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Re:  Crop Salt Tolerance Study Report Comments
Drear SivMadam:

The following are the comments of the South Delta Water Agency o Dr. Glenn
Hoffiman’s draft report of July 14, 2009 entitled Saft Tolerance of Crops in the Sacramento-San
Joaquin Delta. This Report was prepared at the request of the State Water Resources Control
Board as part of its review of certain water quality objectives, inchuding the objectives to protect
agriculiural beneficial uses in the southern Delta.

Generally, the draft Report is a very good start to the process as it includes a
comprehensive review of the current state of knowledge and s good evaluation of the various
models being, or proposed for use. However, the drafi Report is too narrowly focused and needs
further work before it ¢an be used a basis for reviewing or supporting changes to the current
water quality objectives. These comments will in¢lude a discussion of the issues ard facts which
we believe are nat adequately covered in the draft Report, and then specific comments to various

sections in it.
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Discitssion of Inadeguately Covered Issues and Conditions

The draft Report narrowly focuses on the salt iolerance of beans as the mechanism by
swhich all southern Delta agriculture will be protected. Such a focus is not warranted due to the
specifics of the southern Delta. The beginning point for any evaluation is to determine what is
the end goal. Although the drafl Report states that if seeks to review the data on impacts to crop
productivity from the use of saline water, sectien 1.3 ends by noting it will “rcc:ﬁmmend a
salinity guideline that could provide full protection of the most salt sensitive crop.” The laiter
does not necessarily equate 1o the former if other factors affect crop salt tolerance or if the
profection of the “most salt senmtwe crop differs significantly from th:: protections of other
crops under varying conditions.

The salinity standard shouid protect all important South Delta crops, including different

. vartétles of beans, alfalfa first year asparagus, and iree crops. Each of these has a differewt

fpl_antmg season, different growing season, different root depih, different consumptive water

"' ‘needs and salt tolerance. Additionally, each crop has a different commercially practical

ettt o, A

percolative capability to convey applied water through the root zome to achieve adegnate -
léaching fractions. They also have different surface soil temperature needed for germination,
and afdlfferen’t range of plant sensitivity to salinity of soil moisture at different stages of growth,
etc. The applied watér qifntity and salinity and Liming for each crop must, thetefore, first be
determined. Only then can it be determined whether the same salinity standard can protect fuil
vield of more than one crop at all times of the year. Experience shows that the needs of different
crops will dictate the appropriate salinity standard at different times of the year. One cannot just
consider beans which grow from May to September with a shallow root zone, without regard to
other crops that have deep root zones and different rates of percolation, and must be irrigated at
other times of the vear.

Through no fault of Dr. Hoffman, the process ihat led to the draft Report seems to have
been designed to determine the bighest in-channel water salinity that would not destroy South
Delia agriculture. The draft Report seerns to assume that farmers can operate in accordance with
an academic determination of what is feasible in field operation. It assumes that farmers need no
margin in the salinity standard to allow for uncertainty in the report’s analyses. or for problems
which are largely ignoted in the draft Report. These problems include;

1) The achievable leach (raction through and out of the root zone in alfal fa and free
crops depends on the percolative capaciiy throughout the deep root zone, and on the soaking time
which is both available and non-damaging to the crop.

Py The existence of stagnant channel reaches whenever the flow into South Delta
channels is less than consumptive use of water in the South Delia. No standard can be met in
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stagnant reaches, and current monitoring pui'nts are not 1ocated to detect stagnant channel
reaches.

3) The lack of adequate allowance for the fact that seedlings and young crop plants
are more salt sensitive than established plants, and that it is typically very difficult fo maintain
soil moisture of low salinity the seedling root zone.

4y Allowance for the assumption that farmers should accept a reduced percentage of
seedling emergence caused by soil moisture salinity. The report makes no analysis of possible
abnormal distribution and/or reduced vigor of seedlings that then do emerge. There should be
some allowance for the uncertainty this imposes on ultimate crop yield. The issue of the salt
effects on emergence and seedling stage should be considered on the ultimate yield reduetion,
gince that is a reality in the ficld. ' : '

Alfalfa not only has a large acreage, but is very important to supply San Joaquin County's
many dairies. An examination of the specifics for alfalfa is instructive. Included herewith are
three documents supporting the following discussion. They are entitled (I) Typical Harvest and
Irrigation Schedule for Alfalfa During June, July and August, by Alex Hildebrand (ii) Impact of
San Joaquin River Quality on Crop Yields in the South Delta, by Dr. Gerald Orlab, and (iii)
Outline of Testimony of Alexander Hildebrand on South Delta Agriculture also by Mr.
Hildebrand. '

The Orlob paper includes a review of the data which shows (hat seils in the southern
Delta have a wide range of permeability from rapid (>6 inches per hour} to slow {<0.2 inches per
hour). The data shows that approximately 40% of the lands in the area are classified as “slow”
permeability. This means that when water is applied, it soaks inlo and throngh the soil at a very
slow rate; <0.2 inches per hour. Such extremely slow rates hamper the ability to achieve the
leaching fractions discussed and assumed in the draft Report.

As set forth in the Scheduie and in Mr. Hildebrand’s draft testimony, the agricultural
practices for alfalfa, when combined with the significant variations in soil permeability (both in
the area and within individua! fields) result in there sometimes being only eneugh “soaking” time
during irrigation to satisfy the consumptive needs of the crop, with no effective leach occurtng.
Additional irrigation to achieve leaching is not commonly possible in these fight soils as the
prolonged presence of the water can and does result in serious damage to the plant roots {such as
anoxia and Phytopthera root rot). Hence, the loca} conditions simply preclude the ability 10 move
enough water through the soils to leach the salts in the soils. To ofTsel this, the salinity of the
applied water must therefore be lowered so that the salinity of the soil moisture in the root zone
does not rise above the threshold for full crop yiekd.
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The draft Report assumes that & certain quatity of water will move through the soil, and
that there is sufficient time for ii te do so0. Since these assumptions are incorrect, the conclusions
regarding what water quality is protective of agricultural uses is also incorrect.

A review of Dr. Orlob’s paper and Mr. Hildebrand’s writings shows that the leaching
fraction in this instance is somewhere from 4-10%6; well below the 20-25% assumed in the draft
Report. In fact, Mr. Hildebrand’s own experience using tensiometers on his fi¢lds indicates thai
sometimes no leach fraction is attained at all during summer months. We believe that all of this
information has been previously provided to the SWRCB staff and/or Dy, Hoffman. 1f additional
copies are needed, they can be easily provided.

A second issue compiicating the ability to leach salts is the local ground water problem
where the groundwater rises into the root zone. Although the draft repori discusses gronnd water
levels, the discussion does not appear to be completely accurate. The draft Report notes (on
pages 46-47) that ground water levels are in most places 3-4 Jeet or more below the surface. The
draft Report incorrectly discusses how crops may be able io use this shallow ground water, and
also incorrectly discusses how the most salt-sensitive crops are shallow rooted, and thus not
generally affected by the ground water. These are major errors.

In fact, ground water levels vary greatly depending on distance to the neighboring
charmels, and the relationship to sea level and tidal flows. In portions of the south Delta
{northern and northwestemn) the land is at and below sea level. Hence, without any ongoing
drainage system at work, the ground water will rise to at or above the Jand surface. In addition,
the shallow ground water is also of poor quality, being very saline; many times the curcent
standaids. Finally, thers ig a direct hydrologic connection between the waters in the neighboring
channels and the ground water. This means that as the tides ebb and flow, the ground water rises

and falls,

The result of these conditions is that salts which need to be leached from the root zone are
canstantly pushed up and down, in and immediately below the root zone. Here the salis collect
and are repeatedly reintroduced into the very zone which needs to be flushed. Although there do
not appear to be any published papers on this situation, discussions with area farmers are
illustrative and uncontradicted. As the tide comes in, the shallow, poor ground water rises into
the zonc which needs to be leached of salts. The farmers regularly deal with salts being pushed
up into or through the root zone where they are either flushed oul with winier irrigation {(when
and if possible), or pushex away from the shallow roots of row crops through specific changes in
irrigation practices. This situation certainly needs further study, but it is clear that “normal”
irrigation practices will not result in the leaching of the salts. This problem is prevalent on Union
Island, Fabian Tract, and Roberts Island. SDWA can coordinate meetings with Dr. Hoffman and
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farmers with expetience in these matters. We have already provided a written discussion of this
authored by Mr. Hildebrand. . :

Important to this process is an acknowledgment of the historic water quality of the San
Joaquin River. Per thel980 Report of the Effects of the CVP on the Delte, pre-export project
water quality in the San Joaquin River (before it entered the Delta) was always substantially
petter than the current standard. We are including the appropriate excerpts from that repoit. This
information addresses the potential argament that area farming simply cannot be reasonably
protected due to local circumstances. To the contrary, farming flourish for 100 years before the
operation of the CVP, and now the SWP, severely impacted River water quality.

The issue of the standard applying throughout the channels, and not just at the current
measuring locations is stipulated by the SWRCB and highlighted from the testimony of Chip
- Salmon (attached hereto), a local farmer.! A portion of the fields he manages/farms are irrigated
with water from the east end of Grant Line Canal, which is a dead end channel, This channel
does not have any net flow, but rather is filled (and to some degree) flushed through tidal action.
Even with subsurface tile drainage and up to date practices, Mr. Salmon has and contmues to
suffer from crop damage to his grapes, walnuts, and of course beans. These permanent and deep
rooted crops use significantly more water over a longer growing season than the bean season on
which the draft Report focused, and thus indicate that an examination of other times of the year,
and other achievable leaching fractions is required.

Mr. Salmon’s testimony shows that very significant salt damage results from use of water
with a quality in the range of the 700's to $00's EC. Grapes, and especially walnuts are deep -
rooted, permanent crops. It is clear that adequate leaching of salts from the root zonc is not
regularly possible using water quality above the current standard. At the very least, additional
study is needed 1o determine the specifics of why these crops are not protected by applied water
salinities of 700-900 EC. SDWA can coordinate a meeting with Dr. Hofliman and Mr. Salmon.

With regard to the needs of seedlings, the drafi Report discusses and appears to adopt an
acceptable percentage of seedling loss (10%; see section 3.2.2). It is not clear why sucha
 significant loss would be the threshold, and further explanation is necessary. The draft Report
does net examine effects on ultimate crop vields, which would seem to be a more eppropniate
yardstick. The draft Report indicates that many local crops at emergence and early growth stages
need salinities below the current standard and recommends further study. However, the data

1 Artached hereto is additional testimony including Alex Hildebrand's in a recent CDO
hearing. We are also including the transeripts of the direct and cross-examination of Mr. Salmon

and Mr. Ilildebrand.
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clearly indicates that the current standard is insufficient. This conclusion is not adequately high
Tighied. .

Comments to Specific Sections of the draft Report,

1.3 Should add “adequate achievable leaching fraction™ s an objective.

2. 2 2 SAR of 2.4 bui the Na fo Ca is in excess of 3:1 indicaiing an infiltration problem in FAO
29 Rev 1. Page 60. 32/0.94=3.4

2.3.1 The values listed in Table 2.1 are for surface soils, not the limiting layer in the root zone.
Should not the lowest permeability in the profile be used, especially for deep-rooted crops
like alfalfa or trees?

3.1.2 Beans should not be the only crop taken int¢ consuderduun when seiting a standard which
seeks to protect agriculture in general.

3.5  With regard to cffective rainfal, the soil 15 not always devoid of vegetation during the
winter or off season. Weeds increase the water 1oss to the atmosphere. Aifalfa and cover
crops in orchards certainly have an ET during winter.

3.5.2  Table 3.6 deals with average rainfall. We suggesi a comparison of the available data for
Stockton, Modesto and Tracy for events, weekly and monthly totals be compared io the
Table. The draft Report later mentions data from “Tracy-Carbona” area. Why is this data
not used here or at least compared to the Table?

3.3.1 The report assumes that excess waler is applied in sotne areas and provides runoff and
deep percolation, This is not always the case; sometimes portions of the field are under
irigated. Most fields ave disced after harvest and have no surface runoff. :

3.8.2 The drafi Report should betier describe how it is believed that irrigation efficiencies can
~ impact development ot standards, Does this variable require more study?

3.10.2 Were some of these experiments conducted in climate controlled greenhouses? If so,
kow does this affact use of the data?

3.12.2 The ground water wells cited do not include areas with the shatlowest ground water, and
many are in areas which do not use channel water. [DMC water from exports is mostly
composed of the fresher cross-Delta flows from the Sacramento River, with only 3
poriion being from the San Joaquin River after it passes through the southcra Delta.
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3.13.1

Hence DMC quality is virtually always of better quality than that in the southern Delta.
channels.] As stated above, many ground water areas are subject to regular and
significant fluctuations due to the tidal effects. These effects in some areas hold the salts
in the soils and frustrate leaching and flushing. CDWA previously provided aDWR
study indicating that the area acts as a salt reservoir during the growing season. These
saltg are trapped between and in the root zone and the shallow ground water.

If a study with ? wells was deemed insufiicient to draw generahzannns why was the 10
well study more reliable?

The draft Repart discusses salts dissolved from the soils and added in fertilizers. Are not
most “original” or natural salts in the soils long ago removed from 100+ years of
irrigation? Are there any studies which indicate or quantify the amouats of salis added by
fertilizers as compared to the salt load introduced by export operations?

3.13.2 Given the lack of confidence in the Chileott, Montaya, and Meyer data, can South Delta

leaching fractions be estimated with any degree of confidence? The Chifcotr data (Table
3.18) appears to come mostly from wells in areas which receive DMC water, and which
are not dependent on in-channel quality. In addition, they are mostly in the area with the
lowest ground water, and thus not subject to the problem of tidal influenced ground water
{luctuations. Hence, this data cannol be used to calculate leaching fractions for the
pertinent areas of the southern Delta.

It is doubtful that the Monfoya report of 2007 can be used for any purposes associated
with Dr. Hoffman's review. The report is an attempt to identify the “sources” of salts in
the southern Delta channels, but makes no mention or analysis of the salt 1oads or
concentrations entering the system from the San Joaqun River. [t attempts to identify
agricultural discharges as “sources”™ of salt load and concentration, when in fact virtually
ali of the salt originated from the activities of the CVP in upstream areas.

More imporiantly, the report is a synthesis of old information and is not current or
reliable. Ii estimates agricultural drainage from the area based on 50 vear old data, not
using current DWR modeling of the amounts. Even that old data is based on limited
power data and cannot be seriously considered accurate for any purposes. With regard to
the salinity data, the repott relies exclusively on a Central Valley Regional Water Quality
Control Board siudy during 1986-87. Most of the data is from an 18 month period, with
minimums, maximums and median numbers given for EC. There is no explanation of
associated irrigation, dramage, rainfall or other conditions which would indicaie whether
the numbers given are typical or representative of general conditions in the area. Withowt
confirming, it appears that the period of data covers the time frame between a wet year
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and the beginning of the 6 year drought. Importani for our purposes, the draft Report of
Dr. Hoffman uses these numbers to calculate an average drainage EC, and from that,
average leach fractions. This data cannot be used for such purposes as it does not show
the quality of water which has leached a field. In addiiion, drainage water quality is
extremely dependent on location, source of applied water, and ground water depth. Some
of the areas/drains cited would include none of the water which percolaies down to the
ground water. This of course would mean the drainage water is mostly excess applied
water, aud again would not allow one to calculate a leaching fraction. Without specific

" diversion/drainage/ground water data, leaching information simply cannot be calculated.

The draft Report mentions leaching fractions from 0,05 to .10, to 0.15 or greater.
However, the Report then uses the higher end of the ranges in later ealculations of needed
water quality.

Modeling

The modeling analysis suggests that farther workshops are pecessary before considering
the use of the dynamic models over the static ones. It is imporiant to note that input for any of
these models is the key. For example, the ferey model predicted that the standards could be
raised to 1000 EC. However, that prediction was based on achieving a leach fraction well above
those referenced immediately above, or suggested by the discussions above.

We hope this information and our offer to coordinate further meeting between Dr.
Hoffiman and locat farmers will result in 2 more comprehiensive evaluation of what is needed to
protect southern Delta agriculture. The draft Report, and nltimately any decision regarding the -
SWRCB’s review of standards must recognize that the existing conditions in the area simply do
not aliow adequate leaching of soils containing the introduced salts when the applied water has
an EC above the current standard of 700 EC. Please feel free fo mntact us regarding ihe

-scheduling of additional meetings.

© Very truly yours,

HMERRICK
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TYPICAL HARVEST AND IRRIGATION SCHEDULE FOR

ALFALFA DURING JUNE, JULY, AND AUGUST

The day afier a cutting is baled and hauled off the field, it is irrigated. The so;aking time
on ¢ach portion of the field is about six hours. {The roots are damaged by loss of aeration
if soaking time iz extended.) '

About ten days after the start of the first irrigation, the field is dry enough to irrigate
again.

About 12 days after the second irrigation is completed, the field is dry enough to mow,
Mowing, curing, raking, baling, and hauling takes about seven days.

In about 29 days, the harvest cycle is complete.

This schedule allows no extra time for days when there is inadequate dew for
baling, or for delays.in scheduling labor and irrigation pumps that are also needed for
other crops. ‘ '

Each summer harvesi cycle yields about 1 1/3 tons of hay.

In order to produce 1 1/3 tons of hay in 29 days, the alfalfa must consume about

7.2 inches of water over the crop area plus another 15 percent for leaching salt and a little |

more for surface evaporation. This water must percolate into the root zone in about 12
hours of soaking time, or about 2/3 inches per hour.

Testimony in 1991 showed that bout 40 percent of South Delta soils have
permeabilitics that will percolate from less than 0.06 inches per hour to 0.2 inches per
hour in the absence of near surface soil compastion by harvest procedures. [n a new
planting of alfalfa, & permeability of 2/3 inches per hour is therefore needed.

EDW & \Memos.\Typice! Harvest Alfslfa
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IMPACT OF SAM JOAQUIN RIVER QUALITY
OM CROP YIELDS IN THE SOQUTH DELTA

G. T. Orieb

INTRODUCT FOR

The agricultyral pruductivity'ef lands within the South Pelia Mater
Agency is dependent upon both the quantity of water that enters the Delta
at Vernalis and 1ts quality. [t is also determined in part by the nature
of seils, i.e. their permeabilities and leaching regqul rements Lo avoid
excessive accumelation of salfpity during the growing season, in general,
fine textured soils such as those that comprise the major part of South
Delta laads have lower permeabilities, and thus require higher quality of
applied water to assure oprimal crop growth without loss of yiels.

To demonstrate the nature and dependence of agricultural prodoctivity

in the South Detta on San Joaguin River quality, it is necessary to consider
the following factors: '

. .E L]

Soil characteristics, i.e. permeabilities and field leaching
fractions, and variability of these cver the Tands of the
South Delta,

crop yields in relation to water quality, sell characteris-
tics, and crop type,

fluality of water available in South Delta channels during
the growing season, amd

Cropping pattern and crop value for the South Delta.

Attachment "J"




Cambining these factors in a quantitative framewdrk resuylts in
estimates of the sensitivity of the South DeTta area to water quality at
Yernalis.

SOIL CHARACTERISTICS

Soils of the South Delta, identified in the mest recent soil survey
of the area, have been organized into five qroups ateurding to field
permeabilities. These are depicted on the generai soil map for the South
Belta area (SONA Exnibit 166}, and for a smaller representative area in
the vicinity of 0)d River between the San Josquis River and Saimon Siough
{SDWA Exhibit 107). Characteristics of these soil groups, which are con-
sidered indicative of between-fisid variability in the South Delta, are
given in Table 1. '

Table 1. Seil Groups in the South Oelta

r—— e

Group Mzp Color fercant ' Permeability descriptidn
Code of &rea in/hr

A  brown ' 40 slow <0.2

B blue .34 mod. slow 0.2 - 6.6

C yeliow 17 - moderate 0.6 - 2

D green & mod, rapid 2 - &

E red 3 rapid > &

teaching characteristics of South Delta soils were derived from the
1976 South Delta Salinity Status Study (SOWR Exhibit 104), using observed
Eces and applied water Ecus for 5) sites at 10 different Tocations. Leach-
ing fractions (LF) were calculated for both spring and fall EC, profiles at
all sites (102 determinations) according to the relation




tL,

LF = s [
LN |
wherg
Ee, - electrical conductivity of appiied water,
mhos fom (45/m)
{Ece}d = glectrical eonductivity of soit solution extract

at drainage horizon (assumed to be the maximum
in the EGE profiles) mmhosfom {dS/m}

Mezn Teaching fractions (LF} and standard deviations from the mean
{¢) were determined for each location {up to 15 observations fn some
casps]. %+ was found that o ranged widely, from about 25 to 65 percent .
of UF. An average of about one-third, i.e. o = LF/3, was adepted as
representative of in-figid variatfon in Teaching during the growing seasom.

S0i} permesbilities and leaching fractions were related Lo one another
by identifying specific locatians {Salinity Study, SOWA Exhibit 104) with
permeabitity groups {Soil Permeability Hap, SUMA Exhibit 306}, Calcwiated
1fs were plotted against permeabilities as shows in Figure 1. While
some scatter is apparent, owing largely to in-field variation, thare
appears to be a fairly consistent relationship between permeability and
leaching fraction,

In subsequent calculations, values of LF and standard deviations of
the distributions shown in Figure 1 are identified with the varicus zoils
as they are actually classified for the South Delta {50WA Exhibit 108},
These values for the moderate to $low permeability soils are:

Group IF a
A 0.053 0.077
B 0.893 0.0310
L 0.188 ¢.0627
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CROP YIELD V5 WATER QUALITY

The relationship between yield decrewent, leacning fraction, and
apptied water quality is given by

- 1 +1F
whare
aY = yield decrsment, percent
5 = unit decrement, percent/amhc/cm
R =

thresholid ECE, mahas fom .

and other terms are as previously defined, Values of $ and B for various
crops are found in FAD Irrigation and Dr2inage Paper 29 as revised [ STH4A
Exhibit 105} and were supplemented by the Water Quality Advisory Pamel for
the South Delta Salinity Status Study {SOWA Exnibit 103].

The yield decrement for a fleld with wariable LF is determined by
combining equation (2) with the probability demsity function for LF and
integrating from § to LFct a fraction above which no decrement in yield
OCCUTS .

LF

M - ) —_ T .
A = f § [ ¥C, P Ly gy 2R (-%M)ﬂf {3)

5L a[ T a*
[1 ] .

- where 211 terms are as previously defined.

A yield decrement--quality relationship for a particuiar sofl, e.q.
Group A, is obtained by carrying out the integratiom of equation {3} over
the range of EC that %% of interest, In the case of the South Deita. this
was 0.7 to 1.3 mmhasfcm, corresponding to a range of TOS of roughly 456 to
825 mg/L. The properties of the soil are given by LF and v and the $us-
ceotibility of the crop by S and B. Representative yield decrement--qual ity
retationships used jn this study are summarized for the six most semsitive
crops and the three s0il aroups in Jable 2. ' '




s

Table 2. Yield Decrement at Function of

Water Quality, Soil Type, and Crup

Yiald Qecrement ,ay, peytent
Etw,dS{m Beans ~ Gorn Alfalfa Tomatoes Fruit & Muks Crapes
$oil Group &, IF = 0.053, v = 0.D177
0.4 19 4 - 10 3
0.7 42 18 8 34 16
1.0 68 34 19 21 &1 24
Soil Grovp B, IF = 0.093, o = 0.0310
0.4 6 - - - 2 -
a.7 18 4 2 2 10 4
1.0 33 ' 12 3 | 24 12
501l Brouwg €, 1F = 0.198, ¢ = 0.0627
ﬂl4 - - - - - -
6.7 3 - - 2 -
1.0 9 2 1 i 3 2




REVENUE LOSS DUE TO QUALITY DEGRADATION

The dollar value of potential crop losses for a given water quality
and soil is estimated from the known acreage of specific crops, the market
value per acre, and the decrement cilcutated by equation {3}, and iz
given by

] ™
N AX
S DD RRTERLY )
a1l j"l
where

Cr = total pofential loss, §

A = area, acres

¢ = value of crop, $/acre
&Y = yield decrement, percent

{ = grop, ! ton
b soil group, 1 tom

1

A representative cropping pattern for the South Delta Water Agency,
i.e, values of Aij’ js derived from a survey of the San Ju§quin County
Agricultural Uepartment For the period 1571-1975. Typical unit values
of crops, 1.8, values of ﬁij’ were derived from the 1980 San Joaquin
Agricultural Report. These data are sumwarized in Table 3.




Tabte 3. Cropping Pattern for the
South Delta Water Agency

Crop Fercent Atea Crop Value
ef toral area’ actes jfacge!

Beans 8 9, BaG B8
Carn g 11,070 563

. Alfalfa 26 31,920 732
Zomatoen 14 17,220 2110
Frult and Nueg 5 6,150 2154°
Grapes .8 1,000 1358
Grains 16 19,680 426
Asparagus i 8,510 1434
Sugar beate 10 12,300 1235
Othec §.2 5,150 -

Toral fob 133,000

3

Seurce: San Joaquin County Agricultural Department survey &ata within the
SDMA for the 1271-75 perind

11980 values

2average of peaches znd walputs

CASE STUDY EXAMPLE

Te illustrate the application of the procedure for estimatfon of |
potential crop lTosses due to water quality c{egradat'ian, two scenarios are
considered, -

1. Actuval) ¢onditions of water quality prevailing in the South
Beita during 1976, and -




2. 1976 conditions medified by the assumption of New Melones
Project operatien to maintaia 500 ma/L TD3 at Yernalis.

The pracedure entails the following steps:

a. Simulation of hydrodynamics and water quality for the South
Delta for the agricultural season, using the mathematical
models of the estuarial system {SDWA Exhibit 82},

b. Estimaticn of the average quality of water supplied ta mach
of 10 subareas of the South Delta, as jdeatified in Figure 2,

c. Ctalculation of the yield decrement AY expected for each soil
type {3}, crop {6), and subarea(10) by applicaticn of
Fauation 3.

d. Summation of incremental costs due to Toss of ¥iald, by
application of Equation 4,

g. Comparison of cost differences attributed to water guatity
control by New Melones.

Results of water guality simulations are prasented in Figures 3 and 4,
Conditions showm are for mid-July, considered te be representative of the
suality of water available at the peak of the frrigation seasoh. From the
rasults of the two simulations, the average guality of water available to
the 10 subareas may be estimated as that of the most accessible chanael
‘serving the area. These ave symmarized in Tabie 4.

Yield decrements were estimated from the relationships summarized
in Table 2. These were then weighted by subarea and seoil group in relation
to the entire SDWA area, and summad to obtain the aggregate decrement for

each crop type. These were then applied to the total valye of the crop to
pbtain the decrement in revenue. Table & summarizes the calculations.
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Table 4. Comparison of Crop Loss for 15376 Conditions
in South Delta With and Without New Melones
Water Quality, Mid-July {Day 195}

Subarea 1976 1978 w/RM.
15 _ EC* oS : £C*
i 753 1.19 296 0.77
2 812 1.28 492 0.76
3 777 1.22 . 559 0.87
a 675 1.06 87 0.77
5 244 0.36 24 0.40
3 584 1.07 486 0.75
7 710 7.12 521 0.81
B 673 1.06 576 0.96
g 227 0.3¢ 226 0,34
10 297 0.45% 282 0.43

*
£C = {T0S - 1B)/820, mondsfen

OISCUSSTON

Resulte of this case study illustrate the potential impacts of water
quality degradation on the agricultural productivity of lands within the
South Delta MWater Agency. These impacts are likely to he most severe in
arpas served by channels in which circulation is not sufficient for umi-
directional transport of salt loads entering the Delta at Vernalis. Such
was the case in 1976, the case investigated. 1t {5 noted that while
the area 15 estimated to have suffared a substantial loss of productivity
in this period—as #uch as 18 percent of the value of salt sensitive crops--
this 1oss cauld be diminished by improving quatity and flow at the upstream
boundary at Vermalis. The apparent loss with Kew Meiones operation, i.e.
with 2 maximum TDS of 500 mg/L maintained by releases from the reservoir,
would have been reduced by about ome half, to fuugh1y 10 percent of the
total valug of salt sensitive crops.
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it should be noted, however, that the presumption thai the target

quality could be assured by New Melones releases is conditioned by the

availability of water in storvage for quality contrel, In some years, the
| antire volume allocated fer this purpose may be reieased before the
critical period of crop growth, as early as mid-April in the case of 1987.
With the expectation of increased yieid of salinity from the San Joaguin
Basjn, it will b2 increasingly difficult to schieve quality control at
Vernalis, and in the South Delta, under the present mode ¢f operation
and with the current Timitations imposed on starage for watev quality
cantrol.

Anctter impertant factor which is {lluminated by this exampie is the
increasad sensitivity of ¢rops to damage when they are grown in s0ils of
only woderate permeability, Jess than necessary te achieve optimum leaching
during irrigation. A high proportion of South Delta seils are of this type;
more than a third are classified as having "slow” permeabiliiies, lats than
0.2 inches per mour. These soils have imherently poor lgaching characteris-
tics, with leaching fractions averaging 10 percent or less, Hnrenvér. the
wide variability in permeabilities in Suuﬁh Delta soils, over the entire
area and evan within the same field, exacerbatzs the Yeaching probilem.
Significant fractions of an irrigated area myy be comparatively less
permeable than the average, requiring higher quality water to aveid potential
¢crop damage due to salinjzation in sensitive zones,

In summary, seils of the South Deltz are found to be more sensitive
than nerma} because of thefr lower average permeabil{ties and natura)
heterogeneity. Crops noymally grdwn in the area are impacted adversely
when water gqualiiy is not sufficient to preciude buildup of salinity in the
s0i1 profile during the irrigation season. Obviows solutions to this problem
lie in enhanced water quality {n South Delta channels and reductions in the
salt load carvied fntop the estuary by the San Joaquin River,
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OQUTLINE OF TESTIMONY OF ALEXANDER HILDEBRAND
CN S50UTH DELTA AGRICULTIURE

QUALIF ICATIONS

My qualifications as an expert witness are set forth
in SDWA Exhibit No. L.
INTRODUCTION

Dr. Orlob has testified regarding thé degradation of the
South Delta's in-channel water supply that is caused by upstream
development and by the operation of the export pumps.

My testimony will address the in-channel water supply
needad for full crop yields, and the extent to which crop
yields and crop versatility have been degraded by the degradation
in the water supply which Dr. Orlob identified. T will then
discuss proposals regarding water supply obje;tives for the
South Delta.

You are already aﬁare from evidence submitted of the
‘effects of salts on plant performance by both osmotic and
toxie ion effects, and alsc of the fact that there are
threshcld levels of soil-water saliniry above which the
growth of different varieties of established plants is reduced.
You are alszo awafe that the relationship between the soil-water
salinity in the root zone of each plant and the salinity of
irrigation water applied to that plant is a function of both
the applied water saiinit? and the achieved leaching fraction.

There is little controversy over the maximum soil-watef
salinity which will permit a £ull vield éf edach variety
of established crop plant,exceﬁt that the figures should be
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given a8 within a prebability ramge rather thén as

fixed numbers, However, substantfal uncertainties and
limitations arise when one addresses the effect of salinity
on germination and the survival and vigor of plant seedlings. ~
There are also wide differences in different situations

in the physical and economic feasibility of econtrolling

the relationship between the applied water salinity and

the soil-water salinity throughout commercial fields. Soils
that are diffieule for water to pemnetrate rafidly, or that
vary from spot to spot within & field can causze non-uniform
or inadequate soil leaching. WMr. Terry Prichard (see also
FAO Report, SDWA Exhibit No. 103, page 4 and eisewhere)

has discussed the importance of adequate leaching of saltis;
the limitations omn cowmmercially practicable leaching in some
situationsg; and consequent 1imitatiuus ot the maximum applied
water salinity which is compatible with adequate control of
soii-watEr salinity. 1 shall discuss the nature and scope

of these limitations as they occur in the Scuth Deita.

{Refar also to Preface of FAQD report, SDWA Exhibit No. 105,
jrd paragraph; and page b, lst paragraph: and page 7, 2nd
paragraph).

INFORMATION SPECIFIC TO SCUTH DELTA SOILS AND CROES

First, let us examine the source and naturxe of the
technical informarion which is needed in order to make =z
valid application in the South Delta of genmeralized data

on applied water quality versus crop yield. You have heard

a lot about peat soils, but ours are mineral soils. DSome are
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below sea level, but most are above summer mesn levels.

In 1981 the SDWA, the Bureau; and the DWR jointly
requested that a pénel of three well-known soil and water
congultants provide the best available informaﬁion on
the maximum salinity of soil-meisture that would permit full
yielde of variocus crop plants. (See SDWA Exhibit Ho. 103,
Table 2}. They were also asked (1) to indicate the loss of
cropryield that would occur as a result of incrementally
higher soil-water salinities with each crop variety; and
- further, (2) to indicate the irrigation water salinity
required to provide a given scil-water salinity as a function
of leach fraction; and, also, {3) to provide information on the
soil varieties, the scil variability, and the soil permeabilities
(i.e., percolative capacities) of South Delta soils, togerher
with available data on measured leach ratios in commercial
practice. The Report of these consultants is dated
December 22, 1981, and is submitted as SDWA Exhibit.No. 103,
Table 5 and Figures 1 and 2 of the Report, show crop yield
as a function of irrigation water salinity and leach fraction
for each of eighr different crops, all of which are grown in
the South Delta. The consultants also cited, by reference
{on page 4 and Table 3 of the Report) amother study which
measured actual leach fractions determined by field measure-
ments of commercial practice in the South Delta, including
the %ariatiens in leach fractions for differemt sgites in

each field. This study is submitted as SDWA Exhibit No. 104.
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They further cited a similar study in the Imperial Valley
which they felt added credence to the values in the South
Delta study. (Page 4 and Table 4 in SDWA Exhibit Neo. 103).
SDWA Exhibit No, 104 also references Irrigation and Drainage
Paper #29, Food and Agriculture Grganizétinu, United Nations,
1976, That reference dlso énntéins salinity tolerance dara
and soil-water versus applied water salinity relationships.

The 1985 revision of thar Paper is presented as SDWA Exhibit -

No. 1G5.

The soil types and permeabilities of South Delta soils are
shown on the soil map thaf was submitted by the consultants along
with the Consultants' Report and which was derived from a Seil
Conservation Service survey {(SDWA Exhibit No. 106). SDWA Exhibit
No. 107 itlustrates the variability of scils in a portion of
SDWA as shown om that soil map. Note that there is a 100 fold
variation in permeability, much of which can occur in a single
field.

Typical ranges of leach fraction within commereial fields
are shown in the South Delta Salinity Status Study fSDWA
Exhibit No. 104}, which was referenced in the Consultants'

Report (SDWA Exhibit No. 103) and summarized on Table 3 of
that Report. These leach fractions can be correlated with

the soil types and permeabilities at The test fields as shown
'on the consultants' map. This correlation indicates the South

Delts acreage for which the soils at each test field are approximately

representative and the achievable leach fraction for that soil

-




type. There were 51 measurement sites in ten fields. From
SDWA Exhibit No. 104, a rough estimate of the variztion in
leach fraction over a typical field may be derived.

The San Joaquin County Agriculturﬁl Commissionex supplied
Crop acreages, crop yields, and on-farm unit erep walues for
each of the major c¢rops grown in the South Delfa in 1981. This
material is submittad as SDWA Exhibit No.‘lGB.. |

I will expand on the relevance ﬁf some of this data before
we proceed to the use of this information to estimate crop
yleld lossas versus South Delta in-chammel water quality.

PERCOLATION TIME LIMITATIONS

The reason why soils with low permeability Tequire berter
water for full crop yield can be illustrated by considering the
crop alfalfa, which has been the crop with the largest acreage and
thesecond largest value in the South Delta, It is grown largely
in support of the County's large dairy industry,

Table 1 in the Consultants’ Report, (SDWA Exhibit No. 163y,
shows that alfalfa consumptively uées about 4] inches of applied
water depth per year. Page 8 of thar Exhibit shows that 40% of
the South Delta's scils hﬁve percolation rates of less than 0.2
inches of water per hour. Furthermore, the operations of mowing,
baling, and bale hauling compact the near surface soil and
furrher reduce percolation rates. With 0.15 inches per hour
of water percolation, the time required to percolate 41 inches
of water is 273 hours even with a uniferm distribution of applied
water (i.e. 41 inches ¢ .15 inches per hour = 273 hrs.}.
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No salt flushing cam take ﬁlace unless that time is exceeded.
witﬁ six hay harvests per year, the time required to mow,
cure, and bale the hay makes 1t very difficult to get more than
two irrigations per cutting, or twelve irrigations during the
crop season. More than one extra irrigation in the fall is risky
on tight soils because of the possibility of am early rain aftér
a lare fall Irrigation which could drown or water damage the
crop, On the other hand, if the winter turns out te be dry,
most of the 41 inchas has to be percolated by irrigation. This
then requires about 21 hours of scoaking time per irrigation in a
dry year with no effective rainfall (273 hours =+ 13 irrigations)
or 17 hours in a normal year (with 8.4" effecrive rainfall- per
SDWA Exhibit No. 103, Table 1) before anv leaching takes place,
This soakimg time is long enocugh Lo cause serious water damage
to the alfalfa plants on a tight soil. This is why the 0.04 leach
fraction shown on Table 3 of the Report is a plausible leach
fraccion for alfalfa on the tight soils. Figures 1 and 2 of the
Report show that alfalfa cyxop loss occurs in this case with water
salinities.ﬁver 275 or 225 mg/L TDS depending on rainfall, Table 5
shows a 480 ppm TDS requirement for full yield with a .07 leach
fraction in 2z dry vear.

My own measurements with tensiometers in one of my fields
demonstrated that it was difficult to get any leach fraction in
the low permeability areas when growing alfalfa.

It is somewhat more feasible to get a larger leach

fraction with an annual erop having a shallower root system and
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less surface soll compaction and an opportunity for leaching
between crops. However, a (.11 leach fraction is needed for

full yield with beans with a 400 mg/L TDS water supply, as showm
in Figure 1 in SDWA Exhibit No. 103. Even on.those soils where
a 0.15 leach fraction can be cbtained, the irrigatiom water
quality requirement for beans is 520 TDS in a dry year ox 580 TDS
in a year with 'mormal effective fainfall" {Table 5 of

SDWA Exhibit No. 103).

A table on page 17 of the March-April 1987 issue of
"California Agriculture", (SDWA Exhibit No. 109) indicates that
salinities of less than 450 mg/L TDS are needed forrunrestricted'
use, but even this is qualified {page 16) for tight soils, The
FAD report (SDWA Exhibit Ne: 105, p. 8, Table 1) also lists a
requirement of less than 450 wg/L TDS for unrestricted.use,'but
thie assumes a 157 leach, and clay-loam permeability or better
and good drainage capability (page 9).

IBRTIGATION MANAGEMENT AND SOIL VARIABILITY

South Delta farmers have compelling incentives to achiewve
leach fractions that are adequate for full crop yields, as is
the case with farmers elsewhere, and they do not have the
disincentive of high water costs. It is, therefore, reasonable
.to conclude that when South Delta farmers have leach fractiomns that
are inadequate for the poor quality of available water, that
inadequaéy is typically due to the problems discussed above which
limit soaking time on tight scils. Ponding for winter leach is
not feasible where the land is not flat or where the water

drains through permeable areas without leaching areas with very
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low permeability.
There are several reasons why no general assessment of
farm management can be made in the South Delta on the basis
of either excess or inadequate water appliecatiom, Many South
Delta fields have highly variable permeability (see SDWA Exhibit No.
107). The more permeable portions of & field, therefore, often
have to be over-irrigated in order te strive for am adequate
leach fraction in léés permeable areas. Where permeability is
variable, this leads to high average leach fractions. Furtherwore,
in dry and below normal years there is now no way to know how
saline the channel water will get as the irrigation season
progresses because there are no enforced water quality standards
sufficlent to protect most southern Delca aress. 1t is, there-
fore, prudent to irrigate heavily, where crop limitationms permit,
in order to keep soil salinity low early in the season. The
fields with high permeability are typically located where axcess
subsurface drainage seeps back into the channel from which it
was diverted, and cam, therefore, be recaptured at little cost.
Furthermore, excess drainage from South Delta soil does not
significantly sffect channel salt loads. Thexe is, consequently,
much less inecentive to avoid excess field-average drainage as
contrasted to other farm regions where watér costs are high, ang
where drainage causes increased salt loads in the river or

groundwater, or where seepage may be lost from the water supply

sysTem.
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However, excess drainage does imvelve increased pumping
costs and leads to high water tables in some locations. Where a

high field-average leach is needed to achieve an adequate leach

in tight areas,the overall excess drainage can becoma substantial,
whereas in more uwniformly tight fields—thera is insufficient
drainage.- Any inerease in channel water salinity necessitates
increased 1eaching..(SDHﬁ Exhibit No. 105, page 4, paragraph 1)

| The use of sprinklers, where feasible, can partially

offset ;he in-field water distribution problem. However, the
irregular shapes of fields along the channels do not lend them-
selves to self-propelled sprimklers, and even at best,. sprinklars
invelve substantial energy, capital, and labor costs which should
not be imposed on Scuth Deita farmers so that upstream users

can benefit by degrading the water supply. Wo significant saving
in consumptive water use would result from the use of more
?xpensive water application systams.

With appropriate allowance for the nature of ouf coustraints,
ifrigaticn mandgement in the Southern Delta compares fawvorably -
to other areaes im California. Cropping patterns require cultural
operations which do not pravidé an adequate opportunity on South
Delta solls to attain the leach fractions required to pravent
yield reductions when high quality water is not available. A

major factor limiting production on these types of slowly

permeable soils is the inability to prevent disease organisms

" from reducing czrop plant survival when irrigation water is kept
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#n the ground long enough to obtain large leach fractioms.
High quality water minimizes this problem.

CROP VERSATILITY

An important economic assel for an agricultural region
is the capabiliry of growing many varieties of crﬁps and of
changing crops to meel chapnging market demands. The South
Pelta has this capablllty when it can counk on good quallty
water.

For example, large acreages of many #arietiés of dry
beans were cnce'grown in the Sourh Delta, However, beans are
very salt sensitive. As the water quality became unreliable
and the demapd for corn grew, most of this bean acreage con-—
verted to corn. Now, corn is in oversupply and other crops,

including beans, should displace corm. In my own case, [ am

growing beans this year on 1and that was in corn last year. This

is made possible by the interim USBR-SDWA agreement on San
Joaquin River fiow and quality maintenance for 1987. Some of
my neighbors are growing onions, which are also very salt
sensitive.

Qur assessment of erop loss due to increases in salinity.
does not attempt to gquantify and include the financial impaet
of lost crop versatilirty, but that losé is serious.

SEEDLING SURVIVAL

Another importanut lose which we have been unable to

quantify is the loss in seedling survival and seedling vigor

caused by increased salinity. A critical stage of crop growth
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is thé seedliﬁg stage. Seedlings are generally more salt
sengitive than established plants. &Even some salt telerant

planté like barley have salt sensitive seedlings (See U, C.
"California Agriculture", October 1984, page 9). (SDWA Exhibit No.
110) ' |

The seedling root zome is very shallow. It is, therefore,
fairly well leached by rain in a normal winter, but this is
net the case in a dry vear. Furthermﬂré, the seedling zone
tends to dry out after the seed is pianted. As it dries,the
soil-water salinity increases. (See also FAQ report, SDWA
Exhibit No. L03, page 43, paragraph 4; and page 44). QOur
wineral soils camnot retain the high volumes of soil-water that
are retained by peat soils. If moisture is restored with
sprinklers, crusting occurs. If it is restored from furrow
irrigation there is, at best, some concentration of salt from the
applied water. Either method alsc increases costs and can cauge
seedliﬁg damage from excess moisture. These are problems that
oceur and increase with higher salinity of applied water.

High salinity can also fetard seed.germinatiun and,_thereby,
give more time for loss-of moisture by E?apﬂratioﬁ from the soil.
1f the loss is toe great, it can stop the germination. Slow
germination also gives more time for salt tolerant weesd growth
‘to crowd the seedlings and deprive them of moisture and nutrients;

and more time for pest problems, such as cut worms on corn seedlings.

(Refer alsc to FAQ Reporr, SDWA Exhibir Ne. 195, page 39, last

paragraph) .
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The “Report on the Salt Tolerance of Corn in the Delta"
by the U.S, Salinity Laboratery, et al, was based on peat landé.
1t, therefore, has limited applicability in the South Delra. It
did, however, include germination and seedling tests which
iilustrate the fact that germination can be delayed by high
salinity and that the seedlings &re substantially more salr
sensitive than established piants.

fn dry years the problem of seedling survival and vigor has
sometimes beem substantial in the South Delta. Three slides
of 1976 photographs show examples of this damage, |
(SDWA Exhibits No. 111, 112, 113)
WATER LEVELS AND PUMP DRAFT

A.third loss which is difficult te quantify is the loss
which has occurred in some channels kecausge of ipadequate water
depth for puwp draft. Dr. Crlob has discﬁssed the physical
extent of Chis problem as it is caused by export pump drawdown.
The impact on agricultural operations includes increased <ostsg
for pump maintenance, energy, and labor, and more important,
the crop Llosses due to inability o irrigate in a timely fashioﬁ.
The drawdown affects 014 and Middle River channels in the
Scuth Delta, It also affects the adequacy of pump draft in the

Ban Joaguin channel between Vernalis and Paradise Cut when it is

combined with very low San Joaquin River flows at Vernalis.

These puﬁp draft problems are expected to be reducéd this vear by
the terms of the interim agreements among shwa, USBR, and DWR,
Howevef; the perpanent corrective measures which we will outline

are essential.
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'CROP LOSSES BY SALINITY IMPACTS ON ESTABLISHED CROP PLANTS

We will now proceed with Dr. Orlab's presentation of the
calculation of crop vield losses as a function of the salinity of
applied'water on established crop plants in the éouth Delta.

I remind you that these calculated losses do not include the
other serious losses previously discussed which are difficult
to quantify. |

The wmethodolegy for this calculation of crop yield loss is
provided by the expert consultants’ and the FAO reports which we
have cited. The data comes from the data sources I have cited and
from the in-channel water salinity information previously presented
by Dr. Orleb., We are not introducing any new concepts. We are
merely applying accépted principles to a specific situation which -
differs from the moré ideal gituations covered by familiar tables
of the tolerance of crops to appliéd water quality; In other
words, we are accounting for the cavears usually ﬁentioned in
fine print.unﬁer such tables and which are discussed in the FAOC
report, STWA ﬁxhibit No. 105,particulerly the gqualifications on
rage 9 which apply to the Table 1 Guidelines.

After Dr. Orlob’s presentation, (SDWA Exhibit No, 1l1l4), I
will discuss our conglusions on reasonable levels of protection for
agricultural uses in the South Delta, and on the objectives and

monitoring which will be needed.
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WATER OQUDALITY NEEDS AND OBJECTIVES

It is evident from our previous restimony that optimum
CXop yields in the South Delta would require at least:
| a4} Adequate pump draft in all channels at 2ll times, and
b) 400 ppm‘TDS or better throughout all channels at all
times, or a 400 ppm TDS seasonal average with somewhat
better gquality through June and somewhat poorer quality |
atter July.

Dr. Oxlob's testimony has shown that pyrior to upstream
development and export pumping there was adequate pump drafr
at all times in all SDWA channels.. This would still be the
case if upstream development were now gliminated except for
rare late season occasions when the flow at Vernalis might
be inadequafe for pump draft at some points between Vernalis
and Faradise Cut.  However, the oecasional inadeguacy in
that reach would even in that event net then occur if the
reduced flows, previously caused by upstream devalopment,
had not permitted a large accumulation of silt since the
1930's. This siltation has raised the bottom of the channel
substantially and it is now above low tide level (SDWA No. 4,
?nd page of Fig. VII-1). |
| Dr. Orlob has also shown thar prior to upstream develop-
ment, water quality throughout SDWA channels was always:
fully adequate to meer water quality needs. Water quality
during the early irrigation seasen was always a0 good that

evén an occasional increase in late summer salinity was
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mot serious (except in a few chanmels that expérienced

Bay water intrusion in September of 1931). This was because
the residual soil-water saliniﬁy in mid-summer was sufficiencly
low after using high quality early season water so that

it could tolerate some sait buildup when more saline Late
SUMmer water was applied, Furthermore, erop piants.in

late summer were then at their least salt sensitive stage

of growth. The FAO report, SDWA 105, page 25, discuasses

the importance of good water quality early inm the irrigarion

sSgeason,

Adequate pump draft is essential. It can be maintained
by adequate flow maintenance at Vernalis combined with
either aﬁequate export pumping restraint during extreme
tides, or by channel water level control devices such as
those under study by SDWA, USBR, and DWR.

It is not feasible to maintain a uniform water qualify
throughout South Delta channels, and it would be impractical
te restore the very high quality of San Joaguin River warer
that existed most_of.the fime in the absence of upstream

development. However, the South Delta must be protected

from the substantially increased river szlt load caused
bj:u;stream development. This protection can only be
accomplished by providing a net daily unidirectional flushing
flow within SDWA through each reach of:01d River, Grant

Line Canal, Middle River, and the two reaches of the S5an

Joaquin River (Vernalis to 01d River and 0ld River to Stocktan),
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The net daily flushing flow would eliminate stagnation
in South Delta chamnel reaches and should be sufficient
in guantity to avoid any signifiéant accumulation of the.
increased incoming river salt load-in any South Delta channel
reach. |

There is very little chance that the increase in river
salt load during low flows can be eliminated, gnd certainly
not in the near future. Furthermore, a development such
as the Mid-Valley Canal would further increase the sglt
load due to importatibn of salt to the east side of the
watershed. The Vernalis flow must, therefeore, be adequate.
to supply the net agricultural diversions and other channel
depletioﬁs from all those channels which receive Vernalis
flow, plus enough net flushing flow to maintain adequate
quality rhroughout those channels. The Vernalis flow that
is required can be reduced by using éeasunally functional
tide-gated barriers in Middle and 01d Riveré. The design
of these barriers, inconjunetion with contrel of the Clifton
Court intake schedule, should be such as to provide an
adequate net daily unidirectional reverse or upstream flow
by tidal cycling of Central Delta water into those two
channels.

The other internal chamnels which would still be fed
from Vernalis would rarely have water of as good quality
as wuuld-be the case in the absence of upstream development.

They should, therefore, be protected from salinity higher
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than we now propose and which might otherwise occur on
rare occasions, i.e., the range of fluctuation in water
quality in intermal channélé can.be natrrowed somewhat and
the mean seascnal salinity thereby adequately protected.
It should be noted that extra Vernalis flows can be
provided by New Melones Reservoir releases with no loss

of CVP project yleld, particularly if New Melones is operated

Lo serve eastern San Joaquin County on a conjunctive use

basis. Increased releases from New Melomes to Vernalis
over those previcusly committed would only be required

in about 25 to 302 of the water years unless there are
furthexr increases in salt load or inm upstream diversions.
At those times when flow restoratiom is needed at Yernalis,
the deliveries to eastern San Joaquin County could be sub-
stantially reduced while szome users returned to wells gr

to water stored locally from extra New Melones deliveries.

, These deliveries to storage could be made available, in

large part, by increased direct diversioms in wetter years.
Similar releases from other upstream projects or limitations
in upstream diversion schedules should also be considered.

The proposed level of water quality and water lével
profection could be required and monitored at designated
internal channel points. 0Or, subsequeﬁtly, if Middle and
Old River flow and level control barriers were ingtalled,
the standards could stipulete minisum water levals and

an adequate salinity control at Vexnalis and at each other
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point of water inflow, and a corresponding minimun inflow

gquantity at each point of inflow such that the level of

protection of internal channels would be shown by model

anzlyses to be the same as with the un-barriered requirements.

This subsegquent method can not be defined in detail until

the location and desipgn of flow and level contrel barriers

is determined and a Clifton Court intake schedule established.
Monitoring points and control standards are proposed

in SDWA Exhibit No. 115 for the case with no flow and level

control facilities. SDWA Exhibit No. Ll6 illustrates the

approach to possible monitering and control standards with

barriers in Middle and Old Rivers at specified locations

and with specified functional designs.
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TESTIMONY OF ALEX HILDEBRAND _
HEARING ON PROPOSED CEASE AND DESIST ORDER TO
DWR AND USBR

My name is Alex Hildebrand. I was a Director of the South Delta Water Agency
(SDWA) for 30 years and am currently the engineer for that Agency. A copy of the
Agency’s boundaries is provided as Attachment “A." [ have testified many times before
this Board as well as other regulatory and legislative bodies and was qualified as an
expert withess with regard to the water quality and flow issues affecting the South Delta,

A copy of my current statement of qualifications is attached hereto as Attachment
“B.” Briefly, 1 have a B.S. in physics with minors in chemistry and engineering, and
worked for Chevron untii I retired in engineering and technical capacities including
Assistant Chief Engineer of the Richmond Refinery and Director of the La Habra
Research Laboratory. Since that time I have farmed approximately 150 acres on the San
Joaquin River about 12 miles by river downstream of Vemalis in the South Delta. For
the past 30 years, [ have been intimately involved in the discussions, negatiations, '
regulatory proceedings and litigation to protect its diverters from the adverse effects of
SWP and CVP and to insure the area has an adequate supply of good quality water.

My testimony for this proceeding is divided inte four parts following a discussion
of background. The first part deals with how the DWR and USBR can meet current
salinity standards while using temporary rock bartiers. It has been argued that the 0.7 EC
requirement in internal channels cannot be reasonably met even after implementation of
the SDIP and that it is therefore unreasonable to require it now. That assertion is
incorrect. The second deals with the iumerous interrelated benefits which result from
compliance with permit conditions. The third part explains how I and others are
personally affected. And the iast part addresses the reconsideration of the Water Quality
Response Plan. _ . .

-1} - Repulatory Background

As set forth in the 1991 and 1995 Water Quality Control Plans, the two San

‘Joaquin River standards (at Brandt Bridge and Vernalis) werc fo be implemented
promptly. The two Old River standards (Old River near Middle River and Old River at
Tracy Road Bridge) were to bz implemented no later than December 31, 1997 (see
Attachment “C”). The 1995 Plan therefore recognized that the San Joaquin River
standards would be addressed with good quality flows on the River, while the Old River
standards required other actions such as barriers which could not be immediately
implemented.
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In D-1641, the Board acknowledged thas, “Construction of permanent barriers
alone is not expected to result in attainment of the water quality objectives.” The Beard
* went on to note {hat the “objectives can be met consistently orly by providing more
dilution or by treatment.” {See Attachment <1 D-1641 at page §8.)

" Hence, in 2000, this Board recognized that permanent barrier installation and
operation ard other actions, including additional dilution flows, were necessary to meet
the standards. ‘

Since 1995 at the earliest, and 2000 at the latest, DWR and USBR have known
that in crder to meet the 0.7/1.0EC standards, they had to undertake actions in addition to
the proposed barrier program. To iy knowledge, DWR and USBR have undertaken no
actions other than the barrier program.

As 1 understand ¢he issues before the Board in this proceeding, the questions are
first, whether a Cease and Desist Order should issue, and second, if so, what terms ghould
be in such an order.

The answer to the first question is certainly “yes.” Sincc DWR and USBR do not
believe their current operations, including temporary barriers, will result in compliance
with their permit terms, especially at the three interior South Delta stations, they should
be ordered to comply. There appears to be no logical or practical reason for not requiring
compliance with existing Water Quality Objectives and permit terms. This 1s especially
true given that the Board determined over five years ago in D-1641 that compliance
would indeed require additiona) dilution flows {or treatment). The fact that DWR and
USBR knew the permanens operable barriers would not be built in the short term and did
not undertake the necessary and anticipated other actions to secure and provide additional
flows or treatment does not change the need for the objectives or the benefits therefrom.

I note that HR, 2828 reguires the USBR to develop a plan by the end of this year
under which it will meet its water quality obligations on the San Joaquin River (see
Attachment “E™). Since the Congress believes the Bureau should meet the objectives,
one would think the SWRCB would too.

2} Historical Background

The changes in San Joaquin River flows and water quality pre-CVP and post CVP
are set forth in the June 1980 Report entitled “Effects of the CYP Upon the Southern
Delta Water Supply Sacramento - San Joaguin River Delta, California.” This Report and
numerous other studies and investigations {including D-1641) have identified the
operation of the CVP as the principle cause of the salinity problem in the lower San
Joaquin River and Delta. However, the SWP’s effects on flows in Delta channels and its
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joint efforts with the CVP in supplying export water to the San Joaquin Valley are
significant contributory causes.

As & consequence of this problem, the SWRCB slowly adopted and even more
slowly implemented water quality objectives to protect agricultural beneficial uses.
Currently, enly dilusion water is used to meet the Vemalis standard. The delay in
implementing the other three standards has allowed DWR and USBR to avoid taking
other actions. [Although temporary barriers do trap some good quality export water
which improves water quality in portions of Middie River and Tracy Old River
compliance stations, the net flow is back (downstream) over the barriers and the water.
quality does not approach the 0.7 EC standard.

The dilution water needed to comply with the current Vernalis salinity objectives
is required because the westside wetlands and farm lands receive Delta Mendota Canal
{DMC) water which contains a large sait load. That salt load is then concentrated by crop
and wetland evaporation. Most of the salt then drains to the river where it must be
diluted.

I i with the 0.7/1.0EC internal South Delta salinity standard with
Temporary barriers

The subject Water Quality Objectives can be met and the in-channel water supply
in internal South Delta channels can be maintained at 0.7 EC from April through August
with very little water cost to the CVP and SWP. This is the case both before and after
permanent barriers are installed and other concurrent measures are provided. While
using temporary barriers the following salinity control measures and others should be
utilized.

1) Dilution Needs,

A)  As water passes Vernalis, it slowly degrades due to evaporation,
consumptive uses and urban discharges. This degradation is reflected in field data which
DWR has collected and which is set forth in Attachment “F.” The increase in salimity
during low flows can be .1 EC or more from Vernalis te Brandt Bridge. The amount of
dilution water needed to offset this rise in salinity at Brandt Bridge or elsewhere depends
on the quality of the dilution water and the amount of the flow from Vernalis to Brandt -
Bridge. Dilution provided upstrcam of Vernalis can be used to lower salinity below 0.7
EC at Vernalis so that it will not rise above 0.7 EC at downstrenm locations. Dilution
with Middle River water can be used to restore salinity to 0.7 EC at the point of dilution,
To oftset a 0.1 EC rise in salinity would take about 250 cfs of 0.4 EC dilution water when
the Vernalis base flow is 1000 cfs. The 0.4 EC is representative of DMC water quality.
If the dilution flow was provided from one of the tributaries, less of that better quality
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water would be required.

- 2) Dilution Opportunitics,

A)  New Melones is currently the only reservoir used by the USBR to meet the
Vernalis standard. Whatever additional measures are undertaken to meet the downstream
South Delta standards, the Noew Melones releases that would be required in the absence
of these measures to meet the Vernalis standard will continue to be required a¢ least in the
short term. Additional releases could also be made from this source to contribute to
meeting the other South Delta standards. This year as of June, the Bureau has allocated
180,000 acre-feet of New Melones storage for water quality purposes, but has used none
of this amount {see Attachment “G;” personal communication with USBR staff).
Obviously, in the short term, water is available from New Mclones.

B)  Additional water from the tributarics to the San Joaquin River could be
purchased for release during the April through August time frame. In the recent past,
hundreds of thousands of acre-feet have been purchased from the tributaries for a variety
of reasons. As stated above, it would take less of this high quality water to provide the
needed ditution than is the case when DMC water is used.

C}  Upstream exchanges could also be coordinated to provide dilution flows.
Given the various conngctions of the SWP and CVP distribution systems, exchanges
between water users could be made to provide additional flows on the San Joaquin River.
For example, this year excess and flood flows from Friant were diverted at the Mendota
Pool for delivery to Westlands Water District and others. Some of that water could have
been allowed to flow downstream in exchange for other DMC, Califomia Aqueduct, or
San Luis Reservoir supplies.

D}  Water can also be recirculated through the DMC using one of its wasteways
to deliver the flows te the San Joaquin River. The Bureau conducted such a recirculation
pilot project in 2004 using DMC water rcleased from the Newman Wasteway. The
releases during that project had & significant impact on San Jeaquin River quality. {See
Attachment “H"). The 250 CFS recirculation release from the Newman Wasteway
decreased the EC in the River from 1,200 to 900 { or 1.2 to 0.9 using the same parameters
as the 0.7 standard) at the Patterson Measurement Station and from 700 to 600 (or 0.7 to
0.6} at the Vernalis Station. [The differing changes are due to the differing amounts of
flow in the River at the two locations.] [ also note that D-1641 specifically required the
Bureau to investigate the use of such recirculation to assist in meeting water quality
standards. 1 belicve the Bureau has failed to meet the deadlines required by D-1641.

_ E) - Transfers for EWA or other purposes can be coordinated such that the
transfer water could be released during the April - August time frame. The transfer water
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would provide dilution but would not be lost as San Joaquin River and South Delta
diversion needs do not change with flow fluctuations.

F) As the Board knows, CVP permits in addition to New Melones are
burdened with the requirernent of meeting the salinity objectives. Hence, releases from
Friant, Shasta, Folsom, or San Luis could be used to supplement San Joaquin River
flows. For example, the high flows this year from Friant re-charged {to some degree) the
groundwater in the area at and above Gravelly Ford on the San Joaquin. The Bureau
missed a perfect opportuaity to test how much water would be lost from additional
summer releases once that groundwater had been re-charged.

G)  Temporary barrier operations result in net downstream flow back over the
Middle River and Grant Line Canal barriers. Improved San Joaquin River water quality
will also improve the Middle River and Graat Line quality. If this does not result n
compliance at the Middic River and Old River Stations, other actions can be undertaken.
The Middle River rock barrier can be improved to capture and retain more high tide
water, and low lift pumps can be added at the barrier to increase the flow of high quality
water up through Middle River and mto Old River. This will maintain high quality water
in Middle River, and the flow continuing into Old River will blend with the water
flowing into thc head of Old River. This will further reduce the salinity of the Old River
water which is also reduced by the measures discussed above.

3} Recovery of Dilution Flows,

A)  Any additional dilution flows added to the San Joaquia River are available
for export as they pass thropgh the South Delta. If the water cannot be currently pumped
as additional exports, DWR and USBR could coordinate exchanges so that the water is
pumped for such things as EWA purposes using the additional 500 CSF export
authorization of the SWP or exchanged to replace or substitute for a transfer being
accomplished under JPOD operations. Even if none of these authorizations were
available, DWR and USBR could petition the Board for short termn authorization to allow
them to pump these additional dilution flows. One would assume the Board would look
favorably upon such a request given that its underlying purpose is to meet existing Water
Quality Objectives. Approval of such petition would be similar to D-1641's “no net loss”
principle regarding fishery releascs. In sum, all addittonal dilution flows would enter the
South Delta and be available for export at the SWP and/or the CVP pumps. The losses
should only be mimimal. For example, the recirculation pilot program estimated the
losses at less than 10%. T recall that carriage water losses for the DWR Dry Year
Purchase Program were less than 5% in 2004.

It is important to note that the water deliveries of the CVP to its westside service
area of the San Joaquin Valley, as assisted by the SWP, are the cause of the River’s
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' salinity problems. As ] understand jt, other parties are asserting that the CVP and SWP
should not be required to meet the standards if it adversely affects their deliveries or
costs. [t would be illogical and unfair to allow the continued delivery of the water which
causes the salt problem, and yet not require that some of that delivered water be used to
initigate the salt problem. '

11l Benefits Resulting From Comphi i linit

I will now give an overview of the benefits from rﬁr:eting the Water Quality
Objectives which also addresses the question of whether a Cease and Desist Order should
i8sue.

A) As the Board knows, the 0.7/1.0 EC standards were developed to protect
agricultral bencficial uses. The voluminous studies, investigations, and testimony
previously used by the Board in sctting these standards was referenced in SDWA’s
presentation at the Periodic Review process workshops, Generally, EC’s above (.7 have
an incrementsl adverse effect on crop production, which translates into a monetary
darnage to fanmers.

B) To get a broad estimate of the damage that occurs as the EC of the water

" rises, I refer the Board to the previously submitted report of Dr. G. T. Orlob attached
hereto as Attachment “1,” and entitled “Impacts of San Joaquin River Quality On Crop
Yields In The South Delta.” Therein, Mr. Orlob calculated the crop damage in dollars
between actual crop vields and the yields which would result if a standard of 500 TDS
had been met. Using 1976 figures and dollars, the crop loss for the South Delta area was
(15.70 - 8:64) $7.06 million. In 2005 dollars, it is approximately $24 million {using a
CPI caloulation at http:/woodrew mpls. fb fod usfescarchidata/usfoalesy. This gives the
Board a good idea of the scope of the crop damage if the EC downstream of Vernalis
were allowed to exceed the current standard during the April through August time frame.
The specific impacts on diverters is exemplified by the testimony of the other SDWA and
CDWA witnesses.

C) We also know that virtually all of the San Joaguin River water ends up at the

State and Federa! pumps (see Testimony of Thomas Zuckerman, Exhibit No. CDWA-

10). This is due to the fact that cven with temporary barriers, the not flow is downstream

over the Grant Line and Middle River barriers, and, that the water which continues down

the mainstem of the River also mostly ends up at the pumps. Hence, the guality of
" gxport water is partially depcndent on the quality of the San Joaquin River. Improving
the River water quality in order to meet the standards will benefit export intcrests,
especially muricipal water users. Although [ do nof have the calculations, 1 understand
that the Brreau has done investigations which determined the benefit to municipal water
treatment planes resulting from improvements and source water quality.
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D) The Board is also well aware of ihe disselved oxygen (DO ) preblem in both
the mainsten: of the River, specifically in the Stockton Decp Water Ship Channel, and
alse generally throughout the South Delta. Two Basin Plan Objectives for DO apply to
these waters. Additional goed quality water added to the system for purpose of meeting
the salinity standards will also help improve DO levels both because of the quality of the
flows, and the additional flow/circalation they will provide.

E) The additional flows would also provide benefits to the various fisheries. We
know that out-migrating salmon smolis are traveling through the system even after the
spring pulse flow has ended. These fish would be helped by the higher flows. Other
species, such as steelhead and smelt may also be benefitted by the higher flows. Use of
the additional flows for dilutien would provide an opportunity for the fishery agencies to
examine the effects.

1V. Effects On Fanning Operations

As I referenced above, [ am a farmer on the San Joaquin River. I divert under
both appropriative rights (sec Attachment “J”} and under my riparian rights {my chain of
title documents are being introduced by a CDWA witness as Exhibit No. CDWA-6). 1
have personally experienced the adverse impacts of the SWP and CVP, and other
upstream projects. 1 have had reduced crop yields due to high salinity of the River water.
1 have been unable to divert from the River due to decreased upstream flows and the
destruction of the high tide which previously extend to the portion of the River I abut,
Requiring the DWR and USBR 1o meet the previously established Water Quality
Objectives which are contained in their permits would not only protect me, but also -
numerous other beneficial users of water. Farmers further downstream have experienced
more loss due fo salinity because salinity rises above the Vernalis standard as water flows
downstreamn as previously discussed.

Finally, for clarification, thc draft Cease and Desist Order states the temporary
barriers are installed to mitigate the adverse effects of the HOR fish barier. This is
misleading. Although the federal funding for the temporary barriers was previously
linked in CVPIA to the funding for the HOR fish barrier as mitigation of that barrier, that
does not accurately describe why the other three tidal barriers are installed. It is my
understanding that DWR now shoulders all of the costs of the tetnporary barrier program,
though there may be some arrangement whereby USBR will pay its share in some other
way. The temporary tidal barriers are installed to partially mitigate the adverse effects on
water levels, guality, and quantity resulting from the operations of the CVP and SWP. At
this date, the SWRCB should not be trying to avoid describing the true state of affairs in
the South Delta. There is no disagreement that the projects lower water levels, decrease
flows, reverse channe! flows, cause stagnant Zones and worsen water quality. The
temporary tidal barriers are one of the preliminary steps in comecting these problems.
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V. Watn:r Quality Response .P'lan

Finally, I will address this Board’s reconsideration of the Chief of the Division of
Water Rights approval of the current Water Quality Response Plan for Joint Point of
Diversion. In approving the current Response Plan, the Division Chief waived
compliance with the currently existing Water Quality Objectives for Agricultural
Beneficial Uses at the Brandt Bridge, Old River near Middle River and Old River at
Tracy Road (sic) Bridge. This would appear to be not only beyond the Division Chief’s
authority and contrary to D-1641, but also directly contrary to the purpose of the Water
Quality Response Plan.

D-1641 requires as a condition to JPOD that the DWR and USBR “develop a
response plan to ensure that the water quality in the southern and central Delta will not be
significantly degraded through aperations of the Joint Point of diversion to the injury of
water users in the southern and central Delta” (see for example page 150-151 of D-1641).
Approval of the plan was t0 come from the Division Chief.

The purpose of the plan is to ensure that the incremental affects on water quality
resulting from JPOD do not injure other users. Inexplicably, the Division Chief decided
that while she was protecting the Delta users from the incremental effects of JPOD on
water quality, she would relax the existing Water Quality Objectives. In other words, she
allowed a greater impact to water quality than she was protecting through the plan.

This bizarre decision by the Division Chief cannot stand and should be forthwith
revoked. No further evidence is necessary to undo such an act which is not only beyond
her authority but directly contrary to the explicit and implicit purposes of the Water
Quality Response Plan, This Board will consider changes to the 1995 Water Quality
Control Plan throngh the Periodic Review process and perhaps through the process
resulting from DWR and USBR's Petition to delay implementation of their permit terms.
The Response Plan process did not give any party notice that such a significant change
was pending and so it would be unfair and wrong to allow it. Similarly, we belief'a
change in the standards would require new environmental evaluation.

SDWA requests that the Water Quality Response Plan not include the Division
Chief's wrongful waiver of existing standards.
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TESTIMONY OF WILLIAM “CHIP” SALMON

My name is William Salmon. Ireside at 774% West Undine Road, Stockton,
California. For the past five years [ have been the manager of ABF Services, inc.
(“ABF”) and I also own and lease other property in the South Delta which 1 farm
separately,

As manager of ABF, I farm a piece of property at the east end of Grant Line Canal
as indicated on Attachment “A.” It is my understanding this properiy is riparian to both
Grant Line Canal and Middle River. The crops on this property have included walnuts,
grapes, beans, alfalfa, tomatoes and other row crops. '

In the last few years, I have noticed an increasing and substantial damage to the
crops resulting from salinity. This problem has been verified by representatives of the
Ag Extension Service and by a laboratory analysis done by my fertilizer representative at
John Taylor Fertilizer. Attachment “B” is a copy of the tissue analysis of the walnuts. It
indicates acute chloride toxicity.

Attachments “C” and “D” arc certain water quality sampling data from DWR for
Middle River and Grant Line Canal, the two places from which | diverted water for this
property. The Middle River data for 2002 shows EC levels in the 700 and 800 range for
most of the yeat, especially in summer. The Grant Line Canal data (measured at
Doughty Cuf) shows EC in August was generally above 800 and sometimes 900. For the
sunmer months in general, the level was most always above 700, though of course there
were fluctuations. The EC objective at Vernalis for agriculture during the summer
months iz 700.

1 have also attached some pictures as Attachment “E” which show some of the salt
damage to the crops. Copies are difficult to view, but they do show the burned margins
of the leaves and arrested growth associated with the salt damage. '

The daga for the damages in 2002 are as follows. The 105 acres of walnuts had a
decrease in yield form 254,580 tons in 1999 to 105,380 in 2002 for the Payne variety and
85,420 tons in 1999 to 33,440 tons for the Wesiside varicty. There was obvious leal bumn
and stunted growih on the walnuts frem the salts. Although the orchard would have to
have been removed eventually due to a virus, it still should have had many mare years of
production left. However, I had to remove the orchard in 2002 because of the decrease in
yield at a cost of $450 - $550 per acre which included tree removal, root removal and

“associated labor. '
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The grapes are 47 acres of the Chardonnay variety. The sugar levels necessary to
allow harvest for the contract I have were never reached, the grapes actually began to
turn inte raisins and the vines to defoliate. Although I did harvest some of them for juice,
basically the entire crop was lost.

Beans wcfe planted on 68 acres. The stunted growth of the plants was very
obvious and the crop yield was one-half of other fields using the same seed and cultural
- practices, This acreage vielded 10 sacks per acre while the others were 20,

Although I have not calculated the current year’s problems, the Chardonnay
grapes are again stressed and wil] have a decreased yield and the young walnut tress |
have planted which include the varieties of Tulare and Chandler are suffering from
chloride stress.

To address this problem over the years I have applied soil amendments such as
gypsum and have flooded the fields in winter to attempt to flush out the salts. However,
the soil ph in combination with the salty water binds ¢he chlorides and ‘prevents leaching.
The walnuts and grapes acreage arc installed with tile drainage, but even that aid to
drainage was inadequate.

If the water quality in the interior South Delta channels, including the Middle
River near Old River compliance location was maintained at the 700 EC standard {April
through August), the salt problems I am experiencing would certanly decrease and result
in a direct economic benefit to ABF and associated parties. It is my personal belief that
the State Water Resources Control Board should require DWR and USBR to comply
with their respective permit conditions and meet the South Delta Waier Quality
Objectives.
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1 DIRECT EXAMINATION OF THE
2 SOUTH DELTA WATER AGENCY PANEL
3 BY MR. JOHN HERRICK, ESQ. representing the South Delia
4 Water Agency: |
5 MR. HILDEBRAND: Good morning, Madam Chairperson.
& CHATRPERSON DODUC: Welcome. ,
7 ME. HIiDEBRAND: Before 1 bkeqgin on my testimony,

8 I'd just like to call wour attentiocn to the fact that I've
9 been a farmer for more than 40 years. But prior to that,
10 I was the director of a major oil field rgsearch

11 laboratory. which did research that was relewvant to what
12 we’re discussing here apd that will provide me with

13 expertise when ! do the rebwttal testrimony later in the
14 proceeding here.

15 The purpese of my direct testimony is to

16 demonstrate that contrary ko allegations by other parties
17 failure to enforﬁe the ¢.7 EC standard would caunse

18 substantial damage and that the DWR and USER can comnply
12 with the .7 atandards without resorting L¢ apy measures
20 that are beyend their conktrol and without any .

21 reasonablé == uvnreasonable water costs.

22 And this iz true not only with the temporary

23 bkarriers but later on with the psrmanent barriers. It's
24 even eagier to do it then, quipe a pit easgier.

25 My rtestimony, first, reviews the regulatory
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background that led to the Board's adoption of the .7 EC
standard. I was an active paiticipant in all of those
reference proceedings. I won't dwell on that, becausze
counsel has already covered that pretty well!

The issues before this proceeding arg whethexr a
mease and Desiszt Order should be issued and whether its
provizions should result in prompt compliancs with the o
EC requirement. The answer to both questions should
clearly be yes. The DWR and USBR show no aigns of having
considered how they could comply with the .7 EC
raquirement, and have apparently made no plans to do so.

My tesctimony next explains and gives references
to show that the CVP is the pringipal cause of the
salinity problem in the south Delta. And my testimony
explains why this is the case. The references show that
prior to the CVE, the salinity in the seuth Delta channela
was econsistently lower than the current .7 EC requirsment,
except in Scptember of 1931 after mogt Crops had been
harvested. Even then the hire salinity came from the Bay
and only under portions of socuth Delta channels.

My testimony then discuszas the fact that
dilutions water will be needed to meet the .7 EC
requirement until west side drainzge from the CVP service
area ig kept our of the river. That should be done.

My testimony d¢es on to 1ist 7 measures which

FETERS SHORTHAND REPORTING CORPORATION {916} 362-2245
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could he combined in variouns ways at varieus times to mest
the .7 EC reaguirement, even while using temporary
barriers. |

Mcone of these measures are beyond USBR and DHR
control, and none would involve an unréasonable use of
water. For axample, recirgulation of the Delta-Mendota
Canai water, such as was done in August of 125t vear, oan
provide .7 E{ water at Brandt Bridge and in Qld River at
the Head of Middie River in July, August and Septembec.
Those are 2 of the 3 compliance poiats we'wve discussed,

If the salinity in 0l4d Riwver at Tracy Bpoulevard
would then still exceed .7 EC, the Middle River barrier:
can be redesigned and provided with a fish-friendly
low-1lift pump to force high guality water up th;ough
Middle Riwver and into 0ld River. That wonld enable
compliance with all 3 of the internsl periods.

Wow, in othar menths than June -- than Juiy -
August, and September fishery considerations make preclude
the recyeling of DMC water. But there are various

potentials however to purchase tributary water or to maks

exchanges such as the release of water from westszide

storage or frem -~ when there are congurrent deliveries to
storage, they could instead be pot in the river. And in
any cther case, that water then can be replaced during

July, August and September when recircwnlation can take

PETERS SHORTHAND REPORTING CORPORATION {(B16) 362-2345
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My testimony goes on to 4iscuss the other
benefilts that can result from recovery of these dilution
flows. It also calls attention te the bénefit to export
water guality that results from meeting the .7 EC
requirement. The measures needed be provide .7 EC will
alac substantially contribute roward maintaining adequate
dizsolved oxXygen far fish in the Stocktnn ghip channel,
and will assist in cutmigrating Salmon smolts that migrate
after May 15th.

The testimony also discusses the substantial
agricultural loss that will oecur if the .7 EC reguirement
is not enforced. We will reobut testimony during --
disputing this loss which is being submitted by other
parties. Those parties all regeive irrigation supplies
incidentally with salinities substantially lower than
.7 —— the .7 that they deon't want us to hawe.

Apother issue in this proceeding is the water
quality wag response plan. In improving the current
response, the Division Chief waived cempliance with the
water quality cbjectives for agricultufal beneficizl uses.
This is contrary to D-15841 and contrary to the purpose of
the response plan.

In summery, the USBR and DWR have known for at

least § years thet they would have an chligation to

PETERS SHORTHAND REPORTING CORPORATION (3167 362-2345%
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provide .7 EC water in sourh Delta channgls thisn year, bhut
they apparently did not even consider how they could do
go. The CVP is primarily responsible for increasing the
pre—CVP.in-channel =alinity, which was appreciably.lower
then .7 BEC. The .7 EC requirement can be met even while
using temporary barriers by combining a whole list of
measures in varicus ways at various times.

None of these measures are beyond USER and DWR
control. You'we heard a Lot about how maybe the
viclations occurred dus Lo reasons bevond their control.
Thatt is just plain not the case, and none lnvolves
substantial water costs. Enforging the .7 EC reguirement
will involve measures that bénefit fishery and export
water quality.

Failure tc enforce .7 EC would be damaging to
south Delte agriculture. Allegaticns by other parties
that .7 EC is not noeded for crop ?ields are based on
flawed testimony that sowth Delta will rebut.

When the Division Chisf waived compliance with
the existing water quality objectives she violated both
-164]1 and the purpose of the water gualily response p;an,

For all these reasons there should be a Ceaée_and
Desist Order which enforces prompt compliance with the .7
cbjective at all monitoring points.

Thank vou.

PETERS SHOERTHAND REPORTING CORPORATION .(9161 352=2345
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¥MR. HERRICK: Madaﬁ Chairman, Mr. Hildebrand, is
south Delta Water Agency Exhibit ﬁuﬁber 2 a true and
correct copy of your testimeny summarized here today?

ME. HILDEERANMD: That iz correct.

Q And that exhibit includes Attachments A through J; is

that correct?
A That's correct.
Q And exhibit South Belta Water Agency 2 Attachment B is
your statement of gualifficaticons; 1= that sorrect?
B That*'s correct. And that's=s ﬁhat I expanded oo briefly
for the benefit of the chairman.

MR. HERRICE: Thank you. I'll now mowve to our
next witness, Terry Prichard.

If you will please summarize your testimeny, sir.

ME. PRTICHARD: Good morning Madam Chair. My name
is Terry Pricherd. I1I'm a water management specializt in
the Department of land, Air and Water kescurces at UC
Davis. I'vo worked on water and sa2linity issues for many
years. I was asked to comment on the necessity and the
underlying reasems for the ¢.7 and 1.0 EC standards
depaending upon the time of zeason.

in setting the water gquality objectives for the
southern Delﬁa, an array of crops were originally used.
We hear in these hearings = lot about beans, hut the crops

ropresented were both annnal crops and perennial crops.
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are not within the control of the DWR and USBR?

0 No, I meant the opposire. JActuwally, I meant that

becavse you have stated thal those are actions that could
helpr achieve compliance. If noncompliance occurred,
should the Board take those acticns into cnnsiderafion as
to whether they were taken, and if that would be a basis |
for finding an enforcement action is necessary?

A Well, I haven't assumed that the Board would dictate
to the projscts which of those optiens they utilize and in
what combinatien and in what times, but T think it's clear
that it is possible to meet the .7 without measures that
are beyond the contrel. And therefore, the Cease and
Desist COrder should merely =ztate that you musl gomply.

Q Thank you. Sa you described several actions that the

Bureau and DWRE could take, as I just mentiened. One of

‘them is a release of water from New Melones in'ZﬂDSF you

menticned in your written testimony that the Buzeau failed
to make any releases in 2005 to help meet water gquality in
the south Delta. Are ycu.awaré of any need to make
releases for water guality in the south Delta in 20057

A If I implied that it was —- the need was in any
particular year, I didn't mean to do so. Whenever it is
needed, the Bureau has an cbligation to mﬂké releases from
New Melones sufficient to meet the Vernalis standard.

And sure oncs when we get a2 high flow year like
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this, it doesn't happen to be necesszary. bBut the Bureau
has a practice of saying that they're allocating a certain
amount  of water for water guality, even in the years when
they know they wen't need if, and then somehow implying
some credit for that in the vears when they do need it.
It's a rathexr peculiar system.

Q Well, in 2006 if the Bureaw had water available in New
Melones, would you support a finding that that water

should be used for meeting water guality chjectives on the
south Delta?

A Yes.

Q So if that water is availakle and you Say it should
be, could =~ is there a reason to find that there ig a
threat of noncompliance at this time?

1 Yes, bacausse the amount of water they allocate from
New Melones isn't slways allocated. They have not met it
in the past. HNumerous oqcasidns they have pot complied
with the standard. and even if they do, it doesn 't meat
the standard further downstieam.

Q Well, Mr. Hildebrand, we're talking about the =standard

in the scuthern Delta at 3 compliance locations which only

began April 2005 at 7. Sa --

A Ye5, bur 1 think you just referrsad to 20048 and they

will apply in 2008,

2 Yea, that's my point, is that's where the enforcement

PETERS SHORTHAND REPFCRTING CORPCRATION (916} 362-2345
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team has said thet there 1s ro be a threat of

nencompliance Lthat we're addressing at this hearing is

whether or not there is sufficlent evidence to support a
threat of.ncncompliance. And I'm trying to determine
based on your testimony if the Board could.consider the
current water guality conditions to help them ungderstand
whether the enforgement team is correct in bringing this
action a8t this ﬁime.

8¢ that's all I'm relating it to, not past
standards that the Bureau may not heve met related to
Vernalis, which I think you'rs referring to. I'm only
talking about the standards of this hearing. And they
only became effective April 2045.

Soc my question now is, glven that, this is the
direction I'm asking you irn this question is, given that
you've desorihed several actions that the Bursau and DHR
could take to meet compliance with the objectives, Jdo ¥ou
think these actions suppert a determination by Che Boarxd
that & threat of noncompliance as described by the
enforcement team is not supparted?

A The DWE and the Bureau have shown no indieation that
they intend to do those things that I'wve listed that are
feazible. And therefore, if we heve g dry Year next year,
there's definitely a threat of'monéompliance.

Q Well, what do you base the —«~ you're stating that DWR
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and the Burean hawve made indications that there is no
intent to comply with their water right permit conditions,
what is the basis for that?
A Well, I think thers are several bases. For one thing
T'we sesn letters from the DWR and the RBureas savino that
they might not be able to mest the standard next year.
That =oems to me to be a threat of noncompliance.
Q What was the purpose of that letter?

CHATREERSON DODUC: ALY right. I think we've
been here before. '

MS. CROTEEES: T don't think he's sever answered
this guestian.

CHAIRPERSON DOLOC: Well, I think he's tried.
And he's based it on evidesce and discussions that havre
already taken place and guesticons Lhat have already bacn
asked by other witness, especially the prosecution team;
If you're stepping into the area of whether or not the
prosecution team can proposs a Cease and Desist Order feor
a potential viglation, again, that's a legal matter thar
we're nobt golng to be discussing here iﬁ thia hearing.

I suggest you mova on to your next line of
questicning.

MS. CROTHERS: Okay. Well, these questions are
going Lo wheﬁher there are facts in the reccrd Lo support

the threat or likelihood of noncompliance. Mr. HBildebrand

PETERE SHORTHAND REPORTING CORPORATION i916) 362=2345
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has given us= sevefal facts that would suggest thal that's
not.supported. So I'ﬁ trying to understand what the basis
ocf his conclusien is that there.is a threat,.

CHATRPERSON BODUC: And I bhelieve he's answersd
your question.

| MS. CRﬂTHEﬁS: COkay. Thank vou.

You alsc have said that DWR has_not taken any
acticons to support -- any actiong to improve the wabker
guality conditions in the San Joagquin River to help meet
these objectives. Are you aware of the substantial funds
and acticons that DWR has administered and supported in the
Sap Joadquin River Drainage Program?

MR. HILDEBRAND: I'm aware of what's been done,
but it's, at this point, not adequate £o resolwe the
problem. It's true that if the various parties involved
were to stop the drainege inte the river from these lands,
including wildlife refuges Lhat receive Delta-Mendota
Canal water, and hence receive that éalt lnad, if they
would keep that =salt 1uad_out of the river —— it's a nene
indigencns selt load —— then we would go back largely to
the sitwationh we had, prg CV¥P, when we had no salinity
problem. But while there's talk of doing, it's a long way
from having happened. It's nol anything that's geing to
avoid viclaticn in the next few yzars.

Y] But you would agree that there are -- have bheen
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acticns taken by DWR to reduce the salinity inte the south

Delta based on the San Jeagquin River Drailnage Management

Program?
A Say that last again, based on what?
o Well, I am just trying to clarify your position that

OWR has taken no actions to help improve water gquality
conpditicns in the San Joaguin —— sonth Delta. and I am
trying to clarify that that —- I think you have =said it,
but T wasn't quite cleer of vour answef, that there have
been actions by DWR to improve Lhe waltery guality in the
south Delta?

B Well, not primarily by DWR. because.the problem arises
from the CVP primarily rather than DNR, but DWR wheels
water for the CVPE and sc they become involved lo it. But
the cause of the probklem is the drainage that is of
nonindigenous =alts that are imported intc the valley oy
the Delta—-Mendota Canal and delivered to afg lands and to
wild life refuges, which consume water and then drain the
emit into the river. Now, I don*t know that the DWR has
done anything particulsr akout that.

ME. CROPHEES: Thesa are some duestiong for Mr.
Robin=cn. Mr. Robinzon, you state that you're a —— that
you have a farming operaticn on the Lafayette Ranch: is
correct that corcect?

ME. RUBINSON: Yas.

BETERS SHORTHAND REFORTING CORPORATION (916) 362-2345
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actions taken by DWR to reduce the salinity into the south

Delta based on the San Joaquin River Dralnage Management

Program?
A Say that last again, based on what?
[} Well, I am just trying to clarify your positior that

DHWER has taken no actions to help improve water gquality
conditiong in the 8an Joaquip — south Delta. And I am
trying to clarify that that -- I think you have said it,
but I wasn't guite clear of ywour ansver, that there have
bzen actiones bw DWR to impfove the water guality in the
gsouth Delta?

A Well, not primarily by DWR, becsuse the problem arises
from the CVP primarily rathsr than DWR, but DWR wheels
water for the CVPF and so they become involwved in it. But
the cause of the problem is the drainage that is of
nonindigencus salts that are imported into the valley by
the Delta—Méndota Canal and delivered to ag lands and to
wild life refuges, which consume water and then drain the
galt inte the river. Now, I don't know that the DWR has
done anything particular about that.

ME . CRDTHERS:V These are soeme guesticns for Mr.
Robinson. Mr. Rebimson, wyou stake that you're a -- that
you have a farming operation cn the Lafayetts Ranch! is
carrect -that correct?

MR. ROBINSON: Yes.
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éRGSS PEAMINATION OF
THE SOUTH DELTA WALER AGENCY PANEL
BY MS. TINA CANNOM, STAFF COUNSEL, representing the
California Department of Fish and Game:

M3. CANNON: Good afternson Tina Cannon from the

california Department of Fish and Game. I only have a

couple of questions.

My quaestion ig for Mr. Alex Hildebrand regarding
statements that are made in Socuth Belta Water Agoncy
Exhibit 2 Section 3{e), page 7. Mr. Hildebrand, in your
statemsnt you state that additional flow wonld prowvide
benefit to various fisheries. Is this & generaliﬁed
statément.or is this a referencs to recireulagion?

MR. HILDEBRAND: It's generalized toe the extent
that it addresses the benefit to fishery of having a
greater flow and meost of these things that a&re referred
to, tﬁe methods by which the .7 EC could be met alsc
involvad an increase in flow at Vernalis and on
dewnstream.

The source of that flow is & separate guestion,
but I made the point that the measures in ordgr Lo deal
with the salt lozd that comes out of the westside CVP
sayvice area at this time until they conkrol it otherwise,

yvou have tao have more dilutieon. &And the question is how

vou get that dilution and to what exteont can yéu do it by
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recirculating water rather than releasing new water. But
in either event you ingrease the flow.

Now the ability ta maintain the dissclved oxygen
required for fishery, st any point in the =cuth Pelta
reqguires there to be a2 net flow, so you den't have a
stagnant area where you can't contrel either salinity or
disseclved oxygen. &nd you had big fish tills. For
example, when we didn't have a net flow in Old River, and
thare's a major probilem for the migrant fish getting back
and feorth through the ship channei, because if the
dissolved oxygen requirements for the ship channel are not
being met most of the time oy much of the time, I should
SAY .

"And if you do the —— use these methods of meeting
the .7 that I referred to, you then do have a bigger fiow
both ir 0ld River and zlso into the ship channei. And
this should benefit the fishery from the standpoint of
dissolved oxygen. But it alsc has'a bengfit that it's My
understanding from testimony from Fish and Game in the.
past, that there are a good many Salmon smﬁlts, for
example; that come down before and atfter the pulse flow
from April 15th to May i5th.

And if you don't have an adeguate flow at
Vernalis, and that flow essentially all goes in to 0ld

River, it shoots these poor little Salmon smolts right

PETERS SHORTHAND REPORTING CORPORATION (916} 367-3345
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recirculating water rather than releasing new water. But
in either event you increase the fleow.

Now the ability to maintain the dissolved oxygen
regquired for fishery, at any peint in the south Delta
requires there to be a net flow, so you <don't have a
stagnant area where you can't control either salinity dr
dissolved oxygen. And you had big fish kills. For
example, when we didn't.have a net flow in O0ld River, and
there's a major problem for the migrant fish getting kack
and forth through the ship channel, because if the
dissolved oxyoen requiremants for the ship cheanel are not
being met most of the time or much of the time, I should
say.

and if you do the —- use thesec methods of meeting
the .7 that I referrsd to, VOU _.then dn have a bigger flow
both in ©ld Riwver and also into the ship channel. BAnd
this should bensfit the fishery from tha standpoimt of
dissolved oxygen. But it also has a benefit that it‘s My
understanding from testimony from Fish and Game in the
past, that there are a gomd.many Salmon smolts, for
axampls, that come Jdown befere and after the pulse flow
from April 15th to May 15th.

| and if yon don't have an adequate flow at
Yernaliz, and that flow essentially all goes in te 0ld

Riwer, it shoohks those poor little Salmoh snclts right

FETERS SHOETHAND REPORTING CORPCRATION (916) 362-2345
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over to the export pumps. Aﬁd the contention i; at least
that thakt's not Vefy good for the Salmeon.

If, on the other hand, you have enough flow 30
that at least a substantial portion of the Vernalis flow
goe= on down to the central Delta rather than cutting
through Old Riwver and Grant Line and back to the federal
PUMPS, thén_thcse smelts have a chance ©f getting ouft fo
the bay. |
O Mr., Hildebrand, are you aware of any specific study
that's been done on the effect recirculation would have Oh
the fishery?

A _Ro,.we’ve tried te get the fishery to propose the
teating that might be done to assess that very queséian-
atr the time of this temparacy thing in Auwvgust of last
year, the fish agencies indicated that, number 1, they
didn't bhave time to think about hew to test it, and,
number 2, the impact of a flow of only 230 CF5 would have
on the hydraulics of the aystem were so small they didn't
think thay could detect it..

for the most part, the kinds of flows we're
talking about for recirculation wourld be in the range of
250 to 500 or at most 1,000, So¢ I've been in
communication with the Bureau repregentative who handled
that test last Adugust to try to get the fish agencies to

propose a new test next year, which would res¢lwve Lhat
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issue.

But it’'s wy undarstapding that so far he ha=n't
succeeded in gettlng much interest on the part of the fish
agenciea to do that. The 250 was éufficient. It was
superimposed on the 1,060 CFS at Vernalis. So it went
from 1,000 to 2,250. In doing that, if you maintain the
game roleasa fram Wew Melones that you would have if you
weren't recireulating, you then get a reduction in =-- at
the salinity in Vernmalis of akout .3, in other worde fron
.7 down to .6, and you then have .7 at Brandt Bridge,
because typically the degradation, increasse in salinity
getting from Vernalis toc Brandt Bfidge is only about
one—tenth. It doe=n't go all the way vp to 1.0, exceph
under extreme situations.

Now, socmetimes it does rise more thaﬁ one—centh.
But the more typical situation is if you have .6 at
vernalis, you will indeed have .7 ﬁt Brandt Bridge, and
you will have incyeased the flow all the way down through
the ship channsel, which is a2 major preblem for the
fishary.

Q o if I he=ard you correctly, there was no fishery
element in the Newman waste study?

A Mo, the fishery people were asked to provide that and
they did not choose to do =5C.

Q If you provide added flow through recirculatien, do
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you increase pumping to recover the water?

B At the time you're recirculating, wves. The
recirrulating plans that have been studied the most and
very mich of it by my working with the metrnpulitan water
district staff, is that it appears tc.be vary little
fishery potential impact in 'Juls,r, August and Séptember and
alesc that they have the capabiiity physically of doing
regcirculation during that pericd.

Mow, if you recirculate im June, there may bea
fishery issues. But you can do that by delayed
recirculation. Suppese, for example, that iﬁ June you're
delivering water to storage somewhere, the projects are,
and suppose instead of delivering it to storege, you
delivered into the river, ang then ?cu restore the storage
that was there by lass, during June, July and —- or July,
Auvgust and September. Thep yoeu get the increased flow in
June witheut increasing theDelta Pumping in June or you
can take the borrow the water out of San Lwis Dam, fer
example, and provide the inereased flow in the river by
that means at that peoint in time.

And then in June, July and August -- uf July,
August apd Seprember vob have the physical Fapability of
replenishing that suwpply in San Luis Dam. These are Jjust
examples. There are otherAthings that can be done with

water exchanges and other things. And my testimony gave a
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list of possible things to consider. And what are the
best things te consider in that particular point in time
would he something for the -- to ke determined by the
projects., But they hawve the capability of doing it 1if
they just would do it.

M5. CANNOM: WMo further guestisns.

CHAIRPERSON DODUC: Thank you.

Contra Costa Water District?

Not here. .

¥Merced Irrigation Pistrict San Luis Canal
Company?

CROSS EXAMTRATION QF
THE SOUTH BELIA WATER AGENCY PANEL

BY MR. RRTHUR éODWIN, EEQ., representing the Merced
Trrigation District:

MR. GODWIN: Good morning. Arthur Godwin for
Merced Irrigation District.

First of all, I have some gquesticns for Mre.

‘Hildebrand, and this is regarding his testimony. It's

Attachment I, which I believe was South Deltra Water Agency

Exhibit 3.

MR. HILDEEBRAND: Let me get that. .fust & moment,

Q I+'s the Oriob report.
3 I have the Orlgb report befores me now, what's the
question?

PETERS SHORTHAND EEPORTING CORPORATION {916) 362-2345
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referring to, you know, what is their objective function
and how does the informatiocn change behavicor. I'm not
exactly sure who the people that you're referring to are,
so I can't say exactly.

MR. MIMNASIAN: Okay. Well, 1lgt's turn to Dr.
Hildebrand -- Mr. Hildsbrand and Mr. Robinson for that
information.

Alex, the typical the fafmer within South Delta
Water Agency is roliant upon a pump cut of & slougﬂ oar out
aof the ri;er, is he not? .

MR. HILDEBRAND: Typically, yes.

Q Goes that farmer have available to him a hand-held EC
meter Lo Khow what the water quality coming cut of that
pump is at any given éﬂint?

A Well, I do and many farmers do, but not necessarily,
because it's not something the farmer can contrel. 5o he
has to make do the best he cen with whatever i=s there.

Q Let"s take a typical farmer whg has an alfalfa crop,
and let's take a typical dry year. And how would we help
that farmer reduce any harm that might occur from salinity

in the water that ha's pumping?

A Can I be a typical farmer?
Q Please.
A Okay. When I have had alfalfa, I've used Tensiometers

te determine the salinity of the water penetration down
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through the root zone., And I found that in the summex
months the alfalfs transpires a great deal cf watexr,
because the amount of water that a ¢rop plant has to
tranépire up through its reots and out through its leaves
in order to grow a pound of crop biomess is a pretty fixed
propogition.

Alfalfa genarates an encrmous biocmass. That's
why == and it's a major input to the dairy industry, of
which is a very large industry in %an Joaquin county. The
result is that vou have to penalrdte & lot of water inteo
the root zone., Alfalfa, incidentally, is harvested once &
month, S0 it's something you Might get te & or 8 harvests

3 veer.

And so you have to penetratse each month intg chat
root zone as much water as the crop needs 1o transplre and
have meximum growth, plus enough to fiusk the salt Lhat's
always in the incoming water out the botlLom.

#low, the more -- the higher the salinity of the
water, within the ranges we're talking about here, the
more leach you have Lo have, .hence the more penetration
You havé to have.

w=ll, I found that in The summer months the ET of
the crop was so great, that I couldn't get any leach at
all, sc that the sali coming in with the irrigatiﬂn water

in each irrigaticon was just accumulative smlt in the rxoot
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How, the théorists zay oh, well all you'wve gof to
do is put on more water. But you <an't do that, In the
first place, when you grow alfalfa each month you have teo
mow it yow, you have to cure it, you have to rake it, you
have te bkail lt and you have Lo haul it off the field.

o] Right. And you're describing the timing problem.

A The timing problem. It torns out that you can only
irrigate typically about twice a month, and you can't
leave that water on too leng when you do irrigate, because
the alfalfa roots in their crowns are very susceptible to
damage from the lack of asration.

Q Sc let's imagine the farmer's problem. He's got to
time the irrigaticn with his harvest, with his
faertilization practices, with the weather, because if it's
teo hot, he'li scald it. And he's got tn-know what about
the salt in the 50117

A W=ll, he needs to know —— he needs to attempt to get
envugh leach with whatever his incoming water salinity is
sa that he won't accumulate salt in the root zones.

Q And he if has a2 soil test at the_beginning of the
season, and midway in the season he knows what the salt
level is in his soil, does he not?

A If it's worth his while to make that tezt. But

basically after you do it & few years, you fimd out that

PETERS SBORTHAND REPORTING CORPORATION {916) 2362-2345
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you know pretﬁy well.-
o ‘ Ckay. And he then haz to make 2 decision, I'm going
to turn on the pump or I'm going ﬁo dalay'turning on the
pump; Mow, is there a wvariance in salt in the water over
time at varicus locatione in south Delta?
A He can't make a decision to defer the irrigation or do
it sooner because it has te fit into the slot of
spportunity in his harvesting program.
Q it if he knew what the salinity was in his water and
if he know how it varied owver tbime during a week, he could
pick & better time to irrigate. coeuld he not?
A My point he can't pick a better time, hecause the time
igs dictated by the harvest problem.
Q Iz it not -- wowuld you agres that generally farmers
within Scuth Deita Water Agency today, don’t have Lhe
toola te pradicu whetﬁer there is any change, if there is
anv, in the salinity of the water at his punp, becaunse
they don't havé the data?
A That's an exaggeraticon. Some of us do hawve EC gauges
and we can check as often as we find it.
4] #nd what do you know about your particular location
which happens to be pretty high up in the south DeltLa?
B I'm fairly close to Vernalis, =0 that when the EBurceau
chooses ta ﬁeet the szlinity at Vernalis, I'm in not teo

bad a2 shape, if they do that.
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Q Let's take a farmar iﬁ south Delta who's located at
one of these slﬁughs, his pump is cff the tiver because he
was proteéting it from floods, and there are drains, there
are farmers draining above him. Doss be have the data
available te him Lo know whether the water is good on
Friday night when everybody goes home and not so good on
Moenday merning when they come back?

A If he's irrigating off the main stream, he will know

what typically is the reduction ip —- or the ingresse in

salinity at the point where he's irrigating.

Q Would it be correct te say that Spouth Delta Water
Agency and its land owners currantly don't have a method
of monitoring when the drain pumps are tvorned on in areas
that do influence the quality of the water bejing taken by
an irrigatox?

¥ Most farmers are in sitwations where thevy know whethsr
the drain pumps are running or not.

Q But vou agree that there's no data bank in which
hand=held EC meters are transmitted to a central registry
for drain water operations?

& I don"t think that would do them any good.

o Do you agree that there's no schedule for turning on
drain water pumps in thase sitvations whera back-flow and
tidal impact ca&n bring it into a receiving -- excuse me, a

location where irrigation pumps are extracting water?
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By You're assuming again that the zgricultural community

has more control over the time of their pumping, whether
it be opto the land or out of a slough than they actually

can have in commercial practice.

o S5c your opinion is the construct of South Delta Water

Agency educating land owners accumzlating data and
transeitting the dafa to its irrigators and land owners is
flawed. Why is it flawed?

A I didn't say it was flawed. I said they don't have
the Gpportuniﬁy for the flexibility you're suggesting.
Furtharmore, i{ you're an experienced farmer, you can 1ookl
et your crop and just tell by looking at it whather it's
short of water or not. And.it may be short of water
because you didn’t apply it socn enough or it may be short
of water becausg The salts built up and the plant is
unable then, through its oswotic root systsm, Eo take the
water put.

Q Tf a farmer has accurate readings of seoil salinily,
and if he applies water earlier when its better quality,
he ~an do somesthing about the seil salinity when the water
euality is worse, can't he?

A Again, you're assuming that he can aprply it earlier.
That isn't negessarily the case, typically not the case.
Ha has a very defined opportunity to do that water

appiicaticon, and particularly in alfalfa, but this is
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somewhat trupe in octher cases; |

Furthernore, you can't grow a crop unless you can
get it through the seedling stage. A&nd what all these
academics overlook is that the seedlings are considerably
more salt sensitive.than cthe mature crop, which iz ail
that was tested when they made these tables.

And furthermore, the mcistuﬁe that's in the
geeling root zone is close te the surface. Consequently,

unless you're in the rainy seascn, which yvou aren't when

.you Lry to start a crop usually, the svaporation from the

s0il surface bakes that rainwater away that came down
hefore or even irrigation, if it was wery long before, and
takes the water molecules cut and leaves the salt
malecules behind, so that it's wery difficult to awvoid
having a salinity in the seedling roob zone which is
damaging to the seedlings.

And if you'we planted s crop, which I guess you
haven't, you'll [ind out that you may plant beans, for
example, and a third of the keans come Up, because the
conditions waren'L suitable. It was too salty or it got
dried cut too much before you could get them planted 6r

the scil == the weather was such that it was too cold.

- Beans won't germinate when it's celd. Or vou do get an

abrupt rain shower, which creates a crust on the surxrface

and the leaves —-= the beans can't get up through it,

PETERS SBORTHAND REPORTING CORPORATION (D)€) 362-2345
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There are a whole lot of ;omplexiti&s to farming that
don*t seem to be apparent Lo nonfarmers.
Q Okay, Well, let's take those compleéxitles and Lry Eo
work with the $3.3 millien that government alons would
lose under Dr. Snaith's hypotheticals and s;ydy. And if I
gave you $1.5 million of that, if the presecution staff
crderad that as a2 condition, how wﬁuld yol help that bean
farmer make his decisicn about whather to planc at all in
February?
A fWell, it’s a decisicn the farmer has to make. Ia.a
lot of years he'll decide he ketter not.
2 Okav. For ons thing you'd have a soll test o see
when the salt was that you were starting with, wouldn't
youf_
A Na, no, because the ssedlings zeone for beans is nearx
the surface. And if you make a =alt test, when are you
going to make it? Before you put the seeds in or after or
wheh .
o Well, let me give you & hypothetical. Let's assume
that you did it before you made the choice of buying the
geed transplants for the seed itsell?
A You don't translate beans.
g Dkay. And let's agsume for a moment that that
decigiop is made in December, you don't know what kKind of

water year it is, do you?
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A I wouldn't decide in December whether 1°m qoing to
plant beans in May. That's too far shead.
Q Okay. &nd so by May you would know pretty much what
the water conditions were goimg to be, wonldn't you?
A No, not at the time I would have to buy my seed and
make my crop plan.
Q Wall, if you knew when the wildlife refuges were going
to release their water and their salt, and if you had a
websilte and @ model that showed what the ecperations of New
Malones were likely to be, your farmer would be better
aducated as to how to prevent the harm,'wouldn't he?
A I can predict better when the wildlife refuges arze
going to dump their salt in the riwver than they can what
the Bureaun is going Lo do at New Malones.

{Lauvghter.)

MR. MINASIAN: My point te you is 1if vou had a
millicn five to work with ecach year, could South Delta
Water Agency get inte a positicon where it could do the
tagting, give hand-held meters, set up the waebsite,
basically educate people so they would make better
decisiﬁns?

MR. HILDEBRAND: Well, am I to assume that the
Bureawn is going to meet the standard at Vernzlis or not?

c Well, I assume that their website is going to tell yau

how the ‘State and Bureawn intend to ¢perate the pumps and

PETERS SHCRTHAND REPORTING CORPORATION {216) 362-2345
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A I wouldn't decide in Dercember whether I'm going to
plant beans in May. That's too far ahead.
o) Okey. And sc by May vyou would know pretty much what
the water conditicns were going to be, wouldn't you?
A Mo, not at the time I would have to buy my seed and
make my crop plan.

2 Well, if you knew when the wildlife refuges were going

" tg release their water and their =salt, and if you had a

website and & modael that showed what the cperations of Wew
Melones ware likely to be, your farmer wourld bhe hetter
educated as to how to prevent the harm, wouldn't he?

A I can predict better'when‘the wildlife refuges are
going te dump their salt in the river than they can what
the Bureau is gaing to d¢ at New Maelonas.

(Laughter.}

ME. MINASIAN: My poeint te you is if you had a
million five to work with each year, could Sculh Delta
Water Agency get into a position where it c¢ould do the
testing, give hamnd-beld meters, =et up the webzite,
basically educate people S0 they would make better
decisions?

ME, HILDERRAND: .Well, am I to assume that the
Bureau is going teo meet the standard at Vernalis o not?
& Well, I assumes that their website is going to tall you

how tha State and Bureau intcnd to operate the pumps and

PETERS SHORTHAND REPORTING CORPORATION ({916] 362-23435
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Vernaliz are imperfect at this point in time?
A They certzinly are.
Q And do you agree that if we had bethter data produced
by the CVP and the 3tate Water FProject that harm could be
rrevented to your land owners in some circumstances?
3 It would have to not Just be better current data, but:
better predictability and we don't hawve that.
o And I want to use a word with you, vou used
recirculation, Thefe's a digspatchability Eo the
recirculation, isn't bthere? You need to know when tﬁe
water is coming, don't you:z
B Well we know fair amount ahead of time, beczuse it
takes a couple 2, 3 days to get that thiang started. So,
yeah, if they're going to recirculate like August of last
year, I knew when they were going to reciremnlate. In
fact, they wouldn't have done it if I hadn't needled them.
And then 1 knew when it was going to come, sure._ And we
goL out Ehere and we measured and knew exactly when it
arrived, and we knew exagtly what happéﬂed to the EC when
it arrived and we knew what increase in water elevation we
had. Bscause when we only have 1,000 CFS at Vernalis, it
gets =so shallow that sometimes T and my neighbors can't
pump. It's tooa shall for cur pumps to opgriate.. You have
to maintezin an adequate volume of water, and we didn't

have it. And when we got that 250 CFS come down, the
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depth increased 6 inches and we were in good shape,
But one of our problems is that the State Board
has stipulated flows for f£ish but not for agriculture.
And consequently much of the £ish flow is derived by
shifting the time of flow, sSo that instead of coming down
the summer when We nesd it, it comes down in the spring

and fall for fish. HNe w I'm not agaimst fish, but if

you're going to regulate the flow at Vernalis, you need Lo

regulate it on a year-round basis or you're just robbing

‘Pete to pay Paul.

CHAIRPERSON DODOC: I appraciate that, but that's
again --

MR. MINASIEN: Mr. Robinson, can I take you for a
moment. You'we heard Mr. Hildebrand. You're a member of
the Becord of the South Delta Water Agency, 2rg you not?

ME. BROBINSON: Yes.

o If 3outh Delta Water Bgency took on an educaticnal
role With growers, took on 2 testing and a data collection
role, comld it improave the chances of reducing harm from
higher salinity watex?

p-1 IL probably could. But I think where you're going 1s
we don't want to get pald for damage, we want watar
quality.

Q and water guality does differ on 2 temporal basis,

that iz at a point in time it may be better than it iz at

PETERS SHORTHAMND REPORTING CORPORATION {(916) 362-2345
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gquestion. And, again, whact it was, is in essence you
assumed that the salinity was a2 cause of —— or the
galinity in the applied water was the cause of the
reduction in yield?
B Based on the results in the Oriob report, yes, I did.

ME. EUBIN: Thank you.

Mr. Hildebrand, I have soms questions for vou and
I believe the reﬁaining guestions are directed towards
you. The purpose of your testimony is to describe how the
use of rock barriers could achiswve the south Delta
objectives, that's one of the purpoesesy l& that correct?

MR. HILDEBRAND: A purpose of my testimony was to
show that even with the rock barriers rather than the
permanent barriers, it was neverthelessz feasible for the 2
projects to adopt measuras that would meet the .7 EC
without either adopting measures beyvond their control ar
using an excessive amount of water. |
Q In your testimony, which is South Delta Water Ageacy
Exhibit 2, you appear teo draw a distinction between the
Vernalis objective and certain south Delta ohjectives; is
that correct?
A I'm not sure what you mean by making a distinection.
Q I refer yvou te page 1 of South Delta Water Agency
Fxhibit 2, the last paragraph, you Llndicate Chat the 19935

water —— excuse ne, “"The 1995 plan therefore recognized

PETERS SHORTHAMND REPORTING CORPORATION (®16) 362-2345
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that the San Joaguin River standarcds wéuld ke addressed
with good quality flows im the river while ths 0ld River
standards required cther actions, such as barriers, which
could not he implemented —- immediately implemented,

excuse ma"; is that correct?

& That was the assumption made by the Board at that
time.
) #and the gquestion that I asked is there was a3

‘distinction drawn between the Vernalis obijective and

certain soulh Delita obijectives, correct?

A I guess in the sense that if you.had almost g flow at
Vernalis and you get distilled water at Vernalis, you
would s3till hawve 2 problem dewastream.

e But according te your testimony, the 1395 plan or
Decigion 1641 sought te address the Verpalls standard with
Flow and the south Delta standards with, as you've
characterized it, other actions?

A It meeting the scuth Delta standard, the internal
standards, reguires more than just maintaining an adequale
minimum f£low.

2 Thank you. I now turn to page 3 of your testimony,
South Delta Water &gency Exhibit 2, uvndar Section 2
Subparagraph 1A, appears on the bottom of that page, .you
indicate, "As water passes Vernalis, it slowly

degrades.. . ."; is that ¢orrect?
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B That's correct.

o And the factors that you have listed here that
contribute to the degradation are evaporation, consumptive
use and wrban dischargez; iz that correct?

A That's correct.

Q Are ag discharges another factor that contributes to
the degradation?

a The degradavion caused by ag discharges is a result of

the szlinity that arrives at Vernaiis. Pre CVEP, when we

‘didn't have a lot of salt coming down Vernalis, it didn't

degrade much. If you were te illustrate with an extrewe,
BUDRPosSe we wexrs —— wée had distilled ﬁater conlng at
Vernalis, so that the irrigstors then downstream of
Vernalis were irrigating with 0 EC water, then their
discharge would also be practically 4. |

A3 you decreasse the flow and increase the
zalinity of that flow, those irrigators necessarily are
pumping some of that nonindigencus salt onte their lands,
their crops can take up_the water and reject the salt
which flows bkack inte the river. In addition to thar, we
have sewags gutflows from Manteca, and Lathrop and if they
ger a reverse flow that comez up from StockBOn and also
inte 0ld River from Tracy. |

So there are ¢ther things coming in that tend to

degrade it. But I think we submitted some sheets that
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showed thal typically the degradation or the increase in
galinity from Vermalis to either the Head of ©0ld River or
Brandt Bridge was of the order of Dne-tenth EC, =so rthat if
you had .¢ EC at Vernalis instead of .7, you'd ﬁtill have
.7 downstream.

o 80 if I understand your response corréctly, what the
farmers in the south Delta are dealing with is a wabter

supply that has, as you've characterized it, nonindigenous

salts —-
A That's right.
o ~- that are brought onte the farm. &nd as a result eof

the farming_practices, the salts are concentrated and it
iz reflected in the guality of water that's discharged?

A That's correct. As I explained during cross
examinatien, this is trne of any farmer. And your farmers
do the same thing, they recsaive water.. And the cnes who
receive water cut of the Delte-Mendola Canal are receiving
good quality water, but their plants take up the water
through their roots and sveporate through their leawves,
The salt is left behind and then drains inte the riwver at
a high cencentration. S$o no farmer can function without
having -- causing @ concentration of the salt that hes
reneives in his irrigation water. Blt there is very
1ittlé salt added t¢ the water in the soulh Delta channels

by the farming operations in the south Delte. They wmerely
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concentrate and have no choice but to concentrate,

Q In respcocnse to 2 guestions 1 asked previcusly, you

have recognized that there are factors that contribute to

the degradation of water qguality after water pasnses
Vernalis including urkan discharges; is that corcect?

¥ That"s correct.

O And I believe you referenced certain urban discharges;
iz that correct?-

A I mentioned them, yes.

) And which urban discharges are those?
A Manteca, Lathrop, Tracy, and if we get a revers= flow,

Spockton.. A new Lown of Mcuntain House is going teo
discharge inte Old River in the Ffuture. It doesn't do =o
yet.

L o] Thank you. I kneow ask vou to.turn Lo page 2 aof your
testimony, South Dolta Water Agency Exhibit 2. The third
complete paragraph, which begins, "Since 1855..." Do you
sae that paragraph?

A Yes.

Q You indicate that DWR and the United States Bureau of
Reclamation knew.that they had to undertake actiﬁns in
addition to the propossd barrigr programs in'order to meet
the 0.7/1.0 EC standard; is that correct?

& Th&t's carrect.

Q And what documeats do you reiy on, if any, to support

PETERS SHORTHAND REPORTING CORPORATION ({916} 362-2345
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that statement?
A Well, I rely on the fact that the EC standard was
detsrmined by the Board to become effective this year, and
that ohviously it was going to require actions in addition
o the temporary barrier program in order to de that.
2 and I should have clarified this, ﬁut whaen you speak
in terms of ﬁhe 0.7/1.0 BC standard in this paragraph,
you're speaking specifically of the south Delta standaxrds
thal are a subject of thig CTeasze an& Desist Order here?
-3 Yeah, the 4 south Delta standards.
Q And I understand the mandate in the 1995 Water Cuality’
Control Plan as well as the terms snd cendibions that are
imposed on the Bureau of Reclamation and the pepartment of
Water Rescurces permits and licenzes. But again, is there
z specific sectieon of a document that indicates that DWR
and the United Stateé Buresau of Reclamaticon had to
undartake actions in addition to the barrier program in
order to meet the sputh Delta objectives?
A If you'll refer up to the First varagraph on page 2,
it refers to the acknowledgement by the Boacd that
construction. of permanent barriers alone is nob expacted
to result in a attainment of water quality obhijectives.
Mow, that statement would apply also te temporary
bar;iers.

o I recogoize that statement and the gquotation in your

PETERS ESHORTHAND P-QEPORTING CORPOBATION  (915) 362-2345
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testimony. What didn't appear in there for me is the
either a recognition or a statement that the actions in
addition to the harriers would have to be done by DWR oz
Reclamation. And that is why I asked the guestion to you
if thore is somewhere more specifically directing that
obligation on DWR or Reclamation?

A Well, I think that's inherent in the fact that the
permit terms require that this ke done, Lo explore the
expoerts.

4] Would you be surprised to learn that decuments that
suppork the statement that yon guoted were made duriﬁg the
hearing that led teo 1641 without reference to who had the
obligation? |

a I don't know that -— I don't think they were direct
references to- that, but the indirect reference iz there
baecause of the fact that the permits reguire it.

0 . Angd in your preparation for today"s hearing, have wyou
reviewed the specific permit terms and conditions that
address the socuth Pelta cobjectives?

A I gidn'¢ go at this from the standpeint of a lawyer.

"I went at it from the standpoint of an expert on plants,

scil science and farming. 2nd the soil and plant science
has not changed nor have the soil conditions in the south
Delta chanaed since the time of those hearings.

0 Mr. Hildebrand, on page 4 of your testimony, you speak
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of a tocl of recirculation as one of the means vou're
propasinq to help -- or a tool that could help achieve the
south Delta obiectives; is that correcge?

A That's correct. That's been analyzed inte a
considerable degree by various parties, and primarily by
wmy work with the metropolitan water district and their
technical Leanm. |

Q and part of your conclusion, if T understand it
correctly, as that being a wiable toal.is based on the
ability that the impacts of rogirculation to those in the
CVF/5WEP Export ﬁould be minimized; is that correct?

&  And the technicsl analyses 1 refer to has been -- they
examined it from the standpoint of being able fo do that
without an imp;ct on the exports, =and that's why the
studies bave been vestricted primarily to Suly, August and
September. But as I discussed in my, I guess it was, an
answersto oross examinatiom, there are other ways to do it
at other times, given the capebility of recouping wWater
that yon've borrowed, for gexample, out of Zan Lulsz or some
place else during the, s53Y, the month of June. And then
you can replace it with the capabkility during July, August
and September given the fact that as far 3§ we've beeh

able to find out. those are not sensitive times from a

fighsrey point of view.

o That was seome testimany that you provided that did
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raige some additional questions. What you're propoesing,
if I understand it ceorrectiy, 1s a recircuolatiosn program
that would move water theough the State and!oz‘féderal
pumps at a time earlier in the year, and that that lost
water to the CVP/SWP contractors would be made up later in
the wyear:; is that correct?

A Either that way or the opposite whare you borrow the
water, say, out of San Luis and then make it up laker in
the vear after the lst of July.

v Have' you studied -- dcne any analysis on the ability’
to recperate, in asgence, the proajects as vou've
contemplated?

A Tﬁe studies were made in consultation with me, bhut not
by me that made that determination.

Q Thank vyou.

Mr. Hildebrand, I gather from some of the
hearings that T participated in and some of the‘meetings
I've participated in with you, you are wvoery familiar with
the report that you cite on page 2 of your testimony,
South Delta Water Agency'Exhibit 2, which is a June 1%8p)
report entitled, "Effects of the CVP upcn the Socuth Deita
Water Supply..."7?

A Yeah, 1 was one of the authors of thal.
Q And on page 5 of your testimeony, South Delta Water

Agency Bxhibit 2, you state that, "It i= important ts note
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that the water deliveries of the CVE to the westside
service area of the San Jeaguin valley, as assisted by SWP

are the cause of the river's salinity problems™; is that

correct?

A Yes, I probably should have said the predominant
:ause;

o And that was my guestion, there arxe cther factors and

the 1280 report recognizes that there are other factors
that affect the water guality in the river, and I presume
that's the 3aﬁ Joaguin River?
A Well, wyeah. Tor example, there's a lot of water
exported from the Tuelumne aysten Lo the Bay Area, anc
that decresses the flow further, in addition tp thea
decreases caused'hy the CV¥P. This then reduces the amount
of dilution available absent releases [rom Mew Melones.
tlow, as the way this thing is set up, Mew Melaones
iz supposed to maintain that regardless of those axports,
but their interim opersting rlan doesn't always accomplish
that, particularly in July and Auvgust.
o On page © of your testimony, Mr. Hildebrand, you make
a statoment that “ECs above 0.7 have an incremental

adversa effect on crop production™; is that correct?

A That's correct.
o Have vou conducted studies to support that gonclusion?
A Yes.
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Q And what studies are you refarring to?
A Well, we can go kack to the 1995 hearings, for
example. And, at that time, we bad the aoricuvltural
extension service come cut and examine places of crop loss
to determine that they were in deed caused by salinity.
We also, as I mentioned earlier; togk pictures of places
where there was easentially no crop and bhe salt was
visible on the surface. In general, it takes gquite a2 bit
of crop loss befere you Qan wiswally to see it is
distinguishing from dete¢ting it in the vield aof your
arop.

This warlies éomewhat among different kinds of
orops. For example, alfalfa if it has insufficient water,
either because it coulﬁn't percclate encough or because
thay got too salty for the ésmotic raoot =system to take it
np, it just sort Of stops growing. It deesn't die right
away. And if you get water again, you ¢an restare the
growth proucess, but you've already lost that pruductiocn.
Somae other crops will die more quickly when they hawve that
rroblem.

Q Mr. Hildebrand, I apologize. Maybe I didn't ask my
question ¢learly enough. Part of your answer to my
gquestion was that vou reiied upoh information that was
submitted during the hearings that led ta D-1641; is that

correct?
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kY In part, yes.
(o] is part of your conciusion based on the Grlok study?
¥ Well, I worked very <losely with Orlok. and at the
time of the stuvdy, yeah, he and I were in agre=ment.
O and I'm not familiar with the reports thar were

presantad during the proceedings that led v D-1€41, <an
you explain some of those reporis that you ~-
A I don't what you mean by explaining theﬁ.
o] Well, I'm trying to understand how you were able to
draw the conglusion tcdaf in 2005 thac ECs above 0.7 have
ar incremental adverse effect on crop praducticn?
A well, I explained under cross examinaticn the problam
I had with my own alfalfa crop, that I coﬁld noct get a net
fraction of purging the s3alt incline during the summer
manthe, and that therefore the salt built up From
irrigation to Llrrigation.

Now, if you start out -- if you're adding -=- if
you have a high -~ low salinity water; you're not adding
as much salt. Tt domsn’t create the same dedree of

problems as if you do have that kind.

g and have you done any soil testing on your farms?
A Yes.
Q And what type of soils do you have on your farm or

does your farm comprise?

A Well, as is typical in the south Delta, an even one of
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i my fields I'11 have several different scils types. And
2 the question is I have to manage the field and to do the
3 best T can on the average over the field. So that if I
4 have an area that has fairly high permeability, it has to
& be over-irrigated in order to get snough water percolating
& in the other portiomns of the field. |
7 But this bscomes quite wisible at times in the
8 field. You can sae where crop isa flourishing and whgre it
$ isn't. In geneval, the portions of the field that have
10 higher permeability also have & lower soil water retention
11 capacity, so that they can'"t go as lang between
12 irrigations, 28 the tighter scils can if you cap percclate
13 enocugh water inte them.
14 ¢ And as part of your testing of yeur lands that
1% comprise your farm, did you also test to determine whe;a
12 the groundwater levels were?
17 a In my case the groundwater level is esscntially the
13 same as the rivar water level,'and that’s 15 feet below my
1% land. )
20 @ Znd therefore based on your answers hers, am T correct
21 that your general conclusicn that ECs above 0.7 have an
22 incremental adverse effect on crop production may be
Z3 correct, but that is dependent vpon a number of octher

Z4 factors?

25 A It's dependent on how much leach fraction you ncod
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with different water quality and irrigation water, whether
you caﬁ irrigate often enocugh and leng enough in each
irrigation Lo achieve the leach fracticon. But my seils
are not atypical. There will be many octher farmers who'd
have s5imilarx situatiéns.

Q Anrd now I turn again to the OrloB, and I'1l try not to
ask questions that were alxeady asked or that you've
provided the information that.I was speaking, but can you
identify for me the year in which the report was preparsd?
A Weil, I don't know that I can remember just what
happened in the "31 hearings wersus the '33 hearings. T
suspect that vou're teg young to rememkber that either.

CHAIRPEESON DODUC: I do remember the guastion
being asked before though.

MR, RUBTN: But it was roughly a period, Mr.
Hildebrand, of —- or it's likely a periocd in the eighties

or early ninsties or is that too much of a speculaticn for

yau?
MP. HILDEBRAND: Likely what?
Q The year in which the report was prepared?
A Well, the testimony befors the Bcard, 1 believe, was

in '91 and again in 795 if my Memory is cozrect.
Q Okay. Thank you.
Mr. Hildebrand, ¢o you recall the factors that

were considered to demonstrate the nature and dependency
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of agricultural productivity in the sqguth Delca that were
examined within that report?

A Would you repeat the guestion?

Q Sure. MWell, I can direct you to it., It's 05
Attachment I of Scuth Delta Water Agencf Exhikit 2. I'm
refarring o the factprs that are listed on page 1 of that
attachment. I belieﬁe there are 4 factors that are listed
there, which are characterized by Mr. Orlob as the factors

that demonstrate the nature and dependancy of agricultural

productivity?
A I see what was said there. What's your gquestion?
2 One of those factors is the scil characterigtios; is

that correct?

A That's correct.

o] And, as an ezxample, permeability is provided: is that
correcc?

A That's correct.

2 | ind if I understand your testimony -- previous

testimony, you've indicated similarly that permeability is
& faccor?

& That's correct, but {t's not the only factor.

Q I understand. What fa:tu;s affect permeaprility of
soily

A Well, when I was director of the research laboratary,

we did quite a bit of research relative to the flow of
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water in dissolved substances through soils. And we made
guite & study of the micrescopic composition of those
acils. And we had to distinguish between porosity, which
is the amount of fluid the soil can hold versus
permeability, which is the rate at which water. flows
cthrough it.

&nd what you find is that the pores in tha soil
are such that.water tends tec flow through the larxger
better connected pores and bypasa the more poorly
connected or smaller pores, some of which are actually
blind alleys, you might say. ~The water never really Llows
through them.

S0 that when you £lush a soll:. it doesn‘t -— it's
not like flushing the tocilet. It doesn't teke it all ocut
in one sweep. What happens is that the water flﬁshes
those pores through which it flows, bat then 1t dessn’t
flush these bypass areas.

How over time, diffusion will cause the
molecuies —- the dissolved molecules of salt in those
bypass pores to diffuse over into and equalize in
concentraticon with the salt that's in the less DOIes. But
thiz doesn™t happen all 6f a sudden. This takses time.

So people who assume that when you irrigate
you're taking all the salt ocut all in one irrigation, Jjust

don't undsrstand the sciepnce involved.
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