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Letter - C1. Signatory - Janis Seybert.

Comment noted.

Comment noted.

Comment noted.

Comment noted.

Comment noted.

Response to Comment C1-1

Response to Comment C1-2

Response to Comment C1-3

Response to Comment C1-4

Response to Comment C1-5
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April 6, 2002 J‘f j [

U APR -
Mr. Bruce D, Ellis II__ 1 &
Bureau of Reclamation Iy
Phoenix Area Office (PXAQ01500) £ MaNASEME
F.0. Box 81169
Phocnix, AZ 85069-1169
Mr. Elston Graubaugh
Manager of Resources, Management, and Planning Department
Imperial Irrigation District
P.Q. Box 937
Imperial CA 92251

Drear Mr, Ellis and Mr, Grubaugh:

Thank you for providing us the opportunity to comment on the subject document,

There are many concerns regarding the

transfer of water can be conducted by any of the agencies.

My principal concerns are:

Salton Sea that need addressing befare

1. Amy water transfer shall not undermine efforts to restore the Salton Sea.

2. Should not have a negative impact on the regions swrounding the Salton Sea.

3. Should adf.lfess alternative method of fresh water intake to the Sea,
4. Should not ignore beneficial uses of the Sea both, economically and

recreationsl,

The EIR/EIS as now proposed has no consideration as to the restoration project of
the Salton Sea and ultimately to s demise £
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Letter - C2. Signatory - Rosa Reagles.

Response to Comment C2-1
Refer to the Master Response on Other/J Relationship Between
the Proposed Project and the Salton Sea Restoration Project in
Section 9 of this Final EIR/EIS.

Response to Comment C2-2
Comment noted. As described in the Draft EIR/EIS, it is
anticipated that there will be adverse impacts to the regions
surrounding the Salton Sea. Refer to the Master Response on
Socioeconomics-Property Values and Fiscal Impact Estimates
in Section 9 of this Final EIR/EIS for additional description of
the socioeconomic impacts to the Salton Sea region. Impacts to
other environmental resource areas are described in other
sections of the Draft EIR/EIS.

Response to Comment C2-3
Comment noted.

Response to Comment C2-4
Economic resources of the Salton Sea are discussed in Section
3.14 and Recreation Resources are discussed in Section 3.6 of
the Draft EIR/EIS.

Response to Comment C2-5
Refer to the Master Response on Other/J Relationship Between
the Proposed Project and the Salton Sea Restoration Project in
Section 9 of this Final EIR/EIS.
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February 28, 2002

Board of Directors
Imperial Irrigation District

Via: Hand Delivery @ Water Transter EIR/ELS Public Workshop

Members of the Board:

Attached please find the document entitled “Salt Distributions in Cracking
Soils and Salt Pickup by Runoff Waters” which validates concern over the
long-term effect of salt accumulation from Pump Back Systems as a means
of water conservation.

[ would like this document to become a part of the public comments
regarding the EIR/EIS. 1 am asking the Board direct their water n_-ansfer
staffto review this report and provide me with their comments prior to the
public hearings to be held by the state regarding the EIR/ELS.

[ have considerable concern over the District’s opinion that these systems
are the answer to our water conservation needs. We must consider the long
term viability of agricultural production in the Imperial Valley and the
impact of reducing or eliminating the quality of the soil here; thus in turn
destroying our industry and the infrastructure that goes with it.  This St}ld}"
and the salt accumulations have not been given sufficient, if any, attention.

Thank you for vour immediate attention to this matter.

Sincerely, .

Tk —

Walter Holiz

102 Ralph Road
Imperial, CA 92251
355-2872
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Letter - C3. Signatory - Walter Holtz.

Response to Comment C3-1
IID has cited and continues to cite the paper entitled, "Salt Distributions
in Cracking Soils and Salt Pickup by Runoff Waters (Rhoades et. al.
1997) as support for it's positions on tailwater and leaching, namely:

a) That horizontal leaching does occur on cracking clay soils.

b) Therefore, some fraction of tailwater should be considered as
reasonable and beneficial use for leaching purposes.

c) The 11 percent leaching fraction determined to be sufficient by the
Jensen report (Jensen 1995) will not allow IID water users to maintain
an adequate soil salinity balance.

d) Infact, taking the IID service area as a whole, IID water users
would benefit by increasing, rather than decreasing, their leaching
fraction.

However, the long-term effect on soil salinity induced by the use of a
tailwater return system cannot be determined from this study alone.
Note that the data presented only address elevated salinity levels in
tailwater during the first 30 minutes of a runoff event. In addition, no
tailwater volumetric data were collected. Therefore the average
tailwater salinity over an entire irrigation area cannot be determined.
Most of the paper is concerned with demonstrating how insufficient
leaching results in increased soil salinity along the length of a field.

IID has collected limited volumetric and salinity data from existing
tailwater return systems. These data do give some indication of the
potential impacts and challenges associated with the long-term use of
such systems. The average tailwater salinity increase over a complete
irrigation has typically ranged from 6 to 42 percent, depending on soil
type, crop, and tailwater duration. One of the most critical aspects of
tailwater return system operation and management is the mix of
irrigation and tailwater at the head of the field. The average increase in
salinity of the mixed water has typically ranged from 4 to 21 percent,
again depending on soil type, crop, and tailwater volume. Depending on
the soil type and crop sensitivity to salinity, such increases could
require a higher leaching fraction, additional tile drains, and/or
increased leaching applications between crops.

As the Rhoades et al. (1997) paper points out, salinity management is
always critical, and as IID data show, salinity management is even
more critical with the use of tailwater return systems. However, IID staff
believes that tailwater return systems can be successfully managed

i 10-926
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February 28, 2002

Board of Directors
Imperial Irrigation District

Via: Hand Delivery @ Water Transter EIR/ELS Public Workshop

Members of the Board:

Attached please find the document entitled “Salt Distributions in Cracking
Soils and Salt Pickup by Runoff Waters” which validates concern over the
long-term effect of salt accumulation from Pump Back Systems as a means
of water conservation.

[ would like this document to become a part of the public comments
regarding the EIR/EIS. 1 am asking the Board direct their water n_-ansfer
staffto review this report and provide me with their comments prior to the
public hearings to be held by the state regarding the EIR/ELS.

[ have considerable concern over the District’s opinion that these systems
are the answer to our water conservation needs. We must consider the long
term viability of agricultural production in the Imperial Valley and the
impact of reducing or eliminating the quality of the soil here; thus in turn
destroying our industry and the infrastructure that goes with it.  This St}ld}"
and the salt accumulations have not been given sufficient, if any, attention.

Thank you for vour immediate attention to this matter.

Sincerely, .

T

Walter Holiz

102 Ralph Road
Imperial, CA 92251
355-2872
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Response to Comment C3-1 (continued)

over the long term without reducing soil productivity. Successful
management of a tailwater return system will, in many if not most
cases, require additional leaching. The conservation estimates for
existing tailwater return systems are adjusted to account for a higher
leaching requirement. Likewise, when we have modeled tailwater return
systems as part of the mix of conservation methods for the San Diego
agreement, we have accounted for increased leaching requirements as
well.

1ID staff have long been of the opinion that water users should choose
conservation methods best suited to the crops they grow, the soils they
farm, and the physical layout of their fields. | do not believe that 11D staff
have intended to present tailwater return systems as the only answer to
the IID's water conservation needs. IID did select tailwater return
systems as the pro-forma conservation method during pricing
negotiations. They were in use within the IID service area, and many
water users had expressed an interest in using tailwater return systems.
Therefore, IID wanted to obtain a price for conserved water that would
cover the installation and use of a tailwater return system, should a
water user wish to adopt that technology as a water conservation
method.

Response to Comment C3-2
See response to Comment C3-1.
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SALT DISTRIBUTIONS IN CRACKING SOILS AND SALT PICKUP BY
RuNOFF WATERS

By J. D. Rhoades,' 8. M. Lesch,’ 8. L. Burch,” J. Letey,* R. D, LeMert,” P. J. Shouse,*
J. D. Oster,” and T. O'Halloran®

ADSTRACT: Detailed measurements were made of the levels and disiibutions of salts present in representarive
sl prodiles and fields and associsted wailwaters in the Imperial Yalley of Califomia. The findings thowed that
the potential salinity-pickup hazard may be grearer in this valley that is dominated by cracking soils than classical
theory would predict. Salts tha would cthersize he “imlated' in ceadbeds or leached downward during iri-
gations are more "'exposed to"" and “'picked up by™ the runoff water than previously recognized as a result of
the flow of the imigation water throughout the heds and horizomally in the topsoil via the extensive network of
cracks and fractures that form in the cracking soils. As o resubt, the pamem of salinity within the beds of such
wails ix one-dimenaional, rather than the expected, clastical two-dimensional pattern, Sak coment in the tailwater
associated with cracking soils was higher and susisined over kmger periods of time than in the case of non-

cracking soils.

INTRODUCTION

Whaier is 2 valuvable and scarce resource in arid and semiarid
regions where & high percentage is used for imigation, Runoff
of irrigation water ("'tailwater'’} is 8 common phenomencn
Erem flelds irigaed by gravity-flaw surface systems. The min-
imization and the unlization of tailwater is 8 requisite o the
efficient usz of water ves for such gy :

Pozitiwe wtilizefion of tailwater could include: reuse for ir-
rigation (for the same or other fields), retum o0 surface
streams. the creatien of wetlands, cie. In the Imperial Yalley
of Californea, tailwater drainwater is comingled with the sub-
surface drainwalcr and dischargeal w0 the Salton Sea Although
some runoff (o the sea may be considersd beneficial w the
A = of a ble slevation and salinity of the sea,
excessive runoff in the past has contributed to arising sea level
with negative comsequences [0 sunounding agriculural land
and recreational facilities.

One means of reducing runoff o the sea is to install wail-
whler Tecovery systems, wheneby the water is recireulated on
the same ficld or farm. Generally the value of the *“conserved
wter™' will not justify the costs of the recovery systcm unbcas
fees are imposed againet excessive discharges. Because the
ecomamic value of water is higher for urban uss, and waler
supplies in California are limited, there is opporunity for a
mutually beneficial cooperative agreemnent between agricul-
tural and urban sectors in this regard. The urban sector can
pay for the wilwater recovery tystem in returm for receiving
waber in an amount squivalent o thal conserved.

o 'USDA-ARS, 1.5, Salinity Lah, 450 Wes Big Springs R Riverside.
& V25T

USDA-ARS, LS. Salinity Lab., 430 Weat Big Springs R, Riverside,
CA.

“Imperial lrrig. Dia., PO, Box %37, BI Centro, CA 52251,

“Dept. of Soil and Envir. Sci., ZN08 Ceol, Univ. of Calid, Riverside,
Ca d2s2l,

USDA-ARS, U5, Salinity Lab, 450 Wea By Springs Ra., Riversioe,

CA.
*USDA-ARS, LS. Sabimity Lab., 450 West Big Springs Rd., Riverside,
CA.

"epe. of Seil and Envie Sei, 2208 Geel,, Univ, of Callf, Riverside,
CA.

"Impeniad brrig. Dse, PAYL Box 937, FI Cenim, CA

Mote, Discussion open uedl Murch [, 1998, To exiend the ciosing dme
one mooth. & writlen request misd be fibed with fw ASCE Manager of
loureals, The mansseript for this papey was swbmatted for peview aned
possible publication oa April 26, 1996, This paper s pan of the Jomrnal
af frrigation and Droimagpe Enpimeering, Yol, 123, Mo, 5. September?
October, 1997, GASCE, 1550 U043 5 0005-012% = 032054,00 +
530 per page. Faper Moo |3087

Such an amangement has been considered for implementa.
tion in the [mperial Valley, However, salinity is an old nemesis
there and the faravers are concerned that salinity lewels will
increase unduly i their soils through the recycling of tailwates
for imrigation. The sowrce of water for irrigation is the Colo-
rado River, which has an electrical conductivity (EC) of abous
1.3 d5/m. Prevalent **wxtbook [agic' would lead 1o the con-
clwion that salt packup via filwater flow should be negligible
becauss the “leading edge™ of the water that flows over the
soil i thought to infilirate into the 30il and 1 “‘garry'’ the
readily soluble salt with it The salt in the soil is nol axpected
1o diffuse upward significantly when the water is percolating
downward. With this prevalent view of the ransport processes,
one would not expect 1o find a significant increase in the sa-
linity of the wilwater compared 1w the krngarion water other
than that which might be derived from the dissolution of sus-
pended sediment gained through fummows erosion. Such were
the conclusion and findings of the study of Reeve et al, (1955}
into the potcndial to reclaim saline soils in the Coachella Valley
of California by **fushing "'

However, one can envision situations where salt could be
accumulated in the ssedbed region of the soil through con-
vective and capillary fow diring sarly season periods and sub-
s=quently exposed to surface flows and redissolved in them
when the “inkegrity'" of the bed fails due to s0il cracking and
fracturing and when the infileration mee of the furrows is &i-
minished laer in the imigation scason as the result of sedi-
mentation ond crusting, Most theory and rescarch about saline
ity transport has been directed 1o venical leaching of salts and
little anention has been givea do the Tateral wansfer of salis in
surface manoff, especially regarding soils of vardous shrink-
swell capaciues. 1o any cass, some Imperial Valley farmers
were concerned about the possibility of excessive salinity
buildup in their soals from recycling of tailwater, For thess
reasons, this snsdy was undenaken. It was carried out in a ser
of commercial ficlds in Imperial Yalley selected by local staff
of the Imperial Irigation District to be representative of major
soil lypes. including those with varying shrink swell proper-
tieg, though much of the ares consists of soils thi erack con-
siderably upon drying. It was postulated that the dynamic salt
transport would be sigrificantly different an soils that have
high shrick-swell properties from those withour these proser-
ties. The sudy had two goals. Onc was (0 measure salinity in
the sail and runoff water 1o obtain evidence of the extent of
and the poicotial for sali pickup in w@ilwater 2nd of the infllu-
ence of soil properties im this regard. The other was 10 oblain
information on the dynamics of $all anspon in cracking and
aoncracking soils 5o thal the frecikilin ~F sailwaisr ecyeling

could be asseszed more reliabl: N
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EXPERIMENTAL PROCEDURES 2:& Only one transect was made ji]:;:s_kuf st
: . OUS MEASUTEMERLS WEIE MO0 in the -irTi-
Nine fields were selecicd 1o include  representative setof - o S Fabta o, 6o ol damaging the crop. These data Letter - C3
m:l_md erop types for the Imperial Valley, The crops ulh'bed acquired to deteemine the trend of a by
for investigation were sugar bocts (flat beds; furow-imgaiedl oojiniey in relaion to distance along the parh of irrigation. Ad- Page 3
border-irrigated alfalfa (no beds), and furrow-irrigated alfnlfa diti s of clecrical conductivity in
{flat beds). For each cropping system, three ficlds were se- “E""’r’m“l"mmm: m"'“ ﬁcm':uﬁ'i“]m 5_10 m‘"‘ﬂm“mm
lected 10 vary shrink-swell charscienstics and 1o evaluace theis wilh & mobile mbim‘u‘m: :”‘ A i ininG
effects; one with clay textured soils, one with sandy soils, and ooy pecirode system and. in the border-irrigaied fields,
one of imemmediate texture. The soil classifications for sach using hand-held se Exact site spacing varied depending
of the invesiigated ficlds are presenied in Table 1. The terms o ¢ ke,
“heavy,”” “'medium,” and *'light'” refer to the relative clay Soil samples wers acquired at nine sites in each field. These
anntandm?npﬂmdldtwnfmlIng_Thus.lﬂtsml data, together with the analyses of the soil samples, wers ac-
identified as being heavy is one that exhibits high sl_mnk—suﬂl | G . determing the distrilwition af salinily williin e
properics, wheress the light soil exhibits relatively lictle two-dimensional regions of the scedbed and throughout the
shnnk-swell behavior. By employing these nine fields, the of- L Tor 0 ) Seil salinities were determined
fects of beds |_.:uuld abo be ¢va§|m=d ;lonl E w_lh variation in for the samples using the laborstory paste procedure of
the soils’ shrink-swell propertics. The imigation and other o o " P gog) T e sy furrow-irrigated ficlds, thee
management of tese fields were routinely camried out by the goil cores”" Were acquircd at cach sampling site: one core
farmers. We only monitored the salirity conditions of the soils o e e T e e i
and tilwaters, A bromide wracer study was co ted o0 Ivio one was centered intermediately between the other two. Within
of the fields and the details of that siudy ans reported elsewhere e thres barder-imigated ficlds oaly one *core™ was acquired
(Shouse et al. 1997). . a1 each sampling site. In all cores, soil samples were oblained
Surface water samples were collected during two o five from 1he followlng depth | D15, 15-30, 3045,
irrigaticns of one cropping season at the head of cach field 45 gp 000, and 90120 cm. This produced 162 soil sam-
and at points one-fourth, one-half, thees-fourths. s ples From the farrow-irrigated ficlds and 54 soil samples from
ufﬂ.:ﬁdiﬁimhsamp]m;pmm.cwﬂuhe@mfm the border-imigaed fields. The soil samples were used as
fieid, wator samples were collected when the leading edge “‘ground tnuth™ to calibrate the instrumental sensors individ-
(LE) of the waler reached he point and then at 5, 15, 20 39,y por each fiekd condition using the spatial regression mod-
enin after the leading edge had passed the point. cling techniques of Lesch et al. (1992, 1995a, 1995b), A
all samples was measured using a sundard, lemperature oM pop o fuare package is available in this regard and
pensating conductivity moter a5 an index of the waler salinity. e hony for porwaying the results in maps and various
Soil salinity conditions in the sodl peofiles and beds from s ical i b et al. 1995c).
[T head to @il ends of the nine fields were established sing Eraphi (Lo
the instrumenta]l methodelogy and mobilized systems of
Rhoade: and colleagues (Rhoades 1992, 1993, unpublished RESULTS AND ANALYSIS
paper 1994}, Measurements of soil lectrieal conductivity were £oll Measurements
ohizined along a six-row-wide tmverse in cach furroweirn- i )
gased field about every meter using & tractor-mounicd, mabile, For cight of the nine ficlds studied, high comespondence
four-clectrode system. These measurements were miade for two was ohserved between measured and sensor-predicted salinity
such transects separated by & m in the fumrow-imigated aifalfa values (r Jevels of G.84—0.98). These rexults (ned given) sug-
gest that the salisity distributions oblained with the sensor-
TABLE 1. Descriptionof Flelds snd Sofls Used in Study measurementmgression methodalogy employed reflected the
Osgrve o Mk e s ke s R e
noross each survey-ransect or in-
CTP o Bol hyps u‘:&] terpretations that follow is reliable. The exception was the fur
L Impesial sily elay; fine, montmorilioniie row-imigated field of medium soil texture, for which the sensor
alfalfa (farrow- | Beavy o Ly cla; Dne. mos and ground tuth data did rot correlate well, possibly due 1o
b fcakcarcous), Fypertbermic VS 156 omplex changes in soil type within the profile and across the
medium | Glenkar clay boam; hne-ulty. monmordl- field or, more likcly, an i.num:lmmt glitch that scsumed in that
lonitic {calcarmous), hyperntbenmic ver- field ——one that required repairs and that carsed delay and con-
1bC soeTiTavencs s fusion sbout the datn ue e Ume, Since no atempt was madc
L Holowitle sibly clay loam; clayey awer in this field, these resuls will not
ight s i . ;ner;pe.m the measurements in this
hyperthermie werse wmiflevents poned. . i1 >
v The average rootzont soil salinity (expressed in terms of the
ﬂl;-‘lr- -Wwd:} heasy Inperial-Glenbar gilty clay loam electrical conductivity of the saturation-paste extract, EC,) dis-
i medivm | Vint bxamy very fine sand Kam: (oarse. wribution from the head (lef side of figure) to the rail {l"lIEht
loamy oves layey. mi;_e:! leakareous ). side of figure), hereafter referred to a8 *‘across the field,”" of
hyperthenmic typic 1oifuvents the light textused, furrow-imigated sugarbeet field is presented
light Meoland very fise %mhmx in Fig. 1. Though the salinity is somewhat higher in the opper
hmmnwﬁﬁ::rﬁﬂ::m one-third of the field, it is relatively low and uniform across
mipeniad-Glenbar si Icam/Trperial the fiskd. The EC, values ranged from about 1.3 to 2.0 dS/m.
“E:w?f:;ﬂ; S I chy e At These data suggest that considerable leaching occurmed rela-
medium | Imperil-Geabar sty day leanvirsperial tively unifoemly across the field to produce low levels of seil
sty clay - salinity. The ratio of ECJEC, for this field is squivalent 1o 8
lighe Rositas fine sand; mized, hyperthermic leaching fraction of about 0.25-0,30, assuming sieady-state
P DT —— copditions and an irfigation water electrical conductivity value,
“Based on shrink-swell potential ratings provided i he classification EC.. of 1.3 dS/m for Coler ©~ ™~ hosdes &1 al.
of the sails of the Imperial Yalley (Zimmerman 19813 1992}, N
e Y ~
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FIG. 1. Rsistion between Soll Salinity and Distsnce slong
Travarss Made scross Furrew-irrigatsd Sugar Best Fiald with
Light-Textursd Soll

The cross-sectional distribution of salinity within the bed-
farow region of the scil of the furmow-immigated, light texured
sugar heet field is depicted in Fig. 2. This distribution is the
classical one depicted in text books wherein soil salinity is
lowest beneath the ferrow and incresses symmetrically to.
wards the center of the bed and with depth, Such a distribution
is expected from the flow of imrigation water oul of the furmow
into the center of the bed, the accumulation of salt in the top
of the bed through leaching and evaporation processes, and
the increase in salinity with depth through the interactions of
leaching and water use by crop transpiration. The salinity level
within the bed of this field & low and should not limit seedling
establishment of any crop, even salt-scnsitive ones (Maas
15900,

The level of average sodl salinity increased from the head
1o the tail of the medium texiured sugar beet ficld {see Fig.
3), The bevel of salinity in this field is higher than that ob-
served in the analogous light textured field. Tha EC, valuea
ranged from about 7 w 12 dS/m; the comesponding leaching
fraction would be less than 01, The average cross-scclivnal
pattern of salinity in this field is shown in Fig. 4. The salinity
distribution scross the bed in this sl deviales from the clas-
sical distribution. While there is some salinity baildup in the
edges of the: bed, thers is relatively little accumulation of salts
in the center of the bed compared to the analogous light tex.
twred oil; rather the patiern is indicative of a vertically in-
creasing distibution (one-dimentional pattern).

As the mean salinity of the soil profile increased across the
field (Fig. 3}, thers also occurred o deterministic redistribution

Soll Safinity. d5m
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i 2 Two-Dimenslonal Disribution of Salinkty
within Fi Environmant of Traverss Made seross Fur-

rewerigeted, Sugar Best Fleld with Light-Textursd Soll
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b 8 1 189m0 80
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FiG. 3. Palstion between Soll Salintty and Distance along
Traverss Made scross Furrcw-drtgated, Sugar Best Fleld with
Medium-Teotured Soll

Soll Salinity, d5/m

s ECaxY
T=ECazl
i 9= ECe<11
— EGa=>11

e

DRpIT Bbow Bba Burtisss [m]

03 G 02 040
Lavbrnd CHfiart From Cuerter Cf Bad (m)
FIG. 4 A Twe-D fbuthen of Salinity

PR,
‘within FarrowBed Environmant of Treverse Made acrosas Fiir-
rew-hrigaied, Suger Boot Flabd with Maedium-Teschured Sobl

sh

of salinity within the specific depths of the profile. The relative
shifts observed in this regard are shown in Fig. 5 io terms of
the relative change in salinity per every 100 m of distance
scross this field traverse, as referenced to the mean destribution
for the traverse. These results show that while the average
galinity in the profile increased across the ficld. the salinity 1n
the top (L5-m depih increased relatively maore rapidly and that
belew 05 m increased more slowly with respect fo the mean
profile of the entire traverse, These results imply that as the
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FIG, £ Relathe Changss (Parcentage Basis) in Distribution of
Salinity, with Relersncs 1o Mean Profiia within Soll Profiles
Every 100 m along Traverss ow-irrigated,
Suger Beet Fleld with Medium- P a A

Table of Contents

~Pp

Continue

Letter - C3
Page 4

10-930



mean salinity increased, relatively more of the salts tended 10
bt concentrated near the soil surface comparsd Lo groater
depths in e peofile, Thus a lateral ranslaion of salts from
the head 10 the tail end of the ficld appears 1o have ocourrsd
in this medium lexiured suger bect fickd,

Results analogous 1o that depicted for the medivm-texiured
field in Figs. 3-5 are shown in Figs. 6-8 for the analogous,
heavy textured sugar beet field. The mean profile salinity for
this Aeld was relotively uniform through the firet 350 m; thers-
after it decreased and then steadily increased to the il end of
the traverse (Fig. 6). This ficld had previously beon irrigated
as two separate fislds of about 400 m each in length. Only in
the last few years had the separation been climinaed and the
field irrigated a3 one entity 800 m io length. Thus the observed
salinity patemn is still indicative of the previous management!
field sitwation. The level of mean salinity is a bit higher in this
field than it was in the analogous, medium extured sugar beet
Field. The EC, values rarged from abour 9=15, indicating &
lesching fraction of less than 0.1, The average cross-sectional
paticen of salinity ohserved in this field traverse {Fig. 7) shows
that it is, unlike the ¢laszical one, entirely one-dimensional and
without the appearance of any furrow/bed influence. The Lewel
of salinicy found in the average bed of the heavy =atured sugar
et figld would be oo high for good siand esablishument, as
well a4 100 high for good crop growth, of many crops other
than salt-tolerant ones. As was the ¢ase with the medium ex-
tured sugar beet field, the soil salinity 1ended to redistributs
upwards (within the profile) frem the head to the tail of the
applogous, heavy fexhured feld (Fig. B}

1F  Furrew-irigated Sugar Bests: Heavy Sol
|_ M
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FiG. 7. Aweage Two-Dimensional Distributlon of Salinity

withln Furrew/Bed Environment of Traverse Made acress Fur-
rew-irrigated, Sugar Beet Field with Heayy-Tedured Soll
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Fii. B. Rolathve Changes (Percontage Basle) In Disribution of
EmmmmMMhnﬂhMI Proflles
Every 100 m along Traverss Mads scroms Furrow-irrigated,
Sugar Best Flald with Heavy-Textured Soll

In summary, these data show that soil type markedly affects
salinity levels and disiributions within the soil profiles of fus-
row-irmigated sugar best felds of the Imperial Valley in a very
detergministic way. Salinity was relatively low and uniform
across ficlds of light teatured soils, suggesting considerable
leaching throughout these fickds, The salinity accumalation
patterns observed within the bedffurrow eavironment of thess
fields was of the classical Lype, with saliz increasing tewirds
the center and top of the bed. Average salinity was much
higher in analogous, medium teatured felds and it was the
highest in heavy textured ficlds. For these types of soils, mean
salinity increased towards the 1l of the field with aconcurrent
mend toward redistribution of zalt from the lower part of the
profils 1o the top pan with disance across the field, The ze-
linity securmlation panern within the beds of theae fields was
wot of the ¢lassizal type; mther the pattern was one-dimen-
signal with salinity increasing unifonmly with depth beneath
both the fumow and bed.

The mean levels of salmity in the soil profiles across the
bordes-Aooded, light wexmred alfalfa ficld ranged berweon
about 1.0 aed 2.5 d5/m, those of the analogous, medium tex-
tured field ranged berween 2.5 and 5.0 dS/m, and those of the
heavy-lextured feld ranged between 5.0 and 13.0 dS/m. The
trend of mean salinity in the soil profile observed across the
tatter ficld is shawn in Fig. ® The increase in salinity from
the head o the @il observed ia this field, like that observed
in the other fialds with mediem and heavy textured goils, re-

Bordarirrigated Aatta: Imparial Clay Soil

e
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FiG. 9. Ralation between Soll Salinity and Distence alang
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flects the interaction of nonuniformity of water infiltration and
leaching 4sd. the laleral uransport across the field of saits
picked up from shallow soil depths, If the field was uniform
in soil properties, was irrigated uniformiy throughout, and lat-
emal transport did not oecur, tbe mean salinity shoukd be uni-
form across the fleld. The areas betwesn the curve shown in
Fig. 9. with respect bo a straight line sed at & valhue squal o
the mean for the entire lraverse, provides 3 measure of the
nonuniformity of imigation/lesching/transport ncross the field.
From such evaluations, we concloded that infiltration unifor-
mity was peor for all of the medium and heavy wxiured fickls
stucied in the Imperal Yalley.

The same trend of relative salinity increasing iowards the
top of the profile with distance from the head 1o the 1ail of the
field previcusly described for the medium and heavy textured,
sugar beet ficlds was also obscrved in the analogous alfalfs
fields, While no bedffurmow parterns existed in the border
flocded alfalfa fields, they did in the formow-imrigated alfalfa
ficlds, and these patterns wers essentially the same s those
previously deseribed for the sugar boet fields, These data, as
well 25 the rest of the results obtained in the other five alfalfa
fields mudied, are not prescansd since their patterns and trends
are similar to the data already prescnted,

TABLE 2. DiMerances In Irrigation Water Salinity (dS/m]) from
Head to Tull of Aun

Water Measurements

Water sample data from the tail end of each field are shown
in Table 2, These data are given in terms of the increases in
electrical conductivity observed in the tailwaters, with respect
10 the applicd imigation water, in the LE and at 5, 15, and 3
min afier the runoff had reached the end of the feld.

The EC of the LE of the tailwater was always higher than
that of the imigation water and the amount of the increase was.
in general, substantially more in the e of the heavier texngred
soils. Fae the latter soils, the BEC aof the LE of the taibawater was
double or more that of the irrigation water, The analogous ic-
crease for the modium eamured soils was wsually inermmediose
between that of the light and heavy eatared soils and was
somewhal mone variable in this behavior. The EC of the tail
water colleesed § enin after the passage of the LE was typically
substantially kower than st observed in the LE and was rela-
tively constint or slowly decreasing thereafier. For example, on
July 10 the EC of the initial runolf from a heavy textured soil,
bocder-Aooded alfalfa field was 2.73 d5/m higher than the waser
applied 1o the feld. Although the EC of the subsequent unof
decreased with tme, the increase in BC of the tailwater com-
pared to the irrigation water was 0.98. 0.86, and 0.48 d5/m after
5, 15, awd 30 min of runoff, respectively, For the heanvy testured
soils, the relative increase in the EC of the talwater from ihe
furmowsirrigated felds was often sill very high (—0.5 d3fm or
greater) after 30 min of continuous runoff.

::;r I'rzﬁ; LE[;:," E{:}ﬁ‘ I.E[;]SU' The amount of sall pickup in the tailwater ended 1o increase
over the imigation season, especially in the case of the heavy
fe) St beets texnured soils and the border-irrigaied alfalf ficld. For the latter
Light aail soiltfiedd, very tle pickup occurred in the March irmigation.
L a2 b .08 a0 whereas wery high increases in EC were obsorved in the July
i oig 018 o1 016 and August irrigations. We speculate thar these differsnces in
M:;fi“1 ez el o o seasonal effect ane caused by the dner and more cracked con-
T ez | o 025 o8 ditions of the soil existing during the summer period.
L b 034 030 027 023
ol 085 | 021 il aee CONCLUSIONS
Hesvy el 1
e i) e . Salinity conditions observed in the selected irrigated fields
: - and inped teilwoters of the Imperial Valley were consis-
() Alfalfa—border irriguted tently related 1o soil Lype. a8 were the spatial wends of seil
Light ssil zallnity within and scross the fields. Salinity inerenses ob
W 041 420 01 a0 served acreia the fiekds with heavy textured soils show that
T3 048 oz 005 203 irrigation/leaching is markedly nonuniform across such fields,
o 041 ass o1l a0 passibly refllecting the major atiempt in the Imperial Valley in
W20l an the recent past decade 1o reduce imigation runoff, as well &
H:“ il o3 1 w0 —has the phenomenon of lateral soluie transport. The magnitude of
MVL:; oI8 o 008 a0 the salipity levels observed in the medium and heavy textured
0 273 0o 0.85 048 sails, especially in the lower seciions of the selected fields,
a7 13 078 0.51 0.40 would bc;:ﬁpomnd to resull in suh?ruf! losses in all'all;:.g-;ld
St ond in significans losses in the yields of sugar heets an er
e Als—flwivw bigito sich relatively salt-wleran: crops. The :msﬂiw levels of sa-
Light sail linity in the lowsr acetions of the fields with heavy textured
;‘:,:E E:ﬁ glzg g_'?: g_ﬁ soils indicate insufficient waler applicationleaching is being
20 033 a1 a0 Py achieved in thess areas/fields with prevalent managensed peac-
B30 a0 021 014 a1t tices 10 schiewe optimum crop prodeciion,
1wz 095 009 0.0 a0l The concentration of salt in the srigation water increased
Mediues soil as it flowed across the field. The increase, however, was much
WL [F) (3L 017 16 greater for the heavy lextured soils, which eahibit luge cracks
W4 a0 [ 3E] 011 o1 and fractures. We conclude that subszantial amaunts of sal can
w0 0.2% 013 010 010 be picked up by such lateral flowing water from highly crack-
a0 bizk LB o8 oo ing suils and discharged in the wilwater, though the actual
W g a1 LA i L L0 amoun:s could aot be quantified in this study since the runoff
e e 0k 023 021 019 volumes were not determined. This inferenes is supported by
w1 178 07 an 070 the very large increases observed in the tailwater ECs, as com-

'LE i leading cdge and + indicates miswtes following passape of the
leading edge.

e A P s e

ERim PLELEREA OIS ERUTIRIEE ST (2 CE

pared 10 the EC of the applied water. Increases in EC of 0.5
d5Am of more were almost a.lwa:"' ahcarend n the ailwaters
emanaing from heavy teaured o o5 i EU
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sannol be caplained by evaporation of the water as it flows
across the field, -

The ‘aerage profile salinitiss of the beavy textured Imperial
Valley soils were always considerably higher in the il end
portions of the fields compared to the upper sections, and the
salinity levels were proponionally higher ia the shallow sail
depths in the il end of the ficlds compared 1w the upper end.
While absolute levels of salinity were always higher in the
heavy texured soils compared o the light texiured soils, ac-
tumulations of zali were ot found within the beds of the
former furrow-irrigated soils at they wers in the analogous
light textwred ones, These daia imply that, as the resuli of
cracking, the salts thot otherwise would bo cxpeocted 1o mccu-
mulxie in the beds have been removed as the irrgation has
fowed through the beds via the network of fectures and
cracks that form during the drying of such heavy textured sails
between imigation events. Whereas classical two-dimensional
digeributions of salinity were observed in the furrowfed en-
vironment of the lght sextured soils, only ope-dimensional
pattens wers observed for the heavy texmured soils. The fact
that salinity increased more rapidly in the upper part of the
soil profile compared to the lower sections of the fields of
heavy texmred soils suggests that significant horizontal sale
transpont oecurmsd frorm the head 1o the 1ail of such felds.

Thus prevalent concepts of salt movement and leaching de-
seribed in typical textbooks do not apply to highly cracking
soils—cenainly not those that dominsde the Imperial Vallkey
of California, Similer heavy wxtured swellingforacking soils
are found in the many otber imigated lands of the wordd, such
&3 the Nile Deln of Egypt. The leaching patterns of such soils
are dictated by the dynanic flow of water i the network of
cracks that exist within and throughout the beds. The water
that ""drops'® into the cracks mowves horizontally at the bottom
of the cracks, graduslly filling up to the surface. This process,
aver time. causes @ horizontal and upward transport of sall
across the ficld. The salinity assessment technology of
Rhoades and colleagues used in this study is well suiled to
establishing the levels and paterns of soil salinity within sail
profiles and fields and to the evolustion of the pdequocy/fsuit-
ability of irigaton/drainage management of felds with respect
o salimity control and b0 e evaluation of bmigatios uailoomity.
A complementary bromide tracer study undertaken along with

A28/ JOURNAL OF IRRIGATION AND DRAINAGE ENGINEERING ! SEPTELAFRN W TOMER 1597 4

this study confinms these conclusions and is reported else-
whers (Shousc ct al. 1997),
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TERIZI90AT FESOURCES FLM & MHEMT

Lieutenant Colonel Carl Andrew Lewke, U.S. Marine Comps
68490 Peladora Road
Cathedral City, California 92234

February 14, 20:02

Resouree Monapement and Planping Departmeont
ATTH: Elston Grubaugh

Impérial Tmmigration District

POy Box 937

Imperial, California 92251

Dear Ms, Grubaugh:

I am a Coachella Valley homeowner, I am forwarding this
comespondence to your office to formally register my opposition to the
Imperial Irrigation Distriet’s proposed plan to transfer water to San Diego
and the Coachella Valley. The scientific evidence clearly indicates that such
a transfer will trigger an ecological disaster in the Salton Sea, the area will
no longer serve a5 a major fishery and bird habitat. Additionally, the
shrinkage of the Sea will most likely create problems for the entire
Coachella Valley in terms dust storms and odors.

1 take wy young daughters to the Salion Sea coastline at the Mecea State
Park on a regular basis to observe the wildhfe and pnstine environment. In
my gpinien, it would be the height of irresponsibility to sacrifice the Salton
Sea in an effort to obtain new water sources, [ respectfully submit that other
options must be considered,

.~ Sinlcerely,

" Carl Andr
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Letter - C4. Signatory - Carl Andrew Lewke.

Response to Comment C4-1
In the absence of the Proposed Project, the salinity of the Salton
Sea is projected to continue to increase with consequent
changes in the ecological dynamics of the sea. Water
conservation and transfer under the Proposed Project would
accelerate the occurrence of these changes but would not result
in different effects than would ultimately occur in the absence of
the Proposed Project. Implementation of the Habitat
Conservation Plan component of the Proposed Project would
avoid or mitigate the effects to biological resources of the Salton
Sea that are attributable to water conservation and transfer. See
Master Response for Biology—Approach to Salton Sea Habitat
Conservation Strategy in Section 9 of this Final EIR/EIS.

Response to Comment C4-2
Dust: Please refer to the Master Response on Air Quality-Salton
Sea Air Quality Monitoring and Mitigation Plan in Section 9 of this
Final EIR/EIS.

Odors: As described in Section 3.11, Aesthetics, in the Draft
EIR/EIS, the effect of the Proposed Project or Alternatives would
be less than significant, because there will be ongoing
objectionable odor episodes at the Salton Sea under Baseline
conditions.

Response to Comment C4-3
Comment noted.
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Clston Grubaugh

Resource Management and Planning Department
Imperial Irmigation District

P.0. Box 937

Imperial, CA 92251

RE: Imperial Irrigation District and San Diego County Water Authority
- Water Conservation and Transfer Project

Dear Mr. Ellis and Mr. Grubaugh:

[ have been following the Desert Sun's articles on the proposed
Imperial Imigation Districl and San Diego Water Authority Water
Conservation and Transfer Project. | have also reviewed some of the
information on [ID's web site. Based on the comments in the Sun's
Saturday, March 2, 2002 edition, | hope that the decision hasnot
already been made to move forward with thie project. My comments
follow:

1. The Ecology of the Salton Sea

I reglize that the sea was formed almost a hundred years ago

by accident. The lake has been a part of Califomia longer than

mast of us have been alive. It is an amazing and somawhat

strange site like no other in California. It has become a natural
environment for wildlife, which after nearly a century, have

bacome dependent on its existence. The idea of allowing the
Salton Sea to shrink seems to fly in the face of what most |

d= =P
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Letter - C5. Signatory - Craig Smith.

Response to Comment C5-1
The mitigation of the impacts of water conservation and transfer
on the Salton Sea has been an important focus of the HCP and
the EIR/EIS. Since the release of the Draft EIR/EIS and HCP,
IID has removed HCP Approach 1 from further consideration.
The revised approach would avoid Project-related reductions in
the elevation of the Salton Sea until the year 2030 by providing
water to the Sea to offset reductions in inflow. This revised
approach also would avoid an acceleration of the rate at which
the Sea is becoming saline during that period. The duration
over which water would be provided to the Sea (i.e., until 2030)
was based on the anticipated period that fish would continue to
persist in the Sea under the Baseline. See the Master
Response for Biology -- Approach to the Salton Sea Habitat
Conservation Strategy in Section 9 of this Final EIR/EIS.
Providing water to the Salton Sea until 2030 will avoid impacts
to fish-eating birds and other biological resources, and avoid
precluding options for a possible Salton Sea restoration project
in the future.
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Letter - C5
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£51 Californians and Americans want to see in envirenmental
protection. : ' Response to Comment C5-2
. ; , The concept of transferring Colorado River water to the Salton
Has anyone considered that instead of transferring 1h‘¢;_! water to Sea to dilute salinity levels presents several legal obstacles.
San Diego, it should be transferred to the Salton Sea? Once Primarily, the Salton Sea has no water rights which would allow
g the sea has reached a predetermined level, any excess could water to be transferred to the Sea. In addition, the Salton Sea
be used to meet other pricrities in drought years. With the Reclamation Act (1998, Public Law 105-372) specifically forbids
addition of fresh water in the lake, it seems that the problem of the use of excess Colorado River flows for restoration
high salt levels in the lake would be solved. purposes. The HCP-SS in the HCP provides for the delivery of
mitigation water to the Sea to offset reductions in inflow caused
. Health of the Residents of this Region by the Project (as compared to projected Baseline inflows).
I am a resident of La Quinta and a diabetic. Diabetes iz a
chronic disease that requires continuous monitoring of one's
health. Exercise is a very important part of my daily routine. Res
; k ponse to Comment C5-3
'|_|l'ﬂ'lan e I'IEIH'E dust storms, | m Somsr(ane a"d the Please refer to the Master Response on Air Quality/7 Salton
£33 immediate impact on my health is reflected in higher unsafe Sea Air Quality Monitoring and Mitigation Plan and Health
sugar levels. The long-term effect to a diabetic with poor Effects Associated with Dust Emissions in Section 9 of this
control is heant disease, blindness, kidney failure and an Final EIR/EIS.
assortment of other problems. Exercise is not a cure, but
postpones many of thesa problems.
Response to Comment C5-4
The highest risk groups for diabetes are American Indians, In response to comments, the text of Section 3.15 has been
C5-4 Hispanics and senior ciizens. Obwviously, | am describing the revised. The changes are indicated in Section 3.15 of this Final
population of our region. EIR/EIS.
We already have significant air quality problems, i.e. dust. (See
the Desert Sun, Saturday, February 9, 2002.) | can't imagine Response to Comment ,C5'5 .
that any action compounding this problem would even be zlea/sqe' rgferlt';) tl\hﬂe I\/'Itas@er Re(sjphjgg,e ?n A,gl Qan/tS)/UtSaltgn .
condidered. | dort hnwhﬂwmmvdﬁwujﬂ childran. th?saFixal g:ﬁ_\i/}élson/ oring and Mitigation Plan in Section 9 o
£5-5 older parents, friends or family with any type of iliness would be '
in favor of the water transfer with the increased potential of dust
storms from the shrinking Salton Sea. It also appears to me R
: ; esponse to Comment C5-6
H‘Ii;t this action “ﬂ not only affect our region but also areas in Please refer to the Master Response on Air Quality/7 Salton
Arizona and Mexico. Sea Air Quality Monitoring and Mitigation Plan in Section 9 of
this Final EIR/EIS.
C5E If San Diego does not receive the water transfer, it will not
suffer from the air quality (i.e. dust) problems that the desert
4 o~ ~
"~ ~
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