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IRRIGATION WATER QUALITY EVALUATIONa / 

By
 

J. E. Christiansen, L.M. ASCE, E. C. Olsen, M. ASCE
 

Lyman S. Willardson, M. ASCB I
 

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/1) or
 

the equivalent, parts per million (ppm) as determined by evaporating a
 

given voJume 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 (pmhos/cm). Such determinations of irrigation water quality are
 

useful but 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
 

a'For presentation at the Irrigation and Drainage Division Specialty
 
Conference, Logan, Utah, August 13-15, 1975.
 

!/Professor Emeritus, Associate Professor and Professor, respectively,
 
Department of Agricultural and Irrigation Engineering, Utah State
 
University, Logan, Utah.
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following cations: Calcium, Ca + , magnesium, Mg++; sodium, Na+; and
 

potassium, K ; and the following anions: bicarbonate, HCO3- carbonate
 

(ifpresent), C03--; sulfate, SO4 ; chloride, C1-; nitrate, NO3-, or
 

nitrate nitrogen, NO3-N. Preferably these ions should be reported in
 

milliequivalents per liter (me/l), but they are sometimes reported in
 

milligrams per liter (mg/1) or parts per million (ppm). Generally
 

potassium, +, and nitrate, NO3 or NO3-N , which 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 NO3 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, expressed in me/l.
 

d. The electrical conductivity, EC, expressed in mihos/cm
 

or omhos/cm at 25* C.
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2. Relative amount of Na+present which can be expressed as a
 

percentage of the cations, Na%, or as the sodium adsorption ratio, SAR,
 

or the adjusted SAR.
 

3. The presence and amount of residual sodium carbonate, Na2CO3.
 

4. Amount of boron, B, expressed in mg/i 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 is 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 important. Flooding methods are
 

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

bub-irrigation methods are not suitable for even mildly saline watr.'
 

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 with 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
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(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 irrigation.
 

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).
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Table 1. 	Permissible limits for classes of irrigation water.
 

Scofield. (1935)
 

Concentration, total Concentration
 
dissolved solids
 

Classes of Electrizal Chlorides Sulfates 
water Conductivity Gravimetric Sodium (Cl) (SO4) 

1mhos* ppm % me/l me/l 

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

Water class 	 Electrical
 
conductivity Salt Content Sodium Boron
 

Vmhos 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 injurf- , probably harmful to more sensitive
 
crops.
 

Class 3. Injurious to unsatisfactory, probably harmful to most
 
a water
crops and unsatisfactory for all but the most tolerant. If 


falls in Class 3 ou 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-not contain
 

limits for Cl and SO4.
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In a study. of Utah waters Thorne and Thorne (1951) presented 

a diagram similar to Wilcox's as given in Figure 2 i . The. diagram. 

recognized two main criteria: electrical conductivity with a 

rating number, 1 to 5, and the sodium effect with a letter, A to E. 

This diagram gives a 1A rating to a water having a low electrical 

conductivity (below 750 iimhos) 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
 

residual sodium carbonate in irrigation water. The permissible limits
 

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
 

0.33 	 0.67 1.001 

2 	 0.33 - 0.67 0.67 - 1.33 1.00 - 2.00
 

3 	 0.67 - 1.00 1.33 - 2.00 2.00 - 3.00
 

i.bO0- 1.25 2.00 - 2.50 3.00- 3.754 

5 	 1.25 2.50 3.75 
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Figure 3. Diagram for the Classification of Irrigation Waters According
 
to the U.S. Salinity Laboratory, Handbook 60 (1954).
 



With respect to residual sodium carbonate, Eaton (1950) is quoted
 

in Handbook 60 as saying that, "Waters with more than 2.5 me/i of
 

residual sodium carbonate are not suitable for irrigation purposes. Waters
 

containing 1.25 to 2.5 me/l are marginal, and those containing less
 

than 1.25 me/i 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, Si to S4.
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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/i. He defined effective salinity as the total
 

salinity less that of the CaCO3, Ca(HCO3)2, MgCO, Mg(HCO3)2 and CaSO4
 

These salts have relatively low solubilities
subtracted in that order. 


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 


Little or no leaching 

of the soil can be 

expected 


Some leaching but 

restricted; deep 

percolation or 

drainage slow
 

Terms used 


me/l 

ppm 

lb/ac ft 


me/l 

ppm 

lb/ac ft 


Class 1 


3 

165 

450 


5 

275 

750 


Class 2 Class 3
 

3- 5 5
 
165- 275 275
 
450- 750 750
 

5- 10 10
 
275- 550 550
 
750-1500 1500
 

7 7- 15 15
Open soils; deep me/l 

385 385- 825 825
percolation of ppm 


water easily lb/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, Na%, SAR, Na2CO3, 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
 

EC Na+ Cl- ES Boron
Evaluation Na2CO3 


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
 

The effectiveness of
of the crop to salinity, high sodium and boron. 


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
 

Most of the proposed classification
discussed by various soil scientists. 


schemes are based on two or more of the factors, usually total 
salinity,
 

When salts are concentrated
the relative amount of sodium, and boron. 


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
 

Therefore, consideration should be given to
properties of the soil. 


all of them.
 

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


primary effect of reducing plant
electrical conductivity, EC, has a 


growth and yields. Sometimes this effect is not apparent from visible
 

symptoms and therefore is not noticeable except in isolated spots where
 

Research has shown that the reduction
salinity levels are extreme. 


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 demonstrated 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 field 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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Yield reduction is closely correlated with the total salinity
occurs. 


of the irrigation water.
 

Chloride Concentration, C1. -The principal reason for including
 

C1 in the proposed evaluation is because Cl- is sometimes determined
 

when complete analyses are not made.
 

Chloride ions, Cf, represent a hazard because they are absorbed
 

by plant tissues and accumulate in the leaves resulting in leaf burns
 

when present in excessive amounts. This has sometimes been referred to
 

may

as chloride toxicity. For high chloride waters the rating for Cl 


waters the reverse may
be higher than for EC and/or ES and for low Cl 


Cl twice as
be true. Some scientists have considered the chloride ion 

. Doneen (1963) introduced the termtoxic as the sulfate ions SO4 


"potential salinity" which he defined as the sum of the Cl" and half of
 

the S04
 

Residual Sodium Carbonate, Na2CO3. Residual sodium carbonate is
 

It creates what
 very deleterious to the physical properties of soils. 


is known as a "black alkali" because Na2CO 3 dissolves organic matter 
in
 

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


*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, usually in the range of 8.5 to 10.0. 
Such soils 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/i of
 

residual sodium carbonate is generally considered an upper limit for
 

acceptable irrigation waters.
 

The presence of residual sodium carbonate is not indicated by Na%
 

or SAR values, but must be determined from complete analyses by subtracting
 

the sum of the Ca4+ and Mg++ from the HCO3- + CO3--. If the result is
 

positive, i.e., the sum of the HCO3 and CO3 exceeds the Ca++ Mg++ ,
 

residual Na2CO3 is present in the amount indicated by the difference.
 

If Ca ++ Mg++ exceeds the HCO3 + C0 
 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 is 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
 

soil: 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 soil, 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 irrigated 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+/ (c + )/2 

where the constituents are expressed in me/I, 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.
 

that

The limiting values for the different classes were adjusted 

so 


for most waters the rating based on the SAR would be the 
same as the
 

rating for the Na%.
 

This term,

Recently a term called the adjusted SAR has come into 

use. 

adj. SAR, is expressed by the equation 

Adj. SAR - SAR [1 + (8.4 - pHc)] 

in which pHc is a function of the Ca + Mg + Na, Ca + Mg and CO3 + HCO3. 

SAR values that have been computed have ranged from 
about 1.5 

The adj. 


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 Nag, were replaced with a low salt water from 
the California Aqueduct.
 



19
 

Boron, B. Boron is an essential element for plant growth, but it
 

is very toxic 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 boron, 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 of 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,
 

some of them (CaCO3, MgCO3 and CaSO4) may precipitate in the soll as
 

the concentration increases. 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 iswithin 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 objectives

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
 

v/Table headings are given in parentheses.
 



21
 

7. 	When appropriate, as for monthly analyses of surface waters,
 

compute the mean values weighted according to the stream flow
 

(Q-CFS)
 

8. 	Evaluate the water according to each of the factQrs 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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APPENDIX TABLES
 

COMPUTER PRINTOUTS
 



TABLE S. EVALUATION OF WATER QUALITY DATA FOR ARKANSAS RIVER NEAR COOLIDGE, KANSAS* 192-73. 

DATE FLOV CA HG NA K CATIONS HCO3 S04 CL N03 ANIONS NA SAR EC ES RNACO BORON ASAR CA/AN
 
CFS ----- H]ILLIEQUIVALENTS PER LITER PCT ?SHOS ME/L HE/L G/IL
 

1011 44. 18.9614.81 21.75 .28 55.80 4.61 47.89 2.26 .05 54.79 38.38 5.29 4.39 36.84 *O0 .00 14.81 1.018 
CLASS 1 1 2 6 "6 1 0 

1102 42. 18.96 13.98 24.80 .28 58.02 5.15 47.89 £.51 .04 57.59 42.73 6.11 4.50 39.06 .00 .o 17.29 1.008 
CLASS 2 2 3 6 6 1 0
 

1206 23. 21.96 13.98 26e54 .14 62.61 4.87 52.05 4.23 o04 61.19 42.38 6.26 5.43 40.65 .00 .00 17.73" 1.023
 
CLASS 
 2 2 3 6 6 1 0
 

0104 87. 21.46 16.:5 26.54 .25 64.69 5.39 54.13 5.08 .O5 64.65 41.02 6.09 4.61 43.24 .0 o0 17.65 1.001
 
CLASS 2 
 2 3 6 6 1 0
 

0201 130, 17.46 13.98 24.80 .23 56.48 5.03 45.80 4.23 .05 55.11 43.90 6.25 4o22 39.01 .CO .00 -17&53 1.025
 
CLASS 
 2 2 3 . 6 6 1 0
 

'.0307 95, 18.46 14.81 25.66 .31 59.24 4.97 49o97 4.51 .04 59.49 43.32 6.29 4o37 40.78 .00 oO0 17.72 ".996
 
CLASS 2 
 2 •3 6 6 1 0
 

0410 200o 17.46 13.98 20.88 *21 52.54 4.82 45o80 3.95 .04 54.61 39.74 5o27 3o79 35.07 .00 .00 14.72 -.962 
CLASS 2 - 1 2 5 6 1 0
 

0510 180. 19.46 14.81 24.36 .28 58.91 
5.10 49.97 4.51 .03 59.61 41.35 5.89 4.26 39.45 .0o .00 16.72 .988 W 
CLASS 2 2. 2. 6 6 1 0
 

0613 .390. 12.47 9.05 12.62 .21 34.35 4.03 29.15 2.31 .02 35.51 36.72 3.85 2.75 21.88 .O0 .0o 10.06 .967
 
CLASS 
 1 1 *2 4 4 1 0
 

0711 101. 16.47 12.34 20%4 
 .25 49.50 4.64 41.64 3.67 .05 49.99 41.30 5.39 3.r69 33.03 .0O .00 ,4l.82 .990
 
CLASS. 
 2 2 2 5 6 1 a
 

0808 160i. 15.47 10.69 18.70 .21 45.07 4.29 39.56 -3.10 .04 47.00 41.50 5.17 3.29 29.61 .00 .o 13.91 .959
 
CLASS 2 2 
 2 5 5 1 0 

0919 19. 19.96 14.81 25.66 .33 60.76 4.90 47.89 4.8O .04 57.62 42.24 6.16 4.44 40.80 .o0 .00 17.39 1.055
 
CLASS 
 2 2 3 6 6 1 a
 

AVG. 123. 16.59 12.54 20.13 .24 49.49 4.64 41.94 3.58 .03 50.20 40.66 5.27 3.71 32.90 .o .00 1q.!13 ".98
 
CLASS 
 2 2 2 5 6 1 0
 

NOTE-ZERO VALUES FOR K AND/OR NO3 INDICATE THAT DATA ARE NCT AVAILABLE OR THAT THE VALUES ARE LESS THAN 0.O05 HE/Le
 

http:18.9614.81


TABLE GA. NATURAL SALTS IN ARKANSAS RIVER NEAR COOLIDGE. KANSAS. 1972-73. 

IDENTIFICATION TOS CAC03 MGCO3 CASO4 KZSO4 NAS04 NAC03 IACCL2 NACL KCL MGS04VCN03 KNO3 CACL2 NAN03 CATION ANIONS SALTS 
/L ---------------- 1LLIEGUIVALNTS PER L IT- --......... 

1c-1 44. 3747. 
RESIDUAL IONS, CA: 

4.61 
.00 

.00 14.36 
HG= 1.01 

.28 21.75 
NA= .00 

.00 
K= 

2.26 .00 
.00 HCC3= 

.00 11.50 

.00 S04= 
.05 
.00 

.00 
CL= 

.00 

.00 
.CD 

NO= 
55.80. 54.79 

.00 
54.;79 

1102 42. 3920. 5.15 .00 13.32 .28 24.80 .00 4.51 .00 .00 8.99 .04 .00 .co .00 58-02 57v59 57.59 
RESIDUAL IONS, CA= .00 MG= .43 NA= .00 K= .00 HC 03= .00" SC4 .0 CL= .00 N03: .00 

1206 23. 4137. 
RESIDUAL IONS, CA= 

4.87 
.00 

.00 17.09 
MG= 1.42 

.14 26.54 
NA= .00 

.00 
K= 

4.23 .00 
.00 HC03= 

o00 
.00 

8.29 
S04= 

.04" 
.00 

-00 
CL= 

.0 

.00 
.00 

N03= 
62o1 

.00 
61.19 61.19 

0104 87. 4374. 5.39 .00 16.06 .25 26.54 O00 5.08 .00 .00 11.28 .05 -00 0 .00. 64.69 64.65 64.65 
RESIDUAL IONSt CA= .00 MG= .O4 NA= .00 K= .00 HC 03= .00 S04= .00 CL= .00 N03= .00 

0201 130. 3771. 5.03 .00 12.43 .23 24.80 .00 4.23 .00 .00 8.34 .05 -00 .00 .00 56.48 55.11 55.11 
RESIDUAL IONS* CA= o00 MG= 1.36 NA= .00 K= .00 HCC3- .00 S04= .00 CL= .,0 NC3= .0 

0307 S5. 4070. 4.97 .00 13.50 -31 25.66 .00 4.51 .00 .00 10.29 .00 .00 .00 .O 59.24 59.49 59.24 
RESIDUAL IONS. CA= .00 MG- -.00 NA= .oo K= .00 HC C3= .00 S04= i21 CL= .00 N03= .04 

0410 200. 3657. 4.82 .00 12.65 .21 20.88 .00 3.95 .00 .00 10.03 .00 -00 .00 .00 52.54 54.61 52.54 
RESIDUAL IONS. CA= .00 Nc= -. 00 NA= ,O K: .00 HCO3= .00 S04: 2.03 CL= .00 N03: .04 

0510 180. 4026. 5.10 .00 14.36 .28 24.36 .00 4.51 .00 .00 10.23 -00 .00 .D .00 58-91 59-61 58.91 
RESIDUAL IONS, CA= .00 MG= -. 00 NA= Go K= .00 HCCC3= .00 S04= .67. CL-: .00 N03= e03 

0613 390. 2399. 4.03 .00 8.44 .21 12.62 .00 2.31 -00 .00 6.74 .00 .00 .00 .00 34.35 35.51 .34.35 
RESIDUAL IONSP CA= .00 HG= -. 00 NA= .00 K: .00 IC 03= .00 S04= 1.14 CL= .00 N03= .02 

0711 101. 3387. 4.64 .00 11.83 .25 20.44 .00 3.67 .00 .00 8.67 .00 .O0 .00 .00 49.50 49.99 49.50 
RESIDUAL IONS, CA= .00 HG: .00 NA= .00 K= .00 HC03= .00 SC4= ".45 CL= .00 N03= 005 

0808 160o 3165o 
RESIDUAL IONS. CA= 

4.29 
.00 

.00 11.17 
MG= -. 00 

.21 
NA= 

18.70 
.00 

.00 
K= 

3.10 
.00 

.00 
HCC3= 

.00 

.00 
7.59 
SOt= 

.00 
1.88 

-00 
CL= 

C00 
.00 

.00 
N03= 

45.07 
.04 

47.00 45.07 

0919 19. 3966e 
RESIDUAL IONS. CA= 

4.90 
.00 

.00 15.06 
HG= 3.14 

o33 25.66 
NA= .00 

.00 
K= 

4.80 
.oo 

.00 
HC03= 

.00 

.00 
.6.83 
.S04= 

.04 

.00 
.00 
CL= 

.00 

.00 
.00 

N03= 
60.76 

.00 
57.62 57.62 

NOTE-NAMES OF SOHE SALTS ARE ASBREVIATED. NASO4 = NA2SO4, NAC03 = NA2C03, MCN 03 MCC N03)2 
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TABLE 7. EVALJATION OF WATER QUALITY DATA FOR GREEN RIVER AT GREEN RIVER, UTAH, 1972-73. (COLORADO RIVER) 

DATE FLOW *CA m33CFS NA K CATICNS- ---- MILLEOIVALENTS HCO3 S04 CL .403 ANIJICSPER LITER NA SAR E'C ES----------- PCT RNACO BORONW-.0S ME/L ME/L MG/L ASAR CA/AN 

io1 3600. 4.24 2.55 3.74 .09 10.62 3.29 6.66 
 .82 -01
CLASS 10.73 35.22 2.03 .96 6.33 .0o .23 4.40 .9851 1 1 2 2 1 1
1108 5850. 3.74 2.55 3.04 
 .10 9.43 3.51 5.20 .se .01 9.40 32.27 1.72 • .87 5.69 .00 
 .16 3.73 1.004 
1 1 2 2 

CLASS 
1213 Z60o. 3.79 2.55 3.31 .07 

1 2 1
9.7.2 3.57 5.41 
 .65 .01
CLASS 9.64 34.u1 1.86 -91 5.93 .00 *i7 
 4.05 1.008
1 1 1 2 2. 1 10110 3730. 3.74 2.47 
3.00 .07 9.28 3.52 4.89 
 .65 .01 
 9.07 32.33 1.70 .86 5.54 .00 .18 3.70 1.023
CLASS 


1 1
0208*-- 4000a 3.74 
1 2 2 1 1
2.30 2.65 
 .07 8.77 3.47 4.37 -65
CLASS .01 8.50 30.25 1.53 -80 
 5.03 Cc0 
 .14 3.33 1.031
1 
 1 1 2 2 1 10313 4950. 3.74 2.55 3.83 .08 10.20 3.61 6.04 
 .76 .01
CLASS - 10.51 37.53 2.16 .13 6.46 .00 .16 4.70 .9751 1 1 2 2 1 10.410 3900. 3.89 3.13 4.35 .10 11.47 3.82 6.45 
 1.07 .D1 11.35 37.94 
2.32 1.08 7..57 .00 .23 
 5.20 1.010CLASS 


1 1
050.9 116M0. 2.84 
1 3 2 1 "1
2.06 2.43 
.06 7.-44 3.15 3.75 -51 .01 
 7.41 33.31 1.58 
 .72 4-30 .00 
 .15 3.23 1.004
 
1 


CLASS 

1 1 2 2 1
0612 20850. 1.85 1.15 1
1.22 .04 4-25 2.08 1.79
CLASS -28

1 
.00 4.16 28.65 .99 °44' 2.17 .00 .141 1 1 1 1 1 1.68 1.023 

0710 8490. 2.30 1.56 1.91 .05 
 5.82 2.46 3.12 .45 .00 6.05* 32.88 1.38 .57 3.36 .00 *13 2.55 .964CLASS 

1. 1 2
0809 5050. 3.64 2.47 3.18 

1 1 1 1
.08 2o36 3.25 5.20 .79
CLASS- .01 9.25 33.92 1.82 -84 
5.72 .00 
 .17 3.87 1.012
1 1 2 2 1 1
1 

0911 4720. 3.89 2.71 
 3.31 .08 10.00 3.05 6.04 .85 .01
CLASS 9.94 33.07 1.82 .90 6.10 .00 .18 3.87. 1.0051 
 1 1 2 2 1
AVG. . 6688. 3.00 2.03 2.52 

1
 
.06 7.62 2.94 4.07 
 .57 -01 
 7.59 33.15 1.59 
 .72 4-62 
 .00 .16 3.22 1.004'
CLASS 


1 
 1 1
- -- -- ------------------------------------ 2 2 1 1
 
NOTE-ZERO VALUES FOR K -AND/OR N03 INDICATE THAT DATA ARE NOT AVAIL ABLr OR THAT THE VALUES ARE LESSZERO VALUES FOR BORON THAN 0.005 HE/L.CLASS INDICATES DATA NOT AVAILAELE 



TABLE 7a NATURAL SALTS IN GREEN RIVER AT GREEN RIVER. UTAH* 1272-73. (CCLORADO RIVER? 

IDENTIFICATION TDS 
MC/L 

CAC03 MGCO3 
-----------------

CAS04 K2S04 NASO4 IJAC03 
-ILL 

?'GCL2 NACL KCL IAGS04 
EQUIVAL E:TS PER LITER 

MGN03 KN03 CACL2 NAN03 CATION ANIDNS SALTS 

1011 
RESIDUAL 

3600. 
IONS, 

7S8. 
CA-

3.2? 
.00 

.00" 
MG-

.5 
.00 

.03 
NA= 

3.74 
.00 

.00 
K= 

st 
.00 

.00 
KCC3: 

.00 

.00 
1.73 
S04: 

.00 

.15 
.00 
L= 

.00 

.C0 
.00' 

N03= 
10.EZ 

.01 
IC.78 I2.62 

1103 
RESIDUAL 

5850. 
IONS* 

680. 
CA= 

3.51 
.00 

.00 
MG= 

.24 

.04 
.10 
NA= 

3.04 
.00 

.00 
K= 

.68 

.00 
.00 

HC03= 
.00 
.00 

1.83 
S04= 

.01 
.00 

.00 
CL= 

.00 

.00 
.00 

N03= 
9.43 

.00 
9.40 9.40' 

1213 
RESIDUAL 

3460 . 
IONS. 

69. 3.57 
CA= .00 

.00 
rG= 

.22 

.02 
.07 
NA= 

3.31 
.00 

.00 
K= 

.65 

.00 
.00 

HCC3= 
.00 
.00 

1.82 
SC4= 

.01 

.00 
.00 
CL= 

.00 
.00 

.00 
N03= 

9.72 
.0 

2.6t4 .64 

0110 
RESIDUAL 

3730. 
IONSP 

662. 
CA= 

3.52 
.00 

.00 
MG= 

.22 

.21 
.07 
NA= 

3.00 
.00 

.00 
K= 

.65 

.00 
.00 

HC03= 
.00 
.00 

1.60 
S04= 

.01 

.00 
.00 
CL= 

.00 

.0 
.00 

N03= 
3-28 

.00 
9.07 9.07 

0208 
RESIDUAL 

4000. 
IONSw 

624. 
CA= 

3.47 
.Co 

.00 
MG= 

.27 
.27 

.07 
NA= 

2.65 
.00 

.00 
K= 

.65 

.00 
.00 

CC3: 
.00 
.00 

1.38 
S04= 

.01 
-00 

.00 
CL= 

.GO 

.00 
.00 

N03= 
8.77 

.00 
8.50 8.50 

0313 
RESIDUAL 

4950. 
IONSw 

747. 
CA= 

3.61 
.00 

.00 
HG= 

.14 
-00 

.08 
NA= 

3.83 
.00 

.00 
K= 

.76 

.00 
.UO 

HC 03= 
.00 
.00 

1.79 
S04= 

.00 
-21 

.00 
CL= 

.00 

.OC 
.00 

N03= 
1. 20 

.01 
10.41 10.20 

0410 
RESIDUAL 

3900. 
IONSt 

813. 
CA= 

3.32 
.00 

.00 
.MG--

.07 
11 

.10 
NA= 

4.35 
.00 

.00 
K= 

11:07 .00 
.00 HC03= 

.00 

.00 
1.93 
SO4= 

.01 

.00 
.00 
CL= 

.00 

.00 
.00 

N03= 
11.47 

.C0 
11.35 11.35 

0502 11660. 
RESIDUAL IONSP 

544. 
CA= 

2.34 
.00 

.30 
MG= 

-00 
-03 

.06 
NA= 

2.48 
.00 

.00 
K= 

.51 .00 

.00 HC C3= 
.00 
.00 

1.20 
sC4= 

.01 
-00 

-00 
CL= 

.00 

.00 
.00 

N03= 
7.44 
.00 

7.4l 7.41 

0;12 
RESIDUAL 

20850. 
IONSt 

316. 
CA= 

1.85 
.00 

-24 
MiG= 

.00 

.09 
.04 
NA= 

1.22 
.00 

.00 
K: 

.28 

.00 
.00 

HCO3= 
.00 
.00 

.54 
SC4 

-00 
.00 

.00 
CL= 

.00 

.30 
.00 

N03= 
4.25 

.C0 
4.16 4;16 

0710 
RESIDUAL 

8490. 
jONSr 

439. 
CA= 

2.30 
.00 

.16 
HG= 

.00 
-. 00 

.05 
NA: 

1.91 
.00 

.0O 
K= 

.45 

.00 
.00 

HCC3= 
.00 
.00 

.95 
S04= 

.00 
.21 

.00 
CL= 

.00 
-C0 

.00 
N03= 

5.82 
.c0 

6.04 5.82 

0803 
RESIDUAL 

5050. 
IONS* 

G67. 
CA: 

3.25 
.00 

.00 
MG-

.40 
.11 

.08 
XA= 

3.18 
.00 

.00 
K= 

.70) 

.00 
.00 

HCC3= 
.00 
.00 

1.56 
S04= 

.01 

.00 
.00 
CL= 

.00 

.00 
.00 

N03= 
9.36 

.00 
9.25 9.25 

0911 
RESIDUAL 

4720. 
IONS9 

709. 
CA= 

3.05 
.00 

.00 
MG= 

.84 
.05 

.08 
NA= 

3.31 
.00 

.00 
K= 

.c5 

.00 
.00 

HCC3= 
.00 
.00 

1.8.U 
S04= 

.01 

.00 
-C0 
CL= 

.CO 

.00 
.00 

NC3= 
10.00 

.00 
9.94 9.924 

NOTE-NAMES OF SOME SALTS ARE ABBREVIATED,. NAS04 = PA2S04. NAC03 = NA2C03. MGNO3 XGt.?*3)7 



TAM-V 8. EVALUATION OF WATER QUALITY DATA FOR SEVIER RIVER NEAR LYNNEDY'L, UTAH. 1972-73.. tSEVIER LAKE) 

DATE FLOW CA HG NA K CATTONS HC03 S04 CL NC3 ArIICNS NA SAR EC ES RNACO BORON ASAR CA/AN 
CFS ------- HILLIEGUIVALENTS PER LITER PCT P.MPOS ME/L HE/L HG/L 

1017 49. 3.54 6.75 9.57 .15 20.01 5.02 6.04 9.31 .00 20.36 47.83 4.22 2.36 14.99 .00 .28 10.39 .982 
CLASS 3 2 2 4 3 1 1 

1111 48. 4.14 6.75 10.00 .14 21.03 5.02 6.45 S.31 .01 20.7S 47.57 4.Z9 1.92 16.01 .00 .25 10.63 1.011 
CLASS 3 2 2 3 4 1 1 

1213 28. 5.79 10.36 21.32 .19 37.65 6.46 12.28 18.20 .01 36.95 56.61 7.50 3.46 31.20 .00 .ED 20.12 1.012 
CLASS 5 2 3 5 5 1 2 

0116 7. 7.48 13.98 3262 .23 54.33 7.88 18.11 27.08 .01 53.09 60.05 9.96 4.93 46.44 .00 o90 28.27 1.023 
CLASS 6 3 4 6 6 1 2 

0216 33. 4.94 9.05 19.58 .18 33.75 6.11 11.24 16.03 .01 33.44 58.00 7.40 3.13 27.63 .00 .47 13.34 1.009 
CLASS 5 2 3 5 5 1 1 

0314 69. 4.44 7.07 10.00 .14 21.66 5.03 6.45 9.52 .01 21.08 46.18 4.17 2.10 16.63 .00 .23" 10.43 1.028 
CLASS 3 2 2 4 4 1 1 

0417 50a 4.39 7.65 11.31 .16 23;51 5.02 7.91 11.23 .00 24.22 48.11 4.61 2.21 18.49 .00 .33 11.57 .971 
CLASS 4 2 2 4 4 1 1 

0516 726. 3.94 6.83 13.05 .19 24.01 5.28 8o54 11.00 .01 24.83 5436 5.62 2.30 18.73 .00 .43 13.95 .967 
CLASS 4 2 2 4 4 1 1 

.0614 314. 3.59 6.42 11.75 .17 21.92 5.16 7.08 10.44 .01 22.69 53.58 5.25 2.24 16.76 .00 .33 12.87 .966 
CLASS 4 2 2 4 4 1 1 

0712 808o 3.44 5.02 3.57 .15 le.18 5.11 5.41 7.62 .01 18.15 52.63 4.65 1.75 13o07 Soo 31 11.15 1.002 
CLASS 3 2 2 3 3 1 1 

0814 544o 3.14 4.52 7.83 .16 15.66 5.02 4.79 6.21 .00 16.01 50.01 4.00 1.54 10.64 .00 026 9.45 .978 
CLASS 3 2 2 3 3 1 1 

0-17 66o 3.94 6.75 13.05 .20 23.94 5.38 7.08 10.16 .00 22.61 54.51 5.65 2.20 18o57 .00 .38 14.03 1.05 
CLASS 4 2 2 4 4 1 1 

AVG. 228o 3.65 5.89 10.83 .17 20.54 5.18 6.62 9.05 .01 20.86 52.73 4.96 *2.00 15.36 .00 .34 12.09 .985 
CLASS 3 2 2 3 3 1 1 

NOTE-ZERO VALUES FOR K AND/OR N03 INDICATE THAT DATA ARE NCT AVAIL A3LE OR THAT THE VALUES ARE LESS THAN 0.0C5 MElL. 
ZERO VALUES FOR BORON CLASS INDICATES DATA NOT AVAILAELE 



TAR 8. NATURAL SALTS IN SEVIER RIVER NEAR LYNNDYLv UTAH* 1972-73. ISEVIER LAKEI 

IDENTIFICATION TDS CAC03 
PG/LLL..--

HGCO3. CAS4 K2SD04 
--

NASO4 NAC03 M0CL2 NACL 
P.. IEaUIVALENTS 

KCL P.0SO4 PGR03 
PER LITER-

KN03 CACL2 NAN33 CATION ANoONS 

-------
SALTS 

1017 
RESIDUAL 

49. 1317. 
IONS* CA: 

3.54 
.00 

1.47 
HG= 

.00 
.00 

.15 
NA= 

5.89 
-00 

.00 
K= 

5.27 
.00 

3.68 
HCC3= 

.00 

.00 
.00 

SC4= 
.00 
.00 

.00 
CL= 

.00 

.36 
.00 

N03= 
20-01 

.00 
20.35 20.01 

1111 48o 1359. 
RESIDUAL IONSt CA= 

4.14 
.00 

.37 
MG 

.00 

.00 
.14 
NA= 

6.32 
.24 

.00 
K= 

5.87 3.44 
.00 1CC3= 

.00 

.00 
.10 

S04= 
.00 

.00 
.00 
CL= 

.00 

.00 
.01 

N03= 
Zl-03 

.00 
20.79 2C.79 

1213 

RESIDUAL 
28. 2381. 

IONS* CA= 
5.79 
.00 

.67 
HG= 

.00 

.00 
.19 12.10 

NA= .70 
.00 

K= 

9.70 

.00 
8.50 

HCC3= 
.00 
.00 

.00 

S04= 
.00 
.00 

.00 

CL; 
.00 

.00 
.01 

N03= 
37.65 

.Go 
36.95 36.95 

0116 7. 3403. 
RESIDUAL IONS* CA= 

7.48 

.00 
.40 

MG: 
.00 

.00 
.23 17.88 
HA= 1.23 

.00 

K= 
13.59 13.50 

.00 HC03= 
.00 
.00 

.00 

SC4= 
.00 

.00 
00 
CL= 

.00 

.00 
.01 

N03= 
54.33 

.00 

53.09 53.09 

0216 33s 2162o 
RESIDUAL IONS. CA= 

4.94 

.00 
1.17 

MG= 
.00 
.00 

.13 
NA= 

11.06 

.30 
.00 
K= 

7.88 8.20 
.00 HC03= 

.00 

.00 
.00 

SC4= 
.00 
.00 

.00 
CL-

.00 
.00 

.01 

N03= 
33.75 

.00 
33.44 33.44 

0314 69. 
RESIDUAL TONS9 

1380. 

CA= 

4.44 
.00 

.59 

MG= 

.00 

.00 

.14 

NA= 

6.31 

.58 

.00 

K= 

6.48 3.11 

.00 HC 3= 

.00 

.00 

.00 

S04= 

.00 

.00 

.00 
-L= 

.00 

.00 

.01 

N03= 
21.56 

.co 

21.08 21.08 O 

0417 
RESIDUAL 

50. 1545. 
IONS. CA= 

4.33 
.00 

.62 
HG= 

.00 
00 

.16 
NA= 

7.76 
*0o 

.00 
K= 

7.03 3.55 
.00 HC3= 

.00 

.00 
.00 

S04= 
.00 
.00 

.00 
CL= 

.00 

.70 
.00 

NO3= 
23.51 

.00 
24.22 23.51 

0516 726. 1604. 
RESIDUAL IONS. CA= 

3.94 

.00 

1.34 

MG= 
.00 

.00 
.19 

NA= 

8.35 
.0O 

.00 

K= 

5.41 4.70 

.00 HCC3= 
.00 

.00 
.00 

04= 

.0 

.00 
.00 
CL= 

.00 
eli 

.00 

N03= 
24.01 

.c1 
24.83 24.01 

0614 314. 
RESIDUAL IONS. 

1464. 
CA= 

3.59 

DO 

1.57 

MG: 
o00 

.00 
.17 

NA= 
6.91 

.00 
.00 

K: 
4.85 
.00 

4.83 

W C3= 
.00 
.00 

.00 

S04= 
.00 

.00 
.00 

CL: 
.00 

.76 
.00 

N03= 
21.92 

.01 
22.63 21.92 

.0712 808. 
RESIDUAL IONS, 

1210. 

CA= 
3.44 

.00 
1.67 
MG= 

.00 

.00 
-15 

NA= 
5.25 
.03 

.00 

K= 

3.35 4.27 
.00 HC 3 

.00 

.00 
.00 

S04= 
.00 

.00 
.00 

CL= 
.00 

GO 
.0l 

N03= 
18.18 

.00 
18.15 18.15 

0814 544. 
RESIDUAL IONS. 

1072. 

CA= 
3.14 

.00 
1.87 
MG= 

.00 

.00 
.16 
NA= 

4.S3 
.00 

.00 

K= 
2.65 3.ZU 
.00 W_ 03= 

.00 

.00 
.00 

S04= 
.00 
.00 

.00 
CL= 

.00 

.35 
.00 

N03= 
15.05 

.00 
16.cl 15.66 

0917 66. 1509. 
RESIDUAL IONS. CA= 

3.04 
.00 

1.43 
MG 

.00 

.00 
.20 

NA: 
6.87 

1.33 
.00 
K= 

5.31 4.84 
.00 HCC3-

.00 

.00 
.00 

504= 
.00 
.00 

.Do 

CL: 
.00 
.00 

.00 
N03= 

23.94 

.00 
22.61 22.51 

NOTE-NANES CF SOME SALTS ARE AOBREVIATED9 NASO4 = NA2SC4. NACOZ = NA2C039 HGN03 = PG(N03J2 



----------------------------- 

TABIX 9. EVALUATION OF WATER GUALITf DATA FOR WEBFF RIVER AT GATEWAY, UTAH, 1972-73. (.SALT LAKE) 

-- ---- --- -T- ---- -- -- -T---- -----DATE FLOW CA Mo NA K CATIONS HC03 S04 CL NC3 ANICNS NA SAR EC -- -- -- -- -- --ES RNACO PORON ASAR CA/AN

CFS-------- MILLIEOUVALENTS PER LITER PCT ?M404S ME/L ME/L MG/L 

1805 3z4. 2.99 1.32 .65 .06 S.02 4.06 .56 .59 .00 5.22 12.S9 .44 .50 .5.6 .00 .04 .95 .962 
CLASS 1 1 1 i 1 1 1 

1031 169. 3.64 1.5 1.09 .07 6.44 4.59 -81 -96 .01 6.37 16.88 .67 -51 1.86 .C0 .05 1.50 1.01z
 
CLASS 
 1 1 1 2 1 1 1
 

1123 440. 3.34 1.40 
 .70 .06 5.50 4.31 .62 -59 -05 5.58 12.65 .45 .48 1.19 .a0 .16 .99 .98 
CLASS 1 1 1 1 1 1 1
 

0104 122. Z.59 1.56 1.00 .07 5.23 3.20 .81 -96 .01 
 4.S7 19.12 *69 -46 2.04 .00 .06 1.39 1.052 
CLASS 
 1 1 1 1 1 1 1 

0131 300. 3.59 1.40 .74 .0 5.79 4.41 .77 .68 .01 5.86 12.77 .47 52 1.38 .00 .06 1.04 .988 
CLASS 1 1 1 2 1 1 1
 

0227 510. 3.39 1.48 .78 .06 5.72 4.31 .67 .71 .00 5.69 13.69 .50 .52 1.41 .G .004 1.10 1.006 
CLASS 1 1 1 2 1" 1 1
 

0402 600. 3-59 1.48 .87 .07 6.02 
4.33 .69 -79 .00 5.81 14.46 55 .54 1.69 .00 .C2 1.21 1.036 
CLASS 
 1 1 1 2 1 1 1
 

0423 84S. 2.69 1.15 
 .65 .05 4.55 3.21 .77 .56 .01 4.55 14.33 .47 .42 1-34 .00 .07 .93 1.000 I 
CLASS 1 1 1 1 1 1 1
 

0503 14600. 2.89 1.15 .57 .05 4.66 
 "3.57 .50 -45 .00 4.53 12.14 -qO -42 1.09 .00 .05 .81 1.030 
CLASS 1 1 1 1 1 1 1
 

06Z8 480. 3.14 1.23 .57 .10 
 5.05 3.88 .54 .54 ;00 4.96 11.21 .38 .46 1.16 .00 .03 .81 1.C17 
CLASS 1 1 1 1 1 1 1•
 

0726 355. 3.29 1.32 .74 .0C 5.41 4.13 .67 .68 
 .00 5.48 13.66 .49 .51 1.28 .00 .06 1.05 .938 
CLASS 1 1 1 2 1 1 1
 

0827 403. Z.29 1.07 
 .65 .0 5.08 3.54 .60 .54 .00 4.69 12.85 .44 .50 1-54 .00 .05 .91 1.084" 
CLASS 
 1 1 1 1 1 1 1
 

AVG. 501. 3.14 
 1.28 .69 .OG 5.17 3.86 .63 .O6 .01 5.10 13.32 .46 .47 1.31 .00 .06 .98 1.014 
CLASS 1 1 1 1 1 1 1 

NOTE-ZERO VALUES FOR K AND/OR N03 INDICATE THAT DATA ARE NOT AVAILABLE OR THAT THE VALUES ARE LESS THAN 0.OS ME/L.
 
ZERO VALUES FOR BORON CLASS INDICATES DATA NOT AVAILAELE
 



TAXL 9A. NATURAL SALTS IN WEBER RIVER AT GATEWAY- UTAH. 1972-73. (SALT LAKE) 

:OENTIFICATION 7OS CAC03 MGC03 CAS04 K2S04 NAS04 NAC03 FGCL2 N ACL KCL MGS04 MCN03 KN03 CACL2 NANO3 CATION ANIONS SALTS 
MG/L PER LITER-ILLIEQUIVALENTS 

I005 324. 401. 2.99 1.07 .00 .OC .50 .00 .25 .15 .00 .00 .00 .00 .00 .00 5.02 5.22 5.02 
RESIDUAL IONS9 CA= .00 MG= .00 NA= .00 K= C0 HCC3= .00 S04= .00 CL" .20 N03= .00 

1031 169. 486. 3.64 .95 .00 .07 .74 .00 .70 .26 .00 00 .00 .00 .00 .01 6.44 6.37 S.37 
RESIDUAL IONS* CA= .00 MG= .00 NA= .08 K= .00 HC03= .00 S04= .00 CL= .00 N03= .00 

1129 440. 432. 3.34 .97 .00 o06 .056 .00 .43 .14 .00 .00 .00 .00 .C0 .00 5.50 5.58 5.50 

RESIDUAL .ONS. CA= .00 MG= .00 NA= .00 K= .00 HC03= .00 S04= .00 CL= .03 N03= .05 

0104 122. 377. 2.59 .60 .00 .07 .74 -00 .96 .00 .00 .00 .00 -00 .30 .00 5.23 4.97 4.37 

RESIDUAL IONS. CA= .00 MG: .00 NA= .26 K= .00 HC03= .00 S04= .00 CL: .00 N03= .00 

0131 300. 451. 3e59 .82 .00 .06 .71 -00 ,58 .03 .00 .00 .00 .00 .00 ,00 5.79 5.8E 5.79 
RESIDUAL IONSv CA= .00 MG= .00 NA= .00 K= .00 HC03= .00 S04= .00 CL= .07 N03= .01 " 

02Z7 510. 4390 3.39 -92 .00 .06 .60 .00 .56 .14 .00 .U0 .00 .00 .00 .00 5.72 5.69 5.69 
RESIDUAL IONS. CA= .00 MG= .00 NA= .03 K= .00 HC03= .00 504= .00 CL= .00 N03= .00 

0402 600. 450. 3.59 .73 .00 .07 .62 .00 ".75 .04 .00 .00 .00 .00 .00 .00 6.02 5.81 5.81* 
RESIDUAL IONS* CA= .00 HG= .00 NA: .21 K= .00 HCO3= .00 SOq= .00 CL= .00 N03= .00 

0423 845. 350. 2.69 .52 .00 .05 .5 .00 .56 .00 .00 .06 .01 .00 .00 .00 4.55 4.55 4.55 
RESIDUAL IONS. CA= .00 MG= .OO NA= .00 K= .00 HCC03= .00 S04= .O0 CL= .00 N03= .00 

0503 1460. 357. 2.89 .68 .00 .05 .45 .00 .45 -00 .00 .o0 .00 .00 .00 .00 4.66 4.53 4.53
 
RESIDUAL IONS. CA= .00 MG= .02 NA= .11 K= .00 HC0= .00 SQ4 .00 CL= co N03= .00
 

C628 480. 3eg. 3.14 o74 .00 -10 .44 .00 .49 .04 -00 .00 .00 .00 .co .00 5.C5 4.96 4.96
 
RESIDUAL IONSt CA= .00 MG= .00 NA= .08 K= .00 iC03: .00 S04= .00 CL= .00 N03: .00
 

0726 355. 422. 3.29 o34 .00 .06 .60 .00 o48 .14 .00 .00 .00 .00 .03 .00 5.41 5.48 5.41
 
RESIDUAL !ONS9 CA= .00 "G= .00 NA= .00 K= .00 HC03= .00 S04.= .00 CL- .06 N03= .00
 

0827 403. 373. 3.29 .25 .00 .06 .54 .00 .54 .00 .00 .00 .00 .00 .00 .00 5.08 4.68 4.68
 
RESIDUAL IONS* CA= .0 MG= .78 NA= .11 K= .00O HC03= .0 S04= .o0 CL= .00 N03= .00
 

NOTE-NAMES OF SOME SALTS ARE ABBREVIATED. NASO4 = NA2S049 NAC03 = NA2C039 MGN03 = tG(N03)2 



TALE 10." EVALUATION OF WATER QUALITY DATA FOR CALIFOPNIA AQUEDUCT NEAR KETTLEAN CITY. 19 Z. 

IDENTIFICATION CA MG NA K CATIONS HCO3 SC4 CL N O3 Ail6 S NA SAR EC ES RNACO OCRON ASAR CA/AN 
- - ------ KILLIEQUIVALEOTS PER LITER--- .. rCT W!40S MEIL MEIL NG/L 

JANUARY 26 1.30 .99 1.57 .00 3.85 .79 1.00 2.06 .00 3.85 40.67 1.47 .50 2.55 .00 .z 1.696 1.000 
CLASS 1 2 1 1 1 1 1 

FEBRUARY 1C 1.30 1.15 1.61 .00 4.06 .67 1.35 2.03 .00 4.06 33.66 1.45 .53 2.76 .00 .20 1.62-1 1.000 
CLASS 1 1 1 2 1 1 1 

MARCH 15 1.40 1.07 1.65 .00 4.12 .74 1.35 2-03 .00 4*12 40*13 1.49 -50 2.72 .00 20 1.718 1.00 
CLASS 1 2 1 1 1 1 1 

APRIL 19 .85 .GG .74 .00 2-25 .75 .54 .96 .00 2.25 32.93 .85 .28 1.40 .00 .20 .8Z7 1.OCO 
CLASS 1 1- 1 1 1 1 1 

NAY 17 o .74 .91 .00 2.55 .90 .52 1-13 .00 2.55 35.79 1.01 .30 1.65 .00 .2C I.IC5 1.00C 
CLASS 1 1 1 1 1 1 1 

JUNE 21 1.00 .90 1.30 .00 3.21 .86 .71 1.64 .00 3.21 40.68 1.34 .4.C 2.21 c0c .10 1.508 1.0n0 
tLASS 1 2 1 1 1 1 1 

JULY 19 1.20 1.15 1.33 .oo 3.74 1.10 .92 1.72" .00 3.74 37.21 1.28 .46 2.54 .00 .1C 1.690 1.000 
CLASS 1 1 1 1 1 1 1 

AUGUST 16 1.10 1.15 1.91 .00 4.16 .66 .79 2.71 .00 4.16 45.97 1.80 -54 3.07 .00 .20 1.930 1.000 
CLASS 1 2 1 2 1 1 1 

SEPTEMBER 20 .70 e99 1.74 .00 3.43 .55 .56 2.31 .00 3.43 50.79 1.90 -43 2.73 .00 .20 1.658 1.000 
CLASS 1 2 1 1 1 1 1 

OCTOBER 18 .45 1.15 1.04 .00 2.64 .70 .40 1.55 .00 2.64 39.47 1.17 -35 1.95 .00 .10 1.133 1.00 
CLASS 1 1 - 1 1 1 -1 1 

NOVEMBER 15 .85 .74 1.26" .00 2.85 .87 .54 1.44 .00 2.85 44.26 1.42 .36 1.98 .00 .1c 1.499 1.000 
CLASS 1 2 1 1 1 1 1 

DECEMBER 15 1.30 1.15 1.87 .00 4.32 .76 1.17 2.40 .00 4.32 43.30 1.69 .57 3.02 .co .20 1.960 1.000 
CLASS 1 2 1 2 1 1 1 

NOTE-ZERO VALUES FOR K AND/OR N03 INDICATE THAT DATA ARE NOT AVAILABLE OR THAT THE VALUES ARE LESS THAN 0.005 NE/L. 



"TABLE1OA.. NATURAL SALTS IN CALIFORNIA AGUEDUCT NEAP KETTLEMAN CITY, 1972. 

-IDENTIFICATIONTOS CACO3 MGCO3 CASO4 K204 NASO4 NAC03 !",CL2 NACL KCL 1'GS04 
MG/L - -- -LLCUIVA.OTS PER LITER 

MGNO3 KKC3 CACL2 NAN03 CATICN ANIONS SALTS 

JANUARY 26 
RESIDUAL IONSw 

FEBRUARY 16 
RESIDUAL IONS& 

MARCH 15 
RESIDUAL IONS. 

APRIL 19 
RESIDUAL IONS. 

MAY 17 
RESIDUAL IONSt 

JUNE 21 
.RESIDUAL IONS. 

JULY 19 
RESIDUAL IONS. 

AUGUST 16 
RESIDUAL IONS. 

SEPTEMBER 20 
RESIDUAL IONS. 

OCTOBER IS 
RESIDUAL IONS. 

NOVEMBER 15 
RESIDUAL IONS. 

DECEMBER 15 
RESIDUAL IONS, 

207. 
CA= 

226. 
CA= 

228. 
CA= 

114. 
CA= 

125. 
CA= 

165. 
CA= 

- 187. 
CA= 

226. 
CA= 

le7o 
CA= 

133. 
CA= 

144. 
CA= 

236. 
CA= 

.73 

.00 

.G7 
.00 

.74 
.00 

.75 

.00 

o 0 
.00 

.86 

.OU 

1.10 
.00 

.G 

.00 

.55 

.00 

.45 

.00 

.5 

.00 

.7C 

.00 

.00 
MC= 

.00 
MG= 

.00 
MG= 

.00 
MG= 

.00 
MG= 

.O 
HG= 

.00 
MG= 

.00 
G: 

.00 
MG= 

.25 
HG= 

.02 
MG= 

.0 
MG: 

.51 

.Oo 

.62 

.00 

.F6 

.00 

-10 
-O 

.00 
°CO 

.13 
*00 

.09 

.00 

.43 

.00 

1s 
.CO 

.00 

.00 

.0 

.00 

.54 

.00 

.00 
NA= 

.00 
NA= 

.00 
NA= 

.00 
NA= 

.00 
NA= 

.00 
NA= 

.00 
NA 

.00 
NA= 

.00 
NA= 

.00 
NA: 

.00 
NA= 

.00 
NA= 

.49 

.00 

.73 
-00 

.69 

.00 

.44 

.o00 

.52 

.00 

.57 

.00 

.82 

.00 

.36 

.00 

.41 

.00 

.40 

.00 

.54 

.00 

.62 

.00 

.00 
K= 

.00 
K= 

.00 
K= 

.00 
K= 

.00 
K= 

.00 
K= 

.00 
K= 

.00 
K= 

.00 
K= 

.00 
K-

.00 
K= 

.00 
K= 

.93 1.07 

.00 Hr03= 

1.15 -88 
.00 HCC3-

1.07 .96 
.00 HC C3= 

.66 .30 

.00 HC03= 

.74 .39 

.OO HC03= 

.90 .73 

.00 HC03= 

1.15 .57 
.00 HC 03= 

1.15 1.56 
.00 HC03= 

.99 1.33 
.00 HCC3= 

.20 .65 

.00 HC03= 

.72 .72 
.00 HCO3= 

1.15 1.25 
.00003HC3-

.00 

.00 

-00 
.00 

o00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00" 
.00 

.00 
00 

.O 
!04= 

-00 
S04= 

-00 
S04= 

.CO 
S04: 

.00 
S04= 

.00 
S04= 

.00 
SOQ= 

.00 
S04= 

.00 
S04= 

.00 
SOQ-

Ub 
SOQ= 

.00 
S04= 

.00 

.00 

.00 

.00 

.00 

.00 

-00 
-00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.Xu 

.00 

.00 

.00 
CL= 

.00 
CL= 

.00 
CL= 

-00 
CL= 

.00 
CL= 

.00 
CL= 

.00 
CL-

.00 
CL= 

.10 
CL= 

.00 
L= 

-00 
_L-

°Ou 
CL= 

.Go .00 

.00 N03= 

.00 .00 

.00 N03= 

.00 .00 

.00 N03= 

.00 .00 
.00 N03= 

.00 .00 
.00 N03= 

.00 .CO 
-0 N03= 

.00 .00 

.00 N03= 

.00 .00 

.00 N03= 

.00 .00 

.00 N03= 

.00 .00 

.00 N03= 

.00 .00 

.00 N03= 

.00 .00 

.C3- N03= 

3-85 
.00 

4.oG 
.00 

4.12 
.00 

2-25 
.00 

2.55 
.00 

"3.21 
.00 

3.74 
.CC 

4016 
.00 

3.43 
.00 

2.64 
.00 

2.85 
.00 

4.32 
.00 

3.85 

4.06 

4.12 

2.25 

2.55 

3.21 

3.74 

4.16 

3.43 

2.64 

2.85 

4.32 

3.35 

4.06 

4.12 

2.25 

2.55 

3.21 

3.74 

4.1s 

'3.43 

2.64 

2.85 

4.32 

NOTE-NAMES OF SOME SALTS ARE AOBREVIATFD, NASO4 = NAZSO4 14AC03 = UlA2CO3, MG?103 = tG(N0312 



TABEI. 1. EVAL;A'IOC: OF '4ATR QUL.TY DATA FCR SALINE WELL I-ATERS FPROM .;-rTERt. SAN JOACUIN VALLEY, 1968 

:D-f;IFICATION CA ' NA K CATT:NS HC03 
MiL-!F UA..-TS PEr 

SC4 
LITER--

CL NC3 ANIV-
.------

NA 
PCT 

SAR EC 
WIHOS 

ES 
ME/L 

RNACO 
ME/L 

BORON 
MG/L 

ASAR CA/AN 

I:.S/14E-tHrIH 
CLASS 

S.44 4.77 13.83 .00 .2 4.04 4.13 12.91 6.49 
3 

.01 23.54 57.53 
2 

6.12 
3 

2.2U 
4 
18.60 

4 
.C0 

1 
1.80 14.388 

3 
1.021 

ISS/15E-08e01M 
CLASS 

4.94 4.77 20.44 .00 30.16 3.41 22.90 4.eO 
2 

.01 31.11 67.80 
3 

S.28 
4 

2.84 
4 

25.22 
5 

.00 
1 

2.30 
4 

20.551 .969 

15S/1SE-17401. 
CLASS. 

13.07 14.15 12.03 .00 39.32 3.11 31.02 6.49 
3 

.02 40.64 30.76 
1 

3.28 
2 

3.23 26.24 
5 s 

.0 
1 

.81 
2 

8.477 o967 

1SS/15E-20NnS 
CLASS 

E.69 7.07 7.57 .00 21.33 3.38 15.72 2.48 
1 

-10 21.68 35.49 
1 

2.8-9 
1 

1.89 14.64 
3 3 

.00 
1 

.84 
2 

6.946 .984 

15S/lSE-21B6IM 
CLASS 

11.53 13.82 14.09 .00 3-S.44 2.95 29.98 5.02 
2 

.03 37.98 35.73 
1 

3.96 
2 

3.14 27.91 
5 5 

.00 
1 

1.40 10.021 
3 

1.038 

155SE-25NPZM 12.72 13.74 17.84 
CLASS 

.00 44.30 3.34 34.14 5,E4 
2 

.02 43.15 40.26 
2 

4.90 
2 

3.50 31.57 
5 5 

.00 
1 

.94 12.686 
2 

1.027 

.&5S/ 
CLASS 

E-22001H 11.43 14.23 11.75 .00- 37.40 2.85 28.73 4.94 
2 

.02 36.54 31.40 
1 

3.28 
2 

2.98 25.98 
4 5 

.00 
1 

1.70 
3 

8.294 1.02# 

15S/15E-34PO1 
CLASS 

5.99 8.80 5.31 .00 20.10 2.GG 15.91 1.92 
1 

.06 20.54 26.41 
1 

1.95 
1 

1.74 14.11 
3 3 

.00 
1 

.81 
2 

4.570 .978 La) 

1ES/14E-I0OIM 
CLASS 

4.94 2.°0 9.57 .UO 1,7.31 1.80 14.39 ll 
1 

.00 17.37 55.30 
2 

4.87 
2 

1.63 12.37 
3 3 

.00 
1 

2.30 
4 

9.293 .996 

1GS/14E-15QO1N 
CLASS 

i.39 2.55 9.57 .00 18.51 2.16 15.09 .90 
1 

.00 18.16 51.71 
2 

4.53 
2 

1.67 12.12 
3 3 

.00 
1 

1.60 
3 

9.253 1.019 

1GS/14E-22KD01 
CLASS 

5.39 2.71 10.35 .1O 1.46 2.39 14.57 2.03 
1 

.01 19.01 56.09 
2 

5.14 
2 

1.76 13.07 
3 3 

.00 
1 

1.4G0 
3 

10.520 .971 

I1S/15E-O2NOZH 12.43 19.91 
CLASS 

5.48 .00 37.81 2.49 29.98 4.18 
2 

.16 3S.80 14.50 
1 

1.36 
1 

2.88 25.39 
4 s 

.O 
1 

1.40 
3 

.3.503 1.027 

NOTE-ZERO VALUES FOR K AND/OR N03 INDICATE THAT DATA ARE NOT AVAILABLE OR THAT THE VALUES ARE LESS THAN 0.005 NE/L. 



TAI.LE MA1. NATURAL SALTS IN SALINE WELL WATERS FROM WESTERN SAN JOADUIN VALLEY. 19G8 

IDENTIFICATION TOS 
MG/L 

CAC03 HGCO3 CASO4 
-MILLIE 

K2S04 NASO4 NAC03 14GCL2 NACL 
UIVALENTS 

KCL f.GSO4 
PER LITER 

PGN03 .KNO3 CACL2 NAN03 CATION ANIONS SALTS 

i5Sf14E-3HOIK 
RESIDUAL MONS# 

1FO0. 
CA= 

4.13 
.00 

.DO 
MG= 

1.-!1 
.00 

.00 
NA= 

11.60 
.50 

.00 
K= 

4.77 
.0JO 

1.72 
HO03= 

.00 

.00 
.00 

S04= 
.D0 
.00 

.00 
CL= 

.00 

.CC 
.01 

N03= 
24.04 

.00 
23.54 23.S4 

15S/15E-08801M 
RESIDUAL IONS. 

2117. 
CA= 

3.41 
.00 

.UO 
HG= 

1.53 
.00 

.00 
NA= 

20.44 
.00 

.00 
K= 

4.77 
.00 

.00 
HCC3= 

.00 
.00 

.00 
S04= 

.00 

.93 
.00 
CL= 

.00 

.02 
.00 

N03= 
30.1G 

.01 
31.11 3C.16 

155/15-17401M 
RESIDUAL ICNS. 

2635. 
CA= 

3.11 
.00 

.00 
MG= 

3.96 
.00 

.00 
NA= 

12.09 
.00 

-00 
K= 

6.49 
.O 

.00 
HCO3= 

.00 

.00 
7.66 
S04= 

-00 
1.31 

.[00 
CL= 

.00 

.0C 
.00 

N03= 
39.32 

.02 
40.64 39.32 

ISS/15E-20NOSM 1461. 
RESIDUAL IONS. CA= 

3.39 
.00 

*0o 
HG= 

3.31 
.00 

.00 
NA= 

7.57 
.00 

.00 
K= 

2.43 .00 
.00 HCC3= 

.00 

.00 
4.59 
S04= 

.00 

.25 
.00 
CL= 

.00 

.00 
.00 

N03= 
21.33 

.10 
21.68 21.33 

15S/15E-21601M 2535. 
RESIDUAL IONS. CA= 

155/15E-25N0ZM 2889. 
RESIDUAL IONS9 CA= 

2.95 
.00 

3.34 
.00 

.00 
HG= 

.00 
MG= 

8.58 
1.46 

9.38 
1.15 

.00 14.09 
NA= .00 

.00 17.84 
NA= .00 

.00 
K= 

.00 
K= 

5.02 .00 
.00 HC03= 

5.E4 .00 
.00 HC03= 

.00 

.00 

.00 
.00 

7.31 
SC4-

6.93 
S04= 

.03 

.00 

.02 

.00 

.00 
CL= 

.00 
CL= 

.00 

.00 

.C0 
.00 

.00 
N03= 

.C 
NC3= 

39.44 
.00 

44.30 
.00 

37.98 
" 

43.15 

37.98 

43.15 
.1=. 

15S/15E-22001M 
RESIDUAL IONS. 

2414. 
CA= 

2.85 
.00 

.00 
MG= 

8.53 
*87 

.00 11.75 
NA= .00 

*00 
K= 

4.94 
.00 

.00 
HC03= 

.00 

.00 
8.41 
S04= 

.02 

.00 
.00 
CL= 

.00 

.00 
.00 

N03= 
37.40 

,00 
36.54 39.54 

15S/15E-34POIM 1359. 
RESIDUAL IONS. CA= 

2.66 
.00 

.00 
HG= 

3.33 
-. 00 

-00 
NA= 

5.31 
.00 

.00 
K= 

1.02 
.00 

.00 
HC03= 

.00 

.00 
6.88 
S04= 

-00 
.38 

.00 
CL= 

.00 

.00 
.00 

N03= 
20.10 

.06 
20.54 20.10 

16S/14E-10001M 1208. 
RESIDUAL IONS. CA= 

1.80 
.00 

.00 
mG= 

3.14 
-. 0 

.00 
NA= 

9.57 
.00 

.00 
K= 

1.18 
.00 

-00 
HC03= 

.00 

.00 
1.61 
S04= 

.00 

.07 
.00 
CL= 

.00 

.C0 
.00 

N03= 
17.31 

.00 
17.37 17.31 

1Es/14E-15C1M 
RESIDUAL IONS. 

12P0. 
CA: 

2.16 
.00 

.00 
MG= 

4.22 
.34 

.00 
NA= 

9.57 
.00 

.00 
K= 

.00 

.00 
.00 

HCC3= 
.00 
.00 

1.30 
SC4= 

.00 

.00 
-00 
CL= 

.CC 

.00 
.00 

N03= 
18.51 

.00 
18.16 18.16. 

lCS/14E-2KO1M 
RESIDUAL IONS. 

1310. 
CA= 

2.39 
.00 

.C0 
MG= 

3.00 
.OU 

.00 
NA= 

10.35 
.00 

.00 
K= 

2.03 
.L0 

.00 
14O3= 

.00 
.00 

.68 
SC= 

-00 
.54 

.00 
rL= 

.00 

.00 
.00 

N03= 
18.46 

".01 
19.01 18.46 

155/15E-O2NOZM 
RESIDUAL IONS. 

2Z79. 
CA= 

2.49 
.OU 

.00 
KC: 

9.93 
1.01 

.00 
NA= 

5.48 
.00 

.00 
K= 

4.18 
.00 

.00 
HCC3= 

.00 

.00 

14.57 
S04= 

.16 

.00 

.00 
CL= 

.00 

.00 
.00 

N03= 
37.81 

.00 
3G.80 36.80 

' 4OTE-NAME r OF SOMr SALTS ARL AC3RLVIATED. NAS04 = NA2504. NACO3 = tA2CO3v MM,.03 HOtN03)2 



TABIL 12. EVALUATION OF WATER OUJLITY DATA FOR HIGH SODIUM WELL WATERS FRCH WEST SAN ,JOALJ-7N VALLEY, 196? 

IDENTIFICATION CA IG NA 
M 

K CATTONS HC03 
EUTVALENTS PER 

S04 
LITER----

CL N03 ANICNS 
------

NA 
PCT 

SAR EC 
Wt1HOS 

ES 
MEIL 

R.IACO BORON 
EI/L HG/L 

ASAR CA/AN 

15SI15E-12G01.4 
CLASS 

15,/16E-1NU1M 
CLASS 

1SS/18E-05E03N 
CLASS 

15S/G1E-OSLODM 

CLASS 

15S/1GE-07CO1H 

CLASS 
15S/16E-07002" 

CLASS 

15S/1SE-1FOlM 

CLASS 

1SS/16E-zGozx 

CLASS 

LSS16E-23zlM 
CLASS 

1SSI1E-19LO1N 

CLASS 

15S/18E-30B03H 
CLASS 

16S/14E-031H01 
CLASS 

1.00 

.75 

.80 

.55 

.70 

.50 

.60 

1.50 

.50 

1.20 

.25 

.60 

.25 14.92 

.16 10.87 

.82 13.14 

.08 14.70 

.00 15.23 

.00 11.83 

16 8.74 

.49 6.09 

.08 4.78 

.16 6.44 

.00 3.31 

-16 15.44 

.00 16.17 3.80 6.08 6.77 .01 

3 

.00 11.79 3.61 .06 8.46 .02 
3 

.03 14.79 5.90 4.68 4.63 .01 
2 

.00 15.33 4.98 -35 10.30 .02 
4 

.04 15.96 2.88 4-89 7.90 .03 

3 
.00 12.33 2.39 6-29 3.81 -00 

.07 9.58 3.93 .60 5.19 .04 

2 
.00 8.08 3.93 1.23 2.68 .02 

1 
.00 

3 7 -3.05 1.06 1.07 Dl 
1 

.00 780 3.72 *69 3.05 .00 

2 

.00 4.16 2-23 .37 1.30 .00 
1 

.O0 16.21 3.28 10.41 2.82 .02 
1 

16.66 92.30 18.91 

6 6 

12.15 92.25 16.10 
6 6 

1S.22 88.83 14.59 
s 5 

15.65 95.88 26.17 
6 6 

15.71 95.38 25.76 

6 6 
1Z49 95.95 23.69 

6 6 
9.77 91.26 14.15 

6 S 

7.87 75.37 6.10 

4 3 
55.19 89.17 8.88 

5 3 

7u45 82.54 7.80 

5 3 

3.90 94.01 11.08 
6 4 

16.53 95.29 25.00 
6 6 

1-68 14.92 2.56 1.40 27.393 
3 3 4 

1.28 10.87 2.69 1.50 21.324 
3 3 4 3 

1.47 13.17 4.28 .67 25.742 
3 3 6 2 

1.63 14.70 4.35 1.80 33o417 
3 3 6 3 

1-66 15.26 2.19 1.40 27.803 

3 3 4 3 
1.32 11.83 1.89 1.4(? 20.839 

3 3 3 3 
1.01 8.82 3.17 1.3.0 18.483 

3 3 5 3 

.79 6.09 1.94 .51 10.60 

2 2 3 2 
.53 4.79 2.47 .51 96988 

z 2 4 2 

.78 6.44 2.36 ,44 12.102 

2 2 4 1

-43 3.91 1.98 .44 7.0951 1 3 1 

1.66 15.44 2.51 lq 29.277 
3 3 4 3 

.970 

.970 

.971 

.9so 

1.016 

.987 

.981 

1.027 

1.034" 

1.046 

1.067 

.981-

U' 

NGTE-ZERO VALUES FOR K AND/OR N03 INDICATE THAT DATA ARE NOT AVAILABLE OR THAT THE VALUES ARE LESS THAN 0.005 -E/L. 



TA3LE 12A. NATURAL SALTS IN HIGH SODIUM W'ELL. WATERS FROM VEST SAN JOAGUIN V..LEY, 1968 

IDENTIFICATION TDS CAC03 MGCO.3 CASO4 K2S04 
NCG/L ......--

NAS04 NACC3 PIGCL2 NACL 
ILLIEOUIVALENTS 

MCL MCS04 MGN03 KNO3 
PER LITER-........ 

CACL2 NAN03 CATION ANIONS -SALTS 

1SS/1SE-12GOM 
RESICUAL IONS* 

1143. 
CA: 

1.00 
.00 

.25 
MG: 

.00 

.00 
.00 
P;A= 

6.09 
.00 

2.56 
K= 

.00 6.28 

.00 HCC3-
.00 
.00 

.00 
514= 

.00 

.00 
.00 
CL= 

.00 

.43 
.00 

N03= 
16.17 

.01 
16.G 1G.17 

15S/16E-C1MOlM 
RESIDUAL IONS. 

803. 
CA= 

.75 

.00 
.16 
MG= 

.00 

.00 
.00 
NA= 

.06 

.00 
2.69 
K= 

.00 8.12 

.00 HC03= 
.00 
.00 

.00 
S04= 

-00 
.00 

.00 
CL 

.00 

.314 
.00 

N03= 
11.79 

.02. 
12.15 11.79 

15S/16E-O5E03i4 1091. 
RESIDUAL IONSv CA= 

.80 

.00 
.82 
MG= 

.00 

.00 
.03 
NA= 

4.G ;q,28 
*o0, K= 

.00 

.00 
4.20 
HCO3= 

.00 

.00 
.00 

S04= 
.00 
-.00 

.00 
CL= 

.00 

.42 
.00 

N03--
14.79 

.01" 
15.22 14.79 

15S/1SE-OSLOlM 
RESIDUAL IONS. 

1049. 
CA= 

.55 

.00 
.08 
11= 

.00 

.00 
.00 
NA= 

.35 
D.O 

4.3S 
K= 

.00 10.00 

.00 HC03= 
.00 
.00 

.00 
S04= 

.00 

.00 
.00 
CL= 

ab 
.30 

.00 
N03= 

15.33 
.02

15.65 15.33 

1SS/I1E-07C01M 1070. 
RESIDUAL IONS. CA= 

155/1SE-07202M 877. 
RESIDUAL IONS, CA= 

.70 

.00 

.50 

.00 

.00 
MG= 

.00 
MG= 

.00 

.00 

.00 

.00 

.04, 
,NA 

.00 
NA: 

4.8S 
.26 

6.29 
600 

2.19 
K= 

1.89 
K= 

.00 

.00 

.00 

.00 

7.90 
HCO3= 

3.65 
HC 03= 

.00 
.00 

.00 

.00 

.00 
S04: 

.00 
S04= 

.00 

.00 

.00. 

.00 

.00 

CL= 

.00 
CL= 

CC 

.00 

.00 

.16 

.03 

N03= 

.00 
N03= 

15.96 

.00 

12.33 
.Co 

15.71 

' 

12.49 

15.71 

12.33 
a 

1SS/16E-11FO1I 
RESIDUAL IONS, 

ES. 
CA= 

.60 

.00 
.26 
AG= 

.00 

.00 
.07 
NA= 

.53 

.00 
3.17 
K= 

-. 00 
.00 

5.04 
HC03= 

.00 

.00 

.00 

So= 

.00 

.00 

.00 
CL= 

.00 

.15 

.00 

N03= 

9.58 

.04 

9.77 3.58 

15S/1E-13002M 
RESICUAL IONS. 

583. 
CA: 

1.50 
.00 

.49 
MG= 

.00 

.00 
.00 
NA= 

1.23 
.21 

1.94 
K= 

.00 

.00 
2.68 

HCC3: 
.00 
.00 

.00 
S04: 

.00 

.00 
.00 
CL: 

.00 

.0C 
.02 

N03: 
8.08 
.CC 

7.87 7.87 

ISS/16E-23JOM 
RESIDUAL IONS& 

409. 
CA= 

.50 

.00 
.08 
MG= 

.00 

.00 
.00 
NA= 

1.06 
.17 

2-47 
K= 

.00 1.07 

.00 HC 03= 
.00 
.0R0 

.00 
SC4= 

.00 

.00 
so 
CL--

.00 

.D0 
.01 

N03= 
S.37 
00 

5.1s 5'.19 

1SS/1GE-i9LOM 
RESIDUAL IONSP 

554. 
CA= 

1.20 
.00 

.16 
MGe= 

.00 

.0 
.00 
NA= 

-G9 
.35 

2.36 
K= 

.00 3.05 

.00 HC 03= 
.00 
.00 

.00 
S04= 

.00 

.00 
.00 
CL= 

.00 
..00 

.00 
N03= 

7.80 
-. 00 

7445 7.45 

15S/1GE-3C3O3M 
RESIDUAL IONS. 

307. 
CA= 

.25 

.00 
.00 
MG-" 

.00 

.00 
.00 
NA= 

.37 

.Zs 
1.98 
K= 

.00 

.00 
1.30 

HC 03: 
.QD 
.00 

.00 
S04: 

.00 

.00 
.00 
CL= 

-0 
C C 

.00 
N403: 

4.16 
'*,00 

3.90 3.90 

ISS/14E-03HO1 
RESIDUAL IONS. 

1182. 
CA-

.60 

.00 
.16 
MG= 

.00 

.00 
-00 10.41 
NA= .00 

2.51 
K= 

.00 

.00 
2.52 
HCO3= 

.00 

.o 
.00 

504= 
.00 
.00 

.00 
CL= 

.cc 

.30 
..0 

N03= 
16.2 

0z 
16*.53_ 16.21-

NOTE-NAMES OF SOMFSALTS ARE A88BREVIATED. NASO4 - KA2S04, NAC03 : NA2CO3, M0403 : MO(N03)2 



----------------------------------- --- -------------------- 

TABLE 13. EVALUATION OF WATER QUALITY DATA FOR IRRISATION WATERS IN SELECTED AREAS OF CALIFCRNIA. DONEENt 1958. 

IDENTTFICATION CA 
----

KG 
I 

NA K CATIONS 
LOU VLETS 

HC03 
PER 

S04 
LIE 

CL NC3 ANICNS 
-- --

NA 
PCT 

--------------------------
SAR EC- ES 

M,HOS ME/L 
RNACO 

HElL 
BORON 
KG/i

"ASARl CA/AN 

IZRN 
CLASS 

CO NO al .31 .09 4.19 .U0 q.59 1.83 .13 2.74 
1 

.00 4.70 91.29 
6 

9.37 
4 

.48 
1 

1.19 
2 

1.43 
3 

.00", 
0 

7.052 .977 

KERN CO 
CLAS S 

NO 03 .21 .05 2.42 .00 2.68 1.20 .67 .68 
1 

-00 2.55*- 90.30 
6 

6.71 
3 

-27 
1 

2.42 
1 

.94 
2 

.00 
0 

2.793 1.051 

VENTURA NO 04 3.50 1.40 6.40 .00 11.30 4.20 5.50 1.80 -00 11.50 56.64 4.09 1.04 7.10 .00 .00 .8.689 .983 
CLAS 1 2 2 3 2 1 0-

VENTURA 
CLASS --

NO 06 11.80 8.60 9.90 .00 30.30 6.10 27.30 3.10 
2 

-00 36.50 32.67 
1. 

3.10 
2 

2.88 18.50 
4 4 

.00 
1 

.00 
0 

8.646 .80 

LAKE CO 
-CLASS.4 

07 .60 5.40 .,30 .00 6.30 5.90 -10 -40 
1 

.00 6.40 4.76 
4*761 

-17 
1 

.50 
'0" 

.40 
1 

.00
1 

.00
0 

.,18 .984
.98 

LAKE CO 
CLASS 

09 2.30 15.80 2.10 .00 20.20 18.30 .10 .80 
1 

.00 19.20 10.40 
1 

.70 
1 

1.50 
3G 

2.10 
1 

.20 
1 

.00 
C 

2.281 1.052 

YOLO CO 
CLASS 

10 2.20 3.70 .70 .00 5.60 4.70 .40 .60 
1 

'.00 5.70 12.50 
1 

.45 
1 

.54 
2 

.90 
1 

.00 
1 

.00 
0 

1.000 .982 

YOLO CO 
CLASS 

12 .60 1.10 3.60 .00 5-30 4.20 .70 .70 
1 

.00 5.60 67.92 
3 

3.90 
2 

-52 
2 

3.60 
1 

2.50 
4 

.00 
0 

6.761 .946 

S eARBARA 
CLASS-

13 11.10 7.00 5-30 o0 23.40 Z.70 19.90 .50 
1 

.00 23.10 22.65 
1 

1.76 
1 

1-87 12.30 
3 3 

.00 
1 

.00 
0 

4.259. 1.013 

S-BARBARA 
CLASS 

15 8.90 6.30 4.00 .00 19.20 8.50 7.50 3.20 
2 

.00 19.20 20.83 
1 

1-45 
1 

1-61 10.30 
3 3 

.00 
•1 

.00 
0 

qolss 1.000 

W FRESNO 
CLASS 

16 2.80 2.20 o D.6.00 9.60 1.90 7.00 .80 
1 

.00 9-70 47.92 
2 

2-91 
1 

1.10 
3 

6.80 
2 

.00 
1 

.00 
0 

5.252 .990 

M1FRESNO 
CLASS . 

18 2.30 .80 27.40 .00 30.50 2.70 10.30 17.60 
5 

.00 30.60 89.84 22.01 
5 6 

3.30 27.80 
5 5 

.00 
1 

.00 35.570 
0 . 

*'.97 

NOTE-ZEROVALUES FOR K AND/OR N03 INDICATE THAT DATA ARE NOT AVAILABLE OR THAT THE VALUES ARE LESS THAN 0.005 1.E/L. 



TAWYL MA. . NATURAL SALTS IN IRRICATION WATERS IN SELECTED AREAS OF CALIFORNIA. DONEEN. 1958. 
IDENTIFICATION TDS 

VG/L 
CAC03 MGCO3 CASO4 K2S04 NASO-

-
NAC03 IMGCL2 . ACL. 
HILLIE'GUVAL LNTS 

KCL OS04 MGNC3 
PER LITER 

KNO3 CACL2 NANO3 CATICN ANIONS SALTS 

KERN CO 
RES:.DUAL 

NO 01 
IONS. 

331. 
CA= 

.31 
.0o 

.09 
MG= 

.00 
.00 • 

.00 
A= 

.13 

.00 
1.43 

K= 
.00 
.00 

2.63 
HCC3-

.00 

.00 
.00 

SC= 
.00 
.00 

.00 
CL= 

.00 

.11 
.00 

N03= 
4.59 

.00 
4.70 4.59 

IRN CO 
RESIDUAL 

NO 03 
IONS* 

202. 
CA= 

.21 
.. 00 

.05 
MG= 

.00 

.00 
.00 
NA= 

.67 
-13 

.94 
K= 

.00 

.00 
.68 

HCC3= 
.00 
.00 

.00 
SO=-

.00 
-00 

.00 
CL= 

.Cc 

.CC 
.00 

N03= 
2.68 

.00 
2.55 2.55 

VENTUR"! NO 04 
RESIDUAL IONS. 

831. 
CA= 

3.50 
.00 

.70 
MG= 

.00 

.00 
.00 
NA= 

5.50 
.00 

-00 
K= 

.70 

.00 
.90 

HC03= 
.00 
.00 

.00 
So4= 

.00 
-CO 

.OU 
CL= 

.00 
.20 

.00 
N03-

11.30 
.00 

11.50 11.30 

VENTURA 
RESIDUAL 

NO 06 2374. 
IONSv CA= 

6.10 
.GO 

.00 
MG= 

5.70 
-. 00 

-00 
kA= 

9.90 
.00 

.00 
K= 

3.10 
.00 

.00 
HC03-

.00 

.00 
5.50 
SO4= 

.00 
6.20 

.00 
CL= 

.C 

.00 
.00 

N03= 
30.30 

.Go 
36.50 30.30 

LAKE CO 
RESIDUAL 

07 
IONS* 

4TE. 
CA= 

.60 

.00 
5.30 
MG9= 

.00 
.00 

.00 
NA= 

.10 
-00 

.00 
K= 

.10 

.00 
.20 

HCC3= 
.00 
.00 

.00 
SO4= 

.00-

.00 
.00 
CL= 

.00 
.10 

.10 
N03: 

6.30 
.00 

6.40 6.30 

LAKE CO 
.RESIDUAL 

09 
IO.6Sv 

1448. 
CA= 

2.30 
.00 

15.80 
MG= 

.00 

.00 
.00 
NA= 

.10 
1.00 

-20 
K= 

.00 

.00 
.80 

HC 03= 
.00 
.00 

.00 
SO== 

.00 

.00 
.00 
CL= 

.00 

.00 
.00 

N03= 
20.20 

.00 
19.20 lo.Z00 

YOLO CO 
RESIDUAL 

10 
IONS, 

424. 
CA= 

1.20 
.00 

3.50 
HG: 

.00 

.00 
.00 
NA= 

.40 

.00 
.00 
K= 

.20 

.O 
.30 

HC03= 
.00 
.o 

.00 
SC=-

.A0 

.00 
.00 
CL= 

.CC 

.10 
.00 

N03= 
5-60 

.00 
5.70 5.60 

* YOLO CO 
RESIDUAL 

12 
IONS. 

435. 
CA= 

.60 

.00 
1.10 

HC= 
.00 
.00 

.00 
NA= 

.70 
-. oo 

2.50 
K= 

.00 

.00 
.40 

HCC3= 
.00 
.00 

.00 
SO4= 

.00 

.00 
.UU 
CL= 

.00 

.30 
.CO 

N03= 
5.30 

.00 
5.60 5.30 

S BARBARA 13 
RESIDUAL IONS. 

1580. 
CA= 

2.70 
.00 

.00 
HG= 

8.40 
.30 

-00 
P.A= 

5.30 
-00 

.00 
K: 

.50 

.00 
.00 

MCC3= 
.00 
-00 

G.20 
SO'.= 

.00 
-00 

.00 
CL-

.00 

.00 
.00 

NC= 
23.40" 

.0O 
23.10 23.10 

S BARBARA 15 
RESIDUAL IONS, 

1Z51. 
CA= 

8.50 
.00 

.00 
MG 

.40 
-00 

-00 
NA= 

4.00 
o00 

-00 
K= 

3.20 
.00 

.00 
HC03= 

.00 

.00 
3.10 
SC4= 

.00 

.00 
-00 
CL: 

.03 

.= O 
.00 

N03= 
19-20 

-00 
19.21 19.ZO 

W FRESNO 16 
RESIDUAL IONS* 

681. 
CA: 

1.'30 
.110 

.00 
1G= 

-00 
-. 00 

.00 
NA= 

4.60 
.00 

.00 
K= 

.80 

.00 
.UO 

HC C3= 
.00 
.00 

1.40 
SC= 

.00 
-10 

.00 
CL= 

.30 
.00 

.00 
N03= 

9.60 
.00 

9.70 9.60 

W FRESNO 18 1981. 
RESIDUAL IONS. CA= 

2.30 
.0o 

.40 
MG-

.00 
-Go 

-00 
NA= 

10.30 
.oo 

.00 
K= 

.40 
-00 

17.10 
H203= 

.00 
-00 

.O 
SC4=. 

.00 

.00 
.00 
CL= 

.00 
-10. 

.00 
N03= 

30.50 
.00 

30.60 30.5C 

NOTE-NAMES OF SOME SALTS ARE ABBREVIATED, NASO4 = NA2SO'.. NACC3 = XA2C03. MGNO3 = P,( N03)2 



TALE 14. EVALUATION OF WATER QUALITY DATA FCR ORAINAGE WATERS 1N LOWER CHANCAY VALLEY. LAUBAYEGUE. PERUt 1926. 

IOENT=FZCATION CA mI NA K CATICNS HCO3 SC4 CL -403 ANICNS NA SAR EC ES RNACO BORON ASAR CA/AN 
--------- MILLIGUIVALENTS PEf LieER-PCT K4PCS ME/L ME/L MG/L 

CENERAL COL 2- 4.32 1.04 13.50 .00 1e.86 8.30 3.26 6.80 .00 18.86 71.58 8.25 1.23 13.50 3.4c4 .0 20.029 1.000CLASS 3 4 3 3 3 5 C 

GENERAL COL 3 .84 3.56 16.50 .CO 20.90 6.40 6.90 7.60 .00 20.90 78.95 11.12 
1.38 16.50 2.00 .C 24.388 1.000

CLASS 
 3 
 4 4 3 4 3 0
 

LAMBAYAQUE 5 4.56 1.96 10.50 .00 
 17.02 10.40 12.2 5.40 .00 17o02 61.69 5.82 1.02 10.50 3.88 00 15.112- 1.0CO
CLASS 
 2 3 
 2 3 3 5 C
 
LAMSAYAQUE 6 5.76 .00 7.80 .00 13.56 9.20 .36 4.00 -00 13.56 57.52 
4.60 .87 7.80 3.44 .00 11.568 1.000
CLASS 
 2 2 2 2 2 S 0
 

CPICLAYO 8 5.00 3.72 35.50 .00 44.22 8.00 18.82 17.40 .00 44.22 80D.28 17.00 2.75 36.22 .CC .00 42.237 1.000CLASS 
 5 5 6 4 6 1 0 

CHICLATO 9 3.20 3.20 23.50 
 .0O 29.90 10.00 6.10 13.80 -00 29.90 78.60 13.14 1.92 23.50 3.60 .00 32.873 1.000CLASS 
 4 4 .5 3 4 5 0 
CHICLAYO 10 3.80 3.20 24.00 .00 31.00 7.60 7.60 15.80 .00 31.00 77.42 12.83 2.45 24.00 .60 .00 31.009 1.000

CLASS 
 5. 4 5 4 5 2 0
 

GALLINAZO 13 6.16 3.24 36.00 .0O 45.40 6.8D 13.60 25.00 
 .00 45.40 79.30 16.61 2.85 38.60 .00 .00 40.539 1.000 .
CLASS 
 6 4. 6 4 6 1 0
 

GALLIKAZO 14 5.38 3.50 25.00 .00 33.88 7.20 -. 92 27.60 .00 33.88 73.79 11.86 3.14 
26.68 .00 .00 29.480 1.000CLASS 6 4 .4 5 5 1 a
 

POMALEA-MON 15 9.80 20.24 21.50 .00 51.54 6.00 24.74 20.80 .00 51.54 41.72 5.55 9.85 41.74 
 .00 .00 15.943 1.000
CLASS 
 6 
 2 2 6 6 1 a
 

POHALEA-MON 16 7.38 4.98 47.00 .OO 59.36 6.80 32.36 20.20 -00 59.36 79.18 18.91 3.35 51.98 
 .00 .00 47.671 1.0(
CLASS 
 6 4 6 5 6. 1 0
 

PCNALEA-KON 18 1.76 12.28 22.50 .00 
 36.54 10.00 17.54 9.00 .00 36.54 61.58 8.49 1.61 26.54 .00 .00 23.911 1.000 
CLASS 
 3 
 3 3 3 5 1 0
 

NOTE-ZERO VALUES FOR K AND/OR N03 INDICATE THAT DATA ARE NOT AVAILABLE OR THAT THE VALUES ARE LESS THAN 0.0S ME/L.
S04 NOT REPORTED. CONPUTED FROM DIFFERENCE IN CATIONS AND AlIONS REPORTED. 



, 41A. NATURAL SALTS IN DRAINAGE WATFRS IN LOWER CHIANCAY VALLEY. LAPSAYEOUE, PERU, 19G6. 

ODENTIFICATION TDS CACO3 MGC03 CASO4 
-G/L-............IEUIVALENTS 

K2S04 NASO4 NAC03 ?.GCLZ NACL KCL MCS04 
PER LITER 

tGI03 KNO3 CACLZ NAN03 CATION ANIONS SALTS 

rNERAL 
RESIDUAL 

COL 
IONS. 

2 1200. 
CA= 

4.32 
.00 

1.04 
MG" 

.00 

.00 
.00 
NA= 

3.26 
.00 

3.44 
K= 

.00 

.00 
6.90 
HC03" 

.00 

.00 
.00 

S04= 
.00 
.00 

.00 
CL= 

.00 

.00 
.CC 

NO3= 
18.86 

.00 
12.86 1S.86 

GENERAL 
RESI'UAL 

COL 
IONS. 

3 1111. 
CA= 

.84 
.00 

3.56 
MG= 

.00 
.00 

.00 
NA= 

6.90 
.00 

.2.00 
K= 

.00 

.00 
7.60 

HCC3= 
.00 
.GO 

.00 
S04= 

.00 
.00 

.00 
CL= 

.00 

.C0 
.00 

N03= 
20.90 

.00 
20.90 20.93 

LAMBAYAOUE 
RESIDUAL IONS. 

5 1135. 
CA= 

4.56 
.00 

1.96 
HG= 

.00 

.00 
.00 
NA= 

1.22 
.00 

3.88 
K= 

.00 

.00 
5.40 

HC03-
.0n 
.00 

.00 
S04-

.00 

.00 
.00 
CL= 

.00 

.0O 
.C 

N03= 
17.02 

.00 
17.02 17.02 

LAMSAYAOUE 
RES:DUjAL IONS. 

6 1010. 
CA= 

5.76 
.00 

.00 
MG= 

.00 
.00 

.00 
NA= 

.36 

.00 
3.44 

K= 
.00 
.00 

4.00 
HCO3= 

.00 

.00 
.00 

SC4= 
.00 
.00 

.00 
CL= 

.C 

.00 
.00 

N03= 
13.56 

.00 
13.56 13.56 

CHICLAYO 
RESIDUAL IONS. 

8 2078. 
CA= 

5.00 
.Co 

3.00 
MG= 

.00 

.00 
.00 
NA= 

18.S2 
.00 

.00 
K= 

.72 

.Ou 
16.68 
HC03-

.00 

.00 
.00 

SC4= 
.00 
.00 

-00 
CL= 

. a 

.00 
.00 

N03= 
4t.Z2 

.00 
44.22 q4.22 

CHICLAYO 
RESIDUAL IONS. 

9 1755. 
CA= 

3.20 
.00 

3.20 
MG= 

-00 
.00 

.00 
NA= 

6.10 
.00 

3.60 
K= 

.0O 
.00 

13.80 
HC 03= 

.00 

.00 
-UO 

SC4= 
.00 
.00 

.00 
CL= 

.00 

.00 
.00 

N03= 
29.90 

.00 
29.90 29.90 

CHICLAYO 10 1703. 
RESIDUAL IONS. CA= 

3.80 
.00 

3-20 
HG= 

.00 

.00 
.00 
NA= 

7.60 
.00 

.60 
K= 

.00 

.00 
15-80 
HC03-

.00 

.00 
.00 

SO4= 
-00 
.00 

-00 
CL= 

.0C 

.C0 
.00 

N03= 
31.C0 

.00 
31.00 31.C0 

CALLINAZO 13 
RrsIDUAL IONS. 

2304. 
CA= 

6.1s 
.00 

.64 
MG= 

.00 
.00 

.00 
NA= 

13.60 
.00 

.00 
K= 

2.0 
.00 

22-40 
HC03= 

.00 

.00 
-00 

S04= 
.00 
.00 

-00 
CL= 

.00 

.00 
.00 

N03= 
4S.4C 

.00 
45.40 45.40 

CALLINAZO 14 
RESIDUAL IONS. 

Ziss. 
CA= 

5.38 
.00 

1.82 
43: 

.00 

.CO 
.00 
NA= 

.00 

.00 
.00 
K= 

1.98 
.00 

25.00 
3c403: 

.00 

.00 
.00 

SC4: 
.00 
.92 

-00 
CL: 

.00 
.92 

.CO 
X03: 

33.88 
.CO 

33.88 33.88 

PCMALEA-MON 15 2052. 
RESIDUALIONS. CA= 

E.00 
.00 

GO 
HG= 

3.00 
.00 

.00 
NA= 

20.94 
.00 

.00 
K= 

20.24 .56 
.00 HC 03-

.00 

.00 
.00 

S04= 
-CO 
-00 

.00 
CL= 

.Co 

.00 
.00 

N03= 
51.54 

.00 
51.54 51.54 

PCMALEA-MON 16 2432. 
RESIDUAL IONS. CA= 

6.80 
.00 

.00 
l.G= 

.5s 
.00 

.00 
NA= 

31.78 
.00 

.00 
K= 

4.98 
.UO 

15.22 
HC 03= 

.00 

.00 
.00 

SC4= 
.00 
.00 

-00 
CL= 

.C0 

.GO 
.00 

N03= 
59-3 

.. CO 
59.36 59.36 

PCHALEA-MON 18 
RESIDUAL IONS. 

1643. 
CA= 

1.76 
.00 

8.24 
4s= 

.00 
.00 

.00 
N A= 

17.54 
.00 

.00 
K= 

4 .04 
.Co 

4.6 
HC C3= 

.OC 
.00 

.00 
S04= 

.C0 
.00 

.00 
CL= 

.00 
.00 

.00 
N03 

3S.54 
.CO 

36.54 36.54 

NOTE-NAMES CF SCME SALTS ARE AGEREVIATEDo NASCQ = :NA2S04. NAC03 = NA2C03v MGNC3 -- MGtN3)2 



TABLE 15. EVALUATION OF WATER OUALITY DATA FCR SURFACE WATERS IN P1sC'O VALLEY, P-"RUv 1969-70. 

IDENTIFICATION 	 CA MG NA K CATIONS HC03 S04 CL NC3 ANIONS NA SAR EC ES RNACO BORON ASAR CA/AN 
------ . ILLIEOUIVALENTS PEP LITER ------------ PCT KXHOS NE/L ME/L MG/L 

Rio PIsco P Hm 1.50 .30 1.15 .05 3.00 1.60 .30 1.10 .00 3.00 38.33 1.21 .32 1.40 .Go .10 1.668 1.000 
CLASS 1 1 1 1 1 1 1
 

LAG AGNOCOCHA 1.04 .21 .3G .03 
 1.64 .30 1.10 .20 .00 1-60 21.95 .46 -1 .60" .00 .01 .237 1.025 
CLASS 1 	 1 1 1 1 1 1
 

LAC S FRANCISC 1.08 .27 .94 .10 2.39 1.20 .10 1.00 .00 2.30 3?.33 1.14 .25 1.19 .00 .01 1.304 1.0Z9 
CLASS 1 1 1 2" 1 1 1
 

RIO SANTUARIO 1.08 .36 .88 .05 2.37 1.20 .30 .80 
 .00 2.30 37.13 	 1.04 .27 1.17 .00 .04 1.2112 1.030 
CLASS I 1 1 1 1 1 1 

E H LETRAYOC 2.40 .80 2.10 .10 S.40 2.40 .60 2.40 .00 5.40 38.89 1.66 .63 2.80 .00 .00 2.927 1.000 
CLASS 1 	 1 1 2 1 1 0 

TOMA BERNALES 2.65 .90 2.10 .10 5.75 2.90 .50 2.40 .00 5.70 36.52 1.58 .67 2.95 .00 .00 2.948 1.009 
CLASS 1 1 1 2 1" 1 0
 

C TORO LAT 4 2.50 
 .90 2.15 .11 5.66 2.60 .60 2.4D .00 5.60 37.99 1.65 .69 3.06 .00 .ED 3.002 1.011 
CLASS 1 1 1 2 1 1 0
 

C HUARANGAL 7.00 .12 24.80 .20 32.12 2.30 7.00 21.80 .50 
 32.10 77.21 13.14 3.77 25.12 .00 .00 26.115 1.001 
CLASS 6 	 4 5 5 5 1 0 

TOMA CASALLA 11.00 3.00 26.50 .2E 40.75 3.50 12.70 24.00 .50 4O.7O 65.03 10.02 4.04 29.75 .00 .00 23.475 1.001" 
CLASS 6 	 3 4 6 5 1 0 

TOMA FIGUEROA lt.00 4.50 36.50 .40 59.40 T.50 16.90 38.50 .*50 59.40 61.45 10.88 5.83 41.40 .00 .00 27.1l1 1.000 
CLASS 
 6 3 4 6 6 1 0:
 

TOMA CAUCATO 19.00 4.50 39.50 .55 63.55 3.50 19.00 40.50 .50 63.50 62.16 
11.52 5.30 44.55 .00 .C 28.844 1.00.I 
CLASS 
 6 3 4 6 6 1 0
 

C CAUCATO (TH) 20.00 5.00 39.00 .40 64.40 4.00 17.90 42.00 .50 64.40 
60.56 11.03 6.38 	44.40 .C0 .00 23.521 1.00-
CLASS 
 6 	 3 4 6 6 1 0 

NOTE-ZERO VALUES FOR K AND/OR N03 INDICATE THAT DATA ARE NOT AVAILABLE OR THAT' THE "VALUES ARE LESS THAN 0.005 ME/L. 



NATURAL SALTS IN SURFACE WATERS IN PISCC VALLEY, PERU. 1969-70.
 

KNO3 CACL2 NAN03 CATION ANIONS SALTS
 

LSA.
ZJwm 


IDENTIFICATION TOS CACO3 MCCO3 CAS04 K2SC4 PIASO4 NACO3 ?GCL2 4 ACL KCL MCSO4 MV-OZ 

MG/L PER LITER-ILEUIVALENTS 

RPO PISCO P HM 225. 1.50 .10 .O0 .05 .25 .00 .20 .g0 .00 .00 .00 .00 .00 .00 3.00 3.00 3.00 

RESIDUAL IONS. CA= .00 MG= .00 NA= .00 Kc= .00 HCC3= .00 SC4= .00 CL= .2C NOZ= .00 

LAG AGNOCOCHA 123. .'to .00 .74 .03 .33 .00 .20 .00 .00 .U0 .00 .00 .DO .C0 1.64 1.60 1.60 

RESIDUAL IONS. CA= .00 MG= .01 NA= .03 K= .00 HC03- .D SO4- .00 CL- .00 N03= .00 

LAG S FRANCISC 176. 1.03 .12 .00 .10 .00 .00 .15 .85 .00 .00 .00 *Uu .00 .00 2.39 2.30 2.30 

RESIDUAL IONS. CA= .00 MG- .00 NA= .09 K= .00 HCC3= .00 SO4= .00 CL- .00 N03= .00 

RIO SANTUARIO 176. 1.08 ,12 .00 .05 .25 .00 .24 .56 .00 .00 .Od .00 .00 .00 2.37 2.30 2.30 

RESIDUAL IONS, CA= .00 4G= .00 NA= .07 K= .00 HCC3= .00 S04= .00 CL= .00 N03= .00 

E H LETRAYOC 332. 2.CO .00 .00 .10 .50 .Do .8O 1 .60 .0D .UO .00 .00 .00 .OC 5.40 5.40 5.50 
K= .00 HCC3- -.20 S04= -00 CL= .CC N03= VeRESIDUAL IONS, CA= -. 20 MG= .00 NA= .00 

TOMA SERNALES 408. 2.65 .15 .00 .10 .40 .0O .75 1.65 .00 .00 .00 .00 .00 .CC 5.75 5.70 5.70 

RESIDUAL IONS* CA= .00 MG= .00 NA= .05 K= .00 HC03= .00 S04= .00 CL= .00 N03= .00 

C TORO LAT 4 399. 2.50 .10 .00 .11 .49 .00 -80 1.60 .00 .0o .00 .0o .00 .00 S.GG 5.60 5SC. 
RESIDUAL TONS. CA= .00 MG= .00 MIA= .06 K= .00 HCC3- .00 SO4= .00 CL= .00 N03= .00 

C HUARANCAL 2043. 2.90 .00 4.20 .20 2.G0 .UO .12 21.C3 .CC .00 .00 .cu .00 .50 32.12 32.10 2.10 

RESIDUAL IONS. CA= .00 MG= .00 NA= .07 K= .C0 RCC3- .00 Sn4= .00 CL= .00 N03= .00 

TOMA CASALLA 2593. 3.50 .00 7.50 -25 4.95 -CU 3.00 21-G0 .00 .0O .00 -CO0 .00 .50 40.7S 40.70 40.70 
RESIDUAL IONS, CA= .00 MG= .00 NA= .05 K= .00 HO 3= .0 S(14= .00 CL- .00 NC3= .00 

TOKA FIGLEROA 3703. 3.50 .00 14.50 .40 2.00 .C0 4.50 Z4.00 .00 .O .00 .0 .00 .50 59.40 59.40 59.40 

RESIDUAL IONS. CA= .00 MG- .00 NA: .00 K= .00 HCrZ,= .00 S04= .00 CL= .00 N03= .C0 

TOMA CAUCATO 3970. 3.50 .00 15.50 .55 2.S5 .00 4.50 Z .00 .00 .00 .00 .00 .00 .50 63.55 63.50 63.50 

RESIDUAL ICNS, CA= .00 MG= .00 NA= .C5 K= .D HCC3= .00 S04= .00 L= .0C NO3= .00 

C CAUCATO (TM) 40D9. 4.00 .00 1G.O0 .40 1.50 .00 5.00 37.00 .00 .00 .00 .00 .00 .50 64.40 G4.40 64.40 

RESIDUAL TONS CA= .00 M= .0U NA= .0O K= .00 HCCZ= .00 SO4= .00 CL= .CO NO= .Ct 

NOTE-NAMES OF SOME SALTS V1E ACPRCVIATF'Do NASO4 = IvAZSO4 NAC03 = NA2C03* MCN03 : KC(N03)2 



TA= 16. EVALUATION OF WATER QUALITY DATA FOR TRRICATIN WATERS AT SELECTED STATTONS IN.TUNISIA, 1962-69. 

OENTIFICATION CA ms NA K CATTONS HCO3 S04 CL NC3 ANIONS NA SAR EC ES RNACC SORoN ASAR CA/AN
- ------- MILLEQUIVAL DTS PER LITER---.......-PCT 
 K440S mE/L ME/L HG/L 

KSAR GHERPSS w 18.00 15.5c z2.O .G0 67.10 3.20 37.90 2O.S0 .00 62.00 45.96 7.09 4.90 45.10 .00 .00 18.560 1.018CLASS 6 2 3 6 6 1 C 

TOZEUR WELL '9.00 6.70 17.50 .60 33.90 2.40 13.00 17.C0 .00 33.00 51.92CLASS 6.28 3.10 24.90 .00 .00 14.131 1.027 
5 2 3 5 5 1 0 

MESSAOUOIA W 11.20 
3.10 16.30 .50 31.10 
3.80 14.40 12.40 -00

C4 30.60 52.41 6.10 2.80 19.90 .00 .00 14.802 1.016 

2 3 4 4 1 0 
NAKTA WELL 13.50 7.50 37.80 .50 59.30 3.00 20.80 36.70 .0O 60.50 63.74 11.67CLASS S-50 45.80 .00 .00 27.970 .980

6 3 4 6 6 1 0
 
ZARZIS WELL 14.80 6.20 81.30 
 .80 103.10 2.10 32-60 70.20 
 .00 104.90 78.86 25.09 
9.20 88.30 .00 .CO 54.226 -983CLASS 6 4 
 6 6 6 1 0
 
CHERFECH W65-6 
7.00 2.60 11.30 .10 21.00 3.00 5.90 11.50 .00 20.4O 53.81 5.16
CLASS 2.00 14.00 .00 .0011.358 1.029 

4 2 2 3 3 1 0
 
CHERFECH S66 9.70 5.20 20.30 .20 35.40 2.70 11.90 20.60 .00 35.20 57.34 7.44 3.30 25.70 .00 .0M 16.943 1.006
CLASS 
 6 2 3 5 5 1 0 

CHERFECH S66-7 8.20 3.90 13.40 .10 25.60 2.70 8o50 14.00 .00 25.20 52.34CLASS 5-45 2-30 17.40 .00 .00 12.157 1.016
 
4 2 2 4 4 1 0
 

CHERFECH S67 11.90 4.80 22.90 .20 39.80 
2.50 14.10 23.40 .00 40.00 57.54 7.92
CLASS 3.80 27.90 .G0 .00 13.048 .995 
6 2 3 5 S 1 0
 

CHERFECH W67-8 9.60 3.70 19.10 .20 32.60 1.90 10.60 19.80 
 -GO 32.30 58.59CIA SS 7.41 3-10 23.00 .Cc .00 15.463 1.009 
5 2 3 5 
 4 1 0
 

CHERFECH S68 10.60 4.70 19.90 .20 35.40 2.10 
12.90 20.50 .00 35-50 56.21 7.19CLASS 3.40 24.8C .00 .00 15.688 .997.
6 2 3 5 5 
 1 0
 

CHERFECH 68-9 9.30 
3.50 17.10 .20 30.10 
2.70 9.70 17.50 -00

CLASS 

29.90 56.81 6.76 2.90 20.80 .00 .C 15.10C 1.007
 
5 2 3 4 4 1 
 0
 

- O - ALU-- - ----N--ATEK -ATA -TA - THAT A-AND- BE THTH 
NOTE-ZERO VALUES FOR K AND/OR NOS INDICATE THAT DATA ARE NOT AVAILABLE OR THAT THE VALUES ARE LESS THAN 0.005 ME/I. 



TABLE 16A. * NATURAL SALTS IN IRRIGATION WATERS AT SELECTED STATICNS IN TUNISIA, 1962-69. 
IDENTIFICATION TDS 

MG/L 

CAC03 MOCOS CASO4 K2S04 NAZ04 ?JACC3 t.GCL2 N ACL 

PILL TEGUIVAL ENzTS 

#(CL VGS04 

PER LITER 

?.GtNOZ KNO3 CACLZ NANOZ CATICN ANIONS SALTS 

KSAR G4ERISS 
RESIDUAL IONS. 

V 4D8. 
CA= 

3.20 
.00 

.00 
MG= 

14.30 
.. DO 

.60 
NA= 

22.5n0 
1-10 

.00 
K= 

15.5U 
.00 

5.40 
HCC3= 

.00 
.00 

.00 
S04= 

.00 

.00 
.0 
CL= 

.00 

.00 
.00 

N03= 
63.10 

.00 
62.00 62.c0 

TOZEUR 
RESIDUAL 

WELL 
IONS, 

2097. 
CA= 

2.40 
.00 

.00 
ma= 

G6E. 
o00 

.60 
NA= 

5.30 
.90 

.00 
K= 

6.70 
.00 

10.90 
HC C3= 

.00 
.D 

.UO 
S04= 

.00 

.00 
.00 
CL= 

.00 
.oo 

C0 
NO-

33.9C 
.co 

33.00 33.C0 

MESSAOUDIA 
.RESIDUAL IONSP 

V 20Z1. 
CA: 

3.0 
.00 

.00 
mG= 

7.40 
.00 

.50 
NA= 

6.50 
.50 

.00 
K= 

3.10 
.oo 

9.30 
HCC3-

.00 

.00 
.00 

S04= 
.00 
.00 

.00 
CL= 

.00 
.00 

. 00 
N03= 

31.10 
.0o 

30.60 30.60 

NAKTA 
RESIDUAL 

WELL 3745. 
IONS* CA= 

3.00 
.00 

.00 
MG= 

10.50 
.00 

.50 
NA= 

9.80 
.oo 

.00 
K= 

7.50 
.0o 

28.00 
HCC3= 

.00 
.00 

.00 
S04= 

.00 
.00 

.00 
CL= 

-o 
1.2C 

.00 
N03= 

59.30 
.C 

60.50 59.30 

ZARZIS WELL 6467. 
RESIDUAL IONS, CA= 

CPERFECH W65-G 1322. 
RESIDUAL TONSt, CA= 

CHERFECH S6 2211. 
RESIDUAL IOtJS, CA= 

CHERFECH SGS-7 1605. 
RESIDUAL IONS, CA= 

2.10 
.OO 

3.00 
.Oo 

2.70 

.o 

2.70 
.oo 

.00 
M= 

.00 
MG-

.00 

MG= 

.00 
MG= 

12.70 
.00 

4.00 
.030 

7.00 

.00 

5.50 
.00 

.80 
NA: 

.10 
NA= 

.20 

NA: 

.10 
NA= 

19.10 
.0O 

1.80 

.GO 

4.70 

.20 

2.90 
.40 

.00 
K= 

.00 
K= 

.00 

K= 

.00 
K= 

6.20 62.20 
-0U HC03= 

2.G0 8.90 
.00 HC 03= 

5.20 15.40 

.oo HCC3= 

3.90 10.1D 
.00 HC 03: 

.00 .0O 
.00 S04= 

D00 .00 
.00 S04= 

.00 .00 
00 S04= 

.00 .O 

.00 S04= 

.00 
.00 

.00 
.00 

.00 

-00 

.00 

.00 

.00 
CL: 

.00 
CL= 

.00 

L= 

.00 
CL: 

.00 
1.80 

.00 
.O 

.00 

00 

.00 
°CO 

.00 
N03= 

.00 
N03= 

.00 

NC3= 

.00 
N03= 

103.10 
CC 

Z1.00 
.00 

35.40 

no 

25.G0 
.00 

o',20 

20.40 

35.20 

25.20 

1C3.10 

20.40 

35.20 

25.20 

4, 

CHERFECH SC7 
R-'SI0UAL IONS, 

2 o502.2.50 
CA-= .o0 

.00 
MG= 

9.40 
.o 

.20 
NA= 

4.50 
.oo 

.00 
K= 

4.80 
.oo 

18.40 
HcC3= 

.0U 
.00 

.U0 
SC4= 

.00 
-00 

.00 
CL= 

.00 

.20 
.00 

N03= 
39.80 

.DC 
40.00 39.80 

C14ERFECH W67-8 2023. 
RESIDUAL IONS, CA= 

1.90 .00 
.o0 M= 

7.70 

.00 
.20 

NA= 
2.70 

.30 
.00 

K= 
3.70 1G.10 
.00 HC C;= 

.00 
00 

.00 
S04= 

.00 
.00 

.00 
CL= 

.0 

. o 
.00 

N03= 
32.60 

.00 
32.30 32.30 

CHERFECH S63 
RESIDUAL IONS, 

2221. 
CA= 

2.10 
.0o 

.00 
tG= 

8.s 
.00 

.20 
NA= 

4.20 
.oo 

.00 
K= 

4.70 
.o 

15.70 
HCC3= 

.00 
.00 

.00 
S04= 

.00 

.00 
.00 
CL= 

.O 
°10 

.00 
N03= 

35.40 
.. 0 

35.50 35.40 

CHERFEC: W68-9 
RESIDUAL IONSt 

le93. 

CA= 
2.70 

.O0 
.00 
MG: 

c.E0 

.Go 
.20 
NA= 

2.20 
._0 

.00 

K= 
3.0 14.00 

.00 m C3= 
DO 

.00 
-00 

SC4" 
.00 
°00 

.00 
CL-

.00 

.C 
.00 

N03= 
3C.10 

.CO 
29.90 29.90 

NOTE-NAMES CF SOME SALTS ARE ABBREVIATED* NASO4 - NA2S04P NAC03 = NA2CO.: MGN0J3 = MGIN03)7 



Ta3LE 17. EVALUATION OF WATER QUALITY DATA FOR MISSCURI RIVER AND GROUND *ATEPS* BOYD COUNTY , NEBRASKA 

-

IDENTIFICATION 
-~~~-----

CA 
- --- ------ -----

M NA 
---

K CATIONS HCO3 
1-LL-ELUIVALENTS PFR 

S04 CL 'qC3 
LITERO------------PCT 

ANIONS NA SAR EC 
r-4HOS 

ES RNACO fORON 
HE/L I.E/L .G/L 

ASAR CA/AN 

MO R 
CLASS 

2Z0774 IA 2.84 1.81 3.22 .00 7.87 3.43 4.16 .23 
1 

.06 7.87 40.89 
2 

2.11 
1 

.76 
2 

:4.45 
2 

.00 
1 

.00 
C 

4.322 1.000 

MO R 
CLASS 

220774 1B 2.89 1.81 3.18 .00 7.88 3.45 4.16 .25 
1 

.02 7.88 40.30 
2 

2.07 
1 

.73 
2 

4.43 
2 

.00 
1 

.00 
0 

4.256 "1.CO 

HO R 220774 
CLASS 

4A 2.94 1.81 3.09 .00 7.84 3.21 4.37 .25 
1 

.01 7.84 39.38 
1 

2.00 
1 

.75 
2 

4.63 
2 

.00 
1 

.00 
a 

4.065 1.000 

PO R 220774 4C 
CLASS 

2.89 1.81 3.13 .00 7.84 2.92 4.58 .25 
1 

.01 7.84 39.97 
1 

2.04 
1 

.74 
2 

4.85 
2 

.00 
1 

.C0 
0 

4.072 1.COO 

CR W 220774 
CLASS 

1 2.79 .49 .70 .00 3.98 2.91 .94 .08 
1 

.05 3., 17.47 
1 

.54 
.1 

.39 
1 

1.07 
1 

.00 
1 

.00 
0 

1.020 1".0O0 

GR V 220774 
CLASS 

1 .80 .33 20.49 .00 21.62 9.37 -10 12.13 
4 

.02 21.62 94.78 27.29 
6 6 

2.14 20.49 
4 4 

8.24 
6 

.0C 48.086 
0 

1.000 

GR W 220774 
CLASS 

4 .80 a49 19.97 .00 21.26 8.72 .10 12.41 

4 

.02 21.26 93.92 24.84 

6 . 6 

2-23 19.97 

4 4 

7.43 

6 

.00 44*53b 

0 

1.000 

GR W 220774 
CLASS 

6 .70 .49 19.58 .00 20.77 8.25 .10 12.41 
4 

-01 20.77 94.26 25.35 
6 6 

2.23 19.58 
4 4 

7.05 
6 

.00 44.016 
0 

i.000 

GR W 220774 
CLASS 

3. .80 .49 20.27 .00 21.55 9.32 .10 12.13 
4 

.01 21.56 94.01 
6 

25.22 
6 

2.24 
4 

20.27 
4 

8.03 
6 

.. 00 
0 

45.894 1.000 

GR W 220774 10 
CLASS 

6.99 5.84 5.61 .00 18.44 14.86 1.87 1.63 
1 

.02 18.44 30.43 
1 

2-22 
1 

i.6. 
3 

5.61 
2 

2.03 
4 

.0C 6.732 
0 

1.000 

GR.W 220774 11 
CLASS 

.65 .49 20.10 .00 21.24 9.00 .10 12.13 
4 

.01 21.24 94.62 26.59 
6 6 

2.Z4 20.10 
4 4 

7.86 
6 

.00 
0 

46.610 1.000 

NOTE-ZERO 
HC03 

VALUES FOR K 
NOT REPORTED. 

AND/OR N03 INDICATE THAT DATA ARE NOT AVAILABLE 
COMPUTED FROM DIFFERENCE IN CATIONS AND A4IONS 

OR THAT THE 
REPORTED. 

VALUES ARE LESS THAN 0.005 PE/L. 



TABLE 17A. - NATURAL SALTS IN MISSOURI RIVER AND GROUND WATERS. BOYD COUNTY1 NEBRASKA 

IDENTIFICATION TDS 
MG/L 

CAC03 MGCO3 
-IEOUVALENTS 

CAS04 K2SO4 HAS04 NAC03 1GCCL2 NACL KCL .3S04 
PER LITER 

?MGN03 KN03 CACL2 NANO3 CATION ANIONS SALTS 

?13 R 220774 1A 
RESIDUAL IONS. 

510. 
CA= 

2.84 
.00 

.58 
MG= 

.00 

.00 
.00 
NA= 

3.22 
.00 

.00 
K= 

.23 .00 

.L0 HC03-
.00 
.00 

.94 
S04= 

.06 

.05 
.00 
CL= 

.00 

.00 
.00 

N03= 
7.87 

.03 
7.37 7.87 

MO R 220774 1 
RESIDUAL IONS* 

526. 
CA= 

Z88 
.00 

.55 
MG= 

.00 

.00 
-00 
NA= 

3.18 
.00 

.00 
K= 

.25 .00 

.00 HC0C3= 
.00 
.00 

.99 
S04-

.02 

.00 
-00 
CL= 

.00 
00 

.00 
N03= 

7.88 
.00 

7.88 7.2 

MO R 220774 4A 
RESIdUAL IONS. 

520. 
CA: 

2.94 
.00 

.27 
MG= 

.00 
.00 

-00 
NA= 

3.09 
.00 

.00 
K= 

.25 
.00 

.00 
HC03= 

.01 

.00 
1.28 
S04= 

.01 

.00 
.00 
CL= 

.00 
.00 

.00 
N03= 

7.84 
.3C 

7.84 7.84 

MO R 220774 46 
RESIDUAL IONS9 

518. 
CA= 

2.89 
.00 

.09 
MG= 

.00 

.00 
-00 
NA= 

3.13 
.00 

.00 
K= 

.25 

.00 
.00 

HCC3= 
.00 
.00 

1.45 
S04= 

.01 

.00 
-GO 
CL= 

.00 
.DC 

.00 
N03= 

7.84 
.Co 

7.4 7.84 

GR W 220774 1 
RESIDUAL IONS. 

260o 
CA= 

2.79 
.00 

-12 
HG-

.00 

.00 
.00 
NA-= 

.70 

.00 
.00 

K= 
.08 
.00 

.00 
HC03= 

.00 

.00 
.24 

SC4= 
.05 
.00 

.00 
CL= 

.Co 
.00 

.00 
103= 

3.18 
..o 

3.98 3.98 

CR W 220774 
RESIDUAL IONS. 

1 1180. 
CA= 

.80 

.00 
.33 
MG= 

.00 

.00 
.00 
NA= 

.10 

.00 
8.24 
K= 

.00 12.13 

.00 HCC3= 
.00 
.00 

.00 
S04= 

.00 

.00 
.00 
CL= 

.00 

.00 
.C2 

NOZ-
21.62 

.00 
2ai.62 21.62 

CR W 220774 
RESIDUAL IONS. 

4 1220. 
CA= 

.80 

.00 
.49 
MG= 

.00 

.00 
.00 
NA= 

.10 

.00 
7.43 

K= 
.00 
.00 

12.41 
HC 03= 

.00 
.00 

-00 
S04= 

.00 

.00 
.00 
CL= 

.00 

.0 
.02 

N03= 
21.2G 

._0 
2.26 21.26 

GR U 220774 
RESIDUAL ICNS, 

6 1220. 
CA: 

.70 
.00 

.49 
1o= 

.00 

.00 
.00 
NA= 

.10 

.00 
7.05 
K= 

.00 

.00 
12.41 
I1C3: 

.00 
.00 

.00 
S04= 

.00 

.00 
.00 
CL-

.00 
°XO 

.01 
NC3= 

20.77 
.0L 

20.77 20.77 

GR " 220774 
RESIDUAL IONS* 

8 1210. 
CA= 

.80 

.00 
.49 
MG= 

.00 

.00 
.00 
tJA= 

.10 

.00 
8.03 

K= 
.00 
.00 

12.13 
HCC3-

.00 

.00 
.UC 

S0q= 
.00 
.00 

.00 
CL: 

.co 

.00 
.01 

NC3-
21.56 

.00 
21.56 21.56 

BR W 120774 10 1220. 
RESIDUAL IONS, CA= 

6.99 
.00 

5.84 
MG= 

.00 
.00 

.00 
NA= 

1.87 
.00 

2.03 
K 

.00 
.Co 

1 .63 
HC03-

.00 

.00 
.00 

S04= 
.00 
.00 

.00 
CL= 

.00 

.00 
.02 

N03= 
18.44 

.00 
18.44 18.44 

CR W 220774 11 1220. 
RESIUAL IONS, CA= 

.65 

.00 
.49 
MG= 

.00 
0o 

.00 
NA= 

.10 

.00 
7.86 

K= 
.00 
.00 

12.13 
HCC3= 

.00 

.00 
.00 

504= 
.00 
.00 

.00 
CL= 

.C 

.00 
.01 

NC3= 
21.24 

.00 
21.24 21.24 

NOTE-NAMES OF SOME SALTS ARE ABBREVIATED9 NASO4 = NA2S04t NACC3 = NAZCO3, MGNC3 = MGI N03)2 




