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Spencer Kenner (SBN 148930)

James E. Mizell (SBN 232698)

Emily M. Thor (SBN 303169)
DEPARTMENT OF WATER RESOURCES
Office of the Chief Counsel

1416 9" St., Room 1104

Sacramento, CA 95814

Telephone: 916-653-5966

E-mail: jmizell@water.ca.gov

Attorneys for California Department of Water
Resources

BEFORE THE
CALIFORNIA STATE WATER RESOURCES CONTROL BOARD

HEARING IN THE MATTER OF CALIFORNIA DWR AND STATE WATER

DEPARTMENT OF WATER RESOURCES CONTRACTORS, INC. JOINT
AND UNITED STATES BUREAU OF MOTION TO STRIKE TESTIMONY OF

RECLAMATION REQUEST FOR A CHANGE | A wWinESe MR BuReE =" BT

IN POINT OF DIVERSION FOR CALIFORNIA
WATER FIX

The California Department of Water Resources (“DWR”) and the State Water
Contractors, Inc. (“SWC”) make this motion to strike portions of Mr. Burke’s testimony and
exhibits on the basis that they are outside the scope of rebuttal. Indeed, Mr. Burke does
not offer any citations or reference to the Petitioners Part 2 testimony he is rebutting in any
of the section provided below. The Hearing officers have determined the appropriate scope
of rebuttal to include testimony that rebuts testimony provided by Petitioners in Part 2 cases
in chief and testimony regarding changes from the Final EIR/S to the Draft Supplemental
EIR/S. (See June 18, 2018 Ruling, pgs. 1-2.)

DWR and the SWC provide this summary list and corresponding strike out of
SDWA-323 Revised (see Exhibit A) to summarize the portions to strike for the reasons
detailed in this motion:

e Testimony related to Boundary 1 and Boundary 2
o SDWA-323 Revised pg. 4:14 through 5:2
o SDWA-323 Revised 29:12 first sentence through line 16
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o SDWA-323 Revised pg. 35:27 sentence starting with Granted through pg.
36:2
o SDWA-324 Slide 6 3" bullet
e Testimony related to DSM2 bathymetry
o SDWA-323 Revised opinions 2 and 3 on page 5
o SDWA-323 Revised pg. 16:28 to pg. 28
o SDWA-323 Revised pg. 32 lines 5-7, lines 13-15, and lines 20-24
o SDWA-323 Revised pg. 36:8-12
o SDWA-323 revised errata pdf pages 4-9
o SDWA-324 Slide 2 opinions 2 and 3
o SDWA-324 Slide 3 second sentence of bullet 2
o SDWA-324 Slide 5 second bullet
o SDWA-324 Slides 16-24
o SDWA-324 Slide 30 conclusion 4
o SDWA-324 Errata pdf pages 4-9
e Testimony related to DSM2 in Predictive Mode
o SDWA-323 Revised pg. 29:18 through 30:25
o SDWA-324 Slide 5, bullet 3
o SDWA-325
e Testimony related to DSM2 time steps
o SDWA-323 Revised pg. 5:23-26
o SDWA-323 Revised pg. 36:16-22
o SDWA-324 Slide 3, bullet 3
o SDWA-324 Slide 31 Conclusion 6

l. Testimony related to DSM2 bathymetry:
A large portion of Mr. Burke’s testimony is dedicated to comparing bathymetry in the
DSM2 model to some undisclosed bathymetry study. Petitioners did not provide direct
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testimony in Part 2 about the bathymetry used in DSM2 modeling. In fact, for each DSM2
run relied on by Petitioners in Part 1 and Part 2 there has been no change to the
bathymetry used by the model, nor was bathymetry specifically discussed. For this reason,
rebuttal testimony on this topic is outside the scope of the Part 2 rebuttal phase.
Furthermore, the testimony is of limited value as it compares a mere 1000 feet of
bathymetry data to draw conclusions about a 10 mile section on Middle River. Finally,
there are no changes contemplated within the Draft Supplemental EIR/S that implicate

Boundary 1 or Boundary 2.

On that basis DWR and the SWC move to strike the following:
o SDWA-323 Revised opinions 2 and 3 on page 5
o SDWA-323 Revised pg. 16:28 to pg. 28
o SDWA-323 Revised pg. 32 lines 5-7, lines 13-15, and lines 20-24
o SDWA-323 Revised pg. 36:8-12
o SDWA-323 revised errata pdf pages 4-9
o SDWA-324 Slide 2 opinions 2 and 3
o SDWA-324 Slide 3 second sentence of bullet 2
o SDWA-324 Slide 5 second bullet
o SDWA-324 Slides 16-24
o SDWA-324 Slide 30 conclusion 4
o SDWA-324 Errata pdf pages 4-9.

I. Testimony related to Boundary 1 and Boundary 2:

In several places in Mr. Burke’s testimony he refers to Boundary 1 and Boundary 2
analysis and draws opinions related to those boundaries without citing to Petitioners’ case
in chief. The Petitioners did not present any modeling evidence about Boundary 1 or 2 in
their Part 2 case in chief, and instead all the modeling results were based on the CWF H3+
Project. Furthermore, there are no changes contemplated within the Draft Supplemental

00019187.1 3

DWR AND SWC JOINT MOTION TO STRIKE TESTIMONY OF MR. BURKE




© 00 ~N o o b~ w NP

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

EIR/S that implicate Boundary 1 or Boundary 2. It is improper rebuttal testimony to draw

conclusions based on modeling scenarios that were not presented in Part 2 of the

Petitioners’ case in chief. For that reason, DWR and the SWC move to strike the following:

©)

©)

SDWA-323 Revised pg. 4:14 through 5:2

SDWA-323 Revised 29:12 first sentence through line 16

SDWA-323 Revised pg. 35:27 sentence starting with Granted through pg.
36:2

SDWA-324 Slide 6 3" bullet

Il Testimony related to DSM2 time steps:

In Mr. Burke’s opinion 7 he offers no citation or reference to the Part 2 testimony he

is rebutting. Furthermore, there are no changes contemplated within the Draft

Supplemental EIR/S that address the DSM2 time step. Instead he makes a broad

conclusion about the use of DSM2 time steps and for this reason the following testimony

should be struck:

o

SDWA-323 Revised pg. 5:23-26
SDWA-323 Revised pg. 36:16-22
SDWA-324 Slide 3, bullet 3
SDWA-324 Slide 31 Conclusion 6

IV.  Testimony Related to Using DSM2 in a Predictive Mode:

Starting on page 28, Mr. Burke discusses using DSM2 in a predictive mode. Again,

Mr. Burke offers no citation or reference to Petitioners Part 2 case in chief for what he is

rebutting. Furthermore, there are no changes contemplated within the Draft Supplemental

EIR/S that discuss the use of DSM2 in predictive mode. Instead Mr. Burke provides a new

opinion wholly unrelated to Part 2 direct testimony submitted by Petitioners. For this reason

the following portions of Mr. Burke’s testimony and exhibits should be struck:

o

00019187.1

SDWA-323 Revised pg. 29:18 through 30:25
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o SDWA-324 Slide 5, bullet 3
o SDWA-325

V. CONCLUSION

For the reasoning found above, the testimony of Mr. Burke should be struck.

Submitted August 20, 2018, b Lﬁgv

A)Uames “Tripp” Mizell)
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REBUTTAL TESTIMONY OF THOMAS
Hearing in the Matter of California K. BURKE, PART 2
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I, Thomas Burke, submit this written testimony at the request of Protestants South
Delta Agency, Central Delta Water Agency, Lafayette Ranch, Heritage Land Company, Mark
Bachetti Farms and Rudy Mussi Investments L.P., the (“South Delta Parties/Protestants”).

I. Background and Qualifications

I am a hydrologist and water resources engineer with over 35 years of experience in
surface water and groundwater hydrologic modeling. Prior to starting Hydrologic Systems, I
held the position of Senior Associate with PWA, Western Regional Director of Water
Resources for EA Engineering Science and Technology, and Hydraulic Engineer with the US
Army Corps of Engineers. My experience ranges from development of two and three-
dimensional river and reservoir flow and circulation models to local and regional groundwater
and transport models for basin-wide hydrologic analyses. My experience also includes the
analysis of one and two-dimensional flow in river and wetland systems.

I hold a Master of Science in Civil Engineering from Colorado State University, Fort
Collins (1992) and hold a Bachelor of Science in Civil Engineering from The University of
Florida, Gainesville (1980). My Statement of Qualifications is marked as SDWA-47.

II.  Overview of Testimony

In Part 2 of the California WaterFix Petitioners presented a new operations (CWF
H3+) as their preferred scenario/adopted Project. In conjunction with the submittal of their
Part 2 testimony Petitioners released Delta Simulation Model (DSM2) modeling files for the
CWF H3+ scenario. Petitioners provided conclusions and opinions concerning the potential
impacts of the proposed project, and the CWF H3+ scenario in particular. In significant
aspects, which I will discuss below, Petitioners’ testimony misrepresents the actual impacts of
the project, including the CWF H3+ scenario. It should be understood that Protestants did
not have access to the CWF H3+ modeling files until the Part 2 proceedings began. Thus, a
significant part of my rebuttal testimony is again, focused on salinity effects in the South and

Central Delta resulting from the CWF H3+ scenario.

Rebuttal Testimony of Thomas K. Burke, Part 2
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The foundation of the Petitioners analysis of the CWF, (“Project”) and its potential
impacts is based on the results of the CALSIM II and DSM2 modeling of each of the different
scenarios that are part of their water rights change petition. The results of that modeling work
were presented in Part 1 and Part 2 of this hearing. Although the scenarios have been
changing through the course of this hearing, the models used to evaluate those scenarios have
not. To accurately predict the conditions resulting from the different scenarios, the models
must be able to accurately reflect the change in hydrodynamics and water quality with respect
to the existing condition. An evaluation of the existing DSM2 model shows that it does not
accurately reflect the existing channel conditions in the South Delta. Without being able to
accurately model the existing hydrodynamic conditions in the south Delta, Petitioners analysis
of any change to that existing condition will be incorrect. A No Action Alternative (“NAA”)
based on significantly inaccurate channel conditions in the south Delta results in a
significantly inaccurate effects analysis.

As part of DWR’s testimony presented in Part 2 of this hearing, Mr. Eric Reyes,
provided several opinions with regard to the analytical framework that was used to evaluate
the hydrologic and water quality impacts from the Project. A summary of those opinions are

listed below:

i.  CWF H3+ complies with Water Rights Decision of D1641
ii. CWF H3+ complies with the 2008/09 BO’s requirements for Old and Middle
River flows, and that Old and Middle Rivers remained more positive and less
negative than the NAA
iii.  The evaluation of time steps shorter than annual monthly averages is inappropriate
for the CWF but the models are appropriate for comparing scenarios.
As part of DWR’s testimony presented in Part 2 of this hearing, Ms. Tara Smith
provided several opinions with regarding averaged water quality and stage as they relate to
water quality standards. Those opinions are summarized below:

i.  CWF H3+ is in compliance with D-1641 water quality objectives

Rebuttal Testimony of Thomas K. Burke, Part 2
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ii.  There is no significant increase in salinity levels between CWF H3+, BA H3+, and

the NAA.

iii.  There is no significant impact on Water levels between CWF H3+, BA H3+, and
the NAA.

iv.  Citing Dr. Nader-Tehrani’s testimony in Part 1, exceedances from the Project
scenarios compared to the NAA are mostly a result in the difference in modeling

assumptions for each scenario.

As part of DWR’s testimony presented during Phase 2 of the hearing, Dr. Bryan
provided an opinion that the Sacramento River is in thermal equilibrium with the air
temperature and therefore a reduction in cold water flows entering the Delta will not impact
water temperatures therein. Dr. Bryan based his opinion on theoretical models and does not
appear to have considered site specific data. The Part 2 rebuttal testimony herein addresses the

opinions of Mr. Reyes, Ms. Smith, and Dr. Bryan as summarized above.
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IV.  Summary of Part 2 Rebuttal Opinions

1. The CWF H3+ scenario will have significant impacts on the salinity in the South

and Central Delta.

4. The existing NAA does not comply with the D-1641 requirements at the “Old
River at Tracy” compliance point. With an expected increase in salinity for CWF

H3+ , the inability to comply with D-1641 at this compliance point is exacerbated.

5. The Project CFW H3+ scenario results in an increase in reverse flows for Old and

Middle Rivers.

6. The CWF H3+ scenario results in a significant reduction in water levels in Old and
Middle Rivers. This reduction severely impacts areas of those channels that are

already much shallower than predicted in the DSM2 model.

Rebuttal Testimony of Thomas K. Burke, Part 2
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8. There is evidence to indicate that the Sacramento River may not be in temperature
equilibrium with the air temperature. This could impact the Delta downstream of

the NDD’s.

V. Discussion of Testimony

Salinity Analysis

The CWF H3+ results in an increase in salinity across most of the South and Central
Delta. The increase in salinity occurs for extended periods of time in both wet and dry water
year types. As demonstrated in my Part 1 testimony, there is also an increase in salinity under
the B1 and B2 scenarios. To determine the extent and duration of these increases, the output
from the DSM2 hydrodynamic and water quality model was evaluated. Those results were
presented as SDWA-76 and SDWA-78. In preparing my Part 2 rebuttal testimony I evaluated
the impacts from the proposed CWF H3+ scenario using Petitioners unmodified DSM2 and
CALSIM models as posted on the Hearing FTP site.

Changes to salinity and stage from the CWF H3+ scenario were evaluated by
comparing the salinity in the Delta at specific locations to the salinity and stage at those same
locations in the NAA. The models for the CWF H3+ and NAA scenarios were run through
the 1921 - 2003 water year time frame to determine how the scenario would affect the Delta
through the greatest diversity of water year types. The actual comparison between the two
model scenarios was between the 1923 through 2003 water years. This allowed both models
to go through a process called “spinning up”, which is the time it takes for the models to
become fully responsive to the inflows to the Delta as well as the tidal boundary condition.

Figures 1 and 2 below are plan view maps showing the location of the 10 sites in the
Central and South Delta where I evaluated the change in salinity from the NAA to CWF H3+
scenario. The locations were selected to 1) analyze areas where there are known salinity
problems, and 2) to represent a range of locations throughout the southern Delta. Areas of
known salinity problems were selected because an increase in salinity at these areas will

exacerbate an existing problem. Table 1 provides a list of the different analysis points.

Rebuttal Testimony of Thomas K. Burke, Part 2
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The DSM 2 model calculates the flow, stage, and water quality throughout the Delta
on a 15-minute time-step. This small time-step is necessary to allow the model to properly
respond to tidal changes. The rising and falling tide is one of the major forces driving water
through the Delta. Failing to account for the diurnal change of tides each day is problematic
in analyzing Delta hydrodynamics. Due to the number of 15-minute time steps in the 1921-
2003 period (over 3 Million), the 15-minute values were averaged to create a daily average of
flow, stage, and water quality at each location. Averaging of the 15-minute data differs from
data developed using a daily time step, because the daily time step does not account for how
the tide changes throughout the day. The analysis that I presented in Part 1 of this hearing
was based on a 15-minute time step without any daily averaging. Comparing the 15-minute
time step data over a 16-year period (the time frame chosen by Petitioners) was feasible, but
evaluating the 15-minute data over 80 years (the time frame used by the Petitioners in Part 2)
was not practical. Comparing the daily data may not be quite as telling as the 15-minute data,
but is still much more relevant than averaging over a monthly or mean monthly period, which
is what the petitioners did. Averaging over long periods masks much of the variability in

salinity.

Rebuttal Testimony of Thomas K. Burke, Part 2
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Table 1 Salinity Analysis Points

No. ID Location Name DSInir(;gzi:nel
1 SDN1 Old River at Tracy 71
2 SDN2 Old River 1 75
3 SDN3 Grant Line Canal 206
4 SDN4 Head of Middle River 125
5 SDN5 Middle River at Howard Road Bridge 129
6 SDN6 Middle River at P.O. 145
7 SDN7 Tom Paine Slough 194
8 SDN8 San Joaquin River 1 .2
9 SDN9 San Joaquin River at Brandt Bridge 10
11 SDN10 Old River Down Stream of Indian Slough 94

Results

The difference in salinity between the CWF H3+ scenario and the NAA was calculated
at each of the analysis points shown in Table 1. The difference in salinity between the CWF
H3+ scenario and the NAA were plotted for several representative water year types. Figure 3
and 4 show the difference in Salinity for Sites SDN1, “Old River at Tracy” and SDN4,
“Middle River at Head”. The plots for each of the remaining sites are provided in Appendix
A. A positive difference on the plot represents a condition where the salinity is higher under
the CWF H3+ than under the NAA. As can be seen in these two figures, there is a
considerable amount of time when the salinity is greater under the CWF scenario than under
the NAA. This same trend is repeated for the other locations as well.

Examination of the difference plots shows periods when the salinity has increased and
decreased. Further analysis described below, shows that the periods of increase far exceed the
periods where the salinity may decrease. But, even with that, a simple sum of the increases

and decreases in salinity across a long period of time is not an appropriate way of looking at

Rebuttal Testimony of Thomas K. Burke, Part 2
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the impacts to plants and their soil profiles that will result from the increases of the salinity.
(See testimony of Terry Prichard SDWA-92). A degradation in water quality during one
period may not be offset by an improvement in water quality during another. Responses from
aquatic species, crops, recreational users and other beneficial uses of the Delta are to
conditions as they exist in real time, not over a long term average. An analogy would be to
reduce a person’s oxygen supply by Y% this month and assume that the resulting damage can
be offset by a doubling of their oxygen supply next month. Decreasing the water quality,
especially to a system like the Delta, that is already under extreme stress, will create
additional stressors that could further imperil the beneficial and legal users of the Delta.

Petitioners have not provided any agricultural or soils experts to opine on how changes
in salinity from the Project will affect agriculture.

I also evaluated the amount of time that the salinity is greater under the CWF than the
NAA for each of the locations that were analyzed. The results of that analysis are provided
below in Table 2. The table provides the amount of time that the CWF results in a higher
salinity level than the NAA for the average daily salinity, the maximum daily salinity, and the
minimum daily salinity over 80 years. As shown, the increase in the amount of time that these
Central Delta and South Delta sites have elevated salinity levels due to the CWF H3+ scenario
range from 76% at the Head of Middle River to 54% at Tom Paine Slough. Not only does the
average daily salinity increase, but the CWF H3+ scenario results in an increase in the amount
of time that the daily high, and the daily low salinity levels are elevated as well. This results
in higher highs, higher lows, and higher averages salinity levels at each location. The CWF
H3+ scenario results in an increase in salinity at all sites except SDN8 and SDN9, which are
on the San Joaquin River.
11
I
1
I
I

Rebuttal Testimony of Thomas K. Burke, Part 2
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Table 2 Percentage of Time That The CWE H3+ Scenario Results In Greater Salinity Than The NAA

Daily High Salinity Average Daily Minimum Daily

Sits Difference Salinity Difference | Salinity Difference

M SDN-1 62% 65% 66%
SDN-2 62% 61% 61%

SDN-3 70% 72% 73%

SDN-4 76% 76% 76%
k SDN-5 57% 56% 54%

SDN-6 68% 68% 69%
SDN-7 54% 56% 63%

SDN-8 34% 35% 41%

SDN-9 32% 29% 30%
” SDN-10 59% 60% 60%

It’s important to note that these increases in salinity are not just isolated spikes due to
random configurations of the two scenarios. They often represent extended durations of
elevated salinity levels that can occur during all water year types. Figures 5 is an example of
the change in salinity for a dry year. This plot shows the difference in salinity between the
CWF H3+ and the NAA for Water Year 1987. It was considered a Dry year for the
Sacramento River Basin, and a Critically Dry year for the San Joaquin River Basin. As
shown in Table 2, the magnitude of increased salinity are significant both in terms of intensity
and duration. These periods of increased salinity often last for several months, and can be
seen in Dry, Above Normal and Wet water years. Figures 6 and 7 show the difference in
salinity between the CWF H3+ and the NAA for WY 1973, which was considered an Above
Normal Water Year, and 1996, which was considered a Wet Water Year.

The determination of a water years classification is made by DWR, and published in

their “Water Year Hydrologic Classification Indices” web page!

THYPERLINK "http://cdec.water.ca.gov/reportapp/javareports?name=WSIHIST"

Rebuttal Testimony of Thomas K. Burke, Part 2
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SDN-1 Old River at Tracy: Difference in Salinity CWF H3+ - NAA
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Figure 3 Salinity Difference: "Old River at Tracy"

Rebuttal Testimony of Thomas K. Burke, Part 2
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SDN-5 Middle River at Howard Road Bridge: Difference in Salinity CWF H3+ - NAA
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Figure 4 Salinity Difference " Middle River at Howard Road Bridge"

300 Old River At Tracy: Difference Between The CWF H3+ and NAA
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Figure 5 Difference in Salinity WY 1987 “Critically Dry Water Year”
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Old River At Tracy: Difference Between The CWF H3+ and NAA
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Figure 6 Salinity Difference; WY 1973, "Above Normal Water Year"
Old River At Tracy: Difference Between The CWF H3+ and NAA
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Figure 7 Salinity Difference; WY 1996, "Wet Water Year"
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An analysis of the frequency and intensity of the salinity increases between the CWF
H3+ scenario and the NAA was conducted. This analysis helps determine the intensity and
frequency of the salinity increases resulting from the CWF H3+ scenario. This analysis was
conducted on the differences between the CWF H3+ and the NAA for the mean daily salinity
data, the daily low salinity data, and the daily high salinity value. The data for those three
conditions are provided in Table 3.

As an example, reading from the table, you can see that for the Middle River at Post
Office location, under the CWF H3+ scenario, 10% of the time there will be an increase of
123 pS/cm, and 20% of the time, there will be a salinity increase of 81 pS/cm. These are not
insignificant increases. It also bears repeating that based on Mr. Prichard’s testimony
(SDWA-92) damages to crops from increased salinity is not mitigated by some future

decrease and Petitioners have provided no expert testimony suggesting otherwise.

Table 3 Percent of Time That Salinity increase From CWF H3+ is Greater Than or Equal to The
Specified Value (1S/cm)

Frequency| SDN-1 SDN-2 SDN-3 SDN-4 SDN-5 SDN-6 SDN-7 SDN-8 SDN-9 SDN-10
Middle San old River
: Grant Line | Head of River at Middle " San Joaquin
Percent of | Old River ” . f Tom Paine . 3 DS of
Time at Tracy Old River 1 us (.)f Ml.ddle Howard River a.t Slough Jo.aqum River at Indian
Barrier River Road Post Office River1 Brandt
: . Slough
Bridge Bridge
Average Daily Values:
40.0% 8| 16 2 1 16 38 3 0 0 34
30.0% 12 27 4 2 28| 55 6| 0 0 56
20.0% 18 43 6 3| 44 81 13 0 0 92
10.0% 33 80, 12 4 83 123 29 0 0 160
5.0% 63| 119 21 6 127 166 52 1 1 253
Max Increase 1123 1154 508 189 640 458 917| 68 106 607
Max Daily Salinity Values:
40.0% 6 15 2 1 11 37 4 0 0 34
30.0% 10 26 4 3] 26 54 8| 0 0 56
20.0% 15 4 7] 4 46 79 15 0 0 92
10.0% 29 79 14 7 99 127] 33 i) 1 161
5.0% 56 120 25 10 157, 168 60 2 3 255
Max Increase 1137, 1161 770 480 687 448 976 60 249 691
Minimum Daily Salinity Values:
40.0% 7 13 2 1 10 38| 3 0 0 31
30.0% 10, 22 3 2 19 55 5 0| 0 52
20.0%) 17| 35 5 2, 35 79 12 0| 0 86
10.0% 32 64 9 3| 71 119 28] 0 0 153
5.0%)| 58 109 15 5| 119 161 49 q 1 241
Max Increasg 1084 1101 403 455 633 447 982 107] 186 730

Channel-Geometry Analysis
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Sugar Cut Channel Comparison; Site: SUG-1
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Scenario Evaluation

Defining what constitutes the Project is an important aspect of evaluating its potential
impacts. A number of explanations are necessary when reviewing the DSM2 modeling results
for the CWF H3+ scenario. A cursory review might leave the impression that the impacts to
water quality in the southern Delta resulting from the CWF H3+ operations are small or
insignificant. This is misleading. First, the CWF H3+ scenario is still subject to an adaptive
management program, yet to be determined. As has been stated in every Part of these

hearings, actual operations of the WaterFix Project may change due to adaptive management.

R A e = =) ., L~ S T \8)

The only information we have as to what the adaptive management might look like are the

Ju—
S

Boundary conditions as originally set forth by Petitioners. Thus, the output from DSM?2 as to

Jomid
—_—

how the CWF H3+ scenario might affect water quality (and other factors) is only a portion of

12 || the analysis.
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Impact Assessment on Crops

With regard to how one should interpret these modeling data for CWF H3+, SDWA
et.al. presented evidence in Part 1 (SDWA-92 Prichard) that effects on crops or plants was
not measured by changes in the applied water quality alone (i.e. the DSM2 outputs) but was

determined by how any such changes affect the soil salinity of the crop.

D-1641 Compliance

In his Part 2 testimony, Mr. Reys states that the CWF H3+ complies with the Water
Rights Decision D-1641. This is not true in the South Delta. The salinity criteria at the Old
River at Tracy compliance point is routinely exceeded. Figure 23 is a plot of D-1641

exceedance data. The data that this plot was based on Petitioners exhibit DWR-402.

D-1641 Non-Compliance At Old River at Tracy Over The Past 10 Years (2006-2015)

100% 200%
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Figure 23 Existing Condition Compliance of D-1641 At Old River At Tracy Compliance Point
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As demonstrated by Figure 23, there is a significant non-compliance with the D-1641
requirements at the Old River at Tracy. The only years that the Petitioners were in
compliance were in above normal water years. As I have shown in the sections above, the
CWF H3+ will result in an increase in salinity in the South Delta. This increase in salinity

will only increase the amount of time that the Petitioners will be in non-compliance. Their

The CWF H3+ alternative results in an increase in reverse flows that will experienced

on Old and Middle Rivers. As was shown in my Part 1 rebuttal testimony, the reverse flows
will increase across the South Delta except for the San Joaquin River. Details of this analysis
were provided in SDWA-257. In that analysis, the net downstream flow decreased from
between 26 to 51 percent. The claim by Mr. Reyes that the CWF complies with the 2008 and
2009 BO’s is not born out by the modeling results. H-should-be-neted-that-given-the

In Ms. Smith’s Part 2 testimony, she states that the CWF H3+ and BA H3+ have no
significant impact on water levels as compared to the NAA. That statement is incorrect. I
demonstrated in my Part 1 rebuttal testimony that, using the Petitioners own model, that water
level reductions of up to 3 feet will occur in Old and Middle Rivers. At the upper end of Old
River, the water level will be lowered by over 1.36 feet 20% of the time. This-analysis-was

Rebuttal Testimony of Thomas K. Burke, Part 2

32



SGaylon
Text Box
SDWA-323-revised

jmizell
Cross-Out

jmizell
Cross-Out

jmizell
Cross-Out


O 0 9 O O b~ LoD =

N NN N NN NN N e e e e e e e e
00 N O AW = O O NN YN R WD = O

SDWA 323

SDWA-323-revised

Cold Water Entering The Delta

In his written testimony for Part 2 of this hearing (DWR-1017), Dr. Bryan stated that
the Sacramento River water is in equilibrium with the air temperature by the time that it
reaches the delta. An analysis of the water and air temperature at Freeport on the Sacramento
River shows that to not necessarily be the case. The daily water temperature and flow data,
acquired from DWR’s CDEC web site for the Freeport Gaging station on the Sacramento
River. These data were compared to the daily air temperature collected at California State
University in Sacramento. The daily data were compared over the Dec 2009 to July 2018
period. The air temperature, water temperature, and Sacramento River flow were compared
separately for the months of June, July, and August. Figures 24 through 26 are plots of the

data for those months.

Difference Between Air Temp and Water Temperature as a Function of Flow On
The Sacramento River in June
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Figure 24 Difference Between the June Air and Water Temperature As A Function of Flow on the
Sacramento River At Freeport.
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Difference Between Air Temp and Water Temperature as a Function of Flow On
The Sacramento River in July
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Figure 25 Difference Between the July Air and Water Temperature As A Function of Flow on the
Sacramento River At Freeport.
Difference Between Air Temp and Water Temperature as a Function of Flow On
The Sacramento River in August
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Figure 26  Difference Between the August Air and Water Temperature As A Function of Flow on the

Sacramento River At Freeport.
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As can be seen from the figures, the air temperature is often between 5 and 10 £
degrees warmer than the water temperature. That temperature difference typically increases
as the flow in the Sacramento river increases. The difference is less than 5 degrees when the
Sacramento River flow is low. During these low flow periods, the air and water temperature
would be better able achieve a relationship closer to an equilibrium condition. This
information seems to indicate that the Sacramento River may not be in equilibrium with the
air temperature. If it were, the trend line for each month’s data would be roughly horizontal.
Dr. Bryan testified that it was not necessary to look at actual data to determine if the
Sacramento River was in equilibrium with the air temperature. This measured data set,
covering 9 years of actual daily flow and temperature, seems to indicate that the river may not
be in equilibrium with the air temperature.

No actual data was reviewed by the Petitioners expert, Dr. Bryan. When asked during
his testimony if he reviewed any actual data, his response indicated that looking at actual data
would not be relevant. We have a suite of models that we rely upon.

If the Sacramento River flow is not in equilibrium with the air temperature, it would
provide a source of cool water to the Delta that could be beneficial to aquatic habitat, and
provide a delaying action to the development of HAB’s. Removal of this water through the

NDD’s will remove the supply of cool water entering the Delta.

VI. Conclusion

Analysis of the data from the Petitioners models, and published data from DWR, seems to
refute many of the statements that were provided in the Petitioners testimony in the Part 2 of
this hearing. After careful evaluation of the available data I have come to the following

conclusions.

e The CWF H3+ does not comply with the water quality objectives of D-1641. Granted,

At o an ha 1 LA
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The CWF H3+ will result in an increase in the number of reverse flows in Old and

Middle River. Analysis of the Petitioners DSM2 output shows a 22% increase in
reverse flows on Old River at Tracy for the CWF H3+ over the NAA.

Based on the Petitioners modeling, the CWF H3+ will result in an increase in salinity

for all locations evaluated in the South Delta, except for the San Joaquin River.

The CWF H3+ will result in significant reductions in water level in rivers in the South

Delta. This reduction in water level can impact habitat, ability to irrigate, and water

quality.

The assumption that the Sacramento River is in thermal equilibrium with the air

temperature may not be correct. Thus, removing this cooler water through the NDD’s
may have downstream impacts. No actual data was evaluated to determine if the
system was in thermal equilibrium. Based on actual data there is often a 5 to 10-
degree difference between air and water temperature on the Sacramento River at

Freeport. This difference between air temperature and water temperature is large
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enough to suggest that the stream may not be in equilibrium. Ifit is not in equilibrium,

pulling cool water out of the river at the NDD’s would deprive the Delta downstream

of cool water. This could have impacts on habitat and algal growth within the area

that is affected by this cooler water.

Executed on the 12" day of July 2018, at Placerville, California.

Chhomar k. Bonke

THOMAS K. BURKE, P.E.
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SDN-1 Old River at Tracy: Difference in Salinity CWF H3+ - NAA
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SDN-2, Old River 1: Difference in Salinity CWF H3+ - NAA
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SDN-3, Grant Line Canal US of Barrier: Difference in Salinity CWF H3+ - NAA
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Salinity uS/cm

SDN-4, Head of Middle River: Difference in Salinity CWF H3+ - NAA
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Salinity uS/cm

SDN-5 Middle River at Howard Road Bridge: Difference in Salinity CWF H3+ - NAA

700

600

500

400

300

100

-100 i M " [ o

-200

-300
10/01/23 09/30/33 10/01/43 10/01/53 10/01/63 10/01/73 10/02/83 10/01/93 10/02/03

Date



Salinity uS/cm

SDN-6 Middle Rver at Post Office: Difference in Salinity CWF H3+ - NAA
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Salinity uS/cm

SDN-7 Tom Paine Slough: Difference in Salinity CWF H3+ - NAA
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Salinity uS/cm

SDN-8 San Joaquin River 1: Difference in Salinity CWF H3+ - NAA
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Salinity uS/cm

SDN-9 San Joaquin River at Brandt Bridge: Difference in Salinity CWF H3+ - NAA
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Salinity uS/cm

SDN-10 Old River DS of Indian Slough: Difference in Salinity CWF H3+ - NAA
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