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Phospha te  Phosphorus

A l t hough  a  t o ta l  phospho rus  c r i t e r i on  t o  con t ro  I  nu i sance

aqua t i c  g row ths  i s  no t  p resen ted ,  i t  ! s  be l i eved  t ha t  t he

fo l l ow ing  ra t i ona le  t o  suppo r t  such  a  c r i t e r i on ,  wh i ch  cu r ren t l y

i s  evo l v i ng ,  shou ld  be  cons ide red .

To ta l  phospha te  phospho rus  concen t ra t i ons  i n  excess  o f  100

ug /L  P  mary  i n te r fe re  w i th  coagu la t i on  i n  wa te r  t rea tmen t  p lan ts '

$ t ren  such  concen t ra t rons  exceed  25  ug / !  a t  t he  t ime  o f  t he  sp r ing

tu fnove r  on  a  vo lume-we igh ted  bas i s  i n  l akes  o r  r ese rvo i r s '  t hey

may  occas iona l l y  s t imu la te  excess i ve  o r  nu i sance  g fowths  o f  a lgae

and  o the r  aqua t i c  p l an t s '  A l ga l  g row ths  i npa r t ' undes i r ab le

tas tes  and  odo rs  t  o  wa te r ,  i n te r fe re  w i th  wa te r  t rea tmen t '  become

aes the t i ca l l y  unp leasan t ,  and  a l t e r  t he  chem is t r y  o f  t he  wa te r

supp l y .  They  con t r i bu te  t  o  t he  pheno rnenon  o f  cu l t u ra l

eu t roph i ca t i on .

To  p reven t  t he  deve lopmen t  o f  b i o l og i ca l  nu i sances  and  1o

con t ro l  acce le ra ted  o r  cu l t u ra l  eu t roph i ca t i on ,  t o ta l  phospha tes

as  phospho rus  (P )  shou ld  no t  excecd  50  ug /L  i n  any  s t r eam a t  t he

po in t  whe re  i t  en te r s  any  l ake  o r  r ese rvo i r ,  no r  25  ug rz l ,  w i t h i n

the  l ake  o r  r ese rvo i r '  A  des i r ed  goa l  f o r  t he  p reven t i on  o f

p l an t  nu i sances  i n  s t r eams  o r  o the r  f l ow ing  wa te rs  no t

d i scha rg ing  d i r ec t l y  t o  l akes  o r  impoundmen ts  i s  100  ug / r  t o t a l  P

(Macken thun ,  L973 ' ) .  Mos t  r e l a t i ve l y  uncon tam ina ted  l ake

d i s t r i c t s  axe  known  to  have  su r f ace  wa te rs  t ha t  con ta i n  f r om 10

to  30  ug l !  t o ta l  phosphorus  as  P  ( l l u t ch inson ,  1957) '

The  ma jo r i t y  o f  t he  Na t i on ' s  eu t roph i ca t i on  p rob lems  a re

assoc ia ted  w i t h  l akes  o r  r ese rvo i r s  and  cu r ren t l y  t he re  a re  more



da ta  t o  suppo r t  t he  es tab l i shmen t  o f  a  l im i t i ng  phospho rus  l eve l

i n  t hose  wa te rs  t han  i n  s t r eams  o r  r i ve r s  t ha t  do  no t  d i r ec t l y

impac t  such  wa te r -  The re  a re  na tu ra l  cond i t i ons ,  a l so ,  t ha t

wou  1d  d i c t a te  t he  cons ide ra t i on  o f  e i t he r  a  more  o r  l ess

s t r i ngen t  phospho rus  l eve l .  Eu t roph i ca t i on  p rob lems  may  occu r  i n

wa te rs  whe re  t he  phospho rus  concen t ra t i on  i s  l ess  t han  t ha t

i nd i ca ted  above  and ,  obv ious l y ,  such  wa te r : s  wou ld  need  more

s t r i ngen t  nu t r i en t  l im i t s .  L i kew lse ,  t he re  a re  t hose  wa te rs

w i th in  the  Na t ion  where  phosphorus  i s  no t  now a  l im i t i ng  nu t r i en t

and  whe re  t he  need  f o r  phospho rus  I  i r n  i  r  s  i s  subs tan t i a l l y

d im in i shed .  Such  cond i t i ons  a re  desc r i bed  i n  t he  l as t  pa rag raph

o f  t h i s  r a t i ona le .

The re  a re  two  bas i c  needs  1n  es tab l i sh i ng  a  phospho rus

c r i t e r i on  f  o r  f l ow ing  wa te rs :  o r i e  i s  t  o  con t ro l  t he  deve lopmen t

o f  p l an t  nu i sances  w i t h i n  t he  f l ow ing  wa te r  and ,  i n  t u rn '  t o

con t ro l  and  p reven t  an ima l  pes t s  t ha t  may  become  assoc ia ted  w i t h

such  p l an t s ;  t he  o the r  i s  t o  p ro tec t  t he  downs t ream rece i v i ng

$ 'a te rway ,  r ega rd less  o f  i t s  p rox im i t y  i n  l i nea r  d i s t ance '  f t  i s

e  v  i  d  e  n  t  t  h  a  t  a  p  o  r  t  i  o  n  o f  t ha t  phospho rus  t ha t  en te r s  a  s t r ean  o r

o the r  f l ow ing  wa te rway  even tua l l y  w  i l l  r each  a  rece i v i ng  l ake  o r

es tua ry  e i t he r  as  a  componen t  o f  t he  f l u i d  mass ,  as  bed  l oad

sed imen ts  t ha t  a re  ca r r i ed  downs t ream,  o r  as  f l oa t i ng  o rgan i c

ma te r i a l s  t ha t  may  d r i f t  j  us t  above  t he  s t r eam 's  bed  o r  f l oa t  on

i t s  wa te r ' s  su r f ace .  Supe r imposed  on  t he  l oad ing  f r om the

in f l ow ing  wa te rway ,  a  l ake  o r  es tua ry  may  rece i ve  add i t i ona l

phospho rus  as  f a l l ou t  f r om the  a i r  shed  o r  as  a  d i r ec t

i n t r oduc t i on  f r om sho re l i ne  a reas .



Ano the r  me thod  t  o  con t ro l  t he  i n f l ow  o f  nu t t i en t s '

pa r t i cu l a r l y  phospha t€s ,  i n t o  a  I  ake  i s  t ha t  o f  p  r esc r i b  i ng  an

annua l  l oad ing  t  o  t l - l e  r ece i v i ng  wa te r '  Vo l l enwe ide r  ( L973 l

sugges t s  Lo ra l  phospho rus  (F )  I oad ings  i n  g rams  pc r  squa re  me le r

o f  su r f ace  a rea  pe r  yea r  t ha t  w  i l  I  be  a  c r i t i ca l  l eve l  f o r

eu t roph i c  cond i t i ons  w i t h i n  t he  rece i v i ng  wa te rway  f o r  a

pa r t i cu l a r  wa te r  vo lume  whe re  t he  mean  dep th  o f  t he  l ake  i n

n re te r s  i s  d i v i ded  by  t he  hyd rau l i c  de ten t i on  t  im  e  i n  yea rs '

Vo l f , enwe ide r t s  da ta  sugges t  a  r ange  o f  l oad ing  va lues  t ha t  shou ld

resu l t  i n  o l i go t roph i c  l ake  wa te r  qua l i t y -
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phosphorus  may  be  assoc ia ted  w i th  popu la t i ons  o f  nu i sance

n r a : n  i c m c  I ^ 7 ?  I  F r <  n . r ^ r  - . 1 n f  :  i n i  n r r  I  e s s  t h a n  - h a  c n a c i  . :  e d  a T o r l n t s
u ! ! a - r ! r r L . r .

o f  phosphorus  shou-Ld  no t  be  deg raded  by  the  i n t roduc t i on  o f

add i  t iona-L phosphates .

Tt  should be recognized that a number of  speci f ic except lons

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

lake  eu t rophy :  1 .  Na tu ra .L l y  occu r r i ng  phenomena  may  l im i t  t he

deve lopmen t  o f  p lan t  nu i sances .  2 .  Techno log i ca l  o r  cos t -

ef fect ive l imitat ions may help control  introduced pol lutants '  3 '

Wa te rs  may  be  h igh l y  l aden  w i th  na tu ra l  s i l t s  o r  co fo rs  wh ich

reduce  t he  pene t ra t  i  on  o f  sun l  i gh t  needed  eo r  p l an t

photoslmthesis. 4. Some waters morphometric features of steep

! - - - r . -  ^ - ^ -F ;6^ r  h  -nd  subs tan t j  a I  f l ows  conLr ibuue  to  a  h i s ro ryl . J d l r r . r ,  q r E d L  u c P L r r /  d r

o f  no  p lan t  p rob le rns .  5 .  ! ' l a te rs  may  be  managed  p r imar i l y  f o r

wa te r fow l  o r  o the r  w i l d f i f e .  7 .  I n  some wa te rs  nu t r i en t  o the r

j - h r n  n h r - ' q n h n r r r q  i s  I i r i - i r n  - ^  n l i r t  o - o w r h :  t h e  I e v e l  a n d  n a t u r e
I , t 9 ! r 9 Y ! g . l ! l

n f  q r r n h  l i m i r i n o  n r r f  r i  c n -  r ^ , n  r ) d  n r -  h e  e x o e c t e d  t o  i n c r e a s e  t o  a n
r ! r l r t r r L Y

extent that would inf fuence eutrophicat ion. 6- In s ome waters

phosphorus control  cannot be suff ic ient ly ef fect ive under present

i -  a ^ h r . - \ - . \ . r \ /  - . \  m : k . .  n h n s n h n r r c  f  h a  ) ' m i t i n g  n u t r i e n t .

No national criterion is presented for phosphate phosphorus

fo r  che  con t ro1  o f  eu r roph ica t i on .

(QUALITY CRITERIA E'OR WATERI JULY 19'76) PB-263943
SEE APPENDIX C FOR METHODOLOGY


