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. I Summary and Recommendations 

I NTRODUCT I ON 

Wi th  t11.i.; '-380 Report, t h e  Board i s  p r o v i d i n g  t h e  I n t e r n a t i o n a l  J o i n t  
Commiss'ion w.ith a  b r i e f  s t a t u s  r e p o r t  on t h e  h e a l t h  o f  t h e  Great  Lakes eco- 
system, an update on j u r i s d i c t i o n a l  programs t o  meet t h e  requi rements  o f  t h e .  
1978 Agreement, and a  p e r s p e c t i v e  on t h e  c u r r e n t  and f u t u r e  a c t i o n s  t h e  Board 
i s  unde r t ak i ng  t o  eva lua te  t h e  e f f e c t i v e n e s s  o f  such programs. The f i r s t  
B i e n n i a l  Repor t  as c a l l e d  f o r  b y  t h e  1978 Agreement w i l l  be submi t ted  i n  1981. 

ENV I ROIJMENTAL PROBLEMS 
Throughout t h i s  r e p o r t ,  t h e  Great  Lakes Water Q u a l i t y  Board draws a t t en -  

t i o n  t o  t h e  two ma jo r  env i ronmenta l  problems i d e n t i f i e d  i n  t h e  1978 Agreement: 
t o x i c  substance contaminat ion.  and acce le ra ted  e u t r o p h i c a t i o n .  The Board 
cons iders  these  problems t o  be "whole l ake "  i n  n a t u r e  s i n c e  each a f fec ts  a1 1  
t h e  l akes  i n  v a r y i n g  degrees o f  s e v e r i t y  and i n t e n s i t y .  Yet  each "problem" 
has i t s  own un ique c h a r a c t e r i s t i c s  and i t s  own p o t e n t i a l  t o  adverse ly  a f f e c t  
t h e  chemical ,  p h y s i c a l  and . b i o l o g i c a l  ba lance o f  t h e  1  akes. 

Con t ro l  t echno log ies  t o  abate these problems l i k e w i s e  v a r y  g r e a t l y ,  n o t  
o n l y  i n  terms o f  t h e i r  m a t u r i t y ,  b u t  a l s o  i n  terms o f  t h e i r  a p p l i c a b i l i t y .  
For  example, t o  address t h e  problem o f  acce le ra ted  e u t r o p h i c a t i o n ,  programs t o  
c o n t r o l  d i r e c t  phosphorus d ischarges f r om ma jo r  mun i c i pa l  p l a n t s  a r e  cons id -  
e red  t e c h n i c a l l y  f e a s i b l e  and a r e  i n  p l a c e  o r  planned. Yet, achievement of 
t h e  1 mg/L phosphorus e f f l u e n t  1  i m i t a t i o n  i n  t h e  Lower Great  Lakes s t i l l  
v a r i e s  among t h e  j u r i s d i c t i o n s .  Conversely, programs t o  c o n t r o l  t h e  i n p u t  of 
t o x i c  substances i n t o  t h e  Grea t  Lakes a re  h i g h l y  complex as t h e y  must be 
designed t o  c o n t r o l  n o t  one substance, b u t  p o t e n t i a l l y  thousands w i t h  o f t en  
d r a s t i c a l l y  d i f f e r e n t  p r o p e r t i e s  and a r i s i n g  f r om numerous a i r ,  water  and l a n d  
sources. 

Wi th  t h a t  pe rspec t i ve ,  t h e  Board p resen ts  a  s t a t u s  r e p o r t  on t h e  response 
o f  t h e  Great  Lakes ecosystem t o  phosphorus and t o x i c  substance c o n t r o l  mea- 
sures.  The r e p o r t  a l s o  d iscusses t h e  atmosphere as a  c r i t i c a l  p o l l u t a n t  
source, t h e  r o l e  o f  s u r v e i l l a n c e ,  problem areas, o b j e c t i v e s ,  and d a t a  q u a l i t y  
and q u a n t i t y  concerns. 

TUX I C SUBSTANCES CONTROL 
P u b l i c  concern over  t h e  pe rvas i ve  n a t u r e  o f  t o x i c  chemical  p o l l u t i o n  and 

i t s  p o t e n t i a l  t o  adve rse l y  a f f e c t  t h e  h e a l t h  and w e l l  be ing  o f  b o t h  aqua t i c  
and t e r r e s t r i a l  spec ies ( i n c l u d i n g  man) w i t h i n  t h e  Grea t  Lakes System has been 
t h e  d r i v i n g  f o r c e  f o r  numerous pas t  recommendations t o  t h e  I JC f r om b o t h  t h e  
Water Qua1 i t y  and Science Adv i so r y  Boards. I n  response, t h e  P a r t i e s  as we1 1  
as t h e  j u r i s d i c t i o n s  have under taken numerous l e g i s l a t i v e  and programmatic 
i n i t i a t i v e s .  The Board has d i r e c t e d  i t s  newly  c rea ted  -Tox i c  Substances 
Committee t o  under take a  s u b s t a n t i v e  e v a l u a t i o n  o f  these  c u r r e n t  and planned 



t o x i c  substance c o n t r o l  programs t o  determine what p rogress ,has  been made b y  
t h e  P a r t i e s  i n  f u l f i l l i n g  t h e  requ i rements  o f  A n n e x ' l 2  o f  t h e  Agreement, as 
w e l l  as t o  i d e n t i f y  d e f i c i e n c i e s  i n  these  progranis so t h a t  c o r r e c t i v e  
l e g i s l a t i v e  o r  r e g u l a t o r y  a c t i o n s  can be i n i t i a t e d .  

The T o x i c  Substances Committee has p repared  an I n t e r i m  Repor t  t o  t h e  Board 
which recommends a  management framework f o r  e v a l u a t i n g  t o x i c  substance c o n t r o l  
programs. As a  f i r s t  s t e p  i n  t h i s  e v a l u a t i o n ,  t h e  Committee has comp i led  
d e t a i l e d  i n f o r m a t i o n  on a p p l i c a b l e  l e g i s l a t i o n  and programs and i s  p roceed ing  
w i t h  i t s  assessment. The I n t e r i m  Repor t  a l s o  d i s p l a y s  t h e  t a s k s  which must be 
completed f o r  p r e s e n t a t i o n  i n  t h e  1981 B i e n n i a l  Report .  The Board i s  aware 
t h a t  such an e v a l u a t i o n  i s  a  complex and t ime-consuming u n d e r t a k i n g  which w i l l  
r e q u i r e  e x t e n s i v e  c o o p e r a t i o n  and p a r t i c i p a t i o n  b y  t h e  j u r i s d i c t i o n s  i f  i t  i s  
t o  be success fu l .  It a l s o  notes,  f o r  e v a l u a t i o n  purposes, t h a t  t o x i c  sub- 
s tance  c o n t r o l  measures cannot  e a s i l y  o r  w i s e l y  be separated f r o m  o v e r a l l  
p o l l u t i o n  c o n t r o l  programs. The Board o f f e r s ,  as o n l y  one example o f  such 
comp lex i t y ,  t h e  f a c t  t h a t  i q s  Committee has a l r e a d y  i d e n t i f i e d  o v e r  200 d a t a  
i n f o r m a t i o n  systems c u r r e n t l y  o p e r a t i o n a l  w i t h i n  t h e  bas in .  

The Board does conclude that there is evidence 
that the Great Lakes:ecosystem is responding to the 

P 

controls already in place. 

For  example, s u b s t a n t i a l  r e d u c t i o n s  i n  o r g a n o c h l o r i n e  r e s i d u e s  have been found  
i n  sma l l  f i s h  f r o m  Lakes O n t a r i o  and E r i e .  S i m i l a r l y  PCB, DDT and m i r e x  
r e s i d u e s  d e c l i n e d  i n  h e r r i n g  gu l ' l  eggs from b o t h  lower  l a k e s  i n  1979. 
Dec l ines  a r e  a l s o  r e p o r t e d  f o r  h e r r i n g  g u l l  eggs f r o m  Lake Huron and Lake 
Mich igan w h i l e  d e c l i n e s  i n  eggs f r o m  Lake S u p e r i o r  were n o t  as s i g n i f i c a n t  as 
f r o m  t h e  o t h e r  l akes .  These d e c l i n e s  r e p r e s e n t  decreased loads  of contam- 
i n a n t s  i n t o  t h e  ecosystem. 

The Board c a u t i o n s ,  however, t h a t  these  d e c l i n e s  shou ld  n o t  be i n t e r p r e t e d  
t o  mean t h a t  a l l  necessary c o n t r o l s  have been implemented. 

In pa-rticular', the Board is concerned about the 
pollutants which enter the system via the atmosphere. 

For  example, r e c e n t s t u d i e s  i n d i c a t e  t h a t  a tmospher ic  i n p u t s  o f  PCBs r e p r e s e n t  
a  s i g n i f i c a n t  p o r t i o n  o f  t h e  t o t a l  i n p u t  f r o m  a l l  sources f o r  Lakes Super io r ,  
M ich igan  and Huron. 

The ~ o a r d  is equal 1 y concerned about the hazardous 
waste disposal issue and the lack of public acceptancg 
for the siting of such facilities. 

EUTROPHICATION 
Programs t o  c o n t r o l  phosphorus i n p u t s  and hence abate a c c e l e r a t e d  e u t r o -  

ph ic 'a t ion ,  p a r t i c u l a r l y  i n  t h e  LowerxLakes, have been t h e  c o r n e r  s t o n e o f  b o t h  
t h e  1972 and 1978 Agreements. The l a k e s  have responded' t o  t h o s e  c o n t r o l  
programs i n  t h e  .foil owing manner: 

. . . . 

T o t a l  and  s o l u b l e  ph6sphori is c o n c e n t r i t i o n s  dec l  i n e d  s i g n i f i c a n t l y  i n  t h e  
D e t r o i t  R i v e r  b e t w e e n ' l 9 6 8  and 1979. T o t a l  phosphorus l o a d s ' t o  L a k e - E r i e  have 



dec l  i ned  from over  90,000 kg/d i n  1968 t o  approx imate ly  14,000 kg/d i n  1979 ( a  
decrease o f  84%) due l a r g e l y  t o  t h e  implementat ion o f  phosphorus c o n t r o l  
programs i n  D e t r o i t .  

T o t a l  phosphorus l e v e l s  decreased s l i g h t l y  i n  Lake O n t a r i o  i n  1979 as 
compared w i t h  1978 l e v e l s .  I n  t h e  nearshore areas between t h e  Niagara R i v e r  
and Oshawa, s i g n i f i c a n t  downward t r ends  i n  phosphorus l e v e l s  were measured 
between 1967 and 1979, as a r e s u l t  o f  c o n t r o l  programs implemented on t h e  
Canadian s ide .  

Programs t o  l i m i t  d i scharge  o f  phosphorus t o  1 mg/L (as  recommended b t h e  T Water Q u a l i t y  Board i n  1976) a t  mun i c i pa l  p l a n t s  on t h e  Upper Lakes a re  a SO 

underway. S i g n i f i c a n t  dec l i nes  o f  mun i c i pa l  phosphorus d ischarges i n t o  a l l  
t h r e e  upper lakes  have been observed and a re  d i sp l ayed  i n  Sec t i on  111. 

But t h e  Board no tes  t h a t  t h e r e  s t i l l  remains a number o f  mun i c i pa l  t r e a t -  
ment p l a n t s  on Lakes E r i e  and O n t a r i o  which a re  n o t  y e t  ach iev i ng  1 mg/L and 
which have t h e  p o t e n t i a l  t o  exceed t h e  compl iance dead l ines  o f  t h e  1978 Agree- 
ment. 

The Board strongly recommends that the IJC urge the 
Governments to increase their efforts to ensure that 
these plants meet their target effluent loads. Because 
phosphorus loads still exceed the targets, the Board 
also recommends, as it has in the past, that a phos- 
phate detergent limitation be adopted for those 
portions of Ohio and Pennsylvania within the Great 
Lakes Basin to assist in reducing phosphorus loads. 

I n  c o n t r a s t  t o  t h e  p l a n t s  which a re  n o t  y e t  meet ing t h e i r  phosphorus 
t a r g e t  loads, t h e  Board wishes t o  acknowledge and h i g h l i g h t  t h e  success of 
those m u n i c i p a l i t i e s  on t h e  lakes  which have n o t  o n l y  achieved 1 mg/L b u t  
which have i n  many cases c o n s i s t e n t l y  performed below 1 mg/L. A l i s t  of such 
p l a n t s  i s  con ta ined  i n  t h e  Appendix. 

SURVE I LLANCE 
The Board recommends that the IJC accept the 

Great Lakes International Surveillance Plan, as 
revised and published in November 1980, as satisfying 
the requirements of Annex 11 of the Agreement. 

The Board makes t h i s  recommendation w i t h  t h e  s t r o n g  c o n v i c t i o n  t h a t  t h e  
P lan  i s ,  and must c o n t i n u e  t o  be, viewed as a framework w i t h i n  which programs 
can and should  be mod i f ied  t o  address changing p r i o r i t i e s  and new env i ron-  
menta l  c o n d i t i o n s .  

The -Board further concludes that the Great Lakes 
surveillance findings have had an impact on remedial 
programs and are necessary and essential. to evaluate 
the effectiveness of control measures. 



Spec i f i c  examples o f  how w e l l  s u r v e i l l a n c e  has c o n t r i b u t e d  t o  our  knowledge o f  
Great Lakes water q u a l i t y  i s  con ta ined  i n  Sec t ion  I V .  

PROBLEM AREAS 

The Board has f o r  severa l  years r e p o r t e d  t o  t h e  IJC on s p e c i f i c  geographic 
areas w i t h i n  t h e  Great Lakes Basin which do n o t  meet Agreement o b j e c t i v e s  
and/or j u r i s d i c t i o n a l  standards. W i t h i n  t h i s  r e p o r t ,  t h e  Board updates t h e  
1978 Problem Area l i s t  w i t h  t h e  a d d i t i o n  o f  t h r e e  new areas i n  Michigan: 
Munising beach, Marquette beach and White Lake. 

The Board wishes t o  adv ise  t h e  Commission t h a t  i t  w i l l  p resen t  a  new 
pe rspec t i ve  on Great Lakes environmental  problems i n  t h e  1981 B i e n n i a l  Report .  
Th i s  new approach w i l l  t a ke  i n t o  account t h e  increase f rom 8  t o  4 1  i n  s p e c i f i c  
ob jec t i ves ,  as w e l l  as t he  "ecosystem" o r  "whole l ake "  emphasis con ta ined  i n  
t h e  1978 Agreement. 

OBJECTIVES - 

Dur ing  1980, t h e  Board undertook an ana l ys i s  o f  Agreement S p e c i f i c  Objec- 
t i v e s  and t h e i r  impact on j u r i s d i c t i o n a l  standards o r  ob jec t i ves .  

. .. . ,. . . 
. . . . 

The Board is pleased to report that this review found 
that Agreement Objectives have had a decided impact on 
the water quality standards and objectives adopted by 
both Canadian and United States jurisdictions. 

DATA QUALITY AND QUANTITY 

The bas i s  f o r  most o f  t h e  i n f o r m a t i o n  con ta ined  i n  t h i s  r e p o r t  and 
p rev ious  Board r e p o r t s  i s  t h e  da ta  c o l l e c t e d  and analyzed by t h e  j u r i s d i c t i o n s  
and t he  p r i v a t e  sec to r  s c i e n t i f i c  community. The q u a l i t y  and accuracy of t h a t  
da ta  i s  c r i t i c a l  f o r  e v a l u a t i n g  progress under t h e  Agreement, f o r  de te rmin ing  
compliance w i t h  r egu la t i ons ,  and f o r  making m u l t i - m i l l i o n  d o l l a r  c o n t r o l  
program dec is ions .  

The Board wishes to again advise the IJC of the 
increasing res.oKce constraints on ..all jurisdictions . 

in the areas of analytical capacity and capability. 

The ever s p i r a l l i n g  demands f o r  complex o rgan ic  analyses, s o p h i s t i c a t e d  
equipment and s k i l l e d  s t a f f  must be met o r  i t  w i l l  become i n c r e a s i n g l y  more 
d i f f i c u l t  t o  p r o v i d e  t i m e l y  and accurate i n f o r m a t i o n  and c o n t r o l  programs w i l l  
be hindered. 

The Board also concludes that the assessment of 
Great Lakes laboratory performance is an essential 
part of the international surveillance program and it 
recommends that additional resources be assigned by 
all jurisdictions to quality assurance programs, 
including the interlaboratory comparison effort. . 



And finally, the Board w7shes to alert the Commission that present proce- 
dures within the Windsor Regional- Office for handling the enormous amounts of 
compliance and ambient water quality information appear to be less than 
adequate. The Board is reviewiqg the matter and will be forwarding its 
recommendations in the near future. 

1978 AGREEMENT 
The Board outlines in Section V the progress of the Parties in estab- 

lishing programs to fulfill the objectives of the international Agreement. It 
also highlights some of the significant pollution control issues and abatement 
program progress. 



I1 Aquatic Ecosystem Quality 

I n  keeping w i t h  t h e  ecosystem concept adopted i n  t h e  1978 Great Lakes 
Water Q u a l i t y  Agreement, t h i s  s e c t i o n  summarizes, on a  l a k e  by l a k e  bas is ,  
water q u a l i t y  issues as t hey  r e l a t e  t o  sediments, a i r  and b i o t a .  Eut rophica-  
t i o n  i s  eva luated i n  terms o f  i n d i c a t o r s  o f  acce le ra ted  e u t r o p h i c a t i o n  brought  
about by man-induced a d d i t i o n s  o f  n u t r i e n t s ,  p a r t i c u l a r l y  phosphorus. Contarn- 
i n a n t s  a re  discussed w i t h  p a r t i c u l a r  emphasis on t o x i c  substances and a r e  
expressed as o rgan ic  o r  i no rgan i c  res idues  n o t  no rma l l y  found i n  t h e  system. 
An update on whole l ake  water q u a l i t y  problems and s p e c i f i c  l o c a l  problem 
areas i s  a l s o  provided. 

BAS1 N OVERVIEW 

The Water Q u a l i t y  Board, r ecogn i z i ng  e u t r o p h i c a t i o n  and con tamina t ion  t o  
be t h e  key concerns i n  t h e  Great Lakes aquat i c  ecosystem, e s t a b l i s h e d  these 
issues as h i ghes t  p r i o r i t y  i n  t h e  implementat ion o f  t h e  Great  Lakes I n t e r -  
n a t i o n a l  S u r v e i l l a n c e  Plan. From s u r v e i l l a n c e  programs implemented i n  1979, 
t he  f o l l o w i n g  represen t  t h e  more s i g n i f i c a n t  f i n d i n g s :  

CONTAMINANTS 

General i n d i c a t i o n s  o f  dec l i nes  o f  PCB, DDT and DDE have been found i n  
f i s h  and g u l l  po-pul a t i o n s  throughout  t h e  basin,  i n d i c a t i v e  o f  decreased 
exposure of t h e  b i o l o g i c a l  community. I n  pas t  r e p o r t s ,  t h e  Board noted 
newly i d e n t i f i e d  compounds i n  t h e  Great  Lakes System. Al though no new 
compounds were r e p o r t e d  t h i s  year,  systemat ic ,  .annual scans o f  f i s h  and 
g u l l  eggs w i l l  con t i nue  i n  o rde r  t o  p rov ide  an e a r l y  warning o f  t h e  
occurrence o f  contaminants i n  t h e  bas in  and s p e c i f i c  l o c a l i t i e s  w i t h i m  it. 

There has been a  s u b s t a n t i a l  decrease i n  t h e  concen t ra t i ons  o f  organo- 
c h l o r i n e  res idues  i n  a  v a r i e t y  o f  species o f  smal l  f i s h  o f  Lakes O n t a r i o  
and E r i e .  Decl ines i n  PCB concen t ra t i ons  have ranged between 22% and 89% 
i n  Lake On ta r i o  f i s h  samples and 60% and 89% i n  Lake E r i e  f i s h  samples. 
The genera l  na tu re  o f  t h i s  decrease i n  a  v a r i e t y  o f  f i s h  species i m p l i e s  a  
decrease i n  i n p u t  o f  o rganoch lo r ides  t o  t h e  system. 

S i m i l a r l y  PCB, DDT and mi rex  res idues  dec l i ned  i n  h e r r i n g  g u l l  eggs f r om 
bo th  lower lakes  du r i ng  1979. Decl ines a re  a l s o  r e p o r t e d  f o r  Lake Huron 
and Lake Michigan, a l though dec l i nes  i n  Lake Super io r  were n o t  as . 
s i g n i f i c a n t  as i n  t h e  o t h e r  lakes. These dec l i nes  a l s o  rep resen t  
decreased i n p u t s  of contaminants t o  t h e  Great  Lakes. 

EUTROPHICATION 

Although t h e  non-conservat ive na tu re  o f  phosphorus and i t s  ex tens i ve  
i n t e r a c t i o n  w i t h  b i o l o g i c a l  popu la t i ons  make i t  ve ry  d i f f i c u l t  t o  
determine t h e  impact o f  c o n t r o l s ,  t h e r e  a r e  areas such as t h e  Bay o f  



Quinte,  D e t r o i t  R i ve r  and n o r t h  shore o f  western Lake Er ie ,  and Saginaw 
Bay where p o i n t  s.ource c o n t r o l s  have markedly a f f e c t e d  t h e  water q u a l i t y  
o f  r e c e i v i n g  waters. 

To ta l  phosphorus l e v e l s  i n  Lake Ontar io  decreased s l i g h t l y  i n  1979, thus 
con t i nu ing  the  t r e n d  o f  d e c l i n i n g  l e v e l s  observed over t he  l a s t  decade f o r  
the  whole lake. Phosphorus l e v e l s  i n  t h e  Toronto nearshore, though h igher  
i n  1978, a re  cons i s ten t  w i t h  t he  long term decreasing t rend.  

. . 

The long term dec l i ne  i n  phosphorus concent ra t ions  i n  t h e  Toronto- 
Hamilton-Niagara R iver  shore zone o f  Lake Ontar io  measured over t h e  pas t  
decade i s  impressive. For instance, t o t a l  phosphorus measured i n  Toronto 
Inner  Harbour has decreased f rom 88 vg/L i n  1968 t o '  28 vg/L i n  1978 as a  
r e s u l t  o f  remedi a1 measures. 

To ta l  and so lub le  phosphorus concent ra t ions  dec l ined  s i g n i f i c a n t l y  i n  t h e  
D e t r o i t  R i ve r  between 1968 and 1979. To ta l  phosphorus loads t o  Lake E r i e  
have dec l ined  f rom over 90,000 kg/d i n  1968 t o  approximately 14,000 kg/d 
i n  1979 l a r g e l y  because o f  t h e  implementat ion o f  phosphorus c o n t r o l  
programs i n  D e t r o i t  . 

PROBLEM AREAS 

With t h e  s ign ing  o f  t he  1978: Water Q u a l i t y  ~greement ,  t h e  number o f  
s p e c i f i c  o b j e c t i v e s  on which problem areas are  based were increased f rom 8  
t o  41. The na ture  o f  t h e  a d d i t i o n a l  s p e c i f i c  o b j e c t i v e s  i s  such t h a t i t h e  
Board p lans  t o  reassess t h e  problem area concept t o  cons ider  sys te~na t i c  
whole lake  problems. The Board w i l l  p resent -  a  new perspect iv.e on Great 
Lakes environmental problems i n  t h e  1981 B ienn ia l  Report t o  t h e  Commjssion. 

I n  1979, t h r e e  new problem areas were i d e n t i f i e d  by t h e  Michigan Depart- 
ment o f  Natura l  Resources. Two problem areas on Lake Super ior  have been 
repo r ted  a t  Munising and Marquette beaches because f e c a l  c o l i f o r m  and 
t o t a l  c o l i f o r m  ob jec t i ves  were exceeded. A new problem area was a l so  
i d e n t i f i e d  on Lake Michigan, a t  White Lake, because o f  e leva ted  l e v e l s  o f  
c h l o r i n a t e d  hydrocarbons i n  water, f i s h  and i n  sediments. 

A problem area repo r ted  e a r l i e r  by t h e  Water Q u a l i t y  Board i n  Lake Ontar io  
a t  t h e  Bay o f  Q u i n t e  has responded s i g n i f i c a n t l y  t o  eu t roph i ca t i on  
con t ro l s .  Levels o f  phosphorus have dec l ined  i n  t h i s  area r e s u l t i n g  i n  
decreased ch lo rophy l l ,  t u r b i d i t y  and decreased t ime where m ic ro  s t r a i n e r s  
were requ i red  a t  t he  B e l l e v i l l e  Water Treatment Plant .  Nevertheless, 
d isso lved  oxygen may remain a t  depressed l e v e l s  f o r  some t i m e  because of 
t he  long  residence t ime o f  .waters i n  t h e  Bay of Q u i n t e  area. 

. . 
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~i n c i  c o n c ' e i t r d t i o n , i  :of tdx i 'c  s ' i bg tances  i.n water aye e x t r & e ~ : ~  low:!and 
d i f f i c u l t .  to',measure, f i s h ,  sediment' and.wild!i,fe ,of  .the.,GreatI,akes .-in .whi.ch 
these substances c o n c e n t r a t e  a re  analyzed and used ' as i n d i c a t o r s  o f  contamina- 



t i o n .  Whi le  contaminant l e v e l s  i n  f o r a g e  f i s h  and g u l l  eggs may n o t  be 
r e l e v a n t  t o  human consumption c r i t e r i a ,  these  organisms can p r o v i d e  d a t a  f o r  
de te rmin ing  contaminant uptake as a  f u n c t i o n  o f  t i m e  and geographic l o c a t i o n .  

Ana l ys i s  i n  t h e  Lower Great  Lakes o f  young s p o t t a i l  sh iners ,  chosen 
because t h e y  rep resen t  l o c a l i z e d  cond i t i ons ,  i d e n t i f i e d  s i g n i f i c a n t  d e c l i n e s  
i n  o rganoch lo r i ne  contaminants (Tab1 e  1 ) .  Residue decreases were s i t e  
s p e c i f  i c y  and ranged f r om 22% t o  89% f o r  PCB res idues .  Leve ls  o f  DDT and 
m e t a b o l i t e s  con t inued  t o  dec l i ne .  M i rex  r es i dues  con t i nued  t o  decrease and, 
a t  severa l  s i t e s ,  t h e  concen t ra t i ons  i n  f i s h  were below t h e  l e v e l  o f  de tec t i on .  

S i m i l a r l y ,  s t u d i e s  a long t h e  nearshore zone o f  New York have' noted 
dec l i nes  o f  PCBs s i nce  1978. M i rex  con tamina t ion  o f  Lake O n t a r i o  and St .  
Lawrence R i v e r  f i s h  s t i l l  exceed FDA g u i d e l i n e s  p a r t i c u l a r l y  i n  l a r g e  f i s h .  

Open l a k e  f i s h  contaminant da ta  suppor t  t h e  nearshore obse rva t i on  o f  
d e c l i n e s  i n  PCB and DDT i n  Lake On ta r i o .  Mean va lues o f  PCB i n  a l l  t o p  
p reda to r  spec ies exceed t h e  Agreement o b j e c t i v e  o f  1.0 pg/g. Lake t r o u t  and 
ra inbow t r o u t  had mean l e v e l s  o f  CDDT and mi rex  exceeding t h e  Agreement 
o b j e c t i v e  o f  0.1 pg/g. Coho salmon, however, had mean va lues  l e s s  than  t h e  
Agreement o b j e c t i v e s  f o r  b o t h  CDDT and mirex.  

A1 1  major  o rganoch lo r ines  measured i n  h e r r i n g  g u l l .  eggs f r om Lake Onta r io ,  
exc l ud ing  HCBs (Snake I s 1  and), con t inued  t o  dec l  i n e  a t  b p t h  mon i to red  c o l o n i e s  
i n  1979 (see Appendix t o  t h i s  r e p o r t ) .  The h a l f  l i v e s  a r e  s h o r t  and r a t e s  o f  
d e c l i n e  a re  r a p i d  except f o r  d i e l d r i n .  Rapid r a t e s  o f  d e c l i n e  r e f l e c t  a  
decrease o f  i n p u t s  o f  these  contaminants i n t o  t h e  Lake O n t a r i o  ecosystem. 
Reproduct ive success o f  b o t h  mon i to red  c o l o n i e s  on Lake O n t a r i o  was normal i n  
1979. 

EUTROPHICATION 

Lakewide mean concen t ra t  i ons  o f  t o t a l  phosphorus decreased s l  i g h t l y  (0.8 
pgP/L) i n  1979 r e l a t i v e  t o  1978. I n  t h e  Toronto area, t o t a l  p h o s p h o r ~ ~ s  
concen t ra t i ons  averaged 22.8 pg/L, a  17% inc rease  over  1978. The sharp 
d e c l i n e  t o  19.5 pg/L observed i n  1978 may be s imp l y  t h e  r e s u l t  of p h y s i c a l -  
chemical  v a r i a b i l i t y  i n  t h e  Toronto area d u r i n g  t h e  sampl ing per iod .  

Spr ing  n i t r o g e n  concen t ra t i ons  i n  Lake Onta r io ,  measured as n i t r a t e  p l u s  
n i t r i t e ,  i nc reased  4.4 and 4.8% a t  1 and 40 m depths, r e s p e c t i v e l y .  Resu l t s  
i n d i c a t e  n i t r o g e n  i s  i nc reas ing  a t  t h e  r a t e  o f  10.1 pgN/L annua l l y .  Spec i f i c  
conductance and c h l o r i d e ,  b o t h  conse rva t i ve  parameters, changed l e s s  than  1% 
f rom 1978 s p r i n g  l e v e l s .  A t  207 mg/L, t o t a l  d i s s o l v e d  s o l i d s  s t i l l  exceed t h e  
wate r  q u a l i t y  o b j e c t i v e  o f  200 mg/L. I n  B lack Bay and i n  t h e  Niagara R i v e r  
( f o r  t h e  f i r s t  t ime  s i n c e  t h e  r e p o r t s  were submi t ted  i n  t h e  e a r l y  7 0 1 s ) ,  t h e  
t o t a l  d i s so l ved  s o l i d s  o b j e c t i v e  was met. 

Nearshore s t u d i e s  o f  water  q u a l i t y  were l i m i t e d  t o  t h e  n o r t h  shore o f  Lake 
O n t a r i o  between t h e  Niagara R i v e r  and Oshawa. S i g n i f i c a n t  downward t r e n d s  o f  
phosphorus l e v e l s  have been measured a long t h i s  s e c t i o n  d u r i n g  t h e  p e r i o d  o f  
1967 t o  1979. The g r e a t e s t  improvement was recorded  a long t h e  h i g h l y  developed 
s e c t o r  west of Toronto where phosphorus i n p u t s  were h i g h e s t  and where p ropor -  



t i o n a t e l y  t h e  g r e a t e s t  degree o f  phosphorus r e d u c t i o n  occur red  (F igu re  1 ) .  . ; 
To ta l  phosphorus i n  Toronto I n n e r  Harbour has decreased f r om 88-pg/L i n  1968 
t o  28 pg/L i n  1978 as a  r e s u l t  o f  t h e  complet ion o f  t h e  s torm sewer . 
c o l  l e c t o r  and t h e  Ashbridges Bay t rea tment  p l a n t .  

L A K E  E R I E  

CONTAMINANTS 

Contaminant l e v e l s  i n  f i s h  from r i v e r  mouth surveys dec l i ned  i n  1979. 
Resu l t s  o f  c o l l e c t i o n s  f rom P o i n t  Pelee over a  f ou r - yea r  p e r i o d  i n d i c a t e d  a 
60% d e c l i n e  i n  PCBs and 80% d e c l i n e  i n  t o t a l  DDT (Tab le  2).  

Open l a k e  f i s h  contaminant s t u d i e s  have i n d i c a t e d  inc reases  o f  PCB' i n  coho 
salmon and wal leye.  Th i s  d i f fe rence  between a  nearshore d e c l i n e  of PCB and 
inc rease  i n  t h e  open l a k e  r e f l e c t s  t h a t  f i s h  contaminant l e v e l s  i n  t h e  open. 
l a k e  a re  responding more s l o w l y  t o  t h e  PCB ban o f  1972. DDT l e v e l s  i n  coho 
salmon, however, have dec l ined,  and m i rex  was n o t  detected.  

Decl i n i n g  t r ends  e v i d e n t '  f o r  a1 1  major  o rganoch lo r ine  res idues  i n  h e r r i n g  
- g u l l  eggs c o l l e c t e d  from Lake E r i e  have been observed (excep t  d i e l d r i n  which 

showed an ext remely  l ong  h a l f - l i f e  and s low r a t e  o f  d e c l i n e  o r  no s i g n i f i c a n t  
t r e n d ) .  The h a l f - 1  i ves  o f  a1 1  res idues ,  except f o r  DDT, a re  v e r y  long  i n  
h e r r i n g  g u l l s  f rom t h i s  l a k e  r e l a t i v e  t o  t h e  o t h e r  f o u r  lakes.  Consider ing 
changes i n  r e s i d u e  l e v e l s  i n  g u l l  eggs and i n  coho salmon, t h i s  may i n d i c a t e  a  
cont inuous i n p u t  o f  res idues  i n t o  t h e  foodcha in  which i s  s low ing  more gradual -  
l y  i n  Lake E r i e .  Reproduct ive success of bo th  h e r r i n g  g u l l  mon i to red  co lon ies  
was normal i n  1979. 

Organic contaminants ana l ys i s  of sediment i n  t h e  western b a s i n  o f  Lake 
E r i e  dur ing.  1979 i n d i c a t e d  t h a t  t h e  D e t r o i t  R i ve r  was a  major  source o f  PCB 
contaminated sediments. M i rex  was n o t  de tec ted  i n  a  survey o f  May 1979 b u t  
was de tec ted  (up t o  20 p g l k g )  i n  August of t h a t  year, suggest ing a  source of 
con tamina t ion  over t h e  i n t e r v e n i n g  per iod .  The s p a t i a l  d i s t r i b u t i o n  and 
v a r i a t i o n  between 1979 surveys f o r  o rgan ic  m a t e r i a l s  such as PCBs, DDT and 
mi rex  and i n d u s t r i a l  meta ls  such as chromium, z i n c  and l ead  i n d i c a t e  a  
s i g n i f i c a n t  secondary sediment t r a n s l o c a t i o n  process o c c u r r i n g  i n  t h e  basin.  

EUTROPHICATION 

A d e t a i l e d  r e p o r t  on t h e  r e s u l t s  o f  open l a k e  and nearshore sampl ing i s  
be ing  compi led by  t h e  S u r v e i l l a n c e  Work Group and i s  scheduled f o r  complet ion 
i n  1981. 

Between 1967 and 1977, t o t a l  phosphorus l e v e l s  i n  t h e  v i c i n i t y  of Col-  
ches te r  Beach and, P o i n t  Pelee have dec l  i ned f rom 46 u.g/L t o  under 30 pg/L. 
Th i s  d e c l i n e  i s  a l s o  observed a t  t h e  K i n g s v i l l e  wa te r  in take ,  and p robab ly  
r e f l e c t s  decreased loads  f r om t h e  D e t r o i t  R i ve r  where phosphorus l e v e l s  have 
dec l i ned  f r om 190 pg/L i n  1968 t o  30 pg/L i n  1979. 

One o f  t h e  major  symptoms of e u t r o p h i c a t i o n  has been changes i n  t h e  zoo- 
benthos. S tud ies  i n  1979 i n  t h e  western bas in  compared t o  s tud ies  f rom 1967 
showed no tab le  improvements i n  t h e  composi t ion o f  ben th i c  communities. 



TOTAL PHOSPHORUS : NIAGARA TO JORDAN HARBOUR 

TOTAL PHOSPHORUS ASHBRIDGES BAY TO AJAX , 

Figure 1 Nearshore Phosphorus Gradients in Lake Ontario, 1967-1979 
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Chironomid l a r v a e  accounted f o r  a  l a r g e r  percentage o f  t h e  t o t a l  organisms 
c o l l e c t e d  d u r i n q  1979 than  i n  1967. and t h e  reamearance  f o r  t h e  f i r s t  t ime  
s ince  ' the ear l y "501s  o f  - the  burrowing m a y f l y  ( ~ e x a ~ e n i a  Limbata) near t h e  
mouth o f  t h e  D e t r o i t  R i v e r  suggests an improvement i n  t h e  b e n t h i c  community. 

LAKE HURON 

CONTAMINANTS 

D e c l i n i n g  t r ends  a r e . e v i d e n t  f o r  a l l  major  o rganoch lo r ines  de tec ted  i n  
h e r r i n g  g u l l  eggs f rom t h e  two Lake Huron mon i to red  co lon ies .  Shor t  h a l f  
l i v e s  o r  r a p i d  r a t e s  o f  d e c l i n e  a re  ev iden t  f o r  DDE, DDT, HCB and mirex. PCBs 
and d i e l d r i n  a re  d e c l i n i n g  more s low ly .  Th i s  i s  most l i k e l y  due t o  a  more 

, g radua l  s low ing  o f  t h e  i n p u t s  o f  these two chemicals i n  t h e  ecosystem. Repro- 
d u c t i v e  success o f  bo th  co lon ies  on Lake'Huron was normal i n  1979. 

EUTROPHICATION 
. . 

No d e t a i l e d  assessments o f  t he  t r o p h i c  s t a t u s  o f  Lake Huron were performed 
i n  1979? Dur ing 1980, Lake Huron was surveyed i n t e n s i v e l y ,  and a  d e t a i l e d  
r e p o r t  w i l l  be submi t ted  a t  a  l a t e r  date. 

LAKE SUPERIOR 

CONTAMINANTS 

Annual surveys of f i s h  contaminants i n  Lake Super io r  have been performed 
a l though da ta  a r e  n o t  p r e s e n t l y  a v a i l a b l e  t o  assess r e s i d u e  l e v e l s .  Th i s  
i n f o r m a t i o n  w i l l  be r e p o r t e d  i n  t h e  near f u t u r e .  

Organic r e s i d u e  l e v e l s  found i n  1979 i n  h e r r i n g  g u l l  eggs o f  Lake Super io r  
have i n d i c a t e d  l i t t l e  change i n  l e v e l s  o f  PCBs and d i e l d r i n  s i nce  1974. Leve ls  
o f  s i m i l a r  p e r s i s t e n t  o rganoch lo r ines  such as DDE are, however, d e c l i n i n g  a t  a  
constant  r a t e  s i m i l a r  t o  those measured i n  Lake O n t a r i o  co lon ies .  'The c o n t r a s t  
i n  t he  apparent ecosystem behaviour o f  t h e  chem ica l l y  s i m i l a r  r es i dues  DDE and 
PCB may r e f l e c t  t h e  c o n t i n u i n g  i n p u t  of PCB i n t o  Lake Super io r  from t h e  atmo- 
sphere. Reproduct ive success o f  h e r r i n g  g u l l s  a t  Agawa Rock, n o r t h  o f . S a u l t  
Ste. Marie, was below normal and i s  t h e  s u b j e c t  o f  more i n t e n s i v e  s u r v e i l l a n c e  
i n  1980. Reproduct ive success o f  g u l l s  a t  G ran i t e  I s l a n d  near Thunder Bay was 
normal . 
EUTROPHICATION 

I n t e n s i v e  e u t r o p h i c a t i o n  s tud ies  were n o t  performed on Lake Super io r  i n  
1979. The Problem Areas s e c t i o n  o f  t h i s  r e p o r t  o u t l i n e s  water q u a l i t y  changes 
i n  t h e  Thunder Bay area o f  t h e  lake.  

LAKE MICHIGAN 

CONTAMINANTS 

As i n  Lake Super ior ,  da ta  c o l l e c t e d  f rom t h e  open l a k e  f i s h  contaminant 
program are  n o t  a v a i l a b l e  a t  t h i s  t ime.  S u r v e i l l a n c e  o f  w i l d l i f e  contaminants 



u t i l i z i n g  + e r r i n g  g u l l  eggs, however, c o n t i n u e d  i n  1979 th rough  a  c o o p e r a t i v e  
p r o j e c t  between t h e  U n i t e d  S t a t e s  F i s h  and W i l d l i f e  S e r v i c e  and t h e  Canadian 
W i l d l i f e  Serv ice .  

Lake M ich igan  g u l l  c o l o n i e s  c o n t i n u e d  t o  e x h i b i t  h i g h  l e v e l s  o f  PCBs and 
DDE ( T a b l e  3 ) .  Leve ls  a t  t h e  S i s t e r  I s l a n d  i n  Green Bay i n d i c a t e  a  d e c l i n e  i n  
r e s i d u e s  i n  1979. Leve ls  o f  d i e l d r i n  c o n t i n u e d  t o  be t h e  h i g h e s t  o f  a l l  Grea t  
Lakes c o l o n i e s .  Reproduc t i ve  success o f  h e r r i n g  g u l l s  m o n i t o r e d  a t  b o t h  
c o l o n i e s  was normal. 

Between 1976 and 1977, t h e r e  was a  d e c l i n e  i n  t o t a l  phosphorus l e v e l s  i n  
Lake Mich igan.  Average t o t a l  phosphorus f e l l  f r o m  8.0 ug/L t o  5.2 vg/L  i n  t h e  
sou thern  b a s i n  o f  t h e  l a k e .  Secchi depth  inc reased  (5.5. rn t o  5.9 m) w i t h  
co r respond ing  decreases i n  p h y t o p l a n k t o n  numbers (4800 mL t o  4100 mL), and 
c h l o r o p h y l l  a  (1.7 ug/L t o  1.4 vg/L) .  I t  was noted, however, t h a t  b lue -g reen  
a lgae  inc reased  i n  r e 1  a t  i v e  abundance d u r i n g  t h i s  pe r iod .  

Causes o f  t h i s  s h i f t  i n  t r o p h i c  c o n d i t i o n s  a r e  n o t  f u l l y  understood, 
a l though  t h e y  m i g h t  be r e l a t e d  t o  t h e  s e v e r i t y  o f  t h e  w i n t e r  o f  1976-77. The 
e x t e n t  t o  which t h e  phosphorus c o n t r o l  programs c o n t r i b u t e d  t o  t h i s  improve- 
ment and t h e  permanence o f  t h i s  improvement a r e  t h e  s u b j e c t s  o f  a d d i t i o n a l  
r e s e a r c h  and m o n i t o r i n g .  Data f r o m  t h e  Chicago wa te r  i n t a k e  i n d i c a t e  t h a t  
lower  l e v e l s  o f  phosphorus have p e r s i s t e d  th rough  1979, w i t h  some i n c r e a s e  
n o t e d  i n  1980. 

PROBLEM AREAS 

The f o l l o w i n g  s e c t i o n s  p r o v i d e  an update t o  problem areas d e f i n e d  i n  
p r e v i o u s  Board r e p o r t s ,  and p r e s e n t  an overv iew p e r s p e c t i v e  on whole l a k e  
problems u t i l i z i n g  atmospher ic d e p o s i t i o n  and f i s h  en t ra inment  as s p e c i f i c  
examples. 

The te rm "problem area" was i n i t i a l l y  used b y  t h e  Water Q u a l i t y  Board i n  
1975 t o  i n d i c a t e  l o c a l i t i e s  i n  t h e  Great  Lakes where f i e l d  measurements showed 
degraded wa te r  qua1 i t y .  The b a s i s  f o r  these  d e t e r m i n a t i o n s  i s  t h e  s p e c i f i c  
wa te r  q u a l i t y  o b j e c t i v e s  i n  t h e  Great  Lakes Water Q u a l i t y  Agreement o r  t h e  
genera l  o b j e c t i v e s  as expressed b y  t h e  domest ic s tandards o r  c r i t e r i a .  

UPDATE 1979-80 

The Water Q u a l i t y  Board recogn izes  f o u r  c a t e g o r i e s  o f  prob lem areas.  

1. An area where -wa te r  q u a l i t y  o b j e c t i v e s  have n o t  been ach ieved because 
remed ia l  programs a r e  n o t  y e t  completed. 

2. An area where remedia l  programs have been completed, b u t  a d e l a y  i s  
expected b e f o r e  c o n d i t i o n s  i n  t h e  l a k e  show improvement. 

3. An area where f u r t h e r  remedia l  programs may be r e q u i r e d .  



4. , An area where o b j e c t i v e s  a re  n o t  l i k e l y  t o  be achieved w i t h  p resen t  
po l  i c y  and techno1 ogy. 

The l o c a t i o n  o f  these problem areas i s  i l l u s t r a t e d  i n  F i g u r e  2. Compli- 
ance o f  t h e  d ischargers  w i t h  domest ic enforcement programs i s  i l l u s t r a t e d  i n  
t h e  Appendix t o  t h i s  r e p o r t .  The Appendix a l s o  g i ves  t h e  d e t a i l e d  assessment 
b y  t h e  j u r i s d i c t i o n  as t o  whether o r  n o t  comp le t ion  o f  t h e  remedia l  programs 
w i l l  r e s u l t  i n  compl iance w i t h  Agreement o b j e c t i v e s .  A r e v i e w  o f  t h e  problem 
area s t a t u s  i s  presented below on a  l a k e  b y  l a k e  bas is .  

LAKE ONTARIO 

I n  1978, e leven  problem areas were i d e n t i f i e d  i n  Lake Onta r io .  A  b r i e f  
update i s  presented here  d e s c r i b i n g  responses o f  t hese  areas t o  ongoing 
remedi a1 .programs. 

1. Bay o f  Q u i n t e  

E u t r o p h i c a t i o n  o f  t h e  Bay of Q u i n t e  has been c h a r a c t e r i z e d  ' by  depressed 
d i s s o l v e d  oxygen l e v e l s .  The 1978 Water Q u a l i t y  Agreement o b j e c t i v e  f o r  
d i s so l ved  oxygen s t a t e s  t h a t  t h e  concen t ra t i on  should  n o t  be l e s s  than  6 
mq/L. I n  t h e  Adolphus Reach area i n  1979, t h e  oxygen l e v e l s  were g e n e r a l l y  
about 4 mg/L and f e l l  s l i g h t l y  below 3  mg/L i n  t h e  deepest p o r t i o n s  o f  t h e  
bay. Oxygen concen t ra t i ons  i n  Adolphus Reach may n o t  decrease f r om presen t  
l e v e l s  and cou ld  improve as a  r e s u l t  o f  t h e  phosphorus removal program. Th i s  
i s  a  l ong  t e rm  problem assoc ia ted  w i t h  l o c a l  i n p u t s  and t h e  l ack  o f  c i r c u l a -  
t i o n  w i t h i n  t h e  area o f  Amherst I s l a n d  and P r i n c e  Edward Po in t .  

I n  t h e  Bay o f  Qu in te ,  phosphorus l e v e l s  and a l g a l  biomass decreased 
s i g n i f i c a n t l y  as a  r e s u l t  o f  phosphorus c o n t r o l s  s t a r t e d  i n  1978. T u r b i d i t y  
was lower  and d e n s i t i e s  o f  a lgae c o l l e c t e d  weekly a t  t h e  B e l l e v i l l e  wa te r  
i n t a k e  were 50 and 60% lower  than  those  recorded  i n  1978. M i c ro  s t r a i n e r s  i n  
t h e  t rea tment  p l a n t  were i n  use o n l y  f o r  a  few weeks d u r i n g  1979, whereas 
p r i o r  t o  1978 m i c r o  s t r a i n e r s  were necessary f o r  f o u r  t o  f i v e  months o f  t h e  
year .  The Bay o f  Q u i n t e  has shown s u b s t a n t i a l  improvement b u t  w i l l  c on t i nue  
under s u r v e i l l a n c e  as a  problem area u n t i l  water  q u a l i t y  o b j e c t i v e s  a re  f u l l y  
met. 

2. N iagara R i v e r  

The Niagara R i v e r  was p r e v i o u s l y  des ignated as a  problem area because o f  
h i g h  phenol l e v e l s .  Concern f o r  t h e  wa te r  q u a l i t y  has inc reased  i n  r e c e n t  
years  because of t h e  abandoned waste d i sposa l  s i t e s  i n  t h e  area and proposed 
new d ischarges t o  t h e  r i v e r  on t h e  Un i t ed  S ta tes  s ide .  Recen t l y  completed 
surveys i n  t h e  r i v e r  e x p l o r i n g  a  wide range o f  p o s s i b l e  con tamina t ing  sub- 
stances revea led  t h a t  t h e  annual average water  q u a l i t y  c o n d i t i o n s  i n  t h e  
Niagara R i v e r  g e n e r a l l y  met t h e  o b j e c t i v e s  o f  t h e  1978 Agreement. Less than  
10% o f  t h e  sarr~ples exceeded s p e c i f i c  o b j e c t i v e s .  

Between 1975 and 1979, t o t a l  i r o n  l e v e l s  inc reased  b u t  concen t ra t i ons  o f  
o t h e r  meta ls  remained cons tan t .  Concen t ra t ions  o f  copper i n  1979 were 8  vg/L 
i n  t ho  Lower Niagara, exceeding t h e  Agreement o b j e c t i v e  o f  5  pg/L. S i m i l a r l y ,  
concen t ra t i ons  o f  i r o n  a t  t h e  same s i t e  was 375 vg/L, and exceeded t h e  Agree- 
ment o b j e c t i v e  o f  300 pg/L. 
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I n  t h e  Upper Niag'ara .River, t h e  water  q u a l i t y  o b j e c t i v e s  were exceeded 
o c c a s i o n a l l y  f o r  cadmium,'copper and i r o n  . i n  1979. The o b j e c t i v e s  f o r  z inc,  
d i e l d r i n ,  PCB, t o t a l  DDT, hep tach lo r  epoxide and e n d r i n  were exceeded 
i n f r e q u e n t l y  i n  1979. 

The 1979 load ings  of PCBs, DDT, and mi rex  i n  suspended sediments t o  Lake 
On ta r i o  were 533, 37, and 11 kg/yr,  r e s p e c t i v e l y .  Levels  o f  PCB and p e s t i -  
c ides  i n  suspended sediments i n  t h e  v i c i n i t y  of Grand I s l a n d  and F o r t ~ E r i e  
were equal t o  o r  l e s s  than  h a l f  o f  t h e  l e v e l s  downstream f rom Grand I s l and .  
Analyses o f  1979 water and suspended sediments i n d i c a t e d  t h a t  t h e  B u f f a l o  
R i ve r  and t h e  Tonawanda Channel a re  sources o f  such contaminants as PCB, 
d i e l d r i n ,  DDT, arsenic ,  cadmium, chromium, copper, lead, n i c k e l  and ' z i n c .  I n  
add i t i on ,  t h e  B u f f a l o  R i ve r  appears t o  be a source o f  a and y-chlordane, 
l indane,  a-BHC; t h e  Tonawanda Channel i s  t h e  source of HCB, endr in ,  hep tach lo r  
epoxide and, mercury. 

3. Toronto Harbour and Water f ron t  

B a c t e r i a l  l e v e l s  i n  Toronto Harbour a t  t h e  mid-harbour and Olympic I s l a n d  
S t a t i o n  have decreased over  t h e  l a s t  two years.  I n  t h e  summer o f  1979, mean 
t o t a l  c o l i f o r m  l e v e l s  i n  t h e  midd le  o f  t h e  Harbour was 678 organisms/100 mL, 
w h i l e  t h e  f e c a l  c o l i f o r m  mean was 9 organisms/100 mL. The Olympic I s l a n d  
Beach e x h i b i t e d  a summer t o t a l  c o l  i f o r m  mean o f  o n l y  128 organisms/lOO mL and 
a f e c a l  c o l i f o r m  mean o f  500 organisms/100 mL. Reductions a r e  l i k e l y  a t t r i -  
bu tab le  t o  remedia l  works cons t ruc ted  by t h e  City o f  Toronto i n v o l v i n g  sewer 
separa t ion  and i n s t a l l a t i o n  o f  a new mid-town i n t e r c e p t e r .  

4. Mississauga-Cl arkson Area 

G u l f  O i l  has reduced i t s  main stream pheno l i c  l oad  f rom 27.9 kg/d i n  1977 
t o  6.6 kg/d i n  1979. There have been problems, however, w i t h  e x i s t i n g  phenol 
t reatment  f a c i l i t i e s .  F u r t h e r  r educ t i ons  a re  expected upon comple t ion  o f  an 
aerated lagoon t o  t r e a t  low s t reng th ,  h i gh  volume waste streams. - H i g h  
s t rength,  low volume pheno l i c  wastes have been d i v e r t e d  t o  a secondary 
mun ic ipa l  sewage t rea tment  p l a n t .  

LAKE ERIE 

There has been no change i n  t h e  number o f  problem areas r e p o r t e d  i n  Lake 
E r i e  between 1978.and 1979. The f o l l o w i n g  i s  an update o f  t h e  s t a t u s  o f  t h e  
water q u a l i t y  problems i n  t h e  D e t r o i t  R i v e r  and a t  Wheatley Harbour. 

1. D e t r o i t  R i v e r  

The water q u a l i t y  o f  t h e  D e t r o i t  R i v e r  has been mon i to red  s i n c e  1967. 
T o t a l  and s o l u b l e  phosphorus concen t ra t i ons  dec l i ned  s i g n i f i c a n t l y  i n  t h e  
D e t r o i t  R i v e r  between 1968 and 1979. T o t a l  phosphorus l e v e l s  d e c l i n e d  f rom 
over  90,000 kg/d i n  1968 t o  approx imate ly  14,000 kg/d i n  1979. As no ted  i n  
t h e  s e c t i o n  on P o i n t  Source Cont ro l  Programs of t h i s  r e p o r t ,  much of t h i s  
reduced l oad ing  t o  Lake E r i e  i s  t h e  d i r e c t  r e s u l t  of phosphorus c o n t r o l  a t  t h e  
D e t r o i t  Sewage Treatment P lan t .  



I n  1979, i t  was found t h a t  concen t ra t i ons  o f  phenol exceeded t h e  ~ ~ r e e m e n t  
water q u a l i t y  o b j e c t i v e  i n  over 41% o f  t h e  samples c o l l e c t e d  and averaged 1.2 
yg/L 

Concentrat ions o f  t o t a l  d i sso l ved  s o l i d s  exceeded t h e  Agreement o b j e c t i v e  
i n  o n l y  1% o f  t h e  samples. I r o n  l e v e l s ,  however, exceeded t h e  Agreement water 
q u a l i t y  o b j e c t i v e  i n  over  42% o f  t h e  samples. Leve ls  o f  water q u a l i t y  ob jec-  
t i v e s  f o r  d i sso l ved  oxygen, pH, ammonia, n i t r ogen ,  lead, selenium o r  a r sen i c  , 
d u r i n g  1979 d i d  no t  exceed t h e  ob jec t i ves .  

2. Wheatley Harbour 

Recent da ta  i n d i c a t e d  some improvements over  p rev ious  c o n d i t i o n s  which has 
e x i s t e d  a t  Wheatley Harbour. Water q u a l i t y  degrada t ion  i s  s t i l l  p r e v a l e n t  i n  
t h e  i n n e r  harbour f o r  oxygen, BOD, n i t rogen ,  phosphorus and b a c t e r i a  a l though 
t h e  e x t e n t  o f  t h i s  i s  b e l i e v e d  t o  have been reduced by r e c e n t  remedia l  mea- 
sures. F u r t h e r  s u r v e i l l a n c e  i s  r e q u i r e d  t o  v e r i f y  these changes. 

LAKE HllRClN 

There were no new problem areas i d e n t i f i e d  i n  Lake Huron i n  1979.' Below 
i s  an update o f  water q u a l i t y  problems encountered. 

1. Saginaw Bay 

Over t h e  p e r i o d  of 1974 t o  1979, ex tens i ve  measurements have been made i n  
Saginaw Bay o f  c h l o r o p h y l l  a, a parameter i n d i c a t i v e  o f  eu t roph i ca t i on .  
Decreasing t rends  i n  median-chlorophyl l  a l e v e l s  i n d i c a t e  t h e  Bay i s  
responding t o  dec l  i n i n g  phosphorus loadings.  Over t h e  s i x - yea r  per iod ,  t h e  
s p r i n g  c h l o r o p h y l l  d e c l i n e  has been about 6 yg/L (43%) c h l o r o p h y l l  a w h i l e  
t h e  corresponding l a t e  summer-early f a 1  1 c h l o r o p h y l l  a l e v e l s  have a e c l  i ned  by 
about 11 yg/L (55%). I n  add i t i on ,  water t rea tment  p l a n t  opera to rs  have 
noted a decrease i n  t h e  f requency o f  compla in ts  about t a s t e  and odour i n  t h e  
water supply. 

The es t imated  annual phosphorus 1 oads o f  t o t a l  phosphorus f rom t h e  Saginaw 
R i v e r  have decreased 70% between 1974 and 1979. Approx imate ly  50% of t h i s  
load  decrease s i nce  1975 i s  a r e s u l t  o f  c o n t r o l  programs, w i t h  t h e  remainder 
assoc ia ted  w i t h  decreased r i v e r  f l ow .  

LAKE SllPERIClR 

I n  Lake Super ior ,  t h e r e  were e i g h t  problem areas i d e n t i f i e d  i n  1978. 
Dur ing  1979, two new problem areas were r e p o r t e d  by  Mich igan Department o f  
Na tu ra l  Resources. One was a t  Marquet te  ( S h i r o ' s  P u b l i c  Ba th ing  Beach) where 
16 o u t  o f  18 samples exceeded 200 counts  o f  f e c a l  co l i fo rm/100  mL. The beach 
was c losed  t o  swimming d u r i n g  t he  e n t i r e  season as a r e s u l t  o f  sewage contam- 
i n a t i o n  f rom a storm d ra in .  Remedial programs have been i n i t i a t e d  i n  t h i s  
area. 

The second problem area i d e n t i f i e d  by t h e  S t a t e  o f  Mich igan i s  a t  Munising 
IMun is ing  Mun ic ipa l  Beach) where again f eca l  c o l i f o r m  l e v e l s  were found t o  be 
about 200 counts/100 mL. S i m i l a r  t o  Marquette, t h e  beach was c l osed  t o  
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swimming du r i ng  t h e  e n t i r e  season as a  r e s u l t  o f  sewage con tamina t ion  f rom 
combined sewer over f lows.  

Thunder Bay 

T o t a l  phosphorus concent ra t ions  were h i g h  a t  t h e  mouths o f  Kamin is t i kw ia ,  
McKel lar,  Miss ion,  and Neebing r i v e r s .  The mean t o t a l  phosphorus concentra-  
t i o n s  i n  t h e  i n n e r  and ou te r  harbours of Thunder Bay i n  1979 were 26 pg/L 
and 24 ~ g / L ,  r e s p e c t i v e l y .  

A  band of water extending f rom t h e  r i v e r  mouths up t o  3.5 km o f f s h o r e  
exceeded t h e  m i c r o b i o l o g i c a l  ob jec t i ves .  Beyond these zones and f o r  a l l  t h e  
i nne r  harbour (except  f o r  t h e  Neebing R i ve r ) ,  bo th  t o t a l  and f e c a l  c o l  i f o r m  
d e n s i t i e s  were w i t h i n  acceptable l e v e l s .  

' Resu l t s  f o r  t o t a l  phosphorus, t o t a l  co l i fo rm,  f eca l  c o l i f o r m  and phenols 
i n  1979 showed cons iderab le  improvement f rom 1977 cond i t i ons .  Th i s  r e s u l t e d  
f rom waste reduc t i ons  from t h e  paper i n d u s t r i e s ,  extended mun ic ipa l  sewage 
c o l l e c t i o n  and t h e  phasing ou t  of t h e  sewage t rea tment  p l a n t  which fo rmer ly  
discharged t o  t h e  McIn ty re  R iver .  A l l  sewage t rea tment  i s  now t r a n s f e r r e d  t o  
t h e  Thunder Bay water  p o l l u t i o n  c o n t r o l  p l a n t  on t h e  Kamin i s t i kw ia  R iver .  

F u r t h e r  s u b s t a n t i a l  improvements i n  water  q u a l i t y  a re  expected up t o  1985 
as a d d i t i o n a l  stages o f  p o l l u t i o n  abatement a re  completed a t  t h e  Thunder Bay 
paper m i  11 s. 

Some year1  i ng ye1 low perch and young-of - the-year  s p o t t a i  1  sh ine rs  exceeded 
t h e  PCB p l u s  DDT ob jec t i ves .  Mi rex and HCB were n o t  de tec ted  i n  any of t h e  
f i s h  samples, and mercury l e v e l s  of f i s h  f rom t h e  Miss ion  I s l a n d  were w e l l  
below Agreement o b j e c t i v e  l e v e l s .  

LAKE MICHIGAN 

I n  1979, a  new problem area was i d e n t i f i e d  a t  White Lake caused by t o x i c  
o rgan ic  compounds seeping f rom waste lagoons. These compounds i n c l u d e  carbon 
t e t r a c h l o r i d e  and t e t r ach lo roe thy lene ,  and a re  assoc ia ted  w i t h  Hooker Chemical 
Company. A  c o u r t  ordered cleanup i s  underway, and a  consent agreement has 
been signed w i t h  t h e  i ndus t r y .  

WHOLE LAKE PROBLEMS 

As observed i n  Appendix E  o f  t h e  1978 Water Q u a l i t y  Board Report, contam- 
i n a n t  problems have been found throughout  t h e  Great Lakes Basin ecosystem. 
Tox ic  m a t e r i a l  i s  known t o  accumulate i n  a l l  p a r t s  o f  t h e  land, a i r ,  water  and 
b i o t i c  compartments o f  t h e  ecosystem and i s  n o t  r e a d i l y  assoc ia ted  w i t h  a  
d i r e c t  source. Many o f  t h e  res idues  such-as chlorobenzenes, styrenes, 
e thy lenes,  d i ox i ns ,  f u rans  and PAH found  i n  t h e  system a re  f r e q u e n t l y  a i r bo rne  
i n  o r i g i n .  Because t h i s  i s  a  d i f f u s e  source, q u i t e  o f t e n  i t  i s  ve ry  d i f f i c u l t  
t o  determine t h e  area o f  d ischarge o r  t h e  f u l l  e c o l o g i c a l  impact of these 
compounds. 

S p e c i f i c a l l y ,  Agreement o b j e c t i v e s  f o r  PCBs, DDT and d i e l d r i n  a re  
f r e q u e n t l y  exceeded i n  p reda to r  and f o rage  f i s h  i n  any o f  t h e  lakes. I t  i s  
a l so  p o s s i b l e  t h a t  a c i d  r a i n  m igh t  inc rease  t h e  m o b i l i z a t i o n  o f  heavy meta ls  



throughout t h e  basin, and e i t h e r  by b ioconcent ra t ion  o r  bioaccumulation, 
exceed s p e c i f i c  Agreement ob jec t ives .  

The Water Q u a l i t y  Board apprises t h e  I n t e r n a t i o n a l  J o i n t  Commission tha t ,  
cons is ten t  w i t h  the  ecosystem concept o f  t h e  1978 Great Lakes Water Q u a l i t y  
Agreement, t h e  Board i s  adopt ing a change i n  perspect ive  i n  which contaminant 
i npu ts  and t h e i r  impacts w i l l  be addressed on a system bas is  r a t h e r  than i n  
l o c a l i z e d  geographical areas. 

ATMOSPHERI C DEPOSIT ION 

The importance o f  atmospheric depos i t ion  o f  p o l l u t a n t s  i n t o  t h e  Great 
Lakes has been i d e n t i f i e d  i n  t he  past repo r t s  o f  t h i s  Board, t he  Science 
Advisory Board, t he  Upper Lakes Reference Group and t h e  P o l l u t i o n  from Land 
Use A c t i v i t i e s  Reference Group. For instance, atmospheric i n p u t  o f  PCBs t o  
Lakes Superior, Michigan and Huron i s  p ro jec ted  on the  basis  o f  cu r ren t  
sampling programs t o  represent  a s i g n i f i c a n t  p o r t i o n  o f  t h e  t o t a l  PCB load t o  
these lakes. The s i g n i f i c a n c e  o f  loadings o f  organics (DDT-group o f  p e s t i -  
cides, a-BHC, a endosulf  an, bendosulf an, methoxychlor, PAHs and ph tha la te  
es ters )  and inorganics ( n i t r a t e ,  phosphate, aluminum, cadmi um, copper, 
chromium, i r o n  and n i c k e l )  t o  t he  Great Lakes v i a  the  atmosphere i s  more 
d i f f i c u l t  t o  determine. The Great Lakes, p a r t i c u l a r l y  t he  Upper Lakes, are 
h i g h l y  suscept ib le  t o  impacts from atmospheric i n p u t  o f  t r ace  organics. 

The i n p u t  o f  p o l l u t a n t s  t o  the  Great Lakes may be separated i n t o  w e t f a l l  
and d r y f a l l .  We t fa l l  may occur from the atmospheric scavenging of p a r t i -  
cu la tes  by r a i n  o r  snow o r  from the  p a r t i t i o n i n g  o f  atmospheric vapors w i t h  
r a i n  o r  snow, depending on the  e q u i l i b r i u m  p a r t i t i o n  c o e f f i c i e n t s  o f  t h e .  
i n d i v i d u a l  isomers. D r y f a l l  may occur e i t h e r  by the  d i r e c t  impact o f  atmo- 
spher ic  p a r t i c l e s  on the  water sur face or  by p a r t i t i o n i n g  o f  the  atmospheric 
vapor w i t h  t h e  lake water a t  t h e  a i r -water  interface..  

The methods f o r  measurement of these phases o f  atmospheric i npu t  are 
c u r r e n t l y  i n  t he  developmental stage and there  are some aspects o f  sample 
c o l l e c t i o n  and sample eva lua t ion  t h a t  r e q u i r e  a d d i t i o n a l  research t o  e i p e r  
subs tant ia te  t h e  i n i t i a l  est imates o f  atmospheric i n p u t  o r  ad jus t  them; 
Measurements of atmospheric p o l l u t a n t s  are now a p a r t  o f  t he  regu la r  s u r v e i l l -  
ance program, and e f f o r t s  are underway t o  expand t h e  program t o  inc lude 
measurements of t o x i c  substances deposited i n t o  the  lake from the  atmosphere. 

F I SH ENTRAl  NMENT WATER l NTAKES 
F ish  losses a t  coo l i ng  water in takes  i n  t h e  Great Lakes were discussed by 

the  Water Q u a l i t y  Board i n  the  J u l y  1978 r e p o r t  t o  t he  IJC and a recommenda- 
t i o n  was made t h a t  e f f e c t s  on lakewide f i s h  populat ions be considered i n  t h e  
environmental assessment o f  water in takes.  The Board cont inues t o  be 
concerned about t h i s  problem, the  s i g n i f i c a n c e  o f  which i s  apparent when i t  i s  
r e a l i z e d  t h a t  the  f l o w  o f  coo l i ng  water through major power p l a n t s  i n  the  
Great Lakes Basin i s  equ iva len t  t o  h a l f  the  f l o w  o f  t he  St. Lawrence River.  

Studies a t  power p l a n t s  have not  addressed lakewide impacts and u s u a l l y  
suggest t h a t  impingement and entrainment are i n s i g n i f i c a n t  compared t o  cornrner- 
c i a 1  catches and t h a t  populat ions w i l l  compensate f o r  i n take  losses. To date, 



most of the studies have been concerned with the local effects of individual 
plants rather than system-wide effects. 

Canadian studies at Ontario Hydro plants indicate significant losses of 
local population of fish at water intakes in Lake Ontario. Studies by state 
and federal agencjes on the western basin of Lake Erie indicate that fish 
populations may be at or near their compensatory limit in Lake Erie. A more 
thorough analysis of fish losses in western Lake Erie from entrainment and 
impingement is underway. This effort needs to be expanded t o  include losses 
in St. Clair and Detroit rivers where up to 10% of the river flow is withdrawn 
for cooling or other uses. 

To properly assess these effects would require fish population studies to 
evaluate cumulative losses throughout the geographic range of fishery stocks. 
Considerably more emphasis needs to be placed on power plant siting to avoid 
confined locations and on design and location of intakes to minimize entrain- 
ment of fish and disruption of communities of plants and animals in the 
nearshore zone. 

The Water Quality Board, recognizing that the potential exists for serious 
damage to the ecosystem through impingement and entrainment of fish at major 
water intakes, will continue to monitor this issue and to encourage studies of 
its effect on fish populations. 



TR - Trace 
NA - Not Analyzed 
ND - .Non Detec tab le  * - Each sample i s  a composite o f  10 f i s h  

2 1 

TABLE 1 

ORGANOCHLORINE CONTAMINANT RESIDUES I N  LAKE ONTARIO SPOTTAIL SHINERS 

(ng/g wet weight )  

SAMPLING SITE 

N i  agara-on-the-Lake 

Twelve M i l e  Creek 

C r e d i t  R i v e r  

Humber R i ve r  

Presque I s l e  Bay 

YEAR 

1975 

19 77 

19 78 

1979 

19 78 

19 79 

19 76 

19 78 

19 79 

1977 

1978 

19 79 

1975 

19 79 

- 

Detec t i on  1 i m i t s  
(ng/g) 

NO. OF 
SAMPLES 

(*I 

5 

7 

8 

8 

8 

8 

10 

8 

8 

8 

8 

8 

5 

8 

10 

LENGTH 

5 6 

5 1 

5 1 
50 

51 

5 1 

62 

6 0 

5 6 

62 

5 8 

6 0 

54 

49 

5 

% FAT 

2.3 

2.5 

1.9 

2.4 

2.9 

2.1 

NA 

2.6 

3.7 

7.3 

5.8 

4.0 

2.7 

3.4 

5 

PCB 

690 

654 

320 
153 

349 

27 1 

1315 

590 

186 

2218 

2938 

1223 

5 20 

122 

-- 

CDDT 

244 

157 

99 
26 

8 1 
60 

278 

9 6 

6 9 

265 

440 

74 

7 7 

3 2 

MIREX 

N A 

13 

29 
TR 

20 
N D 

32 

28 

N D 

5 

15 

N D 

N A 

TR 



TABLE 2 

ORGANOCHLORINE CONTAMINANT RESIDUES I N  GREAT LAKES 
YOUNG-OF-THE-YEAR SPOTTAIL SAMPLES 
(Concent ra t ion  i n  ng/g wet we igh t )  

SAMPLING SITE 

M i t c h e l l  Bay 
Lake St. C l a i r  

Thames R i v e r  
Lake St.  C l a i r  

p O ~ ~ ~ e p f ~ ? ~  

Thunder Bay 
Lake E r i e  

YEAR 

1978 
1979 

1977 
1979 

1975 1977 
1978 
1979 

1978 
1979 

TR - Trace ND - Non Detec tab le  
* - Each sample i s  a composite o f  10 f i s h  

TABLE 3 

ORGANIC RESIDUE LEVELS I N  HERRING GULL EGGS OF LAKE MICHIGAN 
( ~ 9 / 9 )  

PCBs 1260 
PCBs 1254/1260 
DDE 
DDT 
DDD 
M i  r e x  
Photomirex 
D i e l d r i n  
Heptachlor  Epoxide 
Oxychl ordane 
B-HCH 
HCB 

NO. OF 
SAMPLES 

(N*) 

8 
7 

8 
4 

5 
8 
8 
7 

8 
5 

% FAT 

1.8 
1.0 

1.5 
2.4 

1.8 
1.6 
1.7 
3.4 

3.0 
1.9 

TOTAL 
LENGTH 

( rnrn) 

5 4 
55 

5 9 
7 0 

6 3 
58 
55 
6 1  

5 1 
5 5 

BIG SISTER ISLAND 
(GREEN BAY) 

1978 

68 
86 

GULL ISLAND 

CONCENTRATION 

1979 

6 9 
73 

2 1 
0.14 - 
0.25 
0.09 
0.85 
0.31 
0.54 
0.02 
0.12 

1978 

7 6 

PCB 

9 4 
ND 

6 7 
2 3 

844 
467 
5 28 
337 

157 
3 1 

APPROX. % 
DECLINE , 

1979 

8 2 

CDDT 

2 1  
‘r R 

13 
9 

9 2 
133 
47 
18 

3 3 
9 

PCB 

89 

6 6 

60 

8 0 

9 2 9 2 
11 
0.09 
0.22 

1 2;.12 1 l i . 1 0  
I - 0.23 

0.31 ' 0.15 0.14 

CDDT 

7 6 

3 1  

80 

7 3 

0.14 
I 0.55 

0.24 
0.52 
0.02 
0.13 

0.06 
0.84 
0.31 
0.60 
0.02 
0.12 

0.07 
0.68 
0.31 
0.53 
0.01 
0.14 



Municipal Phosphorus Control 

The p r i n c i p a l  requ i rement  o f  the 1972 Agreement w i t h  r espec t  t o  e u t r o -  
p h i c a t i o n  was t he  c o n t r o l  o f  p o i n t  sources o f  phosphorus i n  t h e  Lower Lakes by  
1975. The I n t e r n a t i o n a l  J o i n t  Commission recommended t o  t h e  Governments i n  
Septerr~ber 1976 t h a t  t h e  1 mg/L e f f l u e n t  l i m i t a t i o n  on a l l  p o i n t  source d i s -  
charges o f  phosphorus be extended th roughou t  t h e  e n t i r e  Great Lakes System. 

P o l l u t i o n  abatement programs implemented i n  bo th  c o u n t r i e s  t o  c o n t r o l  
phosphorus d ischarges i nc l ude :  mun i c i pa l  sewage t r ea tmen t  p l a n t  c o n s t r u c t i o n  
(Tab le  4)  w i t h  phosphorus removal f a c i  1  i t i e s  f o r  p l a n t s  d i s c h a r g i n g  more t han  
3800 m3/d o r  1 MGD t o  t h e  Lower Lakes, de te rgen t  phosphorus 1  i m i t a t i o n s  i n  
a l l  j u r i s d i c t i o n s  except  t h e  s t a t e s  o f  Pennsylvania and Ohio, and c o n t r o l  of 
i n d u s t r i a l  sources. The Board recommends t o  t h e  I n t e r n a t i o n a l  J o i n t  Commis- 
s i o n  t h a t  a  phosphate de te rgen t  l i m i t a t i o n  be adopted f o r  those p o r t i o n s  of 
Ohio and Pennsy lvan ia  w i t h i n  t h e  Great Lakes Bas in  t o  a s s i s t  i n  ach iev i ng  
t a r g e t  loads t o  Lake E r i e .  

LONER LAKES 
Mun i c i pa l  phosphorus loads i n  1979 t o  Lakes E r i e  and O n t a r i o  a re  sub- 

s t a n t i a l l y  lower than t h e  1972 l oad  es t imates  (Tab le  5 ) .  Canada was below t h e  
1 mg/L t a r g e t  f o r  Lake E r i e  and s l i g h t l y  exceeded t h e  t a r g e t  f o r  Lake 
Onta r io .  The Un i ted  S ta tes  loads have decreased s u b s t a n t i a l l y  b u t  s t i l l  
g r e a t l y  exceed t h e  t a r g e t  loads f o r  bo th  lakes. Decreased mun i c i pa l  loads t o  
Lake E r i e  a re  p r i m a r i l y  a  r e s u l t  o f  phosphorus c o n t r o l  programs a t  D e t r o i t  
which account f o r  78% o f  t h i s  l oad ing  decrease. 

Table  6  shows t h e  f i v e - y e a r  phosphorus c o n t r o l  performance o f  mun i c i pa l  
t rea tment  p l a n t s  d i scha rg i ng  more t han  38,000 m3/d (10 MGD) . These a re  t h e  
l a r g e s t  p l a n t s  i n  t h e  Lower Lakes bas in  and a re  r espons ib l e  f o r  most o f  Jhe 
mun i c i pa l  phosphorus l oad  t o  these lakes. O f  t h i s  group, twe l ve  o u t  o f  ' 
twenty-seven Un i ted  S ta tes  p l a n t s  and twe l ve  ou t  o f  n i ne teen  Canadian p l a n t s  
d ischarged phosphorus a t  o r  below 1.0 mg/L. Table  7  i d e n t i f i e s  t h e  l a r g e s t  
sources o f  excess mun i c i pa l  phosphorus loads t o  t h e  Lower Lakes. The 
es t imated  comple t ion  dates f o r  these and o t h e r  f a c i l i t i e s  i n  some cases extend 
beyond t h e  December 31, 1982 Agreement date. Phosphorus d ischarge  a t  1 mg/L 
o r  less  bas inwide i s  u n l i k e l y  be fo re  a l l  major  c o n s t r u c t i o n  i s  completed. 

The l e v e l  o f  compl iance o f  a l l  mun i c i pa l  d i s cha rge rs  i n  t h e  Lower Lakes 
w i t h  t h e  1.0 mg/L t a r g e t  can be found i n  t h e  Appendix. The Water Q u a l i t y  
Board notes t h a t  a  number o f  m u n i c i p a l i t i e s  a re  do ing s i g n i f i c a n t l y  b e t t e r  
t han  t h e  1.0 mg/L requi rement  f o r  t h e  Lower Lakes. The f a c i l i t i e s  i n  bo th  
Upper and Lower Lakes d i scha rg i ng  l e s s  than  1 mg/L o f  phosphorus a re  l i s t e d  i n  
t h e  Appendix. \ 



UPPER LAKES 

Whi le  t h e  1972 Aareement d i d  n o t  r e q u i r e  c o n t r o l s  f o r  phosphorus d i s -  
charges t o  t h e  Upper Lakes, t h e  Water Q u a l i t y  Board i n  1976 recommended t h e  
1.0 mg/L phosphorus e f f l u e n t  l i m i t a t i o n  f o r  m u n i c i p a l i t i e s  d i s c h a r g i n g  3800 
m3/d ( 1  MGJ). A l l  Un i t ed  S ta tes  j u r i s d i c t i o n s  r e q u i r e  t h i s  l e v e l  o f  t r e a t -  
ment. The Prov ince  o f  O n t a r i o  has imposed an 80% removal requ i rement  on 
l a r g e r  f a c i l i t i e s .  Table  8 d i s p l a y s  t h e  four -year  phosphorus removal per form- 
ance o f  t h e  t r ea tmen t  p l a n t s  d i scha rg i ng  38,000 m3/d (10  MGD) o r  more i n  t h e  
Upper Lakes. These a r e  t h e  l a r g e s t  p l a n t s  i n  t h e  Upper Lakes b a s i n  and d i s -  
charge most o f  t h e  mun i c i pa l  phosphorus l oad  t o  t h e  Upper Lakes. Muskegon 
County 's  l and  a p p l i c a t i o n  system performance i s  p a r t i c u l a r l y  notewor thy.  
Treated e f f l u e n t  f rom t h e  system averaged 0.06 mg/L t o t a l  e f f l u e n t  phosphorus 
i n  1979. 

DATA 
. . 

1 NTERPRETATION , - 

The r e l a t i o n s h i p  between reduc t i ons  i n  phosphorus loads  f rom mun i c i pa l  
sources and t h e  ecosystem o f  t h e  r e c e i v i n g  water  i s  complex and cannot be 
r e a d i l y  eva lua ted  by  f i e l d  measurements. There i s  i n s u f f i c i e n t  i n f o r m a t i o n  
r e l a t i n g  f i s h  and p l ank ton  popu la t i ons  t o  changing phosphorus ,oads. It i s  
p robab le  t h a t  env i ronmenta l  changes have a f f e c t e d  f i s h  stocks,  a l though  o t h e r  
s t r esses  a r e  p resen t  i n  t h e  system. Contaminants and o v e r - e x p l o i t a t i o n  by  
bo th  commercial and r e c r e a t i o n a l  f i s h e r i e s  have made d i r e c t  assessments 
imposs ib le  as these  s t r esses  may have a s y n e r g i s t i c  e f f e c t  on b i o t a .  

Because o f  these gaps i n  knowledge o f  t h e  e u t r o p h i c a t i o n  process, mathe- 
m a t i c a l  models used t o  es t ima te  l a k e  responses t o  changes i n  phosphorus loads 
are regarded o n l y  as p l ann ing  t o o l s ,  and a re  used t o  q u a n t i f y  and i n t e r p r e t  
da ta  as a gu ide  f o r  management recommendations. Ques t ions  n o t  addressed i n  
t h e  models which a r e  based on c o n s i d e r a t i o n  o f  t o t a l  phosphorus i nc l ude :  t h e  
d i s t i n c t i o n  between nearshore and deepwater zones o f  t h e  lakes;  t h e  m a t t e r  of 
seasonal succession of a l g a l  species,  which i s  p r e s e n t l y  l i m i t e d  t o  two 
species;  and f i n a l l y  t h e  ques t i on  o f  t h e  b i o a v a i l a b i l i t y .  Set aga ins t  these 
concerns a re  t h e  demonstrated ac tua l  successes o f  c o n t r o l  programs f o r  t h e  Bay 
o f  Qu in te ,  Toron to  Harbour, Saginaw Bay and t h e  western b a s i n  o f  Lake E r i e .  

DATA REPORT I NG AND MANAGEMENT 

Imp rec i s i on  i n  measurement and ana l ys i s ,  i n  combinat ion w i t h  a l a c k  o f  
knowledge about load- ivgs f rom bypasses and combined sewer ove r f l ows  f r om 
mun ic ipa l  sources, has r e s u l t e d  i n  " bes t "  es t imates  and " t a r g e t  ranges" o f  
phosphorus load ings .  The q u a l i t y  and accuracy o f  t h e  d a t a  used t o  eva lua te  
progress under t h e  Agreement i s  c r i t i c a l ,  t h e r e f o r e ,  e f f o r t s  must be inc reased  
t o  improve t h e  q u a l i t y  o f  phosphorus l o a d i n g  i n f o rma t i on .  The j u r i s d i c t i o n a l  
resource c o n s t r a i n t s  on da ta  submissions, combined w i t h  t h e  p resen t  inade- - 
quac ies a t  t h e  IJC Regional  O f f i c e  t o  c o l l a t e  t h e  enormous amount .of m a t e r i a l  
submit ted,  a re  p r ima ry  concerns t o  be rev iewed by  t h e  Board f o r  f u t u r e  recom- 
mendations t o  t h e  Commission. The Water Q u a l i t y  Board, however, cons iders  
t h a t  t h e  gaps i n  t h e  fundamental knowledge o f  e u t r o p h i c a t i o n  and phosphorus 
l o a d i n g  a re  n o t  s u f f i c i e n t  t o  mod i f y  t h e  major  o v e r a l l  p o i n t  source management 
programs. 



'F igures represent  t o t a l  c a p i t a l  commitments f o r  t reatment  p l a n t s  and 
i n t e r c e p t o r  sewers. 

TABLE 4 

FUNDS COMMITTED FOR MUNICIPAL SEWERAGE CONSTRUCTION 

I N  THE GREAT LAKES BASIN 

( i n  m i l  l i o n s  o f  d o l l a r s )  

2F i  gures represent  t o t a l  Uni ted Sta tes  e l i g i b l e  p r o j e c t  cos ts  w i t h  f e d e r a l  
g ran t  approval through December 31, 1979. 

YEAR 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

CAPITAL COMMITMENTS FOR 
SEWERAGE WORKS I N  ONTARIO 

BY ALL LEVELS OF GOVERNMENT' 

5 7 

66 

138 

103 

112 

174 

150 

19 1 

200 

OBLIGATED STATE AND 
FEDERAL FUNDS IN THE 

UNITED  STATES^ 

370 

313 

4 19 

509 

950 

429 

7 16 

6 18 

456 

TOTAL 1,191 4,780 



TABLE 5 

REPORTED MUNICIPAL PHOSPHORUS LOADS IN THE LOWER LAKES BASIN' 

( K i  lograms/Day) 

LAKE BASIN 

Of4TARI04 -- 
Uni t ~ r i  s t a t e s  
Canada 

ERIE 

Un i t ed  S ta tes  
Canada 

'Phosphorus load ings  f o r  1977, 1076, 1977, 1978 and 1079 as r e p o r t e d  f o r  
sewage t rea tment  p l a n t s  over 3,800 m3/d (1 FlSD). 

' ~ a r q ( > - t  Ioar i inq w i t h  a l l  m u n i c i p a l i t i e s  a t  1.0 mq/L "P"  based on 1979 f low. 

3 ~ x c e s s  - l o a d i n q  f o r  1.979 minus c a l c u l a t e d  l oad inq  if e f f l u e n t  c o o c e n t r a t i o n  
were 1 mq!L. 

4 1 0 c l ~ ~ d i n g  St. Lawrence R iver .  

NOTE: Loadings r e f l e c t  t h e  number o f  p l a n t s  r e p o r t i n g  each year .  S p e c i f i c  
year - to -year  comparisons a r e  n o t  adv isab le .  

1972 LOAD 

11,000 
14,000 

38,000 
3,800 

PHOSPHORUS LOADINGS 

1975 

5,000 
6,780 

21,1.80 
600 

1978 

4,??7 
2,935 

15,380 
607 

1976 

4,210 
3,620 

17,880 
690 

lQ77 

6,149 
3,130 

37,827 
686 

LOAD OVER 
I mg/L3 

2,059 
757 

4,992 - 

1979 

3,965 
3,315 

11,294 
585 

LOAD AT 
1 mg/L2 

1,906 
2,558 

6,302 
641 



: * '  Est imated.  

TABLE 6 

MUNICIPAL PLANTS IN THE LOWER LAKES OVER 38,000 m3/d (10 MGD) 1979 FLOW 

MUNICIPAL 
PLANTS 

LAKE ONTARIO 

U n i t e d  S ta tes :  

B u f f  a10 
Syracuse 
Rochester 

Frank Van Lare 
Gates-Chi l i -Ogden 
Nor thwest  Quadrant 

N iaga ra  F a l l s  
Tonawanda S.D.#2 
Auburn 
Lockpo r t  

Canada: 

Toron t o  
Ma in  
Humber 
H igh land  Creek 
N o r t h  Toronto  

Hami 1 t o n  
Lakeview-Mississauga 
K ings ton  
Bur l i n g t o n  Skyway 
Cornwal l  
Peterborough 
Oshawa 
B e l l e v i l l e  
N iagara  F a l l s  

PHOSPHORUS LOADINGS 
REPORTED 

AVERAGE ANNUAL EFFLUENT 
PHOSPHORUS CONCENTRATION 

1975 

1,648 
610 

522 
132 
109 
2 56 
259 

36 
18 

2,650 
410 
480 

2 3 
507 
620 
140 
8 6 

110 
50 

170 
6 7 

130 

LOAD AT 1 mg/L 

1975 

2.5 
2.3 

2.0 
3.3 
3.8 
1.0 
5.4 
1.0 
0.5 

3.4 
1.2 
4.5 
0.6 
2.1 
4.2 
2.5 
2.0 
2.4 
1.2 
3.7 
2.1 
3.5 

1977 

665 
239 

244 
45 
34 

247 
5 7 
36 
5 1 

698 
344 
133 

39 
254 
173 
58 
59 
56 
45 
49 
36 
46 

1976 

1,518 
565 

398 
147 
6 1 
- 

265 
106 

4 

880 
320 
130 

30 
410 
609 

47 
6 0 

140 
60 
79 
58 
65 

( kg /d )  
1978 

705 
221 

313 
48 
44 

125 
59 
38 
55 

763 
377 
127 
40 

237 
171 
60 
60 
53 
44 
52 
35 
41 

1976 

2.3 
1.9 

1.4 
3.4 
1.6 
- 
5.3 
2.5 
0.1 

1.1 
0.9 
1.1 
0.8 
1.6 
3.5 
0.8 
1.1 
2.7 
1.3 
1.8 
1.4 
1.7 

(kg /d)  
1977 

1,796 
813 

317 
159 
4 1 

815 
312 

8 2 
4 

599 
318 
200 

2 5 
329 
327 
5 2 
48 

248 
45 
73 
29 
60 

1978 

2.5 
2.8 

1.1 
2.9 
1.0 
2.0 
4.1 
2.3 
0.1 

0.7 
1.0 
1.2 
0.6 
2.1 
1.0 
1.0 
1.8 
4.1 
1.1 
3.0 
1.0 
1.0 

1979 

645 
196 

568 
36 
44 

227 
84 
- 

49 

763 
383 
138 

40 
251 
170 

57 
78 
49 
49 
55 
30 
44 

- 

(mg/L) 
1977 

2.7 
3.4 

1.3 
3.5 
1.2 
3.3 
5.5 
2.3 
0.1 

0.9 
0.9 
1.5 
0.6 
1.3 
1.9 
0.9 
0.8 
4.4 
1.0 
1.5 
0.8 
1.3 

1979 

2.7 
2.9 

1.0 
1.5 
1.0 
2.4 
0.6 - 
0.5 

0.8 
1.0 
0.8 
0.9 
3.2 
1.3 
1.0 
1.0 
2.5 
1.5 
2.2 
0.7 
1.0 

1978 

1,771 
613 

336 
140 
4 5 

244 
243 

87* 
8 

567 
377 
152 

24 
498 
177 
60 

108 
218 

48 
156 

35 
4 1 

1979 

1,741 
569 

568 
55 
44 

530 
48 
- 

2 5 

633 
383 
116 

36 
803 
221 

5 5 
74 

121 
73 

121 
21 
44 



T a b l e  6 - c o n t ' d .  
. . 

MUNICIPAL 
PLANTS 

LAKE ERIE 

U n i t e d  S t a t e s :  

D e t r o i t  
Wyandot te  
Warren 
P o n t i  ac 
Ann A r b o r  
P o r t  Huron  
Monroe 
C l  eve: and 

E a s t e r l y  
S o u t h e r l y  
W e s t e r l y  

To 1 edo 
Akron  
E u c l i d  
L i m a  
L o r a i n  
Lakewood 
Sandusky 
E r i e  
F o r t  Wayne 

Canada: 

Windsor W e s t e r l y  
London Greenway 
K i  t c h e n e r  
Gue lph  
B r a n t f  o r d  
S a r n i a  

PHOSPHORUS LOADINGS AVERAGE ANNUAL EFFLUENT 
PHOSPHORUS CONCENTRATION 

1975 

12,940 
1,543 

140 
4 5 

142 
7 1 
60 

723 
417 
375 
800 
493 
462 
369 

93 
- 

383 
105 

8 5 
52 
63 
39 
63 
19 

LOAD AT 1 mg/L 

1975 

3.6 
5.7 
1.2 
0.6 
2.3 
1.1 
1.1 

1.8 
1.2 
3.0 
2.5 
1.4 
6.7 
5.5 
1.6 

2.2 
0.8 

0.8 
0 .6  
0.9 
1 .0  
1.4 
0 .6  

1977 

3,040 
272 

99 
- 

34 
50 

501  
360 
123 
377 
298 

72 
58 
5 3 
43 
39 

243 
164 

100 
107 
6 5 
4 5 
44 
38 

REPORTED 
( k g / d )  

1976 

11,290 
993 
140 

46 
174 

62 
27 

513 
290 

( k g / d )  
1978 

2,469 
299 
114 

8 7 
129 
4 1 
4 2 

485 
377 
111 
317 
315 
113 

5 1 
60  
4 7 
43 

195 
134 

9 6 
107 
6 0 
44 
46 
3 7 

1976 

3.2 
3.7 
1.2 
0.6 
2.2 
1.1 
0.5 

1.2 
0.8 
2.6 
1.4 
1.4 
2.0 
0.5 
5 .1  
2.8 
0.8 
2.2 
0.8 

0.9 
0.9 
1.4 
0.8 
1.5 
1.1 

1979 

2,461 
256 
101  
62  
66 
42 
46 

475 
376 
145 
352 
340 
110 
3 1  
62  
42 
42 

237 
132 

97 
107 
6 1  

9 
40 
4 1  

(mg/L) 
1977 

3.4 
1.6 

0.2 

1.9 
0.6 

0.9 
2.5 
3.2 
2.5 
2.3 
5.6 
0.5 
5 . 1  
2.3 
0.8 
1.8 
0.6 

0.6 
1.0 
1.3 
0.8 
1.7 
0.9 

1978 

2.9 
1 .0  
0.8 
0.2 
0.9 
1.4 
0.3 

0.6 
3.2 
3.6 
2.4 
1.2 
5.0 
0.7 
6 . 2  
0.7 
0.8 
2.2 
0.6 

0.8 
0.5 
1.2 
0.9 
1.2 
0.9 

1977 

10,336 
435 

2 2 
- 

65 
30 

483 
898 

1979 

1.7 
1.2 
0.8 
0.2 
0.5 
1.0 
0.3 

0.6 
2.8 
4.6 
0.9 
1.9 
4.8 
0.8 
2.6 
0.7 
2.0 
1.5 
0.5 

0.9 
0.9 
0.7 
1.0 
0.8 
1.3 

1978 

7,179 
299 

9 1 
15 

122 
58 
10 

289 
1,203 

340 1 383 

1979 

4,206 
294 

8 2 
11 
39 
4 2 
13 

271  
1,064 

401  
747 
380 
573 
3 3 

370 
3 3 
36 

433 
7 7 

7 7 
5 4 
7 2 
3 9 
56 
3 2 

558 
439 
299 
3 1 

309 
143 

36 
383 
9 2 

94 
87  

105 
40 
72 
49 

673 
317 
639 
525 

66 
158 

28 
84 

360 
6 3 

90  
101  
43 

9 
33 
5 3 

955 
712 
407 

2 7 
271 
100 

32 
438 

94  

59 
107 
84  
37 
75 
34 



TABLE 7 

MAJOR MUNICIPAL POINT SOURCES I N  THE LOWER LAKES BASIN 

EXCEEDING THE 1 MG/L PHOSPHORUS TARGET 

FACILITY, JURISDICTION BAS IN  FLOW 
(103m3/d) 

D e t r o i t  STP 

Bu f f a l o  S.A. STP 

C l  eve1 and S o u t h e r l y  STP 

Hamil t o n  STP 

C leve l  and Wes te r l y  STP 

E u c l i d  STP 

Med i na County STP 200 

Syracuse Met ro  STP 

N iagara  F a l l s  STP 

Akron STP 

Mich igan  

New Yofk 

Ohio 

O n t a r i o  

Ohio 

Ol i io 

Ohio 

New York 

New York 

Ohio 

E r i e  

O n t a r i o  

E r i e  

O n t a r i o  

E r i e  

E r i e  

E r i e  

O n t a r i o  

O n t a r i o  

E r i e  

P LOAD 
( kg/d) 

P CONC. 
(mg/L 

LOAD OVER I 
COMPLIANCE 

DATE 

1981 

1982 

1984 

1980 

1982 

1986 

To be abandoned 

198 1 

1982 

1985 



TABLE 8 

I 

MUNICIPAL PLANTS 

LAKE SUPERIOR 

Uni ted States: 

West Lake Super ior  S.D. 

Canada: 

Thunder Bay STP 

LAKE MICHIGAN 

Uni ted States: 

East Chicago STP 
Gary STP 
Harmond STP 
South Bend STP 
Mishawaka STP 
E l k h a r t  STP 
B a t t l e  Creek STP 
East  Lansing STP 
Jackson STP 
Kal  amazoo STP 
Wyoming STP 
Grand Rapids STP 
Appleton STP 
Milwaukee Jones I s land  

, Milwaukee South Shore 
Racine STP 
Sheboygan STP 
Neenah-Menasha 
Kenosha STP 
Muskegon 

LAKE HURON 

Uni ted States: 

Bay C i t y  STP 
F l i n t  STP 
S a u l t  Ste. Mar ie  STP 

Canada: 

S a u l t  Ste. Mar ie  STP 
Sudbury STP 

MUNICIPAL PLANTS IN THE UPPER LAKES OVER 38,000 m3/d (10 MGD), 1979 
I? . FLOW 

LOAD 

1977 

66.1 

62.2 

53.0 
155.0 
134.0 
155.0 
41 
57.7 
48.0 
39.0* 
51.4 

127.0 
45.8 

169.0 
46.2 

476.6 
248.8 

79.6 
36.0 
33.5 
7 1 - 

67.4 
85.5* 
12.5 

42.0 
50.0 

LOADS 

1979 

7 7 

320 

82 
242 
109 
43 
11 
38 
81  
31  
39 

281 
160 
561 

5.6 
206 
219 
92 

112 
2 3 
6 4 
8.3 

17 
173 
30 

152 
9 3 

EFFLUENT 
1976 

5.2 

3.6 

1.4 
3.0 
4.0 
1.7 
0.3 
2.2 
0.8 
0.6 
0.9 
2.1 
1.2 
3.4 
1.5 
0.7 
3.0 
3.8 
3.0 
0.7 
0.8 

0.9 - 
11.0 

3.8 
1.5 

1976 

356 

178 

93 
5 38 
667 
287 
11 

127.* 
4 1 
23.* 
50 

26 1 
5 3 

576 
80 

4 14 
742 
29 1 
136 

37 
56 - 

43 - 
136 

140 
8 2 

AT 1 
(kg/d) 
1978 

56.2 

72.0 

53.5 
152.5 
138.5 
152.7 
4 1 
55.6 
48.0 
39.0 
55.6 

120.1 
49.4 

179.3 
54.1 

496.2 
308.4 

96.3 
41.1 
37.8 
65.4 - 

55.6 
85.5 
15.3 

44.0 
46.4 

mg/L 

1979 

128.7 

85.9 

61.4 
162.9 
143.9 
159.6 
4 2 
56.2 
46.6 
38.2 
51.1 

128.2 
50.0 

198.0 
59.5 

515 
317.4 

99.7 
38.1 
38.2 
74.7 

121.6 

42.5 
75.2 
13.6 

54.1 
54.9 

AVERAGE 
PHOSPHORUS 
1977 

3.4 

4.5 

0.7 
2.1 
1.4 
0.3 
0.3 
0.7 
1.6 
0.6 
0.9 
3.3 
2.6 
4.1 
2.7 
0.6 
2.2 
1.8 
3.2 
1.1 
0.9 - 

2.3 - 
7 .O 

4.4 
2.0 

REPORTED 

1977 

224 

278 

38 
320 
186 
42 
11 
43 
7 8 
23.* 
46 

4 20 

689 
126 
304 
5 34 
143 
116 

37 
6 3 - 

158 - 
121.* 

186 
100 

PHOSPHORUS 
(kg/d) 

1978 

202 

250 

48 
275. 
113 
42 
9 

7 3 
86 
23 
36 

29 1 
278 
466 
90 

204 
380 
117 
125 

34 
44 - 

47 
113 
81 

207 
69 

ANNUAL 

1978 

3.6 

3.5 

0.9 
1.8 
0.8 
0.3 
0.2 
1.3 
1.8 
0.6 
0.6 
2.4 
5.6 
2.6 
1.7 
0.4 
1.2 
1.2 
3.0 
0.9 
0.7 - 

0.9 
1.4 
5.2 

4.7 
1.4 

CONCENTRATION 
1979 

0.6 

3.7 

1.3 
1.5 
0.8 
0.3 
0.3 
0.7 
1.8 
0.8 
0.8 
2.2 
3.2 
2.9 
0.9 
0.4 
0.7 
0.9 
2.9 
0.6 
0.9 
0.06 

0.4 
2.3 
2.3 

2.8 
1.7 



IV Surveillance and Monitoring 

One o f  t h e  measures agreed t o  i n  t h e  1978 Great  Lakes Water Q u a l i t y  Agree- 
ment was t h e  i r r~p le~nen ta t i on  o f  a  coord ina ted  s u r v e i l l a n c e  and mon i t o r i ng  
program i n  t h e  Great  Lakes System t o  assess compl iance w i t h  p o l l u t i o n  c o n t r o l  
requi rements and achievement o f  ob jec t i ves ,  t o  p rov ide  i n f o r m a t i o n  f o r  
measuring l o c a l  and whole l a k e  response t o  c o n t r o l  measljres and t o  i d e n t i f y  
emerging problems. 

F u l f i l l m e n t  o f  t h e  requirement t o  implement a  s u r v e i l l a n c e  p l a n  based on 
t h e  1975 Water Q u a l i t y  Board Annual Report  i s  d iscuss2d i n  t b i s  chapter .  
Fur ther ,  t he .p rog ress  o f  t h e  Canadian and Un i t ed  S ta tes  Governments i n  
coopera t ion  w i t h  t h e  s t a t e s  and p r o v i n c i a l  governments i n  develop ing and 
conduct ing a  j o i n t  s u r v e i l l a n c e  and mon i t o r i ng  program i s  reviewed. 

GREAT LAKES I NTERNAT I O N A L  SURVE I I-LANCE PLA1.J 

The Great Lakes I n t e r n a t i o n a l  S u r v e i l l a n c e  Plan (GLISP) was developed by 
t h e  S u r v e i l l a n c e  Work Group o f  t h e  Water Q u a l i t y  Board t o  p r o v i d e  a  general  
framework f o r  a  coord ina ted  Un i t ed  States-Canada s u r v e i l l a n c e  e f f o , r t  i n  t he  
Great Lakes. The p l a n  p r i m a r i l y  addresses the two key issues o f  eu t roph ica-  
t i o n  and contaminants. The developrneqt and ph i losophy  o f  t h e  p l a n  a re  b r i e f l y  
discussed below. The development o f  t he  GLISP marks tbe c o n t i n u a t i o n  o f  a  
common Canada-United S ta tes  approach t o  s c i e n t i f i c a l l y  assess t h e  water 
q u a l i t y  o f  t he  Great Lakes ecosystem. 

DEVELOPMENT 

Numerous s tud ies  on Great  Lakes water q u a l i t y  coord ina ted  through t h e  
I n t e r n a t i o n a l  J o i n t  Commission have been conducted between 1309 and t h e  
present .  A f t e r  t h e  1364 Reference s tud ios  on t h e  Lower Great  Lakes, t h e  IJC 
recommended t o  t h e  Governments o f  bo th  Canada and Un i t ed  S ta tes  t h a t  s h o r t  
term s tud ies  t o  assess t h e  sources and na tu re  o f  p o l l u t a n t s  be conducted, 
a long w i t h  longer  term research and mon i t o r i ng  programs t o  assure t h e  bes t  
s o l u t i o n s .  The 1369 r e p o r t  o f  severa l  adv isory  boards t o  t h e  Commission 
s p e c i f i c a l l y  recommended: 

" t h a t  adequate water q u a l i t y  s u r v e i l l a n c e  and 
mon i t o r i ng  a c t i v i t i e s  he ma in ta ined  i n  t h e  re fe renced  
waters i n c l u d i n g  i n p u t s  f rom t r i b u t a r i e s  t o  a l l o w  f o r  
t he  assessment o f  and adjustment t o  programs on 
enforcement, management, p l ann ing  and research."  

In i t s  1075 r e p o r t ,  t h e  Water Q u a l i t y  Board presented a  genera l  framework 
f o r  s u r v e i l l a n c e  program i n  t h e  Great Lakes, i n c l u d i n g  an es t ima te  o f  t o t a l  
cos ts .  . I n  January 1976, a  sympxium was h e l d  i n  Windsor t o  d iscuss  t h e  s t a t e  
o f  t he  a r t  w i t h  r espec t  t o  s u r v e i l l a n c e  a c t i v i t i e s  and t h e  bes t  approach t o  



develop a coo rd i na ted  s u r v e i l l a n c e  p l a n  f o r  t h e  Great  Lakes. Subsequent t o  
t h i s ,  t h e  Lake E r i e  S u r v e i l l a n c e  Plan was developed i n  cons ide rab le  d e t a i l .  
Th is  p l a n  served as t h e  temp la te  f o r  t h e  development o f  p l ans  f o r  t h e  o t h e r  
Great  Lakes. 

OBJECT I V E S  

The Great  Lakes I n t e r n a t i o n a l  S u r v e i l l a n c e  Plan i s  b a s i c a l l y  a  s t r a t e g y  t o  
assess water  q u a l i t y  i n  t he  Great  Lakes i n  a  comprehensive, b i l a t e r a l l y  
coord ina ted  and c o s t - e f f e c t i v e  manner. Con t inu ing  s u r v e i l l a n c e  o f  t h e  l akes  
and connec t ing  channels i s  r e q u i r e d  t o  determine t h e  e f f e c t i v e n e s s  o f  remedia l  
programs t o  ensure t h a t  water  q u a l i t y  o b j e c t i v e s  o f  t h e  1978 Water Q u a l i t y  
Agreement a re  be ing  met. 

The o b j e c t i v e s  of t h e  p l a n  a re  those ou t1  ined  i n  Annex 31 o f  t h e  1978 
Agreement. Spec i f  i c a l  l y ,  t h e y  r e l a t e  t o :  ( 1 )  compl iance; ( 2 )  achievement o f  
General and Spec i f i c  Ob jec t i ves ;  ( 3 )  e v a l u a t i o n  o f  water  qua1 i ty  t rends;  and 
( 4 )  i d e n t i f i c a t i o n  o f  emerging problems. I n  a d d i t i o n  t o  these  genera l  
o b j e c t i v e s ,  one o f  t h e  ma jo r  u n d e r l y i n g  concept i s  t h e  p r e v e n t i o n  o f  t h e  
d e t e r i o r a t i o n  o f  waters  whose q u a l i t y  i s  b e t t e r  than  Agreement s p e c i f i c  
ob jec t i ves ,  j u r i s d i c t i o n a l  standards,  c r i t e r i a  o r  g u i d e l i n e s ,  whichever a r e  
t h e  most s t r i n g e n t .  

I t  i s  n o t  in tended  t h a t  t h e  GLISP be a  r i g i d  requ i rement  f o r  performance. 
Rather i t  i s  in tended  t h a t  t h e  p l a n  be f l e x i b l e  i n  o r d e r  t o  respond t o  new 
issues o r  changing p r i o r i t i e s .  The p l a n  i s  c h a r a c t e r i z e d  b y  an e f f e c t i v e  f l o w  
of i n f o r m a t i o n  among i t s  elements, which a r e  conducted b y  seve ra l  d i f f e r e n t  
agencies. Through t h i s  framework, t h e  p l a n  represen ts  a  ba lanced approach t o  
meet t h e  s p e c i f i c  i n f o r m a t i o n  needs o f  remed ia l  pi-ogram managers. I t s  ou tpu t  
i s  a  sys temat i c  v iew o f  water  q u a l i t y  i n  t h e  Great  Lakes aqua t i c  ecosystem. 

REMEDIAL PROGRAMS ' AND SLIRVE I LLANCE I NFORMAT I ON 

Annex 11 o f  t h e  1978 Water Qua1 i ty  Agreement s t a t e s  t h e  need f o r  s u r v e i l  l- 
ance and m o n i t o r i n g  a c t i v i t i e s  and s p e c i f i e s  t h e  d i r e c t i o n  t o  be taken  i n  a  
j o i n t  program t o  be: developed b y  t h e  P a r t i e s  and t h e  s t a t e  and p r o v i n c i a l  
governments. - . .  . 

One o f  t h e  fundamental f unc t i ons  o f  t h e  s u r v e i l l a n c e  program i s  t o  o h t a i n  
i n f o r m a t i o n  on water  q u a l i t y  t o  eva lua te  t h e  need f o r  new programs and 
e f f e c t i v e n e s s  o f  t h e  e x i s t i n g  programs. The f o l l o w i n g  a re  examples o f  
p o s i t i v e  a c t i o n s  t o  improve t h e  water  q u a l i t y  o f  t h e  Great  Lakes t h a t  were 
5ased on f i e l d  da ta  c o l l e c t e d  and assembled i n  accordance w i t h  t h e  GLISP. 

E a r l y  measurements o f  phusphorus con ten t  o f  t h e  lakes  and t h e  d i sso l ved  
oxygen l e v e l s  i n  Lake E r i e  formed a  b a s i s  f o r  t h e  de te rm ina t i on  t h a t  
phosphorus c o n t r o l  was needed and r e s u l t e d  i n  t h e  imp1 ementai  i o n  o f  bas inwide 
phosphorus c o n t r o l  programs. 

More r e c e n t l y ,  c o n t i n u i n g  measurement of phosphorus +as documented 
improvements i n  Lake O n t a r i o  and more l o c a l i z e d  areas i n  o t h e r  lakes.  For  
example, s u r v e i l l a n c e  programs i n  t h e  Bay o f  Ouir l te documented a l g a l  and 
oxygen l e v e l  responses t o  phosphorus l o a d i n g  requi rements .  However, these 



same s tud ies  i n d i c a t e d  f u r t h e r  phosphorus l o a d i n g  r e d u c t i o n  were needed t o  
meet watar q u a l i t y  o b j e c t i v e s .  E i g h t  sewage t r ea tmen t  p l a n t s  d i scha rg i ng  t o  
t h e  Bay and i ~nmed ia te l y  upstream i n  t h e  T r e n t  9 i v e r  a re  now r e q u i r e d  t o  meet 
e f f l u e r l t  phosphorus l e v e l s  of 0.5 mg/L d u r i n g  t h e  c r i t i c a l  months -o f  May and 
October and t h e  Agreement t a r g e t  o f  1.0 mg/L d u r i n g  t h e  r e s t  o f  t h e  year .  

Mon i t o r i ng  of - t h e  contaminant  l e v e l s  i n  Great  Lakes f i s h  showed. t h a t  PCB 
l e v e l s  i n  f i s h  f l e s h  con t inued  t o  b e  above t h e  U n i t e d  S ta tes  Food and Drug 
A d l n i n i s t r a t i o n  a l l owab le  l e v e l s  f o r  human consumption, d e s p i t e  a  v o l u n t a r y  ban 
by Monsanto i n  1371 on t h e  s a l e  o f  PCBs f o r  u-se i n ' o p e n  systems.'. T h i s  
r e s u l t e d  i n  t h e  c l o s i n g  o f  t h e  Green Bay commercial P i s t i e r i es .  

Wisconsin Department o f  Na tu ra l  Resources s3 j rveys  a t  Fox R i v e r  p u l p  and 
papzr indust : * ies  r evea led  t h e  d ischarge  o f  !35 o rgan i c  compounds, 20 o f  which 
are on t h e  U n i t e d  S ta tes  EPA t o x i c  substance p r i o r i t y  l i s t .  Wisconsin DNR 
re i ssued  d ischarge  pe rm i t s  r e q u i f i n g  i n d u s t r y  t o  i d e n t i f y  sources o f  these  
substances and t o  propose c o r r e c t i v e  measures. U n i t e d  S ta tes  EPA and 
Wisconsin DNR are  c u r r e n t l y  c o n s i d e r i n g  addi"on31 p e r m i t  requ i rements  f o r  
c o n t r o l  o f  the d ischarge  o f  t h e  t o x i c  substances. 

Lake surveys before and a f t e r  ope ra t i on  o f  ma jo r  i n d u s t r i a l  f a c i l i t i e s  i q  

t h e  Yant icoke, O n t a r i o  area p rov i ded  a  b a s i s  f o r  dec i s i ons  on t h e  t rea tment  
system des ign and o u t f a l l  l o c a t i o n  requit-emeqts f o r  S t e l c o  s t e e l  m i l l s .  The 
s u r v e i l l a n c e  i n f o rma t i on  i s  a l s o  be ing  used i n  t h e  p l ann ing  o f  sewage f a c i l -  
i t i e s  t o  se rve  t h e  community whit? i s  expected t o  grow as a  r e s u l t  of t h e  
i n d u s t r i a l  expansion. 

Ua te r  q u a l i t y  surveys d u r i n g  t h e  e a r l y  1370 's  i n  t h e  C leve land  a rea  o f  t h e  
Cuyahoga R i v e r  demonstrated t h e  need f o r  more s t r i n g e n t  i n d u s t r i a l  and 
mun ic ipa l  e f f l u e n t  c o ~ t r o l s .  As a r e s u l t  o f  water  q u a l i t y  s tud ies ,  Repub l i c  
S tee l  was r e q u i r e d  t o  i n s t a l l  carbon column t rea tment  f o r  i t s  b l a s t  f u rnace  
and coke p l a n t  e f f l u e n t s ,  a  r e q ~ ~ i r e m e n t  which was more s t r i n g e n t  than  t h e  b e s t  
p r a c t i c a b l e  t rea tment  techno logy  r e q u i r e d  n a t i o n a l l y .  Cur reo t  water  q u a l i t y  
da ta  show t h a t  t h e  d i s s o l v e d  oxygen problem assoc ia ted  w i t h  ammonia s t i l l  
e x i s t s  i n  t h e  Cuyahoga. F u r t h e r  t rea tment  by  t h e  Repub l i c  S tee l  f a c i l i t y  may 
be r e q u i r e d  t o  meet water  q u a l i t y  and b e s t  a v a i l a b l e  t r ea tmen t  technology 
requi rements  f o r  ammonia. 

The Water Q u a l i t y  Board concludes t h a t  t h e  GLISP i n  i t s  p resen t  f o rm  
represen ts  a  v i a b l e  r e a l i s t i c  p l a n  i n c o r p o r a t i n g  t h e  exper ience  o f  p a s t  a c t i -  
v i t i e s  i n  t h i s  f i e l d  w i t h  s t a t e - o f - t h e - a r t  s u r v e i l l a n c e  techno logy  and 
s a t i s f i e s  t he  requi rements  of t h e  Water Q u a l i t y  Board under t h e  1978 Agree- 
ment. The p l a n  i s  a  framework around which j o i n t  i n t e r n a t i o n a l  s u r v e i l l a n c e  
a c t i v i t i e s  can be conducted t o  meet cupren t  goa ls  and can be r e a d i l y  mod i f i ed  
t o  address new problems as t hey  a r i s e .  

SURVEILLANCE- A C T I V I T I E S  1980-81 . . . . . . . . 

p resen t  a c t i v i t i e s  o f  b o t h  P a r t i e s  r ep resen t  t h e  imp lementa t ion .  of a  ma jo r  : 

p o r t i o n  o f  t h e  GLISP. A  two-year survey o f  Lake E r i e  duryng-  1 9 7 M 0  has been 
completed and a  r e p o r t  o n - - t h e L e c o s y s t e m q u a l i t y  o f  .Lake E r i e  i s  expected by  
mid-1981.- In..1980, t h e  -one-year su r vey :on  Lake Hupon was i n i t i a t e d .  Th i s  

. .  ; . .  . 
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s u r v e i l l a n c e  e f f o r t  c o n s i s t s  o f  t h r e e  open l ake  c r u i s e s  by t he  Un i ted  States 
EPA vessel ,  Ro e r  R. Simons, operated by t h e  Great Lakes Na t i ona l  Program 
O f f i c e  (GLNPO * and t h r e e  c r u i s e s  by t h e  Canadian f e d e r a l  vessel ,  Limnos, 
operated by t he  Environment Canada.. The Prov ince  o f  On ta r i o  and t h e  S ta te  o f  
Michigan are conduct ing nearshore programs. 

The p r e l i m i n a r y  es t imates  f o r  a  Great Lakes s u r v e i l l a n c e  program prepared 
by t he  Water Qua1 i t y  Board i n  1975 i n d i c a t e d  a  need f o r  a  $16 m i  11 i o n  annual 
expendi ture.  Subsequent r e v i s i o n s  and re f inements  i n  t h e  p l a n  now p lace  t h e  
r e q u i r e d  average annual expend i tu re  a t  approx imate ly  $10 m i  11 ion .  The cos t s  
shown i n  Table 10 a re  f o r  comparison purposes and are n o t  in tended t o  
represen t  a  measure o f  t h e  usefu lness o r  e f f e c t i v e n e s s  o f  t he  s u r v e i l l a n c e  
program. 

Tables 9  and 10 p resen t  a  summary o f  1980 s u r v e i l l a n c e  programs and cos ts  
f o r  i n d i v i d u a l  j u r i s d i c t i o n s .  Cost es t imates  f o r  t he  implementat ion o f  t h e  
GLISP f o r  1380 were i n  t h e  o rde r  o f  $9.4 m i l l i o n .  Ac tua l  funds were $9.1 
m i  1  l i o n  and a l though these cos ts  i n c l u d e  programs exc lus i ve  o f  GLISP, t h e  
major components o f  t h e  plan, i n  p a r t i c u l a r  t h e  coord ina ted  s t u d i e s  i n  Lake 
Huron, were implemented. 

Comparison w i t h  t o t a l  s u r v e i l l a n c e  cos ts  from prev ious  years  i n d i c a t e s  a  
s t a b l e  l e v e l  o f  f und ing  s i nce  1978 a l though some decreases i n  s u r v e i l l a n c e  
funds have occurred i n  seve ra l  agencies. The Water Q u a l i t y  Board recognizes, 
however, t h a t  as t h e  contaminant i ssue  and c o n t r o l  programs develop, 
a d d i t i o n a l  s u r v e i l l a n c e  resources w i l l  be r e q u i r e d  t o  inc rease  a n a l y t i c a l  
l a b o r a t o r y  c a p a b i l i t y  which a t  t h e  p resen t  t ime  i s  severe ly  l i m i t e d  i n  a l l  
j d r i s d i c t i o n s .  

DATA CIUAL I TY- 

The da ta  ob ta ined  from t h e  s u r v e i l l a n c e  and mon i t o r i qg  program, as w e l l  as 
t h a t  obta ined from p o i n t  source and nonpoint  source discharges, must be 
c o n s i s t e n t l y  compat ib le  f rom a l l  sources and be o f  s u f f i c i e n t  accuracy t o  
eva lua te  progress under t h e  Agreement. Annex 11, Sec t ion  3 s t a t e s  t h a t  t h e  
s u r v e i l l a n c e  and mon i t o r i ng  programs o f  t h e  P a r t i e s  and t h e  s t a t e s  and 
p r o v i n c i a l  governments s h a l l  i n c l u d e  "base l ine  da ta  c o l l e c t i o n ,  sample 
ana lys is ,  eva lua t ion ,  and q u a l i t y  assurance programs ( i n c l u d i n g  s tandard 
sampl ing and a n a l y t i c a l  methodology, i n t e r l a b o r a t o r y  comparisons and 
compat ib le  da ta  management) ". 

The,program f o r  comparison o f  l a b o r a t o r y  performance i s  i n  i t s  i n i t i a l  
phases and has shown on phosphorus analys is ,  f o r  example, t h a t  t h e  major  
l a b o r a t o r i e s  have compared w e l l  w h i l e  many sma l l e r  l a b o r a t o r i e s  show e r r a t i c  
r e s u l t s .  The c o m p a r a b i l i t y  o f  t h e  va r i ous  l a b o r a t o r i e s  i s  n o t  y e t  e s t a b l i s h e d  
f o r  o t h e r  more d i f f i c u l t  a n a l y t i c a l  procedures such as ana l ys i s  f o r  t o x i c  
organics and i no rgan i cs  i n  f i s h ,  sediment and water. Comparabi 1  i t y  s t u d i e s  
f o r  these more d i f f i c u l t  eva lua t i ons  should be i n i t i a t e d  and w i l l  r e q u i r e  t h e  
p repa ra t i on  o f  r e fe rence  samples by a  l a b o r a t o r y  o f  proven competency. 

The Water Q u a l i t y  Board concludes t h a t  t h e  assessment o f  l a b o r a t o r y  
performance i s  a  necessary p a r t  o f  t h e  s u r v e i l l a n c e  program and t h a t  add i -  
t i o n a l  resources should be assigned by a l l  j u r i s d i c t i o n s  t o  t h e i r  q u a l i t y  
assurance programs. A s i n g l e  lead  l a b o r a t o r y  i n  t h e  Great Lakes Basin should 



be i d e n t i f i e d  t o  conduct i n t e r l a b o r a t o r y  s tud ies  and t o  develop t h e  necessary 
b u l k  re fe rence  m a t e r i a l s  t o  be used i n  t h e  l a b o r a t o r y  comparison programs. 
A l l  j u r i s d i c t i o n s  should p a r t i c i p a t e  i n  t h e  program and c o n t r i b u t e  t o  t h e  
a d d i t i o n a l  ope ra t i ona l  cos t s  i n c u r r e d  b y  t h e  l ead  l abo ra to r y .  

P O  I N T  SOWRCE B I O M O N I T O R  I NG PROGRAMS 

The Canadian and Un i t ed  S ta tes  agencies a re  implement ing techniques and 
procedures i n  t h e i r  s u r v e i l l a n c e  and mon i t o r i ng  programs t o  i d e n t i f y  
p o l l u t a n t s  t h a t  may n o t  be adequately removed by t h e  convent iona l  waste 
t rea tment  c o n t r o l s .  

The c u r r e n t  e f f l u e n t  c o n t r o l s  p rov ide  t reatment  f o r  known convent iona l  
p o l l u t a n t s  and major t o x i c  p o l l u t a n t s .  However, t h e r e  i s  no c e r t a i n t y  t h a t  
t he  e x i s t i n g  t reatment  systems w i l l  adequately c o n t r o l  o t h e r  t o x i c  contam- 
i n a n t s  found i n  i n d u s t r i a l  waste streams. B iomon i to r ing  w i t h  l i v e  f i s h  i s  an 
e f f e c t i v e  method f o r  d e t e c t i o n  o f  t h e  presence o f  e f f l u e n t  contaminants 
i n j u r i o u s  t o  human hea l th ,  aqua t i c  l i f e  and w i l d l i f e .  Rout ine  b i omon i t o r i ng  
programs i nc l ude  a l g a l  growth t e s t s ,  t e s t s  i n v o l v i n g  embryo- larva l  f i s h ,  
b ioaccumulat ion s tud ies  and t h e  Ames assay t e s t  f o r  mutagen ic i t y .  Tests f o r  
t h e  presence o f  carcinogens o r  te ra togens  may a l s o  be considered. 

The r e s u l t s  f rom these mon i t o r i ng  programs a r e  used t o  i d e n t i f y  d ischarges 
needing f u r t h e r  ana l ys i s  t o  i d e n t i f y  t h e  s p e c i f i c  t o x i c  contaminants and t o  
determine a d d i t i o n a l  t rea tment  needed t o  ensure compl iance w i t h  water q u a l i t y  
ob jec t i ves .  

UNITED STATES PROGRAMS 

U n i t e d  S ta tes  EPA has determined t h a t  as p a r t  o f  i t s  n a t i o n a l  p e r m i t  
po l  i c y ,  b i omon i t o r i ng  w i  11, be used where necessar.y t o  i d e n t i f y  p o t e n t i  a1 l y  
t ox i c ' d i scha rges .  Las t  year,  t h e  Region V O f f i c e  o f  t h e  U n i t e d  S ta tes  EPA 
sponsored a  seminar e n t i t l e d  " B i o l o g i c a l  Mon i t o r i ng  and I t s  Use i n  t h e  NPDES 
Permi t  Programs". The seminar program covered methods f o r  measuring acute and 
ch ron i c  t o x i c  e f f e c t s  o f  e f f l u e n t s  on f i s h  and i nve r teb ra tes ,  as w e l l  as 
de te rmin ing  t h e  p o t e n t i a l  f o r  bioaccumulat ion, c a r c i n o g e n i c i t y  o r  mu tagen i c i t y  
assoc ia ted  w i t h  p o i n t  source d ischarges i n t o  t h e  aquat i c  ecosystem. A lso  
discussed were biomoni t o r i n g  techniques used t o  d iscover  and 1  i m i  t t h e  
d ischarge o f  t o x i c  substances. 

I n  t h e  Great  Lakes Basin, t h e  Un i t ed  S ta tes  EPA employs mob i l e  b ioassay 
u n i t s  w i t h  c a p a b i l i t i e s  f o r  f l ow- th rough and s t a t i c  bioassays and each 
r e g i o n a l  o f f i c e  ma in ta ins  c e n t r a l  l a b o r a t o r y  f a c i l i t i e s  t o  conduct bioassays. 
The Ames t e s t  f o r  mu tagen i c i t y  i s  a l so  conducted i n  c o n j u n c t i o n  w i t h  screening 
t e s t s .  The s t a t e s  i n  t h e  Great  Lakes Basin c u r r e n t l y  a re  develop ing b i o -  
mon i t o r i ng  c a p a b i l i t i e s  f o r  p o i n t  source discharges. B iomon i t o r i ng  programs 
have been r e q u i r e d  i n  some NPDES pe rm i t s  and severa l  Great  Lakes s t a t e s  have 
f u l l y  operable b i omon i t o r i ng  programs i n  p lace.  These s t a t e  programs p r i m a r i l y  
use s t a t i c  f l ow- th rough bioassays w i t h  f i s h  f o r  p o i n t  source mon i to r ing .  Only  
t h e  I l l i n o i s  Environmental  P r o t e c t i o n  Agency i s  us i ng  bo th  b ioaccumulat ion 
s tud ies  and Ames t e s t s  i n  i t s  b i omon i t o r i ng  s t r a t e g y .  



CANADIAN PROGRAMS 

Federa l  water p o l l u t i o n  c o n t r o l  programs under t h e  F i s h e r i e s  Ac t  s p e c i f y  
i n  p a r t  a  requi rement  f o r  96-hour s t a t i c  rainbow t r o u t  l e t h a l i t y  t e s t .  Test  
f a c i l i t i e s  i n c l u d e  a  b i omon i t o r i ng  l a b o r a t o r y  w i t h  a  c a p a b i l i t y  t o  do 96-hour 
s t a t i c  and f l o w  through t e s t s ,  and two mob i le  l a b o r a t o r i e s  w i t h  96-hour s t a t i c  
t e s t  c a p a b i l i t y .  The t e s t  species a re  g e n e r a l l y  rainbow t r o u t ,  perch and 
Daphnia. Approx imate ly  150 t e s t s  a r e  conducted annua l l y  on a  v a r i e t y  o f  
e f f l u e n t s  t o  ensure t h a t  t hey  meet r e g u l a t o r y  requi rements on a  c o n t i n u i n g  
bas is .  

~ r o v i n c i  a1 hiomoni t o r i n g  requi rements a re  developed under t h e  Envi ron-  
mental  P r o t e c t i o n  Ac t  and t h e  On ta r i o  Water Resources Act.  Screening s tud ies  
are be ing  conducted on many i n d u s t r i a l  e f f l u e n t s  i n  t h e  Prov ince  t o  q u a l i f y  
and q u a n t i f y  t h e  d ischarge o f  p e r s i s t e n t  t o x i c  substances. Samples o f  these 
e f f l u e n t s  a re  be ing  examined t o  determine t h e i r  b i o l o g i c a l  a c t i v i t y  by means 
o f  Ames, DNA r e p a i r  and chromosome a b e r r a t i o n  t e s t s .  I n  a d d i t i o n ,  p r o t o c o l s  
a re  be ing  developed t o  analyze f i s h  exposed t o  r i v e r  water  i n  t h e  v i c i n i t y  o f  
i n d u s t r i a l  e f f l u e n t s  t o  determine accumulat ion and c learance  r a t e s  of 
p e r s i s t e n t  t o x i c  substances i n  these f i s h .  

A  survey program bas been implemented b y  t h e  On ta r i o  M i n i s t r y  o f  
Environment t o  c o l l e c t  and analyze s p o t t a i l  sh i ne r  minnows near t h e  o u t f a l l s  
o f  many h i g h  d e n s i t y  i n d u s t r i a l  areas t o  q u a n t i f y  t h e  presence o f  c h l o r i n a t e d  
o rgan ic  compounds. S p o t t a i l  sh i ne r  minnow s tud ies  complement t h e  s i t e  
s p e c i f i c  i n d u s t r i a l  eva lua t i ons  by  t a k i n g  a  wider  approach t o  contaminant 
d ischarge d e t e c t i o n  f o r  f u t u r e  s i t e  s p e c i f i c  eva lua t ions .  As t h e  da ta  base 
develops, t h i s  " i n  s i t u "  e v a l u a t i o n  approach i s  expected t o  p r o v i d e  
i n f o r m a t i o n  on t h e  dynamics o f  compounds i n  r e c e i v i n g  waters. 

New r e g u l a t o r y  i n i t i a t i v e s ,  indus t ry -w ide  o r  s i t e  s p e c i f i c ,  w i l l  be based 
on t he  r e s u l t s  o f  t h e  screening s tud ies  and t h e  s p o t t a i l  sh i ne r  sampl ing 
program. 



TABLE 9 

SURVEILLANCE ACTIVITIES 1980/81 

LAKE 

ONTARIO 

ERIE 

JURISDICTION 

MOE 

DOE 

DFO 

CWS 

NYSDEC 

US FWS, EPA 

MOE 

DFO 

CWS 

ECDH 

Ohio  EPA 

MDNR 

EP A 

US FWS 

PROGRAM DESCRIPTION 

Nearshore wa te r  q u a l i t y  s t u d i e s  i n c l u d i n g  water  i n takes ,  f i s h  contaminant and phosphorus l o a d i n g  measurements. 
Spec ia l  s tud ies  on t h e  Bay o f  Qu in te ,  Cornwal l ,  Hami l t on  Harbour, Toronto  Harbour, N iagara  R i v e r  and areas where 
Cladophora growths have impacted water  use. 

Main Lake: 3  f u l l - c h e m i s t r y  c r u i s e s  - 94 s t a t i o n s :  n u t r i e n t s ,  major ions .  
Connecting Channels: St. Lawrence R. - d a i l y  m o n i t o r i n g  a t  Wolfe I s l a n d  fo r  ou tpu t .  N iagara  R i v e r  - weekly 
organ ics  i n  suspended sediment and water. 7-day i n t e n s i v e  sampl ing f o r  o rgan i c  contaminants  i n  water and suspended 
sediments. D a i l y  m o n i t o r i n g  f o r  load ings.  

Open l a k e  s t u d i e s  i n  f i s h  contaminants,  phy top lankton,  zoop lankton r e l a t i o n s h i p s  and rep roduc t i on  o f  l a k e  t r o u t .  

Cont inued s t u d i e s  i n  h e r r i n g  g u l l  egg contaminant  l e v e l s ,  e c o l o g i c a l  i m p l i c a t i o n s  and r e l a t i o n  t o  rep roduc t i on  i n  
h e r r i n g  g u l l  popu la t i ons .  

Water in take,  t r i b u t a r y  phosphorus l o a d i n g  and prob lem area surveys t o  p r o v i d e  check on water  q u a l i t y  s ta tus .  
Nearshore f i s h  contaminant program. 

F i s h  sample c o l l e c t i o n  and p r e p a r a t i o n  f o r  EPA ana l ys i s .  Perform o rgan i c  scans o f  se lec ted  samples. 

Water i n t a k e  s t u d i e s  a re  combined w i t h  programs s tudy ing  pheno l i c  compounds i n  t h e  St. C l a i r  R i v e r  and b a s e l i n e  
assessment o f  nacrozoobenthos i n  t h e  D e t r o i t  R i ve r .  

F i s h  and p l a n k t o n  s tud ies .  

Continued s t u d i e s  i n  h e r r i n g  g u l l  egg contaminant  l e v e l s ,  e c o l o g i c a l  imp1 i c a t i o n s  and r e l a t i o n  t o  rep roduc t i on  i n  
h e r r i n g  g u l l  popu la t i ons .  

Main Lake: 2 "core"  stations-WQN 601-WQN 622 (601-4 x  y e a r )  (622-3 x  yea r )  Chemical and b a c t e r i a l  samples. 
Nearshore: Presque I s l e  Bay-Chemical and b a c t e f i l o g i c a l  b e a c f i a m p l i n g  (140 samp les -bac te r i o l og i ca l  a long t h e  PA 
sho re l i ne ) .  
T r i b u t a r y :  ( 4  x y e a r )  3  t r i b s - - E l k  Creek. Walnut Creek, S i x teen  M i l e  Creek. Chemical and b a c t e r i a l  samples and 
macro inver tebra tes .  

Water intakes, t r i b u t a r y  phosphorus. 

Annual surveys on t h e  D e t r o i t  R i ve r ,  water in takes,  and t r i b u t a r i e s .  

Annual m o n i t o r i n g  program c o n s i s t i n g  o f  27 s t a t i o n s  i n  t h e  c e n t r a l  b a s i n  t o  determine e x t e n t  o f  anox ic  cond i t i ons ,  
7 s t a t i o n s  f o r  b i o l o g i c a l  s tud ies ,  and 19 s t a t i o n s  ( i n c l u d i n g  12 s t a t i o n  t r a n s e c t s )  t o  d e f i n e  t r o p h i c  s t a t u s  i n  t h e  
western basin.  

F i s h  sample c o l l e c t i o n  and p r e p a r a t i o n  f o r  EPA ana l ys i s .  Per form o rgan i c  scans o f  se lec ted  samples. 



Tab le  9  - 
LAKE 

HURON 

SUPERIOR 

MICHIGAN 

c o n t ' d .  

JURISDICTION 

MOE 

DFO 

DOE 

CWS 

MDNR 

E PA 

US FWS 

MO E 

DFO 

DOE 

CWS 

WDNR 

MPCA 

EPA 

US FWS 

MDNR 

E PA 

WDNR 

I SBH 

US FWS 

CWS 

MDNR 

PROGRAM DESCRIPTION 

I n t e n s i v e  s tud ies  as designated i n  t h e  Grea t  Lakes I n t e r n a t i o n a l  S u r v e i l l a n c e  P lan  t o  d e l i n e a t e  n a t u r e  and e x t e n t  
o f  areas o f  noncompliance w i t h  1978 Agreement o r  MOE water  q u a l i t y  o b j e c t i v e s .  Mass balance s t u d i e s  a t  o u t l e t  f rom 
Lake Huron t o  es t imate  n u t r i e n t  i n f l o w / o u t f l o w  r e l a t i o n s h i p s  a re  combined w i t h  sediment and 5enthos s t u d i e s  on 
ecosystem assessment i n  Lake Huron. 

Phytoplankton in fo rmat ion ,  t r e n d  i n  t i m e  da te  on load ings  and responses o f  atmospheric p o l l u t a n t s .  F i s h  
contaminant programs i n c l u d i n g  t r a c e  meta ls  and p e r s i s t e n t  o rgan ic  contaminants. 

Main l a k e  s u r v e i l l a n c e ,  3 c r u i s e s  as designed i n  Great  Lakes I n t e r n a t i o n a l  S u r v e i l l a n c e  Plan. 

Continued s tud ies  i n  h e r r i n g  g u l l  egg contaminant  l e v e l s ,  e c o l o g i c a l  i m p l i c a t i o n s  and r e l a t i o n  t o  r e p r o d u c t i o n  i n  
h e r r i n g  g u l l  populat ions.  

Problem area survey i n  c o o r d i n a t i o n  w i t h  t h e  EPA open l a k e  program. 

Whole l a k e  in tens ive ,  spec ia l  s t u d i e s  i n  Saginaw Bay and Michigan nearshore zone as descr ibed  i n  GLISP. 

F i s h  sample c o l l e c t i o n  and p r e p a r a t i o n  f o r  EPA ana lys is .  Per form organ ic  scans o f  s e l e c t e d  samples. 

Nearshore f i s h  contaminant s t u d i e s  and water  i n t a k e  programs t o  m a i n t a i n  annual assessment o f  ecosystem qua1 i t y .  
T r i b u t a r y  loadings a r e  a l s o  inc luded.  

F i s h  c o l l e c t i o n  f o r  contaminant s tud ies .  

No a c t i v e  s u r v e i l l a n c e  program f o r  1980/81. 

Continued s t u d i e s  i n  h e r r i n g  g u l l  egg contaminant  l e v e l s ,  e c o l o g i c a l  i m p l i c a t i o n s  and r e l a t i o n  t o  r e p r o d u c t i o n  i n  
h e r r i n g  g u l l  populat ions.  

14 coas ta l  s t a t i o n s  f o r  t i s s u e  analyses, 4  ambient water  q u a l i t y  m o n i t o r i n g  r a t e s  on t r i b u t a r i e s .  

T r i b u t a r y  sampling on t h e  Beaver and St .  L o u i s  R ive rs .  Nearshore f i s h  contaminant  program. 

No a c t i v e  s u r v e i l 1  ance program f o r  1980/81. 

F i s h  sample c o l l e c t i o n  and p r e p a r a t i o n  f o r  EPA ana lys is .  Per form organ ic  scans o f  s e l e c t e d  samples. 

T r ibu ta ry ,  problem area surveys. 

One c r u i s e  t o  assess n u t r i e n t  c o n d i t i o n s .  

46 coas ta l  s t a t i o n s  f o r  t i s s u e  analyses, p l u s  11 ambient water  q u a l i t y  t r i b u t a r y  s t a t i o n s .  

Water q u a l i t y  assessment and d r i n k i n g  water i n t a k e  ana lys is .  T r i b u t a r y  mon i to r ing .  

F i s h  sample c o l l e c t i o n  and p r e p a r a t i o n  f o r  EPA ana lys is .  Per fo rm organ ic  scans o f  s e l e c t e d  samples. 

Continued s tud ies  i n  h e r r i n g  g u l l  egg contaminant  l e v e l s ,  e c o l o g i c a l  i m p l i c a t i o n s  and r e l a t i o n  t o  r e p r o d u c t i o n  i n  
h e r r i n g  g u l l  populat ions.  

F i s h  contaminant, t r i b u t a r y  mon i to r ing .  Problem area surveys. 



TABLE 10 

SURVEILLANCE COSTS 1980/81 

($1000) 

*General programs i n c l u d e  s u r v e i l l a n c e  components such as atmospheric i npu t ,  t r i b u t a r y  m o n i t o r i n g  
and h iomon i t o r i ng .  

+Under t h e  Canada-Ontario Agreement on Great  Lakes Water Q u a l i t y ,  t h e  Federa l  Government pays Yor  50% 
o f  O n t a r i o  Grea t  Lakes Su rve i l l ance  Program. 

LAKE 

ONTARIO 

ERIE 

HURON 

Main Lake 
Nears hore  

SUPERIOR 

MICHIGAN 

BAS I N *  

1980 
1979 
1978 

TOTAL 

2,537 

1,218 

1,355 
1,505 

250 

495 

1,788 - 

9,148 
9,811 
9,455 

J U R I S D I C T I O N  
U.S. FWS 

20 

2 0 

20 

20 

2 0 

100 
160 
160 

ONTARIO 

895 

250 

665 

40 

- 

460 - 

2,310+ 
2,590+ 
2,045+ 

E P A  

N.Y. 

192 

58 

-- 

250 
250 
130 

CANADA 

1,430 

236 

6 70 

78 

3 3 

- - 
2,447 
2,447 
2,671 

GLNPO 

I 

335 

665 
510 

1,328 

2,838 
3,376 
3,560 

LLRS 

210 

210 

PENN. 

5 

5 
31 
29 

O H I O  

80 

-- 

80 
80 
80 

MICH.  

234 

120 

6 7 

143 

564 
564 
485 

WISC.  

2 0 

9 9 

- 
119 
87 
8 4 

IND. 

200 

- 

200 
200 
200 

MINN. 

25 

- 

25 
25 
11 



V Agreement Progress 

The 1978 Water Q u a l i t y  Agreement commits t h e  Uni ted States and Canadian 
Governments t o  develop and irr~plement programs and o the r  measures t o  f u l f i l l  
t h e  purpose o f  t he  Agreement. This  chapter reviews t h e  progress made i n  
corr~pliance w i t h  t h e  Agreement and discusses h i g h l i g h t s  and s i g n i f i c a n t  
developments i n  program implementation. 

COMPLIANCE N T H  AGREEMEYT DATES 

The 1978 Great Lakes Water Qua1 i t y  Agreement s p e c i f i e d  dates o r  t ime  
i n t e r v a l s  by which c e r t a i n  ac t i ons  should be accomplished. Table 11 l i s t s  
those paragraphs i n  t h e  Agreement which con ta in  t ime c o n s t r a i n t s  and descr ibes 
t h e  progress made toward complet ion o f  t h e  a c t i v i t i e s  by Governments. 

Progress has been made i n  meeting the  requirements f o r  major programs, 
such as i n d u s t r i a l  and mun ic ipa l  con t ro ls .  These programs.were underway i n  
compliance w i t h  t h e  1972 Agreement. Programs such as c o n t r o l s  on nonpoint 
sources and t o x i c  substances were no t  a p a r t  o f  t h e  1972 Agreement bu t  are 
requ i red  by t h e  1978 Agreement, and w h i l e  some progress has been made, t h e  
programs are s t i l l  i n  t h e  e a r l y  stages o f  development a t  t h i s  time. 

Two major programs, Annex 2 - L imi ted  Use Zones and Annex 3 - Contro l  o f  
Phosphorus, were no t  completed by t h e  dates s p e c i f i e d  i n  t h e  Agreement. The 
P a r t i e s  have no t  submit ted annual r e p o r t s  as requ i red  by Annex 2 o f  t h e  
Agreement. 

I n  an exchange o f  notes between Canada Department o f  Ex terna l  A f f a i r s  and 
t h e  Uni ted States Department o f  S ta te  on September 1980, t h e  t ime tab le  f o r  
complet ion o f  con f i rma t i on  o f  f u t u r e  phosphorus loads and establ ishment  o f  
compliance schedules as s p e c i f i e d  i n  Annex 3 has been extended one year, u n t i l  
May 1981. 

P o l  NT SOURCE CONTROL PROGRAMS 

The f o l l o w i n g  desc r i p t i ons  o f  s i g n i f i c a n t  developments i n  p o i n t  source 
c o n t r o l  programs are i n d i c a t i o n s  o f  t he  progress being made t o  c o n t r o l  
p o l l u t i o n  f rom known major sources. The progress repo r ted  here represents 
accomplishments t h a t  r e s u l t e d  from i n t e n s i v e  e f f o r t s  sometimes extending over 
many years. 

R E S E R V E  M I N I N G  

On March 16, 1980, Reserve Min ing Company h a l t e d  t h e  dumping of asbestos- 
laden ore  t a i  1 ings i n t o  . S i l v e r  Bay, M i n n e s o t a ~ L a k e  Superior.  The Company's 
a c t i o n . . i n  response t o  a May 26, 1977 Un i ted  States Federal.Coui-t Order ended 
t h e  dumping o f  some 67,000 tons d a i l y  o f  t a i l i n g s  i n t o  Lake Super ior  over a 
25-year per iod.  The Company was a l so  ordered t o  s top  e m i t t i n g  asbestos f i b e r s  
i n t o  t h e  atmosphere and t o  pay more than $1 m i l l i o n  i n  f i n e s  and pena l t i es .  



Remedial programs i n c l u d e  an on- land d isposa l  system t o  manage bo th  coarse 
and f i n e  p a r t i c l e s .  Cons t ruc t i on  o f  a  5.8 square m i l e  b a s i n  capable of 
h o l d i n g  823 m i l l i o n  tons  o f  t a i l i n g s  has been completed. The $370 m i l l i o n  
(es t imated)  on- land d isposa l  system was p u t  i n t o  ope ra t i on  on June 24, 1980. 
T a i l i n g s  w i l l  be pumped i n  a  water s l u r r y  t o  t h e  bas in  w i t h  c losed- loop  
r e c y c l e  o f  water.  The bas in  w i l l  be kep t  f l ooded  t o  p reven t  o f f - s i t e  
m i g r a t i o n  o f  asbestos f i b e r s .  A i r  and water sampling programs i n  and around 
S i l v e r  Bay w i  11 con t i nue  under su rve i  1  lance  o f  t h e  Minnesota P o l l u t i o n  Con t ro l  
Agency t o  mon i t o r  f o r  adverse environmental  e f f e c t s  f rom t h e  new system. 

Reserve Min ing  has a l so  i n s t a l l e d  e l e c t r o s t a t i c  p r e c i p i t a t o r s  a t  i t s  o re  
process ing p l a n t  i n  S i l v e r  Bay t o  remove asbestos f i b e r s  f rom t h e  p l a n t ' s  a i r  
emissions. Measures t o  c o n t r o l  t h e  m i g r a t i o n  o f  asbestos f rom a  t a i l i n g s  
d e l t a  t h a t  extends i n t o  t h e  l a k e  have been i n i t i a t e d .  A  rock w a l l  has been 
b u i l t  t h a t  w i l l  e v e n t u a l l y  fo rm a  subsurface breakwater t h a t  w i l l  c l o s e  o f f  
t h e  t a i l i n g s  de l t a ,  p reven t i ng  f i b e r s  from m i g r a t i n g  any f u r t h e r .  

DETRO I 'r 
The D e t r o i t  M e t r o p o l i t a n  Wastewater Treatment P l a n t  i s  t h e  l a r g e s t  i n  t h e  

Great Lakes Basin. The wastewaters of over 3  m i l l i o n  people have been d i s -  
charged t o  t h e  D e t r o i t  R i ve r  w i t h  o n l y  p r imary  t rea tment  because o f  cons t ruc -  
t i o n  de lays i n .  t h e  secondary t rea tment  system. 

I n  1977, a  F e d e r a l  Cour t  a c t i o n  brought  by  t h e  Un i t ed  S ta tes  EPA and t h e  
St'ate o f  Mich igan i d e n t i f i e d  t h e  problems wi. th t h e  D e t r o i t  wastewater 
t rea tment  f a c i l i t y .  The r e s u l t  of t h i s  a c t i o n  was a  Consent Judgment which 
o u t l i n e d  t h e  s p e c i f i c  d e f i c i e n c i e s  a f f e c t i n g  t h e  adequate o p e r a t i o n  o f  t h e  
water p o l l u t i o n  c o n t r o l . f a c i l i t y .  S p e c i f i c  ' d a t e s , f o r  compl iance i n  each- area 
were s p e c i f i e d  i n  t h e  Consent Judgment. 

At  t h e  reques t  o f  t h e  Federa l  Court, a  f u l l - s c a l e  e v a l u a t i o n  o f  t h e  
D e t r o i t  wastewater t rea tment  p l a n t  was conducted f rom August 1 t o  October 26, 
1979. The p l a n t  was operated as an a c t i v a t e d  secondary wastewater t rea tment  
system producing an e f f l u e n t  q u a l i t y  i n  compliance w i t h  c u r r e n t  e f f l u e n t  
l i m i t a t i o n s  b u t  a t  a  f l o w  s u b s t a n t i a l l y  lower than  average f l o w  and w e l l  below 
design f l ow .  The l i m i t a t i o n s  which were t o  t ake  e f f e c t  on December 31, 1979 
were a l s o  met w i t h  t h e  excep t ion  o f  t o t a l  suspended s o l i d s  concen t ra t i ons  and 
a  minor  d e v i a t i o n  i n  o i l  and grease concent ra t ion .  T h i s  represen ts  t h e  f i r s t  
t i m e  t h e  D e t r o i t  wastewater t rea tment  p l a n t  was operated as a  f u l l - s c a l e  
secondary t rea tment  f a c i  1  i ty  s ince  i t s  c o n s t r u c t i o n  i n  1940. 

S i g n i f i c a n t  improvements i n  e f f l u e n t  q u a l i t y  have been documented. To ta l  
phosphorus concen t ra t i ons  i n  D e t r o i t ' s  e f f l u e n t  averaged 1.7 mg/L f r om J u l y  
1979 t o  June 1980. Th i s  i s  a  s i g n i f i c a n t  decrease when compared t o  t h e  
e f f l u e n t  concen t ra t i on  r e p o r t e d  i n  1963 o f  11.9 mq/L. When expressed as a  
loading,  t h i s  represen ts  an 88 percen t  decrease i n  t h e  amount o f  t o t a l  
phosphorus d ischarged t o  t h e  D e t r o i t  R i v e r  s i nce  1963. 

The D e t r o i  t w a s t e w a t e r  t reatment .  an t  i s  n o t  e x p e c t e d t o  opera te  con t  i- 
nuousl-jl as a  secondary. t rea tment  - f a c i l i t y  u n t i l  c o n s t r u c t i o n  and m o d i f i c a t i o n  
o f  secondary s e t t l i n g ,  tanks: a re  completed i n  June o f  1981. 

. . . . 
. . .  . 
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SYRACUSE METROPOLITAN SEWAGE TREATMENT PLANT 

The Met ropo l i tan  Syracuse Sewage Treatment Plant ,  a major wastewater 
treatment f a c i l i t y  i n  Onondaga County, New York, serves a popu la t ion  o f  
344,000. 

The o r i g i n a l  f a c i l i t y  was completed i n  1960 and secondary treatment w i i h  
phosphorus removal was con~pleted i n  t he  sp r ing  o f  1979. The secondary t r e a t -  
ment processes are opera t ing  we l l  w i t h  the  except ion o f  phosphorus removal. 
Phosphorus removal w i  11 begin i n  mid-1980 upon complet ion o f  t h e  f a c i  1 i t i e s  
needed t o  t ransmi t  l ime waste from the  A l l i e d  Chemical waste beds t o  t h e  
p lan t .  Phase I work of t h e  pret reatment  program w i l l  be completed by December 
30, 1980. 

LOVE CANAL, NEW YORK 

The Love Canal i s  a rectangular ,  16-acre, below-ground-level former land- 
fi 11 located i n  t he  southeast corner o f  the  City o f  Niagara Fa1 l s ,  about 
one-quarter m i l e  no r th  o f  t h e  Niagara River.  I t  was excavated as p a r t  o f  a 
proposed canal i n  t he  1890's and subsequently used as a dump s i t e  f o r  chemical 
wastes by Hooker Chemical Company and o thers  over a pe r iod  o f  20 t o  30 years. 
Wastes inc lude such chemicals as benzene, toluene, 1 indane, t r i ch lo roe thy lene ,  
carbon t e t r a c h l o r i d e  and a s i g n i f i c a n t  amount of t r i ch lo ropheno l .  

Water i n f i l t r a t i o n  i n t o  the  Canal has caused ma te r ia l  t o  leach ou t  o f  t he  
waste i n t o  surrounding area o f  p r i m a r i l y  s i n g l e  f a m i l y  houses. Some m i g r a t i o n  
has a lso  occurred i n t o  the  storm sewer system i n  the  r e s i d e n t i a l  neighborhood 
surroundiqg the Canal and i n t o  Black and Cayuga creeks on t h e  nor thern  end. 
The storm sewer system i s  i n  two sect ions. The nor thern  sect ion> dra ins  i n t o  
Black, Bergholtz,  and Cayuga creeks and thence i n t o  t h e  Niagara River.  The 
southern sec t ion  d ra ins  d i r e c t l y  i n t o  the  Niagara River.  D iox in  (2,3,7,8- 
isomer) has been detected i n  a leachate sample taken f rom t h e  Canal as w e l l  as 
i n  sediments and b i o t a  i n  Black and Berghol tz  creeks t o  t h e  n o r t h  and sedi -  
ments i n  the  storm sewers i n  t h e  v i c i n i t y  o f  t he  southern p a r t  o f  t he  Canal. 

A leachate c o l l e c t i o n  t rench has been constructed dur ing  the  pas t  two 
years t o  completely r i n g  the  Canal and i n t e r c e p t  outward m ig ra t i ng  leachate. 
The leachate c o l l e c t e d  i s  t rea ted  on-s i te  by a granu lar -ac t iva ted  carbon u n i t  
be fore  discharge i n t o  t h e  C i t y  o f  Niagara F a l l s  s a n i t a r y  sewer system. The 
treatment u n i t  operates 3 days a week and t r e a t s  about 20,000 ga l lons  per 
day. The t o p  o f  the  l a n d f i l l  has been capped w i t h  c l a y  t o  reduce water 
i n f i l t r a t i o n .  

New York State i s  seeking funds under Sect ion 311 o f  the  Clean Water Act 
f o r  cleanup o f  contaminated ma te r ia l  t h a t  has escaped from the  Canal and now 
l i e s  attached t o  sediment i n  t h e  stormwater sewer system both i n  t h e  nor thern  
and southern sect ions o f  t he  Canal as w e l l  as i n  Black and Berghol tz  creeks t o  
the  north. This ma te r i a l  i s  ou ts ide  t h e  leachate c o l l e c t i o n  t rench and hence 
i s  capable o f  f u r t h e r  migra t ion .  

EPA has begun a comprehensive a i r ,  s o i l  and groundwater mon i to r ing  program 
i n  the  Love Canal area. 



C l T Y  OF NIAGARA FALLS,  NEW YORK 

The City o f  Niagara F a l l s  STP was f i r s t  s t a r t e d  i n  A p r i l  1977. .The carbon 
beds were used on a  l i m i t e d  b a s i s  beg inn ing  i n  January 1978, stopped i n  March 
1978, and began again i n  A p r i l  1978. I n  e a r l y  summer 1978, s t r u c t u r a l  
f a i l u r e s  were discovered. The p l a n t  exper ienced a  r u p t u r e  o f  severa l  carbon 
bed bottoms and a f t e r  removing t h e  carbon, ex tens i ve  c o r r o s i o n  and damage t o  
t h e  p recas t  f i l t e r  bottoms and g u l  l e t  w a l l  p r o j e c t i o n s  was discovered. The 
ope ra t i on  o f  t h e  carbon f i l t e r  beds was suspended and t h e  p l a n t  has been 
p r o v i d i n g  o n l y  p r ima ry  t rea tment  s i nce  t h a t  t ime. Th i s  t rea tment  l e v e l  i s  no t  
adequate f o r  t h e  i n d u s t r i a l  and mun ic ipa l  wastes be ing  d ischarged t o  t h e  
N iagara  R i v e r  f rom t h i s  p l a n t .  

A  p r o j e c t  was approved by t h e  Un i t ed  S ta tes  EPA on A p r i l  24, 1980 f o r  
remedia l  work on t h e  carbon beds which r e q u i r e d  t h e  City t o  h i r e  an 
independent consu l t an t  t o  conduct a  r ev i ew  o f  i t s  48 MGD wastewater t rea tment  
system. The s tudy  i s  expected t o  be underway i n  September 1980 and completed 
i n  28 weeks. 

S'TELCO HILTON WORKS, HAMILTON, ONTARIO 

Since 1970, t h e  company has undertaken t h e  f o l l o w i n g  major  p r o j e c t s  t o  
reduce water  d ischarge loadings.  By-product p l a n t  wastewaters, t oge the r  w i t h  
s a n i t a r y  wastes, were d i v e r t e d  t o  t h e  Hami l ton  Sewage Treatment P l a n t  t o  
reduce BOD,, ammoni 3 ,  phenols and t o  e l  im ina te  b a c t e r i o l o g i c a l  contam- 
i n a t i o n .  A d d i t i o n a l  t h i ckene rs  a t  t h e  b l a s t  f u rnace  were i n s t a l l e d  and l a t e r  
m o d i f i e d  w i t h  r e c y c l e  systems t o  reduce cyanide and suspended s o l i d s .  A  major  
f i l t r a t i o n  p l a n t  has been i n s t a l l e d  i n  two phases t o  reduce suspended s o l i d s  
and i r o n  discharges. Other  c o n t r o l  f a c i l i t i e s  c o n s i s t  o f  t h e  c o n s t r u c t i o n  o f  
a  waste o i l  t rea tment  p l a n t  f o r  a l l  d ischarges o r  i o n  exchange p l a n t  f o r  
chrome d ischarges and an a c i d  regene ra t i on  p l a n t .  The O n t a r i o  M i n i s t r y  o f  t h e  
Environment expects t o  p u b l i s h  i t s  assessment o f  t h e  e f f e c t i v e n e s s  o f  these 
c o n t r o l s  i n  1981. 

DOFASCO, HAMILTON, ONTAi?IO 

Dur ing  t h e  p e r i o d  1970-1980, r e d u c t i o n  o f  wastewater p o l  l u t i o n  t o  t h e  
harbour f rom Dofasco has been achieved by t h e  f o l l o w i n g  p r o j e c t s .  Ammonia 
s t r i p p i n g  sewers and a  b i o l o g i c a l  t rea tment  p l a n t  were cons t ruc ted  t o  remove 
ammonia and phenols f rom by-product wastewaters. Suspended s o l i d s  were 
reduced from b l a s t  fu rnaces  by c o n s t r u c t i o n  o f  a  new t h i c k e n e r  system. A  new 
th i ckene r  system was a l s o  i n s t a l l e d  t o  improve suspended s o l i d s  removal f r om 
the  m e l t  shop gas washwater. A f i l t r a t i o n  p l a n t  was i n s t a l l e d  t o  t r e a t  ho t  
m i  11 wastewaters t o  reduce suspended s o l  i d s  and i r o n .  Other f a c i  1  i t i e s  
i n c l u d e  an a c i d  regene ra t i on  p l a n t ,  o i l  t rea tment  p l a n t  and i o n  exchange p l a n t .  

STELCO - LAKE E R I E  DEVELOPMENT 

A t  S t e l c o ' s  new Lake E r i e  Development, 90% o f  t h e  water  used i s  r e c i r c u -  
la ted .  The blowdown f rom t h e  var ious  r e c i r c u l a t i n g  systems i n  t h e  m i l l ,  such 
as b l a s t  furnaces and s tee lmaking f a c i l i t i e s ,  i s  t r e a t e d  by t h e  a l k a l i n e  
b reakpo in t  c h l o r i n a t i o n  method o f  chemical o x i d a t i o n  (blowdown t rea tment  
p l a n t ) .  When t h e  coke ovens a re  p laced  i n  operat ion,  wastewaters w i l l  be 
p r e - t r e a t e d  i n  a  b i o l o g i c a l  t rea tment  p l a n t  be fo re  d ischarge t o  t h e  blowdown 



t reatment p l a n t .  The e f f l u e n t  from t h e  blowdown t reatment  p l a n t  i s  he ld  i n  a 
lagoon p r i o r  t o  discharge t o  Lake Er ie .  Stormwater i s  separated and sent t o  
s e t t l i n g  ponds before  discharge. These programs are expected t o  comply w i t h  
Water Qua1 i t y  Agreement Object ives and Ontar io  requirements. 

ALGOMA STEEL CORPORATI ON, SAllLT STE, MAR1 E j  ONTARI 0. 

The major p o l l u t i o n  abatement achievement a t  Algoma Steel  over t h e  pas t  
t en  years has been the  cons t ruc t i on  o f  the  "coke ovens by-products" p l a n t  as a 
r e s u l t  o f  which t h e  f o l l o w i n g  reduct ions i n  loadings have occurred: 

FROM - TO - 

Phenols 
NH 3 

H2S 
HCN 

2000 ppb 400 ppb 
33 PPm 11 PPm 
12 PPm 3 PPm 

7 PPm 2 PPm 

'The M i n i s t r y  o f  t h e  Environment i s  c u r r e n t l y  nego t i a t i ng  a new Contro l  
Order f o r  f u r t h e r  abatement o f  po l l u tan ts .  

SCA CHEMICAL WASTE SERVICES, INC, 

SCA Chemical Waste Services, Inc. operates an i n d u s t r i a l  waste management 
' f a c i l i t y  a t  Model City i n  t h e  towns o f  Po r te r  and Lewiston, Niagara County, 
New York. 

The Company requested m o d i f i c a t i o n  o f  an e x i s t i n g  New York Sta te  discharge 
permi t  t o  increase t h e  discharge from a maximum o f  .1 MGD t o  a maximum o f  2 
MGD and changes i n  discharge parameters and moni to r ing  requirements fo r  d i s -  
charge t o  t h e  Niagara R iver  and Six M i l e  Swale ( t r i b u t a r y  t o  Lake Ontar io) .  
They a lso  requested a permi t  f o r  cons t ruc t i on  o f  an o u t f a l l  f o r  discharge o f  
t r e a t e d  e f f l u e n t  t o  t h e  Niagara R iver  and approval o f  p lans f o r  a p i p e l i n e  
from Model City t o  t h e  Niagara River.  

It was determined t h a t  an ad jud i ca to ry  hear ing would be he ld  i n  two 
phases, t h e  f i r s t  phase concent ra t ing  on t h e  permi t  mod i f i ca t i ons  and t h e  
d ischarge t o  Niagara R iver  because o f  t he  known accumulation o f  86,000,000 
ga l l ons  o f  t r e a t e d  e f f l u e n t  and t h e  long term need f o r  discharge o f  t r e a t e d  
leachate from e x i s t i n g  l a n d f i l l  f a c i l i t i e s .  The second phase would rev iew a l l  
remaining matters. 

The New York Sta te  Department o f  Environmental Conservation (NYSDEC) 
determined t h a t  the  p r o j e c t  may have adverse environmental e f f e c t s  a t t r i b u t -  
ab le  t o  improper treatment o r  storage o f  hazardous i n d u s t r i a l  waste. The 
D r a f t  Environmental Impact Statement concluded, however, t h a t  a1 1 s i g n i f i c a n t  
adverse impacts on the  environment could be s a t i s f a c t o r i  l y  c o n t r o l  led. The 
NYSDEC a l s o  determined t h a t  t h e  discharge mod i f i ca t i ons  would no t  have a 
s i g n i f i c a n t  ' e f f e c t  on t h e  environment. 



Phase I hearings began June 25, 1979 and included testimony from NYSDEC 
and the company. A substantial part of the hearjng focussed on the proposed 
discharge into a portion 07 theqiagara River known as Peggy's Xddy, about 3 
miles from Lake Ontario. 

The objectors included the Town-of Porter, Operation Clean and many 
individual citizens from both the United States and Canada. Interest in the 
hearing was high with 50 l o  100 persons attending each session. 

In February 1980, the State of New Yo~k issued a permit along with 
approval to construct a pipeli-ne. Several lawsuits from the Town of Porter 
I f 01 lowed. The _town a1 so ref used to issue a -permit .for the SCA to excavate. 
The Company then sued the town 'for issuance of &he permit. The United -States 
Corps of Engineers recently issued a permit t o  construct the outfal-l structure 
in the Niagara River. This permit takes effect only after a1 1 local permits 
are issued. 

SCA Chemical Waste Services, Inc. has purchased pipeline materials and 
some vanda.lism has ocxurred, Citizens -are disrupting c~nstruction by their 
physical presence. The NYSDEC estimates that i t  will take a t  least one year 
t o  resolve the ~ a r i o u s  lawsuits. 

HDOKEB C H E M I  CALS AND PLASTICS 

-The Hooker Chemical and Plastics Company owns and operates a ckemical 
manufacturing fac74 i ty in the City of Niagara Fa1 ls, New -York, located along 
the Niagara River. The Company i s  authorized by an SPDES permit -to discharge 
treated process wastewater and cooling water i h r o u g h  five outfalls to the 

-Niagara River. These outfalls also contain some storm drainage 'frm the plant 
si te .  Monitoring reports indicate a total daily avera e flowrate from al l  
five outfalls of 30 to 50 million gallons p e r  day (MGD?. 

Under the terms of -its permit, Hooker is  required to monitor i t s  effluents 
monthly for nineteen specific organic cihemicals. Hooker i s  also required to 
monitor i t s  effluents for the pesticide "mirex", twice per year. A two-day 
monitoring program for -PCBs and trichlorotoluene was also required by the 
perm-i t . 

The State of -New York determined that the discharge proposed would not 
cause a violation of present water quali-ty standards for the-Niagara River or 
endanger public water supplies. 

As required by i t s  permit .which wi 11 expire on 'March 31, 1981, Hooker has 
completed 'a study, itlent ifying the sources of potential ly toxic pol lutants, 
contained i n  the discharge 'and is required t o  submit an ~ n g i n e e r i ~ g  report on 
the major sources, incquding -contaminated groundwaters a t  the plant si te .  
This report i s  t o  recommended a plan OT remedial action. These -studies will 
serve as one bas is  for identifying "Best -Avai 1 able Technology Economical ly 
Ach ieiab le (BAT) ". The renewal permit wi 11 requ7re that BAT effluent 
limitations for toxic pollutants be achieved not later than July 1, 1984, as 
mandated by the Clean Water Act 



ST,  CLAIR FII.VE!? 

A water q u a l i t y  s tudy  was r e c e n t l y  completed by t h e  O n t a r i o  M i n i s t r y  o f  
t h e  Environment comparing 1977 water q u a l i t y  i n f o r m a t i o n  w i t h  s i m i l a r  
i n f o r m a t i o n  ob ta ined  i n  1968. S i g n i f i c a n t  improvements i n  r i v e r  q u a l i t y  have 
occurred between t he  two s tud ies .  They a re  a t t r i b u t e d  t o  upgrading o f  
e x i s t i n g  t rea tment  systems and t h e  b u i l d i n g  o f  new f a c i l i t i e s  i n  t h e  Sarn ia-  
Lambton area. F u r t h e r  improvements i n  water q u a l i t y  a re  expected. 

I n  t he  l a t e  6 0 ' s  and e a r l y  701s,  c o n t r o l  o f  o i l  and suspended s o l i d s  was 
accomplished by  sepa ra t i on  o f  waste streams and t h e  i n s t a l l a t i o n  o f  dual-media 
f i l t r a t i o n  systems. 

A t t e n t i o n  was then d i r e c t e d  t o  t h e  r e d u c t i o n  o f  d i s s o l v e d  o rgan ic  
m a t e r i a l .  F i v e  b i o l o g i c a l  o x i d a t i o n  u n i t s  have been completed, r e s u l t i n g  i n  a  
s u b s t a n t i a l  r e d u c t i o n  i n  t o t a l  o rgan ic  carbon, phenols and BOD; t h e  s i x t h  i s  
scheduled f o r  comple t ion  i n  1982. Granular  a c t i v a t e d  carbon removes o the r  
o rgan ic  m a t e r i a l s  t o  overcome problems o f  f i s h  t o x i c i t y  i n  t h e  St.  C l a i r  
R i ve r .  Acc iden ta l  d ischarges o f  contaminants a re  min imized by c o n s t r u c t i o n  o f  
cont ingency ponds i n  t h e  e f f l u e n t  system and t h e  a d d i t i o n  o f  spec ia l  l oad ing  
equipment on t h e  docks. 

Advanced a n a l y t i c a l  equipment capable o f  measuring i n  t h e  p a r t s  pe r  
t r i l l i o n  range i s  used i n  bo th  t h e  waste and process systems t o  improve waste 
d ischarge  c o n t r o l  and reduce t h e  nurr~ber o f  process upsets.  

NONPO I NT SOl lRCE PROGRAMS 
The 1978 Water Qua1 i t y  Agreement A r t i c l e  V I - l ( e )  r e q u i r e s  t h e  P a r t i e s  t o  

develop and implement measures f o r  t h e  abatement and c o n t r o l  o f  p o l l u t i o n  f rom 
a g r i c u l t u r a l ,  f o r e s t r y  and o the r  l a n d  use a c t i v i t i e s .  The f o l l o w i n g  b r i e f l y  
descr ibes those programs c u r r e n t l y  underway t o  reduce t h e  p o l  l u t i o n  from those 
sources r e f e r r e d  t o  as nonpo in t  o r  d i f f u s e  t o  d i s t i n g u i s h  them f rom s p e c i f i c  
p o i n t  sources such as t h e  d ischarge p ipes  o f  mun ic ipa l  and i n d u s t r i a l  
t rea tment  p l an t s .  

UNITED STATES 

NATIONWIDE URBAN RUNOFF PROGRAM 

I n  1979-80, EPA w i l l  be f und ing  30 urban s torm r u n o f f  p r o t o t y p e  p r o j e c t s  
na t ionwide  w i t h  208 p lann ing  grants .  The p r o j e c t s  w i l l  t e s t  v a r i o u s  b e s t  
management p r a c t i c e s  (BMP) (e.g. s t r e e t  sweeping, d e t e n t i o n  bas in  s to rage)  and 
determine t h e  r e s u l t a n t  impact on water  q u a l i t y .  By t h e  end o f  FY 82, EPA 
p lans  t o  have developed a number o f  e f f e c t i v e  c o n t r o l  measures. The program 
w i l l  cu lm ina te  w i t h  a  r e p o r t  t o  Congress i n  1983 on e f f e c t s ,  causes and 
c o n t r o l s ,  and w i  11 con t i nue  t h e r e a f t e r  t o  assure implementat ion. P r o j e c t s  
approved w i t h i n  t h e  Basin a re  l oca ted  i n  o r  near Milwaukee, Wisconsin; 
Chicago, I l l i n o i s ;  D e t r o i t ,  Ann Arbor, and Lansing, Michigan. 

RURAL CLEAN WATER PROGRAM 
. . . . !  

The U n i t e d  S ta tes  Department. of Ag , r i cu l tu re ,  i t s  S o i l  Conservat ion Se rv i ce  
wi 1 T e n t e r  i n t o  5 -  t o ' l 0 - y e a r  c o n t r a c t s  w i t h  owners o r  op'erators o r :  r u r a l ,  . . 

1  ands " f o r  t h e  purpose':of i n s t a l  1  i n g  and . . , m a i n t a i n i n g  . . measures incorporat i 'ng 
. . 
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r u r a l  lands " f o r  t h e  purpose o f  i n s t a l l i n g  and ma in ta in ing  measures 
i nco rpo ra t i ng  BMP t o  c o n t r o l  nonpoint source p o l l u t i o n " .  The Sa l ine  Va l l ey  
( t r i b u t a r y  t o  t he  R iver  Ra is in )  watershed i n  Southeastern Michigan and t h e  
Lower Manitowoc i n  Wisconsin have r e c e n t l y  been designated as p r o j e c t  areas 
under t h i s  program. 

SOIL AND WATER RESOURCES ACT OF 1977 

The Act  was proposed by Congress " t o  p rov ide  f o r  f u r t h e r i n g  t h e  conserva- 
t i o n ,  p ro tec t i on ,  and enhancement o f  t he  Na t i on ' s  s o i l ,  water, and r e l a t e d  
resources f o r  susta ined use". An appra isa l  of and program p l a n  f o r  s o i l  and 
water conservat ion were requ i red  t o  be developed by December 31, 1979 and are 
t o  be updated a t  f i ve -yea r  i n t e r v a l s .  The d r a f t  Appra isa l  was r e c e n t l y  
completed. 

LAKE ERIE WASTEWATER MANAGEMENT STUDY l LEWMS l 

Phases I & I 1  o f  t h e  study by the  Uni ted States Corps o f  Engineers, 
B u f f a l o  D i s t r i c t  descr ibed t h e  p o l l u t a n t  loads f rom both p o i n t  and d i f f u s e  
sources en te r i ng  Lake Er ie .  They a l so  addressed t h e  ques t ion  o f  lake  response 
t o  reduced phosphorus loads and made i n i t i a l  est imates o f  load  reduc t ions  
needed t o  meet i n - l ake  ob jec t i ves .  

Phase I11 w i l l  r u n  through October 1981 when t h e  f i n a l  r epo r t ,  p resent ing  
a  management p lan  f o r  t he  Uni ted States p o r t i o n  o f  t h e  Lake E r i e  watershed, 
w i l l  be published. The Honey Creek Watershed Management P r o j e c t  i s  one o f  t he  
major programs o f  Phase 111. The end r e s u l t  w i l l  be a  work p lan  f o r  manage- 
ment o f  t h e  e n t i r e  watershed w i t h  emphasis on problem i d e n t i f i c a t i o n  and 
development of s i t e  s p e c i f i c  management p rac t i ces .  

As one o f  t h e  components o f  t h e  study, m u l c h - t i l l  and n o - t i l l  demonstra- 
t i o n  p l o t s  were es tab l i shed on severa l  farms represent ing  a  range of s o i l s  and 
management systems. Crop p r o d u c t i v i t y ,  t ime savings, costs,  and e f f e c t  on 
water qua1 i t y  are being w e l l  documented. Bean Creek, Michigan; South Branch 
of t he  Cattaraugus, New York; West Branch o f  t h e  Rocky River ,  Sandusky R iver  
Basin and Ottawa River,  a l l  i n  Ohio, are f i v e  a d d i t i o n a l  watersheds which have 
been selected t o  p rov ide  complete representa t ion  o f  cond i t i ons  e x i s t i ~ g  i n  t h e  
Lake E r i e  Basin. 

DEMON STRATION PROJECTS 

Federal  g ran ts  author ized by the  Clean Water Ac t  support  demonstrat ion o f  
technology and management p r a c t i c e s  fo r  c o n t r o l  o f  nonpoint sources. Nonpoint 
source p r o j e c t s  have been completed f o r :  A g r i c u l t u r e  i n  Black Creek i n  
Indiana; Red Clay Erosion i n t o  Western Lake Superior; A g r i c u l t u r e  and 
Urban iza t ion  i n  Washington County, Wisconsin; and Combined Sewer Overflows i n  
Rochester, New York. Add i t i ona l  demonstrations are underway f o r :  A g r i c u l -  
t u r a l  T i l l a g e  Prac t ices  i n  Tuscola County, Michigan and A l l e n  County, Ohio; 
and Combined Sewer Overflow Contro l  i n  Cleveland, Ohio and Saginaw, Michigan. 

CUYAHOGA RIVER RESTORATION STUDY 

A Revised Plan o f  Study was issued i n  J u l y  1977 which inc luded study p lans 
f o r  a l l e v i a t i n g  e ros ion  and sedimentat ion problems, f l o o d  c o n t r o l  and deb r i s  , 

removal. The Uni ted States Geologica l  Survey completed a  sediment sampling 



program i n  t h e  Cuyahoga bas in  i n  FY 1980 between Old Portage and Independence 
which v e r i f i e d  t h a t  areas w i t h i n  t h e  reach were c o n t r i b u t i n g  i n o r d i n a t e  
amounts o f  sediment. The Un i ted  S ta tes  S o i l  Conservat ion Service, under a  
two-year agreement w i t h  t h e  Un i ted  S ta tes  Corps o f  Engineers, has r e c e n t l y  
completed a  s tudy  o f  streambank and upland e ros ion  on t h e  r i v e r  and two 
Cuyahoga t r i b u t a r i e s .  

The f i n a l  p roduc t  of t h e  Cuyahoga Res to ra t i on  Study w i l l  i d e n t i f y  t h e  
-prime sources o f  sediment i n  t h i s  reach o f  t h e  r i v e r  and recommend areas where 
e ros ion  c o n t r o l  e f f o r t s  should be i n i t i a l e d .  A l t e r n a t i v e  methods f o r  c o n t r o l  
w i l l  be analyzed and t h e  r e l a t i v e  b e n e f i t s  versus c o s t  determined. 

AGRICULTURAL CONSERVATION PROGRAM (ACP) 

Env i ronmenta l l y  approved p r a c t i c e s  f o r  each l o c a l i t y  a re  recommended by  
s t a t e  and county  ACP development groups. These p r a c t i c e s  t o  p reven t  s o i l  
loss,  improve water q u a l i t y  and conserve water w i l l  reduce sediment l oad ing  
and t h e r e f o r e  p o l l u t i o n  t o  t h e  Great Lakes. The government's share o f  t h e  
c o s t  ranges from 30% t o  80%, depending on t h e  farmer I s  f i n a n c i a l  s t a tus .  
Spec ia l  p r o j e c t s  are des ignated by ACP t o  so l ve  community-wide a g r i c u l t u r a l  
water p o l l u t i o n  problems. One o f  t h e  l a r g e s t  o f  these p r o j e c t s  i s  l oca ted  i n  
t h e  Saginaw Bay bas in .  

WISCONSIN NOIVPOIIVT SOURCE WATER POLLUTION ABATEMENT PROGRAM 

The Program was e s t a b l i s h e d  by t he  Wisconsin l e g i s l a t u r e  i n  1978 t o  
p rov ide  t h e  a d m i n i s t r a t i v e  framework and t e c h n i c a l  and f i n a n c i a l  ass is tance  
necessary f o r  implementing measures designed t o  meet t h e  needs i d e n t i f i e d  i n  
water q u a l i t y  management p lans.  Cost -shar ing i s  a v a i l a b l e  t o  m u n i c i p a l i t i e s ,  
land  owners and land  opera to rs  f o r  i n s t a l l i n g  b e s t  management p r a c t i c e s .  
Grants a re  made on t h e  b a s i s  o f  expected water  q u a l i t y  b e n e f i t s  and f i n a n c i a l  
need. Funding i s  concen t ra ted  on se lec ted  " p r i o r i t y  watersheds" where 
nonpo in t  source p o l l u t i o n  i s  a  c r i t i c a l  problem. The Lower Manitowoc R i v e r  
watershed i s  one o f  t h e  f i r s t  f i v e  " p r i o r i t y  watersheds" se lec ted  f o r  . 
i n c l u s i o n  i n  t h e  1979 program. The o b j e c t i v e  i s  t o  reduce t h e  amount of 
phosphorus e n t e r i n g  t h e  nearshore waters o f  Lake Mich igan b y  50%. 

CANADA 

Canada and O n t a r i o  have i n i t i a t e d  a  rev iew  o f  nonpo in t  p o l l u t i o n  c o n t r o l  
programs and expects t o  respond i n  1981 t o  t h e  Commission's recommendations 
f o r  c o n t r o l  o f  p o l l u t i o n  from land  use a c t i v i t i e s .  

Since t h e i r  incep t ion ,  t h e  Conservat ion A u t h o r i t i e s  o f  Ontar io ,  which a re  
a  combined p r o v i n c i a l  body, have recognized t h a t  t h e  goal  o f  c o n t r o l l i n g  many 
nonpoi n t  sources o f  p o l  l u t i o n  w i  11 be accompl ished bes t  by  coope ra t i ve  
ventures t o  a s s i s t  p r i v a t e  landowners. Annual ly,  Conservat ion A u t h o r i t i e s  
have been p a r t  o f  40 p r o j e c t s  t o  c o n t r o l  e r o s i o n  o n  p r i v a t e  land, - i n c l u d i n g  
streambank s t a b i l i z a t i o n ,  g u l l y  p r o t e c t i o n  and g rass ing  waterways. They have 
implemented 600 p r i v a t e  l and  r e f o r e s t a t i o n  p r o j e c t s .  I n  1978, A u t h 0 r i t i . e ~  
s t a b i l i z e d  approx imate ly  20 km o f  streambanks c o s t i n g  seve ra l  m i l l i o n  d o l l a r s .  

With t he  f und ing  o f  t h e  S t r a t e g i c  Plan f o r  On ta r i o  F i she r i es ,  t h e  On ta r i o  
Government p rov ided  funds t o  r e h a b i l i t a t e  degraded f i s h  h a b i t a t  i n  lakes  and 
streams. I n  1979, and again i n  1980, p r o j e c t s  c o s t i n g  approx imate ly  two 



hundred thousand d o l l a r s  w i l l  fence l i v e s t o c k  f rom streams and p l a n t  t r e e s  and 
shrubs t o  c o n t r o l  e ros ion  adjacent t o  streambanks. The M i n i s t r y  o f  Natura l  
Resources i s  t e s t i n g  fast -growing h y b r i d  pop la r  t o  i n t e r c e p t  eroded t o p s o i l  
and ass im i l a te  associated nu t r i en ts .  Research con t rac t s  w i t h  u n i v e r s i t i e s  
inc lude surveying landowners f o r  a t t i t u d e s  about coopera t ive  p r o j e c t s  on 
p r i v a t e  land, and analyses o f  w id th  requirements f o r  bu f fe r  s t r i p s  t o  prevent  
e ros ion  along streambanks and seasonal watercourses. 

To date, a number o f  i n i t i a t i v e s  have been undertaken t o  meet t h e  
chal lenge o f  managing nonpoint sources by Canada and Ontar io.  Many o f  these 
programs apply ac ross - the  e n t i r e  Canadian p o r t i o n  o f  t he  bas in  and o t h e r s ' a r e  
r e s t r i c t e d  t o  a p p l i c a t i o n  w i t h i n  one lake  basin. 

GREAT LAKES - AGRICULTURE 

The Ontar io  M i n i s t r y  o f  A g r i c u l t u r e  & Food, through i t s  Ontar io  Farm 
P r o d u c t i v i t y  I n c e n t i v e  Program, o f f e r s  a cos t  share program w i t h  farmers t o  
a s s i s t  them w i t h  t h e  c a p i t a l  cos ts  o f  s o i l  management and eros ion  c o n t r o l  
p rac t i ces ,  manure storage f a c i l i t i e s  and a l t e r n a t e  l i v e s t o c k  water ing  
f a c i l i t i e s .  Grants a re  a lso  made a v a i l a b l e  t o  l o c a l  farm groups i n t e r e s t e d  i n  
es tab l  i s h i n g  educat ional  and demonstration programs leading t o  the  improved 
environmental  management o f  a g r i c u l t u r e .  As an i n t e g r a l  p a r t  o f  t he  program, 
in-house s t a f f  t r a i n i n g  programs have been conducted t o  improve awareness 
concerning s o i l  management problems and so lu t ions .  

Fur ther  ref inement  o f  the  i n fo rma t i on  base es tab l i shed dur ing  t h e  PLUARG 
a g r i c u l t u r a l  watershed s tud ies  i s  a lso  being c a r r i e d  out. Canada i s  
con t i nu ing  t o  undertake s tud ies  t o  ga in  more accurate measures o f  phosphorus 
i n p u t  t o  streams due t o  land runo f f  as a d i r e c t  r e s u l t  o f  snow-melt and 
subsurface drainage. 

GREAT LAKES - .URBAN 

Fo l low ing  the  development o f  a d r a f t  p o l i c y  on urban drainage under  t he  
Canada-Ontario Agreement,' an i n t e r m i n i s t e r i a l  committee has been es tab l i shed  
t o  rev iew t h e  imp1 i c a t i o n s  o f  p o l  i c y  implementation and t o  develop implementa- 
t i o n  guide1 ines  by  autumn 1981. S p e c i f i c  research d i r e c t e d  towards assessment 
of urban stormwater remedial  measures i s  ongoing i n  t h e  Grand R ive r  study. 

LAKE ERIE BASIN 

The predominant environmental concern i s  w i t h  t h e  Lake E r i e  Basin. The 
Province o f  Ontar io  has undertaken a water management study o f  t he  Grand R iver  
Basin and expects t o  pub l i sh  t h i s  i n  1980. It w i l l  i nc lude  measures f o r  t he  

- c o n t r o l  o f  e ros ion  and phosphorus from var ious  sources. 

The Thames R iver  Implementat ion Committee formed -in 1976 t o  implement t h e  
recommendations o f  t he  1975 Thames R iver  Water Management Study has proceeded 
t o  promote a v a r i e t y  o f  a c t i v i t i e s  which w i l l  c o n t r i b u t e  t o  improved phos- 
phorus c o n t r o l  i n  t he  Lake E r i e  Basin. These measures inc lude:  c o n t r o l  of 
s o i l  e ros ion  and farm waste discharges and t h e  environmental  assessment o f  
land drainage and cons t ruc t i on  prac t i ces .  Current a c t i v i t i e s  i nvo l ve  iden- 
t i f i c a t i o n  o f  h y d r o l o g i c a l l y  a c t i v e  areas and demonstrat ion o f  improved land 
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use management p r a c t i c e s  t o  curb s o i l  e ros ion  and t h e  adverse impacts o f  
a g r i c u l t u r a l  a c t i v i t i e s .  A phosphorus budget has been adopted f o r  t h e  Avon 
R iver  ( a  t r i b u t a r y  o f  t he  Thames R iver )  and a demonstrat ion program f o r  
reducing p o l l u t a n t s  from a g r i c u l t u r a l  and urban r u n o f f  has begun. 

LAKE HURON BASIN 

I n  t h e  Lake Huron Basin, e ros ion  c o n t r o l  s tud ies  are being conducted by 
the  Saugeen R iver  Conservation A u t h o r i t y  and the  Mai t  land Val l e y  Conservation 
Author i t y .  I n  add i t ion ,  on t h e  Mai t land  River,  a demonstrat ion p r o j e c t  i n  an 

- a r t i f i c i a l  marsh t o  lessen phosphorus loadings from a m u n i c i p a l / i n d u s t r i a l  
waste t reatment  system i s  underway. 

A1 RBORNE POLLUTANT CONTROL PROGRAMS 
The 1978 Water Q u a l i t y  Agreement A r t i c l e  V I - 1  (1 )  r e q u i r e s  t h e  P a r t i e s  t o  

i d e n t i f y  p o l l u t a n t  sources and r e l a t i v e  source con t r i bu t i ons ,  i n c l u d i n g  the  
more accurate d e f i n i t i o n  o f  wet and d r y  depos i t i on  ra tes ,  f o r  those substances 
which may have s i g n i f i c a n t  adverse e f f e c t s  on environmental q u a l i t y ,  i n c l u d i n g  
t h e  i n d i r e c t  e f f e c t s  of impairment o f  t r i b u t a r y  water q u a l i t y  through atmo- 
spher ic  depos i t i on  i n  drainage basins. 

A i rborne p o l l u t a n t  sampling programs are  underway i n  both t h e  Un i ted  
States and Canada. Sampling networks have been es tab l i shed  i n  t h e  Great Lakes 
Basin which i nc lude  bo th  wet /dry and bu lk  samplers t o  measure atmospheric 
depos i t i on  o f  contaminants r e 1  ated t o  t he  issues o f  eu t roph ica t ion ,  t o x i c  
substances and ac id  r a i n .  Sampling equipment, optimum s i t i n g  techniques and 
data i n t e r p r e t a t i o n  methods are  s t i l l  i n  t h e  developmental stages and more 
eva lua t i on  i s  needed be fore  f u l l  comparab i l i t y  o f  programs i s  establ ished.  

MEMORANDUM OF INTENT BETWEEN CANADA AND UNITED STATES 

On August 5, 1980, Uni ted States Secretary o f  S ta te  Edrnund Muskie and 
Canadian Ambassador Peter Towe signed a Memorandum o f  I n t e n t  t o  work toward a 
fo rmal  t r e a t y  t o  c o n t r o l  transboundary a i r  p o l l u t i o n  and t o  take  i n t e r i m  steps 
t o  reduce emissions t h a t  a f f e c t  both count r ies .  The Memorandum c a l l s  f o r  t h e  
establ ishment  o f  a "United States/Canada Coordinat ing Committee which w i  11 
undertake prepara tory  d iscussions immediately and commence formal  nego t i a t i ons  
no l a t e r  than June 1, 1981, o f  a cooperat ive agreement on transboundary a i r  
p o l l u t i o n " .  

The Annex t o  t h e  Memorandum es tab l i shed f i v e  work groups t o  p rov ide  
i n fo rma t i on  t o  be used by t h e  Coord inat ing Committee as a bas i s  f o r  t h e i r  
proposals f o r  an agreement on transboundary a i r  p o l l u t i o n .  The work groups 
are t o  address the  f o l l o w i n g  aspects o f  transboundary a i r  p o l l u t i o n :  

1. Impact Assessment 
2.  Atmospheric Model 1 i ng 
3. S t ra teg ies  Development and ~ m ~ l e m e n t a t i o n  
4. Emissions, Costs and Engineering Assessment Sub-group 
5. L e g a l , - I n s t i t u t i o n a l  Arrangements and Dra f t i ng .  



Specifically, these groups will: 

- "provide information on the current and projected impact of air 
pollutants on sensitive receptor areas . . ." 

- "provide information based on cooperatiqe atmospheric modelling 
activities leading to an understanding of the transport of air 
pollutants between source regions and sensitive areas . . ." 

- "identify, 'assess -and propose options for the "control" element of an 
Agreement. " 

The Memorandum also calls upon both Governments to take interim actions 
under existing authorities, including development of domestic air pollution 
control policies, enforcement of existing laws and increased advance notifica- 
tion of proposed actions involving risk and transboundary air pol lution. The 
Governments also agreed to exchange research information on air transport and 
technology, maintain and develop a coordinated program for monitoring and 
evaluation of impacts and exchange of data on emissions of air pollutants. 



TABLE 11 I 

Inven to ry  o f  P o l l u t i o n  Abatement Requirements. Preparat ion o f  an 
i n v e n t o r y  of p o l l u t i o n  abatement requirements f o r  a l l  municipal and 
i n d u s t r i a l  f a c i l i t i e s  discharging i n t o  t h e  Great Lakes System i n  order 
t o  gauge progress toward the e a r l i e s t  p rac t i cab le  completion and 
operat ion of the  programs l i s t e d  i n  sub-paragraphs (a)  and (b) above. 
This inventory, prepared and rev ised annual ?y, sha l l  inc lude compliance 
schedules and s ta tus  of compliance wi th  moni tor ing and e f f l u e n t  
r e s t r i c t i o n s ,  and s h a l l  be made avai lab le t o  the I n t e r n a t i o n a l  J o i n t  
Comnission and t o  t h e  pub l i c .  I n  the  i n i t i a l  preparat ion o f  t h i s  
inventory, p r i o r i t y  sha l l  be given t o  the problem areas p rev ious ly  
i d e n t i f i e d  by  t h e  Water Q u a l i t y  Board. 

COMPLETION DATES IN THE 1978 GREAT LAKES WATER QUALITY AGREEMENT 

The Par t ies  have no t  prepared inven to r ies  f o r  submission 
t o  the  I n t e r n a t i o n a l  J o i n t  Commission. 

ARTICLE OR ANNEX 

ARTICLE I V  - SPECIFIC OBJECTIVES 

Section 1 (e)  

The P a r t i e s  recognize t h a t  i n  c e r t a i n  areas o f  inshore waters na tu ra l  
phenomena e x i s t  which, despi te  the best e f f o r t s  o f  the  Par t ies,  w i l l  
prevent the  achievement o f  some o f  the Spec i f i c  Objectives. As e a r l y  
as poss ib le ,  these areas should be i d e n t i f i e d  e x p l i c i t l y  by the appro- 
p r i a t e  j u r i s d i c t i o n s  and repor ted t o  the I n t e r n a t i o n a l  J o i n t  Comnission. 

ARTICLE V I  - PROGRAMS AND OTHER MEASURES 

Section 1 (a)  

P o l l u t i o n  from Municipal Sources. Programs f o r  the  abatement, con t ro l  
and prevent ion o f  municipal discharges and urban drainage i n t o  the Great 
Lakes System. These programs s h a l l  be completed and i n  operat ion as soon 
as r a c t i c a b l e ,  and i n  the case o f  municipal sewage treatment f a c i l i t i e s  + no a t e r  than December 31, 1982. 

Sect ion 1 (b) 

P o l l u t i o n  from I n d u s t r i a l  Sources. Programs f o r  the abatement, c o n t r o l  
and prevent ion o f  p o l l u t i o n  from i n d u s t r i a l  sources en te r ing  the  Great 
Lakes System. These programs sha l l  be completed and i n  operat ion as 
soon as p r a c t i c a b l e  and i n  any case no l a t e r  than December 31, 1983. 

Sect ion 1 (c )  

PROGRESS TOWARD MEETING COMPLETION DATES 
SPECIFIED IN 1978 AGREEMENT 

There have been no areas i n  t h i s  category repor ted t o  the  IJC. 

Programs are underway i n  both U.S. 

and Canada t o  c o n t r o l  municipal and i n d u s t r i a l  

p o i n t  sources. 



Table 11 - cont 'd .  

ARTICLE OR ANNEX 

ARTICLE V I I  - POWERS, RESPONSIBILITIES AND FUNCTIONS OF THE 
, INTERNATIONAL JOINT COMMISSION 

Section 3 

The Comnission s h a l l  make a f u l l  repor t  t o  the  Par t ies and t o  the  S ta te  
and Prov inc ia l  Governments no less f requen t l y  than b ienn ia l1  concerning 
progress toward the  achievement o f  the General and d b j e c t i v e s  
inc lud ing,  as appropriate, matters r e l a t e d  t o  Annexes t o  t h i s  Agreement. 
This r e p o r t  s h a l l  inc lude an assessment o f  the ef fect iveness o f  the 
programs and o ther  measures undertaken pursuant t o  t h i s  Agreement, and 
advice and recommendations. I n  a l te rna te  years the Commission may a t  
any t ime make specia l  repor ts  t o  the Part ies, t o  the State and Prov inc ia l  
Governments and t o  the p u b l i c  concerning any problem o f  water q u a l i t y  i n  
the  Great Lakes System. 

ANNEX 2 - LIMITED USE ZONES 

Section 1 

The Par t ies,  i n  consu l ta t ion  w i t h  the State and Prov inc ia l  Governments, 
s h a l l  take measures t o  de f ine  and describe a l l  e x i s t i n g  and f u t u r e  
1 i m i t e d  use zones, and s h a l l  prepare an annual repor t  on these measures. 

Sect ion 2 

L im i ted  use zones w i t h i n  the  boundary waters o f  the Great Lakes System s h a l l  
be designated f o r  i n d u s t r i a l  discharges, and f o r  municipal discharges i n  
excess o f  1 m i l l i o n  gal lons per day before January 1, 1980. 

ANNEX 3 - CONTROL OF PHOSPHORUS 

Section 3 

The Par t ies,  i n  cooperaticin w i t h  the State and Prov inc ia l  Governments, 
s h a l l  w i t h i n  eighteen months a f t e r  the date o f  en t ry  i n t o  f o r c e  o f  t h i s  
Agreement con f i rm the fu tu re  phosphorus loads, and based on these 
e s t a b l i s h  load a1 loca t ions  and compliance schedules, tak ing  i n t o  account 
the  recomnendations o f  the In te rna t iona l  J o i n t  Commission a r i s i n g  from 
the  P o l l u t i o n  from Land Use A c t i v i t i e s  Reference. U n t i l  such loading 
a l l o c a t i o n s  and compliance schedules are established, the  Par t ies  agree 
t o  mainta in  the  programs and other measures spec i f i ed  i n  Annex 2 o f  the  
Great Lakes Water Q u a l i t y  Agreement o f  1972. 

PROGRESS TOWARD MEETING COMPLETION DATES 
SPECIFIED IN 1978 AGREEMENT 

The Water Q u a l i t y  Board and the  Science Advisory Board are 
preparing repor ts  t o  the  IJC which may be used as support ing 
and advisory in format ion f o r  both b ienn ia l  and a1 te rna te  
year repor ts  t o  the  Governments. 

The Par t ies  have n o t  submitted in format ion on L im i ted  Use 
Zones. 

Consultat ions have been i n i t i a t e d  between the  Governments but  
have no t  y e t  been completed. The Phosphorus Management 
St rategies Task Force completed a repor t  on phosphorus 
loadings and con t ro l  i n  J u l y  1980 which w i l l  be used as 
reference in format ion i n  the a l l o c a t i o n  procedures. 

I n  September 1980, the  Par t ies  extended the t imetable f o r  t h e i r  
conf i rmat ion o f  loadings and schedules f o r  the  upper and lower 
lakes u n t i l  May 1981. 
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Table 11 - con t 'd .  

ARTICLE OR ANNEX 

ANNEX 6 - REVIEW OF POLLUTION FROM SHIPPING SOURCES 

Sect ion 2 

Consul ta t ion.  Representatives o f  the Canadian Coast Guard and t h e  Uni ted 
S t a t e s  Coast Guard, and other  in te res ted  agencies, s h a l l  meet a t  l e a s t  
annual1 t o  consider t h i s  Annex. A r e p o r t  o f  t h i s  annual consu l ta t ion  

be fu rn ished  t o  the In te rna t iona l  J o i n t  Commission p r i o r  t o  i t s  XI+ 
annual meeting on Great Lakes water q u a l i t y .  

ANNEX 7 - DREDGING 

Sect ion 1 ( a 1  

Review the e x i s t i n g  pract ices i n  both countr ies r e l a t i n g  t o  dredging 
a c t i v i t i e s ,  as we l l  as the  previous work done by the I n t e r n a t i o n a l  
Working Group on Dredging, w i t h  the  ob jec t i ve  o f  developing, w i t h i n  
one year  o f  the  date o f  en t ry  i n t o  force o f  t h i s  Agreement, compatible 
gu ide l ines  and c r i t e r i a  f o r  dredging a c t i v i t i e s  i n  t h e  boundary waters 
o f  the Great Lakes System. 

ANNEX 8 - DISCHARGES FROM ONSHORE AND OFFSHORE FACILITIES 

Sect ion 4 (a) 

Each P a r t y  s h a l l  submit a r e p o r t  t o  the  I n t e r n a t i o n a l  J o i n t  Comnission 
o u t l i n i n g  i t s  programs and measures, e x i s t i n g  o r  proposed, fo r  the 
implementation o f  t h i s  Annex w i t h i n  s i x  months o f  the  date of e n t r y  
i n t o  fo rce  of t h i s  Agreement. 

ANNEX 12 - PERSISTENT TOXIC SUBSTANCES 

Sect ion 3 

Pro rams The Par t ies,  i n  cooperat lon w i th  t h e  State and P r o v i n c i a l  + overnments, s h a l l  develop and adopt the f o l l o w i n g  programs and measures 
f o r  t h e  e l i m i n a t i o n  o f  discharges o f  pe rs is ten t  t o x i c  substances: 

Sect ion 3 (a )  

I d e n t i f i c a t i o n  o f  raw mater ia ls ,  processes, products, by-products, waste 
sources and emissions i n v o l v i n g  pers is ten t  toxic-substances, and quan- 
t i t a t i v e  data on t h e  substances, together w i t h  recomnendations on 
handling, use and d ispos i t i on .  Every e f f o r t  s h a l l  be made t o  complete 
t h i s  inven to ry  by January, 1982. 

Sect ion 3 (c )  

J o i n t  programs f o r  disposal o f  hazardous mate r ia l s  t o  ensure t h a t  these 
m a t e r i a l s  such as pest ic ides,  contaminated petroleum products, contam- 
inated sludge and dredge spo i l s  and i n d u s t r i a l  wastes are p roper l y  
t ranspor ted and disposed o f .  Every e f f o r t  sha l l  be made t o  implement 
these programs by 1980. 

'PROGRESS TOWARD MEETING COMPLETION DATES 
SPECIFIED IN 1978 AGREEMENT 

The Canadian and U.S. Coast Guards and other  In terested 
agencies met I n  J u l y  1979 and Ju ly  1980. Reports of each 
meeting were forwarded t o  the  IJC. 

The Dredging Subcarmi t tee,  establ ished i n  December 1978, 
completed i t s  repor t  on c r l t e r l a  and guidel lnes i n  Nov. 1979 
which was forwarded t o  the  IJC by  the  Water Q u a l i t y  Board. 
The Subcommittee i s  c u r r e n t l y  prepar ing a r e g i s t e r  o f  major 
dredging p ro jec ts  i n  the  Great Lakes. 

To date, there has been no s p e c i f i c  r e p o r t  t o  IJC from the 
Par t ies  on programs f o r  Implementation o f  t h i s  Annex. 
Current ly,  both U.S. and Canada are prepar lng repor ts  on 
t h l s  Annex. 

The programs under Annex 12 are under development. 



VI Water Quality Board Activities 

The Water Q u a l i t y  Board es tab l i shed  suppor t ing  groups i n  May 1980 t o  more 
e f f i c i e n t l y  respond t o  t h e  r e p o r t i n g  and rev iew  requi rements o f  t h e  1978 Great 
Lakes Water Qua1 i t y  Agreement (F igu re  3 ) .  

TOXIC SUBSTANCES COMMITTEE 

The Tox ic  Substances Committee i s  r espons ib l e  f o r  a n a l y s i s  o f  t h e  programs 
t o  c o n t r o l  p e r s i s t e n t  t o x i c  substances and t o  recommend t o  t h e  Board ac t i ons  
needed t o  comply w i t h  t h e  Water Q u a l i t y  Agreement. 

The Committee has assembled a  l i s t  o f  t o x i c  substance c o n t r o l  laws, 
r e g u l a t i o n s  and programs c u r r e n t l y  i n  ope ra t i on  i n  t h e  Great  Lakes Basin and 
has begun an e v a l u a t i o n  o f  t h e  e f f ec t i veness  and c o m p a t i b i l i t y  o f  t h e  
component p a r t s  o f  t h e  Canadian and Un i t ed  S ta tes  programs. The goal  o f  t h e  
Committee i s  t o  recommend an o r d e r l y  e f f e c t i v e  approach t o  t h e  c o n t r o l  o f  
t o x i c  substances i n  t h e  bas in .  An i n t e r i m  r e p o r t  was pub l i shed  i n  November 
1980. 

WATER QUAL I TY PROGRAMS COMMI TTEE 

The Water Q u a l i t y  Programs Committee was formed t o  rev i ew  t h e  progress o f  
t h e  Governments i n  develop ing and implement ing programs t o  f u l f i l l  t h e  purpose 
o f  t h e  Water Q u a l i t y  Agreement and t o  prepare d r a f t  m a t e r i a l s  f o r  t h e  Water 
Q u a l i t y  Board r e p o r t s .  The Committee a l so  d i r e c t s  and coo rd ina tes  t h e  
a c t i v i t i e s  o f  i t s  subcommittees and work groups. 

The Committee, under t h e  d i r e c t i o n  o f  t h e  Water Q u a l i t y  Board, prepared 
t he  1980 Board r e p o r t  t o  t h e  I n t e r n a t i o n a l  J o i n t  Commission and, through i t s  
work group s t r u c t u r e ,  i s  c u r r e n t l y  assembling t he  bas i c  i n fo rma t i on  f o r  
development o f  t he  1981 Water Q u a l i t y  Board r e p o r t .  

S U R V E I L L A N C E  WORK GROUP 

The S u r v e i l l a n c e  Work Group i s  r espons ib l e  f o r  t h e  rev iew  and maintenance 
o f  t he  Great  Lakes I n t e r n a t i o n a l  S u r v e i l l a n c e  Plan. I t  a l s o  rev iews t h e  
r e s u l t s  o f  t h e  s u r v e i l  lance a c t i v i t i e s  and r e p o r t s  on t h e  water qua1 i t y  
c o n d i t i o n s  as t hey  r e l a t e  t o  t h e  Great  Lakes Ecosystem. 

The Work Group ob ta ined  t h e  bas i c  water q u a l i t y  da ta  f o r  t h i s  r e p o r t  t o  
t he  IJC. Water Q u a l i t y  i n f o r m a t i o n  i s  pub l i shed  i n  t h e  Appendix t o  t h i s  
r e p o r t .  The Work Group-a lso  completed t h e  Great  Lakes I n t e r n a t i o n a l  
S u r v e i l l a n c e  Plan i n  t he  f a l l  o f  1980. 

DATA QUALITY WORK GROUP 

The Data Q u a l i t y  Work Group rev iews t h e  e f fec t i veness  o f  e v a l u a t i o n  and 
q u a l i t y  assurance programs r e l a t i n g  t o  water q u a l i t y  i n f o rma t i on  f o r  t h e  Great  
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DREDGI NG SUBCOMMITTEE 

As r e q u i r e d  by  Annex 7  o f  t h e  1978 Great  Lakes Water Qua1 i t y  ~ ~ r e e m e n t ,  
t h e  Dredging Subcommittee was formed i n  February  1979 and completed an i n t e r i m  
r e p o r t  on compat ib le  g u i d e l i n e s  and c r i t e r i a  f o r  d redg ing  a c t i v i t i e s  b y  
December 1979. I n  i t s  r e p o r t ,  t h e  Subcommittee r e a f f i r m s  t h e  s i t e  s p e c i f i c  
approach t o  t h e  environniental  r ev i ew  of d redg ing  p r o j e c t s  as p r e v i o u s l y  
recommended b y  t h e  I n t e r n a t i o n a l  Working Group on Dredging, and has produced 
g u i d e l i n e s  and c r i t e r i a  t o  be cons idered  i n  such a  rev iew.  The conceptua l  
approach taken i n  t h e  g u i d e l i n e s  does n o t  d i f f e r  markedly  f rom t h a t  p r e s e n t l y  
used on t h e  Great  Lakes and i s  s i m i l a r  t o  procedures f o l l o w e d  i n  t h e  ocean 
dumping l e g i s l a t i o n  o f  t h e  Un i t ed  S ta tes  and Canada. 

A  r e g i s t e r  of dredging p r o j e c t s  i n  t h e  Grea t  Lakes w i l l  be completed i n  
t h e  f a l l  o f  1980. The r e g i s t e r  i n f o r m a t i o n  w i l l  b e  used f o r  t h e  assessment o f  
t h e  env i ronmenta l  e f f e c t s  and p o l l u t i o n  l oad ings  o f  b o t h  dredging and d i sposa l  
o p e r a t i o n s  and t o  i d e n t i f y  s p e c i f i c  c r i t e r i a  f o r  t h e  c l a s s i f i c a t i o n  of 
p o l l u t e d  sediments o f  des igna ted  areas o f  i n t e n s i v e  and con' t inuous d redg ing  
a c t i v i t i e s .  The r e g i s t e r  and i n t e r i m  r e p o r t  w i l l  be pub l i shed  i n  e a r l y  1981. 

CHLOR I NE OBJECTIVE TASK FORCE 

Th i s  second C h l o r i n e  O b j e c t i v e  Task Force was e s t a b l i s h e d  i n  1978 t o  
assess t h e  s o c i a l  and economic i m p l i c a t i o n s  o f  approaching o r  ach iev i ng  t h e  
proposed ambient o b j e c t i v e  f o r  t o t a l  r e s i d u a l  c h l o r i n e  o f  0.002 mg/L i n  
su r f ace  waters.  The Task Force d i d  n o t  under take  a  t r a d i t i o n a l  economic 
c o s t - b e n e f i t  a n a l y s i s  b u t  i n s t e a d  s p e c i f i e d  t h e  k i n d s  o f  da ta  and i n f o r m a t i o n  
t h a t  j u r i s d i c t i o n s  should  comp i le  i n  o rde r  t o  make s o c i a l  and economic 
assessments o f  t h i s  nature.  

A n  examinat ion o f  t h e  sources and r e l a t i v e  impor tance o f  f r e e  and cornb-ined 
c h l o r i n e  r e s i d u a l s  r evea led  t h a t  sewage t r ea tmen t  p l a n t s  c o n s t i t u t e  t h e  major  
con t inuous  source o f  combined c h l o r i n e  r e s i d u a l .  The amounts o f  c h l o r i n a t e d  
o rgan i c  res idues  generated a t  sewage t r ea tmen t  p l a n t s  a r e  m i n i s c u l e  compared 
w i t h  t h e  c h l o r i n a t e d  r e s i d u a l s  d ischarged by  i n d u s t r y .  The p r ima ry  source of 
c h l o r i n a t e d  o rgan i c  compounds i n  mun i c i pa l  water  supp l i es  i s  t h e  result o f  
ac tua l  d r i n k i n g  water  c h l o r i n a t i o n w h i c h  combines w i t h  humic m a t t e r  i n  t h e  raw 
source o f  water.  The Task Force concludes t h a t  t h e  e l i m i n a t i o n  o f ' d i s i n f e c -  
t i o n  year- round i s  a  v i a b l e  o p t i o n  t o  be considered. 

The Task F o r c e ' s  F i n a l  Repor t  " A l t e r n a t i v e s  f o r  Managing C h l o r i n e  
Res iduals :  A  Soc ia l  and Economic Assessment" was pub l i shed  i n  A p r i l  1980. 



JO I NT WATER QUAL I TY BOARD/SC I ENCE ADV I SORY BOARD ACT I V l  T I ES 

PHOSPHORUS MANAGEMENT STRATEGIES TASK FORCE 

The Task Force  reviewed t h e  phosphorus l oad ing  c a l c u l a t i o n  techniques used 
f o r  r e p o r t i n g  l oad ing  i n f o r m a t i o n  as w e l l  as t h e  models used f o r  e s t a b l i s h i n g  
t a r g e t  loads. Phosphorus c o n t r o l  management s t r a t e g i e s  were a l s o  discussed. 
A  r e p o r t  on t h e  f i n d i n g s  o f  t h e  Task Force, "Phosphorus Management f o r  t h e  
Great Lakes", was pub l i shed  i n  J u l y  1980. 

The Water Q u a l i t y  Board and t h e  Science Adv isory  Board w i l l  p r o v i d e  t h e  
IJC w i t h  t h e i r  comments on t h e  Task Force r e p o r t  a t  t h e  November 1980 
Commission meet ing i n  Toronto. 

COMMITTEE ON ASSESSMENT OF HUMAN HEALTH EFFECTS OF 
GREAT LAKES WATER QUALITY 

The 1980 Annual Report  o f  t h i s  Committee w i l l  c o n t a i n  a  d i scuss ion  o f  
v i r u s e s  i n  t h e  water  environment and a  hazard rank ing  o f  compounds found i n  
t h e  Great Lakes water. The Committee reviewed t h e  1978 Water Q u a l i t y  Board 
Appendix E, which l i s t e d  381 t o x i c  substances found. i n  t h e  Great  Lakes waters, 
and i d e n t i f i e d  89 compounds which a r e  known t o  have acute o r  ch ron i c  t o x i c  
e f f e c t s  on humans o r  animals. The Water Q u a l i t y  Board has i n s t r u c t e d  t h e  
Surve i . l l ance  Work Group t o  i n c l u d e  these substances i n  t h e  s u r v e i l l a n c e  
p lans.  Th i s  r e p o r t  was pub l i shed  i n  November 1980. 

A REVIEW OF THE IMPACT OF WATER QUALITY AGREEMENT OBJECTIVES 
ON WATER QUAL I TY STANDARDS 

The Water Q u a l i t y  Board conducted a  rev iew o f  t h e  use o f  Water Q u a l i t y  
Agreement Ob jec t i ves  i n  t h e  water  q u a l i t y  standards used by j u r i s d i c t i o n s  i n  
t h e i r  r e g u l  a t o r y  programs (see Appendix). 

I n  t h e  Canada-Ontario ~ g r e e m e n t  on Great Lakes Water Q u a l i t y ,  Canada ,and 
On ta r i o  agreed t o  adopt t h e  water  q u a l i t y  o b j e c t i v e s  as t h e  minimal bas i s  f o r  
e s t a b l i s h i n g  water q u a l i t y  standards r e s p e c t i n g  t h e  boundary waters.  They 
a l so  agreed t h a t  t h e  o b j e c t i v e s  would be t h e  bas i s  f o r  des ign ing  and assessing 
p o l l u t i o n  abatement programs i n  t he  Great  Lakes. 

I n  accordance w i t h  t h e  Water Q u a l i t y  Agreement, t h e  U n i t e d  S ta tes  Federa l  
Government w i l l  ensure t h a t  t h e  water  q u a l i t y  o b j e c t i v e s  a r e  cons idered i n  t he  
S t a t e  Water Q u a l i t y  Standards rev iew process. 

The Water Qua1 i t y  Board concluded t h a t  t h e  Agreement o b j e c t i v e s  have had a  
decided impact on t h e  water q u a l i t y  standards and o b j e c t i v e s  adopted by bo th  
Canadian and Un i t ed  S ta tes  j u r i s d i c t i o n s .  Some agencies have r e l a t e d  t h e i r  
programs t o  t h e  Agreement more than others .  I n  some s ta tes ,  t h e  l a s t  r e v i s i o n  
o f  standards preceded t h e  1978 Agreement and, t he re fo re ,  do n o t  r e f l e c t  those 
Ob jec t i ves .  The r e v i s i o n s  now under cons ide ra t i on  w i l l  recogn ize  t h e  
Agreement and Ob jec t i ves  t o  a  g r e a t e r  ex ten t .  

NOTE: Reports l i s t e d  above a re  a v a i l a b l e  f rom t h e  IJC Regional  Of f i ce ,  
Windsor, Onta r io .  



Membership List 
Great Lakes Water Quality Board 

CANADIAN SECTION 

R. W .  S l a t e r  (Canadian Chairman) 
Regional  D i r e c t o r  General 
On ta r i o  Region 
Environment Canada 
Toronto, On ta r i o  

D. P. Cap l i ce  
Regional  D i r e c t o r  
Cent ra l  Region 
O n t a r i o  M i n i s t r y  o f  t h e  Environment 
Don M i l l s ,  On ta r i o  

D. M. Foulds 
I n l a n d  Waters D i r e c t o r a t e  ,' 

Onta r i o  Region 
Bu r l i ng ton ,  On ta r i o  

R. W .  Parsons (Appointed 1980) 
Chief  
P o l l u t i o n  Preven t ion  D i v i s i o n  
Ship Sa fe t y  Branch 
Canadian Coast Guard 
Transpor t  Canada 
Ottawa, O n t a r i o  

J. R. Hickman 
D i r e c t o r  
Bureau o f  Chemical Hazards 
Hea l t h  & Wel fare Canada 
Ottawa, On ta r i o  

W. A. Steggles 
Environmental  & Technica l  Adv isor  t o  t h e  Deputy M i n i s t e r  
O n t a r i o  M i n i s t r y  o f  t h e  Environment 
Toronto, O n t a r i o  

D. P. Dodge 
Superv isor  
Environmental  Dynamics Sec t i on  
F i s h e r i e s  Branch 
On ta r i o  M i n i s t r y  o f  Na tu ra l  R.esources 
Toronto, On ta r i o  

L. Naud (Appointed 1979) 
Adv iser  t o  t h e  M i n i s t e r  o f  Environment f o r  Quebec 
Envi ronmental P r o t e c t  i o n  Serv ice  
Quebec City, Quebec 

61 - 



CANADIAIV SECTION - con t inued  

E. T. Wagner (Appoin ted 1980) 
Regional  D i r e c t o r  
Environmental  Managemenr Se rv i ce  
O n t a r i o  Region 
Bu r l i ng ton ,  O n t a r i o  

D. S. Cave r l y  (Resigned 1979) 
Environmental  Assessment Board 

L. Germain (Resigned 1979) 
T ranspor t  Canada 



UNITED STATES SECTION 

J. C. McGuire (Appointed Un i ted  States- Chairman 1979) 
Regional Admin is t ra to r  
Un i ted  States EPA, Region V 
Chicago, I l l i n o i s  

A. S. Ear l  
Secretary 
Wisconsin Department o f  Natura l  Resources 
Madison, Wisconsin 

L. E. R i c h i e  (Appointed 1980) 
Deputy Execut ive D i r e c t o r  
Minnesota P o l l u t i o n  Contro l  Agency 
Rosev i l le ,  Minnesota 

0. H. Hert  
Technical Secretary 
Ind iana Stream P o l l u t i o n  Contro l  Board 
Ind ianapo l is ,  Ind iana 

W. A. Lyon 
Deputy Secretary f o r  Planning 
Pennsylvania Department o f  Environmental Resources 
Harr isburg, Pennsylvania 

M. P. Mauzy 
Ac t i ng  D i r e c t o r  
I l l i n o i s  Environmental P ro tec t i on  Agency 
Spr ing f  i e l ~ d ,  I 1  1 i n o i s  

E. F. Seebald 
D i r e c t o r  
D i v i s i o n  o f  Water 
New York Sta te  Department o f  Environmental Conservation 
Albany, New York 

J. A. McAvoy 
D i r e c t o r  
Ohio Environmental P ro tec t i on  Agency 
Columbus, Ohio 

R. Courchaine (Appointment pending) 
Chief  
Water Q u a l i t y  D i v i s i o n  
Michigan Department o f  Natura l  Resources 
Lansing., Michigan 



Glossary 

With t h e  i n t e n t  o f  g i v i n g  the  general p u b l i c  a b e t t e r  understanding o f  i t s  
repo r t ,  t he  Water Q u a l i t y  Board prepared t h i s  g lossary  o f  terms and abbrevi-  
a t i ons  commonly used i n  t he  f i e l d  o f  water q u a l i t y  c o n t r o l .  

Adequate t reatment  - (For m u n i c i p a l i t i e s )  Un i ted  States: minimum o f  secondary 
t reatment  w i t h  maximum e f f l u e n t  concentrat ions o f  30 mg/L each f o r  BOD and 
f o r  suspended s o l i d s  and 1.0 mg/L f o r  t o t a l  phosphorus; Canada: minimum 
o f  secondary t reatment  o r  equ iva len t  w i t h  maximum concent ra t ions  o f  20 
mg/L each f o r  BOD and suspended so l i ds .  

Arnes t e s t  - a measure o f  mutagenic i ty .  

BAT - Best Ava i l ab le  Treatment 

Bioaccumulat ion - concent ra t ion  o f  substances i n  l i v i n g  organisms. 

Bioassay - use o f  l i v i n g  organism t o  determine t h e  b i o l o g i c a l  e f f e c t ( s )  of a  
substance, c o n d i t i o n  o r  f a c t o r .  

Biomagnify - increase i n  concent ra t ion  i n  t he  food chain. 

Biomass - t h e  amount o f  l i v i n g  mat te r  present  i n  a h a b i t a t  i n  a s p e c i f i c  amount 
o f  water. 

BOD - Biochemical Oxygen Demand; amount o f  oxygen used by micro-organism 
present  i n  a water o r  sewage sample i n  5 days. I t  i s  a measure of t h e  
e f fec t  of decomposit ion o f  organic  mat te r  on t h e  oxygen conten t  o f  t h e  
water. 

BPT - Best P rac t i cab le  Treatment 

Carcinogen - capac i t y  t o  s t i m u l a t e  cancer symptoms. 

Ch lo rophy l l  a  - a pigment whose concent ra t ion  i s  used as an i n d i c a t o r  o f  
t r o p h i c  S ta tus .  

Chromosome abera t ion  t e s t  - de termina t ion  o f  change i n  ( t r ans loca t i on ,  po ly -  
p lo idy ,  e tc .  ) i n  chromosonal s t r u c t u r e s  o r  numbers. 

Cladophora - a nuisance a l g a l  species which i s  found i n  n u t r i e n t - r i c h  areas o f  
t h e  Great Lakes. 

Co l i f o rm - b a c t e r i a  f rom t h e  co lon  o f  a  warm blooded animal. 

Consent Decree - a judgement b; a  c o u r t  which pu ts  i n t o  e f f e c t  a  l e g a l l y  
enf orceabl e  remedy. 



Contaminant - a  substance f o r e i g n  t o  n a t u r a l  system and/or p resen t  a t  un- 
n a t u r a l  concen t ra t ions .  

Cont ro l  order / requi rement  and d i r e c t i o n  o rder  - en fo rceab le  o rders  i n  Onta r io .  

C r i t e r i a  - numer ica l  l i m i t s  o f  p o l l u t a n t s  e s t a b l i s h e d  t o  p r o t e c t  s p e c i f i c  
water uses. 

/ d  - per  day 

De le te r i ous  substance - substance which can be harmfu l .  

DIM - Deoxyr i  bonuc le ic  acid;  gene t i c  m a t e r i a l .  

D.O. - d i sso l ved  oxygen. Oxygen d i sso l ved  i n  water, necessary t o  support  
aqua t i c  1  i f e .  

Ecosystem - i n t e r a c t i v e  system o f  a  b i o l o g i c a l  communit ies and t h e i r  env i ron-  
ment. 

E f f l u e n t  - water  d ischarged f rom a  p i p e  o r  t rea tment  p l a n t .  

Entrainment o f  f i s h  - when f i s h  a re  p u l l e d  i n t o  and through pumps and p ipes  
such as a re  used i n  processes r e q u i r i n g  c o o l i n g  waters.  

EPA - Un i t ed  S ta tes  Environmental  P r o t e c t i o n  Agency 

Eu t roph ic  - abundant i n  n u t r i e n t s ;  waters h i g h l y  p r o d u c t i v e  i n  p l a n t s  and 
organisms. 

GLISP - Great Lakes I n t e r n a t i o n a l  Surve i  1  1  ance P l  an 

GLNPO - Great Lakes Na t i ona l  Program O f f i c e  

Gu ide l ines  - suggested c r i t e r i a  f o r  programs o r  e f f l u e n t  l i m i t a t i o n s .  

IJC - I n t e r n a t i o n a l  J o i n t  Commission. Es tab l  i shed  by t h e  Boundary Waters 
T rea t y  o f  1909 w i t h  3 U n i t e d  S ta tes  and 3 Canadian members. 

Impingement o f  f i s h  - when f i s h  a re  f o r c e d  aga ins t  a  s t r u c t u r e .  
..  . . . 

i n  s i t u  - i n  p l a c e  

i s o m e r -  compound o f  s i m i l a r  mo lecu la r  weight  and composi t ion b u t  d i f f e r i n g : i n  
. .  . t e r t i a r y  s t r u c t u r e .  

Leachate - water t h a t  pe rcu la tes  o r  d r a i n s  through a  m a t e r i a l .  

Loadings - t o t a l  weight  o f  p o l l u t a n t  t o  a  water  body over a  s p e c i f i e d  t ime, 
e.g. tonnes per  -year o f  'phosphorus. 

rn3/d - cub i c  meters per  day 



MGD - m i l l i o n s  o f  ga l l ons  per  day 

mg/L - m i  11 igrams per  1  i t e r  

M ix ing  zones - a  designated area i n  which ~ ~ r e e m e n t  water qua1 i ty  ob jec t i ves  
need n o t  be met; area where discharges mix w i t h  r e c e i v i n g  waters.. 

MOE - Ontar io  M i n i s t r y  o f  t h e  ,Environment .,,; 

~ u t a ~ e n i c i t ~  - capac i t y  t o  a l t e r  genet ic  code. 

NPDES - Nat iona l  P o l l u t a n t  Discharge E l i m i n a t i o n  System; a  pe rm i t  system 
l i m i t i n g  munic ipal  and i n d u s t r i a l  discharges, admin is tered by  EPA and t h e  
s ta tes .  

N u t r i e n t  - m a t e r i a l s  t h a t  a re  necessary f o r  growth, p r i n c i p a l l y  phosphorus and 
n i t rogen.  

P a r t i t i o n  c o e f f i c i e n t  - measure of a f f i n i t y  o f  compounds between octanol  and 
water. 

P e r s i s t e n t  compound - substance which remains i n  t h e  environment. 

pH - a  measure o f  t h e  a c i d i t y  o r  a l k a l i n i t y  o f  water on a  sca le  from 0  t o  14; 
7 i s  neut ra l ;  low numbers i n d i c a t e  a c i d i c  cond i t ions ,  h i g h  numbers 
a l k a l i n e .  

Phosphate - s a l t  of one of severa l  phosphoric ac ids used as b u i l d i n g  b lock  f o r  
detergents, a  c o n s t i t u e n t  of f e r t i l i z e r .  

Pr imary t reatment  - mechanical removal o f  f l o a t i n g  o r  s e t t l e a b l e  s o l i d s  from 
wastewater. 

Problem area - l o c a t i o n  of degraded water q u a l i t y  where measurements show t h a t  
Great Lakes Agreement water q u a l i t y  ob jec t i ves  o r  domestic c r i t e r i a  a re  
exceeded. 

Residue - compounds f rac t i ona ted  i n t o  d i s c r e t e  groups based on size, s t ruc tu re ,  
~ n o l e c u l a r  weight, e tc .  

SAB - Great Lakes Science Advisory Board 

Secondary t reatment  - pr imary  t reatment  p l u s  b a c t e r i a l  a c t i o n  t o  remove organic  
p a r t s  o f  t h e  waste. 

Sludge - s o l i d s  removed from sewage. 

STP - Sewage Treatment P l a n t  

t - tonne (me t r i c  t on )  = 1,000 k i lograms = 2,205 pounds 

Teratogen - capac i t y  t o  cause b i r t h  defects. 



Tox ic  Substances - those compounds which, i n  s u f f i c i e n t  amount on o r  i n  an 
organism can cause death, disease, mutat ion,  d e f o r m i t y  o r  m a l f u n c t i o n  i n  
t h a t  organism o r  i t s  o f f s p r i n g .  These i n c l u d e  o rganoch lo r ines  such as 
DDT, DDE,.mirex, PCB, HCB, t r i c h l o r o t o l u e n e ,  d i e l d r i n ,  endr in ,  hep tach lo r  
epoxide, chlordane, l i ndane  and methoxychlor.  Other  o rgan ic  substances 
such as to luene,  d i o x i n ,  p h t h a l a t e  es te rs ,  f u rans  and s ty renes  a re  a l so  
t o x i c  substances. Tox ic  meta ls  i n c l u d e  arsenic,  cadmium, chromium, 
copper, i r o n ,  lead, mercury, n i c k e l ,  selenium and z i n c .  Th i s  l i s t  i s  by  
no means complete b u t  i nc l udes  those substances o f  concern i n  t h i s  r e p o r t .  

ug/g - micrograms per  gram 

Water q u a l i t y  o b j e c t i v e s  - under t h e  Great Lakes Water Q u a l i t y  Agreement, goa ls  
s e t  by  t h e  Governments o f  Un i t ed  S ta tes  and Canada f o r  p r o t e c t i o n  o f  t h e  
uses o f  t h e  Great  Lakes. 

Water q u a l i t y  s tandard - a  c r i t e r i o n  o r  o b j e c t i v e  f o r  a  s p e c i f i c  water use t h a t  
i s  i nco rpo ra ted  i n t o  en fo rceab le  r e g u l a t i o n s .  

WQB - Great Lakes Water Q u a l i t y  Board 






