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A l th ou9� a tot a l  phosphorus criterion to c ontro l nui sance 

aquat i c  growths' is not presented , it is be l i e v ed that the 

fol l owing rationa l e  to support such a criterion, which currently 

is evol v ing, should be considered. 

Tota l phosphate phosphorus concentrat ions in excess o f  1 0 0  

ug/L P may interfere with coagul ation in water treatment pl ants. 

When such concentrations exceed 25 ug/L at the time of the spring 

turnover on a volume-weighted basis in l akes or reservoit:'s , they 

may occas iona l ly stimul ate excessive or nuisance growths of a l gae 

and other aquati c  p l ant s .  A l ga l  growths inpart undes irab l e  

tastes and odors to water, interfere with water treatment, become 

aesthet ica l l y unp l ea sant , and a l  ter the chem i stry o f  the water 

supp l y .  
.,. , .  . 

T h ey c on t r 1 bute t o  the p h e n o m e n o n  o f  c u l tu r a l 

eutrophication . 

T� prevent the dev e l opment o f  b i o l og ica l nui sances and to 

control accel erated or cultura l  eutrophication, total phosphates 

as phosphorus (P) should not exceed 5 0  ug/L in any stream at the 

po int, where it- ente�s any l ake or reserv o i r ,  nor 2 5  ug/ L within 

the, l ake or reserv o ir.  A des i red goa l for the prev ent ion o f  

p l a n t  nu i s anc e s  in s t r e a m s  o r  o t h e r  f l o w i n g  w a t e r s  n o t  

discharginq ; directly to l akes or impoundments is 1 0 0  uq/L tota l P 

( M a ck e n thu n ,  1 9 7 3 ) .  M o s t  re l a t i v e l y  u n c on taminated l ake 

districts are known to have surface waters that conta in from 1 0  

to 3 0  ug/L total phosphorus as P (Hutchinson, 1957) . 

The maj ority o f  the Nation ' s  eutrophi cation prob l ems are 

( associated with l akes or reserv oirs and currently there are more 



data to support the establ ishment of a l imiting phosphorus l evel 

in tho s e  waters than in streams or rivers that do not direct l y  

impact such water. There are natura l conditions , a l so ,  that 

w ou l d  d i ct a t e  t h e  c o n s i d e ra t i o n  o f  e i ther a m o � e  o r  l e s s  

stringent phosphorus l evel . Eutrophication prob lems may occur in 

waters where the pho sphorus concentrat ion is l. ess than that 

indicated above and ,  obv ious l y ,  such waters wou l d  need more 

stringent nutrient l imits . Likewise,  there are tho se waters 

within the Nation where phosphorus is' not now a l imiting nutrient 

and where the need for phosphorus l imits i s  substant ia l l y 

diminished. Such conditions are described in the l ast paragraph 

of this rational e. 

There are two basi c  needs in estab l ishing a phosphorus 

criterion for fl owing waters : one is to control the devel opment 

o f  p l ant nuisances w ithin the f l owing water and , in turn , to 

control and prevent animal pests that may become associated with 

such p l ants ; the other i s  to protect the downstream rece iv ing 

waterway, regardl ess of its proximity in l inear distance. It is 

ev ident that a p ortion o f  that pho sphorus that e'nters a stream or 

other fl owinq waterway eventual l y wil l reach a rE�ceiv ing l ake or 

estuary either as a component o f  the f l u id mas s ,  as bed l oad 

sediments that are carried downstream, or as f l oat ing organic 

materia l s  that may drift j ust above the stream's bed or fl oat on 

its water' s  surface. Superimposed on the l oading from the 

i n f l owing waterway , a l ake or estuary may rece ive addit iona l 

p h o s p h o ru s  a s  f a l l ou t  f r om t h e  a i r  s h e d  o r  a s  a d i r ect 

introduction from shorel ine areas. , ........... 
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Another·'  meth·od t o  c o nt r o l the i n f l ow o f  nutr i e nt s , 
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particul ar:l'y(�phosphates , into a l ake i s  that o f  prescribing an 
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annua l l oadin'g to the rece iv ing water. Vo l l enweider ( 1 9 7 3 )  
-. 

suggests total phosphorus (P) loadings in grams per square meter 

o f  surface area per year that wi l l  be a critica l l ev e l  for 

eutroph i c  c o nd i t i on s  w i th i n  the r e c e i v i n g  wa t e rway f o r  a 

particu l ar water v o l ume whe re the mean depth o f  the l ake in 

meters i s  divided by the hydrau l ic detention t ime in years.  

Vol l enweider' s  data suggest a range of l oading values that should 

result in o l igotrophic l ake water qual ity. 

Ol igotrophic or 
Mean Depth/Hydraulic Permissible 

Detention Time Loading 

(meters/year) (grams/meter2 /year) 

0 • .5 0 . 07 

1 . 0  o .  10 

2 . 5 o .  16 

5 . 0  0 . 2 2 

7 . 5  0 . 2 7 

10·. 0 0 . 3 2 
"'+e" .. " . :t ' 

,;:�:t�.S·� 0 · ' o .  50 
. .  ·" :50. 0', 0 . 7 1 

7 5 . 0 0 . 8 7 

1 0 0 . 0- '  1 .  00 

Eutrophic 
or critical 
Loading 

(grams/meter2/year) 

0'. 14 

0 . 2 0 

0 . 3 2 

0 . 4 5 

0 . 55 

0 . 63 

1 . 0 0 

1 . 4 1 

1 . 7 3 

2 . 0 0 

There may . be waterways whe re in higher concentrat ions or 

l oadings o f  total phosphorus do not produce eutrophy, as wel l as 

those waterways wherein l ower concentrations or l oadings o f  tota l 



phosphorus may b e  assoc iated with popu l at ions o f  nuisance 

organisms. Waters now containing l ess than the specified amounts 

o f  phosphorus shou l d  not be degraded by the introduct ion o f  

additional phosphates. 

It shoul d  be recognized that a number of specific exceptions 

can occur to reduce the threat of, phosphorus as a contributor to 

l ake eutrophy : � .  Natura l l y occurring phenomena may l imit the 

dev e l opment o f  p l ant nu i s ance s .  2 .  Techno l ogic a l  o r  cost-

effective l imitations may help contro l introduced pol lutants. 3 .  

Waters may b e  h igh l y  l aden with natura l s i l ts or co l ors wh ich 

r e d u c e  t h e  p e n e t r a t i o n o f  s u n l i g h t  n e e d e d  f o r  p l a n t  

photosynthesis. 4 .  Some waters morphometric features o f  steep 

banks, great depth, and substantial fl ows contribute to a history 
. 

o f  n o  p l ant prob l ems . 5 .  Waters may be managed primari l y  for 

waterfow l  o r  other wi l d l  i fe.  7 .  In s ome waters nutrient other 

than phosphorus is l imiting to pl ant growth; the l evel and nature 

of such l imiting nutrient would not be expected to increase to an 

extent that would inf luence eutrophication. 6.  In some waters 

phosphorus control 'cannot be sufficient ly effective under present 

technol ogy to make phosphorus the l imiting nutrient. 

No national criterion is presented for phosphate phosphorus 

for the control of eutrophication. 

(QUALITY CRITERIA FOR WATER , JULY 197 6 )  PB-2 6 3 9 4 3  
SEE APPENDIX C FOR METHODOLOGY 
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