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State Water Resources Control Board o
10011 Street
P O Box 1000

Sacramento, California 95812-0100

Re: Comments to Draft Substitute Environmental Document,
to WQCP for the San Francisco Bay-Sacramento/San Joaquin Delia
Estuary; San Joaquin River flows and Southern Delta Water Quality

Members of the Board:

The San Joaquin River Exchange Contractors Water Authority hereby submits the
following additional comments for your consideration, in addition to joining the written
comments which will be made by other users of water from the San Joagquin River and its-
tributaries asserting that the SED is not in conformance with CEQA or the law. To the
extent that those other commenting parties make suggestions or point out issues or
suggest additional or revised discussions which are required to provide for an adequate
Substitute Environmental Document, we incorporate and join in those comments. This
Draft Substitute Environmental Document is not adequate and needs to be substantially
revised and recirculated.

10 We would provide for the following specific additional comments and ask for your
11 responses:

12 I The SED does not adequately describe:

13 (1)  The impacts of unimpaired flow standards requiring additional surface
14 water to be released February through June which have the effect of
15 ' removing assimilative capaci in the San Joaguin River in

16 _ July, August, September and October:
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Bay-Sacramento/San Joaquin Delta Estuary; San Joaquin River flows and Southern Delta Water Quality

Date:  March 29, 2013 Page 2

(2) The impacts from the reduced East side spills of surface water and
good-quality drainage flows on a year-round basis caused by the
unimpaired flow goals and standards; and,

(3) That more saline Fast side flows will result from the unimpaired flow

requirement and enter the San Joaguin River and use the River as the
drain for salts from both the East side and West side, and both areas

will be significantly impacted.

The SED must outline how these impacts will occur and appear, attempt to
measure and quantify the impacts, and describe what can be done to mitigate
for them.

The San Joaquin River is currently the only means of drainage of salinity imported
into the San Joaquin drainage Basin or occurring in the Basin. Drainage is necessary and
inevitable to maintain production of food. The SWRCB’s SED largely ignores and fails
to examine the environmental impacts of Regional Board and SWRCB programs for
curtailing drainage flows and the cumulative impacts of (1) restricting water use within
the East side Tributaries through unimpaired flow standards, while (2) emphasizing
retention of salts on land on the East side and West side under its cumulative actions

through the Regional Board Irrigated Lands Program, (3) the curtailment of the Grassland

Bypass discharges of salinity and, finally, (4) the cumulative impacts upon salinity

conditions on farmable areas by the increased groundwater pumping which will be caused

by reduced surface water availability both on the East side due to the envisioned
unimpaired flow standards and on the West side due to the above cumulative
requirements resulting in less surface water use.

The Substitute Environmental Document (SED) contains no extensive analysis of
the existing function of use of the San Joaquin River for the transportation of salt from
irrigated agriculture. This is the baseline because there is no alternative. Science and
history tell us that unless salts are carried away, over time the productivity of the farmland
will be lost forever. Salinity generated by irrigation of soils itself and the mobilization of
salts within the soil through that irrigation, together with removal-of the volume of salts

- accompanying the imported water to the West side of the San Joaquin River, has been

tabulated in a number of reports, including reports of the Regional Board, the Bureau of
Reclamation, and the SWRCB’s own Decision 1641 as leading to the inevitable decline
of productivity and of our nations’ food supply unless the salt is removed and transported
back to ocean sources. Nevertheless, there is no description of the baseline conditions as
to whether sufficient salinity is being transported out of the Basin through the San
Joaquin River. The analysis in the SED of the effects of reducing the availability of
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53

good-quality water in the East side by the unimpaired flow goals for fishery enhancement
neglects to describe the likely changes in the salinity-removing function of San J oaquin
River flows. The reduction of surface water availability will inevitably lead to recapture
of surface water and reuse and lead to facilities which operate on a year-round basis to
reduce spills, seepage and good-quality water entering the San Joaquin and providing
assimilative flow capacity for salinity entering through accretion or surface discharge.
These surface water sources which currently dilute and transport saline surface drainage
and good-quality underground accretion flows into the San Joaquin River will inevitably
be stopped, and the San Joaquin River flows in the period July, August, September,
October will be significantly more saline. The Testimony of Charles Burt (attached)
explains this. This is not rocket science. It is fundamental.

The cumulative impacts of the SWRCB’s Irrigated Lands Program in attempting to
restrict drainage flows from irrigated lands and percolation of salts to underground water
aquifers, the proposed curtailment of Grassland Bypass flows to the San Joaquin through
stringent standards in 2014-2019, and the increasing use of groundwater on the East side
which will occur because of adoption of new unimpaired flow standards in the tributary

areas of the San Joaquin applicable for the period of February through June (which

groundwater is generally more saline than surface water supplies) not only reduces good-

- quality dilution flows but also increases the concentrations of salinity reaching the upper

San Joaquin in an uncontroiled fashion through accretion flows. To be adequate, the SED
must examine and describe what the impacts of the goal that “more water is good for
fish” and the alternatives envisioned to achieving this goal have upon the goal of the
existing function of the San Joaquin River of maintaining a dependable and economically
productive food supply through salt export through the San Joaquin River. This
document fails to do that

In short, the SED must discuss and include a quantification and estimates of how

* much food production will be lost over time due to drainage impacts from the policy of

increasing water releases for fish, consequentially causing more groundwater to be used

and less better-quality return flow to reach the San Joaquin from the East side, and the

cumulative impact of the current programs of the Regional Board to reduce surface water
salt discharges through surface water which thus increases uncontrolled accretion flows
from both the East and West side of more concentrated saline water. The decisionmakers
musit be able to determine over what period the new unimpaired flows will cause
declination of food production and by what percent in order to weigh if that loss is
acceptable in light of the fishery gains from increased unimpaired flows.
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* The whole purpose of a SED is to provide a way for the decisionmakers to weigh

 the alternatives. How many acres of productive land producing food, how many tons of

protein or carbohydrates and over what period of time will be lost to salinization because
more groundwater is pumped on the East side because those East side surface spiils,
return flow and dilution flows are not available in July through October and because the

~ accretion flows increase in saline content because of use of poor-quality groundwater?

An SED is not to be a tool to support wishful thinking.

Some means of estimating the cumulative impact of increasingly saline accretion
flows from the West side because of a desire to maintain less saline water discharges
through surface discharges in the Irrigated Lands Program and measures such as
termination of the Grassland Bypass flows must be discussed in light of the changes
which will occur to use of the San Joaquin River as a drain. An SED cannot be a tool to
ignore the reality that the channel of the San Joaquin is the only drainage channel that
exists for salt. How many acres will reduce their food production by 10% or 20% and
over what period of time because of salinization retention on agricultural lands? How
will salinity increase at Vernalis, and how much soonér will increased water be required
to be released from New Melones because of unimpaired flow increases for fishery use?

The SIREC has repeatedly tried to provide expert testimony to the SWRCB in
regard to the significance of the environmental impacts from attempts to ignore the
function of the San Joaquin River as a salinity transport drain. This SED shows that we
have not gotten your attention. As we did in 2005 and again in 2009, we again submit by
attachment the Testimony of Charles Burt and of Chris White in regard to these impacts,
their significance and the mechanism which makes up the baseline conditions, and the
need for SWRCB to understand these interrelationships as it proposes to comply with
CEQA. It is simply not lawful to prefer a goal of unimpaired flows during certain periods
for possible benefits to fishery uses over a goal of maintaining the productivity of farm

1and and a food supply for our population without having the analysis of the

interrelationship and effects of valuing one policy over another and a way of estimating
and quantifying the effect of those alternative plans stated in the SED.

This SED does not accomplish that analysis. There is no exception in CEQA for
ignoring subtle and long-lasting permanent damage and impacts from salinity and
drainage and cumulative regulatory programs and instead paying attention to sexy goals
such as increasing anadromous fish populations.
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Il The Vernalis Salinity Standard, the Interior Delfa Salinitv stahdards. and the

Hoffman Report each call for alternatives which reflect the flexibility
available with modern scientific knowledge and tools. A standard which does

not vary with drought, does not vary with likely crop impacts in the South
Delta because of maturity. does not vary with the availability or unavailabili

of New Melones flows, and uses a 30-day average when 30 days has no crop
vulnerability function, is not properly examining the baseline or the

alternative mitigation or monitoring requirements.

The landowners within the Exchange Contractors routinely receive and
beneficially use water which exceeds .7 and 1.0 EC for productive farming. The soil
salinity standards upon which that water is applied ofien exceed the soil salinity standards
and surface water supply salinity complained of by the South Delta water users.
Therefore, the Hoffman Report and the SED has it correct that greater management skill
and different choices of crops in those areas where salinity stress may occur is a better
way (or at least an alternative way) to approach water quality standards than attempting to

" maintain a uniform water salinity standard throughout the South Delta. The SED,

however, includes no alternative flexibility measures and no quantification of impacts of
those alternatives. An SED must include a reasonable range of alternatives. The vagaries
of circulation patterns, shallow water accretions of salinity from farming on adjacent

~ South Delta lands, or return of saline drainage from farmed land or urban type uses within

the South Delta arca during tidal cycles makes the ideal of pristine water quality simply
an unrealistic dream. Salinity standards using the “fire hoses” of New Melones water
supplies and the State and Federal Project releases through the Delta are the only “tools”
and alternatives considered, despite more than thirty-five (35) years of study.

Both the baseline and alternatives in an SED must be clear. On page 3-7, 3-8 and
Table 2, it appears that the salinity standard at Vernalis is to be raised from .7 to 1.0 EC
during the April through August period, but on page 2 of 5 of the Draft Program of
Implementation it appears that the water rights of the Bureau will continue to require .7
EC to be achieved through releases as measured at Vernalis from April through August.
Because of lag times and uncertain circulation, this may be reasonable from use of New
Melones water rights (especially in light of the USBR’s failure to provide for drainage for
the San Luis Unit lands as directed by Congress), but the SED must be clear about
alternatives.




157
158
159
160
161
162
163
164
165

166
167
168
169
170

171

172
173

174 -

175
176
177
178
179
180
181
182
183

184
185
186
187
188

189
190
191

To: State Water Resources Control Board

Re: Comments to Draft Substitute Environmental Document, Potential Changes to WQCP for the San Francisco
Bay-Sacramento/San Joaquin Delta Estuary San Joaquin River flows and Southern Delta Water Quality

Date:  March 29, 2013 Page 6

If this is a recognition that the water flowing down the San Joaquin during the
period of April through August will be the means of transporting salinity out of the area
and that the salinity will increase in the future because of misguided retention of salts on
farmland so that a standard of 1.0 EC is appropriate at Vernalis, this is a recognition of
reality, and when government recognizes reality it is a good thing. Further, the
recognition that the most efficient way to achieve a balance of use of the San Joaquin as a

~ drain for salts and for its other purposes of transporting anadromous fish, is to use New

Melones Water to achieve a standard, this is also a recognition of reality and is a good
thing.

However, the transport mechanism itself requires something more than averaging

1.0 or .7 EC over 30 days. These standards do not recognize or take account of the
- flexibility that should be inherent in a system that uses a natural river channel as a drain

and at the same time uses it for delivery of agricultural water and as a conduit for
anadromous fish and a habitat for resident fish.

* This SED assumes that circulation through permanent barriers and pumping as

suggested by South Delta Water Agency cannot be employed on the basis that USFWS

and NMFS, concerned about species, must approve the idea. This SED also assumes that
alternatives of beneficial and reasonable use of water is always trumped by burcaucratic

interpretation of the ESA. The SED must describe and quantify alternatives, not just

ignore an alternative which confronts the goals of the environmental community. This
SED is inadequate unless consideration is given to alternatives of providing more

- flexibility in regard to peaking of salinity flows, a means of notifying agricultural and

other users along the San Joaquin River and in the South Delta of those conditions, and a
means of conserving waters for release from New Melones for salinity reduction that does
not exhaust water supplies during drought periods, and when adverse salinity
concentrations may in fact impact germinating and emerging crops . . . generally a very
short window of time.

Instead, this Board has created a Draft SED which fails to consider any alternative
other than the simple one used since the 1970s. However, water issues are not simple,
and therefore the decisionmaker will be left without a means of actually balancing the
goals and understanding the effects of alternatives. Examples of ways that this SED can
consider reasonable alternatives on recirculation include the following;

1. Is average salinity at Vernahs at or above 1.4 EC reasonable for 15 days if
- the germination period for most crops is not occurring during that period in the South
Delta area? If there is a newspaper or website containing a notice that a particular
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amount of salinity is likely to be encountered during that period, it would allow timing of
decisions about planting, germination and irrigation practices to be based upon reasonable
predictive tools.

2. Years of experimentation with temporary barriers and circulation during
wet and dry years allows some flexibility in salinity at Vernalis and the interior locations.
If unimpaired flows for fish enhancement can be managed by Councils on each tributary,
why can’t such flexibility apply to South Delta Water Agency representatives, the Bureau
of Reclamation and State Water Contractors’ operations, and use of the limited water
available from New Melones along with upstream surface water discharges of salinity
along with the predictive accretions of salinity so clearly described by Charles Burt in the
attached testimony? The SED ignores the experience gained by these parties and their
representatives over the years and their ability to adaptively manage to transport salinity
in the least dangerous fashion.

This SED seems to value the simplicity of setting standards by historic methods
without using the valuable tools developed in the last 30 years. Think of the hundreds of
millions of dollars spent to develop understanding of the Delta water quality and flow
patterns, and yet the only alternative considered is the same tool used 35 years ago and
there is no weighing of how much productivity would be lost and what the effect would
be in upstream areas of varying the 1.0 or .7 EC standard.

The SWRCB promised in 2005 and again in 2009 that the Water Quality Control
Plan would include a full CEQA examination and consideration of alternatives. This
SED is not even close. No term of CEQA allows a decisionmaker to rely upon a SED

~which is limited to considering what standards were used in the past in regard to water

quality and salinity transport.
Very truly yours,

MINASIAN MEITH SOARES
SEXTON & COOPER

By: gx’lw-—-

PAUL R. MINASIAN

PRM:dd
Enclosures: Testimony of Chatles M. Burt, Ph.D., P.E., D. WRE., April 6, 2009
- Testimony of Chris White, General Manager, Central California Irrigation District

March 14, 2005 and January 20, 2006
S\Deniselexchange confiSWRCB re Bay-Delta SED.3-29-13.wpd
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PAUL R. MINASIAN, Bar No, 040972
MICEAEL V. SEXTON, Bar No. 119354
MINASIAN, SPRUANCE, MEITH,
SOARES & SEXTON, LLP.

1681 Bird Street ‘

P. 0. Box 1679

Oroville, California 95965-1679

Telephone: %53{}) $33-2885
Facsimile: 530) 533-0157

Attorneys for San Joaquin River Exchange

Contractors Water Authority

BEFORE THE STATE WATER RESOURCES CONTROL BOARD
OF THE STATE OF CALIFORNIA

TESTIMONY OF SAN JOAQUIN RIVER

In the Matter of EXCHANGE CONTRACTORS WATER
Quality Controf Plan for the caa iy - ' :
Francisco Bay/Sacramento-San Joaguin DELTA ELECTRICAL CONDUCTIVITY
Delta Estuary ' ' _
. Heating Date: March 15, 2005
Time: 900 s,

1.0 My name is Chris White, and ] am a Registered Civil Engineer (California RCE
48073, August 1991). Since 1991 Thave worked within the region that includes the service area’

of the San Joaquin River Exchange Contractors Water Authority on issues relating 1o irrigation

and drainage. For the last 11 years, 1 have served as District Engineer (1993 to today), and then

General Manager (2000 to today) of the Central California Erigation District. My educational
and work experience is set forth on SIREC-1. | L

2.0 The San Joaquin River Exchange Contractors Water Authority (“Bxchange
Contractors™) serves an area of approximately 240,000 actes lying adjacent to the San Joaguin
River in the area from the City of Mendota at the South and extending northward approximately
80 miles to Crows Landing. The largest proportion of the service area consists of Central
California Irrigation District-approximately 145,000 actes, Firebaugh Canal Water District
consisting of approximately 22,000 acres, and San Luis Canal Company consisting of

approximately 47,000 acres. The Districts are situated on the West side of the San Joaquin

1
Testimony of STREC - Chris White on Issue 2: Southemn Delta Blectrical Conductivity
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River, and have sustained irrigated agriculture since the 1880s. A portion of the Districts lie
downelope and adjacent to the irrigated areas of the San Luis Unit of the Central Valley Project.
SJREC-Z is 2 map of the Exchange Contractors service area, and SJREC-3 is a map showing the
upslope areas of the San Luis Unit relative to lands within the Exchange Contractors service ares,

3.0  The Exchange Contractors receive water service primarily from the Delta-
Mendota Canal in exchange for our historic rights to San Joaquin River wates, and ail of the
CCID, SLCC and FCWD drain into the San Joaquin River.

40 My purpose for this testimony is to build upon the testimony of Dr. Bust, to
demonstrate how a Vernalis standard of 1.1 mmhos/om or greater is appropriate. It is critical that
your Water Quality Control Plan of the Southern Delta not be based upon promuigating
unrealistic standards at Vamglié a;nd at upstream points with the infent to stop drainage flows that
have accumulated in the sail profile for over 40 years, We are here today to provide evidence as

to the necessary elements for your plan for salinity as measured at Vernalis and upstream

Jocations.

_ Lwould m following points to you and ily provide conyincing testimony to

support these points:
Al The estabﬁsﬁment of salinity standards at Vernalis which simply express

a longing for a pristine San Joaquin River, tather than recognizing that a man-altered river exists,
and is being utilized by the Bureau of Reclamation as a drainage system instead of the San- Luis
Drain, are not only unrealistic, they are destructive to the efforts that in fact can be accomplished
to manage salinity and to preserve the beneficial uses of the San Joaquin River. A salt étandard
of .7 mmhosfém EC, especially if adopted as the basis for TMDL loads at upétream points is not

necessary fo protect beneficial uses. The harm of the standard is that they destroy heneficial uses

of water and valuable farm land. _

B. “The concept of 2 Water Quality Control Plan for salinity is fatally flawed
if the Board simply sets 2 numerical standard for salinity in which ﬁpstream agricultural users are
driver: to remove surfiace drainage from the San Joaquin River during the whole irrigation season.

The approach will result in the management of drainage flows only temporarily and wiil soon

2

Testimony of STREC - Chris White on Issue 2: Southern Deita Electrical Conductivity
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cotnpel Reclamation to deal with the drainage discharges from the San Luis Unit and impactéd

10

devolve into unmanaged poor-quality drainage from shallow groundwater and the destruction of
our productive farm land. The cotrect approach is to compel the United States Bureau of
Reclamation (Reclamation) to implement and fund their drainage management plan a3 required
under D-1641. Reclamation has alrcady been ordered by the Court, in accordance with the San
Luis Act, toprovide drainage to the San Luis Unit. Reclamation's cutrent use of the Sait Joaguin
River as a stealth drain is the major cause of water quality degradation. Instead of simply setting
standards that will harm virtually every water user adjacent to the River, the Board needs to -

down slope lands.
e of vour Board Members may no ly acquainted with the following facts: -

1.0 The San Luis Act requires that 2 drainage system be constructed and operated by
the Bureau as a part of the delivery of water to the San Luis Unit. The Bureau failed fora
number of reasons to comply with this requirement.

2,0  The SanLuis .Unit’s imigated lands lie uﬁslope of the Central California Erigation
District, Firebaugh Canal Water District and San Luis Canal Company. STREC-3 depicts this
area.

10 Poor-quality dreinage Water from the San Luis Unit soeps in the underground
aquifers downslape into Central California Irrigation District and Firebaugh Canal Water
District, and that water is extremely poor-quality, |

40 Inadditionto the seepage, the failure to have a drainage system results in
groundwater pressures being transmitted downslope to our service areas, A farmer who
conserves the water applied to his crops perfectly in the Exchange Contractors will stili find the
tile drainage system for his farm or susface water drains running full of highly saline water. Such
farms may have been irrigéted since the early 19003.. STREC-4 demonstrates the typical way in
which poor-quality water reaches these drains. Your regulatory systern treats our farmers as the
dischargers, yet there js sbsolutely nothing that our farmers witkin the Exchange Contractors can

do ta suhstant:ally reduce the drainage flows.

5.0  The answer to solving water quahty probléms in the San Joaquin RJver is for

3

Testimony of STREC - Chris White on Issue 2: Southem Delta Hlectrical Conductivity
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Reclamation to provide drainage to the San Luis Unit and our adjacent area, Such a plan the |

Westside Regional Drainage Plan, has been developed and is based on in-valley disposal, The
plan is implementable by Reclamation, is technically feasible, and modeling shows that it is the
key tbol that can be used to meet Vernalis Standards. - . |

60 The Firebaugh Canal Water District’s predecessor and CCID went to Federal
Court in 1963 and agéin in 1968 to require that the Burean build and operate its drainage system
for the San Luis Unit as the San Luis Act requires. Bach time the Court reﬁiéad an injunction on
the grounds that the Bureau promised that the export system out of the Ceﬁt:al Valley would be ™
constructed and opereted. It was never constructed and operated. Only a collector system for
some 42,000 acres was constructed, and that water was delivered only to Kesterson. That system

was shit down in 1986,

7.0 In 2000, finally the 9° Circuit in the case of Firebaugh v. United States ordered the
Bureay to provide for construction and maintenance of a drainage system for the Sa.n Luis Unit,
The Court gave the Bureau the option to consider and implement other op’tiﬁns than the phyéical
San Luis Drain to the Bay, and unfortunately, this has caused the Bureau to delay taking any
action. Since 1985, on the 42,000 acres, and since the early 19705 a8 to the rernaining.
approximately 200,000 acres, the Bureau is .operating what we refer to as its “Stealth Drainage

System” in which the drainage through shailow a:iuifers and increases in groundwater pressures

in the downslope areas are causing the drainage of poor-quality water to eventually reach the San

Joaquin River either as surface drainage or as groundwater accretion flows.

80  In2000, in its Decision 1641 (the Bay Delta Decision), the SWRCB Board
ordered that by April of 2005, tﬁ'e Bureau of Reclamation provide to the SWRCB its plan for
implementing the drainage system. A plan would seem to require financing, The Bureau has not
provided any reports {0 yoﬁr Board. We have asked previously that this Board enfdrce its
Ijecision 1641 Order and obtain progress reports and commitments.

60  Against this backdrop, the SWRCB and its Central Valley Regional Board can
contimue to adopt salinity, boron and selenium standards at Vernalis and at upstream locations, |

the Regional Water Quality Control Board can pretend that the Bureau’s “Steaith Drainage

4
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System™ in fact is not utilizing the San Joaquin River as a drain, and ignoring the fact that
although the flow of salinity through this River system and the tributaries can be managed to
protect all beneficial uses, it cannot be stopped, and attempting through regulatory standards to
demand .7 mmhos/em EC at Vernalis and above, is both unnecsssary but also unrealistic and -
counterproductive. - '

160 We believe that 2 better plan exists, and the key is your rejection of the Sction that
by regulatory requirements and standards, the SWRCE and Regional Board will somehow
prevent the use of the San Joaquin River by the Bureau of Reclamation as a “stealth drain”. The
steps in that “better plan” are as follows: '

A, Reject the idea that by establishing strmgent standards for salt at
Vernalis, standards that are 1ot necessary 1o pmductweiy continue agricultural use in the South
Delta, you can retam the San Joaquin Rwer toa pristihé natural stream. 1.1 mmhos/cm EC
water is routinely applied to crops and soils within the Exchange Contractors, and with moderm
farming methods, no adverse effects on yields occur. As Dr. Burt explains, soil leachmg and soil
salinity management permit water of much higher salamty to preserve even the most salt-
sensitive cropping.

B. Instruct your Regional Board that the mindless regulation of selenium,

boron and salt will only have the effect'of guaranteeing that the San Luis Unit farmers and the

poor downslope farmers within the Bxchange Contractors where this poor-quality water is
peanng are not the dzschargars of these constituents.
C. How will that management be cvidenced? Wehavea plan whlch the |
Upslope San Luis Unit Contractors and the Bxchange Contractors are cooperatwely attempting to
implement called the “Westside Regicnal Drainage Plan”. It involves redqcing groundwater

pressures by groundwater pumping both in the San Luis Unit and within the Exchange

I Contractors, placing that water in the water applied to the lands and attempting to manage salts

by dilution and blending in the water supplies of both the Upslope areas and the Exchenge
Contractors. Simultancously, the drainage systems will be managed to treat as much salinity,

boron and selenivim as practicable by placing segregated and collected drainage waters upon &n

3
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|| area which will concentrate salts and, finally, the Bureau of Reclamation installing and operating

a treatment plant by reverse osmosis to physically collect and transport the salts out of the basin.
The Westside Drainage Plan has a price tag of over $100 millioh, about one-tenth of the latest
éstimate for the San'Luis Drain to the Carquinez Strait area. The Plan, however, requires that

discharges continue to the San J oaquin River in a managed fashion at least in the short-run.

i1.0 ’I'he; Westside Regional Plan cannot be effective unless it is recognized that
establishing discharge perriits for the Grassland Bypass Project, as an example, that require in
2009 that any water entering the San Joaquin River from Salt and Mud Sloughs, have no greater
than 2-ppm selenium or no greater than the .7 mmhos/cm EC that the Regional Board seems to |
be patterning after your current standard at Vernalis as an upstream standard, i3
counterproductive and contrary o 2 managed drainage plan. The Westside Regional Dtamage
plan will requite time to develop and be effective. All those premature requirements will do is
require that we stop all drainage, salt up the 33!"1(1 in this srea, pack the shallow groundwater with
selenium, boron and sgit-énriéhcd watet which will accrete and flow into the San Joaquin River
over a period of years in a totally uncontrolled fashion, and do so iong after your requirements
have destroyed the productivity of our lands.

A, The local interests have found a way {o fund a large part of the cost of
this Westside Regionﬁ Drainage Plan, but the United States needs to contribute & substantial -
arnount of the cost and take responsibility for the ultimate treatment first by land disposal and
then by mechanical treatment of the residual drainage water, The Bureau needs your support and

guidance to find the remainder of the money for this effort now,

L Indicate that you understand that the San J aaciuin has a number of
beneficial uses, including both jrrigation and drainage, and that since for the last 40 years
drainage water has entered the soil profile and is migratiﬁg downstream both in the forms of
pressure and physical water, that the salinity standards have to recognize the inevitability of poor-

quality drainage water flowing into the San Joaquin River for a number of years. Adopta .
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requirement of 1.1 mmhos/cm EC during the irrigation season at Vernalis to preserve reasonable
and beneficial uses.

2, _ Order the Burean, in conformance with your Decision 1641, come

before you immediately and explein whether they have 2 different plan than the Westside

Regionial Dramage Plan that the local interests, out of desperation and the Bureau delay, have

 developed. Ask for assurance of financial contributions to the implementation of that drainage

slan immediately by the United States. The Grassland Bypass Drainage Plan, which currently
collects and segregates the worst quality Waters, is facing a requircment that all coliecfed waters
be removed from Mud and Salt Sloughs by 2009 because the drairiage water selenium exceeds 2
ppb. Ifthe Regibnal Roard adopts aAstand-a:ds of .7 mmhos/cm EC at upstream locations, taking
its cue from you, e\}en though this standard is not necessary and does not in 2oy way protect
irrigation use as a beneficial use, all local atternpts to try to fill in for the Bureau’s obvious .
neglect and failure will be doomed, and more, not le.ss saline conditions ¢an be expected at

Vernalis due to unwntroﬁed drainage and aceretion flows.

3, Utilizing the powers of the SWRCB under Decision 1641, indicate that
you understand that the plan for drainage through a drain of the Bureau has not been
implemented, and xf the Bureau of Recldmation and its funding showed pfograss toward a
management system for its stealth flows and cooperation with both the San Luis Unit irrigators
and the Exchange Contractors occurs and the plan is implemented immediately, s hc-wmg promwe
of managing salts and that further enforcement using your water right powers would not be
required. | |
4. Explam t6 your Regional Board and implementt yourself in the review of
the Regional Board regﬁ!atory activities, including TMDLs and establishment of upstream
standards, the principle that establishing water quality plan standards based on a longing that the
San Joaquin River be returned to a pristine natural siream is not reality, and it is not necessar& to
preserve beneficial uses. Recognize in your plan for the Southern Delta that attempts to regulate,
igﬁoﬂng that thisis a managéd waterway accommcglating both irrigatiun and drainage uses will

be counterproductive, destroying the beneficial use of the Exchange Contractors farm land,

7
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destroying the efforts t6 sanage the refesse of dramage water to the San Joaquin in penuds and
manners in which the least rigk of i :mpmmen: of bengficial nses will onL.

T calied to testify in this matter, 1 eould and wonld testify to each of the above matters,
excapt ag to thoda mafters stated upon information and belief, and as to those matters I believe
ther to be frue and correct. o _ ' _ .

Exeouted this 14* day of March, 20 Banos, Cahfom

Wl

WHIIE, P.E.
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STATEMENT OF QUALIFICATIONS
- CHRIS WHITE
/o San Ioaqum River Exchanée Contractors Water Amhonty
8366" Strest _ .
Los Banos, Ca 93635
(209) §27-8616

Professional Quahﬁcaucns Reg;stered Civil Engineer and Licemsed Land
Surveyor, California, o

1995 to Present;  Assistant Manager and Distriet Enginetr, Central California
Irrigation District, Los Banos, California, a member agency of the San Ji aaqmn River
Exchange Contractors Water Authority (Excbange Contractors),

1993 to 1995; © District Engmaer, Central California Imgancn District. .

1591 to 1993:; Project Engineer and Vice Prasident, Stoddard and
Associates, Los Banos, California, - .

'SIREC-1
STATEMENT OF QUALIFICATIONS OF CHRIS WHITE
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1335 West "1 Sercet (209} 8261471
PO Box 1231 - Pax{209) 826-3184
i.08 Bunos, CA 93635 Emadl: coid@sbeglobal nee
BOARD OF DIHECTORS CHRIS WHITE
Denerad- My
JAMES CYBANION e e
Fresident GREGGRICE
EE SPAIN Secvarary-Controlles
Vice Presidens MINASIAN, SPRUANCE, MELTH,
TOHN EAUCETT : S0ARES & SEXTOM, LLP
) Lagal Counsal
ANN WIESER
KIRK JENSEN

April 6, 2009

State Water Resources Control Board
Diviston of Water Rights

. Post Office Box 2000

Sacramento, California 95812-2000

Re:  Comments for Aprif 22, 2009 State Water Recourses Control Board Workshop for
- Potential Revisions to the Delta Salinity and San Joaquin River Flow Standards

Attn: Chris Carr

(entlemen:

In response to your request for information for the above referenced Workshop, T have

reviewed and re-submit my Testimony before the State Water Resources Control Board
of March 15, 2005. The testimony provides information (o the Board relative to Topics 4
and 5 ,which are “Factors Affecting Salinity in the San Joaqum River Basin and the
Sauthern Delta”, and “Protection of Agricultural Beneficial Uses in the Southern Deita
Related to Salinity”, respectively.

In reviewing the testimony I find interesting that conditions now are nearly identical to
the conditions in 2005, I find it ironic that while those of us who comprise the Grassland
Basin Drainers have done more than any other group in improving salinity in the San
Joaquin River and the Southern Delta, and while the Board has reco gnized that a large
propaortion of the salt in the San Joaguin River is the responsibility of the Bureau of
Reclamation, that the Board continues to-promulgate standards that focus the solutions
onto the farm, the local agencies, the small San Joaguin Valley communities, the State of
California, in fact on everyone else except the Bureau.

We have made progress in building the components of the Westside Regional Drainage
Plan. The local stakeholders have spent over $65 Million and have reduced salt,
selenium, and boron discharges to the San Joaquin River by half, The State of California
has awarded $25 Million in Proposition 50 grants which are being used to construct
source control, groundwater management and pilot water treatment projects. There is the
promise of another $40 Million from Proposition 84. The Federal government has
contributed as much as $4.5 Miltion in 2008 and 2009 toward projects. These are all




good news and will get us about 2/3 of the way to building a complete in-vailey sohution
to sait disposal,

The final third of the infrastructure costs, and the needed operation and maintenance
funding is promised by the federal govermment as an element of a much larger ‘deal’. The
proposed deal has the Sen Luis Unit contractors pay off their Capitol debt in a lump sum,
and the United States uses a part of that money to fund the Westside Regional Drainage
Plan. The proposal however relies on enabling legislation to be passed which appears to
be stalled since 1) a new administration took office in 2009 and 2) the proposal relies on
the ability of San Luis Unit Contractors to bond for their capitol debt and bave enough
recourses to fund their own drainage plans to-dea! with San Luis Unit drainage. In my
view, the current water supply situation has eliminated these contractors short term
ability to perform under the ‘deal’. ‘

Very truly yours,

Chiwo Wik fET B Qaa~
Chris White, General Manager’ _

CW.df

Enclosures:
Testimony of Chris White, P.E. on Southern Della Electrica] Conductivity, March 15, 2005
Testimony of Chris White, P.E., Salinity Worksliop J anuary 31, 2006
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PAUL R. MINASIAN, Bar No. 040972

MICHAEL V. SEXTON, Bar No. 119354
MINASIAN, SPRUANCE, MEITH,
SOARES & SEXTON, LLP.

1681 Bird Sireet

P. 0. Box 1679

Croville, California 95965-1679

Telephone:  (530) 533-2885
Facgimile: (530} 533-0197

Attorneys for San Joaquin River Exchange
Centractors Water Authority :

BEFORE THE STATE WATER RESOURCES CONTROL BOARD
OF THE STATE OF CALIFORNIA AND THE CENTRAL VALLEY
REGIONAL WATER QUALITY C.ONTROL BOARD
TESTIMONY OF SAN JOAQUIN RIVER

In the Matter of EXCHANGE CONTRACTORS WATER

Salinity Workshop Janunary 31, 2006 %}II%ITII'I-;EO I;,I? TESTIMONY OF CHRIS
., P.E.

Hearing Date:  January 31, 2006

1.0 My name is Chris White, and Iam a Registered Civil Engineer (California
RCE 48073, August 1991), Since 1977 I have worked within the region that includes the
service area of the San Joaquin River Exchange Contractors Water Aufhority on issues
relating to irrigation and drainage. For the last 11 years, ] have served as Disirict Engineer
(1993 to today), and then General Manager (2000 to today) of the Central California
Irrigation District. My educational and work experience is sef forth on SYREC-1.

2.0 The San Joaquin River Exchange Contractors Water Authority (“Exchange
Contractors™) serves an area of approximately 240,000 acres lying adjacent to the San
Joaguin River in the area from the Citjf of Mendota at the South and extending northward
approximately 80 miles to Crows Landing. The largest proportion of the service area
consists of Centra! California Irrigation District approximétcly 145,0’{}0 acres, Firebaugh
Canal Water Distric_:t consisting of approximately 22,000 acres, and San Luis Canal
Company consisting of approximately 47,000 acres. The Districts are situated on the West

side of the San Joaquin River, and have sustained irrigated agriculture since the 1880s. AI
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portion of the Districts lie doMiqpe and adjacent to the irrigated areas of the San Luis
Unit of the Central Valley Project. SYREC-2 is a map of the Bxchange Coniractors
service area, and SJREC-3 is a map showing the areas of the San Luis Unit relative to
lands within the Exchange Contractors service area.

3.0 The Exchangﬂ Contractors receive water service primatily from the Delta-
Mendota C#nal in exchange for our historic rights {0 San Joaquin River water, and alt of

the CCID, SLCC and FCWD drain into the San Joaquin River.

I would make the following points to you and hopefully gmvide convincing

testimony to support these points:
3.1 The Exchange Contractors and adjacent CVP Contractor lands within

Panoche, San Luis, Pacheco and Westlands Water Districts do have a plan and are
implementing that plan regarding salinity. More than $60 millibn has been invested in
capital facilities, primarily by the local'water agenci;:s, and more thaﬁ $1 million per yeér
enrrently is invested by these agencies in operations to retain salis and to manage salts.
Another $60 million is needed by 2009. Your Board can and should aflocate all or 2 portion
of this money from Proposition 30 funds. The local agencies will continue to invest funds
for capital and operations, but insufficient funds exist to complete the project in time, and
this is where we need your help.

3.2 Even with these expenditures, it is not possible to get the sait out of the
San Joaquin River and render it 2 pristine Sierra river because of groundwater accretion
into the river. The regulations and requirements of the SWRCB, Regional Board and
particularly the 2 part per billion selenium standard for waters that may come in contact
with waterfowl! are now retarding and confusing progress, not stimulating action. The
SWRCRB and Central Regional Valley Board should modify some of their TMDL’s and
Water Quality Control Plan Standards and help us implement feasible measures, If done
properly, these feasible measures can be used to actually meet and/or exceed water quality

standards.

2.
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33 The Exchange Contractors are continuing to litigate against the Burean
regarding drainage requirements, but the effect has been to drive the Bureau into counter-
productive pogitions and to label the drainage problem as another example of California
craziness. The drainage problem was in fact partially caused by the State not mdving |
forward with participation in the Drain at an early date. The National Academy of
Sciences is now predicting loss of more than 1 million acres of productive farm land.
There is enough blame to go around; however, blame will not bring us closer to meeting
water quality regulations, What we need is leadership and money now.

4.0 The establishment of salinity standards at Vernalis which simply express a
lenging for a pristine San Joaquin River, rather than recognizing that a man-altered river
existé, and is being wutilized by the Bureau and SWP as a drainage systefn insteéd of the
San Luis Drain, are not only unrealistic, they are destructive to the efforts that in fact can
be accomplished to manage salinity and to preserve the beneficial uses of the San Joaquin
River. A salt standard of .7 mmhos/cm BEC, especially if adopted as the basis for TMDL
loads at upstream points is not necessary to protect beneficial uses. The harm of the
stringent standards- is that they (a) destroy beneficial uses of water and valuable farm land
by encouraging sait to be deposited ir: ground water or retained on the farms, eventually
destroying the area, and (b} force farmers to remove good quality tailwater from the river,
leaving behind o'nly accretion flow. Such a scenario wiil degrade the quality of water in
the river to 3,000 to 5,000 TDS.

5.0 The concept of a Water Quality Control Plan for salinity is fatally flawed if
the Board simply sets a numerica| standard for saiini'ty in which upstream agricuitural
users are driven to remove surface drainage from the San Joaquin River daring the whole
irrigation season. The approach will result in the management of drainage flows only
temporarily and will soon devolve into un-managed poor quality drainage from shallow
groundwater and the destruction of our productive farm land. |

6.0 The Wcs)tsidé Regional Drainage Plan is a means of providing for salinity
management of the area where peor quality drainage water appears and ¢an pass from

2.
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subsurface flows into the San Joaquin River, It is consistent with and easily integrated

into an out-of-valley export system which would collect drainage waters from other areas.

It requires the United States and State of California to fund $90 miilion of further

facilities and to fund the operation and maintenance costs of a reverse osmosis plant which
would treat 4,000 ac ft of drainage flows which is a reduction from approximately 40,000
acre Teet of drainage flows per year which were ﬂowing into the San Joaquin River in

1996. Some of your Board Members may not be fully acquaigited with the following facts:

7.0 The San Luis Act requires that drainage system be constructed and operated
by the Buz'eéu as a part of its operation of the San Luis Unit, For a variety of rezsons, the
Bureau has not complied with this requirement. .One the principal reason was that the
State of California, which was planned to participate in the costs of the San Luis Drain and
to extend it southward to-collect drainage from the Tulare Basin area and Kern County,
reﬁjse{i to bear its part of the drainage cost and in fact became an opponent of the
discharge into the San Francisco Bay, refusing to issue the necessary permits.. The
National Academy of Sciences, the foremost scientific body of this nation, pubiished a
report in October of 2005 which predicts the loss of farming productivity and use,
groundwater resources which are depended upon by urban residents, and the perpetu.a] use
of the San Joaquin River for un-managed salt exports because the project as originally
designed and authorized has not been comﬁ)ieted. A copy of that report is attached as
SIREC- 4,

8.0 The San Luis Unit’s irrigated lands He adjacent to the Central Ca]afomla
Imgatmn District, Firebaugh Canal Water District and San Luis Canal Company
SIREC-3 depicts this area.

9.6 As aresult of the Bureay of Reclamation’s failure to provide drainage to the
San Lais Unit, poor guality subsurface drainage water from the San Luis Unit and the
downsloo.pe Camp 13 area of Central California Irrigation District and Firebaugh Canal

Water District, is discharged to the San Joaquin River,

.
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10.0 The California Aquéduct is routed through the area lying above the Exchange
Contractors, Panoche Water District; San Luis Water District and Pacheco Waier Disﬁict
drainage impacted lands, The State Water Contractors and Southem California depend
upon this conveyance canal for water service. All canals leak. That leakage was known and
anticipated. The potential impact upon drainage conditions in the downsiope areas was also
known and anticipated. This is one of the reasons that the SWP was to participate in the
construction and operation costs of the San Luis Drain to the Sﬁn Francisce Bay in the area

of Anticch. When the SWP conitractors elected not to participate in and complete the San

- Luis Drain with the Bureau, tthe SWP did not install wells to put the ie‘akage back into the

Celifornia Aqueduct. SIJREC-5 is a copy of a recent report which estimates that leakage
adding to groundwater pressures and downslope migration in the area above the participants
in the Westside Regional Drainage Plan, including areas of the San Luis Unit, are at 5,730 ac
firyear fo 7,100 ac ft per year from the State Aqueduct. For 40 years (1966 through 2005) no
ametiorative actions have been taken by the SWP to recapture this water which now amounts
to 230,000 to 300,000 ac ft. Yet the SWP, at your recent Cease and Desist Hearings, argued
that it had no role in causing or curing the salinity conditions of the areas draining to the San
Joaguin River,

11.6 The answer to solving water quality probiems int the San Joaquin River is for
Reclamation, with monetary c:ontributi_ons from the State of California, to provide
drainage to the San Luis Unit and our adjacent area. Sucha plan, the Westside Regional
Drainage Plan, has been developed and is based on in-valley disposal. The plan is
implementable, is technically feasible, ‘and modeling shows that it is the key tool that can
be used to meet Vemnalis salinity standards. -

12,0 Comments from time to time have indicated that some past Board members
and staff have held out hope that the litigation brought by the Exchange Contractors
against the Bureau would eventually iead to a solution. In fact the Exchange Contractors
have diligently pursued litigation, but this Board must remember that no Federal Court can
compel the United States o appropriate money and that fitigation and California politics

-5.
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can drive what might be an otherwise constructive United States government to abséiutely
counter-productive positions. On'é of the most current examples is exemplified by the
following: In 2004, even though the Central Valley Project Act itself requires that
drainage be provided to the San Luis Unit, the United States and CVP antractors, citing
provisions of the Caiifornia Water Code, argucé to Judge Wanger that neither the United
States nor its CVP Contractors can be responsible for the monetary damages from a
continuing nuisance caused by drainage waters entering or appearing within the Exchange
Contractors service area. |

12.1 The Firebaugh Canal Water District’s predecessm and CCID weiit to
Federal Court i 1963 and again in 1968 to require that the Bureau build and operate its
drainage system for the San Luis Unit as the S8an Luis Act requires. Each time the Court
refused an mjunction on the grounds that the Bureau promised that the export system out
of the Central Valley would be constructed and operated. It was never constructed and
operated. Only a collector system for some 42,000 acres was constructed, and that water
was delivered only to Kesterson. That system was shut down in 1986,

12.2 In 2000, finally the 9® Circuit in the case of Firebaugh v. United States
ordered the Bureau to provide for construction and maintenance of a dr&inage system .for
the San Luis Unit. The Court gave the Bureau the option to consider and implement other
options than the physical S8an Luis Drain to the Bay, and onfortunately, this has caused the
Bureau to delay taking any aétion. Since 1985, on the 42,000 acres, and since the early

1970s as to the remaining approximately 200,000 acres, the Bureau is operating what we

refer to as its “Stealth Drainage System” in which drainage of poor quality water evenfuai[y -

reaches the San Joaquin River either as surface drainage or as groundwater accretion flows.
12.3 In 2000, in its Decision 1641 (thé Bay Delta Decision) rendered in 2000,
the SWRCB Board ordered that by April of 2005, the Burean provide to the SWRCB its -
plan for implementing the drainage system. A plan would seem to require financing, The
Bureau has not provided any reports to your Board. We have asked previously that this
Board enforce its Decision 1641 Order and obtain progress reports and ¢commitments.

-5-
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12.4 Against this backdrop, the SWRCB and its Cenfral Valley Regional Water
Quality Control Board can continue to adopt salinity, boron and selenivm standards at
Vernalis and at upstream Jocations, the Regional Water Quality Control Board can pretend
that the Bureau’s “Stealth Drainage System”™ in fact is not utﬂizing the San Joaquin River
as a drain, zmld ignore the fact that aithough the flow of galinity through this River system
and the tfibutaries can be managed to protect all beneficial uses, it cannot be stopped, and
attempit thmugh regulatory standards to demand .7 mmhos/cm EC at Vernalis and above,
which is unnecessary but also unrealistic and counter-productive. | -
13.0 There is a common belief among regulatory agcncies) that if they simply
tighten standards the worker bees (the citizens) will find 2 solution. In November, you
adopted two TMDL.’s one for salt and boron at Verﬁaiis and a second for Dissolved Oxygen.
We pointed out that ordering us to not remove any water which would reduce flows through
the Stockton Ship Channel was inconsistent with ordering us to reduce the drainage flows
that include algae and also inconsistent with ordering us to reduce salinity in drainage
since there is no means of separating the salinity from the drain water which is desirable to
maintain flows in the River. With an understanding of the Westside Regional Drainage
Flan, you can see the inconsistency and contradiction of these regulatory requirements
gven more cleariy. Since 1996, the region has reduced the drainage flow volumes from
approximately 100,000 acres irrigated from 60,000 ac & to approximately 30,000 ac ft
{Testimony of Joseph MéGahan, Cease and Desist Order Proceeding). Between now and
2009, the Westside Regional Drainage Plan, to comply with your Basin Plan requirement of
no more than 2 parts per billion of sclenium in channels frequented or used to irrigate
waterfowl habitat and your discharge permit requirements for the Grassland Bypass
Projéct, will require the total removal of that drainage flow. This violates your D.O. TMDL.
Now focus on the proposed reverse osmosis plant which requires state and federal funding,
which funding cannot be provided i’f it would violate 2 TMDL. The clean water which

exits the reverse osmosis plant must be sold for urban uses to recover the extreme expense

.-
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of treatment and disposal of the residue. The D.O. TMDL prohibits a project which diverts

that water to those purposes.

13.1 We and others have asked that you reconsider the TMDL’s for salt and

boron at Vemalis and the D.O TMDL. If you do not, are we to take that as direction? Are

we to stop reducing drainage flows to the River to maximize dissolved oxygen even

though they contain salt and boron? Are we to not pursue the Westside Regional Drainage
Plan? Would you prefer that we allow the Bureau to continue its expenditure of miltions of
dollars per year for the study of the drainage solution rather than that those sums be
directed to implementing meaningful management facilities? Would you prefer that we all
pretend that your regulations will *“clean up the San J oa;quin River qualit_y” knowing full
well that those salts removed sinﬁply will pollute the underground aquifers and through the
shallow aquifers accrete to the San Joaguin River flows in any case, resulting in the
destruction which the National Academy of Sciences describes?

| 14.0 We believe that a better plan exists, and the key is your rejection of the fiction
that by implementing regulaiory requirements and staildards the SWRCH and Regional Board
will somehow prevent the use of the San Joaquin River by the Bureau as a “stealth drain”™,
The steps in that “better plan” are as follows: |

14,1 Reject the idea that by establishing stringent standards for salt at

Yernalis and upstream (standards that are not necessary o productively eontinﬁe- agricultural
use in the South Delta) you can return the San Joaquin River to a pristine natural stream,
As an example, 1.1 mmhos/cm EC water is routinely applied for irrigation of crops within.
the Exchange Confractors, and with modern managenlent and farming methods, no adverse

effects on yields occur. As Dr. Burt explained in your Triennial Review hearings in March

| 2005, soil leaching and soil salinity management permit water of much higher salinity to

| preserve even the most salt-sensitive cropping. We submit that more consistent water

quality is achievable at Vernalis through the implementation of a water quality

management pian that contains all the elements contained in the Westside Regional

Drainage Plan. We want to dispet the notion that if you adopt standards upstream of
8-
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Vernalis, water quality will automatically be impfoved. To improve water quality will take
projects sucﬁ as we are proposing in the WRDP. This plan can be done with existing
standards, and new and more stringent standards are counter-productive at this time,

14.2 Instruct your Regional Board that the mindless regulation of selenium,
boron and salt will only have the éffect of guaranteeing that the San Luis Unit farmers and
the adjacent farmers within the Exchange Contractors are not the dischargers of these
constituents.

i4.3 Become the leader in p;'eserving agricultural production by
cooperatively implementing the “Westside Regional Drainage Plan.” Convene a hearing
and asic the State of Caiifornia and Bureau to come before you and explain how this plan
can be advanced and funded iﬁ time to meet the exis‘tiqg watér guality si:a.ndafds.

‘15.0 'fhe Westside Regional Plan cannot be effective unless it is rccugxﬁzed that
establishing discharge permits for the Grassland Bypass Project, as an example, that
require in 2009 that any water entering the San Joaquin River from Salt and Mud Sloughs,
have no gfeatm‘ than 5-ppm selenium or no greater than the .7 mmhos/cm BC that the
Regional Roard seems to be patierning after your current standard at Vernalis as an
upstream standard, is counterproductive and contrary to a m_an!aged drainage plan. The
Westside Regional Drainage Plan will require time to develop and be effective. All those .
premature requiretments will do is require that we stop all drainage, salt up the land in this
area, pack the shallow grouﬁdwater with selenium, boron and salt-enriched water which will
accrete and flow into the San Joaquin River over a period of years in a totally uncontrolled
fashion, and do so long after your requirements have destroyed the productivity of our
lands.

16.0 So what should this Board do in regard to establishing the Salinity Sténdard in
the South Delta? |

16.1 Indicate that you understand that the. San Joaquin has a number of
beneficial uses, including both irrigation and drainage, and that since for the last 40 years
drainage water has entered the soil profile and is migrating downstream both in the forms

9.
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of pressure and physical water, that the salinity standards have to recogﬁize the
ingvitability of poor-quality drainage water flowing info the San Joaquin River for a
number of years. Adopta managerﬁent plan that provides assurance that reasonable and
beneficial uses will be protected at Vernalis during the irrigation season. Grant |
reconsideraiion of the two TMDL’s adopted in November of 2003.

16.2 Order the Bureay, in conformance with your Décision 1641, 10 come
before you immediately and explein whether they have a different plan than the Westside
Regional Drainage Flan thet the local interests, out of desperation and the Bureau delay,

have developed. Ask the SWP to appear and explain its plan io participate and fund or its

| alternatives for recapturing the 300,000 acre-feet it has leaked and contributed. Ask for

assurarce of financial contributions to the implementation of that drainage plan
immediately by both the United States and the State of California.

16.3 The Grassland Bypass Drainage Plan, which éurrently collects and
segregates the worst quality waters, is facing a requirement that all collected waters be
removed from Mud and Salt Sloughs by 2009 because the drainage water selenium exceeds 2
ppb. If the Regional Board adopts a standards of .7 mmhos/cm EC at upstream locations,
taking its cue from you, even though this standard is not necessary and does not in any
way protect irrigation use as a beneficial use, all local atfempts to try fo fill in fot the

Bureau’s inaction will be doomed, and more, not less, saline conditions can be expected af

“Vernalis due to uncontrolled drainage and accretion flows,

16,4 Become a leader and an organizer, and sublimate the instinct to imagine |
simple solutions as achievable through regulation of those who have little control and even
less money. Explain to your Regional Beard and impicmént yourself in the review cf the
Regional Board regulatory activities, including TMDL s and establishment of upstream
standards, the principle that establishing water quality plan standards based on a longing that
the San Joaquin River be returned io a pristine nafural stream is not reaii;ty, aﬁd it is not

necessary to preserve beneficial uses. Recognize in your plan for the Southern Delta that

attempts to regulate, ignoring that this is 2 managed waterway accommodating both irrigation -

-10-
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1§ and dfainage uses will be counterproductive, destroying the beneficial use of the Exchange
2 I Contracters farm land, and deé.troyz'ng the efforts to manage the release of drainage water to
3 | the San Joaquin in periods and manners in which the least risk of impairment of beneficial
"4 || uses will occur. | |
5 1f catled to testify in this matier, I conld and would testify to each of the above
6 || matters, except as to those matters stated upon information and belief, and as td those
7 mattérs I believe them to be true and correct.
8 Executed this 20th day of January, 2006 at Los Banos, California.
o _
10
11 Cﬂﬁg WHITE, P.E.
12
i3
14
i5
16
17
18
19
20
21
22
23
24
25
26
27
28
-11-
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. Sustainability of irrigated agriculture
~in the San Joaquin Valley, California

Gertit Schoups*?, Jan W. Hopmans®®, Chuck A. Young*, Jasper A. Vrugts, Wesley W, Wallender*: Ken K. Tanji*,

and Sorzb Panday?

*Hydrologie Seiences, Department of Land, Alr, and Water Resources, Unjversity of Callfornia, Davis, CA 95618; fearth and Erwitsnmental Scignces Divigion,
Los Mlamos National Laboratory, Los Alamos, NM 87545; and YHydrogaalegic In, Harndon, VA 20170 :

Communicated by Willlam A, dury, University of Calitorniz, Riverside, CA, Septembar &, 2005 [received for review Aprlli :Ei, 2008)

The sustanabliity of irrlgated agricutture in many arid and semlarid
areas of tha world is at risk kecause of a combination of several
interrelated factors, including lack of fresh water, lack of drainage,
the presence of high watar tables, and salinhxation of solf and
groundwater yesatrces. Nowhare in the United States are thase
issues more apparent than in the San Joaguin Volley of Calfornis;
A solid understanding of sallnizetion processes at reglonaf spatial
and dacadal time scales i roqitirad to evaluate the sustainability of
irigated agriculture. A hydro-salinity model was developed to
Imtegrate subsurface hydralogy with reactiva salt transport for a
1,400-km? study area In the San Jonquin Vallay. The model was
used to reconstruct historical changes In salt storage by Imigated
agricufture over.the past 6§ years. We show that patterms in sofl
and grousdwatar salinity wers caused by spatiel variutions in soft
hydratagy, the changs from foeal groundwater to snownselt watar
a5 the main imigation water supply, and by octasional droughts,
Gypsum dissalution was a critical component of the reglonal satt
balance. Althouth results shaw that the total salt inpuit and output
wara about equal for the past 20 years, the model also predicts
salinization of the despar aquifers, therehy guestioning the sus-
tainability of Irrigated agrictitura, -

regional hydrelogy | salinization | vadose 2one

alinization affects =~20-30 million hectares (ha} of the
world’s current 260 million ha of irvigated land (1, 2) and
limits world food production (3). Salinity reduces water avail-
ability to plants (4) by the accumulation of dissolved mincral salts
inwaters and sbils due to evaporation, transpiration, and mineral
dissolation. Subsequent salk leaching lcads £ salt bulldup in both
snallow groundwater below the plant root-zone (RZ) and deeper
groundwater bodigs (aquifers). The San Joaquin Valley, which
makes up the southers portion of California™s Central Valiey, is
among the most productive farming arcas in the United States.
However, salt buldup in the soils and groundwater is threatening
its productivity and sustainsbility,
Cuzrently, there iz 2 good understanding of the fundamental
soil hydrologicsl and chemical processes (5) that control sofl and
groundwaler satinity. Much of this understanding was achieved

by using modeling spproaches that consider the hydrology and .

soil chemistry szparately, that asswme dimplified steady-state
flow for spatial scales not larger than the feld, and that only
consider the RZ. Howsver, racent research (6-11} has shewn
that eoils must be fully coupled with the vadose zone and
groundwater systems for regionstscale studies, especially in
areas where groundwater tables are shallow or groundwater
pumping is used (12). Innovative predictive tools are needed that
¢an be applied at the regional scale and at the long term, so that
the sustainabitity of alternative management strategics ¢an be
evaluated. For this purpose, an integrated regiopal-seale hydso-
salinity model was developed te fully couple the kydrology and
saft chemistry of the vadose zone with the groundwater system,
This model enables us to reconstruct historical changes in soff
and groundwater salinization in general and for the western San
Yoaguin Valley in particular (13).

15352-15356 | PNAS | Ocwber 25,2005 | vol 102 | ne.43

Historical Context
The study area represents a 1,4004km? irrigated agricuinural
region in western Presno County on the west side of the San
Jouguin Valley (Fig. [4) and includes three aliuvia! fans. The
alluvial sofls are derived from Coast Range aliuvium and aree
generally finé-textured (Fig. 18). Trrigation water is managed by
water districts for water distribution and drainage management,
Details on the hydrogeologic setting, soils, and kistory of trri-
gation are published elsewhere (6, 14, 15) and are summarized
in Supporting Text and Fig. 5, which are published as supporting
informaticn on the PNAS web site. Barly irrigation in the valley,
starting at the ¢ad of the 19th century, wes timited o gravity
diversions from the San Josquin River and developed into
intense groundwater pumping starting In the 1920s, leading to-an
incresse in irripated acresge westwards and upslope. After
completion of the Central Valley Praject and the Staté Water
Project in 1953 and 1967, respectively, the whole smdy area was
frrigated with. high-quality inported water from the Sacramento
Valley conveyed by the Deltz-Mendeta Canal and the Californiz
Agueduct. These projects initfally reselted in soil lsacking of
predevelapment salts, Fowsver, increased deep percolation
rates combined with a sharp decreass in groundwargr pumping
resulted in 4 rise of the water table over much of the area {16),
Since the mid-1980s the extent of satine-sodic soils has steadily
migrated to the west, generally following the cxpansion of the
shallow water table area [K. Arroues (2002), personal commu.
wication, Natural Resources Contro! Service, Hanford, CAJ
The salinity problem on the west side of the San Joaguin
Valley 15 partly auributed to the continuous presence of s
low-permeability Corcaran clay Jayer {B), ranging in depths from
~30m near the San Joaguin River in the east to a depth of ~250
m in the west, thereby largsly defieing the regional hydralegy. To
fower the water tables, subsurface drafnage systems were in-
stalled to intercept and collect the shallow groundwater, Yel,
soan thersaftor it became eminently clear that drainage waters
must be disposed off in an environmentally safe manner, Spe-
cifically; the 1983 discovery of migratory bird deaths and defor-
mities was linked o clevated sslenivm Jevels in agricultural
drainege water impounded [n Kesterson Reservoir (17, 18). This
finding fed t0 an intensive investigation carried out jointly by
federat and state agencics through the San Joaquin Valley
Drzinage Program (19). Curent solutions Include increasing
ircigation efficiency, growing alternative sali-tolerant crops,
drainage-water veuss, the coilection of drainage water in evap-
oration ponds, land retirement, and increased growndwater
ing. However, for irrigated agriculiure to remain sustain-
able, a soff salt badance must be maintained that allows for
productive cropping systems, :

Freely svalisble snilng through the FNAS open #ices sption.

Abbeevistiong ha, bectarey Mtan, mifiian torw; RZ raet zone,

*Provent addresy Hanfard Wnivenity, Stenford, CA 34205,

*Toy whom rorrespondency shoule be sdcresed. Emall: jwhopmant Gusdavis.edu,
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Fig. 1. Owerview of the study area., (A) Locution of the stidy area in the western San Joaguin Valley that inclisdes 13 water districts (W.D.). {8} Soit texture map.
) Soli gypsum contents. The maln soll typas ars iy (52% of the study area), clay loam{35%), loam (4%), and sandy laam {3%). The finer-taxtured solls are found

fa the yaltey trough near the San foaquin River. Thace solls have clay ronterm from 40% to 56%. The day fraction Is dominatad by the mantmarillanite mineral -
" Guihg from east to wiest, thasalls gradually becoms more coarsely textured. A distingt feature Is the sandy koam salls developed in strear deposits of Banoche

Creek, Crganic matter contents are low: Gypsum & predominantly present in the duwnsiopes solls, Soif deta are from raf. 14,

Modef Environment
The adapted modeling approach is based on the coupling of 2 soll
themistry module (20) with a regioaal-scale hydrology model
{21} to yield an inicgrated approach for simulating three-
dimensional variably sattreted subsurface fiow and reaclive salt
_transport {13}, The horizontal boundaries of the madel domain
caincided with the hydrologic boundaries of an earlier regional
-groundwater flow mode! (8}, defined by the trough of the San
Josguin Valley on the east, the Coast Range foothills in the west,
and no-flow boundaries in the north and south of the regional
fiow domain (Fig, 1.4). The model domain was discratized Into
& regular finite difference grid of 2,960 square cells of 805-m (0.5
mi} side length and 64-ha orea, corresponding to a typical fizld

Schoups et af.

size, In the vertical direction, the mode] domain extended from

the land surface 1o the top of the Corcotan clay, using 17 layers

of increasing thickness from the surface downwards, The total
number of active made! grid cells was 36.040. Hydrologic Flows
and salt trensport were simulated for g $7-year period, from 1940
io 1997, using annscal average boundary conditions and grid
cell-gpecific soil parameters {Figs, 1 B and C and 5). The salinity
module indluded reactions such as cation exchange and precip-
itation and dissolution of gypsum and caleite (22, 23). By using
historical crop acreage nnd water delivery records for cach water
district, crope end irrigation arounts were randomly distributed,
legding to the annuz] assignment of 2 single crop to cach grid ¢eil.
Other required boundary conditions were needed 10 quantify

FNAS | Octaber25.208% | vol 302 | no. 43 | 3535
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Fig. 2. Sirmulated water and saft fiuxes, (A and &) Annual-averaged weter fluxes for the wastern San Joaquin Valley [million 03 (MGM) divide by 1,372 million
m? {after 1570} to describe fluxes in myyr; .2, 1,000 MCM/yr corresponds to 728 arn/]. (C and ) Sait balance (Mton/ye] for the western San Joaguin Valley,
Positive fluxas designate incoming salt, wheraas posttive storage terens reflect a decraase lnstorage. Ssitimport by Infiltration i controlied by ion cangentrations
of ralndall, surface water, and pumped greundwester. Dralnage, bottom fiux through Corcoran day, andiateral sait fiuxes towsrd the San Joaguin Valley trough
were gansrally negative, indicating an export of salts. A malor source of dissatved jalt was due to gypsumn dissotution {green). Respective maxima in 1977 were
causeg by reduced surface water applications during the draught. The temporary inerease in salt sxpart by drainage in the early 15805 wes a result of the
operation of the Westlands water district drainape system, whith was permanently dlosed down in 1988, '

veriica) (across Corcoran clay and into deep groundwater) and

tateral {toward San Joaquih River) water flow apd satefluxes and -

exchange between the sirgulated domain and its surroundings
(13), so that an annual salt balance could be estimated. Spatially
distributed water flow and salinity reaction and transport pa-
rameters were obtained from soil survey data and 242 well logs
{more information is available in Supporsing Text). Hydrological
parameter values were either optimized (15, 24} or obtained
from existing information (ses Tables 1 and 2, which are
published as supportdng information on the PNAS web site).

Resuilts and Discussion: Salt Bafance

- Simulation model results included spatial maps of the ground-
water table (see Fig. £, which is published 25 supportiag infor-
mation on the PNAS web site), drainage flows {15), and ground-
water pumping (see Fig. 7, which is published as supporting
information on the PNAS web site), 25 well as regional water
fluxes scross The dernaln bounderies, starting in 1940, The
hydralogic component simulated the dynamics of the regional
variation in water table depths well (Fig: 6). réconstructing the
gradual increase in shaliow water table area from the 1950s o
the 19905 borause of increased racharge from irrigated agricul-
ture compared with predevelapment conditions and the shift in
ircipation watex supply from locally pumped groumdwater (o
imparted surface water in the early 1970s.

The steady increases in infiltration (positive) and crop evapo-
tragspiration (negative) refleet the increzse in irrigated acreage
during the first 30 years (Fig. 24). The decreass in infiliration
and ifcreased pumping voluraes in the mid-1570s and eazly 1590s

15354 | www.pnas.org/cgi/fdoif 105073/ pnas.0507123102

reflect corresponding dreughts that coincided with short periods
of reduced drainage and deeper groundwater tables (13, 13).
Tnjtially, water moved into the simulated domain from the
sastern boundary (positive), However, the direction reversed in
tire early 1970s, with water leaving the region laterally westwards
{negative) toward the valley trough (latesal flux in Fig. 28). Deep
percolation of water through the Corcoran clay was highest
during the 1950-197) perind (Fig. 25), when pumping rates
from the confined aguifer weve the highest, As surface water was
increasingly used, the hydrauiic head gradieni across the clay
lzyer decreased, thus reducing deep percolation flows. Drainage
flows were relatively smell, starting in the late 1950s and reaching
a moximum when the drainage systems in Westlands water
district were operated from 1980 to 1985, -
Much of the spatial and temporal dynsmies in RZ and
groundwater salinity were atequately described with the hydro-
salinity mode! {Fig. 3; se& also Fig, B, which is published as
supporiing information on the FNAS web site). The salinity
dynamics in the shallow groundwater peaerally followed that of
the R7Z, indicating that the two systems were closely connected.
Howsver, changes in salinity were typicaily icss abrupt in shallow
groundwater due to ncreased mixing of incoming and resident
waters in the dseper layers. The relatively slow mavement of salts
to larger depths indicates that it takes 2 long time for salts to
move into the deeper grousdwater. Qui model simulations
demonsirated thar a signifiesnt portion of the soil salinity
dynamics was controlied by the cycling of 'soil gypsum through
dissolution and precipitation (Fig. 2C), as caused by changes in
salt {eaching with time and soil depth, and soif cation exchange

Schoups etal
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Flg. 3. Temporal changes in the spatial distribution of dissolved sales,
sxpressed by the electrical contuctivity {EC, d5/m) of tha average RZ{0-2 m
below the landsurface) (A), the shallow groundwatar systemn {SGW; 6 m below
the and surtice) {B), and the decp groundwater system [DEW; 20-40 m
frefowthe land surfaced (C), Clearly chown s the Inftially high R2 safinity Inthe
Panache-Cantus interfan araa {southwestern portlon of the study area) snd
the uniformly lowsalinity inthe DGW, After 10 years of irgation (1952), part
of the Inftial salinity was leached, resulting In a decraace in B2 salinity, Some
of theinitia] salinfty was stili present inthe S6W. The DGW system on the ather
hand remained iow in selinity, Leaching of RZ saits continued in the jnitiat
sirulation pariog, with & sudtien decrense ft RE salinity after switthing from
groyncdwatar 1o surface water for-iigation In the 13805 As water levels
starled to rise in the anstern part of the study pres during the 15785 anc 19805,
RZ salinity ievels increasad again due to the simulated increase In Irigation

effidenty and capiifary rise Tollowed by wvaporation a5 water tables becama -

thallower, This trend of increasing selinity continued through the 19905, The
higher sofl sallnity in Broadhviaw watar district(northern srea) wes higher than
the wrrounding areds due to recycling of saline dealhage water thare,

betwoen Ca and Na (13, 22). This process Jears to gypsum
dissolution in the upper RZ with subsaquent precipitation in the
lower RZ and shiallow groundwater, as well as high Na and S04

~ concentrations in shaltow groundwater (13).

The torresponding soil salinity dynamics over the 57-year
period (Fig. 44} arc represented by 2 time series of the number

of modal grid cells with # RZ averape salt concentration (EC)
of >4 dS/m, which identifies the galt-affected soils. The few
measured datz points in Fig. 44 were derived from aggregating
measured sofl salinity data reported in 1969 and 1992 soff
surveys. Initially, soil salinity was high in 1940 but decreased
yntll =1975 due tp salt leaching when water tableswere relatively
deep, According tw the model, sait feaching cocurred in three
stages. The indtlal rate of decrease in tofl salinity was low but
increased first afier 3953 and then even more after 1967, a8
isss-satine imperied canal waler replaced the ltocally pumped
groundwater as the main source of irigation water. This gencral
pattern of sofl ddlinity decrease reversed during the 19705, as
contitued Irrigation raised the water table to levels thad caused

-capillary tise of elatively high-salinity groundwater inta the

rooting roncs. As proundwaoler levels rose toward the soil
surface, less irrigation water wes applied to prevent wateriog-
ing. it s turn reduced selt leaching and increased sofl salinity.
e hydro-salinity model glso reconstructed the effects of
droughts in 1977 and 19921992, regulting in small peaks in soil
salinity. The resulting Incraase In the extent of saline sofls was
caneed by the substitution of surface water for imigation with
more saline groundwater (Fig. 28) and possibly some by wide-
spread land fallowing. Model similativns reproduced the mea-
sured increase of area with saline soils after 1970 (Fig. 44),
indicating thal continued irrigation withomt changing manage-
ment practices is not sustainable. The increase in the extent of
highly saline svils since 1984 can be ssen in Fig, 34 (red colorin
the southern part of the mede] domain}, As & consequence, erop
production has been adversely affecied, and the tand in this area
has recontly been retired (K, Arroucs, personal communication).
When-considering the sall-balance equation over an extended
period without major hydrologic changes, 2 pseudoequilibrium
will be apzroached, during which total sait inputs and outmats of
the study arca will be approximately equal (25). We note that the
battom of the model domuin was the top of the Corcoran clay.
Salt inflows oceur by infiltration of irrigation water xnd rainfalf
(Fig. 20, whereas salts may {cave the systerm by the drainage
system, groundwator pumping above the Coreoran clay, deop
groundwater percolation through the Corcoran clay, and jateral

- groundwater flows toward the Sen Joaguin Valley trought (Fig. -,
20y, Moreover, much salf is produced by the net dissolution of Y&

gypsum (Fig. 2C}, When analyzing the simulated annual total galt
flows of the study area (Fig. 48), the combined net Infhux waz
~D.3-0.4 million tons {Mton)/yr during the 19505 and 1960s,
resuiting in an increase in salt storage over time. However,

although annual salt accumulations fluctusted later, depending

on frrigation water quantity and guality and drought, the average
niat salt accumulation of the simulated dormain appears to be near
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Fig.d  Skmulated salinity changes. (4] Time saviex of number of mage! grid cells with 1 simulated average RZ £ > 4 dé/m folid line] and »8 d5/m (dashed
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zerp after 1970, The simuiated cumulative change in salt storage
over the S7-year simulution period (Fig. 4B) shows that
peeudoequitibrium developed after 1970, with & total aet salt
incrsase between & and 10 Mion since 1940, For example, in
1897, the salt input and output values wers the samé (Fig. 2 C
and D), when the total salt laput by irrdgation water (0.2 Mton)
was equal to sait removal by seepage. through the Corcoran clay
(0.12 Mton) and lateral grovadwater flows toward the San
Joaguin Vailey rrough aiong the eastern domain boundary (0,11
Mton). This cquilibrivm oceurred despite the fact that much
more water entered the study ares by irrigation thas was

rernoved by vertical, tateral, and drainape flows (Fig. 24 and B).

Such pseudoequilibriuvm in salt storage can only cccur ¥ the
salinity of the water inputs is much lower than that of the cutputs.

Indeed, simulations confimed it to be the case. Although the

salt-balance results indicate that crop productivity can be wmain-
tained, sustainability is threatoned in two ways, Pirst, the stotage
of dissolved salts has increased continuously since 1943 st an
average ratz of =0.5 Mton/fyr (Fig, 4B) due to gypsum dissolu-
ton {Fig, 2C). Second, the simulations also showed that the

deeper aquifers below the Corcoran clay accwmulate salt,

therely degrading deep groondwater quality. By using 1897
again us an example, flow through the Corcoran clay 4t a rate of
80 million mi/yr (Fig. 2B} with a st load of (.12 Mion
corresponds to an average salt ¢oncentration of 1,150 mg/liter
" (ppm) of the groundwater percolating througk the Corcoran clay
into the deepar groundwatar. This procass of salinization of the
deeper groundwater bodies may take mtany decades or fanger
{26), thus making the deeper groundwater less suitable for
drinking or irrigation water purposes and putiing the sostain-
abllity of current irrigation praciices into question. Indications
" {27) ae tbat reversal of this process by reduclag salt loads in the
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futire pray take even fonger, because of diffusion control of
low-permeatle finer-grained aguifer materials,

We conclude that the salinization {ssues are critical to the
sustainability of irrigated agriculture in the San Joaguin Valiey
and similarly probably to many other areas of the world with
relatively closed groundweter systems. Our detailed historic
simuletions of soil and groundwater salinity in the San Joequin
Valley suggest that irrigation may not be sustainable. Future
work should assess the robustness of these conclusions by means
of a paramster sensitivity analysis and further fiefd testing of the
mode! simulztions (see Supporting Texr for further discussion).
Although not considered in this study, accumuiation of boron
end selemigm m soils of the Sap Joaquin Valley pose an
additional threat ¢ the susiaivability of agriculture (28, 290,
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REGIONAL GEOLOGY SECTION

SACRAMENTO, CALTFORNIA e T TR,

Jums 28, 2002
MEMORANDUM TO THE TECHNICAL FILES

FROM: Robert L. Tumer, Geologist

SUBJECT:. Seepage Investigations Along the San Luis Canal/California Agaeduct at Mile
‘ 89.5 (approximate Statlan 1040+00) Near Eagle Field Road - Central Valley
Project, California .

Introduction

During the petiod June 3 through Yune 25, 2002, sight observation/sempling wells weye installed
by Reclamation'’s Drill Crew along two profiles perpendionlar to the San Luis Canal/California
Aqueduct at Miles 89.5 and §9.7. Figure | shows the general location of these sites and the
layout of thess wells, Pive wells were installed aloxg the north profile (Frofile A) and three
along the sauth profile (Profile B). An existing Departmentt of Water Resources (DWR) Right of
Way (ROW) well was incogporated into the southern profile as ROW-4B. Profils A was located
~ to transect 2 known sespage area at Mile 89.5, while Profile B, located at Mile £9.7, was to serve
a8 4 test control srea away from the seepage. A ninth well waa proposed for ths far gast sids of
Profile B, but crops and irrigation prevented access. This well will be installed in October 2002,

The pirpose of these wells is to determing if canal seepage in s area significantly contrilsutes
to the amount of drainage water loaving Grasslands Weter District. Data obtained from the
drilling end observation wells provided the following:

1. Subsurface geology.

2. Subsurface meisturs content of Soils above the water table,

3. Groundwater flow divection, |

4. Groundwater gradiont. _

$. Is there a groundwater mound benoath the canal?

6. Are there veater quality diﬁ'&ences between the ups]ope and downslope groundwater
caused by the inflow of canal water? :

s _ SJREC-5
Report on Leakage Along the San Luis Canal -
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Bagkground

Water districts downslope (sast snd northeast) of tha Sen Luls Canal/California Aqueduct are
conoerned shout leakage from the cenal in the vicinlty of Mile 89,5, Most important, they
helinve that seepags visible at the surface adjacent to the toe of the left embarkment of the canal
just niorth of Eagle Field Road is indicative of greater vertical leakage through the lining into the
groundwater, Recent underwaicr inspection of this section of the canal showed broken and
Jeplaced lining, The groundwater gtadient is genezally to the east and noriheast in this atea and
tha condern is that the leakage from the canal is adding to the volume of subsuzface drainags
water Ip the Grasslands Dirzinage Area (GDA). The GDA is under severs limitation regarding

the amourt of subsurface drainage water that can be discharged from the avea.

_ There are no ixﬁgatiozi or domestic wells in the west Bagle Field Road area. Ths canal at Mile

89.5 i3 in elevated cut/fill, with the right {west) side of the canal in cus and the left (east) side in
Al Tovertis in original ground. Eleven Canal Right-OfLWay observation wells instailed yoars
ago by the Department of Water Resources (DWR) north of Mile 89,5 and adjacent to and at the
wase (original ground) of the capal were located in the Held on September 27, 2001, Eight were

. dry st depths below gronnd 1eve] shallower than 38 feat, two wells were Jocked, and the

remaining ops had groundwater at 35 feet below gronnd. A DWR groundwatcr elevation map
for spring 1999 does not show groundwater clavstions for the study area but does show the 140-
foot elevation cantowr sbout three miles (o the northeast. :

The seepage atea of concern i8 just yorth of Eagle Field Roed on the left (nostheast toc) of the
canal exfhankméit (See Figure 1) in an area of some past land subsidence due to
hydracompaction. The scepags area SACOMPASSCS 20 2rea ON the left canal embankment of about -
20 fest perpendicular to the capal and sbout 200 foet long. The slape is heavily vegatated dus to
the secpage. OnJume 3,2002, 8 small seep of clear water flowing at about ong galmin s present

~ gbout halfway up the slope. During the drilling of the new observation wells, it was discovered

that the ponded ssepage and the associated vegstation (at the toe of the embaniament) lies shove
&n old asphalt roadway, This asphait surface prevents the local infiltration of sespage water, The
water level in the ponded area fluctuated sbout ‘faree-inches daily (neaxly deying the ares in the
ate afternoon) It response to evaporation during the hot daytimne hotrs. . .

I'WR has instalied mumerous pressure grout wells on the inside left canal opereting road inan
attempt to stop the seepage but has been unsuccessfisl in these attempts, There are sevetal other
sections to the north that have alsa been grouted, sud most of those altempts appear to hava been
successfisd,

DWR conducted a ponding test of Pool 14 from January 3 t© February 18, 2002, Some of the
data are strmmerized in Table | and the total daily gain/loss for the pool is shown graphically in
Figure 2. Pool 14 is approximately 10 miles long. The canal gained a total of 3,900 acre-feet of
water during that period of time. DWR believes that questionabile instrument accuracy mey have
contributed to the results noted in the test. . '
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riiling Procedures a

. The eight wells were drilled by Reclamation’s Mobile B-90 drll rig using the hollaw-stem Bight-
auger, dry coring system. The core samples fiom sach well were geologically logged by an on-
stte geologist and samples were collected for lab analyses of soll properties, including moistare
content, Wells were drilled sbout tan fast below the water table and completed with two-inich
dismeter PYC plps with the bottom ten fesf perforated with 0.020-nch fastory slots. A sand
pack was placed opposite the perforated interval and the upper portion of each well above the
sand pack was sealed with bentonife pellets. Bach well was pumped for development upon
completion and the water was tested for slettical conduetivity (BC), an indicator of total
digsolved salids, AM wells except ROWA4EB pumped dry within fwo minntes and gronndwater
was a light brown color that did not clear wp with suceessive pumping. ROW4B was manually
bailed bscause no pump was available to fit in the 1-1/2-inch diameter well, Table 2 shows the
weil complction information and groundwater sampls slestrical mnducnwty for each well, The
geolegic logs are not completed at the present time,

[}

Resd rilling Fnvestigati Co
The results of the drilling jnvestigations are discussed below:

1. Subsurface geology - Ggologic logs for the eight new wells are attached fo this memo,
Cores recovered in this drilling program consisted of predominantly sandy, silty olay with
. accasional thin sand lenses overlying predorainantly sands with occasional thin clay
layers. The gands were generally encountered at about 10 feat above the water table, Well
completion data for the DWR ROW well, ROW-4B, was not tvailsbls, Cana) g3-built
canstruction geology maps deseribad the subsurface soils in the Mile 89.5 aréa to be silty
clay to clayey sand,

2. Sobsurface satﬁratien of solls above the water table - Samples obtained during drilling
_a% each well shows most soft ahove the water teble was only slightly moist to moist.
There were 0o saturated zones shove the water table. The soils encounterad in the well in
the surface secpage area, OW-02-4A, showed that the subsurface was just slightly moist
il 36 fest below gmtmd. :

3. Grnundwater flow directian Each wel] was surveyed for elevation and location by
MP-222 Bsing a Jocal coordinate system, Thess values are shown in Teble 2.
Groundwaier level measurements arg also shown in Table 2, Flevations show
groundwater flow direction to be to the sast, gunera!.ly coinciding with the grmmd slope
d:mcnon.

4. Groundwater gradient - By using the groundwaterelevations for OW-02-14, -1B, and -
5A, the groundwater gradient across the study area calculates to be shout 35 feet per mile
to the cast. This assumes that the wells farthest west and east reflect trie groundwater
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" elovations without the influence of the canal momd,  The Depactment of Water
Resources (DWR) groundwater map for spring 1999 does not show elevations for the

© study area, However, it does place the 140-foot glevation contour about thres miles 1o the
northeast, or an average grouadwater gradient of about 50 fest per mils, assuming the
same aquifer,

5, ¢ there is & grousdwater mound beneath the canai? - Groundwater elevations show
. higher groundwater levels bereath the canal than sast or west of the cangl, indieating that

a groundwater mound is present beneth the canal vyder both Profiles A snd B {Rigure 4).
The motmd is mors pronounced benoath Profile B, whers 1o visual seepage is indleated,
than under Profila A, wheze thert is a seepage erea md water ponding cast of the ¢anal,
This pronounced round is most Hkely due to the low permeability adils ot this logation
that retard horizontal and vertical migration of canal ssepage water, The soils at Profile
A have a higher permeability resulting in & less pronovnced groundwater mound.

6. Are there water gnality differences between the upsiope and downslope
© groundwater caused by the inflow of cansl water? - Each well except ROW-4B was

pumped to obtain a groundwater sample, Each well pumped dry within about two
minntes and could not sustain a flow of about two gal/min for more than & minute, A
bailer was uged to obtain & sample from ROW-4B due fo the emall dismeter of the casing,
Table 2 and Figure 4 show the results of the groundwater electrical conductivity (EC)
measurements for 21l wells sud the canal water. EC {s an indicator of total dissolved
solids, The BC of the canal water was 450 uS/em.

The EC of the two up-gradient wells (OW-02.14 and -18) was 1,320 and 2,650 uSfem,
resprctively. It is atsumed that the higher EC upslope is indicative of the local groundwater
absent capal seepuge. The upslopa well OW+02-1A has ay EC lower than ths other upslope well
OW-02-1B; this may be due to dilution of the groundwater by the deep percolation of applied
capal water used to irrigate the land to the west of OW-02-1A. EC for wells on the canal's Right-
. of- Way roads manged from 510 to 560 uS/om (similar to the BC for canal water of 490 uS/cr),

indicating that the canal water is leaking into the shellow groundwater aquifer and diluting the
water, ‘

The EC for ROW-4B (1,665 uS/cm) fs anomalous compared 1 ie other wells right next to and
-downslope of the canal. The well perforations are unknown for this well, Another well . ‘
commpleted in a menner similar o the other OW wells is scheduled to be drilled at 2 later date,

Conclusions

Based upon the results stated ghove, we conclnde that the canal is Jeaking in the areas bath north
and south of Eagle Field Road, and this seepagé is contributing to the groundwater flow to the
east. The ponded water in the se¢page evea appears to be the direct result of canal Josges through
z horizontal conduit above ground level. The ponding is enhanced by the presence of an old
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asphalt surface adjacent to the canal beneath the catehment area that prevents infiliration. The
seepage is not indicative of vertical leakage from the canal to the groundwater.

To estimats the volume of vertical seepage from the canal woul& re'quirc extimatés for many’
unknowns. Among these wa uld be the foltowing:

1. The condmon of the canal concrete lning - Past underwater inspection of t.ha canal
congrete lining shows it intact in some places and opent in others, resuling in large
differences in canal loss to the soil nterface. ,

2, The tranxmisgivity aftha soils beneath and adjacent to the canal - Near-surface soits 5t
Mile 89.5 and §7.5 contain v high percentage of fines, wherezs, near-surface sofls at

Station 1033, located abaut 0,2 miles to the north, consist of 4 kigh pemeutage of sand
and gravels depnsneé by Laguna Seea Creek,

3. The determination of groundwater levels under the canal at many locations - For examPlc,
sscpage in the Mile 89.5 area iz free-full to the water table; this condition would
pameimize the vertical gradient for rechurge. Canalwater and groundwater ars in
continuity at Mile 87.5 along Profile B which would greatly minfmize the gradieat,

4. The length of the canal that is Jeaking,

We cag use the following assumptions to appraxiniate canal leakage in this area:
‘e Candl length of one mile.
. Transmissivity of from 107 to 10° #%/day (reasonable for the ¢layey soils),
o Groundwater gradient of about 35 fmile.
« All grovmdwater moving to the cast is from canal leakage. This assumption ignotes

gronndwater subinflow fom the west, 2n unknown quantxty and t.he deep percolation of
apphed ungaﬂon water,

Using the above assumptions, Ieakage would range from abom 3,500 1o 35,000 cubic feet per day
(29 to 290 acre-feet per year) per mile length of canal. -

Liz Partridge (TO-431) has researched the predicted Josses for the canal end these aro
summarized below: :

1. 'The Degigner's Operating Criteria for the ctmal statet that the seepage losses ars estimated
to be 100 ofs for the 102 milas of fae canal, Tfwe ssgume that the District is infiuence by
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seepage from sbout 10 wiles of eanal, this is Toughly equal to 7,100 acre-fest per year, .
ot about 710 acre-feet per mile tength of canak

3. The Technical Report of Design amd Coustruction for the San Luié Unit assumes that the
seepage rats would be .07 cubic feet per foot of wetted surface per day. This is roughly
equivalent to 5,730 acre-faet per year for the 10-mile stratch, or about 570 acre-feet per

yea.

Woted: -
f Stunp, Head, Geology Section  Date '
Noted: @n/a L. Qéé‘mb w T |
Churles L. Howard, Regional Geologist : Date
Attackments

cor TO-431 (Partridge), SCCAC-400 (Buelna), MP-400, Central Files
(Wiatt to each) ' '
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Table 1: Poo] 14 Ponding Test by DWR - Jan. 1 thru Feb, 13, 20072 (Partial yerults)

&m&%ﬁm m%w%
88 +Z0

Posl Eloy 1

mﬁﬁ (0] %35595 0 & %%
33027 757400 2002
330,38 7688300 2024
330,84 723050 . 2959
330,04 7628400 2582
229,56 7548000 2786
33005 7826800 2884
326.78 7583800 2817
124, YEEST00 2783
428.80 7ERTON0 2821
230,24 2087
328 TE83100 27eT

-—

BEORORTEIR

330.26 7870800
330,49 7705100 2840
330.06 7834500 2888
520,92 7807600 2841
329.70 7589400 2804
330,04 7823000 2657
230.27 7867400
7697300 24831
33012 7B41804 2878
329.65 7581400
429,94 7641000 2848
830,14 2370
290,74 7747000 12984
330.52 7710200 2948
330 7 2914
33047 TroTIos 293
4. 7685500 2650
aan.e1 TT2E600 2961
30,62 TI27300 2683
30.64 7743800
329,74 7576800 w11
330.08 7831500 2863
830,15 7848800 2883
330,08 7631500 2868
330,58 1147100 2952
330.36 7682800 2918
330.28 7885700 2900
330.28 7485700 2600
33048 7700000 2935
430.48 T70000 2938
330.68 7734200 2370
331,18 7819700 w57 -
331,18 7819700 3087
330.98 7785500 %022
230.98 7788500 3022

Poct Eveporation = Bvapacation kn LBOD wa

18
38
47
82
a4
47
24

-158

A7

TOiL 5330197

&

4142
#4302
+157
+332
+382
+115
+183

£,
+318

Az
+248
#1852

w35

+1&7
-4
+i44

ather gtitlon pan X pool surfTotal Gain =

Days with rain are not used for test, bacausa inflow from draln inlats is not measired,

Pariaco W.D. mater 09,8708

*No data availsbla.

P.9/13

Accy.hgsray

148

270 418
- 142 . 858
aan -

47 877
332 1309
382 1684
118 1806
-183 1589 .
) 1829
awe 2248
2% 2280
248 2508
152 2681
-38 2828
187 2783
w3k 27489
144 2913
1% 2528
£59 anaz
79 3168
-3 3143
&4 3189
~43 3450
&4 3204
187 Rty
228 as17
28 3045
154 _3ma
e A928
44 /70
A7 4237
as 4332
183 4ABS
A3 4382
328 4530
Wi AT49
W2 4747
218 4988
324 4641
222 4418
28 4393
“i4 4378
123 4802
-3 456
A0 4468
o8 4308
~328 4040
{36 3504
3870 ‘

Known data will be shown.

Deily pool [essaa sre for the tme gnding at 2400 hours.  Plus (+) I8 gain, and i -} {s loss.

not working 141 - 131102, San Luis W.,D. metgr 92.73L'B' not workdng /1.« 211802

*Thase days am hased o hourly flow average.
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the San Joaquin in periods and manners in which the least risk of impainnént of beneficial.

uses wilk ocour.

If called to testify in this matter, I could and would testify to each of the above matiers,
except as to those matters stated upon information and Beiief, and as to those matters [ believe

thern to be true and correct.

Executed this 20th day of January, 2006 at Les Banos, California.

By

CHRIS WHITE, P.E.

«11-

Testimony of SJREC - Chris White




EXHIBIT *“4”




[ B R~ R I S s

et e A b pen e
[ I = T - L i =

19
20

23

25

27

PAUL R MINASIAN, Bar No. 040972
MINASIAN, SPRUANCE, MEITH,
SOARES & SEXTON, LLP.

1681 Rird Street

P.0O. Box 1675 .

Croville, California 95965-1679

Telephons:  (530) 533-2885
Facsimile:  (530) 533-0197 °

Attorneys for San Joaquin River Exchange
Contractors Water Autherity

BEFORE THE STATE WATER RESOQURCES CONTROL BOARD

OF THE STATE OF CALIFORNIA

In the Matter of

Periodic Review of the 1995 Water Quality
Control Plan for the San Francisco
Bay/Sacramento-San Joaguin Delta Estuary

Dr. Charles Burt testifies as follows:

TESTIMONY OF SAN JOAQUIN
RIVER EXCHANGE CONTRACTORS
WATER AUTHORITY: TESTIMONY
OF CHARLES BURT ON ISSUES 4
AND 5: SOUTHERN DELTA _
ELECTRICAL CONDUCTIVITY AND
SALINITY IN THE SAN JOAQUIN
REIVER BASIN

Hearing Date: April 22, 2009
Time: 10:00 am.

1. My resumé is attached to this testimdny. T am a professor in the BioResource and

Agricultural Engineering Department, Califormia Polytectnic State University, San Luis

Obispo, California, since 1978; where 1 have also served as Fonnder/Director/Chair of the

Irrigation Training and Research Center (FTRC) since 1989, and as Chairman of the Board since

2000.

2. ] am aregistered professional engineer - Civil (California RCE 28995, July 1978);

Agricultural (California AG 430 March 1979); Irrigation (Utah 5662, August 1981).

Testimony of SJREC — Chartes Burt
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3. Tam certified through the Irrigation Association as an Ag Irrigation Manager, and an
Trrigation Designer (drip, surface, and sprinkler irrigation sysiems).
4. A wide variety of agricultural crops are grown in the lower San Joaguin River

watershed. Salts are imported from the Delta through the federal Central Valley Project and

disbursed through applied irrigation water, Return flows that eventually drain to the San

Joagquin River through drainage chaimeis, in addition to ground water accretions containing
naturally occurring salts in San Joaguin soils, M&I discharges an.d natuxa.l tributaries, are the
source of salimity in the irrigation water diverted by downstream users. Salts containe_ci in |
rrigation water may, when applied to an agricultural field, accumulate in the root zone to the
point that they cause a reduction in yield.

As recognized i the Staff Reports of the SWRCB submitted as part of the 2005-
2006 Water Quality Control Flan Periodic Review and the reports and materials ufilized by the
Central Valley Project Regional Water Quality Controi Board in adopting sait and boron TMDL
standards for the San Joaquin River, elevated salinity in the southern Delta is caused by low
flows, salts imported in irrigation water by the State Water Project and Central Valley Project,
and discharges of land~derived salts, primarily from agricultural and wetland drainage. This
Board recognized in its Decision D-1641 that “the actions of the CVP ate the principal cause of
the salinity concentrations exceeding the objectives at Vemalis.” (D-1641, p. 83). This Boar&
feund that the United States Bureau of Reclamation, “through its activities associated with
operating the CVP in the San Joaquin River Basin, is responsible for significant deterioration of
water quality in the southern Delta.” (D-1641, p. 83). |

The planners of the irrigation projects and the policymakers that wanted increased
and more reliable agricultural pméucﬁon (and a stronger economy) understood that drainage
was necessary for the.irﬁgation projects. In spite of what everyone woﬁld tike, 1t is important o

realize that standards cannot reasonably be based upon wishful longing that the San Joaguin

- River attain the same water quality as that of a natuzally flowing water body —~ -thinking and 3

longimg for conditions that cannot scientifically occur, It is essential for all the stakeholders that -

Testimony of SJREC - Charles Rurt 2
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73
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unrealistic regulatory siandards not be implemented - standards that would unintentionally
destroy the benefits of irrigated agriculture and an efficient food supply for our incrcasing.
population, and throw millions of society dollars at a condition that cannot be reverséd but can
be éfficiently managed. The San Joaguin River will be 2 man-created drain for salts antil and
unless feverse osmosis {and disposal of the extracted salt) becomes economical for non-point
dischargeé, or a drainage system for physically femoving those salts is built and operated. A
sustainable drainage water QHality objective {e.g., for the San Joaquin River) carnnot possiblybe
maintained at the same or better quality than the salinity objective established for the source
water (at the Delta intakes of Delta-Mendota Canal a:n& California Aqueduct) — yet the proposed
salinity siandard for the San Joaguin _River upstream of Vernalis could do just that.

Even the salinity of the Delta-Méendota Canal (DMC) water equals or exceeds the
maxizqum alfowable salinity target in the San Joaquin River (sce the table below) during some
months. Yet almost all DMC water is successfully uséd to grow beans, letiuce, almonds, and
numercus othef salt-sensitive crops. The months highlighted in bold in the table are when the
mean monthly EC of DMC water at Check 21 (Mendota P_éol) exceeded the proposed water

quality objective of 0.70 dS/m in the suramer and 1.0 d$/m in the winter.

Deliz-Mendota Canal Mean Monthiy EC (Check 21)

Mean Monthty EC values computed from daily data provided by USBR
Eold indizates excsedance of San Joaquin River salinity targets

{all valves are 1n d8/m)

1993 1594 1595 1996

Jan 0.73 0.49 065
Feb 0,88 0.41 .61 0.48
Mar 9.81 0.8 1.30 038
Apr £.65 .89 0.63 8.4%
May - 0.72 .88 0.73 ! (.38
Jun - 063 .77 0.2¢ 2.39
Jul G.48 a.79 021 .36
Aug 025 - 69 0.36 0.37
Bep 0.43 070 (.35 6.39
Dat Q.43 6.62 .24 .37
Nov 0.56 0.49 0.42 (.44
Dac 0.65 0.70 0.44 Q.51
Average 0.64 471 Q.50 0.42
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The Central Valley Regicnal Water Quality Control Board’s (Regional Board)

position has consistently been that an out-of-valley drain is peeded to remove salts from lands

 irrigated on the west side of the San Jozquin River, In effect, requiring that the salfs be

reapplied to the lands to meet unrealistic standards will eventually destroy productive farm land
and make 1t economically impossible to produce food and fiber néeded by our growing urban
populations. Moreover, in the long terxn; fhe gait that the TMDL attempts fo haﬁfe retained i
the soil will eventually reach the San Joaquin River in any case.

Given the fact that the USBR has not provided drainage to the San Luis Unit lands as
required by this Board and the couris, this Board is presented with little alternative other fhan
to provide for the drainage of the ragion’s farmlands through the San Joaguin River.

5. Leaching, the process of applying water over and above the evapotranspiration (ET)
requiremenis of the plants irrigated, is a necessary on-going or aimual irrigation management
practice used to flush a certain fractinn of water below the root Zone to maintain an acceptable,
constant sall concentration in the root zone. On a longu.term basis, the amonnt of salts removed
by leaching (deep percolation) must be equal fo or greater than the salts imported with irrigation
water or salts will build up and eventually rmpact crop yields.

The water needed to provide the leaching requirement is a beneficial use of irrigation
water. (Irrigation Performance Measures: Efficiency and Unifonnit';y.. Burt, CM., et al. ASCE
Journal of Errigaﬁon and Drainage Engineering. 123(6} Nov/Dec 1997). 'fechnicaliy, we have
formulas that allow us {0 compute the Leaching Requirement {L.R) — which enables us to cbmpute
how much deep percolated irrigation water or rain water is required o achieve the desired salt
concentration in the soil at the point in the field that réceives the least amount of water.

6. Little has changed since 2005 when this testimony was first prepared. The
regulators continne fo long to regniate that which only nature and grayity control. In July 2004,
ITRC staft and [ prepared a report for the San Joaquin Valley Drainage Az_lth'ority that did the

following:

Testimony of SIREC -- Charles Burt ' 4
Southers: Delta Electrical Conductivity end Salinity in the San Joaquin River Basin - i




309

118
111
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$13
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118
120
124
122
123
{24
[25
125
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129

13¢

s Examined the proposed San Joaquin River wafer salinity standards by the Regional
Board for the reach of the San Joaquin River from the Mendota Pool to Vernalis.

* [Examined previous, related studies.
¢ Updated ITTRC information on cropping patterns and the recent flow models for
the San Jeaquin River, and provided a scientific basis for determining reasonable
nuaerical salinity targets that will provide reasonable protection of irri gated
agrieulture use of water from the San Joaquin River, which is the most sensitive
beneficial use of water diverted from the lower San Joaquin River.
1 have summarized the major points from these tasks in the sections below.

7. The Proposed Alternatives

The proposed salinity standards of the Regionzal Board and State Board are relatively
restrictive by comparison to historic conditions, especially in terms of the water quality of water
suppties imported to the watershed from the Bay-Delia.

The SWRCB set a river water quality oblective of 0.7 mmhos/em {ak.a, 0.7 dS/m)
during the summer irrigation season {April 1 through August 31) based on the salt sensitivity and
growing season of beans and an objective of 1,0 mmbhos/cm during the winter irri gation season

{Septernber 1 through March 31} based on the growing season and salt sensitivity of alfalfa

during the scedling stage. (SWRCB Staff Report Periodic Review, September 30, 2004, page

28). The source of these water quality criteria apparently originates in the 1987 Techmical
Cornraittee Report entitled “Regulation of Agricultural Drainage to the San Joaguin River
(SWRCB Order No. WQ 85-1}. Due to the significant role in the 85-1 Technical Committoe
Report and subsequent policy decision making about salinity n the San Joaquin River, I note
several of the key aspects of the critarion.of 0.7 mmbos/cm (415-430 ppm TDS) as described in

the report:

Testimony of SIREC « Charles Burt - 3
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B (1)  Irrigated agriculture is deerned the most salinity-sensitive beneficial use.
132 (2) | A standard based on irrigated agriculture use is lower than the criteria to -
133 protect other beneficial uses, and therefore should protect fish and wildlife.
134 | (3} The 85-1 Technical Committee Report also inciudes a mention of work
135 done by the Regionai Board that had determined that a water quality objective of 1.0
136 mmhos/em
137 during the winter irrigation season for the San Joaquin River in the area immediately
138 downstream of Hill’s Ferry would provide reasonable prctectioﬁ to these crops on the soils in
139 the areas (P. VIII-15). Further there is discusston of the difficulty of achieving this objective in
40 dry .
141 and critical water year types and how this may necessitate blending with better quality water
42 during periods of higher river salinities.

143 {43 Figure 1 (below} identifies the key points along the San Joaguin River

44 that are relevant (o this next point. Quite correctly, as discussed in the 1985 85-1 Technical
t45 - Committee Report {TCR), there are only a few agriculiural diversions between the confluence
16 with Salt Slough and Hills Ferry, mainly for salt-tolerant pasture. The TCR authors state the

147 following:

148
F RSB nain ¥ Sty Kiear

140 N Ean Joaguin YValley

_ Tanbiwane et [yepinage Anthority
¥sp Tret Foetis “‘ .-'i'_‘v" ‘R:‘; ﬁm‘;!ll “ooths

LATR #t Bagy £ Tosguin River
LI Crvies 2 Mercab Hyur
151 :
Orestimba Croek " LSdRal Lupder
LAAD ot B FY N

{52
153
154
155
156
L57
158
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159 “An objective of 3.0 mmhos/cm EC (3.0 dS/m) supports the existing uses

160. in Salt Slough and arcas downstream to Hills Ferry consistent with the
161 historic water quality and present agricultural practices. Therefore, an
162 objective of 3.0 mmhos/om EC is recommended as the water quality
163 objective for this imited area.”™

164

t6s  This citation is offered to illustrate that aitcrna{e water quality objectives for the lower San |
66 Joaguin River have been propose& previously in a rmanner that recognized existing

i67 agricultural practices, specifically the use of higher water salinity threshold standards for
168 irrigation of crops, and which alse recognized the reality that Salt Slough, Mud Slough and
169 the San Joaquin River will inevitably serve as a drainage system antil a man-created systemn
70 for removing salté from the watershed is developed and operated economically.

171 8. Review of Some Technical Points

172 Allow me to _amplify/repw.'aa‘t some of technical details in a more orderly fashion before
173 - continuing: _

174 & It is a physical fact that the salt that is imported into the region must be

175 exported, or else stored in the region.

176 b. The idea of mesting a “leaching requirement (LR)” from an sgronomic

177 standpoint means that irrigation is managcd to contiﬁually remove salt from the soil as quickly
178 asitis apphied. It is aot a concept of “storing™ sait. _

179 c. Storage of salt in the plant root zone will inevitably cause a buildup of salt

180 Jevels that will eventually eliminate agriculture, which in turn can have tremendous negative

181 con.éeqﬁences on air qualily, recreation, and local and state cconomies.

182 d. It is possible to temporarily store salt in the soil for the next 10 vears and see a
183 ‘emporary beneficial impact on river water quality in some reaches of the river.' But the

184  eventual consequeﬁces, which cannot be debated from a scientific standpoint, are:

185 - i. Aéricultmai production would seriously decline or be elimmnated in some
tss  areas as the soil salinity levels increase. _

187 it.  Ultimately, if agricultural is to survive, some of the salt would need 1o be

i88  removed. The removal rate, measured in tons/year of salt, would be approximately the same as

Testimony of SFREC - Charles Burt ' ' . 7
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-] 98
199
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£ he soil was maintained at a lower salinity level . . . meaning thét all of the temporary efforts
were to no fong-term benefit.

e The only Ioﬂg«tenn solutions that we know of for the salinity problem are:

i Import less water, which requires a reduction in cropped acreage.

. Utlization of the San Joaquin River for drainage with reasonable water
guality standards.

iit. Reverse osmosis (with sub_scquent salt disposal/storage questions and avery
high cost). .

¢ Sometimes there is confusion about the basics bf en “EC” measurement and what
it means. “Soii water salinity” is different from “saturated soil past extract (ECe)” is different
from “irrigation water salinity”.

_ .Although the hrigation water salinity impacts the soil salinity (ECe), the ECe is
also impactéd by the leaching fraction (the percentage of deep percolation of both rainfall and
irrigation water). The importance of the relationship between these different “BC” values — as
related to ST River water quality standards - should become apparent in later sections,

a. Maas (1990) defines salt tolerance as “the plant’s capacity to endure the effects of
excess salt in the medium of root growth.” Although 2 plant’s capacity to endure salts is not an
zbsolute vajue, salt tolerance is usually expressed in terms of the yield rs&ucﬁon associated with
specified concentrations (ECe) of saturated soil past extract — a value that is very different from
the irrigation water EQ. The amount of salts in soil water tolerated by a specific crop depends on
the variety, as well as being a function of the inferactions between soil, fertility, climate, irrigation
method, growth stage, and other environmental stresses.

h. The relative salt tolerances for agricultural crops are fairly well understood. -

Research on various different varieties has found differences in sall tolerances; however, the
values for most crops grown in the San Joaquin Valley fall approximately into one of the

categories listed in Table 1 (see nextpage). It is important to note the values listed on the tabie

‘Testimony of SIREC - Charles Burt ‘ g
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215 are soil salinity values, not irrigation water salinity. There is a large range in the salt folerance
216 of agrienltural crops - up to tenfold in some cases. For example, cotion, a {olerant crop, has a
217 salt tolerance nearly eight times as great as beans, a sensitive crop. The precise effect of salinity

218 onvyield depends on the timing of the stress effect and the growth stage.

219 i The crop tolerances for soil salinity at yield potentials of 100% correspond to
220 qualitative groups as défined by Maas (1984). The numerical divisions for relative soil salinity
221 tolerance ratings are summarized in Table 1 inchided for the reader’s convenience.
232 Table 1. Tolerance of various erops to soll salinity, after germination,
223 Portion of Table 3-2 from BRAE 331 text by Dr. Charles Burr, BioResource and Agricultural Bngr. Dept.,
224 Cal Poly, San Lids Obispo, CA. {Adapted from Maas and Hoffman, 1577).
225
Crop Threshold ECe Crop Threshold ECe Crop Threshold ECe
(ECe at initin] vield (ECc at initial vield {ECe at initial yield
decline) dS/m decline) d8/m decline} dSim
Alfalfa 240 Corsn, sweet 1.7 Tam 1.5
Almond B - Cotton 17 Potato 1.7
Aprico 1.6 Cowpea H] Radish 1.2
Avocado 13 Cucanber - 2.5 Rice, paddy 3.0
Barley (gvain) 6 Date 4.0 Ryegrass, 56
) Fescue, tall 5.9 perennial
Bean 1.0 Flex 1.7 Seshania 2.1
Beet, garden 40 Grape . 1.5 Seybean 5.8
Spinach 2.0
Bermudagrass 6.9 Grapefruit - 1.8 Strawbercy 1.
Biackberry 1.5 Harding grass 4.6 Sudangrass . 2.8
Boysenberry 1s Letuce . 1.3 Sugarbeet 7.0
Droadbean 1.6 Lovegrass 2.0 Sugareane 1.7
Broceoli LB Meadow foxtail 1.5 Sweet potato 1.5
Cabbage 18 Onion 1.2 Tomato _ 25
Carrot 1.0 Orange 1.7 Trefoil, Big 2.3
Cloverladino red, Orchardgrass 1.5 Trefoil, birdsfoot
strawberry 1.8 NBFEOW 5.0
Clover, berseem 1.5 Peach 1.7 Whedt 6.0
Corn (forage) [ 3 Peanut . 32 Whesigrass, 35
) ' crested
Corn {grain) L7 Papper SR Wheatgrass, 7.5
: fairway )
Wheatgrass, tall 1.5
226
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227 j. For a given irmigation water salinity, a farmer can manage irrigation for a wide
228 range of soil salinities (which is what the plants respond to — not to the irvigation water salinity,

229 itself). The generally accepted formula that defines this relationship is:

230 IR = ECw

B where LR = Leaching Required = ths fraction of applied water that must deep

23“2 percolate at a pointin the field to maintain the desired ECe

=3 ECe = The satarated soil paste oxtract salinity, d5/m (the average of the
234 whole root zone salinity) o

235 ECw = The average salinity of the irrigation water, d8/m

216 This formula is applied below to show how a very sensitive crop such as beans can be grown

with an irrigation water ECw. of 2 dSim as long as sufficient leacking water is provided.

237

238 Example: The maximum ECe for beans with no vield.deckine = 1.0 d8/m
239 ECw=20d8/m

20 | 2.0 dS/m g

o Therequired LR = 5 (1.0d%/m)- 20dShm

242 For other sensitive crops, such as deciduous trees, the LR is only half as great as for the extreme

243 example of beans. And if the crops are irrigated on a frequent basis, they can wiﬂistand_ highes

24 salinities than the published threshold values.

245 It is noteworthy that beans only represent about 5% of the crops downstream of Vernalis.
246 It is also noteworthy that the needed fraction of deep percolation of irrigation water would be
247 less than 0.67 becanse (1) rainfall contributes some of the water, and (i) one would not expect

248 an ECw of 2.0 dS/m for the complete year.
249
250

251
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259
260

261
262

263

264

263

2064

267

268

. 269

274
275

276

9. Context of "LR'" Eguation
Two very important points must be made to put "LR" even more into context: .
{1} The standard “LR" equation is meant to be applied to the spot in the field that
teceives the least amount of water. This means that if the LR i3 not met or achieved, the vast

majority of the field will still have no yleld decline because of extra deep percolation caused by

non-uniformity of irrigation water application.

(2} There are a pumber of formulas available to predict the relationship between
LR, water ECiw, and soil saturated past ECe. The "Agricultural Salinity Assessment and
Manggemeni“ book {ASCE EP No. 71, K. Tanji (ed), 1990) is probably the most common

reference for salinity. The figure below illustrates the recommended relationship.

L1

ECe (dSfm} Crop Threshold
& =~ N W A O N @

o
Mo
+o
()]

ECiw (dS/m)

teaching' Requirement (Lr) as a Function of the Salinity of the Applied Water and Salt-
Toleranice Threshold Value (after Hoffinan (1983); Tanji (ed), 1990.)

The figure above shows that with an ECiw of 2.0 dS/m, the required LR would be
about 0.28 to achieve an aVé:ragc root zone ECe of I d8/m. This is much less than the 0.67

value computed earlier — and upon whi.z:h this testimony is based. The analysis for this
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298

209

300

301

307

303

testimony estimated no problem with higher ECiw, and the Hoffman relationship only

strengthens that argument.

10. Deverel and Schmidt Drainage Study

I have reviewed related work done by Steve Deverel and Kenneth D. Schmidt. Dr.
Deverel has developed a giound water fiow model for Firebaugh Canal Water District and
surrounding Water Districts and locked at the flux, or flow, acrose the conumon boundary
between Firehaugh énd upslope water districts-in the San Luis Unit of the CYP. Dr. Schmidy, in
1987, conducted pump tests right at the boundary of Firebaugh Canal Water District with
upslope water districts to calculate the movement of water in the subsurface across the common
boundary. In Dr, Deverel’s work, he came up with a number of around 235 acr_eufcct DET year
per mile of boundary, The movement of poor guality drainage water into Firebaugh is caused by
the failure of the government to provide drainage service to tﬁe_lands in the San Luis Unit.

a. ‘The TDS of'this water moving across the boundary is about 5142 EC.

B. T also reviewed Dr. Deverel’s work where he determined a quantity of load of the
poor guahty water that moves outside of Firebaugh originates from areas other than the
Firebaugh Canal Water District, Dr. Devére} calculated that load to be 56%. In other m;ords,
50% of the poor quality water discharged from Firebangh, which ultimately ends up in the San
Joaquin River is atiributable to activities other than Fireﬁaugh’s farming actions.

11. The Firebaugh study points to the regional nature of the problem and is 2 reason that
this Board should be establishing standards as part of its Periodic Review {o manage the San
Joaquin River to allow for the drainage of saits from agricultural lands, given the fact that the
government is ot acting to construct a drain or otherwise provide drainage service to the region.

12. The reasorableness of achieving water quality conditions is one of the factors that the
Regional Board and this Board must consider when setting salinity objectives. (Water Code
§13241). The Regional Board has apparently recognized that significant reductions in salt
discharges will be needed to meet the objectives that they have proposed. A major point I will

now make is that the rednced surface discharges may not result in reasonable impacts, Put
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330

another way, the impacts of retaining salt or productive farm land because of an ill-conceived

regulatory goal can be detrimental,

13. Examination of River Sections Between the Mendota Poal and Vernalis

The 130 mile reach of the lower San Joaquin River from the Mendota Pool to the

airport way bridge at Verralis was divided inte 10 sections for analysis, corresponding io the

primary tributary inflow points or major hydraulic feature. The Regional Board can set, with
justification, water quality objectives that vary by river section and by the time of year. Arnd the
State-Boa:fd’s Periodic Review of Delta Bstnary standards must in its standard setting for that
area recognize that salinity standards can preserve beneficial uses without attémpting to ideaklize
San Joaquin River water quality to a near natural state. The San Joaquin River has undergone
extensive hydromodification. Realistically, this is a man-altered sj*stem, gven though the body
of water 15 calied 2 “river” as contrasted with 2 “drainage canal” l '

Based on historical data sets of water quality indicating significant differences in
salinity concentrations by river sectioris and the fact that different water agencies and private
water users divert and/or drain to different river sections, it is reascnable to divide the distance
between the Mendota Pooj and Vernalis for the purpose of varying the salinity objectives.

The river Salinity Standards must recognize that if poor quality water is “stored” in

the soil profile upstream the stored saits may come-domm the river at times when beneficial uses

- will be more severely impacted. As poor quality water stored within the soil profile and tile

sumps operated by individual growers or water agencies are shut off to meet the TMDLs, it
increases the lateral subsurface flows of salty water to the surrounding grounds and actually
tends to increase discharge from some of the other surrounding tile sumps and from aceretions
which reach the San Joaquin River in -an unconitollable fashion. In other words, (0 a degres,
TMDLs o an artificial and inflexible Vernalis Standard will cause a shatdown of tile sumps in a
drainage area and this will result in an even larger problem for the landowners and users of
water from the San Joaquin. The problem exists due to the failure of the government to provide

drainage service to the region.
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a. ] directed an analysis to determine what the salinity concentrations weuld be in the
lower San Joaquin River with no salt loading frony agricultural discharges through surface
drainage or surface canal spills. In other words, one way of assessing the reasonableness of the

proposed salinity objectives is to first quantify the salinity concentrations that would have

“oceurred in the river using historical dz{ta, assuming that water users on both the ezst and west

sides of the river did not dispose of drain water ér canal spill in the river or in the major
tributaries and instead ground water aceretion flows were the means of salts entering the river.

b. The results of my analysis indicate that under the proposed actions, the estimated
EC (water salinity} in the River from Bear Creek (north of Mud and Sait Sloughs joining the
River) to Del Puerto Creek (9 ﬁil% above the Tuolumne confluence with the San Joaguin
River), a total reach of 43 miles, during August 2002 would have been over 100% higher than
the most lenient propossd objectives proposed by the Regional Board. The value used in the
numerical analysis for the ground water aceretion rate had a significant influence on the
predicted EC énd flow rate at Vernalis under a no agricultural discharge condition indicating
higher EC at Vernalis. This itmited analysis of E;istoricai condiﬁons indicates that the removal
of all surface discharge, by itself, cannot be reasénably expected to bring the river into
compliance with the proposed salinity objectives. In a simple logical extension, Vernalis
standards that drive agricultural users to eliminate surface water drainage flows or canal spillage
can require more, not less, New Melones flows.

The bottom line is that it seems unreasonable to put a regulation into place if the
unintended impact will be an increase in EC at Vernalis caused by uncoentrolled salt-faden
ground water accretion flows info the river.

¢, Using this anaiysié, it is seen that the unfortunate impact of a well-intentioned EC

standard applied to regulate discharges fs that the mean EC in the reach of the river between

Bear Creek and Del Puerto Creek was actually slevated over historical conditions when
agricultural surface discharges were remeved. In particular, in the section of river between Salt

Slough and Mud Slough, the estimated EC in August 2002 was 80% higher than with surface
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discharges and the flow rates decreased by over 60%. The analysis for salinity concentrations
occurring during March 2002 with no surface discharge (drain water disposal and canal spills)
follows & similar pattern, with the exception that the mean EC downstream of the Merced River
was about half as high due to the assimilative capacity of the natural flows of that tributary.

| d. 1 also directed an analysis {o estimate the additional instream ﬂow*r; that would have
been required under histoﬁcai conditions in order to meet the salinitj objectives proposed by the
Regional Board, The Regional Board’s proposed alternative salinity objectives range from 700
to 1000 microseimens per centimeter {(usfom) (0.7 — 1.0 dS/m}. As discussed immediately
above, there would need to be some additional instrearn flows provided to the river in order to
provide enough assimilative capacity depending on flow coﬁdiﬁons‘ I-do not understand the
rationale behind a regulation prohibiting surface drainage into the river, which then requires the
addition of m’tifiéiai surface flows to meet ;he water quality standards that the first steps were
intended to meet. |

I performed an analysis to detérmine reasonable salinity objectives for different

sections of the lower San Joaquin River from the Mendota Pool to Vernalis using our most
current knowledge of crop needs. »

e, A wide variety of agricultural crops are grown in the lower San Joaquin River
watershed. The anaiyéis computed the trrigated acreage of the agricultural fields in each of the
delineated river sections from Mendota Poel to Vernalis using GIS mapping with field boundary
layers obtained from the Department .of Water Resources. In addition, comprehensive field
work done by the Regional Board was used to estimate private acreage that is presently being
irrigated with San Joaquin River water.

f.  Salts are imported from the Delta and dishursed thrcﬁgh applied irrigation water,

g. The salt tolerance of various crops in various sections of the river was computed,
along with the gross water requirements by month (2002) that included leaching requirements.

k. The resulis indicate that a soil salinity objective of 2,000 us/cm (2 d48/m) for the
San Joaquin River from the Merced River to Vemalis would provide reasonable protection of

the agricultural supply beneficial uses in that region - especially becaunse some of the river
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386 strefches have no agricuitoral diversions. For exampie, because of the lack of agricultural

387  diversions between Sack Dam and the Merced River, higher salinities are acceptable.in this

388 reach,

389 i. Figure 2 illustrates a worst-case August 2002 scenario for additional diversions

39¢  required to avoid crop loss, as compared to availahle ri*;ref flows. A key point to be made is that
391 the coneept of “leaching requirement” states that the required leaching does not need to be done

392 every month, but instead can be done once/year for most erops.

393

Estimated Additronal Dlversions required ABGVE Historreal Diversions for Leaching for pa yiokd reduction
Werst-Caep Scanario (August 2002)

; R Additlanal Dilverslans for Leaching with ECiw = 2,500 ;;Srcmm - /
TOG e P Aciditional Biversions fot Leaching with ECiw = 2,006 Siom -
3 Additionad Diversions for Laaching with EGIw < 1,500 pSiem /
SO0 v £ Addifioeal Diversians for Leaching with EGhw = 1,000 Shem ;
e Histiical River Flow Rate [August 2002} / .
so e mreemaspmp e e e A

400 /

.l /

2« SackDam o 3- Bear Cregk 4~ Sult Slough & Mud Slough 6 Morced Rlver  7-Oreslimts 8- Dat Pusric 5-Tuslumne  16- Starislaus

Flow Rafs, CES

Begr Crask {Easterde 12 Mg Slough o Marced River 1o Orestimba Craex to Del Cieak lo River to Rivertg
{Essiside  Bypass)lc Salf Creek. Puarte Croek,  Tutdumne River Standsiaos River  varmake
" Bypass} Slough '

304  Figure 2. Additiopal diversions needed to avoid yield decline, in varions reaches of the
355 San Joagquin River.
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414

j'. The crop acreages for each river section according to salt tolerance ratings
are smnmar.ized herein for the reader’s convenience. The | analysis indicates that sensitive crops
represent about 1/3 of the crop acreage downstream of Sack Dam, while the majority of acreage
can be classified moderately sensitive. |

Table 2. Acres of crops of different qualitative salt tolerance ratihgs
by river section in the Lower San Jaaquin River

_ Salt Teolerance Rating'
Sect Moderately | Moderatel
Tregeription i Sensitive | Sensitive ! v Tolerant | Tolerant
1 Mendoia Pool io Sack Dam - 281 20,694 2,083 20,708
2 | Sack Dam to Bear Creek 0 4261 217 2,694
3| Bear Creek to Salt Slough 76 804 20 170
4 Salt Siough to Mud Slough 76 - 804 ; 37 176
5 | Mud Slough to Merced River 0 0 0 0
6 Mearced River to Orestimba Creek 153 1,608 . 41 341
7 | Orestimba Creek to Del Puerto Creek 5,908 12,166 1,250 1,674
8 | Del Puerto Creek to Tuohmme River | 11,223 | 8,625 1,194 | 1,160
9 | Tuolupme River to Stanislaus River 1,926 1,976 643 1,098
10 | Stanislaus River to Vernalis 131 208 45 70
Total | 19,776 51,147 5,534 27,486
(%) | (19%) (49%) (5%) (26%)
Sub-faml downsiveam of .S‘aci; Dazm 19,494 | 30,453 3,451 6,778
(5%) | (32%) (51%%) (6%) {11%)

! Based on the agricultural crop types as listed in Table 5 of Ayers and Westcot (1989}

CONCLUSIONS

- Based upon the foregoing it is my opinion that:

1. It isunreasonable from a scientific standpoint to instal] a drainage water quality standard

that requires the drainage water to be as good as, or better than, the incoming irrigation water

quality.
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2, 1t is unreasonable from a scientific standpoint to expect to have sustainable 1mgaéed
agriculture by storing more salt in the sc-ﬂ every year,

3. Discontinuing the disposal of west side drain water to the San Joaquin River, by itself,
will not be sufficient {o meet the least restrictive of the chiénai Board’s salinity objectives in
the reach of river from Salt Slough fo the confluence with the.Tuoiu.mne River. |

4, Meeting the least restrictive salinity objective proposed by the Regional Board would
necessitate an additional instream flow of over 100% above historical conditions in the critical
tiver section downstream of Mud Slough. This is equivalent to an additional flow rate of about
125 cfs during the middle of the irrigation season in August. ‘

5. A maximum water salinity objective of 2000 us/cm for the Sen Toaquin River from the
Merced River to Vernalis would provide reasonable protection of the agrmultm al supply
beneficial use, based on historical conditions.

6. Upstream of the Merced River, it can be argued that 3 water salinity objective as high
as 2500 ps/cm is reasonable within the historical cropping patterns,

7. The Regional Board has defined a formal procedure (Resolution 88-63: Souréesof
Drinking Water Policy) to de-designate beneficial uses, such as municipal and domestic supply.
’i‘here is justification to explicitly de-designate municipal and domestic water use as 2 potential.
bencficial use on the lower San Joaquin River because there are no urban or municipal users
between Mendota Dam and Vernalis, M&I beneficial uses require belter water quality than
agricultural uses, and the R_egianai Board has made allowance to de-designate categories of
beneficial use.

87 In categories 4 and 5, there are reference to titles of “souree control options”, “climaté
change” and “salinity objectives”. These ﬁc«rds suggest a broad concluding theme in this
testimony, Salinity is peculiarty a subject which lends itself to concentration upon short-term
measurements rather than long-term planning. As an example, we are in the middle of a |
drought with extraordinary limits being placed upon exports',.of surface water from the
Sacramento-San Joaquin Delta. This means less salt will be imported. Yet greater mﬁounts of
high-salinity groundwater are being pumped in the areas of the San J oaquin Valley drainiﬁg into
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the San Joaquin River because of the drought conditions, adding additional salt to local
irrigation sources but reducing groundwater accretion flows of saline water to the San J caquin
River. The water shortage condmons curtail surface drainage and refurn flows to thc River. Ail
of these conditions conibine to result in a short-term reduction of salinity reaching the San
Joaquin River.

To a regulator looking solely at salinity concentrations in the San Joaquin River, the
changes appear to be a regulatory success. In the long-term, however, salt is retained in the soil
pr.oﬁie, groundwater akmost always of greater salinity is applied to the soil, and Jess leaching
fraction water is available. The agricultural soils are advanced toward an inevitable
unproductive status because drainage of the salts cannot oconr. Those stored salts will
eventually need to be removed in whiciz' case they will migrate toward énd reach the San
Joaquin River. They are being stored unsustainably until that time.

ITRC conducted a significant sfﬁdy related to long-term accurnulation of salinity in soils
of the San Joaguin Valley under drip irrigation {Burt, C.M. and B.. isbell. 2005. Leaching of
Accumulated Soil Salinity Under Drip Irrigation. Trans of ASABE 48(6): 2115-2121). Thé
results were ratber alarming, since they showed that the poor salt leaching around emitters on
trees and vines has resulted in large porﬁons of fields being rendered unproductive. Although

this accumulated soil salinity does not damage the prcsen‘s ¢rop, it must be removed when the

orchard is replanted. Many of these orchards are now reaching their replacement life. [TRC's

research also determined the best way to remove this accumulated salt, which of course wiil
result in that salt being washed downward (leached) into the g:romidWaier, in many cases
eventually into the San Joaquin River as eccretions. The point is that the shori-term visual gains

of today do not reflect the 1csng—ter1§3 sustainability challenges,

Testimony of STREC -~ Charles Burt ' - 19
Southern Drelta Blectrical Conductivity and Selinity in the San Joaquin River Rasin




456

467

468

469

470
471
472
473
474
475
476
a7
478
479

480

481,

482

483

484

485
486

The expanded point is that regulations need to be aimed at maintaining a salt balance
over the long-term if we wish to establish policy on a long-term rather than short-tenm basis.
Untll a drainage system or physical system for- removing salfs exists through a ph.j’sical conduit
or through reverse osmosis and physical transpdrt of the salt occurs, we must remove the salts
imported and generated by irrigation through the San Joaquin River if we are to have imigated
agriculture. 'We could think long-term by reducing salinity in the water delivered from the

Deitz Mendota Canal and State Aqueduct through improved cross-Delta facilities, increasing

- the quantities of water available through such facilities, and thus reducing the amounts of saline

groundwater applied and improving the availability of water for icaching fraction use.

The quoted phrases “climate change”, “source control options” and “salinity objectives”
sugpest loﬁg—term plamming and thinking, yet our reguiatory.approach is often the o_pposits in
desiring to see some immediate improvenient in “scores” or “pushing water users for innovative
solutions” fc reduce salinity discharges and driving them to attempt to store salt in soils or
groundwater . . . which are short-term measures destined to inevitably fail.

If called to testify in this matter, I could and would testify to each of the above matters,
except as to those mafters stated upon information and belief, and as to those matters ] believe

them ta be true and correct

" Executed this é" day of April, 2009 at San Luis Oh;spo California.
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