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INTRODUCTION

During the mid-1970s, the
Organization for Economic Coopera-
tion and Development (OECD) spon-
sored a S-year study of the retation-
ships between nutrient loading and
eutrophication-related water quality
response In waterbodies in the US,
Canada, Australia, Japan, and 14
countries In Western Europe. One of
the primary purposes for the OECD
eutrophication study was lo try to
quantily, for a broad range of types
ol waterbodles, the relatlonships
between the loading of nulrients,
especlally phosphorus, and the
eutrophication-related waler quality
responses. About 35 waterbodies or
paris of waterbodles in the US which
had in the past been Intensively
studied for nulrlent loading and
response characteristics were In.
cluded In this study, along with
Canadian waterbodies which had
previously been Investigaled. New
studies were initiated on the water-
bodies In the other participating
countries. Previous editions of the
Water Quality Bulletin (July and
October, 1981) have provided
discussions of the problems of
eutrophication and the resuits of
parts of the OECD eutrophication
modeling study effort.

Because of the availabllity of data
on the US waterbodies, this group
was the [irst to be evalualed (Rast
and Lee, 1978, Lee et al, 1978)
following the theoretical ap-
proaches developed by Volien-
weider. Vollenweider (1968, 1975,
1976) had begun to quantify retation-
ships between nutrient foading and
general conceptualizatlons of
eutrophication-related water gualily
as assessed by ‘“eulrophic”,
“mesotrophic”, and “oligotrophic™

designations, based on about 20
primarily European waterbodies.
Vollenweider tound 1hat one of the
relaling factors was the mean depth
ol the waterbody; the greater the
mean depth, the greater the
phosphorus loading could be belore
“eutrophic” conditions would be
found. It reflects the greater dilution
capacily ol deeper waterbodies and
proportionately smaller photic
zones, allowing the deeper water-
bodles to have a higher P load
without stimulating greater amounts
of algae. Vollenwelder corrected lor
the effects ol fast or slow flushing
rates of water through a waterbody
on the utilizalion of nutrients by
planktonic algae, and {or the Impact
of the surface area ol the waterbody
recelving light by including
tydraulic residence lime and water-
body surface area as normalizing
{actors In his foad-response relation-
ships.

The focus on P loading In the
Vollenwelder-OECD eutrophication
modeling approach was based on
several considerations. It Is
phosphorus which most frequently
controls algal growth In waler-
bodies; P conlrol is more readily
ellected and Is less costly than
nitrogen control; and phosphorus
can be more readily controlled at

point sources than nitrogen. Fur--

thermore, Schindler (1977, 1985) has
shown that even in lakes exhibiting
nitrogen fimitatlon, algal growth
responds lo decreases in phos.
phorus load. The possibility of
nitrogen fixation by algae aiso in.
terferes with the use of nitrogen
load In estimating or predicting
walerbody algal responses.
Vollenweider (1976) developed a
regression relationship for average

planktonic algal chlorophyl! concen-
tration as a function of the annual P
load, normalized by walerbody area
(L{P)), mean depth (2), and hydraulic
residence time (T,) for a group of
European waterbodies. Following
the same approach, Rasl and Lee
{1978) developed a line of best (it for
the US OECD waterbodles; they
found the regresslon to be essential-
ly the same as that which had been
developed by Vollenweider for his
separate sel of waterbodies. Jones
and Lee (1982) updated the Rast and
Les line of best lit by Including an
additional approximately 40 US
walerbodies on which data were
avallabla or on which they had
wortked; their line of best fit was
essentially the same as that of Rast
and Lee (1978). The locus on avetage
chiorophyl{ concentration as the
response parameler Is justitied for a
number of reasons. AS a measure of
walerbody ‘‘greenness”, It in-
tegrates the quantification of
various lypes of planktonic algae.
Furthermore, chlorophyll concentra.
tlon can be refated to many of the
impairments of water use that result
from algal growth.

Rast and Lee (1978) had also ex-
panded the scope ol the original nor-
malized P toading/chlorophyll rela.
tionship concapt by developing
analogous relationships between
normalized P loading and Secchi
depth (water clarity) {or waterbodles
in which water clarity Is controlled
ptimarily by planktonic algae, and
between normalized P loading and
hypolimnetic oxygen depletion rale
based on US OECD data and the
literature. These relationships were
also updated by Jones and Lee
(1982); their lhree normalized P
loading/eutrophication-related water

Published in World Health Organization’s Water Quality Bulletin
11(2):67-74,118 (1986).

D—0446 41

D-044641



Zvovy0-d

cv9vvo—a

bupz s Snsoydscyy J03IY 1DNUUY PITHOUWION

(Papr syt
€300 OF O2 ot

o001 CIs  0oCt 082 Q01
T Y

AAd aoa Laa " " da

neatey o)
LILR XY ]
Aoy

Z0

1c0

»0
S0

or
g

(ypdaqg ppooasg) Awerd 1aiep

(w)
4idag 142995 Jswwng udIW

pue Guipeo 4 pazijewsop usamjaq diysuonejay

(T e 1) 7 (507080 )

le
0% X« -t "R "N L3 [N ¢

1 A, faaas a a4 lussa s

w/4 6w) 9NICY0Y 4 032FTIVHYON

PO T

.~

apIMPIOAA SiloAIsaY B savje] ul jAydoiod

TIAHJOYOIHD

(1/61)

pue Guipeo J pazijeunon usamiaqg dijsuonujoy

(44) swyy
2ouapisay oNnDIpAH = M2
(3K 7u)

177 « 2wyl 9dUIPISIY
oinospAH + YjdaQ uoapy = °b
{147,u/d Bw) pooy
snioydsoyd (onuuy 03Iy = (d)7]

A3M

fowrg bur)
Bupoa’) 1R:0udtony oIy Whwy PETiOwmy
123f enn"snam
08 00d 00t Lad Ko ot o » LR

to7,ws'0 8

GOy UEesg veblig MR Rdin

tgs8vy

T ivssmnd sewmng woory

O B

£iz 2

WNY NS mewes Seem



