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IRRIGATIONﬁWATER QUALITY EVALUATIONEI
. By
J. E. Christiansen, L.M.- ASCE, E. C. Olsen, M. ASCE

| Lyhan S.PWillardson, M. ASCEl/

INTRODUCTION

The term irrigation water quality is frequently used but very seldom
is it adequately defined. The term is sometimes used to mean only the
total dissolved solids, TDS, expressed in milligrams per liter (mg/l) or
the equivalent, parts per millidn (ppm) as determined by evaporating a
given volume of water and weighing the residue. Often the salinity is
determined only by measuring the electrical conductivity, EC, (or
specific conductance as it sometimes is called) and reporting it in
millimhos per centimeter at 25° C (mmhos/cm), or in micromhos per centi-
meter (umhos/cm). Such determinations of irrigation water quality are

usefullbut are too limited in scope to be completely satisfactory.

Complete Chemical Analysis

There are many other factors besides TDS or EC that should be
considered when evaluating the quality of an irrigation water. To
properly evaluate the quality of a water, a complete chemical analysis

is required. Such an analysis should include the determination of the

E/For presentation at the Irrigation and Drainage Division Specialty
Conference, Logan, Utah, August 13~15, 1975,

1/

= Professor Emeritus, Assoclate Professor and Professor, respectively,
Department of Agricultural and Irrigation Engineering, Utah State
University, Logan, Utah.



following cations: Calcium, Ca**; magnesium, M§++; sodium, Na+; and
potassium, K*; and the following anions: bicarbonate, Hco3'; carbonate
(1f present), coa"; sulfate,'so4--; chloride, C1™; nitrate, Noa-, or
nitrate nitrogen, N03-N. Preferably these ions should be reported in
milliequivalents per liter (me/l), but they are sometimes reported in
milligrams per liter (mg/l) or parts per million (ppm). Generally
potassium, K*, and nitrate, N03_ or NOB-N, whick are essential plant
nutrients, are found in relatively small amounts in comparison with

the other ions, and are sometimes omitted in the analyses. When all

ions are reported in me/l, the sum of the cations should equal, approximately,
the sum of the anions. When chemical analyses are carefully made and
expressed in me/l, the difference in cations and anions should not exceed
about 5 percent. A larger difference may indicate an error in the analysis

or reporting. Usually the omission of K* and/or N03- has only a small

effect on the balance of cations and anions.

Factors That Degrade the Water Quality

The principal factors that degrade a water with respect to its
use for irrigation are:
1. The salinity which can be expressed by one or more of the
following means:
a. Total dissolved solids, TDS, which may be expressed as mg/l,
ppm, or tons per acre foot (t/af).
b, The total salinity expressed in me/l.
c. The effective salinity, ES, expresaed in me/l. | \
d. The electrical conductivity, EC, expresaed in mmhos/cm ;

or umhos/cm at 25° C.



2. ‘Relative amount of Na+ present which can be expressed as a
percentage of the catioms, Nai, or as the sodium adsorption ratio, SAR,
oxr the adjusted SAR,

3. The presence and amount of residual sodium carbonate, NaZCOS.

4. Amount of boron, B, expressed in mg/l or the equivalent, ppm.

Conditions that Affect the Suitability of Water for Irrigation

The conditions under which an irrigation water is used may be just
as important as the quality of the water per se. Conditions that must
be taken into consideration are:
1. The adequacy of the drainage
2. The suitability of the method of irrigation
3. The physical properties of the soils to be irrigated
4, The salt tolerance of the crops to be irrigated
5. The overall management of the irrigation and drainage
Almost every writer on the subject of water quality has emphasized
most of these conditions. Some have placed major emphasis on salt tolerance
of crops, others on soil conditions. Only a few have emphasized drainage
conditions which the writers believe to be of paramount importance.
Many instances can be cited where waters of high salinity have been
used successfully where drainage conditions were not a limiting factor;
that ic where the water table was maintained at a depth of several meters
below the surface, either by natural drainage or where the water supply
was from ground water wells.
The irrigation method is also importanf. Flooding methods are

generally most successful for highly saline.waters. With furrows, high



concentrations of salts build up in the beds between furrows. With
sprinklers, precipitation of salts on the foliage may be very detrimental.
The more recently developed drip irrigation method is promising, especially
where the seasonal rainfall is sufficient to leach the salts, which

are deposited during the irrigation season below the root zone. Most
sub-irrigation methods are not suitable for even mlldly saline wate+s
except in areas of high seasonal rainfall and satisfactory drainage.

The physical properties of the soil are also important, but they
must be considered in connection with the drainage and irrigation method.
On fine textured soils with low infiltration rates, adequate penetration
of water and leaching may be difficult to obtain. Under such conditions
salts concentrate in the soil. Flooding in basins can assure adequate
application of water where the crops grown can withstand flooding for
the time required to infiltrate the water.

Crops vary in their tolerance to salts, and some crops can withstand
much higher salinity than others without suffering excessive yield reductions.
Many authors, including Bernstein (1963, 1964, 1974), have rated crops
with respect to their salt tolerance.

The management of the water including the drainage is very important.
With adequate drainage and ample applications of water at fairly frequent
intervals it is possible to use fairly saline waters without accumulating
high concentrations of salts in the soil profile. Soils wvith dense,
or low permeability, strata within the rooting depth may be difficult
to manage with saline waters.

The current emphasis on management of irrigation water to reduce

salt loads in downstream waters, as advocated by Van Schilfgaard, et al



(1974) could result in excessive build-up of salts in irrigated soils.

A permanent irrigated agriculture requires a salt balance of the highly
soluble sodium salts within the root zone. Any water management practice
that does not maintain this balance will reduce the productivity of

the soil. This objective can best be met by efforts to maximize the
uniformity of water applications and irrigation efficiency. and to apply
adequate but not excessive applications of water, taking into consideration

the leaching accomplished by seasonal rainfall.

Brief Review of Irrigation Water Classification Schemes

The above mentioned water quality factors have been discussed and
used by many soil scientists., Some have proposed classification schemes
based on two or more of the factors, usually total salinity and the
relative amount of sodium. In some instances boron and residual sodium
carbonate have been included.

Scofield (1933) and Eaton (1942) indicated that waters with a sodium
percentage of 70 or more were generally unsuitable for irrigationm.
Scofield (1935) published a table of permissible limits for irrigation
waters which included consideration of chlorides and sulfates in addition
to total salinity and sodium percentage, Table 1.

Wilcox and Magistad (1943) adopted a more simplified classifi-
cation as given in Table 2. This same classification was used by

Magistad and Christiansen (1944).



Table 1. Permissible limits for classes of irrigation water.

Scofield. (1935)

Concentration, total Concentration
dissolved solids
Classes of Electrical Chlorides Sulfates
water Conductivity Gravimetric Sodium (cl) (804)
umhos* pPpm % me/l me/1
Class 1, Excellent 250 175 20 4 4
Class 2, Good 250~ 750 175- 525 20-40 4-7 4-7
Class 3, Permissible 750-2000 525-1400 40-60 7-12 7-12

Class 4, Doubtful 2000-3000 1400-2100 60-80 12-20 12-20

Class 5, Unsuitable 3000 2100 80 20 20

*Micromhos/cm at 25°C.



Table 2. Standards for irrigation vaters. Wilcox and Magistad (1942)

Water class Electrical
conductivity Salt Content Sodium Boron
ymhos ppm taf percent ppm
Class 1 1000 700 1 60 0.5
Class 2 1000-3000 700-2000 1-3 60-75 .5-2.0
Class 3 3000 2000 3 75 2.0
Explanation:

Class 1. Excellent to good, suitable for most plants under most
conditions

Class 2. Good to injuri- , probably harmful to more sensitive
crops.,
Class 3. Injurious to unsatisfactory, probably harmful to most
crops and unsatisfactory for all but the most tolerant. If a water
falls in Class 3 on any basis, i.e., electrical conductivity, salt content,
percentage of sodium, or boron content, it should be classed as unsuitable

under most conditions. Where the salts present are largely sulfates,
the values for salt content in each class can be raised 50 percent.

Wilcox (1948) suggested a different classification in the form of
the diagram shown in Figure 1. The main difference in this scheme and
previous classifications is that waters having a low salt concentration
in conjunction with a high sodium percentage (60 to 90) could be rated
as excellent., Wilcox also presented a table of permissible limits
similar to that given by Scofield (1933) except that it did mot contain

limits for Cl and 804.
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In a study.of, Utah waters Thorne and Thorne (1951) presented
a diagram similar to Wilcox's as gi&en igvgggure\Z;EfTheidiagram?ﬁQ“‘
recognized two main'éfiféfi;:w electrical conducpivity witﬁ“ﬁ
rating number, 1 to 5, and the sodium éffé;t with a letter, A‘fo E.
This diagram gives a 1A rating to a water haviné a low‘electricai
conductivity (below 750 ymhos) and a high Na% (above 60).

The U.S. Salinity Laboratory (1954) published a semi logarithmic
diagram in Handbook 60, Figure 3, which rates waters with respect to
total salinity (electrical conductivity) and sodium hazard, the sodium
adsorption ratio (SAR). This classification scheme has been extensively
used since its publication. ~Although not included in this classification
diagram, Handbook 60 contains a discussion of the effects of boron and
The permissible limits

residual sodium carbonate in irrigation water.

for boron are as stated in Table 3 (Scofield, 1936).

Table 3. Permissible limits of boron for several classes of irrigation
waters (Scofield, 1936)

Boron class Sensitive crops Semitolerant Tolerant
crops crops

ppm ppm ppm

1 0.33 0.67 1.00

2 0.33 - 0.§7 0.67 - 1.33 1.00 - 2,00

3 : 0.67 - 1.60 1.33 - 2.00 2.00i- 3.00

e 1,00 -1.25  2.00 - 2.50 3,00 - 3.75

5 T s s 3.75
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With respect to residual sodium carbonate, Eaton (1950) 1is quoted
in Handbook 60 as saying that, "Waters with more thén 2.5 me/l of
residual sodium carbonate are not suitable for irriéation ﬁurboses. Waters
containing 1.25 to 2.5 me/l are marginal, and those containing less
than 1.25 me/l are probably safe."

Wilcox (1958) discussed four factors affecting water quality:
salinity, sodium, boron, and sodium carbonate. His limits for electrical
conductivity are the same as for the Salinity Laboratory classification,
but he presented another sodium diagram, Figure 4, for classifying water

with respect to the sodium hazard, S1 to S4.

T T T | T Y
30} S 4 | .3 ]
Very High-Sodium High - Sodium Water
! water
f& 20} i
E s2
m' [ Medium-Sodium Water 7
=
10}~ —
S1
] Low Sodium Water -
(o] 1 | i ] | 1 {
0 1 ' 5 10 15 20 35 30 35

Calcium + Magnesium - me/l _

Figure 4. Sodium Diagram According to Wilcox (1958) . [redrawn]
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Doneen (1954) presented a classification scheme based on the effective
salinity expressed in me/l. He defined effective salinity as the total
salinity less that of the CaCOS, Ca(HCOS)z, MgCOS, Mg(HCOs)2 and CaSO4
subtracted in that order. These salts have relatively low solubilities
and will precipitate in the soil when their concentrations reach the
solubility limits which vary somewhat with the salt concentration and
pH. They are not effective in greatly increasing the salinity of the
soil solution by concentration due to evapotranspiration. This precipita-
tion of Ca and Mg carbonates, and CaSO4 in the soil increases the sodium
percentage in the soil solution but decreases the total concentration
of soluble salts. Doneen's tentative classification of irrigation waters

based on effective salinity and soil conditions is given in Table 4.

Table 4. Tentative classification for effective salinity of irrigation
waters. Doneen (1954).

Soil conditions Terms used Class 1 Class 2 Class 3

Little or no leaching me/1 3 3- 5 5
of the soil can be ppm 165 165~ 275 275
expected 1b/ac ft 450 450~ 750 750

Some leaching but me/l 5 5- 10 10
restricted; deep Ppm 275 275~ 550 550
percolation or 1b/ac ft 750 750-1500 1500
drainage slow

Open soils; deep me/l 7 7- 15 15
percolation of ppm 385 385- 825 825
water easily 1b/ac ft 1050 1050-2250 2250

accomplished
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Proposed Evaluation of Irrigation Waters

As a result of their experience in Guatemala, Christiansen and
Olsen (1972), and Christiansen (1973), proposed a procedure for evaluating
the quality of water for irrigation that recognized seven factors that
should be considered: EC, NaZ, SAR, Nazcoa, Cl™, effective salinity,
(ES), and boron. This evaluation for irrigation water, with some

modification of the limiting values, is given in Table 5.

Table 5. Evaluation of Irrigation Water Quality, Maximum Values

Evaluation EC Na+ Na2C03 c1 ES Boron
Rating mmhos % SAR meq/1 meq/1 meq/1 ppm

1 0.5 40 3 0.5 3 4 0.5

2 1.0 60 6 1.0 6 8 1.0

3 2.0 70 9 2.0 10 16 2.0

4 3.0 80 12 3.0 15 24 3.0

5 4.0 90 15 4.0 20 32 4.0

6 Higher than limits for 5

In this evaluation a water rated number 1 in all categories would
be considered excellent for agricultural use, and a water that exceeded
the limits for class 5 (which would be rated 6) would generally not be
usable for irrigation. Intermediate values are relative to these

extremes. Waters are evaluated with respect to each factor, and no
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attempt should be made to combine the ratings into a single index. A
water might be rated 1 for all factors except boron which might be 5.
This one degrading factor would limit the use of this water on many
crops.

Whether or not a water of any classification could be used
successfully would depend on the drainage conditions and the tolerance
of the crop to salinity, high sodium and boron. The effectiveness of
the drainage would determine whether the salts present, including the
boron, might accumulate and concentrate in the soil under normal

irrigation practice.

Effect of Degrading Factors on Plants and Soils

All of the above mentioned water quality factors have been used and
discussed by various soil scientists. Most of the proposed classification
schemes are based on two or more of the factors, usually total salinity,
the relative amount of sodium, and boron. When salts are concentrated
in the soil solution, each of the degrading factors has a detrimental
effect on plant growth or yield, or on the physical and/or chemical
properties of the soil. Therefore, consideration should be given to
all of them.

Total Salinity. The total salinity, as most often expressed by

electrical conductivity, EC, has a primary effect of reducing plant
growth and yields. Sometimes this effect is not apparent from visible
symptoms and therefore is not noticeable except in isolated spots where
salinity levels are extreme. Research has shown that the reduction

in growth and/or yield is approximately proportional to the concentration
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of salts in the soil solution in the root zone. This has been determined
and deﬁonstrated by growing plants in sand cultures where the concentration
of salts can be kept constant by continuous circulation of the soil
solution through the sand by adding water to the solution as it is removed
by evapotranspiration.

Under fileld conditions, however, the root system of the crop grown
is not subjected to a uniform concentration of salts throughout the root
zone. In general, where an adequate amount of water is applied, the
concentration of salts in the soil solution will increase with depth, and
the crop will extract most of its water supply from the upper layers where
soil where the salt concentration is lowest. Thus the effect of salt
concentration on growth and yield may be less than would be expected
from research on sand cultures.

Recent research on crops grown in lysimeters indicates that fairly
high salt concentrations at the bottom of the lysimeters, with much
lower concentrations in the upper half of the soil profile, do not greatly
reduce yields (Bernstein and Francois, 1973).

The higher the salt concentration of the irrigation water, the
higher will be the salt concentration in the soil solution in the upper
part of the root zone, and the more rapid will be the increase in salt

concentration in all parts of the soil profile unless adequate leaching
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occurs, Yield reduction is closely correlated with the total salinity

*
of the irrigation water.

Chloride Concentration, Cl . - The principal reason for including

Cl™ in the proposed evaluation is because Cl™ is sometimes determined
when complete analyses are not made.

Chloride ions, Cl~, represent a hazard because they are absorbed
by plant tissues and accumulate in the leaves resulting in leaf burms
when present in excessive amounts. This has sometimes been referred to
as chloride toxicity. For high chloride waters the rating for Cl™ may
be higher than for EC and/or ES and for low C1 waters the reverse may
be true. Some scientists have considered the chloride ion Cl”~ twice as
toxic as the sulfate ions 504--. Doneen (1963) introduced the term
"potential salinity” which he defined as the sum of the C1  and half of

the SO4 .

Residual Sodium Carbonate, Nazgga. Residual sodium carbonate is

very deleterious to the physical properties of soils. It creates what
1s known as a "black alkali because Na,CO, dissolves organic matter in

the soil, which leaves a black stain on the soil surface when the soil

*The following are approximate relations between the salinity
expressed in parts per million (ppm), milliequivalents per liter (me/l),
and as osmotic pressure in atmospheres, OP, to the conductivity, EC, in
mmhos/cm.

Ppm = 650 x EC

Me/l = 10 x EC

OP = 0.36 x EC

These relationships are reasonably accurate for waters of average
composition for the range of EC values found in irrigation waters. They
do not hold well for EC values in excess of 5 mmhos/cm.
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dries. Soils with sodium carbonate or sodium bicarbonate have a high
PH, uéually in the range of 8.5 to 10.0. Such solls are referred to as
"sodic" and have poor "tilth," being very hard with large cracks when
dry and very sticky when wet. As mentioned in Handbook 60, 2.5 me/1 of
residual sodium carbonate is generally considered an upper limit for
acceptable irrigation waters.

The presence of residual sodium carbonate is not indicated by NaZ
or SAR values, but must be determined from complete analyses by subtracting
the sum of the Ca++ and Mg++ from the HCOa- + 603-_. If the result is
positive, i.e., the sum of the HCO3 and 003 exceeds the Cd++ + M§++,
residual Na2603 is present in the amount indicated by the difference.
If Ca++ + Mg++ exceeds the HCO3 + 003, no residual sodium carbonate is

Present. Fortunately the latter condition is true for most waters used

for irrigation.

Relative Amount of Sodium. The sodium percentage 1s a useful index

of water quality as it shows at a glance the relative amount of sodium
present. The primary effect of Na is on the physical properties of the
soll: the permeability, infiltration rate, and tilth. Soils subjected

to a salt solution with a high Na% remain aggregated and permeable as long
as the total concentration of the solution remains constant, but when a
solution of low concentration is applied to the soll, the aggregates
disperse and the permeability decreases. This is why some soils when
irrigated with a low salt water that has a high Na% have very low
infiltration rates. This is especially noticeable when a soil previously

irrigated with a fairly saline water is later ir:igated with a water of
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low electrical conductivity. The infiltration rate is then greatly
*
reduced.

The sodium adsorption ratio, SAR, which is computed from the equation

SAR = Na'/ \[(Ca""’ + Mgy /2

where the constituents are expressed in me/1, does not always indicate

a high Na%, and thus does not indicate the effect of high sodium, low
salt waters on permeability and infiltration.

SAR values do not indicate whether or not residual sodium carbonate
is present, although they are presumed to indicate the sodium hazard.
They are included in the proposed classification scheme because they
are routinely computed and reported when complete analysis are made.

The limiting values for the different classes were adjusted so that
for most waters the rating based on the SAR would be the same as the
rating for the NaZ.

Recently a term called the adjusted SAR has come into use. This term,
adj. SAR, is expressed by the equation

Adj. SAR = SAR [1 + (8.4 - pHe) ]
in which pHc is a function of the Ca + Mg + Na, Ca + Mg and CO3 + HC03.
The adj. SAR values that have been computed have ranged from about 1.5

to 4.0 times the SAR values.

*This phenomenon was experienced in the western San Joaquin Valley,
California, where fairly saline well waters, some of which also had a
high Na%, were replaced with a low salt water from the California Aqueduct.
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Boron, B. Boron is an essential element for plant growth, but it
is vefy toxié when present in only a few parts per million. Boron is
present in some irrigation waters in amounts that are objectionable, but
not usually in amounts that are toxic. Where soils contain objectionable
amounts of boron, but when the irrigation waters are low in boren, it can

be leached from the soil if the drainage conditions permit leaching.

Concentration of Salts in Soils

When water is consumed by the crop most of the dissolved constituents
remain in the soil. Some éf the ions are absorbed by the plant roots
and move into the plant tissues, but the amounts taken up by the crops
and removed from the soil in this manner are usually very small percentages
of the amounts that are added in the irrigation water. It is the resulting
salinity of the soil solution within the root zone that is most important.
Thus, as the water is transpired into the atmosphere, the salts remaining
in the soil solution become more concentrated. Since the natural salts
present in soils and irrigation waters have different solubilities,
gome of them (CaCO

MgCO, and CaSOA) may precipitate in the scil as

3 3
the concentration iﬂcreases. Once precipitated, these salts are generally
not harmful to the soil-plant environment. The more soluble salts will
remain in solution and increase in concentration to very high hazardous
values unless removed by deep percolation below the root zone and disposed
of by natural or man made drainage. Where drainage is inadequate, that
is  where the water table is within one meter of the ground surface

after an irrigation, the salts added with the water are not effectively

- removed and saline and/or sodic soils develop. -
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Cation Exchange

The process of concentration of salts in the root zone through the
evapotranspiration process is somewhat complicated by a phenomenon known
as cation exchange. All soils have a capacity to adsorb cations on the
fine clay and colloidal particles. The amount of cations that a soil
can adsorb and hold is called the exchangeable cation capacity of the
soil. The adsorbed sodium ions, expressed as a percentage of the cation
exchange capacity is called the exchangeable sodium percentage, ESP. When
the ESP exceeds about 15%, the soil is considered sodic. Under a given
irrigation management practice, the ESP of the soil is related to the

salinity of the water and especially the SAR or the adjusted SAR values.

Evaluation of Irrigation Waters

To evaluate a water for irrigation use according to the proposed
evaluation scheme, a computer program was prepared to accomplish the
following objectivesgj
1. Convert all ions to me/l if reported in mg/l or ppm
2. Compare the sum of the cations and anions by computing the

ratio cations/anions (CA/AN)

3. Compute the sodium percentage (NA-PCT)
4. Compute the SAR (SAR) and the adjusted SAR (ASAR) values
5. Compute the effective salinity (ES)

6. Compute the residual sodium carbonate (RNACO) if present

EjTable headings are given in parentheses.,
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7. When appropriate, as for monthly analyses of‘gq:fgge waters,
compute the mean values weightgd accordingvtdwtherétream flow
(Q-CF85 |

8. Evaluate the water according to each of the factors listed in
Table 4

9, Compute the value of a missing ion in the analyses when
necessary from the difference in the sums of the cations and
anions given, in which case CA/AN = 1.000

10. Compute a hierarchical synthesis of the salts present in each

analysis, and when CA/AN # 1.0 computes the residual ions

Computer Printout Tables

A selection from a number of water analyses that have been evaluated
with the computer program is included in the Appendix. These tables are
intended to illustrate a number of different kinds of waters, some of
which are of excellent quality, while others are of questionable value
for irrigation. Some of the data were taken from the USGS Water Quality

reports for Colorado and Utah. Other data were from miscellaneous sources.
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" TABLE 6. EVALUATION

OF WATER QUALITY DATA FOR ARKANSAS RIVER NEAR COCLIDGE, KANSASs 1572-73.

. DATE:

—

ES RNACO BORON

FLOW CA MG NA X CATIONS HCO3  SO& CL NO3 ANIONS NA SAR  EC ASAR CAZAN
_ CFS MILLIEQUIVALENTS PER LITER PCT MHOS ME/L ME/L MG/L
ae11 4%, 18.96 18.81 21.75 +28 55.80 H4.61 87.89 2.26 .05 58479 38.33 5.23 4.33 36488 .00 .00 14.81 1.018
~CLASS 1 1 2 E 6 1 ] T
1102 82. 18.96 13.98 28.80 +28 58.02 5.15 87.89 8.51 .08 57.59 42.73 6.11 8.50 39.06 <00 - .00 17.29 1.008
CLASS 2 2 3 6 6 1 c -
1206 23. 21096 13098 26458 o188 6251 4487 52e05 8¢23 <08 61.19 42.38 6.26 5e43 3065 <00 <00 17e73° 1.023
CLASS . : 2 2 3 6 3 1 ]
0104 87+ 21.46 16.35 2654 25 684.69 5.39 58.13 5408 o05 68465 41.02 6.09 8,61 83.28 00 <00 17.65 1.001
CLASS 2 2 3 6 s 1 o
0201 130e 17486 1398 28480 23 56088 5.03 85.80 4e23 <05 5511 83.90 625 8e22 39.01 <CO0 ° <00 -17.53 1.025
_CLASS 2 2 3 6 6 1 o
© . 0307 95+ 18486 18481 25466 o31 5928 497 89.97 8.51 08 59469 8332 6429 §.37 5078 <00 <00 37.72 o996
' CLASS - 2 2 .3 6 6 1 0
0810, 200. 17.46 13.98 2088 +21 52458 882 8580 3495 <08 5861 39.78 5427 3.79 35.07 <00 <00 18.72 962
" CLASS. 2 1 2 s 6 1 ] '
0510 ~ 180c 19.86 1881 28436 28 58491 510 89.97 8.51 o03 59461 41.35 5.89 8.26 35.85 00 - <00 16.72  .988
CLASS 2 2. 2. s 6 1 o B
. 0613 390e 1287 9405 12462 21 38435 8e03 29¢15 2431 02 35.51 36472 3¢85 275 2188 <00 00 10,06 o967
CLASS : .1 1 -2 4 5 1 o . .
0711 '101e 1687 12.34 2088 <25 89.50 8.6% 8168 3.67 +05 89499 8130 5.39 3463 33.03  +00 . .00, 18,82  .990
CLASS. : 2 2 2 5 6 1 "0
0808 160% 15.87 10469 18470 21 85.07 %29 39.56 -3¢10 +08 87.00 81.50 5.17 329 25.61 00 <00 13.91 o959
CLASS 2 2 2 5 s 1 ]
0919 19¢ 19.96 18481 25.66 o33 6076 890 8789 8.80 <08 S7e62 82.28 616 848 80.80 o00 = <00 17.39 1.055
CLASS 2 2 3 3 3 1 o
AVG. 123¢ 16459 12459 2013 <28 8989 8,68 81¢38 3,58 03 50020 8066 5427 371 3290 <00 <00 18.53 - 986
CLASS 2 2 2 s 6. 1 0 -

NGTE-ZERO VALUES FOR K AND/OR NO3

INDICATE THAT DATA ARE NCT AVAIL ABLE OR THAT THE VALUES ARE

LESS THAN 0.005 ME/L.

€2


http:18.9614.81

NOTE-NAMES OF SCHE -SALTS ARE ABSBREVIATEDs NASOS4

TABLE 6A. NATURAL SALTS IN ARKANSAS RIVER NEAR COCLIDGEs KANSASe 1972-73 «
IDENTIFICATION TDS CACO3 MGCO3 CASO4 K2S04 NASOS NACO3 MGCL2 N ACL KCL MGSO4 MENO3 KNO3 CACL2 NANO3 CATION ANIONS SALTS
MC/L ~——— —-MILL IE QUIVAL ENTS PER LITER- - -— -

-1G.1 48, 3747, G.61 «00 14.36 «28 21.75 «00 2.26 «00 «00 11.50 «05 <00 «00 »-C0 55.80 58.79 54:79
RESIDUAL IONS» CA= «00 MG= 1.01 NAZ= «00 K= «00 HC C3= «00 SO04= «00 cLz «CO0 NO3= <080

1102 42. 3%20. 5.15 «00 13.82 «28 24.80 «00 4.51 «00 <00 B8.99 <08 «00 +L0 «00 5802 57.59 57.59
RESIDUAL IONSe CA= «00 MG= o3 NAZ= 00 K= «00 HCC3= «00° ScC4= «0S = «0C NO3= -C0 ,

12086 23. 8187. 4.87 «00 17.08 14 26458 «00 4.23 -00 <00 8.29 «-04 «00 <30 «00 B52.61 61.19 6l.19
RESIDUAL IONSy CA= «00 MG= 1.82 NAZ= «0o0 K= «00 HC 03= «00 S04= <00 = «00 sz: -03 .

0104 87« 8378« 539 «00 16.06 e25 26.54 «00 5.08 00 «00 11.28 ° .05 00 -Co «00 . 64469 68465 64.65
RESIDUAL IONSe CA= «00 MG= -08 NA= «00 K= «00 HC 03= «00 SOou= -00 cL= «00 NOQ3= «00

0201 130« 3771e 5403 «00 12.43 «23 24.80 U0 4.23 -00 «00 8.34 «05 «00 «00 «00 56.48 55.11 55.11
RESIDUAL IONS» CA= «00 MG= 1.36 NAZ= <00 K= «00 HC C3= 00 S04= <00 cL= «20 NC3= « 00 .

0307 95« 8020 8§.97 «00 13.50 31 25466 «00 48,51 -00 <00 10.293 <00 «00 «00 «C0 59.24 SQ-QB 59.28
RESIDUAL IONS» CA= «00 MG= -.00 NAZ= «00 K= «00 HCC3= «00 SO04= 21 cL= «00 NO3= « 0§

os10 200« 3657. 8.82 «00 12.65- «21 20.88 «00 3.95 <00 «00 10.03 -0 «00 «00 «00 5254 Sn.él 52.5%
RESIDUAL IONS» CA= «00 MG ~.00 NA= <00 K= «00 HC Q3= <00 SC4= 2.03 cL= .00 NO3= <04

0510 180. 4025. 510 «00 1436 «28 24.36 «00 4.51 <00 «00 10.29 «00 <00 <00 «00 .58.91 59.61 58.91
RESIOUAL IONS» CA= «00 M6= -.00 NAZ <00 K= «00 HCC3= +00 SO04= e67- CL= «00 NO3= «03

0613 390. 2399. &8.03 <00 8.4 021 12.62 «00 2.31 «00 00 6.74 «00 «00 <00 «00 34,35 35.51 :34.35
RESIDUAL ICNSe CA= «00 MG= -.00 NA= <00 K= <00 HC 03= «00 SC4= 1.14 cL= «00 NO3= «02

0711 101l. 3387. 1#.5% «00 12.83 «25 20.54 «00 3.67 <00 00 8.67 -00 -00 «C0 «00 4&49.50 89.39 49.50
RESIDUAL IONS» CA= <00 MG= «00 NAZ= «00 K= «00 HC03= «00 Sc4= ‘o1 § cL= «00 NO3= «05 .

DQDB 160+ 3165« §.29 «00 11.17 «21 18.70 «00 3.10 «00 «00 7.59 «00 «00 «00 «0C 45.07 47.00 &5.07
RESIDUAL IONSe CA= «00 MG= -.0C0 NA= «00 K= «00 HCC3= <00 S04= 1.88 cL= «00 NO3= « 0

0919 19. 3966 &.90 «00 15.06 «33 25.66 «00 4.80 «00 «00 583 «-04 -00 «00 «00 60.76 37-62 57t52
"RESIDUAL IONS» CA= «00 MG 3.18 NA= -00 K= «00 HC 03= «00 .SO4= «00 cL= <00 NO3= «00

= NA2Z2SO0f4e NACC3 = NA2CO3s MGNO3 = MGIND3)2

4



TABLE 7,

EVALUATION OF WATER QUALITY DATA FOR GREEN RIVER AT GREEN RIVER,

UTAHs 1972-73. (COLORADO RIVER)

CATE FLOW CA M3 NA K CATICNS HCO3I S04 CL NO3 ANICNS NA  SAR EC ES RNACO BORON ASAR CA/AN
CFS e HILLIEQUIVALENTS PER LITER ~—===——o-cemmew_’  pe7 MHGS ME/L ME/L MG/L

011 3s'nu. 828 2.55 3.78 .US 10.62 3.29 6.66 .2 .01 10738 35.22 2.03 .96 6.33 .CO0 .23 4.80 ,98¢%
cLass 1 1 1 2 2 1 1

1108 5850. 3.74 2.55 3.08 <10 9.83 3.51 5.20 .Ge *01  9.4D 32.27 1.72 - .87 S5.63 .og 18 3.73 1.G04
CLASS - 1 1 1 2 2 1 1

1213 3860 3073 2455 331 07 972 3.57 5.41 <GS =01 9.64 33.01 1.86 .91 s5.83 .g0 <17 4.05 1.068
CLASS 1 1 1 2 2 1 1

o110 3730. 3.78 2.47 3.00 <07 9.28 3.52 8.89 G5 *01  9.07 32.33 1.70 .86 5.53 .o0 «18  2.70 1.023
CLASS 1 1 1 2 2 1 b .

0208 - . 8000a 3.78 2.30 2465 .07 8.77 3.87 84.37 *65 <01 8.50 3025 1.53 *80 5.03 .GC <18 3.33 1.p031
CLASS 1 1 1 2 2 1 1

0313 #950¢ 3.7% 2.55 3483 .08 1020 3.61 6.086 .7¢ +01 10.41 37.53 2.16 .93 6.86 .00 <16 8.70  .9739
“CLASS - - : 1 1 1 2 2 1 1 .
: 0510 3900. 3.83 3.13 835 .10 11487 3.82 6e45 1.07 *01 11435 37.3% 2.32 1.08 7.57 .o0 «23 5.20 1.010
CLASS . 1 1 1 3 2 1 t1

psu 9 11660« 2.88 2.06 283 .06 7.88 3415 3.75 .51 =01  7.81 33.31 1.58 .72 4.30 .go 15 3,23 1.9G8
CLASS 1 1 1 2 2 1 1

0812 20850. 1485 1.15 1.22 .08 8.25 2.08 1.79 .28 *00  8.16 28.65 .92 .48 2.17 .00 «18  1.68 1.023
CLASS - 1 1 1 1 1 1 1

0710 .. 8530« 2¢30 156 1491 o05 5.82 2.46 3¢12 <85 .00 6.08 32.88 1.38 .57 3.36 00 .13 2,55 L.964
CLASS 1 11 2 b SR 1 1

psge: 5050« 3.58 2.47 3.18 .08 2.38 3025 5¢20 473 401  9.25 33.92 1.82 84 5,72 .00 .17 3.87 1.012
CLASS : 1 1 1 2 2 1 1

0911 8720e 3083 2.71 3.31 .08 10.00 3.05 6.04 *85 <01  3.94 33.07 1.82 .90 g.10 <00 .18 3,87. 1.00%
CLASS : 1 1 1 2 2 1 1
* AVG. 6688. 3I.00 2.03 2452 +06 7.62 2.9% 5.07 *S7T <01  7.59 33.15 1.59 .72 8.52 .00 .16 3.22 1.008
CLASS 1 1 1 2 2. 1 1

NOTE-ZERO VALUES FOR K AND/OR NO3 INDICATE THAT DATA ARE NOT AVAIL ABLE OR THAT THE VALUES ARE LESS THAN 0.00S NE/L.

ZERO VALUES F OR BORON CLASS

INDICATES DATA NOT AVAILAPLE

174



TABLE 7a NATURAL SALTS IN GREEN RIVER AT GREEN RIVERe UTAHs 1972-73. (CCLORADO RIVER}

ICENTIFICATION TDS CACO3 MGCO3 CASO4 K25S08 NASOS NACO3 MGCL2 N ACL KCL KGSO& MGMNO3 KNO3 CACL2Z NANDO3 CATICN ANICNS SALTS

MC/L ———— —-MILL IEQUIVAL ENTS PER LITER - — - —_—
1011 3€00. 758, 229 «00° .25 «03 3.74 «00 «T2 «00 00 1.73 «00 00 «0s <00 10.62 31C.78 19.62
RESIOUAL IONSy CA= .00 MGz «00 NAT .00 K= «00 KCC3= «00 SCu= 15 L= «C0 NO3= .01
1103 5850. 680. 3.51 <00 28 «10 3.04 .00 «68 «00 <00 1.83 01 -00 «00 <00 9.43 S.40 2.40
RESIDUAL IONS» CA= «00 MGz <08 NAZ= 00 K= «00 HC03= «00 SO04= .00 = «00 NO3= - 00
1213 2960, 6%9. 357 «00 22 <07 3.31 -00 «6S <00 «00 1.82 .01 «00 «00 -00 S.72 2.65  2.64
RESIDUAL IONSe CA= .00 MGz «02 NAZ= <00 K= «00 HC C3= «00 SOo4= .00 = <00 NO3= -0C
0110 3730. 662. 3.52 <00 22 <07 3.00 -00 «65 «00 «00 1.60 01 «00 «G2 .00 S.28 9.07 <2.07
RESIDUAL IONS» ca= -00 MG= «21  NA= .00 = -00 HC 03= «00 SO4= .00 = <00 NGC3= «C0
D208 8000. 62%3. 3.87 «00 27 «07 2.65 .00 65 «G0 .00 1.38 <01 .00 GO -00 877 8.50 g8.50
RESIOUAL IONS» ° CAS «CO MG= «27  NAS= .00 = «0D HCC3= <00 S04z -00 cL= «30 NO3= - 00
0313 835G. 747. 3.61 <00 18 «08 3.53 .00 «76 -U0 <00 1.79 -00 -00 .00 «CO0 1C.20 10.41 10.20
RESIDUAL IONS» Ca= -00 MG= <00 Na= .00 K= -00 HCO3= .00 sSO04= .21 = «0C NO3= .01
0313 2900. 813. 3.82 +00 «07 «10 4.35 «00 1%.07 «00 <00 1.93 .01 -00 -00 00 11.87 11.35 11.35
RESIDUAL IONS» CA= <00 .MG= «11  NAZ -00 K= «00 HC 03z <00 SO4= -30 = <00 NO3= -CO
0503 11660. 544. 2.35 «30 -00 «DE 2.88 .00 «51 -00 -00 1.20 N1 «CO -0C .00 7.88 T.81 T.81
RESIOUAL IONSy CA= -00 MG= <03  NA= .00 K= +«00 HCC3= <00 SC4= .00 = «30 NO3= «C0
0512 20850. 326. 1.85 24 -00 e84 1.22 .00 28 -00 -00 54 -00 .00 -C0 .00 4.25 9.16 4:i6
RESIDUAL IONS» CA= 00 MG= <09 NA= .00 K= <00 HC 03= -00 S2%4= 00 cL= <30 NO3= «COo
c710 8490. 4&39. 2.30 .16 «00 <05 1.91 «00 45 <00 .00 «95 -00 -00 <00 .00 582 6.08 S.82
RESIDUAL IONS» CA= -00 MG= -.00 NAZ= .00 K= .00 HCC3= «00 S04z 21 cL= «C3 NO3= « 00 ) :
gs03 S050. 6567. 3.25 -00 80 <08 3.18 +00 «79 -00 «00 1.58 .01 -00 .00 .00 %.36 9,25 2,25
RESIDUAL IONS» CA= .00 MG= «11  NA= -.00 K= <00 HC G2z .00 Sou= .00 cL= «0C NE3= s}
0211 §720. 70%. 3.0S5 -00 -85 «08 3.31 -00 <85 Nils} .00 1.8 .01 «COo -.CO <00 10.C00 2.9% e.249 -
RESIDUAL IONS» CA= .00 MG= <05 NAS= <00 K= -.UD HC O3z 00 S04z .00 L= «CO0 NC3= -.Co

NOTE-NAMES OF SOME SALTS ARE ABSBREVIATEDs NATO48 = NA2504s NACO3 = NA2CO3s MGNO3 = MCIND 3T

92



TABLE 8. - EVALUATION OF WATER QUALITY DATA FOR SEVIER RIVER NEAR LYNNDYLs UTAHse 1972-73.. tSEVIER LAKS)
DATE FLOW CA MG NA K CATIONS HC03 S0s CL NC3 ANICNS NA SAR EC ES RNACOC BORON ASAR CA/AN
CFS — MILLIEGUIVALENTS PER LITER —-— —_— PCT MMPDS ME/ZL ME/ZL MG/L

-1017 83e 3458 Be75 957 <15 20.01 5.02 6.04 9.31 .00 20.36 47.83 8.22 2436 148.99 «00 «28 10.33 «982
CLASS 3 2 2l 4 3 1 1

1i11 88. 8.18 675 10«00 1% 2103 502 685 Sa31l 01 207 9757 429 3192 16.701° 00 «25 10.63 1.01x
CLASS : 3 . 2 2 3 y 1 1

1213 28e 5.79 10.36 21.32 <19 3765 686 1228 1820 +01 36.95 56.61 7.50 3.46 31.20 «00 €0 20,12 1.019
CLASS - S 2 3 3 S 1 2

0116 Te Te82 13.98 3262 23 585433 7488 18+11 27.08 401 5309 6005 9.36 8§.93 §6.44 <00 «20 28.27 1.023
CLASS 13 3 4 6 6 1 2

02186 33. 85.2% 9.05 19.58 18 33.75 6.11 11.24 16.08 01 3344 S5S8.00 7.80 3.13 27.63 <00 7 139.3% 1.009
CLASS S 2 .3 S 5 1 1

031s 69« B85 7407 1000 <18 2166 503 685 SeE2 201 2108 4618 817 2410 1663 «00 «23- 10.53 1.028
CLASS 3 2 2 ) 8 ° 1 1

0817 S0e 8e33 7eB5 1131 216 23251 5402 7e91 1123 o080 2822 48411 461 2021 1849 <00 «33 11.57 «371
CLASS . 8 2 2 4 3 1 1

0515 ?25. 3238 6283 13405 12 28.01 5028 8e58 11400 201 24«83 58236 S5e62 2430 18.73 <00 43 13.95 » 367
CLASS 8 2 2 L) 8 1 1 ,
3 ) 318. 3.59 6.82 11.75 17 21.92 S5¢16 708 1088 <01 22.62 5358 5.25 2.24 16.76 «00 «33 2.87 966
CLASS 4 2 2 g 4 1 1

0712 - B08e I8 S5.02 257 <15 12418 5411 5.81 762 401 18415 5263 4465 1.75 13.07 «00 «31 11.15 1.002
CLASS . 3 2 2 3 3 1 1 :

0814 588¢ 3al8 8,52 Te83 <16 15.668 5.02 8479 621 <00 1601 SO0U1 8.00 154 10.64% <00 «26 8.45 «9378
CLASS 3 2 2 3 3 1 1 .

>

0217 668e¢ 3298 6475 13.05 20 23.94% 538 7.08 1016 00 22.61 S4.51 S5.65 2.20 18.57 <00 «38 14.03 1.05¢9
CLASS § 2 4 4 § 1 1

AVE . 228¢ 3.65 589 1083 a17 20e58 5.18 6062 905 +01 2086 52473 4¢96 200 15.36 «00 «34 12.09 +985
CLASS 3 2 2 3 3 1 1

NOTE~-ZERG VALUES FOR K AND/OR NO3 INDICATE THAT DATA ARE NCT AVATL ABLE OR THAT THE LESS THAN D.0CS ME/L .

ZERD VALUES

FOR BORON CLASS INDICATES DATA NOT AVAILASLE

VALUES ARE

Lz



TABLE 8A.

NATURAL SALTS IN SEVIER RIVER NEAR LYNNCYLs

—-MILLJEQUIVALENTS PER LITER-—

T — " —— . — — ——— ———— — — ———— — ——

-00
K=

«00
K=

<00
K=

-00
K=

«00
K=

«00
K=

«00
K=

.00

«00
K=

«00
K=

.00

IDENTIFICATION TDS CACO3 MGCO3. CASO4% K2S04% NASO4 NACO3
BC/L -—— — —_——
1017 89. 1317. 354 147 «C0 «1l5 S5.89
RESIDUAL IONS» Ca= «00 MG= GO0 NAZ= -00
1111 88+ 1359. 4&.14% «37 «00 «l18 6.32
RESIDUAL IONS» CA= «00 MG= -00 NAZ <24
1213 28. 2381. 5.792 «67 «00 «19 12.10
RESIDUAL ICNS» CA= «00 MG= «00 NA= «70
0116 7. 3803. 7.48 -840 «00 «23 17.88
RESIDUAL IONS» CA= «00 MNG= «00 NAZ 1.23
021s 33. 2162, 8.9% 1.17 «00 «13 11.06
RESIDUAL IONS» = «00 MG= -00 NAZ «30
0318 63« 1380. 8.44 «59 «00 «1l8 6.31
RESIDUAL IONSy = «00 MG= -00 NAZ «58
0817 50. 1545. §.33 «62 -00 «l6 7.76
RESIDUAL IONS, = «00 MG= 00 NA= <D0
05186 726« 160C%3. 3.93 1.3% -00 13 8.35
RESIOUAL IONS» CA= -00 MG= «00 NAZ= <00
0614 3l8. 1868. 3.5% 1.57 «00 «17 6.921
RESIDUAL IONS» Caz -00 MG= +00 NAZ 00
- 0712 808. 1210. 3.48 1.67 -00 «1l5 Se26
RESIDUAL IONSe CA= -00 MG= <00 NAZ «03
0s1a Sat. 1072. 3.13 1.87 -C0 «16 B.53
RESIDUAL IONS CAZ= «00 MG= -00 NAZ= .00
0917 66« 1509. 3.94 1.53 <00 «20 6.87
RESIDUAL IONS» CA= «00 MG= 00 NAZ 1.33

NOTE-NAMES CF SOMTE SALTS ARE AOSBREVIATED.

K=

UTAH ¢

MGCL2

527
OUD

5.87
-00

9.70
.00

13.59
.00

7.88
.00

648
<00

T.03
00

S
«00

q .85
-00

335
.Uo

2.65
-00

531
00

NASO4 = NAZ2SCHe NACOZ

1372-73.

N ACL

3 .68
HC C3=

3 .u“
HC C3=

8 «50
HC C3=

13 .50
HC C3=

8 .20
HC C3=

311
HC C3=

355
HC C3=

8 .70
HC C3=

4 .83
HC C3=

4 .27
HC 02=

320
HC 03=

4 .84
HC €3=

«00
«00

-080
<00

00
«00

«00
«00

<00
.uu

.00
«00

«00
«00

«00
00

«00
«00

«00
«00

<00
«00

«00

(SEVIER LAKZ)

«00
sSca=

.UD
sou=

-00
sea=

00
sca=

-00
SC4=

-00
So4=

«00
S04=

«-00
So4=

.00
So4=

.00
So4=

«00
sou=

-00

T o T e e it et e e s i . o e e e . s e e 0 s e s St . s, St o . S 2 2 2 . St S . . 20 oo e S

KCL MCSO4 MGNO3 KMO3 CACLZ NAND3 CATION ANIONS SALTS
«CO0 .00 «03 <00 20.G1 20.36 20.01
.00 = .36 NO3= .00
«00 .00 .00 «01 21.03 20.79 2C.79
.00 = .00 NO3= -00
«00 .00 <00 .01 37.65 36.95 36.95
.00 S .00 NO3= - G0 .

.00 .00 «CO <31 58.33 53.09 53.09
.00 = .00 NO3= .00

.00 .00 «00 .01 33.75 33.4% 33.4%
-00 = «C0 NO3= «00 :

«00 GO 08 .01 21.66 21.08 21.08
.00 fL= .00 NO3= «CO

«00 00 <00 D0 23.51 28.22 23.51
.00 = .70 NO3= .00

00 <00 .00 .00 28.01 28.83 2§.01
.00 = .81 NO3= «01

«00 .00 .00 .00 21.%2 22.63 21.92
.00 = .76 NO3= «01 .

00 <00 <00 .C1 18.18 18.15 18.15
«00 cL= «GO NO3= «C0

«00 <00 +C3 .03 15.56 1E.C1 15.66
«00 CL= .35 NO3= - 00

«00 <00 00 .00 23.98 22.61 22.51
«00 CL= .00 NOZ= -C0

«00

sou=

= NA2CO3es MGNO3 = MGIND3}2

8¢



1

TABIE 9. EVALUATION OF WATER GUALIT™ DATAR FOR WEBFR RIVER AT GAT EWAYs UTAHy 1872-73. (SALT LAKE)
DATE FLOW ca MG NA K CATIONS HCO3 SOG4 CL NC3 ANIONS NA  SAR £C ES RNACO RORON ASAR CAZAN
CFS -— MILLIEQUIVALENTS PER LITER -— PCT MMHOS ME/L ME/L MG/L
1005 328. 2.99 1.32 «65 «0E %.02 8.06 «56 «59 <00 S5.22 12.99 8y «50 . <96 .00 0% «395 «382
CLASS 1 1 1 1 1 1 1
1031 169. 3.68 1.65 1.0%3 .07 B.84 4.59 81 «96 .01 637 16.88 67 eS51 1.88 -C0 «05 1.50 1.912
CLASS . 1 1 1 2 1 1 1
1129 930. 3.38 1l.480 «70 .06 5.50 &§.31 62 «59 +05 5.58 12.65 <45 e48 1.19 20 «16 «99 «985
CLASS 1 1 1 1 1 1 1
0108 122+ 259 21.56 1.00 .07 5.23 3.20 81 «26 <01 §.S7 19.12 «69 «86 2.08 -00 «36 1.33 1.052
CLASS 1 1 1 1 1 1 1
0131 300. X.59 1.30 <74 .06 S.79 8.481 «77 «68 <01 Se86 12.77 a7 «52 1.38 <00 -0 1.08 -988
CLASS 1 1 1 2 1 1 1
0227 $10. 3.32 1.58 «78 .06 5«72 8.31 67 «71 <00 5469 13.69 50 «52 1.51 <G0 0% 1.10 1.005
CLASS 1 1 1 2 1° 1 1
0402 600. 3.52 1.58 eB7 <07 6«02 833 69 «79 200 5481 14.46 55 e58 1.69 .00 «£2 1.21 1.036
CLASS : 1 1 1 2 1 1 1
0523 835, 2.69 1.15 «65 .05 8.55 3.21 «77 56 «01 8§.55 18.33 87 «82 1.34 <00 «07 «93 1.800
CLASS 1 1 1 1 1 1 1
. 0s09 1860 2.82 1.15 «57 .05 8.66 " 3.57 50 e85 L00 8.53 12.18% 40 <82 1.09 -00 <05 «81 1.030
CLASS 1 1 1 1 1 1 1
gs28 880. 3.18 1.23 «57 .10 S.05 3.88 54 «58 200 8496 11.21 38 «36 1.16 -00 03 «81 1.C17
CLASS . 1 1 1 1 1 1 1
0726 355« 3.29 1.32 «78 .0C Se81 8§.13 «67 «68 <00 5.48 13.66 -89 «51 1.28 -0 «06 1.35 .938
CLASS 1 1 1 2 1 1 1 )
»
0827 903. 2.29 1.07 «65 .06 5.03 3.54 <60 «54% <00 8.63 12.35 84 «50 1.5% -00 +05 «31 1.08%
CLASS 1 1 1 1 1 1 1
AVG. S01le 3.18 1.28 «69 .06 5«17 3.86 63 «€E0 <01 Se10 13.32 86 .87 1.31 -00 06 «98 1.01%
CLASS . 1 1 1 1 1 1

NOTE-ZERO VALUES FOR K AND/OR NO3 INDICATE THAT DATA ARE NOT AVAIL ABLE OR THAT THE VALUES

ZERO VALUES FCR BORON CLASS INPICATES DATA NOT AVAILAELE

ARE LESS THAN 0.00S5 ME/tL.
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TABLE 9A.
TDENTIFICATION TDS
MG/L
1005 324« 4801.
RESIDUAL IORSe CA=
1032 169. 486.
RESIDUAL IONS» CAz
1129 480. 832,
RESIDUAL ICNS» CA=
0104 122. 3I77.
RESICUAL IONS» CA=
0131 300. 451.
RESIDUAL IONSy CA=
0227 510. &3°.
RESIDUAL IONS» CA=
0302 600« 850.
RESIDUAL IONS» CA=
05823 83S5. 350.
RESIDUAL IONSe CA=
0su3 1860. 357
RESIDUAL IONS» cAz
c628 ' §80. Ze9a.
RESIDUAL IONSe CA=
0726 355. 4§22,
RESIDUAL TONS» CA=
0827 403. 373.
RESIDUAL IONS» CA=

——— —

NATURAL SALTS IN WEBER RIVER AT GATEWAYe UTAH» 1972-73. (SALT LAKE)

CACO3 MGCO3 CASCH K2S04 NASO4 NACO3 MGCLZ2

2.99
«00

3.64
.00

3348
«00

2459
-00

359
.00

333
«00

3.59
-00

2.69
-00

2.82
«00

313
«00

329
-00

3.29
-00

1.07
MG=

.95
MG=

«37
MG=

«50
MG=

«82
MG=

«22
MG=

«73
MGz

«52
MG=

«68
MG=

74
MG=

«38

MG=

MG=

«00
.00

.On
00

«00
<00

00
«00

«00
-00

-00
«00

«00
.00

.00
«00

«00
«02

00

«00
-00

«C0

«28

—~MILL JEGUIVAL ENTS PER LITER-—

N ACL

-0E
NA=

«07
NAZ=

«06
NAZ=

«07
NA=

«06
NAZ=

-06
NA=

«07
NAZ

<05
NAZ

«05
NAZ

-10
NAZ

-06
NAZ=

«06
NA=

«50
.UO

.7“
«08

56
.Do

«26

«71
«00

«60
«03

«62
«21

«65
-00

QQS

«4s
«08

«60
«00

«54
«11

——

«00
K=

«00
K=

«00
K=

«00
K=

<00
K=

«C0
K=

«00
K=

«00

«00
K=

«00

«00

«00
K=

.25
-CO0

<70
«00

43
.00
.26
.00

<58
«00

.56
«00

75
«00

.55

«45
«00

«49
«00

«48
«00

«54
.00

«15
HC C3=

26
HC 03=

«14
HC 03=

«00
HC 03=

<03
HC C3=

18
HC 03=

«048
HC 03=

«00
HC 03=

HC CI=

«04
HC 03=

-1l4
HC 03=

<00
HC 03=

NOTE-NAMES OF SOME SALTS ARE ABBREVIATED,

-

KCL MBSO8 MCNO3 KNO3 CACLZ2 NANOZ CATICH ANIONS SALTS
<00 .00 .00 «00 .00 «00 S5.02 5.22 S.02
-0C SOC4= .08 = «20 NO3= «00

<00 .00 .00 -00 «C0 01 6.4 6«37 5.37
.00 S04z «00 = .00 NO3= .00

00 <00 o080 <00 <CO0 <00 550 558 5.50
.00 SO04= .00 CL= <03 NO3= «0S5

.00 .00 .00 -00 «39 «00 523 8.87 4.37
.00 SOu= .00 CL= «00 NO3= «00

.00 +00 -00 .00 «00 400 S5.79 S.8E S5.79
«00 So4= -00 = «07 NO3= <01 *

.00 U0 .00 .00 00 <00 S.72 5.563 5.63
.00 SOu= .00 CL= .00 NOZ= -C0

<00 <00 .00 -00 30 «00 6.02 5.81 S5.81
«00 S04= <00 = +00 NO3= .00

.00 .08 .01 .GO «0C <00 %.55 8.55 4.55
«00 S04z .00 CL= .00 NO3= .00

+00 «00 <00 GO0 «0C <00 8.66 %.53 4.53
«00 So4= <00 CL= «C0 NO3= «C0

.00 .00 «00 -00 «C3 00 5.05 8§.96 4.95
.00 SOou= .00 CL= <00 NOC3= .CC i
.00 .00 eC0 <00 <03 08 5.81 5.38 S.81
.00 Sous .00 CL= .06 NO3= «00

.00 .00 <00 .00 .00 «00 5.08 8.65 4,68
«08 SO08= <00 CL= .00 NO3= .00

MGIND 332

NASO4 = NA2SO4s NACO3 = NA2CC3s MGNO3

0t



TABLE 10. EVALUATION OF WATEZR QUALITY DATA FOR CALIFCRNIA AGUECUCT NEAR KETTLEMAN CITYs 19 2.

IDENTIFICATION ca MG NA K CATICNS HCOZ  SOu4 CL NO3 ANTICNS NA  SAR £e €S RNACO SCRON  ASAR CAZ/AN

—_ MILLIEQUIVALENTS PER LITER-————==cecreeeee  PCT MIMOS ME/ZL ME/L HMG/L

JAKUARY 25 1.30 .99 1.57 .00 Ze8S eT9 100 2406 +00 285 GLe67 147 <50 2455 <00 «2G 1.6% 1.000
CLASS 1 2 1 1 1 1 1

FEBRUARY 1€ 14320 1.15 1.51 .00 45.06 eB7 1e35 2.03 .00 4.06 3266 145 eE3 2.76 .00 «20 1.521 1.000
CLASS . 1 1 1 2 1 1 1

MARCH 15 1.80 1.07 1.65 .00 8.12 «78 135 2403 <00 Y12 536413 149 «50 2.72 0o «20 1.718 1.090
CLASS 1 2 1 1 i . 1 1

APRIL 19 «85 «66 <74 .00 2.25 «75 .54 «86 +08 2.25 32.93 <85 «28 1.40 e ) «2C <837 1.0C0
CLASS 1 1 1 1 1 1 1 K

MAY 17 «30 <78 <31 .0G 2455 «30 «52 1.13 .00 255 35.79 1.01 «30 1.65 -00 «2C 1.125 1.00C
CLASS 1 1 1 1 1 1 1

JUNE 21 i.00 «%0 1.30 .00 3.21 «86 «71 1e64 <00 3.21 40.68 1.34 «4C 2.21 +0C «10 1.508 1.8CO0
TLASS : 1 2 1 1 1 1 1 .
JULY 1° 1.20 115 1.33 .00 3.74 1.10 @92 172 «00 378 37e21 1428 <46 2458 «C0 «1C 1.69C 1.€00
CLASS . 1 1 1 1 1 1 1

AUSUST 186 1.10 '1.15 1.91 .0O 8.16 «66 «79 2.71 <00 8416 45.97 180 e58 3.07 .08 20 1.830 1.0C0
CLASS 1 2 1 2 1 1 1 '
SEPTEMBER 20 «70 «93 1.78% .00 .43 «55 e56 2031 <00 3.43 S0.79 1.90 o843 2.73 <00 «20 1.658 1.000
CLASS 1 2 1 1 1 1 1

OCTOSER 18 e85 1.15 1.08 .00 2.64 »70 o840 1e55 +00 264 3287 117 o35 1485 «00 «10 1.133 1,.,0C0
CLASS 1 1 1 1 b R | 1

NOVEMBER 1S -85 «78 1.26° .00 2.85 «87 58 1488 <00 285 44,26 142 «36 1.98 .00 «1C 1.888 1.000
CLASS ' 1 2 1 1 1 1 1

DECEMBER 15 1.30 1.15 1.87 .00 8.32 e76 1el7 240 <00 832 8330 169 «57 3.02 -CO0 «20 1.9€0 . 1.900
CLASS ) 1 2 1 2 1 1 1

NOTE~ZERO VALUES FOR K

ANO/OR NO3 INDICATE THAT

DATA ARE NOT AVAIL ABLE OR THAT THE VALUES ARE

LESS THAN 0.005 ME/L.

1€



“TABLE 10A. .

ICENTIFICATION TDS CACG3 MGCO3 CASO4 KZ504 MASO4 NACO3 MGCL2 NACL .
MG/L ———— -——
JANUARY 26 207. <72 .00 .51 .00 .48
RESIDUAL IONSe CA= .00 MC= .00 NA= .00
FEBRUARY 16 226e o067 00 62 .00 73
RESIDUAL IONSe CA= ..00 MB8= .00 NA= .00
MARCH 1S 228. o788 00 <6 <00 <69
RESIDUAL IONSs CA= .00 MG6= .00 NA= .00
APRIL 19 "118%  o75 .00 .10 .00 .86
RESIDUAL IONS» CA= <00 M6= <00 MNA= .00
MAY 17 125. <20 00 .00 <00 .52
RESIDUAL IONSe CA= .00 MG= .00 NA= .00
JUNE 21 165. <85 <03 <13 .00 <57
RESIOUAL IONS» CA=  .0U HMGT <00 NA= .00
JULY 19 187. 1.10 «00 <09 .00 .82
RESIDUAL IONS, CAT .00 MG= .00 NA= .00
AUGUST 16 226, o656 00 <83 .00 36
RESIDUAL IONS, CAS 006 MG= .00 NA= .00
SEPTEMBER 20 187. <55 .00 o1 .00 <81
RCSIDUAL IONS» CA= .00 HM6= .CO0 NA= .00
OCTOBER 18 133. <85  «25 .00 .00 <50
RESIDUAL IONS» CA= .08 MG= .00 NA= .00
NOVEMBER 15 188, .85 .02 <00 .00 <54
RESIDUAL IONSs CA= 00 MG= .00 MNA= .00
DECEMEER 15 236, <78 <00 .54 .00 62
RESIDUAL IONSe CA=Z .00 HG= .00 NAS .00
NOTE-NAMES CF SOME SALTS ERE APBREVIATEDs NASO§ =

— — - —— —— -

. — T . — . P T —— . — —— - S—— ——— — —

~—~=MILL IEQUIVAL ENTS PER LITER-

«00
K=

«00
K=

«00
K=
<00
K=

-00
K=

«00
K=

«00
K=

-00
K=

«00
K=
«00
K=
«00
K=

«30
K=

NA2SO04+ NACC3

NATURAL SALTS IN CALIFORNIA AGUEDUCT NEAP KETTLE MAM CITYe 1S72.

KCL »CGSO04 MGNO3

e —

KNC3 CACLZ NANO3 CATICN ANIONS SALTS

— —

«23
-00

1.15
-00

1l.07
«00

«66
«00

«78
«00

«90
<00

l.15
«00

1.15

.39

«00

«30
«00

«72
00

1.1%
00

1.07
HC 03=

.88
HC C3=

HC C3=

«30
HC C3=

HC 03=

73
HC 03=

«57
HC 03=

1.56
HC 03=

1.33
HC C3=

«65
HC03=

72

HC C3=

1 .25
HC C3=

-00
.00

-00
.00

‘00

«00
«00

«00
«00

00
«00

«00
«00

-00

-00
<00

-00
«00

00

<30

«00
-00

- —

«00 «00
coy= «00
+00 -00
Soy= <00
.00 '00
sog= <00
«C0 «00
Soy= <00
.00 .00
sSo4= «00
«00 .00
SO04= 00
«00 <30
soy= «00
.00 «00
sSoy= 00
-00 -00
Soy= _.OD
«00 «00
So4= <80
<UL «00
So4= .00
«00 «C0
So4=- -00

GO
«00

.00
«C0

<00
«30

.nn
«00

«00
.00

.00
«CC

.00
«00

.0c
.00

.ag
«CO

.00
.00

«00
«0cC

«30

«C0.

T NA2C0Zs MGNO3 = HGINGC3)2

-00
NO3=

-00
NO3=

<00
NO3=

«00
NO3=

.00°

NO3=

«C0
NO3=

-00
NOZ=

<30
NO3=

<00
NO3=

<00
NO3=

«00
NO3=

<CO
NO3=

Z.85
- 0D

4.05
<00

8.12
«C0

2.25
«CO

2055

00

‘3021

-00

3.78
«CO0

8.16
<00

353
«00

2.6%
-00

2+85
-0

8,32
«00

3.74

8.15

3.483

2.564

(A%



TaBLE 11. EVALUATICN OF NATIR GQUALITY DATA FCR SALINE WELL “ATERS FROM UCSTERK SAN JOACUINM VALLEY. 1968

T T T S S R T A e e e SRS R el S W e . — o . T i T o —— —— - T ——————— ———— - ——————— ———— - —— A —— ——— - — - — —

IDENTIFICATION CA "s NA « CATTCNS HCC3 <Cs CL NC3 ANIONS NA SAR EC £S RNACGC
————————— MILLIFQUIVALENTS PER LITER=-— e e e e e PCT MIHOS ME/L ME/L

T - S, T S o, i o T D S, e . . . S . T . o e i . S A Tt .l o —— ——— — ———————— —— — . S = 2 i S " - — S ——

15S/1RE-QZHOIM S.88 Q.77 13483 400G -28.08 4413 21231 6.4% o001 23.54 57.53 6412 242U 18.60 «C0

CLASS . 3 2 3 4 4 1
| 255/15€-08801M .35 &.77 20-848 00 30.15 3481 22.90 5420 .01 31411 €7.80 528 284 25.22 <00
cLass . - 2 3 4 4 5 1
15S/1SE-178018 13.07 14.15 12.03 .00 3%.32 3.11 31.02 6+43 .02 4064 3076 328 323 2624 .00
CLASS. 3 1 2 5 s 1
15S/1SE~20NOSM €.69 Te07 7.57 <00 2133 3.38 15.72 2.48 <10 21.68 35.43 2.89 1.89 14.68 .00
CLASS 1 1 1 3 3 1
3SS/iSE-21B01M 21.53 13.37 1809 .00 3944 2.95 29.38 5.02 o03 3798 35.73 3.6 318 2791 .00
cLass ) 2 1 2 5 s 1

15S/1SE-25NP2ZM 12.72 1374 1788 <00 44.30 334 34218 5.E8 02 43.15 4026 5490 350 31.57 «00
CLASS ’ 2 2 2 5 I 1

! iSSI;SE-Z:ﬂOIH 11563 1823 11475 <00 - 3740 2.85 28473 4.8S8 +02 36e58 3180 3¢28 2.98 25.98 «00
cLasSS ) 2 1 2 8 S 1

15S/1SE=-33P01NM 5.99 8.80 S5.31 00 20410 2466 15.91 192 <06 20.54 26.41 1.95 1.7% 18.11 00
cLass | 1 1 1 3 3 1

1ES/18E-10C01M 8+98 2.80 957 00 17.31 180 1432 1018 400 17e37 5530 8e87 1463 12.37 «00
CLASS 1 2 2 3 3 1

16S/18E~15Q018 €+39 2455 9.57 <00 18.51 2.16 15.09 «90 <08 18.16 51471 4§e53 1.67 12.12 -00
CLASS 1 2 2 3 3 1

1G5/728E—~22K01M 539 2471 1035 <D0 12.46 2439 18457 2403 01 19401 56409 Sel& 1.76 13.07 -00
CLASS - 1 2 2 3 3 1

15S/71SE-D2NG2X 12283 19491 5448 <00 3781 2.89 2998 4418 o16 3680 18.50 136 2.88 25.39 -00
CLASS 2 1 1 4 5 1

SORON  ASAR CA/AN
MS/L
1.80 14.388 1.021
3
2.30 20.551  .369
4
«81 B.877  .967
2
-84 6.986 984
2
1.42 10,021 1.C38
3
<94 12,686 1.027
2
1.70 8.29%8 1.02%
3 .
«81 8,570 .978
2
2.30 9.293 .936
g
1.60 9.253 1.013
3
1.80 10.520 .971
3
1.40 3.503 1.027
3

NOTE-ZERO VALUES FOR K AND/CR KO3 INCICATE THAT bATA ARE NOT AVAILABLE OR THAT THE VALUES ARE LESS THAN 0.005 ME/L.

€e



TABLE 11A. NATURAL SALTS IN SALINE HELL WATERS FROM WESTERN SAN JGAGUIN VALLEY, 19€8

ICENTIFICATION TDS CACO3 MGCO3 CASO4 K2S04 NASO4 NACO3 MGCL2 NACL KCL MGSO4 MGNO3 KND3 CACLZ2 NANO3 CATICN ANIONS SALTS
MG/L ~—— —~-MILLIE QUIVAL ENTS PER LITER- —_ ———— —

15S/714E-03HO1H 1€00. 4.13 <00 1.21 <00 11.60 <00 477 1.72 «00 «00 «0C -00 «-0C '.01 24.08 23.5% 2Z3.:54

RESIDUAL IONS» Caz= 30 MC= .00 NAZ «50 K= «U0 HC G3= -00 SO4= -C0 CL= «£80 NO3= «00
15S715€E-08801M 2117. 381 +U0 1453 «00 20.488 «00 4.77 00 «00 «00 «00 «00 00 <60 3C.16 31.11 3C.16
RESICUAL IONSey CA= «00 MG= «00 NAZ «00 K= «00 HCC3= «00 S04z «93 L= «02 NOC3= «01
1557155-17401M 2635. 3.11 «00 S.%5 «00 12.03 «D0 6.43 «0G .00 7.886 «00 -00 «00 «00 39.32 40.6% 338.32
RESIDUAL ICNSey CAc= .00 MG= -00 NAZ «-00 Kz «C0 HCG3= «00 S04z 1.31 CL= «0C NO3= «02
15S/71SE~-20NO5SM 1561, 3438 «00 3.31 «00 7.57 «00 2.88 «00 «00 4.59% -00 «00 30 .-00 21.33 21.58 21.33
RESICUAL IONSey CA= -00 MG= «00 NAZ «00 K= «00 HCC3= 00 SOu= «25 cL= «00 NOG3= «10
155/15€-21B01M 2535. 2.95 .00 8.53 «00 14%.09 «00 5.02 «00 00 7.31 «03 «00 .00 «0C 39.4848 37.98 37.98
RESIOUAL ION3S» CAS <00 MC= 1l.4€ NAZ -00 K= <00 HC O3= <00 SCu4= -00 CL= «CC NO3= «00 *
15S/715E-25N02M 2E8%. .38 «00 9.38 «00 17.8% «00 5.E4 -00 «C0 6.93 02 «-00 ol «CC 44,20 43.15 43.15
RESICUAL IGNSy CA= «00 ME= 1.15 NAZ 00 K= «00 HCO3= «00 SO04= 00 = <00 NC3= <00

15S715E-22G01M 28148. 2.85 «00 8.53 «00 11.75 «00 5.%% <00 «00 8.81 «02 «00 «20 «00 37.80 36.58 36.54
RESIDUAL IONSy CA= «00 MG= 87 HNAZ= -00 K= «00 HC03= <00 SO4= «00 cL= «00 NO3= « G0

15S/715E-24P01N 1359. 2.€6 «00 3.23 «00 5.31 «00 1.92 «00 * <00 6.88 .00 «0C «C0 <00 20.10 20.534 2C.10
RESICUAL ZIONS» CA= «00 HG= -.00 NAZ= 00 K= .00 HCO3= -00 Soa= «38 = «0C NO3= + 05

16S/18E-10001M 1208. 1.80 «00 3.1% «00 9.57 «+00 1.18 00 «+00 1.651 -00 «00 00 «00 1731 17.37 17.31
RESIDUAL IONS» CA= «00 MG= -.CO0 NAZ= <00 K= «00 HC Q3= «00 SO04= «07 cL= «C0 NO3= «00 .

1ES/14E—-1SQGC1M 12280. Z.16 «00 8.22 «00 9.57 <00 <930 <00 «00 1.30 «CO0 -00 «CC «00 18.51 18.16 18.16.
RESIDUAL ICNS» CA= -00 MG= 38 NAZ «00 K= <00 HCC3= «00 SCuc .00 cL= <00 NO3= «CD

1€5/7148E-22K01M 1310 2.3° -C0 3.00 «00 180.25 «00 2.03 «00 «GO0 -68 «00 «00 «0C .00 18.45 19.01 18.46
RESIOUAL IONSe CAZ= -00 MG= «0U NAZ -00 K= <0 HC03= «00 SOC4= 54 cL= «080 NO3= ‘e 01

>16S115E—02N02H 2273. 2.89 «00 <2S.°23 «00 5.48 «00 4.18 00 «00 14.57 16 «00 «CO «00 37.81 36.80 36.30
RESIDUAL IONS» CAZ -0u S 1.01 NAZ= -00 K= «00 HCC3= «00 S£Cac 00 = 00 NO3= -00

NOTE-NAMET OF SOHK.SALTS ARE AD3RUVIATEDs NASO4 = NA2SO4» NACO3 = MHA2CO3» MGNC3 = MGINO3)2

ve



G e . S e, S G St s . S . T ey S - . S——— . . c—— —

TTTT T =-HILLIFQUIVALENTS PER LITER——

CLASS

CLASS

CLASS

CLASS

ICENTIFICATION ca
155/71S£-12601% 1.00
15=/716E-01MU1M «75
15S/16E~QSEQ3M «80
15S/16E~-0S5L01M «55
15S/16E-~-07C0O1M «70

CLASS

15S/16E~07G02M
CLASS

1SS/16E-11F01M

CLASS

15S/716E~17002M
cLass

15S/16E-23J01M
cLASS

15S/16E-19L01M
CLASS

15S/16E-30803K
cLass

16S718E-03H01 M
cLass.

50

«60

1l.50

«50

1.20

«25

«&0

NA

T - ——— ——— . — — ——— —

«25 18 .32
«16 18.87
«82 13.18
«08 13,70
«00 15.23
«00 11.83
«16 8774
«83 6.09
«08 §.78
«16 644
«00 3.91

<16 15.44

K CATTONS

<00 16.17
<00 11.79
«03 14.73
.-Uﬂ 15.33
..OQ 15%.96
«00 12.33
«07 %.58
-00 8.08
<00 Se37
-00 7.80
«00 .16
«00 16.21

HCO3

EVALUATION OF WATER GQUfLITY DATA FOR HIGH SODIUM wELL w

S04

3.80 E.08 6.77
3

3.61 <06 8.46
- 3
590 8,68 4.3
2

4.98 «35 10.30
8

2.88 4.89 7.30
3

2439 6.239 3.81
<

3.93 «60 5.19
2

393 1.23 2.58
1

‘3«05 1.06 1.07
1

3e72 «69 3.05
2

2.23 «37 1.30
1

328 1041 2.82
1

« 02

«01

- 02

«03

«02

« 01

- 02

CL NO3 ANTONS

—— ——— ————— -

ATERS FRCM WEST SaAN JCABUTN VALLEYs 1962

NA
PCT

SAR

16.56

12.15

15.22

15.65

15.71

12.48

9.77

787

518

745

3.90

16.53

82.30 18.91

6 6
92.25 16.10
6 6
88.83 148.59
S5 5
95.88 26.17
6 6
95.38 25.76
6 6
95.95 23.69
6 6
91.26 13.15
6 5
7537 6.10
8 3
83.17 8.88
5 3
82.54 7.80
S 3

94.01 11.08
6 L

S5.23 25.00
6 - 6

NGTE-ZERO VALUES FOR K AND/OR NO3

INDICATE THAT DATA ARE NGT AVATIL ABLE ©

-

— —— o—

£c £5 RNACO BORON  ASAR _ CA/ZAN
MMHOS ME/L ME/L HMG/L '
1-68 14.32 2.56 1.40 27.393 .970
3 3 g z
1.28 10.87 2.69 1.50 21.324 .3970
3 3 5 3 «
147 13217 4.28 .67 25.7%2 .97
3 3 6 2
1.63 14.70 4.35 1.80 33.817 .9cq
3 3 s 3
1.66 15.26 2.19 1.40 27.803 1.016
3 3 4 k
1232 11.83 1.83 1.4C 20.833 .987
3 3- 3 3
1.01 8.82 3.17 31.30 18.483 ,981
3 3 5 3
*79 6.09 1.98 .51 10.60% 1.027
z 2 3 2
*53 4479 2.87 .51 9.982 1.034
2 2 5 2 -
*78 6.848 2.36 .44 12.102 1.086
2 2 4 i -
*83 3.91 1.98 .33 7.095 1.067
1 1 3 1 '
»
1.66 15.4% 2.51 1.0 29.277 .981.
3 3 [ 3

R THAf THE VALUES ARE LESS THAN 8.005 ME/L.
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TABLE 12A.

IDENTIFICATION

15S/1SE~-12G01M 1153,

RESICUAL ICNS»

15S/16E-C1MO1M
RESIDUAL IONS»

15S/16E~-05E03H
RESIDUAL ICNS»

155/16E-~05L01M
RESIOUAL ICNSe

15S/16E~-07CO1M
RESICUAL IONSs

15S/71s£-07302M
RESIDUAL IONS»

15S71BE-11F01M
RESIDUAL IONS»

155/716E-13GQ02M
RESICUAL IONSe

15S/718E-23J01M
RESIDUAL ICNS»

155/16E~-19L01X
RESIDUAL IONS»

15S/16E-3CS03M
RESICUAL IONSy

15S/18E-03H01M
- RESIDUAL IONSe

MGCO3 CASOB K2S04

NATURAL SALTS IN HIGH SODIUM WTELL. WATERS FROM KEST SAN JJAGUIN VALLEY, 1368

NASOS& NACC3 MGCLZ2

TDS CACO3
MG/L -——
1.00

CA= 00
803. «75
CA= -00
l1o91. «80
- CA= -00
1048. «55
CQ: «00
1070. «70
CA= -00
277. 50
CA= .00
€85, «60
CA= .00
583. 1.%50
CA= -00
409. «50
CA= - .00
558, 1.20
ca= .00
207. «25
CAz -00
1182, «68
_CA= .00

.25
MG=

S §-3
MG=

MG=

.08
Ke=

<00
MG=
.00
=

.16
M6=

<49
NG=

.08
MG=
.16
- MG=
-00
ME=

.16
He=

«00
.00

-00
«00

«00
«00

-00

.00

00
«00

«00
-00

«00
.DD

00

-00
«00

.uo

.00

«00
MAZ

-00
NAZ

NA=

-00
NAZ=

«08

NAZ=

«00
NAZ=

«07
NA=

«00
NAZ

-00
NAZ=

<00

NAZ.

<00
NA=

-00
NAZ

.08 2.56
.00 K=
.06 2.69
.00 K=

3.65 '8i28
200 - K=

4 ) :

35 4.35
 s00 K=
4.85 2.18

26 K=
5.2% 1.82

.00 K=

.53 3417

.00 K=
1.23  1.9%

21 K=
1.06 2.47

<17 K=

«63 2.36

.35 K=

.37 1.98

26 K=

10.41 2.51

.00 K=

—=MILL JEQUIVAL ENTS PER LITER-—

—— — ———————— —————— - — -

«00
«00

.Uu
«00

.Dn
«00

«00

«00

«00
00

*«00
.00

00
-00

«00

.00
-00

<00
«U0

00
.00

N ACL

6«28
HC C3=

€ 12
HC C3=

4 .20
HC C3=

10 .00
HC.03=

7 «90
HC 3=

3 65
HC C3=

S 04
HC C3=

2 .68
HC C3=

1.07
HC 03=

3«05
HC 03=

1.30
HC 03=

2452
HC 03=

KCL ¥GSO08 “GNO3 KNO3 CACL2 NANO3 CATION ANICNS ~SALTS
00 B0 00 U0 <«8C <00 16.17 16.66 16.17
«00 SO04§= <00 cL= <43 NO3= «01 )
00 <00 <00 <00 o005 +0C 11.75 1Z<15 11.79
«00 SO04= <00 cL=. -Z4 NO3= «02 . RS
00 o400 <00 <00 <00 <00 1%.73 15.22 1%.79
«00 S08= - -.00 CL= = .52 NO3= -~ e01- < .
«00 <00 <00 <00 <00 .00 15+s33 15.65 15.33
<00 SO8= 00 CU= &30 NO3= <02 ... '

.00 .00 .00 .00 .2C .03 15.96 15.71 315.71
<00 SO08= .00 €L= <0C NO3= ~.80 = et
.00 .00 .00, .00 .00 .00 12.33 12.89 12.33
.00 SO04= .00 CL= <16 NO3= Y I
00 <080 <00 <00 <00 <00 94583 9«77 3.58
00 SO4= 00 CL= 415 NO3= .04 :
B0 <00 <00 <00 L0 G2 8.08 7.87 7.87
«00 SO04= .00 ¢CL= .0C NO3= «00 " :
00 00 <00 <00 00 <01 E£.37 S.1°® 'S.19
-0o0  scu= «00 L= «3C NoO3= P11 EEE Y o
<00 «00 -00 «00 -00 «00 T«20 785 785
00 SO4= .00 CL= .00 NO3= .00 - -" .
00 00 00 .00 +0C .00 u;;s 3.20  3.99
<00 SoOu4= <00 L= «CC NO3= e 00 S .
«00 .00 .00 .00 <CO0 - +0G 16421 16.53  16.21
<00 S04= .03 CL= .30 NO3= o

 NCTE-NAMES OF SOMF 'SALTS 4RE ABBREVIATEDs NASO4 = NA2SO4» NACOS = NAZCO3Z+ MONO3 = MGINO3I2

[ reB2

9¢



TABLE 13, ‘EVALUATION OF WATER QUALITY DATA FCR IRRIGATION WATERS IN SELECTED AREAS OF CALIFCRNIA. DONEENs 1958,

IDENTIFICATIDN_. ca MG NA K CATIONS HCO3 S04 CL NC3 ANIONS NA  SAR EC- ES RNACO BORCN = "ASAR’ CA/AN
- T oo — ————<—-MILLIFQUIVALENTS PER LITER—-==- FCT MMHOS ME/L ME/L MG/L:

MERN €O NO B1 <31 .09 8.13 .00  4.53 1.83  +13 2.78 00 4.70 S1.29 $.37 .88 118 1.43 007 7.052  ,377
‘Cuass - . o ‘ ' ' : 1 6 5 1 2 3 o U

KERN CO. NC 03 .21 .05 2.42 .00 2.68 1.20 <67 <68 +00 255 90.30 6.71 .27 2.42 .94 .00 24793 1.051
"CLASS: © .- ' 1 6 3 1 1 2 0 LV

_ VENTURA NG 8% 3.50 1440 680 <00 11.30 4+20 5.50 1.80 <00 11.50 56.64 85.09 1.04 710 <00 .00 B8.583 .983

"CLASS "+ * - 1 , 2 2 3 2 .1 .o -

. VENTURA 06 11.80 8.60 9.90 <00 30.30 6.10 27.30 3.10 <00 36.50 3267 3.10 2.828 18.50 .00 .00 8.646 .80
CLASS ™~ ) : 2 1.2 4 3 1 o S ’

. LAKE €O 07 +60 5.30 .30 .00 6.30 5.90 <10 <80 <00 6.30 8e76 1T <50 50 .00 <00 <418  .984
‘CLASS v A 7 : ‘ 1 . 1 1 1 1 1 Q- v

" LAKE €O 03 2.30 15.60 2.10 <00 20.20 18.30 10 +80 +00 19.20 10.40 <70 1.50 2.10 .20 .00 2.281 1.052

CLASS 7 e 1 1 1 3 1 .1 c

S YoLd

- 10 1.20 3.70 70 « 00 S<60 8,70 «40 «60 ‘.00 570 12 .50 45 «54 «90 «00 <00 1.000. 982
CLASS 1 < = 4 ) 1 1 1 s 1 : o 0o .
. YOLO 12 «60 1.10 3.60 .00 530 8%.20 - .70 «70 .00 560 67232 3.90 <52 3.60 2.50 «00 6.761 «946
CLASS: - L - 1 3 2 2 1 4 -0 CoRe T

S BARBARA 13 11.10 7.00 5.30 .00 23.80 2.70 19.30  +50 +00 2310 22465 1.76 1.87 12.20  o00 .00 8.253 1.013
CLASS L , 1 1 1 3 3 1 o - e

|

S-bARBKﬁA» 15 8.90 6.30 B.00 <00 19.20 8¢50 7¢50 3.20 00 19.20 2083 1435 1.61 1030 «00 «00 17,156 l.000

CLASS -~ = oo ‘ 2 1 1 3 3 -1 0
 FRESNO 16 2.80 2.20 8.60 .00 9.60 1.90 7.00 .80 +00 9.70 47.92 2431 1.10 6.80. .00 .00 5.252 .990
CLASS . ~ ’ 1 2 1 3 2 1 o ) .

u ?QESNO 18 2.30 «80 27<30 <00 3050 2.70 1030 1760 .00 20.60 89.85% 22.01 3«30 27.80 «00  «00-35.570 . 997"
CLASS -~ vt 5 [ 6 5 5 1 o e s

ﬂOTé-iERO'bALUES‘FOR“K AND/OR NO3 INDICATE THAT DATA ARE NOT AVAIL ABLE OR THAT THE VALUES ARE LES§ THAN 0,005 ME/L -

. LE



TABLE 13A. . NATURAL SALTS IN IRRICATION WATERS IN SELECTED AREAS OF CALTFORNIA. DONEENs 1958.

— — — —

— - — — — - ———— -

—-MILLIEGUIVAL ENTS PER LITER-—

l.43
K=

«34
K=
«00
K=

«00
K=

«00
K=

«20
K=

«00
K=

2.50
K=

«00
K=

00
K=

«00
K=

«00
K=

.00
00

«00
.00

-70
«00

3.10
.Do

«10
.DO

-00
«00

«20
«00

00
«00

«50
-00

3.20
<00

.80
-00

40
.00

NOTE-NAMES OF SOME SALTS ARE ASBREVIATEDs NASOS =

NA2SO4es NACC3I = NA2CO3»

2 .63
HC C3=

«68
HC C3=

=90
HC 03=

«00
HC 02=

«20
HC C3=

«80
HC 03=

«30
HC 03=

<40
HC C3=

-00
HC C3=

.Qu
HC 03=

<ug
HC C2=

17 .10
HC 03=

'IDENTIFICATION TDS CAZO3 MGCO3 CASOS K2508 NASO4. NACO3 MGCL2 N ACL .
MG/ ——— -
KERN CO NO D01 231, 21 .09 .00 «00 13
RESTDUAL TYONS. CA= .00 HMG= .00 - NA= .00
KERN CO NO 03 202+ 421 <05 <00 <00 <87
RESIDUAL IONS» CA= .00 MG= .00 NAS 13
VENTUR® NO 0% 831. 3.50 <70 .00 .00 5.50
RESIDUAL IONSe CA= .00 MG= .00 MNAZ .00
VENTURA NO 06 237%. 6.10 .00 5.70 .00 9.90
RESIDUAL IONS» CA= .00 M6= -.00 NA= .00
LAKE €9 07 G7E. 60 5430 <080 .00 <10
RESIDUAL IONSe CA= .00 HMB= .06 NA= .00
LAKE €O 09 1888, 2.30 15.80 .00 .00 .10
RESIODUAL I0:-Sy CA= .00 HMG= .00 MNA= 1.00
YoLO CO 18 828, 1.20 3.50 <00 .00 <80
RESIDUAL IONSs CA= -0GC MG= 00 NA= «00
. YOLO €O 12 835. <60 1410 <00 00 <70
RESIDUAL IONS. = .00 MC= .00 NAS =-.00
S BARBARA 13 1580. 270 <00 B8.40 .00 5.30
RESIDUAL IONS» = 400 MGT .30 KAS .00
S BARBARA 15 1251. 8.50 +00 .40 .00 5.00
RESIDUAL TONS, CA= .00 MG= .00 NA= .00
W FRESNO 16 68l. 1.70 <00 20 .00 4.60
RESTIOUAL IONS» CA= .30 MG= -.00 NA= .00
¥ FRESNO 18 1981. 2.30 <%0 <00 <00 10.30
RESIDUAL TONS» CA= 00 MG6= <G0 NA= .00

— ————— —

KCL MCSO4 MGNC3 KMO3 CACL2 NANO3 CATICN ANIONS SALTS
«0C .00 .00 .00 .00 .00 4.59 §.70 4,58
«00 SC4= <00 CL= .11 NO3T .30

«00 .00 00 .00 .60 .20 2.68 2.55 2.55
.00 S34= .00 CL= .CO NO3= .C0

«00 .00 <00 00 <00 00 11.3C 11.50 11.30
.00 S04= .00 CL= .20 NO3= .00 -

«00 5.50 .00 .00 .CO <0OC 30.30 36.50 30.30
.00 SO04= .20 CL= .00 NO3= GO

00 .00 .00 .00 .00 .00  6.30 6.40 6.30
<00 SO04= .00 CL= .10 NO3= .Co

<00 .00 .00 .00 .00 .CO 20.20 19.20 19.20
«00 S04z -C0 cL= «00 NO3= « 00

«00 .00 .00 <00 .CO <00 5.60 5.70 5.0
<00 SC&= .00 = .10 NO3= -00

<00 .00 00 .UV 00 .CO 5.30 5.60 5.30
«00 SO4= .00 CL= .30 NO3= .00

«00 G.20 .00 .00 <00 .00 23.30° 23.10 23.10
.00 SO0s= .00 = .00 NC3=  .cCo .
«00 3.10 .00 . <00 <03 .00 18.23 19.2C 18.20
.00 Scu= .00 = .CO NO3= -00

<00 1.40 .00 <00 - .30 .00 S.60 9.70 2.50
.00 SC4= 410 CL= .00 NO3=  .go

«00 .00 .00 .00 .00 .00 30.50 30.60 30.5C
-00 SC4=. DO CL=  .10. NO3= .00

M3NO3 = MEIND3)2

8¢



TABLE 14. CVALUATION OF WATER QUALITY DATA FCR DRAINAGE WATERS IN LOWKER CHANCAY VALLEY. LAMBAYEGUEy PERUs 1365.

IBENTIFICATIO& CA MG NA K CATICNS HCO3 sC4 CL NO3 ANICNS NA SAR EC ES RNACO BORON ASAR CAZ/AN
--—--——-—-——-H;LLIEGUIV“LENTS PEF LITER=——m~——m— e e e PCT MMHCS NME/Z/L ME/L MG/L

—— . — — A — ——— ——— —— —— — — ———  — T —— T ———— — . ——— — — —— —

CENSRAL COL 2 8.32 1.08 13.50 <00 1286 8.30 3.26 6480 .00 18.85 71.58 8425 1423 13.50 3.44 «C0 2C.029 1.8C0
3 o

CLASS ‘ 3 4 3 -3 5 c

GENERAL COL 3 <88 356 16450 +CO 20.90 6.40 6<30 7.50 +00 2090 78.95 1112 138 16.5C 2.00 <00 25.388 1.000
CLAsS 3 4 4 3 5 3 ]

LAMBAYAQUE 5 8456 1496 10.50 00 17.02 1080 1e22 580 <00 1702 6163 5.82 1.02 1050 3.£8 «C0 15.112- 1.0C3
CLASS - 2 3 2 3 3 5 c

LAMSAYAQUE 6 5.76 00 780 «00 13.56 9420 <36 8.00 +00 13.56 5752 8.60 .87 7.80 3.a8 «00 11.568 1.000
cLass 2 2 2 2 2 5 o

CHICLAYO 8 5.00 2.72 35.50 <00 48&.22 8.00 18.82 1780 .00 88.22 80.28 17.00 275 36+22 «CC .00 42.237 1.000
CLASS 5 S & 8 s 1 4]

CHICLAYO 9 3.20 3.20 23.50 .00 23.30 1000 6.10 13.80 <00 29.90 78.60 1318 1.92 23.50 3.60 .00 22.873 1.0C0
CLASS 8 4

5 3 4 S c

CHICLAYO 10 3.80 3.20 2600 .00 31.00 7.60 7.60 15.80 <00 31.00 77.82 1283 285 25.00 +60 .00 31.009 1.000
CLASS 5 . 4 5 4 5 2 o

GALLINAZO 13 6.16 3428 36.00 <00 85.50 6480 13.60 25.00 +00 85.80 7930 16.61 2.85 38.60 .00 .00 50.552 1.000
CLASS 6 4 6 4 6 1 o :

. GALLINAZO 13 5.38 3.50 25.00 o000 3388 Ta20 =432 2760 00 33.88 73.79 1186 3.14 2668 «00 «00 29.480 1.000
CLASS . 3 8 4 -] S 1 a .

FOMALEA-MON 15 9.80 20.24% 2150 <00 51.58 6.00 2874 2080 +00 5158 81.72 5.55 9.85 §1.74 «0C «00 15.9483 1.000
CLASS 6 2 2 6 6 1 M ¢

POMALEA-MON 16 7.38 4.98 47.00 +00 5936 680 32.36 2020 .00 59.36 7918 18.91 .35 51.98 «00 «00 37.671 1.0C9
CLASS - 6 4 6 1 6. 1 0

POMALEA=NON 18 1.76 12.28 22450 .00 36.58 10.00 17.58 9.00 00 36.58 61.58 B8.89 161 26.56 .00 <00 23.911 1.000
CLASS 3 3 3 3 5 1 g

—— — — — — — ———— — — -—

NOTE-ZERO VALUES FOR K AND/OR NO3 INDICATE THAT DATA ARE NOT AVAIL ABLE OR THAT THE VALUES ARE LESS THAN 0.005 ME/L.
S04 NOT REPORTED. COMPUTED FROM DIFFERENCE IN CATIONS AND AN JONS REP ORTED.

6¢



TABLE 14A. "NATURAL SALTS IN DRAINAGE WATFRS IN LOWER CHANCAY VALLEY, LAMBAYEQOUE, FERU, 1966e.

TOENTIFICATION TOS CACO3S MGCO3 CASO3 K2504 NASO& NACO3 MGCL2 NACL KCL 1#8S04 MGNO3I KMNO3S CACLZ2 NANO3 CATION ANIONS SALTS
MO/ —~—— e e e e e e e mee—me—— =T LL JEGUIVAL ENTS PER LITER-— - mem e e e
CONERAL COL 2 1200. &8.22 1.08% <00 «00 3.26 J.48 «00 6 .80 «00 -00 -00 <00 . .30 ~.CO0 18.86 12.856 18.86
RESIDUAL IONS» CA= «00 MG= -00 NAZ= +00 K= «00 HC 03= +00 SO04= «G0 cL= .00 NO3= «0C -
p)

GENERAL CCL 3 1111. «88 3.56 «00 +00 6.°0 2.00 <00 7.E0 <00 +00 «CO0 «C0 «30 «00 20,80 20.30 20.%S3
RESITUAL IONSe CA= «00 MG= «00 NAZ= -00 K= «00 HCC3= «C0 S04z «00 CL= o2 NO3= «00

LANBAYAQUE 5 1195, 8.5€ 1.96 «00 «00 1.22 3.88 «00 5 .40 «00 -00 <00 =00 «00 «0C 17.02 17.02 17.02
RESIDUAL IQONS» CA= «00 MG= «00 NAZ +00 K= «00 HCO2Z= 00 SO08= -00 CL; <00 NO3= <00

LANSAYAQUE 6 1010. 5.76 -00 <00 «GO0 «36 3.44 <00 3 .00 «00 <00 <00 -00 «0C .00 13.56 13.56 .13.58
RESIBDUAL IONSe CAZ= «00 MG= +0C MAZ= <00 K= «00 HC Q3= «00 SC4= «00 cL= «38 NO3= « 00

CHICLAYO 8 2078. 5.00 3.00 <00 «00 18.32 .dO «72 165 .68 «J0 «00 -00 <00 +«CO «GC 88.22 80,22 /48,22
RESICUAL IONS» CA= «C0 MG= «00 NAZ -00 K= «0U HCG3= <00 ScCa= -00 cL= «05 NO3= «00 .
CHICLAYO 9 1755. 3.20 3.20 «00 «00 6.10 3.60 «C0 13 .80 «00 -U0 .00 «00 «C2 «800 29.90 2%.80 29.393
RESIDUAL IQONSe CA= «00 MG= «00 NAZ= «00 K= .00 HC03= ~ .00 SC4= -00 cL= 00 NO3= «00

cuHICLAYO 10 1703, 3.30 3.20 «00 00 7.60 «60 «00 15.80 -00 <00 «C0 <00 «CT <02 31.C0 31.00 31.00
RESIDUAL IONSe» CA= <D0 MG= «00 NAZ «00 K= «00 HC CI= «00 SoOu= -00 CcL= «C0 NO3= «C0

CALLINAZO 13 2308, 6.15 <68 <00 -00 13.60 «00 2.50 22 .40 <80 «00 ~-0O0 «0C -00 ;00 §S.8C 45.4C 4S.40
RISIDUAL IONSe CAZ= +00 MG= +00 NAZ= «Q0 K= «00 HC Q3= «00 Sgu4c «C0 cL= <20 NO3= «Q20

CALLINAZO 18 2155. 5.32 1.32 .00 «00 -00 «00 1.58 25.00 <00 <00 -00 <00 «C0 «CJ 33.88 33.88 33.88
RESIZSUAL ICNSe [of 3 «00 MS= «CO NAZ= -00 K= «00 HC 03= 00 Sca= «32 CL= «32 NO3= «CO

PCMALEA-NON 15 2052. €.00 «CO0 3.20 «00 20.2%4 «C0 20.24 -56 «00 «30 «CO0 <00 «C3 «00 51.54 51.58 51.54
RESIDUAL "IONS» CAZ <00 NG= -00 MAT -00 K= <00 HC 03T 00 S04= -00 CcL= «0C NO3= «30

PCMALEA-MON 16 2832. 6.80 «00 <58 «00 31.78 «00 498 1% .22 -00 «00 -00 .00 oCO0 <00 S59.35 5%.35 59.36
RESIDUAL ICNSs CA= <00 MG= «00 NAZ «00 K= «U0 HC 03z «00 SC4= -00 cL= «C0 NO3= .«CQ

FCMALEA-MON 186 16583, 11.76 824 «00 «00 1756 «00 4.08 8.36 «0oC <00 -CO ~00 <00 «00 368.54 36.58 36,54

RESIDUAL IONS» CA= 00 MG= «0D NAZ «00 K= «00 HCC3= «00 S04= -00 cL= -00 NO3= «CO

NOTE~-NAKES CF SCME SALTS ARL ASEREVIATED, NASCH = 3A2504e NACO3 = NA2CO3y MGNC3 = MGUND3)2

0%



TAILE 15. EVALUATION OF WATER JUALITY DATA FCR SURFACE WATERS IN FISCO VALLEYy PTRUs 1868-70.
IBENTIFICATION CA MC NA K CATICNS MCC3 S04 CL NCI ANIONS NA SAR £EC ES RNACO BORON ASAR CAZAN
———————— MILLITQUIVALENYS PEP LITER-— e PCT MMHOS ME/L ME/L NG/7L
RIC PYSCO P HM 2.S5C «X0 1.15 .05 3.00 1.60 «30 1l.20 .00 J.00 28.33 1.21 «32 140 «CO0 «10 1.568 1.000
CLASS 1 1 1 1 1 1 1
LAG AGNOCOQCHA l.08 21 «36 .03 1.64 «30 1.10 «20 .00 1.60 21.95 46 «l6 «60 <00 <01 «237 1.025
CLASS 1 . 1 1 1 1 1 1
LAC S FRANCISC 1.03 27 «34 .10 2.39 1.20 «10 1.00 .0Q 2.30 3%2.33 1.14 «25 1l.13 «00 «Cl 1.308 1.029
CLASS . 1 1 1 1 1 1 1
RI0 SANTUARIO 1.08 «36 «88 .05 2.37 1.20 «30 «80 .00 2«30 37.13 1.04 «27 1.17 <00 <04 1212 1.8930
CLASS 1 1 1 1 1 1 1
E H LETRAYOC 2.80 . .30 2.10 .10 .80 2.40 «60 2.80 .00 Sa40 38.89 21.66 «63 2.80 <00 «C0 2.927 1.00C
CLASS 1 1 1 2 1 1 s}
TOMA SERNALES 2.55 «90 2.10 .10 Se«75 2480 «50 2.80 .00 Se70 356.52 1l.t8 «67 2.95 «00 «-00 2.988 1.009
CLASS 1 1 1 2 1° 1 o
C TORO LAT & Z50 «90 2.15 .11 S+6G 2460 «60 2.80 .00 S5.50 37.93 1.65% «69 3.06 +00 «GC 3.002 1.011
CLASS - 1 1 1 2 1 1 b} :
C HUARANGAL 7.00 el2 26480 <20 3212 2.830 700 2180 «5S0 32.10 7721 1318 377 25.12 <00 <00 26.115 1.001
CLASS 6 g S S 5 1 a
TOMA CASALLA 11.00 3.00 2650 <25 80475 3«50 12.70 28.00 .50 4070 65.03 10.02 8.04 29.75 «C3 «0C 23.875 1.cui
CLASS 6 3 4 6 5 1 Q
TOMA FIGUEROA 1£.00 8.50 3650 <80 5%.80 2.50 1690 3850 <50 5%9.40 6145 1088 5.83 31.480 -00 <00 27.181 1.030
CLASS . 6 3 9 8 3 1 c
TOMA CAUCATO 19.00 4.50 32.50 ¢55 63e55 3¢50 1900 8050 oS50 6350 56216 11.52 530 8455 <080 «CC 28.8584 1.001
CLASS 6 3 4 ) 6 1 1} )
. H
C CAUCATO (TM) 20.00 500 39.00 <80 64.80 8.00 1790 42.00 50 6430 8056 1102 6.38 485.50 -CO «0C 23.521 1.000-
CLASS N 6 3 - 8 6 3 1 c

NOTE-ZERO VALUES FOR K AND/OR NO3 INDICATE THAT DATA ARE NCT AVAIL ABLE OR THAT THE VALUES ARE

LESS THAN J.005 ME/L.

P~
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TABLE 15A.

ICENTIFICATION TOS CACO3 MCCO3 CASO4 K2SCh

MG/L

RIO PISCO P HM
RESIDUAL IONSe

LAG AGNOCOCHA
RESIDUAL IONSs

LAG S FRANCISC
RESICUAL IONSy

RIQ SANTUARIO
RESICUAL IONS»

£ H LETRAYOC
RESIDUAL TIONSy

TOMA BERNALES
RESIDUAL ITONS»

C TORO LAT &
RESIDUAL TONS»

C HUARANCAL
RESIDUAL IONSy

TOMA CASALLA
RCSIDUAL IONSe

TOMA FIGUEROA
RESIDUAL TIONSe

TOMA CAUCATO
RESIDUAL ICNS»

C CAUCATD (TH)
RESIDUAL TONS»

225.
CA=

122.
CA=

17€.
cacz

176.
CA=

3982.
CA=
808.
Caz=

329,
ca=

2043,
CA=

2593.
CA=

3703.
CA=

3970.
CA=

§003.
CaA=

NCOTC—-NAMES OF SOMT gALTS ARE AERRCVIATIDe

1.50
.00

-00

1.03
00

1.08
00

2.€0

-«20

255
«00

2.50
.00

280
-00

3.50
<00

3.50
-00

3.50
-00

8.00
00

10
MGC=

«00
MG=

al2
MG=

12
MG=

«C0
MG=

«15
MG=

«10
MG=

MG=

«00
MG=

-C0
00

<78
.01

-00
00

«00

-00
-00

-00
-00

«00

8.20
-00

- — — —— ——— ——— — — — — — . - —

<05 «25
NAZ .00
«03 «23
NAZ= «03
«10 «00
NAZS «09
-0S 25
NAZ <07
«10 «50
NAZ= -00
«10 «40
NAZ «05
«1l1 «39
MAZ «086
«20 2.60
NAZ= «02
«25 8.95
NAZ «05%
40 2.00
NAZ <00
«55 2.C5
NAZ «0S
<40 1.50
NAZ -00
NASOG =

NASO48 NACC3 MGCL2
MILL TEQUIVAL ENTS PER LITER-—

- ——— ——— - A W S D M S - —— —— — —— -  —— - ——— Y " " > - - . e = . S T A T S A s i S sl

«00
K=

00
K=

«00
K=

«00
K=

«CO0
K=

<00
K=

.00

.uo

- 00

«CO0
K=

NA2SO8&s

NATURAL SALTS IN SURFACE WATERS IN PISCC VALLEYs PERU»

-
LY

-00

20
-00

«15
=00

.zq
«00

-8R0
«00

«75
«00

«8C
.DO

N ACL

.gD
HC C3=

21 .C3
HC C3=

21 .60
HC C3=

34 .00
HC 03z

2€ .00
HC C3=

37 .00
HC CZ=

NACSC3 = NA2C03,

1962-70 .«

- — ————— . ———— = - —— —— W S it G - S — . —— ——

KCL MCSO04 MGRNOZ

.00 .00
.00 SC4=
.00 .00
.00 S04z
.00 .00
.00 S0a=
.00 .00
.00  Sou=
.00 U0
.20 SO4=
.00 .00
.00 SC4=
.00 .00
<00 S04=
.0c .00
.00 snas
.00 .00
.00 SO4=
.DU .UU
.00 S04z
.00 -00
.00 504=
.00 .00
.00 SC&=
MCNO3

.00 Ocn
-00 cL=
«00 «00
00 cL=
00 +00
.00 cL=
.00 -00
.00 cL=
.00 <00
-00 cL=
.00 .00
.00 cL=
.00 .00
.00 cL=
«CO0 «CU
.00. CL=
.00 -LD
<00 cL=
<00 +GO0
-00 CL=
.00 «00
00 L=
-0C -00
.00 cL=
MCIN23)2

«00
«20

.0C
«30

«00
«00

.00
«00

"
LX)

oCC

.00
30

-0C
.00

00
.co

.oa
«C0

«30
«00

~00

NOZ=

-CO
NO3=

«30
NO3=

«30

NO3=

-0c
NO3=

NO3=

-00
NO3=

<50
NO3=

«50
NC3=

.50
NO3=

«50
NQ}:

«50
NO3=

KNO3 CACLZ NANO3 ZATION ANIONS

SALTS
3.00 3.0C 3.00
.00
24668 1.6 1.80
.00
2.79 2.30 2.30
.00
2.37 2.30 2.30
.00
S«88 5.80 5.50
.20 .
5«75 S.70 5.70
-C0
5.66 5.60  S5.&C
.03 :
32.12 32.1C 322.10
.00
50.75 &40.70 40,70
.00 :
59.80 58.%0 59.40
-C3 .
63.55 63.50 63.50
.UD
64.80 68.4C B8.50
+Co

(A



TABLE 16.

EVALUATION OF WATER QUALITY DATA FCR IRRICATION WATERS AT SELECTED STAT

JTOENTIFXICATION

CA

NA

K CATIONS
—mme— e e ——-MILLIEQUIVALENTS PER LITER———m— e —mmmmm e

S S s S ———— —— " -~ ————— o — —— ——

HCO 2 S04

JONS IN. TUNISTA.

cL

NC3 ANICNS

EC
MMHOS

ES
MEZL

e e e e o e e e s o o o e o - — o - — — - - o ———

KSAR GHERISS W 18.00 15.5C 22.00 .60 67.10 320 37.90 20.<0
CLASS 6
TOZEUR WELL "'9.00 6.70 17.60 .60 33.90 2.40 13.00 17.€0
CLASS 5
MESSAOUDIA W 11.20 3.10 1630 50 31.10 380 1%.80 1240
CLASS g
NAKTA WELL 13.50 7450 37.80 .50 59%9.30 3.00 20.80 36.70
CLASS 6
ZARZIS WELL 18.80 6.20 81.30 +80 102.10 2.10 32.60 70.20
CLASS 6
CHERFECH W65-6 7.00 2.60 1130 <10 21.00 3.00 5.90 11.50
CLASS 8
CHERFECH S66 9«70 5020 20430 +20 35.50 2.70 11.90 20.60
CLASS : 6
CHERFECH S66-7 3.20 3.90 13.80 .10 25.60 2.70 8.50 14.00
CLASS [
. CHERFECH S67 11490 8.30 22.90 20 39.80 2.50 15.10 23.50
CLASS 6
CHERFECH W67~8 9.60 3.70 19.10 .20 32.60 1.50 10.60 19.80
CLASS . 5
CHERFECH S68 1D.60 8.70 19.90 <20 35.40 2.10 12.90 20.50
CLASS 6
CHERFECH W68-3 9.30 3.50 17.10 420 30.10 2.70 9.70 1750
CLASS 5
NOTE-ZERO AND/OR NO3

VALUES FOR K

«00 62.00

«00 33.00

«00 30.60

«C0 &0.50
«00 10%.90
«00 20.30
«00 35.20
«00 25.20
30.00
32.30
«00 35.50

«00 2%.30

NA SAR
PCT

45495 7.098
2 3
51.92 g.28
2 3
52.81 6.1D
2 3
6378 11.67
3 8
78.86 25.09
§ 6
53.81 5.16
2 2
5703“ 7.““
2 3
5238 5.535
2 2
5T.54 7.92
2 3
58453 7.51
2 3
56.21 7.19
2 3
56.81 &.76
2 3

§.20
6
3.10
S

2.80
4

S.50
6

9.20
6

2.00
3

3.30
5

2.20
4

3.80
5

3.10
5

3.40
]

2.90
4

45.10
6

28,90

S

19.99
-}

45.8C
6

88.30
6

153.0C
3

25.70
5

17.80
g

27.90
5

23.00
q

24.8C
S

20 .80
4

1962-62.
RNACC BORON  ASAR CAZAN
ME/ZL MG/L
«CC  .CO 18.560 1.918
1 c
+00 .00 14.181 1.327
1 0
.00 .00 15.802 1.018
1 c
-00 .00 27.370 .9gQ
1 o
<00  .CJ 54.226 .9853
1 o
<00  .00°11.358 1.029
T o
«0C .00 16.983 1.008
1, ¢©
<80 .00 12.157 1.016
1 0
-CC .00 18.088  .395
1 o
«C0 .00 15.563 1.0C2
1 g
<00 .00 15.688 .3937
1 0
-00  .0C 15.106 1.007
1 o

INOICATE THAT DATA ARE NOT AVAIL 2BLE OR THAT THE VALUES ARE

LESS THAN 0.0CS5 ME/L.

£y



TABLE 16A. . NATURAL SALTS IN IRRIGATION WATERS AT SELECTED STATICNS IN TUNISIAs 1962-69.

—-— — — — — ———--—.-.--—.----—-—_——-_-——---—-—-—.--..—. -— — —

IDENTIFICATION TDS CACO3 MGCO3 CASCS K250% NASOS NACC3 MGCLZ NACL  #oL MGS04 MGNOZ KMNI3Z CACLZ NANOZ CATICN ANIONS SALTS
MG/ L = e e . PILL TJEGUIVAL ENTS PER LITER=-=— -— —_ — —_— ——

KSAR GHERISS W 4008. 3.20 -00 14.20 <60 22.50 «00 15.50 S.40 <00 00 -00 -0 -00 «00 63.10 62.C0 62.C20

RESIDUAL IONS» CA= -C0 MG= «00 NAZ 1.10C K= <00 HCC3= <00 sS04z 00 = «00 NO3= « 00

TOZEUR WELL 2097. 2.40 «30 6.E0 «60 5.30 «00 €.70 10.°0 .00 -U0 -00 <00 «00 «0C 33.9C 2z3.00 33.C00
RESIDUAL IONSe Ca= «00 MG= «CO0 NAZ «20 K= «00 HC C3= «0C Soy= 00 L= «00 NO2= «Co

MESSAQUDIA W 2071. 3.°0 <00 7.40 «50 6.50 «00 3.10 9.30 <00 <00 <00 -00 -00 «00 21.10 30.60 30.80
LRESIDUAL IONS» CA=_ .00 MG= «00 NAZ= «50 K= «00 HCG3= «00 So5= -00 cL= «30 NO3= «0C

NAKTA WELL 3785. 3.00 «00 10.50 <50 9.80 «00 7.50 28.00 «00 a0 00 00 -C0 00 59.30 60.50 53.30
RESIDUAL IONS» CAz -0o MG= «00 NAZ «00 K= «00 HC 3= <00 sos:z -00 CL= 1.2C NO3= «CO

ZARZIS WELL 64867. 2.10 «00 12.70 «80 13.10 <00 6.20 62.20 00 -00 -00 -00 «20 «00 1C3.10 104.90 1C3.10
RESIOUAL IONSs CAa= «00 MG= «00 NAZ «00 K= «00 HC 03z «00 So4cz 00 CL= 1.80 NO3= «CO

CHERFECH W65-6 1222. 3.00 «00 s.00 «10 1.20 «-00 2.50 B8.20 <00 «00 «00 «00 «C0 <00 21.0C 20.%C 20.40
RESIDUAL TONS» CA= «00 MG= «00 NAZ G0 K= «00 HC C3= «00 S04= 00 = «0C NO3= «00

CHERFECH S68 2211. 2.70 <00 7.00 «20 8,70 «00 S.20 15.40 «00 <00 0o <00 -00 «30 35.40 35.20 35.20
RESIDUAL IONS, Ch= 00 MG= «00 NAZ ‘20 = «00 HCC3= «00 SO4= -00 = «C0 NC3= «C0

CHERFECH S66-7 1605. 2.70 <00 S.50 «10 2.90 «00 3.90 10.10 «00 -0 -00 -00 00 00 25.60 25,20 25.20
RESIDUAL IONS, CA= 00 MG= «00 NAZ -40 = «00 HC 03= <00 SO04= «00 CL= -C0 NoO3= «00 .

CHtRFECH SC7 fSUZ. 2.50 <00 93.ap «20 4.50 «00 4.80 15.40 -00 -00 00 «0C «00 00 39.80 40.00 39,23
RISIODUAL TONSy cac «00 MG «00 NAZ <D0 = «00 HKCO3= <00 Sc4= <00 cL= «23 NO3= «0C .

CHERFECH W67-8 2023. 1.90 <00 7.70 «20 2.70 «00 3.70 15.10 «00 «00 00 00 «CO -0C 32.50 32.30 32.20
RESIDUAL IONS, Ca= 00 MG= «00 NAZ «30 = <00 HCC3= <00 SOu= «00 CL= «C30 NO3= -00

CHERFECH S68 2221. 2.10 <00 8.50 «20 4.20 <00 4.70 15.70 <00 00 -00 -0G 02 00 35.40 35.5C 35.40
RESIDUAL IONS, Caz= <00 MG= -00 NAZ <00 K= <00 HCC3= -00 SO04= 00 L= «10 NO3= T .0

CHERFECH Y68-3 1£93. 2.70 <00 €g.t0 «20 2.70 «00 32.50 14 .00 -00 «00 -CO -00 «CO «00 3Z.1C 23%.30 29.30
RESIDUAL IONS» cac «00 MG= GO Naz «20 = <00 HC C3= «00 SCg= -00 CL= +8C NOZ= «CO0

- — e > - . —— — — — — ————-———--—-—-_—_-.—---_—_-_--—.----—-————---—-.—--—---———.._.— -

NOTE-NAMES CF SOME SALTS ARE ABZREVIATCDs NASO4 = NAZSO4, NACO3 = NAZC0Zsy MGNO3 = MGINO3)?2

vy



TABLE 17. EVALUATION OF WATER QUALITY DATA FOR MISSCURI RIVER AND SRCUND WATEPSs 80YD COUNTY o

— — - — — e - ———— - — -
-—— ——— — — — —

NEERASKA

IDENTIFICATION CA MG NA K CATIONS HCO03 S04 CL NC3 ANICNS NA SAR EC
—_— MILLIEGUIVALENTS PFR LITER =~ e PCT MIHOS

- — —— — — ——— —— —— —— T . " —————— -~ —— o = S— — ——

MO R 220774 1A 2.8% 1.81 3.22 .00 787 3.43 4.16 «23 .06 7«87 40489 2.11 75
CLASS 1 2 1 2

M0 R 220774 1B 2.89 11.81 3.18 .00 7.88 3.45 18,16 «25 .02 7488 40.30 2.07 «73
CLASS 1 2 1 2

K0 R 220774 4A 2.94 1.81 3.0% .00 7.88 3.21 4.37 «25 .01 7.84 3%.38 2.00 «75
CLASS 1 1 1 2l

MO R 220778 QB 2.83 1481 3413 <00  7.85 299 8.58 +25 <01 788 39497 2.08 .74
CLASS 1 1 12

6R W 220778 1 2.79 89  o70 .00 3.98 291 98 408 <05 3.92 17.87 <54 .39
CLASS - 1 1 J1 1

GR ¥ 220778 1 .80 <33 20.49 .00 21.62 9.37 <10 12.13 .02 2162 94.78 27.29 2.184
CLASS . 5 . 3 & g

GR W 2207748 & «80 e89 1987 00 2126 8.72 10 12.41 402 21426 93.92 28.85 2.23
CLASS q 6 . 6 [

. 6R W 220774 6 -70 <49 19.58 .00 20.77 8.25 e10 12.81 +01 20.77 98,26 25.35 2.23
CLASS 4 6 6 4

ER W 220774 3. .80 «89 2027 .00 21.56 9.32 +10 12.13 <01 21.56 S4.01 25.22 2.2%
CLASS 4 6 6 L)

GR W 220774 10 6499 5Sa58 561 00 18.88 148486 1e87 169 <02 18.48 3043 2.22 1.61
CLASS 1 1 1 3

CR W 220778 11  o65 <483 20.10 <00 21.2% S.00 <10 1213 .01 21425 9862 2659 2.74
CLASS ) 5 3 6 4

— - — e — — — ——— — — — — -

€S RMACO BORON ASAR
ME/L ME/ZL MG/L

CAZAN

3445 «00 -0 4,322
2 1 C

4832 «00 «30 8.256 °

2 1 Q

4 .63 «00 <00 5.065
2 1 o

.85 «00 «C0 4.C72
2 1 0

1.07 «00 «00 1.020
1 1 o

20583 8.2% «CC 48.08¢
§ 6 0

19.37 7.33 «00 44.530
8 6 e ’

13.58 7.05 «00 83.018
8 3 0

2027 8.03 . .00 45.5894
4 3 © 3

5.61 2.03 «0C 6.732
2 8 c

20.10 7.88 +CC 48.610
4 ) o

1.0C0
l.CCOo
1.00¢C
l.Cc0C
1.0C3
1.000
1.000
1.000
l.c00
1.000

1.0c0

NOTE-ZERO VALUES FOR K AND/OR NO3 INDICATE THAT DATA ARE NCT AVAIL ABLE OR THAT THE VALUES AQE
HCO3 NOT REPORTED. COMPUTED FROM DIFFERENCE IN CATIONS AND AN IONS REPORTED.

LESS THAN 0.005 ME/L .

oY



TABLE 17A.

IDENTIFTCATION TDS
MG/L

CACO3 MGCO3 CASO& K2S08& MNASOG

— —— T - —— - —— —— i o - -

NACO3 MGCLZ

M3 R 220778 1A 510.

RESIDUAL IONSe cA=
MO R 2207764 18 S26.
RESIDUAL ICNSe CA=
MO R 220774 3A 520.
RESIDUAL IONS» cA=
M0 R 220774 5B S18.
RESIDUAL IOLSe cA=
GR W 220778 1 260.
RESIDUAL IONSy CA=
€R W 220778 1 1180.
RESIDUAL IONSs CA=
GR W 220778 & 1220.
RESIOUAL IONS» cas
GR ® 220778 6 1220.
RESIDUAL ICNS» cA=
GR ¥ 220775 8 1710.
RESIDUAL IONS» cA=

ER W 220774 10 1220.
RESIDUAL IONS» CA=

CR ® 220778 11 1220.
RESISUAL IONS» CA=

2.84%
«00

289

298
«00

2.89
«00

2.79

«80
<00

80
-0C

«70
.00

«80
.00

6.39
.00

-00

- —— - — ———————— — - — — d—

N ACL
—=MILL JEQUIVAL ENTS PER LITER—---

. NATURAL SALTS IN MISSCURI RIVER AND CROUND WATERSs B0YD COUNTYs NEBRASKA

KCL MGSO4 MGNDS

KN03 CACL2 NANO3 CATICN ANIONS

«58 «00 <00 3.22 «00 «23 «00
MG= «00 NAZ= <00 K= «LO HC Q3=
55 «00 «00 3.18 <00 25 «00
MG= <00 NA= «00 K= «00 HC GC3=
«27 -00 «00 3.092 -00 25 -00
MG= <00 NAZ +C0 = «00 HC 03=
093 «00 «00 3.13 «00 25 -00
MG= «00 NAZ= «00 = «00) HC CS3=
«l2 «00 «00 «70 «00 <08 -00
MG= «00 NAZ «00 = «00 HC 03=
«33 «00 -00 «10 8.2% <00 12.13
MG= «00 NAZ= +00 = «00 HC C3=
439 «00 «00 10 7.3 «00 12 .41
MG= «00 NAZ -00 = «00 HC Q3=
«42 «00 «-00 «10 7.0S5 «00 12 .41
MG= «00 NAZ= «00 = «00 HC G3<
49 «00 «00 «10 8.03 «D0 12 .13
MG= «00 HAZ -00 = «00 KHCCI=
5 .88 «00 «00 187 2.03 «00 1.693
MG= «00 NAZ= «00 K= «C0 HC C2=
593 +00 «00 «10 7.86 «00 12.12
MG= <00 NAZ= <00 XK= <00 HCC3=
NASO4 =

NOTE-NAMES OF SOME SALTS ARE ABBREVIATED.

«CO
«00

00
«-00

.00
.00

-00
«00

-00
-00

«00
.00

-00
<00

.00
-0eC

<00
-00

«GO
.00

-00
«00

«34
So4=

«99
Secs=

1.28
So4=

1.5
Sou=

-24
SCa=

.00
So4=

«00
Sou=

.00
S04=

«UC
seyz=

«00
S04=

«00
So4=

.06
ODU

«02
00

«01
-00

<21
«08

«05
<00

Ion
00

<00
.00

-00
-00

«00
-00

-00
«00

«00
-00

«00
cL=

-00
cL=

«00
cL=

-00
L=

<30
CcL=

- — . — —— v — - — — —— —

.00
03

G0
.00

00
+C0

00
-0C

-CO
.30

«CO
«0C

.se
«CC

.Og
«£0
«C3J
-J0

«30
«02

«CC
00

NA2SO4+¢ NACC3 = NA2CO3Ze MGNCI = MGt M 3)2

.so

NO3=

00
NO3=

«G0
NQO3=

-00
NO3=

-00
Ne3:=

«02
NGZ=

-
ela

NQO3=

-01
NC3=

«3J1
NC3=

02
NO3=

«01
NC3=

T.87
«03

7.88
«00

T.88
«3C

T.88
«CO

Z.33
-0

21.62
«C0

21.25
« SO
20.77
« 020

21.56
- 00

18.584
.ua

21l.2y
-C0

21.56

18.44

21.2%

3.98

21.62

21.26

2C.77

21.56

18.4%

21.24

oY





