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UDC 628.3

WASTE WATER CLASSIFICATION BY FERTILIZING VALUE

KLASSIFIKATSIYA STOCHNYKH VOD P0 UDOBRITEL’NOY TSENNOSTI in Russian pp 1—7

[Article by Candidate of Agricultural Sciences V. T. Dodolina, VNIISSV]

The fertilizing value of the waste water of cities, settlements, industrial
enterprises, and animal husbandry complexes varies. Currently there is no
firm classification of waste water by fertilizing value. This creates
certain difficulties in the solution of a number of practical problems
related to its utilization for irrigation and the development of a system
for the further utilizing of irrigated fields. The VNIISSV has done a
certain amount of work which has made possible the classification of waste
water by fertilizing value. Three criteria were used as the basis: 1) con—
tent of nutritive substances in waste water with various irrigation norms;
2) removal of nutritive substances with the crop ; 3) compensating for the
loss of nutritive substances through waste water on the basis of norms
corresponding to the biological characteristics of the crops.

Table 1 gives the amounts of nutritive substances contained in the various
waste water categories (mg/liter) and their amount supplied with different
irrigation norms. The table shows that as the watering norm is raised the
waste water introduces more nutritive substances into the soil.

The fact that most waste water contains little phosphorus is the general
phenomenon. The nitrogen content usually exceeds that of potassium. The
richest in nutritive substances are the waste wa-cers released by food and
hydrolysis industry enterprises (starch, sugar, and biochemical plants).
Such waters sometimes contain 100 to 350 mg/liter nitrogen, up to 150 mg/liter
of potassium, and a somewhat lesser amount of phosphorus (70—100 rag/liter).
A great deal of nitrogen and potassium is found in the waste water of chem-
ical—pharmaceutical plants, meat combines, and waste water of animal
husbandry complexes. The conventionally pure water and the biologically
treated industrial, residential and waste waters of industrial enterprises
are poor in nutritive substances. The waste water of many textile industry
enterprises contains few nutritive substances.
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Table 2 shows that, depending on the size of the crop and of biological
characteristics, farm crops remove different quantities of nutritive sub-
stances (nitrogen, phosphorus, and potassium).

Sunflower, alfalfa, corn, potatoes, sugar beets remove particularly large
amounts of biogenic elements, whereas cereal crops (wheat, rye) remove
relatively less. Compared with nonirrigated areas, irrigated farm crops
remove substantial amounts of nutritive substances.

Table 3 shows the types of waste water which fully compensates the removal
of nutritive substances with the crops and the type of waste water which
partially compensates for such removal. The question of the fertilizing
value is resolved essentially on the basis of the amount of nitrogen and
potassium. Nearly almost all types of waste water contain little phosphorus
which must be replenished by the application of mineral phosphorus fertilizers
(large amounts of phosphorus is found in the waste water of starch and
hydrolysis plants and the waste water of animal husbandry complexes). As
a nutritive element calcium has equally been ignored. It is present in
approximately equal amounts in all types of waste water (60—100 mg/liter)
and can fully compensate the amount of calcium removed with all types of
farm crops.

The study of Tables 1 and 2 reveals the following; waste water with high
fertilizing value is the one containing nitrogen in excess of 100 mg/liter,
potassium in excess of 75 mg/liter, and phosphorus 20 mg/liter or more;
waste water with average fertilizing value contains 50—70 tug per liter
nitrogen, 15—65 mg/liter potassium, and no more than 3 mg/liter phosphorus;
low fertilizing waste water contains less than 40 mg/liter nitrogen, no
more than 30 mg/liter potassium, and almost no phosphorus.

The data, computations and summations obtained led to the elaboration of
the classif ication of was te water by fertilizing value (Table 4). The table
gives the maximum contents of nutritive elements (nitrogen, potassium and
phosphorus), and the types of waste water broken down by groups. It pro-
vides the classification of agricultural measures by groups based on the
fertilizing value of waste water.
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[Key to Table 11

1. Waste water
2. Content of nutritive elements (kg) with. irrigation norms
3. mg/liter
4. cubic meters per hectare
5. Industrial—residential
6. Wool, fine—wool and carpet manufacturing textile factories
7. Bleaching—dyeing and cotton manufacturing textile factories
8. Conventionally clean water of chemical and other enterprises
9. Heavy industry enterprises
10. Chemical plants and chemical combines after full biological treatment
11. Same after mechanical treatment
12. Sugar plants (clarified)
13. Starch plants producing potato starch
14. Starch plants producing corn starc
15. Hydrolysis plants
16. Neat combines
17. Animal husbandry complexes
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