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l. WaterFix Will Harm Delta Agriculture and Related Economies. SDWA 134

The WaterFix will reduce agricultural production in the Delta in two ways: a) water
quality degradation, and b) land loss. Higher salinity in the Delta could reduce yields for Delta
farmers, prevent them from planting more lucrative but salt-sensitive crops, or shift existing
fields to lower-revenue crops with higher salt tolerance over time. Farmers who own land
taken out of production due to WaterFix construction should be fairly compensated through
eminent domain, but the decreased production that results will still decrease employment and

economic activity on agriculture-related businesses in the County.

A. Delta Agricultural Production Can Decrease Even if WaterFix Maintains D-1641
standards.

There is substantial evidence that salinity impacts associated with operating the
WaterFix will cause economic harm to Delta agriculture, even if the WaterFix operates in
compliance with D-1641 standards. Significantly, this finding is included in a report prepared
by Petitioners’ consultants ICF and the Brattle Group entitled the Draft Bay Delta
Conservation Plan Statewide Economic Impact Report.® The model was originally developed
for the Delta Protection Commission’s Economic Sustainability Plan (ESP)? project for which |
served as principal investigator, and worked collaboratively with the Brattle Group to develop
the model. An independent panel of experts for the Delta Science Program reviewed the ESP
and praised this approach for measuring salinity impacts, stating “We commend the authors for

using this approach,” and that it was “state of the art.”®

! Draft Bay Delta Conservation Plan Statewide Economic Impact Report. August 2013. Jonathan Hecht, ICF
International and David Sunding, The Brattle Group.
http://baydeltaconservationplan.com/Libraries/Dynamic_Document_Library/Draft BDCP_Statewide Economic
Impact_Report_8-5-13.sflb.ashx

2 http://www.pacific.edu/Documents/school-
business/BFC/Econ%20Sustain%20Plan%20PDFs/Final%20ESP%20Executive%20Summary 2012 01 19.pdf

® Adams, R., J. Chermak, R. Gilbert, T. Harris, and W. Marcuson I11. Independent Panel Review of the Economic
Sustainability Plan for the Sacramento-San Joaquin Delta. December 2, 2011. Retrieved from
http://forecast.pacific.edu/DESP/other/Review%200f%20Sustainabilty%20Plan_Final.pdf
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The model used in the Draft BDCP Statewide Economic Impact Report and e Bep 134
an econometric, multinomial logit model that estimates the sensitivity of cropping patterns in
the Delta to salinity and other factors over a nearly 10-year period. It utilized data from 6,000
crop fields and measured salinity at 50 points in the Delta. The model controls for a variety of
physical (e.g., elevation, soil type, temperature, field size, irrigation water salinity) and market
variables (e.g., prices) that impact crop choices. The results showed that the salinity of
irrigation water had statistically significant effects on cropping patterns in the Delta at the 99%
confidence level, even when examining data over a time period that Petitioners’ describe as in
compliance with D-1641. Thus, the model shows that change in water quality from the
WaterFix is likely to create economic harm to Delta farmers even if it is able to maintain
salinity below the D-1641 standard. The BDCP Statewide Economic Impact Report examines
a scenario in which the Delta tunnels cause a 1.1% increase in average salinity from 347
mS/cm to 351 mS/com, a modest change that would seem to be in compliance with D-1641
standards and of the scale described as insignificant by Petitioners. Nevertheless, the BDCP
Statewide Economic Impact Report estimates that this small change in salinity due to the
tunnels would result in a $1.8 million decrease in crop revenue in the Delta just from shifts to
lower-value crops over time. Larger changes in water quality could lead to much larger
impacts on agricultural production.

The impacts predicted by the econometric model only looks at crop shifts over time, not
yield decreases which can cause economic harm in the short-run even if it does not result in a
planting change. The impact of salinity on crop yields depends critically on the leaching factor
of the soils which varies across the South and Central Delta. According to data provided by
Terry Prichard, salinity levels at or below 0.7 EC do not affect yields of the most common
crops in the Delta as long as the leaching fraction is 10% or above. However, studies by
Michelle Leinfelder of alfalfa irrigation and soil salinity in the Delta have found a median

leaching fraction of 5.5%, half of the Delta locations in her study sample had leaching fractions
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at or below 5%.%> The table below, provided by Terry Prichard, shows percentage RAfoASH
in yield for important crops in the Delta at various levels of irrigation water salinity at a
leaching fraction of 5%.

Percentage Reduction in Yield For Leaching Fraction of 5%.

ECi Ece Bean Corn  Alfalfa Tomato Almond Grape
0.2 0.65 0.00 0.00 0.00 0.00 0.00 0.00
0.3 0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.4 1.3 9.38 0.00 0.00 0.00 0.00 0.00
05 1.62 19.38 0.00 0.00 0.00 4.00 1.88
0.6 1.95 29.69 5.00 0.00 0.00 15.00 7.03
0.7 2.27 39.69 11.40 3.38 0.00 25.67 12.03
0.8 2.6 50.00 18.00 7.50 1.69 36.67 17.19
0.9 2.92 60.00 24.40 11.50 7.12 47.33 22.19
1 3.25 70.31 31.00 15.63 12.71 58.33 27.34

To illustrate the potential impact on crop revenue in San Joaquin County from the
WaterFix, | developed a simple scenario using this table and data from the agriculture chapter
of the Delta Protection Commission’s Economic Sustainability Plan (ESP).° The ESP
estimated $429.5 million in crop revenue in the Delta portion of San Joaquin County in 20009,
and shows the revenue by crop type. Truck crops such as tomatoes and asparagus were the
most valuable at $249 million, followed by field crops such as corn and alfalfa at $107 million.
More salt sensitive crops like grapes and nuts were only $32 million and $25 million
respectively, an interesting finding in itself since these two lucrative crops dominate crop

production in the non-Delta areas of San Joaquin County. The scenario assumes these crops

* Leaching Fractions Achieved in South Delta Soils under Alfalfa Culture 2014 Year-End Report (February 1,
2015) Michelle Leinfelder-Miles

® Leaching Fractions Achieved in South Delta Soils under Alfalfa Culture Project Report Update (August 2016)
Michelle Leinfelder-Miles

® http://www.pacific.edu/Documents/school-business/BFC/Econ%20Sustain%20Plan%20PDFs/Chapter_7.pdf
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are distributed uniformly across areas where the baseline ECi ranges from 0.4 to 0§%M\4'Ath1a§4
with the WaterFix salinity increases by 0.1 across the region. This scenario reflects a relatively
modest increase in salinity that could likely still maintain compliance with the D-1641
standard, and is thus similar to the predicted water quality impacts and proposed performance
standards for the operations described in this Petition. The table below shows the decrease in

agricultural revenue in this scenario.

Decrease in San Joaquin County Revenue From Crop Yield Loss for Scenario of 0.1 EC

increase in salinity to base EC ranging from 0.4 to 0.6.

0.4 0.5 0.6 Total
Almond Deciduous | $ 167,453 $ 627,950 $1,074,632 | $ 1,870,035
Corn/Alfalfa | Field $0 $ 445,838 $1,319,679 | $ 1,765,517
Grape Vineyard | $ 100,577 $ 376,093 $ 643,585 $ 1,120,255
Total $ 268,030 $1,449,881 | $3,037,896 | $ 4,755,807

The results show a $4.76 million decline in agricultural revenue from reduced yields, even in a
modest salinity scenario unlikely to result in violations to D-1641.

Both of these models will predict even larger crop losses for larger changes in salinity.
The water quality modeling presented by Thomas Burke shows that some locations could
experience a greater than 25% increase in salinity in some years due to the WaterFix and even
greater increases when analyzed over shorter durations during irrigation season. Mr. Burke’s
testimony containing his data and conclusions is submitted as part of SDWA et,al,’s case in
chief. It is important to note risks that could lead to salinity increases that are even higher, and

thus create even higher agricultural damage. Fiest For example, proposed revisions to D-1641

standards would increase the allowed level of salinity in the Delta to increase by 41%, from 0.7

EC to 1.0 EC in the growing season. Secend—as—noted—elsewhere—in—this—testimony—the
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B. Decreased revenue from Delta farming has broader negative economic impacts on

Delta Counties, especially San Joaquin County.

Agriculture is the economic base of the Delta, and the impacts of decreased agricultural
production go beyond a loss of income to the farmers. It would affect employees, suppliers,
tax revenues and ripple through the community through decreased spending on consumer
goods, services, and agricultural inputs. These impacts would accrue not just due to decreased
production from water quality changes generated by the WaterFix, but also due to land lost to
agricultural production due to construction of the tunnels. While farmers who lost land due to
construction should be justly compensated through eminent domain, the larger community
would still suffer an economic loss from the reduced economic activity from land that was no
longer farmed due to the surface impacts of WaterFix construction. The BDCP
RDEIR/SDEIS, Table 14-8, estimates 3,909 acres of agricultural land would be permanently
lost due to facility construction, and 1,495 acres would be temporarily stop producing during
the construction period. In 2009, the areas of the Delta where construction impacts would
occur averaged $1,949 per acre which equates to about $7.8 million in permanently decreased
agricultural revenue in 2009 dollars. Combined with the water quality impact described in the
previous section, a conservative estimate of lost Delta agriculture revenue from the WaterFix at
the operations described in this Petition is about $12 million per year in 2009 dollars. In the
Delta Protection Commission Economic Sustainability Plan, | used the IMPLAN model to
estimate that each million dollars of Delta agricultural output supported 12.2 jobs and $859,000
in income (i.e. value added) in the Delta Counties. Thus, implementing WaterFix and
operating it as described in the petition would permanently reduce agricultural-related
employment in the Delta by about 146 jobs and reduce income by $10.3 million in 2009 dollars

or about $11.6 million in current dollars.
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1. The WaterFix could negatively impact other critical componerﬁ?%ﬂ@“
Delta economy identified in the Economic Sustainability Plan (ESP).

The ESP identified three primary drivers of the Delta economy: a) agriculture, b)
recreation and tourism, and c) infrastructure services. Infrastructure services is a broad label
that captures economic activity related to critical transportation, energy and water
infrastructure in the Delta including the movement of goods and people through roads, rail and
ports; the transmission, storage and production of electricity and natural gas; and the diversion
and conveyance of water. Perhaps most importantly, the ESP found “The levee system is the

foundation on which the entire Delta economy is built.” Fhe-WaterFix-could-negatively-impact

al-of theseareas: Agriculture impacts were discussed in detail earlier, and recreation is a topic

for Part 11 of the hearing. Thus, this section briefly discusses the risks created by the WaterFix

to levees and other infrastructure dependent ferthese-ether aspects of the Delta economy.

A. WaterFix Is Likely to Result in Reduced Investment in Delta Levees And Increase
the Risk of Large Economic Loss in the Delta.

Construction of WaterFix could affect Delta levees. Perhaps more importantly, the
WaterFix could also reduce future funding for levee maintenance and improvement since it
would reduce the dependence of the SWP and CVP on the levee system. If a Delta Levee
Assessment District is implemented in the future as recommended by the California Water
Plan, the Delta Stewardship Council and others, implementation of the WaterFix could reduce
assessments on the water agencies south of the Delta. Although the negative impact to the
levee system from the WaterFix is very uncertain, it is important to take note of any increase to
risk because the consequences of failure are so large.

Petitioners cite the risk of a catastrophic flood, triggered by an earthquake or other
event, as a key reason for the WaterFix project, and often cite billions of dollars in economic
losses from such a flood estimated in the Delta Risk Management Study (DRMS). However,
the ESP reviewed the detailed results of the DRMS study and found that 80% of the economic

loss from such an event was not from losses to the water projects — but from damage to other
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property and infrastructure in the Delta itself. In other words, the total cost of the cz§£%h1§4
flood scenario in the Delta itself is four times larger than the economic cost from a lengthy
interruption to water exports. DRMS also found hundreds of lives could be lost in the flood,
all in the Delta itself. Petitioners have chosen to focus investment on protecting water exports
alone through the WaterFix rather than to address this risk through a collaborative approach to
strengthen Delta levees and simultaneously protect water exports, Delta communities and the
Delta economy, and other critical statewide infrastructure. Thus, the WaterFix increases the
risk of the Delta economy suffering a multi-billion dollar catastrophe.

While conducting research for the ESP in 2011, | identified an example from Phase 2 of
the DRMS analysis that illustrates how the focus on isolated conveyance through BDCP and
WaterFix has already led to decisions that increase flood risk in the Delta. DRMS phase 2 was
commissioned to satisfy AB 1200 (Laird) which required a ranking of risk reduction strategies
be provided to the legislature by January 1, 2008. In fall 2007, the DRMS phase 2 consultants
provided DWR with the results of their analysis that showed that an “Improved Levees
Scenario” with 100 miles of seismically improved levees had higher economic benefits and
lower costs than a scenario based on an Isolated Conveyance facility like the WaterFix. The
result is not surprising since isolated conveyance only addresses 20% of the cost of the
catastrophic flood scenario in DRMS, whereas seismically improved levees provide protection
against 100% of the costs of the scenario. DWR staff did not release these results,” and
instead issued a qualitative ranking in the January 2008 report to the legislature in which the
rankings were changed to show that Isolated Conveyance had the highest risk reduction
ranking in alignment with the BDCP effort. Specifically, the AB 1200 report® stated that
“These rankings were developed by DWR and DFG staff based on DRMS analyses, with
adjustments based on the BDCP analyses.” Quantitative results from DRMS Phase 2 were not

released until June 2011, and in the June 2011 report seismically improved levees had been

" They were not released publically until a request was made to support the ESP research in late 2011.
http://www.pacific.edu/Documents/school-
business/BFC/Econ%20Sustain%20Plan%20PDFs/Appendices/Appendix%20N.pdf
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removed from the strategies despite being identified as one of the three most §BW@|H&4
strategies in the 2008 report to the legislature. This omission boosted the ranking of the
isolated conveyance strategy. Had DWR presented the legislature with unaltered results of the
DRMS Phase 2 analysis in 2008, rather than staff making “adjustments based on the BDCP”,
the State’s risk reduction policy for the Delta may have taken a very different course. The
relevance of this episode to the current proceeding is twofold. First, it shows a concrete
example of how the focus on isolated conveyance strategies like the WaterFix can directly lead
to reduced effort to minimize flood risk in the Delta. Second, it shows that increased
investment in Delta levees is the logical and highly likely direction of risk-reduction

investments in the Delta should the WaterFix proposal not go forward. As a result, expected

flood damage in the Delta is higher with the WaterFix than without.

8 http://www.water.ca.gov/floodsafe/fessro/levees/drms/docs/AB1200 Report to_Legislature.pdf

10
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C. WaterFix Could Impact Infrastructure Dependent Business in Delta Counties.

San Joaquin County’s economy is being transformed by a rapidly growing
transportation industry and increasing integration with the Bay Area. The County’s economic
growth is dependent upon efficient transportation of goods and people with the Bay Area.
Several of the important transportation corridors are in the Delta, and their importance to the
economy is likely to increase in the future. Critical transportation corridors include state
highways (4 and 12), rail, and Stockton shipping channel. The Draft BDCP Statewide
Economic Impact Report estimated that traffic delays resulting from tunnel construction could
result in costs as high as $28 million per year. The worst impacts were estimated to occur on
highway 4 between Stockton and Contra Costa County. After the construction period, the
WaterFix may have little impact on these infrastructure related sectors such as transportation
and energy. However, these sectors could be indirectly impacted, potentially severely, if the

WaterFix affects levee investments and flood control in the area.

11
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Evidence of feasibility requires evidence of economic and financial feasibility

including benefit-cost analysis, and a cost allocation with financial plan. Economic and

financial analysis is critically linked to operational, engineering, and environmental feasibility.

the Board- Pursuant to the Hearing Officer’s October 7, 2016 ruling, my testimony concerning

these issues will be presented in Part 2.

12
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Costs
Operation-and-Maintenance $591,658,075 $591,658,075
Ecosystem $0 $0
tn-Delta-Municipal $111,279,332 $37;093:107
In-Delta-Agriculture $682.867143 $293,953;421
}n-DeltaTFransportation $132;205:755 $132.205:455
Benefit/Costratio 023 0:39
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1700000 $754 $908] WA 134
1,800,000 $712 $940
1.966.000 $675 $891
2:806.000 $641 $846
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