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F. SUMMARY OF QUALITY IMPACTS

Generally, the water guality at Vernalis has deteriorated since the
1930's. How much degradation has occurred and what have been the principal
causes, have been the topics of this chapter. In the analysis of data and
interpretation of results, several methods have been employed, sometimes with
differing results. The discussion that follows attempts to summarize results
and reconcile differences wherever possible. In cases where the methods yield
disparate results, ranges are given to include all estimates.

Changes that have occurred in the quality of water at Vernalis between
the pre-1944 and post-1952 periods are summarized in tables VI-28 and VI-29.
The tables present data derived from the records of mean monthly TDS at Vermalis
(mg/L) given in tables VI-13, VI-14, and VI-18. Maximum and mean values are
given for three periods--the maximum month, the April-Septémber period and the
entire water year--and for each type of yeaf--dry, below normal, above normal
and wet.

Data presented in the tables indicate that the TDS at Vernalis has increased
in almost all categories listed. The greatest effect is shown in the drier
years and the least in the wettest years. Table VI-30 is a composite of tables
VI-28 and VI-29, showing the range of estimated impacts at Vernmalis. Using
the April-September period in a dry year as an example, the mean TDS increased
somewhere between 327 and 363 mg/L from pre-1944 to post-1952 years. This
increase corresponded to 93 to 116 percent of the pre-1944 period TDS.

As noted in previcus discussion, the general deterioration in quality
at Vernalis is identified both with reductions in flows along the main stem of

the San Joaquin and increases in salt burden transferred to the river. When
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TABLE VI-30. RANGE OF ESTIMATED IMPACTS* ON QUALITY AT VERNALIS
(1930-1944) to (1952-1966)
Year type Total dissolved solids, mg/L Percent increase
& period Max Mean Max Mean
DRY
Max month 325 - 497 275 - 378 53 - 112 56 - 98
Apr-Sept 387 - 457 327 - 363 85 - 119 93 - 116
Full year 307 - 339 239 - 261 82 - 99 77 - 91
BELOW NORMAL
Max month 322 - 359 137 - 174 79 - 97 34 - 47
Apr-Sept 401 - 405 132 - 141 142 - 146 46 - 51
Full year 220 - 240 102 - 103 78 - 92 39 - 40
ABOVE NORMAL
Max month 288 - 390 243 - 259 56 - 94 61 - 68
Apr-Sept 143 - 151 65 - 97 59 - 64 25 - 43
Full year 220 - 238 161 - 165 82 - 95 69 - 72
WET
Max month 78 - 96 65 - 81 20 - 26 17 - 23
Apr-Sept 24 - 46 15 - 36 12 - 26 8 - 21
Full year 45 - 59 37 - 40 22 - 31 19 - 20
ALL YEARS
Max month 325 - 497 164 - 203 53 - 112 39 - 53
Apr-Sept 387 - 457 167 - 194 85 - 119 63 - 81
Full year 307 - 339 129 - 158 82 - 99 51 - v68

* Based on results from Mossdale data
tables VI-28, VI-29.

and load-flow regression data. See
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the total change in quality at Vernalis that has occurred between the two
periods is distributed between reduced flow and increased salt load, it is
noted that the effect of increased salt load is becoming relatively more
important in recent years. Tables VI-31 and VI-32 summarize the changes in
total salt load that have occurred in the two decades 1950-59 and 1960-69 in
relation to the period of 1930-49.

In the 1950's, the estimated increased in annual TDS load at Vernalis.
In the 1960's the load increased 530 to 569 kilotons TDS per year. This
increase between the 1950's and 1960's, a 50-56 percent jump, indicates the
more recent impact on water quality at Vernalis. During the 1960's the averag

annual runoff at Vernalis was about 710,000 acre-feet lower than for the

1930-1949 period while the total TDS load actually increased. v

In the 1950's the estimated increase iﬁ the April-September TDS load at
Vernalis ranged from -18 to +21 kilotons TDé. In the 1960's the load increased
+251 to 290 kilotons TDS per year. This increase, 44 to 54 percent of 1930-1949
is indicative also of more recent impacts on Vernalis water quality. During
the 1960's the average April-September runoff at Vernalis was about 610 thousand
acre-feet lower than in the 1930-1949 period.

A similar analysis based on chloride data summarized in table VI-10,
indicates an ovefall increase in salt load (as chlorides) of about 0-35 percent
in the post=-1949 years depending on year classification, the dry and below
normal years showing the greatest change.

Analysis of the sources of salt load contributing to the San Joagquin
River, and which account for, in part, the increases noted at Vernalis, indi-

cates that about 45 to 85 percent of the total load, depending somewhat on the
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Table VI-31. SUMMARY OF CHANGES IN TDS LOAD AT VERNALIS,

1930-1969

Month TDS Load, Tons x lO3

of
Year 1930-49 * 1950-59 1960-69
Oct 41 49 61
Nov 42 66 63
Dec 57 81 90
Jan 71 97 152
Feb 122 98 186
Mar . 148 131 208
Apr 140 168 199
May 136 ' 137 207
Jun 155 119 215
Jul 75 58 104
Aug 35 35 47
Sep 35 41 55
Apr-Sep 576 558 827

Percent change

from 1930-49 0 -3 I
Year 1057 1080 1587
Percent Change

from 1930-49 0 2 50

*# Based on Mossdale chloride data
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TABLE VI-32. SUMMARY OF CHANGES IN TDS LOAD AT VERNALIS,

1930-1969
M22Fh TDS load, tons x 103
year 1930-49% 1950-59 1960-69
Oct 48 49 61
Nov 44 66 63
Dec 62 81 90
Jan 66 97 152
Feb 108 98 186
Mar 153 131 208
Apr 102 168 199
May 111 137 207
Jun 149 . 119 215
Jul 94 58‘ 104
Aug 40 35 47
Sept 41 41 55
Apr-Sept 537 558 827
% Change
from 1930-4g 0 4 54
Year 1018 1080 1587
% Change
from 1930-49 0 6 56

* Based on load-flow regression data.
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quality constituent considered and the year type, enters within upper San
Joaquin River basin. The remaining fraction includes the contributions of the
Tuolumne gas wells that have been the subject of efforts by the State of
California to reduce point source salt accretions to the river, local drainage
returns between Newman and Vernalis and runoff from the east side streams.

Table VI-33 is a summary of the results obtained from salt balances using
chloride data for the four representative ménths of October, January, April,
and July. The tabulated results show that virtually no change has occurred in
the proportion of salt load contributed by the upper San Joaquin River basin.
The table shows that the most apparent changes have taken place on the Tuclumne
River and in "other" flows, the unidentified sources and sinks of salt load
within the San Joaquin River basin.

Table VI-33 summarizes estimated impacts on the water quality of the San
Joaquin River at Vernalis as determined by ﬁhe two @ethods, one utilizing the
Mossdale chloride data and the second based on chloride load-flow regressions.
Data presented in the summary table were derived from various tables presented
earlier in this chapter; specifically tables VI-9, 30, 31, 32, and 33 were
utilized. Footnotes on table VI-34 describe the procedures used in calculation
of the values given.

The effects of upstream development, both in the entire San Joaquin River
basin and in the upper San Joaquin River basin as given in table VI-34, are
outlined briefly for each year classification as follows:

Dry Years

In dry years the average TDS increase at Vernalis, resulting from develop-

ment upstream dfter 1947, was estimated at about 350 mg/L for the April-September
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period and 250 mg/L for the full year. Of this increase the proportion due to
reduced flow from all sources was 90 percent in the April-September period, but
only 25 percent for the entire year. The impact of the CVP on water quality
(as\expressed by changes in TDS) in dry years, caused by flow reductions in the
upper San Joaquin basin, was relatively small, only 2 percent in the April-
September period and 7 percent for the entire year.

Salt loads at Vernalis in dry years were estimated to have increased in
the period subsequent to 1947, by 68,000 tons in the April-September periocd and
by 143,000 tons for the whole year. These increases corresponded to roughly 49
percent and 55 percent, respectively, of the pre=-1944 TDS loads at Vernalis.
The CVP salt load impact in dry years was estimated at 58,000 tons in the
April~-September period and 102,000 tons for the full year, corresponding to 42
percent and 39 peréent increases, respectively, of pre-1944 salt ioads at

Vernalis.

Below Normal Years

In below normal years, the increase in average TDS concentration at
Vernalis between the pre- and post-CVP periods was estimated at about 135 mg/L
for the April-September'period and slightly more .than 100 mg/L for the full
year. Virtually all of this incréase is attributed to reductions in flow from
all sources. The impact due to reduced flow attributed to the CVP was about 36
percent in the April-September period and 45 percent for the full year.

TDS load increases in below normal years subsequent to 1947 are estimated
at 95,000 tons for the April-September period and 193,000 tons for the year.

Of this increase, 77,000 tons and 129,000 tons, respectively, were estimated to

have been derived from the upper San Joaquin basin. The proportionate impact
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of the CVP on salt loads at Vernalis was largest for below normal years, 46
percent of the total increase at Vernalis in the April-September period and 41
percent for the whole year.

Above Normal Years

In above normal years the average TDS increase at Vernalis, resulting from
development upstream after 1947, was estimated at about 80 mg/L for the April-
September period and 165 mg/L for the full year. Of this increase, the propor-
tion due to reduced flow from all sources was 100 percent in both the April-
September and full year periods. The impact of the CVP on water quality (as
expressed by changes in TDS) in above normal years, caused by flow reductions
in the upper San Joagin basin, was 37 percent in the April-September period and
59 percent for the entire year.

Salt loads at Vernalis in above normal years were estimated to have increased
in the period subsequent to 1947 by 33,000 tons in fhe April-September period
and by 72,000 tons for the entire year. These increases correspond to roughly
39 éercent and 46 percent, respectively, of pre-1944 TDS loads at Vernalis.

The CVP salt load impact in above normal years was estimated at 21,000 tons in
the April-Septembér period and 40,000 tons for the full year, corresponding to
25 and 26 percent increases respectively, in pre-1944 salt loads at Vermalis.
Wet Years

In wet years, the increase in average TDS concentration at Vernalis between
the pre- and post-CVP periods was estimated at about 25 mg/L for the April-
September period and about 40 mg/L for the full year. Of this increase the
proportion due to reduced flow from all sources was 90 percent in the April-

September period, and 70 percent for the entire year. The impact due to
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reduced flow attributed to the CVP was about 50 percent for both the April-
September and full year periods.

TDS load increases in wet years subsequent to 1947 are estimated at
76,000 tons for the April-September period and 143,000 tons for the year. Of
this increase, 43,000 tons and 70,000 tons, respectively, were estimated to have
been derived from the Upper San Joaquin Basin. The proportionate impact of the
CVP on salt loads at Vernalis was 26 percent of the total increase at Vernalis

in the April-September period and 23 percent for the full year.
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