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UDC 628.3
WASTE WATER CLASSIFICATION BY FERTILIZING VALUE

KLASSIFIKATSIYA STOCHNYKH VOD PO UDOBRITEL'NOY TSENNOSTI in Russian pp 1-7
E————

[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 wacers 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 mg/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 nhosphorus 20 mg/liter or more;
waste water with average fertilizing value contains 50-70 mg 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 classification of waste 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 1]

VoSN UnHsWLWNHE
.

10.
11.

22,

13.
14.
15.
16.
17.

Waste water

Content of nutritive elements (kg) with irrigation norms
mg/liter

cubic meters per hectare

Industrial-residential

Wool, fine-wool and carpet manufacturing textile factories
Bleaching-dyeing and cotton manufacturing textile factories
Conventionally clean water of chemical and other enterprises
Heavy industry enterprises

Chemical plants and chemical combines after full biological treatment
Same after mechanical treatment

Sugar plants (clarified)

Starch plants producing potato starch

Starch plants producing corn starc

Hydrolysis plants

Meat combines

Animal husbandry complexes

T+ I I T e T e me———— \




, ‘(9961 ‘MODSOl ‘@snoy Bufysirqng soroy)
[uoTaeaTan) mopedj] ,.0alspoao3dnT, pue (/L96T ‘MoOs0) ‘dsnoy SurystIqng Soroy) [£13sTwayo013y]
LBATUTYY0a3y, $300q3IX33] 3yl wWOlj UIE] SIDUBISQNS IATIFIINU JO TeAOWDI 3YJ UO BIRJ :3IO0N

(23e1rs) asmorjung QT
so9ssel1d [ea13) ‘6T (@8e118) u10) ‘6
(Ley) e3TEITV ‘81 jeaym Burads °g
(Aey) x3a01) “°/[T1 91 x33UuIM  °/
(sseu u99a13) saanised ‘9] jeaym 123Uy 9
(Aey sseald paxju) sSpIaF3 Aey °GI uorle3TaaAT YIrtm °g
duway °*#»7 9@ae3joay/sTejurnb ‘uor3e3taiy Yirm pPIAFX ‘¥
s3193q 13ppold ‘¢TI uoyledraar INOYIIM ‘¢
s323q ae8ng ‘¢l aie3joay/sTejurnb ‘uorje8rair Inoylaim PIAFX  °C
sa03el0d °TT doap 71
=%  *(996T ‘.00X0),"¥EK'"N) L080VOROIAY, ¥ (LIGT °.OONON,WEE ‘°W) :[oy
i HIMX0dTY, GONNHOORA €X RIVEE €1O0CGWOE YRHIKOLUIND OOORRE O ORRHYY 0 R BB h o mud[
09I 05 OerI 08 08 0 0 oy raeds omeoxerg SW
ot oL 092 oot @8 %  Oer 0s (omeo) wmdenay (BT
02z 09 O0ur 08 orr oc S8 oy (oma0) demery (LT)
008 S. 022 00L 0SI Sy 021 ose (vooen veneree) wumpsoey (971)
0BT 09 0sT 09 8 o0e O 0e (omed ¥oemoosedz) mooxowsy (ST)
5 VR > ov1 %9 S SII oL wruonoy (Y1)
00s 09 002 0L 052 SE 0l 0oy wrrees yesomdoy Mﬂ
0z 08 0s2 0% - 0ST Sy  0ST 0z vrsoso ywndexey (1
002 0. Oel 0z2 0T St - O ozt aroposdey (1T)
: 00y 06 022 058 Szz oy o021 0oe (vorwo) wr wmmnomroowoy (OT)
02z 06 02 004 02 05 O0SI  00%/0S (oormo)wn wekdcuky (6)
06 S 08I . O00I/0S ' S¥ OF  S6 0o/ vmonn wewodp (8)
0z 05 o021 06/0S ' 0 S 09/52 wod wenmeg (L)
0SI 0L 002 001/05 S, .S . 00r 09/52 wmmonn yemwso  (9)
2 \¢)
: o momm 5 B1/Mm ‘smnomodo o | %oa| & .aﬂﬁe n.C- dkaswky
() mmmomodo wif (%) ndo gexodg | (t)imomodo seq 8ap gExodg

Z enErouy

¢ °19el

JX ‘EmieiNu golxomore '

GA1qrEN XRHHISIOFBBOXONOTNOO MOvROIL 0 €I0CNOd YRHIXOIBIET OORRY
3 “sjuswaTd SATITIINN

sdoa) wieg YITM SIduelIsqng SAFIFAIINN JO TeAOWDY




S98SE13

swes aueg aweg 0009 3L LEREE |
saxaTdwod Aapueqgsny
Tewfue ‘s3auTquod jedw
‘saurquwod Tedfwayd *‘sjuerd
Quesg sweg sysAroapAy ‘yoaels ‘ae3ng 0009 sainiseqd
(3uauleaa] [edfueydauw saxaTdwod Aipueqsny [ewjue
1933e) sajuerd fed ‘saurquod jeaw ‘sjueyd =
suweg -TwWAYDd ‘saurquod [ed[way) SFsAT0ipAy ‘yoieas ‘aesng 000€ mmouﬂumw
(3uawlesal [eOTUBYO3W saxaTduwod Aipueqsny _ - R T
133je) saufquwod [ed jewjue ‘ssuyquod 3jeauw
smeg -Twayd ¢safasaurjiaa iedng ‘sjueld sTsAToapdy ‘yoaeas 000S s31929q 19ppod
(Juswieai] SaxaTduiod
Tedfueydauw 13jje) Kapueqsny Teuyue ‘sjuerd
sjueTd [edTwayd ‘saurquod [eoTwayd ¢saurquod jeau
aweg TedTwayd ‘sjueld ie8ng ‘sjueyd sysLyoaply ‘yoaeis 000% s3923q ae3ng
S9UTqWOD [EBITWayd = (@8e11s 103)
[weg ‘sjueld ae3ng aweg 000% Iamoyjung
saxa[dwod Aipueqsny
(Juswleaa] jedjueydauw TEWFUR JO 1d3EBM 33Sem
1933e) sjueld Tedjwayd °saurquod jeau ‘sjue(d SIS (°8e11s 103)
aueg ‘sauTquod [edTway) -L7oapAy pue yoiels ‘aesng 000% uxon
sastad
-193u3 Ki3snpur AAeay pue saxatd
9TIX23 JO 193EM 3ISEM -wod Aipueqsny TJewjue
¢€193eM UEBDTD TBUOTIUDAUOD sauIquod ‘saurquod jeaw °‘sjueyd
TeTIuapysaa-Jeraisnpuy TeoTwayd ‘sjuerd ae8ng sTsA1oapdy ‘yoaeas  Q00Z-00ST ureay
(entea (enyea (enTeA SUTZF1T3I93 USTY) 31e323y/cw doap
SuUIZTTT1393 MOT) %0f SuTzZI[FIISj wnipsum) SSOF S92UBISQNS SATITIINU ‘waou
ueyj ssSI] saouelsqns JBYMIWOS 10 YOG Saduels Jo TeAowd1 3urjes uorleSraag

9ATITAINU JO TeAOWDI
Surjesuadwod i19jem 23seM

-qns JAFITIINU JO TEBAOWDI
gurjesuadwod 193EM 3ISEMN

-uadwod ATInJ 193em 33ISEM

uofjeStaay 19ieM 23seM ydnoay] sdoi) wieg YITM S2IURISQNG IATIFIINN JO J[BACWAY 103 uoriesuadwo)

€ °19elL

P Ep—
’

AT




STTOS
aAy3onpoadispun
ur Araernoriaed

‘S19ZTTTI19]
snaoydsoyd

pue ‘unyssejod
‘uadoalfu jo
pa2arnbaa wiou njg
jJo uoyrledrTddy

Ki3snpur Aaeay

pue a1F3Ixa3 {sostad
-193u8 [eTalIsSnputg

JO 133BM pOIEdI1)
1BUOTIUSAUOD puB TEBTI
—u3aprsaa-[eraisnpug

0L-0G-unEoTE)
§Sa] 10 G-T-snaoydsoyg
§S3T 10 (QE-unIsSselog

20G aapuqn S§S9T 10 (y--u380IITN

anfea 3ur
-ZF[¥313] M0 jJO
I33em d3sem - III

paarnbax
SI19ZF[F3I19F TeED
~-Jwayd JO Junoue
TIn3 343 3o 70S
jo uofledy1ddy

SJUSWATI3I3S [[BWS JO
1931BM 931SBM TBTIUDP
-TS21 pue [eTIISNput
¢sautquod pue sjuerd

TeoTwayd ‘xedng

i 0L-0S 0-unyoTe)
S1-¢-snioydsoyq
G/-ST-unfsse3og

#00T_13pufp

anfea Sut
-ZT[T3193 unypau
jo 193em ajsem - I]

pai1dde
S19ZT1T319]
snaoydsoyd
fpaagnbax

jou SI9ZT[TI19]
untssejod

pue ua3oajyru
Jo uofiedrtddy

EERTGE)

unyssejod ‘snioyd
-soyd ‘ua8oajtu y31y
y3irm sastadiajus
¢saxa1dwod Kapueqsny
Tewjue ‘saugquod Jeaw
¢‘sjuerd TeOTWAYD dwoS
‘sysAyoapAy ‘yoaeag

?aouw 10 %00T

0£-0G--ua3013IN

o

00T IdA0 ‘unydre)
?iou 10 (Qz-snioydsoyq
?iou 10 G/ -uNnEsSselod
aaow 10 QQI--ua3013IFN

I93eM
93sem anjea 3uy
-ZTT73123 Y31y - 1

SI19ZT[F1319]

Jo asn
popusumoday

a93jem 931seM

uofrledfaar 12311 /3u

I923em 23sem ysnoayjl
saoduelsqns S9ATIFAINU JO
Teaowax 103 uopiesuadwo)

SJUBWA T3 IAFITAINU
jo jua3juo)

dnoay

anTep Surzy[rlasag Aq I93eM 93ISeM JO UOTIBITJISSET) -

¥ 91qeL

i T Y




