


































































































28 GROUND-WATER QUALITY IN THE UPPER SANTA ANA RIVER BASIN

COMPARISON OF 1977-78 DISSOLVED SOLIDS IN GROUND WATER
WITH MODEL PREDICTIONS

The dissolved-solids contours developed from the 1977-78 sampling network
(from fig. 4) are superimposed on the modeled area for the basin in figure 14.
Figure 14 also shows dissolved-solids contours applied to the modeled area
that were predicted for 1980 by interrogation of the model developed by Water
Resources Engineers, Inc., using data from the 1968-69 sampling network as
initial conditions.

The distributions for the predicted and directly determined dissolved-
solids concentrations show considerable differences. The model predicted that
the area with dissolved-solids concentrations greater than 800 mg/L would be
larger than the area determined with data from the 1977-78 sampling. The area
with concentrations ranging from 400 to 800 mg/L in 1977-78 was larger than
the model predicted.

Determination of the reasons for the differences in the dissolved-solids
concentrations predicted by the model and the concentrations measured directly
are beyond the scope of this study. The most likely reason is that the model
did not consider the unexpectedly large recharge of ground water that occurred
during the period 1969-78. The model assumed much less recharge
(R. R. Nicklen, Regional Board, written commun., 1979). If this large re-
charge were considered, the 1980 model predictions would probably show much
closer agreement with the 1977-78 distribution.

EVALUATION OF 1977-78 SAMPLING NETWORK

About one-third of the wells from the 1968-69 sampling network were
included in the 1977-78 network. About one-fourth of the wells from the
earlier network that were used as control wells in the Water Resources
Engineers, Inc. (1970) report are included in the later network. That report
is to be used by the Regional Board to compare 1977-78 water-quality
conditions with 1968-69 conditions.

The 1977-78 sampling network (fig. 3) does not cover the basin
completely. Figure 3 shows an uneven areal distribution of wells sampled.
Large areas in the Chino and Bunker Hill subbasins are sparsely covered.
The 1977-78 sampling network may be adequate for a general appraisal of
overall quality for much of the upper Santa Ana River: basin, but the network
is not adequate for detailed appraisals of localized ground-water quality
problems within the basin. A new ground-water quality sampling (monitoring)
network 1is needed.
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For adequate interpretation of water-quality data, drillers' logs and
construction data should be available for the wells used in a sampling
network. Few wells in the 1977-78 sampling network have these necessary data
available. As many wells as possible from the 1968-69 and 1977-78 sampling
networks should be included in a new network. The wells sampled in 1968-69
are listed in table 2. Table 2 also lists the resampled wells that had
driller's logs available and the wells used as '"control wells'" in the 1970
Water Resources Engineers, Inc., study. The wells that were sampled in
1968-69, sampled again in 1977-78, that have drillers' logs available, and
were used as control wells in the 1970 study would be the most important wells
to include in a new sampling network. The wells that were sampled in 1977-78
and have drillers' 1logs and construction data available are shown in
figure 15. These wells should be included in a new sampling network.

Some activities that might be considered in designing an adequate ground-
water quality monitoring network are:

1. Compilation of drillers' logs and construction data for wells in the
upper basin.

2. Preparation of a map of the upper basin that shows the known features
that affect the movement of ground water, including faults, ground-water
barriers, confining beds, areas of ground-water recharge, areas of rising
water, thickness of saturated and unsaturated material, and water-level
configuration. Such a map probably could be prepared from existing data and a
literature review.

3. Review and compilation of water-quality problems in the upper basin.

CONCLUSIONS

The principal ground-water quality problems in the basin are high concen-
trations of dissolved solids and nitrate-nitrogen. This study shows that the
high concentrations of dissolved solids observed in a previous study have been
spread out and dispersed during the intervening decade. This has resulted in
an increase in area with dissolved-solids concentrations exceeding 400 mg/L,
but a decrease in the area having dissolved-solids concentrations greater than
800 mg/L. Data from the two studies indicate that the nitrate-nitrogen
problem has become more severe during the past decade. Dissolved solids and
nitrate-nitrogen are generally greater in the shallow deposits in parts of the
basin where the aquifers receive recharge from sewage effluent and irrigation
return flow.

The ground-water quality sampling network used for this study is not
adequate to make a detailed appraisal of the ground-water quality in the upper
Santa Ana River basin. An expanded quality-monitoring network is needed to
make a detailed appraisal.
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GROUND-WATER QUALITY IN THE UPPER SANTA ANA RIVER BASIN

TABLE 1. - Chemical analyses

[Concentrations in milligrams per liter except iron and boron in micrograms per

Edward S. Babcock and Sons, Inc.,

Depth to Depth to Spe- Hard-
Skate Nt Date bottom of top of cgfic ness as :
number and £ 1 1 H lei Calci Magne- Sodi Potas- Bicar-
recordation ;i Mo o JWEPRRy R R 5 o S e AR 0 e sium  bonate
AanBer sample interval interval duct- car-
(feet) (feet) ance bonate
IN/4W-29E1  2-27-78 429 590 7.6 260 82 13 g 4 210
(3601878)
IN/4W-29P2  2-27-78 410 197 570 7.6 250 80 12 16 4 220
1IN/5W-2AY 2-28-78 510 7.6 200 58 12 28 3 220
IN/SW-22F1  2-28-78 390 7.8 150 50 6 8 2 160
(3600580)
IN/SW-23A2  2-28-78 433 240 57077 240 74 14 17 4 230
(3601500)
IN/5W-36J3  2-28-78 629 250 390 3757 180 57 8 8 3 190
(3600996)
IN/7W-27R1  6- =77 160 37 17 27 180
(3600549)
1S/1W-19B2  5-16-77 890 7.4 400 89 22 60
(3602659)
1S/1W-20M1  5-17-77 890 7.8 320 93 10 80
(3602662)
1S/1W-30D00 5-17-77 600 7.6 200 59 11 26
(3601821)
1S/2W-16F1  7-26-77 147 90 630 7.7 300 100 11 11 3 400
(3600266)
1S/2W-21E1  7-26-77 400 7.6 180 55 10 11 5 390
(3601284) 3-21-78 360 7.7 160 50 8 10 4 170
1S/2W-25G00 5-17-77 590 7.7 170 49 10 56
(3601105)
1S/2W-25M00 5-18-77 506 470 7.8 140 41 8.8 42
(3601857)
1S/2W-25R00 5-26-77 500 7.9 180 82 12 26
(3602321)
1S/2W-30B2 228 120 53Q 7.6 220 65 14 27 2 230
(3601642)
1S/2W-36F00 5-17-77 460 7.7 180 52 13 17
(3602128)
1S/2W-36N00 480 7.8 180 51 12 27
(3601853)
1S/3W-1H1 7-26-77 414 250 450.. 7.1 170 50 12 24 3 390
(3600220)
1S/ 3W-8M1 5-27-77 148 78 280 7.7 61 21 2 36 3 130
1S/3W-9E2 5-27-77 250 7.4 120 34 7 13 3 120
(3601420)
1S/3W-12F00 <5 12 S | 130 41 7 14 2 140
1S/3W-13P2  7-26-77 488 265 430 7.7 190 51 15 11 5 410
(3602224) 3-21-78 430 7.8 180 59 8 11 4 190
1S/3W-13R00 470 7.6 210 70 8 17 3 180
(3602112)
1S/3W-15A1  3-21-78 260 7.8 98 30 6 11 3 120
(3602127)
1S/3W-16A1  5-27-77 395 105 310 7.4 110 37 5 21 2 140
(3600527)

lanalyses for additional chemical constituents are on file with the California Regional Water
Quality Control Board, Santa Ana Region.



TABLES

of water samples1

liter. Concentrations of boron less than 100 micrograms per liter are reported as 0. Analyses by
Riverside, Calif.]

Dissolved

: a _ Ammonia-
Carbonate Sulfate Chloride Fluoride Silica sol}ds N}trate nitrogen Fana® Boron Iron
(residue nitrogen as NH phate
at 180°C) as N M
0 54 16 20 360 10 0.0 0.0 0 3,000
0 56 12 19 360 7. .0 0 0 900
0 D2 14 35 315 1.8 .0 B 0 180
0 27 5 22 210 1.6 o0 wl 0
0 69 11 18 340 3.6 .0 0 0 20
0 28 S 20 225 9 .0 3 § 0 0
42 12 0.4 279 9.8 0
110 26 13% 531 .4 800
140 15 o7 588 .9 80
54 18 .6 372 1.8 20
0 56 16 .6 19 380 12 0
0 29 9 .6 205 27 0
0 22 5 220 2,5 .0 .0 0
59 14 = 354 1.8 80
31 21 o7 276 1.4 30
24 13 5O 294 1.4 60
0 39 ¥ 30 350 10 oD - 0 80
34 : .6 285 2 30
31 14 0.6 291 3.2 30
0 40 16 ) % | 250 4.8 100
0 21 11 150 .68 .0 .0 0 50
0 17 9 145 Z2+9 .0 A 0 50
0 20 11 17 280 248 .0 0 0 60
0 28 9 7 245 79 0
0 29 5 10 285 6.8 .0 1 0 320
0 46 14 20 375 12 .0 0 0
0 16 7 15 170 1.6 i =1 0 160

0 24 12 25 205 27 .0 .0 0 50
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TABLE 2.--Wells sampled in 1968-69 and 1977-78, well construction data avail-
ability, and wells suitable for a permanent monitoring network--Continued

Well construction data

: 1
State well Sampled Sampled L Control Recom@endgd for
monitoring

3 ¥ 2
number 16867 - 19TT=18" b vsaspted Depth of ks network

interval well only

1S/4W-18F1 X
1S/4W-18G1 = X X == == X
1S/4W-18N1 X
1S/4W-21N1
1S/4W-23K2

Lol el
1
1
1
1
1
I
1
1
1
I

1S/4W-25C1
1S/4W-25D00
1S/4W-28L2
1S/4W-28N1
1S/4W-29E1

:><><

> b
I
!
1
1
|
|
1
1
1
1

1S/4W-30D1
1S/4W-31A2
1S/5W-2C1
1S/5W-2K1
1S/5W-5A3

PP DK D D
1
1
1
1
1
1
1
|
|
1

1S/5W-6D1
1S/5W-7N1
1S/5W-12L1
1S/5W-12N1
1S/5W-15G1

>4 D D
>
I
1
>
1
1
>

1S/5W-16J1
1S/5W-20D1
1S/5W-21B1
1S/5W-21D1
1S/5W-25B2

oI el
1
1
1
|
1
I
1
1
1
1

1S/5W-25R5
1S/5W-33A2
1S/5W-34B2
1S/5W-34D1
1S/6W-11B1

P T
1
1
1
1
|
'
1
1
1
1

1S/6W-11N1
1S/6W-12P1 = X -- - - =
1S/6W-12P2 X
1S/6W-32E00 X - -- -- - i
1S/7wW-4B2 X

>
1
1
1
1
[
1

>
1
1

See footnotes at end of table.
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