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I "STREAM STANDAFUB" m THE REC~PLENILS' WATER QUALSPY 

"~tream standardsi9 f o r  the water quality of recipients oFten 

contain water quallty classes v h c h  m y  be ~mposed 

(a)  regardless of the ut i l izat iol l  of the water of watercourses; 

(b) having regard t o  the u t i l iza t ion  of waters i n  different  f ie lds  

of the production branches (industry, agriculture, etc.  ) 

I n  case of (a) water quality i s  considered only, whereas in that of (b) 

it is attempted t o  take into account the requirements of users. 

Two of the standards concerned wth the water quality of recipients 

are mentioned here. One is the CMEX (COMECON) draf t  standard. The 

m o s t h w r t a ~ t  l i m l t  values thereof are presented i n  the Table 1. I n  

the C W C O N  standard the u t i l iza t ion  of watercourses i s  implicitly 

taken i n t o  consideratLon by definitions of the I, 11, 111, N categories. 

The p o s s ~ b i l i t ~ e s  of water uses prescribed fo r  the individual categories 

are  shown i n  Table 2. 

iC 
Dr. Eng., Head of Department f o r  Water Quality and Technology, 
Research Ins t i tu t e  for  Water Resources Develoment (VITUKI), Budapest 
Hungary 

E S S ~ O ~ ~ Z ~  



The other c lass l f ica t lon  metnod applied wldely i n  Hungary takes 

pmrnarily i n t o  account the waters' usabi l i ty  i n  the various f l e l d s  of 

production branches (industry, agr~ culture,  etc.  ) . (2) The constl- 

+,uents relevant f o r  the individual branches can be seen I n  Table 3. 

I1 WATER QUALITY REQUIREMENTS OF THE INDIVIDUAL WATER USES 

The water qualiLy requremeilts of t he  ~nd iv idua l  water management 

branches m l l  be discussed as follows: 

1. Dnnlung water supply 

2 .  Industmal  water supply 

3. Agmcultural water supply ( i r r igat ion,  animal husbandry) 

4. Fishery 

5. Recreation 

6. Hydro-power and navigation. 

The classical (physical and chemical) parameters of the water 

quali ty r v l l l  be deal t  with i n  t h i s  exposition. To survey the l iml t  

values concerning the refractory organics (micropollutants), as  well 

as  t he  biological,  bacteriolo@;lcal and radioactive components, respect- 

lvely, would f a r  exceed the objectives of the present paper. 

The e f fec t  upon water qual i ty  resul-iing from 1 400 most common 

chemical, biological, bacteriological and ra&oactrve components and 

the  allowable l i m i t  values thereof a r e  dea l t  with i n  a paper") con- 

s l s t i n g  of 1 000 pages based on 3 800 items of references. 

1. Drinking Water Supplx 

Drinking water (generally i n  comml ty  water supply) 1s the most 

important use of waters. The water used f o r  t h l s  purpose should 

meet the highest requirements. Tkus fact ,  however, does not mean tha t  

the l i m i t  values a r e  s - cnc te s t  for  dmnlslng water, because f o r  par t icular  

purposes of industrial water supply the l i m i t  values applied should be 

more severe than those f o r  dnnlung water. 



When detenninrng standards f o r  drinlung water supply the quality 

of waters should be tes ted  a t  two points: 

( a )  a t  tl?e source of water supply system (raw water), and 

(b) on the  s i t e  of use. at water taps ( t reated water: drinking 

water). 

(In the  case of subsurface waters diverted t o  the  pipe network without 

treatment these two points coincide n t h  each other).  A s  a consequence 

of the growing pollution of surface waters, the water quali ty a t  these 

two points d i f f e r s  more and more. To overcome this problem is the  task 

of water treatment technology. However, water quali ty standards con- 

cerning both points mentioned above are  needed f o r  designing technology 

and operating water works. The standards f o r  drinking water ( tap 

water) and those of raw waters a s  the r a w  material of the former are 

discussed separately. 

1.1 Drinking Water Standards 

There 1s a great variety i n  the drinking water standards val id  

i n  different  countries of the world. IHO is attempting t o  co- 

i3rd.inate those s e t  fo r th  i n  the International Dmnking Water 

3tanda1-d~'~) i n  19% and subsequently i n  the European Dr-g 

Water ~ t a n d a r d s ' ~ )  In 1961. The former recommends minimum r e q u r e -  

ments which can presumably be met under present conditions a l l  over 

the world, whereas the  l a t t e r  takes i n t o  account that due t o  t h e  

technical. and economc position of Europe being above the average 

world level,  higher requirements can also be sa t i s f i ed  there. 

When elaborating these, t he  drinking water standards of USA having 

a considerable past i n  this regard, were considered. These 

standards s e t  fo r th  i n  1914, 1925, 1942, 1946 show clear ly  the 

~dvance made. (6) 

The above standards limit the water quali ty on the  basis  of 

bacteriological, physical, chemical and radioactive components 

as regards maximum allowed and recomended l i m i t  values. 



1.2 Raw Water Standards f o r  Drlnklng Water S u e  

The baslc principle of raw water standards fo r  drmklng water 

a p p l y  is  very slmple, namely h a t r l ~  been t rea ted  conventronally 

(sebmentation, f loeculation, f l l t r a t ~ o n ,  c h l o n n a t ~ o n )  ~t should 

meet the above dnnklng water s~andards .  

Numerous experiments have been performed t o  real lze  t b s  

principle I n  practice, 1.e. t o  produce r a w  water standards. 

The relevant experiences In  the  USA are  summed up i n  Table 4. ( 3 )  

I n  thxs compilation r a w  water (xncluding subsurface waters) 1s 

classified Into I, I1 and I11 classes respectively, according t o  

whether the conversion thereof ~ n t o  drlnklng water needs only ills- 

xnfection, conventional treatment or  a speclal  treatment occasionally. 

Table 5 con tans  a slmilar compilatxon but f o r  surface waters 

only on the basis of West-German data. (TI 1n group A, drinking 

water can oe obtained a t  a reasonable cost; the treatment of 

waters i n  group B can be perrormed uneconomlcally only, whxle i n  

the case of group C the treatment f o r  drlnlung water IS out of 

questlon. 

The various r a w  water standards are compatible a s  shown by 

Table 6, whereln the follomng three prescriptions are  compared 

with each other 

( a )  Column 2 of Table based on expemences In  USA, 

(b) C o l m  A of Table 5 based oil ilest-German data, 

( c )  Class 1 I n  CaJlEA (CW~CON) d ra f t  standard (water f o r  

colrmunlty water supply). 

2 .  Industrial Water Supply 

Water 1s one of the most Important auxl l ia r les  In  lndus t r ra l  pro- 

duction. It may play several  roles:  as one part of the product 

slrnilarly t o  other raw materials, or used e l the r  for  dellveriry: and 

cleaning, or  a s  coolant and steam, o r  I n  producing energy. 



Quality of water used f o r  industrial purposes may vary considerably 

depending on the type of plant. This i s  why it is impossible t o  

elaborate unified standards f o r  waters used i n  the various industr ial  

processes. The water may have more funct~ons  within the plant, and 

the water quakby requirements thereof may d i f f e r  from each other con- 

siderably. A typical case i s  where a factory needs different qual i t ies  

f o r  the purposes of boi ler  feed-water, cooling water and process water. 

Industry tends t o  r e q u r e  drlnking water quality fo r  i t s  production 

processes. This may lead t o  wastage where a poorer water quality would 

also be sufficient.  Where a higher quality is required than tha t  of 

drinking water (e.g. feed-water t o  boi le r  of high pressure), the 

industr ial  plants usually acknowledge t h e i r  own responsibility f o r  

fur ther  water treatment. 

S tabi l i ty  i s  a basic requrement of water qual i tx  i n  every branch 

of industry. Once production i s  embarked upon o r  switched over t o  a 

certain water quality sultable f o r  a certain technology, any change i n  

water quality involves significant economic losses f o r  the  plant (8 8). 

Different adverse ef fec ts  of Inadequate o r  changing water quality 

are  l iab le  t o  appear i n  industr ial  production. These can be grouped 

as follows: (3  

Adverse effects  i n  f i n a l  products 

(a) chemical reactions 

(b) biological reactions 

(c)  corrosion 

(d) discolouration, t a i n t  

Damages i n  manufactumng equipment 

(a)  corrosion 

(b) cavitation 

(c)  scale formation 
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Capaclty decrease 

( a )  deposits m equipment 

(b) s lurry formation I n  equipment 

(c)  foam formation I n  equipment. 

The synthesis of water qualrty requirements of industr les  can 

amply be found In  literature on the Subject (8, 3, 10, 11, 12, 13, 14). 

These are, however, ra ther  contradictory since water quali ty require- 

ments depend on the current technology. An abstract  of the relevant 

East-German prescriptions i s  presented rn Table 7. 

Details of the water quall ty requirements i n  the different in-  

dus t r l a l  branches would exceed tne objectives of t h i s  paper, therefore 

only the  references a v a l a b l e  are  enumerated below accordmg t o  the 

various branches of industry. 

alumrnlun Industry (15) 

concrete fabrication (16917) 

tanneries (l8,19) 

pulp and paper industry (18) 

sugar reflnery (19) 

ferment a t lon (20, 21, 22, 23) 

photography (18) 

electro plating (14, 18) 

coollng water (18, 24, 25)  

i c e  productlon (26 )  

boi le r  feed-water (8, 14, 27)  

(1) chemlcal industr les  (99 11, 19) . . 
(m) cannery 

(22, 28) 
. . 

(n) p l a s t l c  rndustry (1-9) 

(0)  synthetic f lbre  r~anufacturing (19. 29) 

D brewem (18, 20, 21, 3 )  



( r )  dary (22) 

( s )  t e x t i l e  xndustry (18, 32) 
. . 

( t )  s o f t  drznks ~ n d u s t r y  (30, 33) 

(u) ~ r o n -  and s t e e l  industry ( 1  34, 35) 

3. Agricultural Water Supply 

The l i t e r a t u r e  on the  subject presents a detai led review of 

water quali ty components affecting adversely t he  use of water fo r  

i r r ~ g a t i o n  as well as the more o r  Less harmful concentrations 

thereof. (') Owing t o  differ en^ so l1  and agrotechnical conditions 

a c e r t a ~ n  prescription cannot be applled i n  a l l  countries. 

Hungaman standards divide waters in to  three groups depenbng on 

the t o t a l  dissolved salts, percentage of sodium and phenolphtalein 

alkalinity ~n terms of sodium carbonate: (36)  

A. Waters usable f o r  every so l1  

13. Waters usable f o r  particular s o i l s  

C. Waters usable exoeptionally . 
Table 8 can be referred t o  f o r  deta l l s .  It 1s t o  be noted 

t h a t  marks -a, b and c i n  the  tab le  mean waters of hydrocarbonate, 

hydrocarbonate-sulphate and hydrocarbonate chloride type respectively. 

3.2 Animal Husbandry 

The generally adopted view i s  tha t  water sui table  f o r  hunan 

purposes 1s sui table  f o r  arumals. Nevertheless this requirement 

cannot always be met, and z t  i s  not  necessary always t o  observe it. 

Inves'clgations have show2 t h a t  the  salt tolerance of the  

most Important specles of animals which play a ro l e  I n  animal. 

husbandry i s  kugher than t h a t  of ran. The sa fe  upper l l m i t s  Tor 

s a l t  content a re  presented In Table 9, adapted f r o m  Australam 



data. (37) AccorYhng t o  US  investigation^(^) based on t o t a l  

s a l t  content, waters are  c lass l f led  rnto four classes f l -om the  

point of vlew of animal husbandry (Table 2). 

Regardless of t o t a l  s a l t  concentratlon, par t icu lar  s a l t s  

are  specifically polsonous f o r  animals even I n  low concentration. 

Some harmful substances i n  waters are  m t r a t e s ,  chlomdes and the  

s a l t s  of seleruum and molibden. These can cause physio1o~;lcal 

disturbances i n  egg and dairy productions. 

Data i n  Table 12 represent the c l a s s i ca l  water quah ty  com- 

ponents. It should be noted t h a t  threshold concentratlon means 

the l x m l t  value a t  whlch the livestock i s  l i a b l e  t o  suf fer  a 

s l l gh t  damage. The lower concentratlon i s  pract ical ly  ineffective.  

4. F l s h e q  

Fish stock not only o b t a n s  food from water but tha t  1s the medium 

of ~ t s  eds tence .  Thus, the abundance of l i t e r a t u r e  dealing vnth the 

e f fec t  of pollution on aquatic l i f e  1s understandable. Unfortunately, 

the comparable interpretat ion of numerous studles is  very d-lfflcult, 

because the Investigations generally were conducted under different  

conditions, with d i f fe ren t  ~liethodologles applied (39 37). Besides 

i n  principle it IS very d i f f i c u l t  t o  impose urufied standards owing t o  

the  changlng ef fec t  of harmful pollutants on f i sh :  

( a )  accordmg t o  the  size,  age and physiological conditions of 

specles, 

(b) accordini; t o  the physical sad chemical conposltiori of waters, 

( c )  depenhng on the hydrological conditions (low water, high 

water) . 
In Table 12 the limit values of some physical and chemical com- 

ponents a re  presented for whlch the l i m l t  values of l i t e r a t u r e  - con- 

nected with the fresh-water f l shcr les  - are i n  f a i r l y  good agreement. (393793) :, 
i 



It should be sa id  tha t  t he  data serve for  information only and 

tha t  sat isfactory resu l t s  can only be obtained ocaasionally by bio- 

log ica l  experiments. The methodology of these experiments is  

standardued In the  developed co~mtr ies .  (39 

5. Recreation 

Water usable f o r  recreation (swimming, water sports)  should 

meet the following three requirements: (40, 41) 

( a )  it should glve a good impression, 

(b) it must not contaln harmful pollutants fo r  human health 

internal ly  o r  externally, 

(c)  it must not contaln more pathogenic bacter ia  than allowed. 

Prescriptions concerning ( a )  and (b) a re  of qual i ta t ive,  describ- 

ing character. Only the  requirement ( c )  connected with t h e  pathogenic 

bacteria has numerical l i m i t  values. 

6. Hydro-power and Shipping 

The following pollutants are undesirable from t h e  aspect of 

hydro-power and shipplng : ( 3 )  

(a) strong aclds, alkalies, s a l t  solutions of high concentra- 

t l on  causing corrosions and cavltatxon, 

(b) substances which r e su l t  m gas f o m t i o n  may cause corrosion 

f ina l ly ,  

( c )  algae, fungi which may cause clogging i n  pipelines o r  cling 

t o  ships, 

(d) f loat ing o i l  film whlch mw give r i s e  t o  r l s k  of f i r e .  

It i s  understandable tha t  numerical l i m i t  values have not been 

S v e n  f o r  t he  above pollutants i n  the l i t e r a t u r e  because by t h e  time 

the water becomes dangerous f o r  ship and turbines it had been  re- 
viously unsuitable f o r  other purposes of water supply. 
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TABLE I --- 

CLASSIFICATION OF WATERCOURSES ACCORDING TO THEIR QUALIITIY 

(Abstract from "Water Pollution Control", 

Budapest, 196 ,  WHO copenhagen1 

The following table  comprises the  c lass i f lca t lon  concept of 

surface waters i n  t he  (CMEA) countries. 

It ma3. be noted tha t  the substances governing t h i s  c lass i f lca t lon  

have been deal't with i n  the WHO International Standards f o r  Drinklng 

Water Report. 

COUNCIL FOR MUTUAL ECONOMIC AID (CMEA) 

APPROVED Bi' THE REACG OF THE WAER MANACEMEN?' AUTHO-3 - 
STATES OF TTB CMEA AT THEIR SECOND -WSIOl<, 22 JUNE 1963 

Glass 

Unit I II I11 

A 1  Dissolved oxygen (02) m g / l  a 6  7 5  3 3  

The r e su l t s  of night and morning 
samples not t o  be taken In to  account 

A 2  Dissolved oqgen  (02) 375 * 50 7 3 0  
$ of saturation The r e su l t s  of night and morning 

samples not t o  be taken ln to  account 

A 4  Oxidabillty per- ( 0  1 < l o  c 15 c 25 
manganate value Excluding waters containing hurmc 
m o 4  substances 

H2S 4 1  N.D. 
Y Y A 5  Free hydrogen N.D. 0.1 

su l f ide  

A 6  Biological condi- ollgo-beta - alpha-meso 
t ion,  saprobity beta-meso 

alpha-meso 

B1 Chlomde ions C l -  mg/l c200 dm 4 400 

B2 Sulfate  lons .SO$- mg/l (150 c 250 dm 
- -- * 

N.D. s i gn i f i e s  the  presence of a quantity too small t o  be demonstrated 
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TAEiLE 1 (cont'd) --- - -- -- 

Unit Class 

General hardness German 
degrees 

Calcium ions ca2+ mt3 /1  
Magnesium lons Mg2" m g / l  

Dry residue of m d l  
matter i n  solution 

Suspended matter i n  d l  
flow i n  dry weather 

Ammonlum ions 4 m d l  

Ni t ra te  ions NO-3 mg/l 

PH - - 

Total i ron  Fe m e r / l  

Manganese Mn m g / l  

Volat i le  phenols mg/l 
with water vapour 

Detergents (actxve m g / l  
washing substances ) 

C '8 Cyanide lons CN- m g / l  

C ' 9  Temperature - O C  

C'10 Smell and t a s t e  - 

4 13 e30 - 
6.5-8.5 6.0-8.5 5-5-9.0 
excluding natural ly  acld waters 

0.5 < 1 C 1.5 
excluding waters containing humic 
substances 

c 0.1 C 0.3 .= 0.8 

4 1 4 2 4 3  
Only f o r  anionic washing substances. 
For other substances special  maximum 
llmrts must be established where 
appmpmate methods of analysls are  
a v a l a b l e  . 

L 0.01 L 0.02 4 0.1 
Take l n t o  account compound cyanides 
as necessary. Each country should 
establish i ts  own depending on 
climatic conditions. 

Not notice- Not out of A t  the 
able the  most only 

ordlnary s l igh t ly  
out of t he  
ordinary 



TABLE 1 (con-tg 

Class 

Unl t I I1 I11 

C '11 Colouring - A t  the present time indication of 
exact data i s  impossible on account 
of analytical d i f f icu l t ies .  Can 
be included i n  the classification 
depending on given clrcmstances. 

C'12 O i l s  

C '13 Coli tl t r e  

Invisible Traces Traces 
only only 

0.1 0.01 - 
I n  determining the general co l i  
content i n  accordance with the lowest 
t i t r e  values 

C '14 Pathogenic * iC * - N.D. N.D. N.D. 
microbes 

,r 

N.D. s igni f ies  the presence of a quantity too small t o  be demonstrated. 



EM/=. WAT . POLL. CTRL./7 
page 16 

TPB_IE2 
CA'BGOFUES RELATING -- TO ETES OF UTIlrZATIa 

IN IN THE DFiAFT STANDARD -- 

Category Type uf Use Characterization 

(a)  community water supply 

(b) food industry and other 
industr ies  m t h  similar 
requrrements Clean water 

(c )  t rou t  fishery 

(d) ba thng  with b g h  
requirements 

(a)  f ishery excluded t m u t  
f ishery 

(b) sport  and recreation Sl ight ly  polluted 

( c  ) animal husbandry 

-- 
I11 (a) agmcultural  i r r i ga t ion  Polluted water 

(b) industry 

usable a f t e r  expensive Sl ight ly  polluted 
treatment only 



TABLE 3 

COMPONENTS TO PJ3 TMN INPO CONSIDERATION I N  COIWNITL, 

INDUSTRIAL AND AGRICULTUFiAL WATEFi S U P S  

(Abstract from the  Instruct ion of Hungarian National Wac 
Authority No. 62.931/1966 1 - 

- -- - -- - - 

Branch Component 

Community water supply Oxygen consumption 

Owgen saturat ion 

PH 

Cyanide 

Ether extract  

Phenols 

De$ergents (anionactive) - 
Indus t r ia l  Water Supply pH 

Total hardness 

Total dissolved matter 

Total suspended so l ids  

Ether ex t rac t  
- - -  

I r r i ga t ion  pH 

Total dissolved matter 

S d u m  percentage 

Agriculture, Flshery Oxygen saturat ion 

Ammonium 

Sulphde  

Ether ex t rac t  

Phenols 

I3iologlcal conditions 



RAW WATER LIMIT VALUES ON THE BASIS OF US EXPERIENCES - - - - - -- -- -- - ----- ----- r B 
a'._, 

4 - ------------- - 
Component Dimens1 on 

I I1 I11 5 
Raw water of  Raw water of Raw water of 
exce l l en t  good qua l i ty  bad q u a l i t y  $ 
(very good) (needs t h e  (needs a 
q u a l i t y  treatment s p e c i f i c  
(needs d i s -  customary) treatment)  
infection only) 

8 s 
BOD5 (averwe)  

BOD5 (max. ) 
- 

Dissolved oyygen (average) mg/l 4.0 t o  7.5 4.0 t o  6.5 4.0 

Oxygen sa tu ra t ion  (average) $ 75 75 t o  60 - 
pH (average) 

Chloride 

Fluomde m g / l  4 1.5 1.5 t o  3.0 3.0 

Phenol m d l  - 0.005 7 0.005 



TABLE 5 ---- 
RAW WATER LIMIT VALUE3 FOR SURFACE WATER ON THE BASIS OF WEST GEm-EWERIENCES -- - - ---- ----- ------ ----- - -- 

--------- - 
Component Dimension A B C 

Water suitable Water suitable Water unsuitable 
f o r  water treat- f o r  water t r ea t -  f o r  water t r ea t -  
ment at rea l  cost ment a t  great ment 

cost - - - -- -- 
Oxygen sa tu rabn  % 60 to 30 C 30 

Phenol mg/l 4 0.005 0.1 > 0.1 

Total hardness German degree < 20 

Iron %/I d 0.5 
Manganese d l  4 0.25 0.25 t o  0.5 5 0.5 

Nitrite-ion m i d l  t races  only 4 2 7 2 



Component Dimension Raw water Water s u i t a b l e  Water s u i t a b l e  
of good q u a l l t y  f o r  water t r e a t -  f o r  community 
(needs customary ment a t  r e a l  cos t  water supply 
treatment ) USA GFR CMFA 

Dissolved oxygen ~ / l  4,O - 6.5 =1 6.0 

Chloride-ion mg/l 50 - 250 C 150 (200 + 
Phenol m g / l  0.005 < 0.005 0.002 

Total  hardness German degree .. C 20 L 20 

I ron mg/l - C 0.5 C 0.5 

Manganese m g / l  - 0.25 C 0.1 
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WATER -- QUALIT$ -- LrMIT VALUES FOR SEVERAL INDUSTIP1 BRANCHES --- 
RELATING TO THIRXEEN WATER Q U U T J  COMPONGWTS BASED ON DATA OF GDR - 

Component D~menslon Industry branch 
--- - 

Tannery Pulp Concrete Sugar Food 
paper fabr io-  Refinery Ind. 
ind. a t ion  -- --- ----- - 

Dissolved m d l  4 4 4 - 5 
oxygen 

Owgen 
consumption m d l  15 15 15 - 10 
(*Ol{ ) 

Total German 
hardness degree 

8 8 16 16 8 

Total  sus- 
pended so l ids  m g / l  

Temperature " c - - 26 - - 
Iron d l  0.6 0.2 0.2 - 0.2 

Manganese m g / l  0.6 0.2 0.6 - 0.2 

Heavy metals 4 1  0.15 0.1 0.15 - 0.05 

Cyanide m d l  0.1 0.1 0.1 - 0.0 

Phenols m d l  1.0 0.2 0.2 - 0.02 
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Industry branch 
Component kmension - -- 

Cooling Boiler Loundry Chenucal textile 
waters feed works industry industry 

water 

Dissolved 
oxygen 

BOD5 

Owgen 
consumption 

( m o 4  1 
Chloride-lon 

Sulphate-lon 

Total 
hardness 

Total 
suspended 
so l ids  

Temperature 

Iron 

Manganese 

Heavy metals 

Cyanide 

Phenols 

m g / l  

m g / l  

mg/l 

m i d l  

German 
degree 

mg/l 

O c  

m d l  

ms/l 
n d 1  

w/l 



WATER CLASSIFICA'PION FRCM THE ASPECT OF APPLICABIIJTJ FOR IRRIGATION 

- - 
Applicabll l ty Type of so l1  Type of Total Sodium Phenol- 

water dissolved per- f t a l e i n  
salt centage alka l l -  

ni t y  

A) Applicable t o  - a c 500 35 C 10 
every s o i l  - b c 500 C 40 L 10  - C 500 C 45 d 10 

B) Applicable t o  To loam s o l l s  a 500-650 < 35 (= 10 
non-sodaic b 500-650 L 40 c 10  
s o i l s  c 500-650 4 45 4 10 -- ---- 

t o  sandy-loam a 650-800 35 4 10  
s o i l s  b 650-800 c 40 c 10 

c 650-800 c 45 c 10 

t o  sandy s o i l s  a 800-1 000 c3.5 < 10 
b 800-1 000 t 4 0  10 
c 800-1 000 c 4 5  L 10 

C )  Applicable t o  soclalc a 800 30-65 10-50 
exceptionally pasture lands b c 800 40-75 10-50 
( to  sodaic c ~ 8 0 0  40-75 10-50 
s o i l s )  

t o  sodaic a ,1000  35 > 50 
pasture lands b > l o 0 0  740 P 50 
with sandy c 31 = 45 
subsolls 

2 50 
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TABIZ2 - 
THE UPPER LIMIT OF SALT CON= BASED ON A U S W  DATt 

Animal Species Threshold salt 
concentration 

poultry 

PI@; 

horse 

dairy c a t t l e  

meat c a t t l e  

lamb 

TABLE 10 -- --- 
CLASSIFICATTON OF WATERS USED FOR ANTNAL HU_SBANDRY- - 

ON THE BASIS OF %TAL DISSOLVED S 

Category Total  dissolved 
salt 

I very good 

I1 good 

I11 sa t i s fac tory  

unsatisfactory 



GUIDING NUME3R.S TO CONSIDERATION OF WATER QUAUTY - 
FRoM THE ASPECT OF I$XsTOCK 

--- -- 
Component Dimension Threshold bmit 

concentration conceiltration 

Calcium-ion mg/l 500 1 0 0 0  

Magnesium-ion m g / l  250 5 0  

Sodiwn-lon m d l  1 000 2 000 

Chloride-ion mg/ l  1 500 3 000 

Nitrite-ion mg/l 200 4CQ 

Sulphate-ion mg/l 500 1 000 

PH - 6.0 - 8.5 5.6 - 9.0 

TABLE 12 

LIMIT VALUES FOR WATER QUAUTY FELATING TO FISHEW 

Constituents Dimension Threshold 
concentration ---- -- 

Total bssolved matter m e / l  2 000 

pH - 6.5 - 8.5 

Dissolved oxygen min. m i d l  5.0 

Free C02 

Chromium ( V I )  

Copper m d l  0.02 

Cyanide mL"d 0.02 

Mercury m g / l  0.01 

Lead mg/l 0.1 


