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evaluating our water resources as they apply to the livestock
enterprises, it is thus essential to describe the following
factors affecting livestock water quality: excess salinity,
toxic elements and ions, biologically produced toxins, radio-
nuclides, pesticide residues, and pathogenic and parasitic
organisms.

It is well known that excessively saline waters can cause

physiological upset or death of livestock. Problems of salinity
are most severe in arid and semiarid regions where use of highly
saline waters may be necessary, but it is also an important
consideration in areas utilizing heavily mineralized ground water
sources. It has been recommended that from the standpoint of
salinity and its osmotic effects, water containing 3000 mg/l of
soluble salts or less should be satisfactory for livestock under
almost any circumstances.

In addition, there are many dissolved or suspended substances

in water that may be toxic to livestock and the State of Iowa has

no specific set of standards which governs the content of these
substances in livestock water. The Federal EPA has, however, set
down recommendations for upper limits of these substances in live-
stock water, some of which incorporate standards for human
consumption.

Obviously any such recommendation about toxic substances is
a compromise which cannot be said to protect every organism in

every cilircumstance. However the recommended levels do allow a

quantitative means of evaluating the usability of a water resource
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for livestock enterprises. I have listed the recommendations as

follows:
Substance Upper Limit
Aluminum 5 mg/1
Arsenic 0.2 mg/1l
Cadmium . 50 Hg/1l
Chromium 10 e/ )
Cobalt 1.0 mg/l
Copper 05" mgy/l:
Fluoride 2.0 mg/l
Lead 0:1  mgy/l
Mercury 10 Hg/1l
Nitrate plus Nitrite
Nitrogen 100 ppm
Nitrite Nitrogen 10 pPpm
Selenium 0.05 mg/1l
Vanadium 01 mg/1
Zinc 25 mg/1
Radionuclides Use Fed. Drinking Water Stds.
Pesticides Recomm. of Panel of Public

Water Supplies
In addition, one must also consider iron and manganese which
are not usually harmful, but which even at a few mg/l can cause
clogging of lines to stock watering equipment or an undersirable
staining and deposit on the equipment itself.
Also, there are biological agents which can cause contamina-

tion of water resources. The use of waters bearing heavy growths
of blue-green algae should be avoided, as several species are

capable of producing animal toxins.
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The real impetus for such studies lies in the belief that some of
the present needs to improve water quality will increase costs so
significantly that it will be more economical to have a dual system
and two water qualities than to treat the single system water to
drinking water quality.

The major drinking water treatment problems at present are

concerned with developing technology for:

e removal of particulates that may be involved in the in-
cidence of human cancer, i.e. asbestiform fibers.

@ developing methods of disinfecting water that will not
result in formation of carcinogenic materials, i.e. chlori-
nation of natural waters containing organics with resultant
formation of chloroform and/or carbon tetrachloride.

@ developing methods for the identification and evaluation
of the public health significance of soluble organics
which are present in all surface and many ground waters
receiving domestic and industrial water discharges.

At present, the public health significance of these "supposed"

problems is still being evaluated by hundreds of researchers in

government, in industry, and in our universities.
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Table 1. EPA Interim Standards for Drinking Water
(A11 values represent maximum contaminant level in mg/1)

INORGANIC CHEMICALS

Arsenic 0.05
Barium 1.0
Cadmium 0.01
Chromium 0.05
Fluoride 1.4 - 2.4 (depends on annual average
maximum daily temperature)
Lead 0.05
Mercury 0.002
Nitrate, as N 10.0
Selenium 0.01
Silver 0.05
ORGANIC CHEMICALS
Endrin 0.0002
Lindane 0.004
Methorychlor 041
Toxaphene 0.005
Herbicides
2,4D 0.1
2,4,5-TP,(Silvex) 0.01
PHYSICAL PARAMETERS
Turbidity, TU 1 (up to 5 allowable under certain
circumstances)
RADIOLOGICAL FACTORS
Radium 226, pc/1 5 (combined radium 226 and 228)
Gross alpha, pc/1 15

BACTERIOLOGICAL

Coliform organisms/100 ml 1
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Table 2. Non-health related items in U.S. Public Health Service
Drinking Water Standards not included in the health-
related EPA Interim Standards

INORGANIC CHEMICALS

Chloride

Copper

Cyanide

Iron

Manganese

Sul fate

Zinc

Total Dissolved Solids

ORGANIC CHEMICALS

Carbon-Chloroform-Extract
Foaming agents, MBAS

PHYSICAL PARAMETERS

Color, units
Threshold Odor

RADIOLOGICAL FACTORS

Gross beta, pc/l

MAXIMUM CONCENTRATION

250* mg/1 (*recommended only)
1.0* mg/1
0.01*, 0.2 mg/1 (mandatory)
0.3 mg/l
0.05* mg/]
250%*
5*
500*

15*
Ik

1000*
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3. Diatomite filters in which a thin layer (1/8") of diatomite
and/or activated carbon is deposited on a supporting medium
and through which water is filtered at a rate of 0.1 to 1.0
gpm per sq. ft. This filter permits use of large filter
| areas in small tank volumes and provides long times between
periods of required service.

4. Cartridge filters.




[
TYPICAL RURAL WATER SYSTEMS

In order to simplify discussion, the typical rural water
treatment systems might consist of the following:

System 1 Chlorinator, for adding chlorine for iron or manganese oxidation.

Contact Tank, for providing disinfection contact time.
Diatomite-Carbon Precoat Filter, for removal of chlorine and
suspended solids from total flow.
or a
Dual Media Filter, for removal of suspended solids and 1
Carbon Filters, for removal of chlorine, organics, tastes j
and odors from drinking water.

Zeolite Softeners, for hardness reduction. J

oystem 2 Manganese Greensand filter, for removal of iron and manganese.

Zeolite softener, for removal of hardness.

Chlorinator, for disinfection.

Contact Tank, for contact time.

Carbon Filter, for removal of residual chlorine, organics,
tastes and odors.

These systems should provide satisfactory water quality for animal

production at reasonable cost.
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Table 3. Removal of Sulfate and Nitrate by a strongly basic
anion exchange resin.

Raw Water Treated Water
Total Alkalinity, ppm 155 108
Free CO, (as CaCOB) 39 13
Cl 147 330
S0, 61 0
NO, 172 1

KMn04 Cons. 7.4 4.9
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Figure T1: Mineral content of typical well waters before and after
different ion-exchange treatments.
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case reports of individual, isolated circumstances of well and
water contamination, but by and large, they thought water quality
problems were minimal in their specific areas. This indicates
that a large and varied number and kind of livestock and poultry
are consuming many different kinds and qualities of water with

generally very few adverse effects.

The interpretation of the significance of the specific
laboratory data should be done carefully, taking into consider-
ation other evidence presented in the particular case. Positive
chemical findings are not always evidence of intoxication, and
negative findings do not always indicate a lack of disease. It
is imperative that attempts to evaluate water quality in the face
of animal health problems include obtaining a thorough history,
making astute observations, and asking intelligent questions.
Properly prepared tissue specimens and other suspected material
or water should be sent without delay to a qualified laboratory for
examination. All information that can be obtained regarding the
case should accompany the specimens to the laboratory. Cooperation
and communication between the livestock producer, the veterinarian,

and the laboratory can usually result in a rapid, proper diagnosis.
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