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SDWA OPPOSES THE PROPOSED
RELAXATION OF THE FOUR SOUTHERN
DETLASALINITY STANDARDS

..because the conclusions in the Hoffman
Report are not supported any, much less
substantial evidence.




WATER QUALITY OBJECTIVES FOR
AGRICULTURAL BENEFICIAL USES IN
THE SOUTHERN DELTA

CURRENT

0.7 EC April — August
1.0 EC September - March

PROPOSED

1.0 EC all year



Figure 1.1. Map of southern Delta showing boundary of the South Delta Water
Agency and salinity compliance stations.
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Recent Violations:

Stale uf Califonva - Oepariment of Water Resources - Division of Operaions & Maintenance - Operalions Conlrol Office State of California - Department of Water Resources - Division of perations & Maintenance - Qperafions Control Office

Delta Water Quality Conditions Delta Water Quality Conditions

South Delta Stations South Delta Stations
0Old River Near Old Rivar Near Old River Near Old River Near
Vernalis Brandt Bridge Tracy Middlo River Vernalis Brandt Bridge Traey Middle River
Dato MIEC | dayavy mdEC | dmyay mdEC | Ndayawy  muEC | 0cayavg Date mdEC | 30dayavg mdEC | Mdayavg mdEC | 30dayavg mdEC | 20dayavy

1208102012 049 057 044 066 058 0.89 045 (kg 01232013 095 0.71 1.01 0.74 119 097 1.00 073
0110112013 0.57 0.67 049 0.66 0.64 0.88 0.52 0.71 0172412013 0.94 0.73 1.02 0.74 1.16 0.98 1.00 0.74
01212013 0.62 0.67 0.58 0.65 o 0.88 0.59 0.70 01/25/2013 0.96 078 1.01 0.76 1.18 0.99 1.00 0.78
0170312013 0.68 067 063 065 0.85 0.8 0.65 0.70 01/26/2013 0.96 0.77 1.00 0.78 1.20 1.00 1.01 0.78
01/04/2013 072 0.67 088 088 0.85 0ge 072 on 01/2712013 0.98 0.79 1.00 0.80 17 1.02 1.02 0.80
Q1052013 074 .66 0.73 088 1.08 0.80 0.75 on 0172872013 0.99 0.81 .01 0.82 1,16 1.04 1.03 0.62
01/06/2013 0.74 0.68 0.76 066 112 040 078 07 01/29/2013 1.00 0.83 1.01 0.84 1.18 1.06 1.04 0.84
01/07/2013 0.68 0.68 0.60 0.68 110 091 0.79 0.72 01/30/2013 0.99 0.85 1.02 0.85 1.19 1.08 1.06 0.86
01082013 0.60 0.68 0.80 066 101 092 0.73 0.72 01/31/2013 1.01 0.86 1.04 0387 1.25 1.10 1.03 0.88
01/00/2013 0.65 0.67 078 087 0.99 082 073 0.1 02101/2013 0.85 0.87 1.03 0.89 1.26 112 1.03 0.89
0171012013 0.70 067 075 087 093 042 07 0.7 02/02/2013 0.82 0.87 1.04 0.90 1.26 1.13 0.0 0.90
01/11/2013 073 067 0.70 087 0.89 082 0.68 0.7 02/03/2013 081 0.88 0.93 0.91 1.23 1.14 083 0.91
011262013 0.80 0.67 070 0.67 0.9 0az 075 0.1 02/04/2013 0.81 0.88 0.84 0.91 115 115 0.82 091
MN32013 0.85 0.67 075 067 0.83 092 0.81 0.70 02105/2013 0.81 0.88 0.82 0.92 1.09 1.14 0.82 091
01142013 0.89 067 082 0.68 1.03 082 0.8 0.7 02/06/2013 0.78 0.88 0.82 0.92 108 1.14 0.81 091
0171572013 080 UE8 0.87 0.68 112 093 090 0 0210772013 0.75 0.89 0.81 0.82 1.08 1.15 .79 091
011162013 042 088 092 0.69 112 0.93 093 07 02/06/2013 0.70 0.89 0.80 0.82 1.04 1.15 0.76 0.91
011772013 0.93 0.68 0.94 0.70 121 0.94 0.94 0.71 02/09/2013 0.69 0389 0.74 0.92 0.54 1.15 068 091
011182013 0.95 068 095 0.7 127 094 0.95 0.7 021072013 0.68 0.89 0.67 0.62 087 1.15 0.65 081
01192013 0.96 0.60 0.6 072 135 0.95 0.98 0.72 0211172013 0.68 0.88 0.66 0.92 087 115 064 0.91
0172012013 0.9 089 098 0.72 132 0.95 097 0.72 02122013 0.66 0.87 064 091 0.38 1.14 063 0.90
0172172013 047 0.70 098 0.73 1.23 046 047 0.72 02113/2013 0.65 0.87 063 0.9 0.90 1.4 0.61 089
0112212013 0.85 0.70 1.01 0.73 126 0.97 1.00 0.73 0211472013 085 0.86 062 0.80 0.90 113 061 0.88
0132013 0.95 0.71 1.01 0.74 1.9 097 1.00 073 02182013 066 085 061 0.9 088 112 0.0 0.87
Hi24ms 004 073 102 0.7 1.16 0.98 1.00 074 0211612013 064 0.84 061 0.88 082 .1 061 0.86
/2572013 0.96 0.75 101 0.76 118 0.99 1.00 076 0211772013 061 0.33 061 0.86 0.81 1.10 0.59 0.85
2803 096 0T 100 078 120 1.00 101 078 021182013 062 082 060 085 078 1.08 0.58 0.84
0112772013 0.98 079 100 0.80 147 102 1.02 0.80 0211872013 0.60 0.81 058 084 072 1.06 0.59 0.82
0112012013 0.99 0.81 101 0.82 116 1.04 1.03 0.82 022012013 0.57 0.79 0.59 083 0.72 1.04 0.57 0.81
/2002013 1.00 083 101 0.84 148 106 1.04 084 02/21/2013 058 0.78 0.57 0.81 0.70 1.02 0.55 0.80

Electrical Conductivity {EC) units: milliSiemens per Centimeter
md : mean daily

NR : No Record

NC : Average not computed due to insufficient data

BR ; Below Rating

& : estimated value

Eleciical Conduciivity (EC) units: miliSiemens per Centimeler
md : mean daly

NR : Mo Hecord

MC : Average not computed due toinsufficient data

ER: Below Rating

& eclimatad value




The Proposed changes suggest that the
southern Delta will be protected even if the
salinity standards are relaxed. This
conclusion is based upon Dr. Glenn
Hoffman’s report that calculates a range of
leaching fractions for the area. From the
leaching fractions he calculated, Dr. Hoffman
concluded a worse water quality would
adequately protect southern Delta agricultural
beneficial uses.



LEACHING REQUIREMENT/LEACHING FRACTION

By definition, leaching requirement (LR) Is

the fraction of total water applied that must
drain below the root zone to restrict salinity
to a specified level according to the level of

tolerance of the crop.



IN THE LAB:

EC Water in ...

—




IN THE REAL WORLD:

Applied water EC varies;
Soll already contains salts;
Difficult to measure amount of water applied,;

Impossible to measure amount of water passing
through root zone;

Difficult to measure surface runoff;

Difficult to measure subsurface conditions:




HOW TO DETERMINE LEACHING IN THE FIELD:

1. Measure
beginning soil
salinity

2. Measure applied
water EC

3. Measure end
soil salinity




LAB: SALTINMINUS SALT OUT
EQUALS SALT LEFT IN ROOT ZONE.

FIELD: SALT AT END EQUALS BEGINNING

SALT PLUS APPLIED SALT WHICH WAS NOT
LEACHED.



WHAT DID DR. HOFFMAN DO?

Calculated leaching fraction
from applied water EC and drain
water EC.

EC of Applied Water:
ASSUMED!

EC of Tile or Surface Drain Water:

%



Paine Slough, The average electrical conductivity of the 25 outlets was 1.5 dS/m. If the
salinity of the applied water was 0.7 dS/m then the leaching fraction would be 0.7/1.5 =
0.47. This is a very high leaching fraction and based on these data one would surmise
that the irrigation efficiency, on average, is low and/or a great deal of low salinity water
was enlering the draing without passing through the crop root zona, Ifthe main drains
were open surface drzins then it is possible that much of the discharge from these
drains was irrigation retum flow rather than subsurface drainage

Table 3.10. Electrical Juctivity (EC) and calcul ing fraction (L),
assuming EC of applied water is 0.7 dS/m for subsurface tile drains during 1986
and 1987, (Chilcott et al., 1988.).

Drain Location Mo, of EC L assuming L assuming
L (dStm) LECZ0.5 dsim | EC20.7 dain An example of the average leaching fraction for a large area is the New Jerusalem
3, Grant Line Rd. Sump L 0.19 20 Drainage District. The location of the 12,300 acre District is shown in Figure 3.19. The
4, Bethany / Lammers ! 0.24 33 soils drained are clay and clay loam. The electrical conductivity and the calculated
g' :‘:li'-i;?n Pas Bl E g':? '32 leaching fraction assuming an EC; of 0.7 dS/m are summarized in Table 3.11. From 1 to
7 Km;m Rd 4 5 054 3 13 samples were analyzed annually from 1977 to 2005, The average EC of the
8. Pimental 2 23 0.23 32 drainage water was 2.6 dS/m with the minimum annual value being 2.4 dSim and the
a1l 7 Corral Hollow | 4 a4 011 6 maximum being 3.2 dS/m. If the EC of the applied water is taken as 0.7 dS/m, the
11, Delta Ave. [5 24 0.21 29 average annual leaching fraction is 0.27 with the minimum and maximum being 0.22
13, Costa Brolhers East 2 41 012 17 and 0.29, respectively. The measurements over the 17 years of measurements are
4, Costa Brothers West 4 6 0.14 18 relatively stable.
| 15, Castro 4 021 29
[ 16, Earp E 8 0.18 25 Table 3.11. Electrical conductivity (EC) and calculated leaching fraction (L) for
;' Ere?an ; i 312 ;8 applied water of 0.7 dS/m for the New Jerusalem Drainage District (Belden et al.,
19, m?,ioso and Casiio 2 20 025 _3; 1989 and D. Westcot, personal communication, 2009) Another drainage system monitored from 1962 until 197 is the Tracy Boulevard Tile
24, Corral Hollow / Bethany 2 0.08 A1 - Drain Sump. This system is |labeled in Figure 3.19. As shown in Figure 3.12, the 44
26, Chrisman Rd. 0 25 35 ‘Year Sampled No. of EC of L w/ ECi= samples taken over the B-year period had an average EC of 3.4 dS/m with minimum
| 36, Kelso Rd. / Byron Hwy. 4 21 29 Samples Effluent 0.7 dS/m and maximum annual values of 3.1 and 3.6 dS/m. Again, if the EC cf the applied water
7,45 pl ot NichaZaw 4 Al .16 23 (dS/m) is taken as 0.7 dS/m, the leaching fraction averaged 0.21.
38, JM Laurence Jr. Fast 4 g 14 20 1977 1 2.6 0.27
23‘ ;': Il'__:ii:me Ar. eel f_‘ 3'2 fl 'fg 1978 1 3.2 0.22 Table 3.12. Electrical conductivity (EC) and calculated leaching fraction (L) for an
. Reﬂ—ue Rd. 3 38 13 18 1979 1 3.0 0.23 applied water of 0.7 dS/m for the Tracy Boulevard Tile Drain Sump (Belden et al.,
44, Larch Rd. 4 2.8 0.18 25 1980 1 26 0.27 1989).
MNumber of Drains Sampled 1982 5 2.5 0.28 Year Sampled No. of EC of Lw/ ECi=
24 1983 11 3.0 0.23 Samples | Efiuent | 0.7 dSim
Average: | 3.0 0.18 0.23 1084 13 26 027 (dS!m)
Median: :1? 2 g;g g ;’.’? 1985 11 25 0.28 1982 3 35 0.20
NEamim: |5 - 1986 5 25 0.28 1983 10 36 0.19
1987 2 2.4 0.29 1984 10 34 0.21
1988 4 25 0.28 1685 12 3.4 0.21
52 2000 3 2.4 0.29 1985 7 31 0.23
2001 12 2.5 0.28 1887 2 31 0.23
2002 13 2.4 0.29 Humber of Years
2003 9 2.4 0.29 Sampled: 8
2004 [ 2.4 0.29 Number of
2005 11 2.4 0.29 Samples: 44
Number of Years Average: 34 0.21
Sampled: 17 Median: 34 0.21
Number of Minimum 31 0.19
Samples. 109 Maxi 38 023
| Average: 26 0.27
Median: 2.5 0.28 The other source of information located for the South Delta is the study by Meyer and
Minimum: 2.4 0.22 colleagues (1976). They measured soil salinity at nine locations in April or May, 1976
Maxirmum: and again in August or September, 1376, The locations represented a variety of crops,
soil types, and irrigation water sources, They estimated the leaching fraction based
upon the irrigation water quality in 1976 and the maximum soil salinity in the lower
reaches of the crop root zone. Of the nine lecations studied, five had leaching fractions
of 0.25 or greater. At three locations the leaching fraction was estimated at 0.15 or
greater; onz location had an apparent leaching fraction of less than 0.10. The highest
=0il salinifies and lowest apparent leaching fractions occurred &t locations whera water

quality was the best in this study, seasonal average of about 0.7 dS/m. High lezching
and low salt accumulations were found at the localions where more saline irrigation
water was available, 1.1 dS/m or more.

54



Hoffman didn’t know:

The amount of salts in the soil at the beginning;

The amount of salt applied;

The amount of water or salt that passed through the root zone;
The amount of salts that left the root zone;

The amount ground water/salts in the drainage;

The amount of salt remaining in the root zone ;

All OF WHICH PREVENTS THE HIM FROM
CALCULATING THE LEACHING FRACTION




REPRESENTATION OF TILE DRAINAGE SYSTEM




Tile drains remove
GROUND WATER!

By adding drain tile, the water table is effectively lowered, and
plants can properly develop their roots. The lack of water saturation
allows oxygen to exist in the soil around the roots. Drain tile prevents
the roots from being under the water table during wet periods that
could cause excessive plant stress. By removing excessive water,
crops use water they have more effectively. Wikipedia

Per New Jerusalem District manager, the
District’s tile drains contain mainly ground water!




Supply Water Quality
Varies in the South Delta.

Good quality in the cross-Delta flow to the
export pumps;

Medium water quality where channels
have net flow; and

Poor water quality where null zones collect
and concentrate salts.
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Figure 3.18. Location of subsurface tile drains sampled on the west side of the
SDWA {Chilcott, et al., 1988).
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HISTORIC WATER QUALITY
WAS VERY GOOD



MEAN MONTHLY TDS FOR DECADE, MG/L *

400

300

200

100

Figure VI-27  MEAN MONTHLY TDS AT VERNALIS
BY DECADES 1930-1969

% Estimated by chloride load-flow regressions for 30's and 40's.

Report of the Effects of
the CVP Upon the
Southern Delta Water
Supply Sacramento-
San Joaquin River

Delta, California, June
1980



VARYING SOIL TYPES IN
THE SOUTH DELTA AFFECT
ABILITY TO LEACH SALTS



Figure 2.4. Map of soil textures in the southern Delta using GIS data from the
NRCS-SSURGO Database.
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84 Soil Types in the Southern Delta

Percent of acreage Type Permeability in./hr
40% Slow <0.2
34% Moderately slow 0.2-0.6
17% Moderate 0.6-2.0
6% Moderately rapid 2.0-6.0

3% Rapid >6.0




SDWA explained to Dr. Hoffman that time
restraints for such crops as alfalfa (irrigation,
field dries out, cutting, mowing, raking, baling,
next irrigation) exacerbated the farmers ability
to leach salts from the soll, especially when the
low permeability soils were involved.

There simply was not enough time to
adequately leach.



DR. GLENN HOFFMAN:
“I can’t help It If you have
bad management practices.”



_ocal Ground Water is of Very Poor Quality

Hoffman cites three studies regarding drainage and
groundwater quality. Per those studies, local ground water
ranges from:

Belden, et.al. 410 -9400 EC
Chilcott, et.al. 1900 - 4230

Montoya not included; data contains surface water drain
data



Most of the Southern Delta ag land is between -5
and +10 feet compared to sea level. The shallow
ground water in the area is directly linked to the
channel water and thus rises and falls twice daily
with the tides.

That shallow ground water contains the
accumulation of 50+ years of CVVP salts. Thus,
when the tides rise and fall, the salty ground
water rises and falls entering or approaching the
root zone.

This means any salts which are leached do not go
anywhere!
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Site# Feet Above Sea Level Site # Feet Above Sea Level

3 51 19 68
4 3 24 7
5 37 36 41
6 69 37 44
7 43 38 77
8 41 39 109
9 7 40 90
10 17 41 34
11 12 44 21
13 30 51 24
14 33 52 22
15 56 53 26

16 70 54 23




HOFFMAN REPORT ERRORS:

1. Used assumed applied water EC, and tile drain data from
upland areas to calculate leaching fractions; wrong area.

2. Soil permeability not adequately analyzed; inability to
leach.

3. Groundwater not adequately understood; tides push bad
water up into root zone.

4. Lack of practical knowledge; farming alfalfa is “bad
management practice.”



OTHER ISSUES:
SALT

Beans, beans, beans ...;
Modeling;

How did we get here;
Mitigation of project impacts;
No assimilative capacity;
Implementation plan problems;

River Flows

Zero—sum game;
Upstream obligations.
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