


INTRODUCTION 

The conversion o f  land  over many decades from i t s  n a t u r a l  cover ing o f  
most ly  f o r e s t  t o  more i n t e n s i v e  uses such as urban development and 
a g r i c u l t u r a l  crops has been a major f a c t o r  i n  the degradat ion o f  water and 
o ther  components o f  t h e  Great Lakes ecosystem. P o l l u t i o n  f rom man's 
a c t i v i t i e s  on the land ( "nonpoint "  p o l l u t i o n )  cont inues t o  increase as a 
r e s u l t  o f  popu la t ion  growth and techno log ica l  change. Nonpoint p o l l u t i o n  
d i f f e r s  f rom t h a t  o f  i n d u s t r i a l  p l a n t s  and munic ipa l  sewage treatment p lan ts  
( p o i n t  sources) i n  t h a t  t h e  former r e s u l t s  f rom a l a r g e  number o f  d i f f u s e  
sources o f t e n  producing i n d i v i d u a l l y  small ,  b u t  cumula t ive ly  s i g n i f i c a n t ,  
q u a n t i t i e s  o f  p o l l u t i o n .  

The Governments o f  Canada and the Un i ted  States requested, i n  a Reference 
dated A p r i l  1972, t h a t  t h e  I n t e r n a t i o n a l  J o i n t  Commission study and make 
recommendations on the  ex ten t  and cause o f  p o l l u t i o n  f rom land use a c t i v i t i e s ,  
and on poss ib le  remedies. This Report i s  w r i t t e n  i n  response t o  t h a t  
request.  The bas ic  quest ions asked by the Governments were: a re  the  boundary 
waters o f  the  Great Lakes System being p o l l u t e d  by land drainage f rom land use 
a c t i v i t i e s ?  I f  such p o l l u t i o n  i s  occurr ing,  by what causes, t o  what extent ,  
and where i s  the  p o l l u t i o n  t a k i n g  p lace? What remedial  measures would be most 
p r a c t i c a b l e  t o  deal w i t h  such p o l l u t i o n ,  and what would be t h e i r  probable 
cos t?  The Commission was a l so  asked t o  assess t h e  adequacy o f  e x i s t i n g  
programs and c o n t r o l  measures f o r  addressing nonpoint  p o l l u t i o n .  

To a s s i s t  t h e  Commission i n  answering t h e  Reference, a b i n a t i o n a l  group of 
s c i e n t i s t s  and o ther  s p e c i a l i s t s ,  t h e  P o l l u t i o n  f rom Land Use A c t i v i t i e s  
Reference Group (PLUARG), was formed. The des i re  f o r  widespread c i t i z e n  i n p u t  
t o  the PLUARG program l e d  the Reference Group t o  i n i t i a t e  a new approach i n  
p u b l i c  p a r t i c i p a t i o n .  Nine p u b l i c  consu l ta t i on  panels i n  t h e  Un i ted  States 
and e i g h t  i n  O n t a r i o  were es tab l i shed t o  discuss the environmental, s o c i a l  and 
economic aspects o f  the  study, and t o  present  t h e i r  r e s u l t i n g  views and 
recommendations thereo f .  As w e l l ,  t h e  panels had the  oppor tun i t y  t o  review 
t h e  PLUARG r e p o r t  and prov ide  comments p r i o r  t o  i t s  be ing completed. 
Add i t i ona l  p u b l i c  i n p u t  was a v a i l a b l e  d i r e c t l y  t o  the  Commission through 
p u b l i c  hear ings he ld  both be fore  and a f t e r  t h e  study. 

The in fo rmat ion  received through t h i s  process and subsequent r e p o r t s  forms 
the  bas i s  f o r  t h e  Commission's considerat ions,  conc lus ions and recommendations. 

POLLUTION FROM LAND USE ACTIVITIES 

The Commission agrees, i n  general,  w i t h  the  s tudy f i n d i n g  t h a t  the  Great 
Lakes are be ing  p o l l u t e d  f rom land drainage sources. Such p o l l u t i o n  occurs 
most s e r i o u s l y  f rom land areas o f  i n tens i ve  a g r i c u l t u r a l  and urban use. The 
most s i g n i f i c a n t  p o l l u t a n t s  f rom these sources are phosphorus, sediments, a 
number o f  i n d u s t r i a l  organic  compounds and pes t ic ides ,  and some heavy metals. 
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Phosphorus i s  o f  concern i n  the Great Lakes ecosystem because i t  i s  the 
p r i n c i p a l  c o n t r o l l i n g  f a c t o r  i n  eu t roph ica t i on ,  which can cause severe water 
q u a l i t y  degradation. While phosphorus enters  the lake from n a t u r a l  sources, 
phosphorus loadings have been increased i n  recent  decades by man's a c t i v i t i e s  
t o  l e v e l s  which are o f  environmental concern. Land use a c t i v i t i e s  c o n t r i b u t e  
from a t h i r d  t o  a h a l f  o f  t he  t o t a l  phosphorus loads t o  the  var ious lakes. 
The h ighest  loadings are associated w i t h  the most h e a v i l y  p o l l u t e d  lakes, E r i e  
and Ontar io.  The movement o f  phosphorus downstream from one lake t o  another, 
and depos i t i on  o f  phosphorus from the atmosphere are a l so  s i g n i f i c a n t  sources 
i n  some lakes. 

Cropland was the major source o f  nonpoint  loads, e s p e c i a l l y  i n  areas 
character ized by h igh  d e n s i t y  row crops and f i ne -g ra ined  ( c l a y )  s o i l s ,  no tab ly  
nor theastern Ohio, southwestern On ta r io  and southern Wisconsin, and where 
i n s u f f i c i e n t  a t t e n t i o n  i s  p a i d  t o  s o i l  conservat ion and drainage p rac t i ces .  
N u t r i e n t  r u n o f f  from f e e d l o t s  and o the r  l i v e s t o c k  operat ions can c o n t r i b u t e  
s i g n i f i c a n t l y  t o  t o t a l  phosphorus loads, e s p e c i a l l y  i n  centra l -southern 
On ta r io  and southern Wisconsin. Another a g r i c u l t u r a l  source o f  phosphorus 
p o l l u t i o n ,  p a r t i c u l a r l y  a f f e c t i n g  l o c a l  areas, i s  improper or  excessive 
f e r t i l i z e r  a p p l i c a t i o n  i n c l u d i n g  the spreading o f  manure i n  w in te r .  A l a rge  
p r o p o r t i o n  of t he  nonpoint  phosphorus loads, e s p e c i a l l y  t o  Lakes Ontar io  and 
Er ie,  comes from urban areas due t o  t h e i r  extens ive impervious surface areas, 
r a p i d  runo f f  c h a r a c t e r i s t i c s  and large q u a n t i t i e s  o f  loose phosphorus-laden 
s o i l  p a r t i c l e s .  The h ighest  phosphorus c o n t r i b u t i o n s  per u n i t  o f  surface area 
are f rom lands undergoing cons t ruc t i on .  P r i v a t e  non-sewered waste d isposal  
systems and, except f o r  Lake Superior, f o r e s t r y  operat ions over l a r g e  areas 
and atmospheric inputs ,  a l l  c o n t r i b u t e  phosphorus, b u t  are n o t  o v e r a l l  l a r g e  
components o f  t o t a l  phosphorus loads t o  the var ious lakes. Other land uses 
c o n t r i b u t e  minimal q u a n t i t i e s  o f  phosphorus t o  the  Great Lakes. 

The Commission has reviewed quest ions concerning c u r r e n t  t o t a l  phosphorus 
loads and proposed t a r g e t  loads i n  order t o  a s s i s t  the Governments i n  
determining the q u a n t i t i e s  by which phosphorus loadings should be reduced t o  
achieve des i red water q u a l i t y  cond i t i ons  i n  the  lakes, and t h e  appropr ia te 
s t r a t e g i e s  f o r  meeting these goals, The Commission has concluded t e n t a t i v e l y  
t h a t  t h e  phosphorus loads contained i n  Table 5 o f  t h i s  Report represent t h e  
best  est imate a v a i l a b l e  of cu r ren t  loads, and t h a t  they should be used as a 
b a s i s  f o r  developing phosphorus c q n t r o l  s t ra teg ies .  With respect  t o  t a r g e t  
loads, t h e  Commission has concluded (pending a f u r t h e r  r e p o r t  from i t s  Task 
Force on Phosphorus Management St rategy)  t h a t  those o u t l i n e d  i n  Annex 3 o f  t h e  
1978 Great Lakes Water Q u a l i t y  Agreement are genera l l y  v a l i d  goals f o r  
phosphorus reduc t i on  programs, al though the  adequacy o f  t h e  t a r g e t  loads f o r  
Lake E r i e  and Saginaw Bay f o r  reaching the  ob jec t i ves  expressed i n  the 
Agreement i s  questioned. A number o f  s c i e n t i f i c  quest ions r e l e v a n t  t o  
u l t i m a t e  phosphorus c o n t r o l  s t r a t e g i e s  remain t o  be resolved, i n c l u d i n g  the 
r e l a t i v e  b i o l o g i c a l  a v a i l a b i l i t y  a f  phosphorus f rom var ious sources and t h e  
v a r i a b i l i t y  o f  loads and e f f e c t s  on the lakes, both over t ime and between the 
nearshore and open water areas. 

P o l l u t i o n  by t o x i c  and hazardous substances from land drainage i s  an equal 
i f  n o t  g rea te r  concern i n  the Great Lakes Basin ecosystem. Approximately 
2,800 chemicals, i n c l u d i n g  2,200 ovganic compounds, are being produced o r  used 
i n  the Great Lakes Basin. About 400 organic compounds have been i d e n t i f i e d  i n  
the Great Lakes ecosystem i n c l u d i n g  many o f  the compounds i n  the above 
inventory .  
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Residual l e v e l s  o f  p e r s i s t e n t  p e s t i c i d e  compounds, s p e c i f i c a l l y  DDT, 
a l d r i n - d i e l d r i n  and chlordane, cont inue t o  appear i n  Great Lakes b i o t a ,  
a l though t h e i r  use i n  the basin has been banned o r  severe ly  r e s t r i c t e d  i n  
recent  years. 

Unacceptable l e v e l s  o f  i n d u s t r i a l  organic compounds, heavy metals and 
other  t r a c e  elements are a l s o  present  i n  the  waters o f  the Great Lakes. Lakes 
On ta r io  and E r i e  sediments, p a r t i c u l a r l y  those adjacent t o  l a rge  urban areas, 
are h i g h l y  contaminated w i t h  PCBs. These compounds represent  an environmental 
hazard because they are e x c e p t i o n a l l y  s tab le  and bioaccumulate r e a d i l y  through 
the food chain i n  f i s h  and b i rds ,  and have been detected i n  human beings. 
While they have been used i n  the basin f o r  over 40 years, steps t o  ban t h e i r  
use were taken o n l y  recen t l y .  Hexachlorobenzene and Mirex are two a d d i t i o n a l  
hazardous organic compounds t h a t  poge environmental and hea l th  problems. 

While a number o f  heavy metals and t r a c e  elements were i d e n t i f i e d  as 
present or  p o t e n t i a l  p o l l u t a n t s  o f  the Great Lakes System, mercury and lead  
were i d e n t i f i e d  as being o f  g rea tes t  concern. Various p o i n t  source discharges 
o f  mercury have contaminanted the sediments and f i s h  o f  Lake S t .  C l a i r .  
Subsequent c o n t r o l  o f  these sources has produced encouraging dec l ines o f  
mercury t o  the ex ten t  t h a t  reopening o f  the Lake S t .  C l a i r  commercial f i s h e r y  
i s  being considered. Substant ia l  i npu ts  o f  lead from nonpoint  sources such as 
automobile exhausts have produced measurable lead concentrat ions i n  lake 
sediments. While concentrat ions o f  lead i n  Great Lakes f i s h  are below t h e  
c u r r e n t l y  acceptable gu ide l ines,  f u r t h e r  s tud ies  o f  i t s  p o t e n t i a l  f o r  
me thy la t i on  t o  a more t o x i c  organic form may lead t o  rev i sed  guide l ines.  

The i n p u t  o f  sediments t o  the Great Lakes i s  most o f ten  associated w i t h  
s i l t a t i o n  and i t s  e f f e c t s  on d r i n k i n g  water l i m i t a t i o n s ,  aesthet ics ,  f i s h  
spawning grounds and nav igat ion.  Sediments a lso f u n c t i o n  both as p o l l u t a n t  
c a r r i e r s  and p o l l u t a n t  t raps.  Because as many as 11 m i l l i o n  m e t r i c  tons o f  
sediments from a g r i c u l t u r a l ,  urban and forested lands reach the lakes each 
year, they p l a y  a s i g n i f i c a n t  r o l e  i n  t r a n s p o r t i n g  phosphorus, metals, and 
o the r  p o l l u t a n t s  t o  the lakes; on the o the r  hand, they  can a l so  b i n d  t o x i c  and 
other  p o l l u t a n t s  t o  the  sediment p a r t i c l e s ,  thereby removing the  p o l l u t a n t s  
from the water i t s e l f .  The nature o f  the sediment-associated p o l l u t a n t s  and 
the  c o n d i t i o n s  i n  the  water are important f a c t o r s  i n  t h i s  regard. 

I n  a d d i t i o n  t o  the wide a r ray  o f  t o x i c  and hazardous m a t e r i a l s  t h a t  reach 
the lakes from land drainage sources, many p o l l u t a n t s  are t ranspor ted t o  the  
lakes v i a  the atmosphere. Recent i nves t i ga t i ons ,  i n c l u d i n g  those c a r r i e d  out 
by PLUARG, i n d i c a t e  t h a t  s u b s t a n t i a l  amounts o f  phosphorus, PCBs and other  
p o l l u t a n t s  are c a r r i e d  t o  the lakes i n  t h i s  manner. While ac id  r a i n  so f a r  
has had l i t t l e  d i r e c t  e f f e c t  on the Great Lakes because o f  t h e i r  h igh  
b u f f e r i n g  capac i t y  (which counteracts the a c i d i t y )  , e f f e c t s  on vegetat ion and 
small lakes i n  the  bas in w i t h  low b u f f e r i n g  c a p a c i t i e s  have been s i g n i f i c a n t ,  
e s p e c i a l l y  i n  upstate New York and the Canadian Sh ie ld  area o f  Ontar io.  To 
the ex ten t  t h a t  these i n l a n d  lakes d r a i n  i n t o  the Great Lakes, cont inued h igh  
a c i d i t y  i n  p r e c i p i t a t i o n  may u l t i m a t e l y  produce measurable e f f e c t s  on a t  l e a s t  
some components o f  the Great Lakes ecosystem. 

The disposal  o f  hazardous or  t o x i c  l i q u i d  and s o l i d  wastes, generated by 
the  in tense i n d u s t r i a l  a c t i v i t y  i n  the Great Lakes Basin, i s  a ma t te r  o f  
urgent and immediate concern. With the recent  app rec ia t i on  o f  the magnitude 
o f  the environmental and h e a l t h  problems associated w i t h  the  disposal  o f  these 



wastes, i t  i s  being r e a l i z e d  t h a t  adequate t reatment and disposal  regu la t i ons  
and f a c i l i t i e s  do n o t  e x i s t ,  and t h a t  i n s u f f i c i e n t  concern has been d i r e c t e d  
a t  methods t o  reduce the generat ian o f  p o l l u t a n t s  and t o  dispose o f  such 
wastes. The Commission i s  a l s o  w a r e  t h a t  many i n a c t i v e  bu t  p o t e n t i a l l y  
dangerous waste d isposal  s i t e s  e x i s t  throughout the basin. The problem o f  
hazardous waste management requ i res  immediate a t t e n t i o n .  

COMPREHENSIVE MANAGEMENT STRATEGY 

The Commission be l i eves  t h a t  remedial measures r e q u i r e d  t o  deal w i t h  these 
and other  p o l l u t i o n  problems should be i d e n t i f i e d  and implemented w i t h i n  a 
comprehensive management s t ra tegy.  A framework i s  requ i red  f o r  ensur ing 
comprehensive, c o n s i s t e n t  and e q u i t d b l e  a c t i o n  across the  Great Lakes Basin. 
There are var ious components t o  the recommended framework, which i s  an 
expansion o f  t he  concept proposed by PLUARG. As a s t a r t i n g  p o i n t ,  t he re  i s  
value i n  adopt ing a basin-wide, long term perspect ive which inc ludes t a k i n g  
account o f  t he  impacts o f  a l l  oif man's a c t i v i t i e s  on the  n a t u r a l  and 
socio-economic systems o f  the Great Lakes Basin. This concept has become 
known as the  "Ecosystem Approach". With nonpoint  p o l l u t i o n ,  perhaps more than 
o the r  types, seemingly simple management dec is ions w i t h  respect  t o  the many 
d i f f u s e  sources may have complex r a m i f i c a t i o n s  t h a t ,  i f  n o t  taken i n t o  
account, could have unintended consequences or  even r e s u l t  i n  the f a i l u r e  o f  
t he  program concerned. It i s  w i t  Il i n  t h i s  pe rspec t i ve  t h a t  t he  Commission 
o u t l i n e s  a t i e r e d  system o f  devdloping management s t ra teg ies ,  p lans and 
s p e c i f i c  remedies a t  a l l  l e v e l s  o f  j u r i s d i c t i o n .  Development and 
implementation o f  such a framework, however, should n o t  delay immediately 
needed remedial measures. 

A t  the i n t e r n a t i o n a l  l e v e l  t h  r e  i s  a need f o r  a c l e a r  understanding, 
us ing  A r t i c l e  V I  o f  the Great La 1 es Water Q u a l i t y  Agreement as a basis,  
concerning the goals and general nature o f  programs r e q u i r e d  t o  deal w i t h  
nonpoint  p o l l u t i o n .  Wi th in  t h i s  qechanism, each coun t ry  should ensure t h e  
deve 1 opmen t and/or strengthen i n  $ o f  i n t e r  j u r  i sd i c t i on a1 coo rd ina t i ng  
mechansims t h a t  can r e s u l t  i n  comprtehensive, e f f e c t i v e  a c t i o n  by t h e  r e l e v a n t  
j u r i s d i c t i o n s .  The t h i r d  l e v e l  b f  coo rd ina t i on  requ i red  i s  between the  
var ious agencies w i t h i n  each j u r i s i d i c t i o n .  The myriad o f  p o l i c i e s  and 
programs both w i t h i n  and beyond the environmental p o l i c y  area, bu t  a f f e c t i n g  
t h e  ac t i ons  o f  corporat ions and i n d i v i d u a l s  c o n t r i b u t i n g  t o  nonpoint  
p o l  l u t i o n ,  has genera l l y  n o t  been we1 1 coord inated o r  even n e c e s s a r i l y  
cons i s ten t .  Resu l t i ng  gaps and c o n f l i c t s  i n  p o l i c i e s  and programs, as w e l l  as 
funding and manpower cons t ra in t s ,  can be minimized by developing a more 
cooperat ive approach t o  government. This goal would be f o s t e r e d  by a s t rong  
mechanism f o r  in teragency coo rd ina t i on  and by reaching c l e a r  understandings on 
agency r o l e s  and r e s p o n s i b i l i t i $ s .  The i n s t i t u t i o n a l  bas i s  f o r  such 
coo rd ina t i on  e x i s t s  i n  a l l  jurisdictions, bu t  needs t o  be strengthened and 
formal ized.  Establ ished i n s t i t u t i o n s  might w e l l  be used f o r  t h i s  process and 
f o r  the implementation o f  program$. While t h e i r  more e f f e c t i v e  use may be 
desirable,  t h i s  should n o t  i n h i b i ' t  t h e  establ ishment o f  new mechanisms i f  
necessary. 

W i th in  such an i n s t i t u t i o n a l  epvironment, b u t  n o t  w a i t i n g  f o r  i t  t o  come 
about before any ac t i on  i s  taken, / the j u r i s d i c t i o n s  should develop management 
plans w i t h  p a r t i c u l a r  re ference t o  nonpoint  p o l l u t i o n .  P r i o r i t i e s  should be 
es tab l i shed  f o r  major remedial meabures, w i t h  h ighest  p r i o r i t y  given t o  areas 
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i n  the drainage basins o f  the  lakes and lake  segments having the  worst  water 
q u a l i t y  (Lakes E r i e  and Ontar io,  Saginaw Bay and southern Lake Huron), and 
w i t h i n  those areas t o  the p o t e n t i a l  c o n t r i b u t i n g  areas i d e n t i f i e d  i n  t h i s  
Report, e s p e c i a l l y  the  h y d r o l o g i c a l l y  a c t i v e  areas the re in .  

On the o ther  hand, c e r t a i n  env i ronmenta l ly  sound o r  "best  management" 
p r a c t i c e s  should be encouraged, o r  i n  some cases requi red,  throughout the  
basin. These are genera l l y  low-cost measures, such as c e r t a i n  s o i l  
conservat ion p r a c t i c e s  t h a t ,  i n  add i t i on  t o  t h e i r  environmental value, cou ld  
r e s u l t  i n  a d i r e c t  economic advantage, a t  l e a s t  i n  the  long term. Thus, these 
measures would, i f  w ide ly  adopted, a s s i s t  i n  c o n t r o l l i n g  nonpoint  p o l l u t i o n ,  
w i thou t  b r i n g i n g  an undue or i nequ i tab le  burden t o  bear on any group o f  land 
owners o r  o ther  i n d i v i d u a l s .  

While the Commission genera l l y  endorses the "po l  l u to r -pays -p r inc ip le " ,  i t  
be l i eves  t h a t  t he re  i s  a bas is  f o r  some except ions w i t h  respect  t o  small 
farming operat ions,  which are o f ten  marg ina l l y  v i a b l e  bu t  which form an 
impor tant  p a r t  o f  our two n a t i o n s '  s o c i a l  and economic fab r i cs ,  and l o c a l  
m u n i c i p a l i t i e s .  

With major s i t e - s p e c i f i c  measures, t he  cos t -e f fec t i veness  o f  a l l  
a l t e r n a t i v e  remedies should be assessed i n  order  t o  s e l e c t  the  best  approach 
both w i t h i n  and between s i t e s .  The Commission notes the pauc i t y  o f  data and 
even meaningful  measurement c r i t e r i a  w i t h  respect  t o  t h e  socio-economic 
b e n e f i t s  and costs  o f  c o n t r o l l i n g - - o r  f a i l i n g  t o  c o n t r o l - - p o l l u t i o n  i n  the  
Great Lakes, p a r t i c u l a r l y  nonpoint  p o l l u t i o n .  There i s  a recommendation, 
there fore ,  t h a t  Governments i n i t i a t e  a program t o  assess the soc ia l  and 
economic i m p l i c a t i o n s  o f  p o l l u t i o n  c o n t r o l  concu r ren t l y  w i t h  the  development 
o f  management s t ra teg ies .  

I n  the  review of s p e c i f i c  l e g i s l a t i v e  and admin i s t ra t i ve  changes t h a t  
might be requ i red  t o  implement remedial  programs, the  j u r i s d i c t i o n s  should 
consider  th ree  a d d i t i o n a l  elements: 

o The value o f  us ing and improving on vo lun ta ry  programs where 
p r a c t i c a l ,  r a t h e r  than r e l y i n g  on regu la t i ons ,  should be recognized. 
I n  order  f o r  t h i s  approach t o  be successful ,  however, a g rea ter  
e f f o r t  w i l l  be necessary t o  develop an informed p u b l i c  through both 
general educat ion and techn ica l  assistance. The Commission prov ides 
a broad o u t l i n e  o f  t he  needs i n  t h i s  area. I n  some cases, however, 
r e g u l a t i o n  w i l l  s t i l l  be requ i red .  Three s p e c i f i c  examples 
i d e n t i f i e d  i n  t h i s  Report are the  p r o h i b i t i o n  o f  t h e  w in te r  spreading 
o f  manure on f rozen ground, the  r e g u l a t i o n  o f  sediment r u n o f f  f rom 
urban areas under cons t ruc t ion ,  and t h e  r e g u l a t i o n  o f  i n d u s t r i a l  
waste man agemen t. 

o Adequate l e g i s l a t i o n  and mechanisms f o r  implementing p o l l u t i o n  
c o n t r o l  measures cannot be e f f e c t i v e  i f  s u f f i c i e n t  fund ing  and 
manpower are no t  provided. The f a i l u r e  t o  appropr ia te  s u f f i c i e n t  
funds o r  manpower has been a comnon problem i n  environmental programs 
throughout the  bas in ' s  j u r i s d i c t i o n s .  

o While bas i c  c o n t r o l  and coo rd ina t i on  should be mainta ined and 
strengthened a t  the sen io r  l e v e l s  o f  government, t he re  i s  
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considerable m e r i t  i n  de legat ing  a l a rge  degree o f  implementation 
r e s p o n s i b i l i t y  and management p lann ing  t o  t h e  l o c a l  l e v e l .  The 
p r o v i s i o n  o f  guidance and t e c h n i c a l / f i n a n c i a l  assistance w i l l ,  
however, be requi red.  Appropr ia te mechanisms f o r  such pa r tne rsh ip  
appear t o  e x i s t  i n  the Conservation A u t h o r i t i e s  i n  Canada, and the 
Sect ion 208 p lann ing  agencies as w e l l  as S o i l  and Water Conservation 
D i s t r i c t s  i n  the Un i ted  States. 

F i n a l l y ,  w i t h  respec t  t o  the  Management Framework, t he re  w i l l  be a need 
f o r  f u r t h e r  water q u a l i t y  moni tor ing,  and a review o f  t h e  o v e r a l l  s t ra tegy,  
j u r i s d i c t i o n a l  management p lans and the ef fect iveness o f  remedial  programs. 

SPECIFIC RECOMMENDED REMEDIAL PROGRAMS 

The Commission reviewed the a p p l i c a b i l i t y  o f  several  s p e c i f i c  remedial 
measures. While these measures should be considered w i t h i n  t h e  contex t  o f  t h e  
proposed management s t ra tegy,  t h + i r  implementation need n o t  await  the  f u l l  
development o f  t h i s  s t ra tegy .  

For phosphorus c o n t r o l  , PLUAlOG reviewed var ious scenar ios and concluded 
t h a t  t h e  implementation o f  a 0.5 mg/L e f f l u e n t  l i m i t a t i o n  on major munic ipa l  
t reatment  p l a n t s  was the most coc i t -e f fec t i ve  measure o f  those considered f o r  
meeting t h e  t a r g e t  loads. With t ih is  e f f l u e n t  l i m i t a t i o n ,  nonpoint  p o l l u t i o n  
programs o f  vary ing  i n t e n s i t y  would a lso  be requ i red  t o  meet the t a r g e t  loads 
f o r  lakes E r i e  and Ontar io,  Sdginaw Bay and southern Lake Huron. The 
incremental  cos t  of f u r t h e r  rclductions i n  convent ional  t reatment p l a n t  
e f f l u e n t s  t o  0.3 mg/L i s  high, be ing comparable t o  some o f  t h e  most expensive 
a g r i c u l t u r a l  phosphorus reduc t ion  programs. The Commission be l ieves  t h a t  the  
PLUARG est imates o f  cos t -e f fec t i veness  f o r  nonpoint  remedial  measures 
e s t a b l i s h  a f i r m  bas is  f o r  developing remedial  s t r a t e g i e s  f o r  p o l l u t i o n  f rom 
land use a c t i v i t i e s .  I t  does not; cons ider  i t  poss ib le  a t  the present t ime, 
however, t o  make a recommendatiiin on c o n t r o l  l i n g  munic ipa l  t reatment p l a n t  
e f f l u e n t s  t o  a l e v e l  o f  0.5 mc;/L. A f u r t h e r  review o f  i t s  f e a s i b i l i t y  
throughout the bas in and of a l t e r n a t i v e  measures i s  requi red.  The 
Commission's Task Force on Phosphorus Management S t ra teg ies  i s  expected t o  
address t h i s  issue on i t s  F i n a l  Report and thereby prov ide the bas is  f o r  
f u r t h e r  Commi s s i  on recomnendati on s . 

A number o f  a g r i c u l t u r a l  measures deserve the a t t e n t i o n  o f  Governments i n  
developing management p lans fovb both broad and s i t e - s p e c i f i c  remedial 
programs. These measures inc lude the encouragement o f  sound s o i  1 conservat ion 
p rac t i ces ,  which w i l l  u s u a l l y  be o f  minimal cos t  and may even y i e l d  b e n e f i t s  
t o  i n d i v i d u a l  farmers, b u t  which w i l l  r e q u i r e  a c l e a r  demonstration o f  need, 
as w e l l  as techn ica l  ass is ta rce .  More i n t e n s i v e  and expensive s o i l  
conservat ion measures are requirecl i n  c e r t a i n  hydro log ica l  l y  a c t i v e  areas w i t h  
f ine-gra ined s o i l s .  F inanc ia l  i r l cen t ives  may a lso  be requi red.  F e r t i l i z e r  
app l i ca t i on  should be the sub jec t  o f  an e f f e c t i v e  t r a i n i n g  and in fo rmat ion  
program t o  back up t h e  techn ica l  serv ices  now ava i l ab le .  The r e g i s t r a t i o n  
process f o r  the manufacture and market ing o f  f e r t i l i z e r s  should take 
environmental c r i t e r i a  i n t o  account. Winter spreading o f  manure on f rozen 
ground should be proh ib i ted ,  env i ronmenta l ly  sound storage measures 
encouraged, and p r o v i s i o n  made f o r  f i n a n c i a l  a i d  t o  a f f e c t e d  farmers i f  
necessary. The a p p l i c a t i o n  o f  sewage sludge and e f f l u e n t s  on land requ i res  
increased a t t e n t i o n .  
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Livestock operat ions may r e q u i r e  r e g u l a t o r y  a c t i o n  ( l a r g e  operat ions are 
a l ready covered under NPDES i n  t he  Uni ted States) i f  measures cannot be 
developed t o  encourage the implementation o f  s t r i c t  vo lun ta ry  gu ide l ines.  
E x i s t i n g  programs o f  t h i s  nature should be reviewed t o  ensure t h e i r  adequacy 
w i t h  respect  t o  c o n t r o l  o f  water p o l l u t i o n .  

I n  the  urban areas, greater  a t t e n t i o n  should be p a i d  t o  the  water q u a l i t y  
aspects o f  eros ion and stormwater runof f  c o n t r o l .  Systems f o r  t h e i r  con t ro l ,  
us ing n a t u r a l  drainage c h a r a c t e r i s t i c s  where poss ib le ,  should be requ i red  i n  
the designing o f  urban developments. As these concepts have n o t  been w ide ly  
recognized, t he re  w i l l  be need f o r  f u r t h e r  education, t echn ica l  assistance and 
f i n a n c i a l  i ncen t i ves  t o  l o c a l  l e v e l  p lanners and dec is ion makers. Sediment 
c o n t r o l  f rom new urban areas under const ruct ion,  on t h e  o the r  hand, should be 
requ i red  by regu la t i on ,  w i t h  the costs  incorporated i n t o  o v e r a l l  development 
costs.  Governments should a l so  ensure t h a t  f u r t h e r  urban expansion does n o t  
add t o  the problem o f  combined sewer overf lows. 

I n  o lde r ,  developed urban areas, t h e  o n l y  p r a c t i c a b l e  measures f o r  
immediate implementation may be reduct ion a t  the source o f  p o l l u t a n t s  t h a t  can 
be c a r r i e d  t o  the lakes i n  storm r u n o f f .  These measures i nc lude  s t r e e t  
c leaning, p u b l i c  education t o  reduce s p i l l s  and i n t e n t i o n a l  d isposal  o f  t o x i c  
and o i l - based  substances, and even t h e  c o n t r o l  o f  a i r  p o l l u t i o n .  I ncen t i ves  
f o r  encouraging the use o f  non-leaded gasol ine should be considered. 

Hazardous waste disposal ,  p a r t i c u l a r l y  concerns r e l a t i n g  t o  the  
i d e n t i f i c a t i o n ,  t r a n s p o r t  and disposal  o f  hazardous i n d u s t r i a l  wastes, i s  a 
major concern. Emerging programs of  t he  var ious j u r i s d i c t i o n s  are descr ibed 
i n  t h i s  Report, w i t h  a view t o  g i v i n g  guidance on some shortcomings and 
s t rengths o f  t he  var ious programs t o  date. The Commission recommends t h a t  
Governments conduct a complete i nven to ry  o f  waste disposal  s i t e s  i n  the  basin, 
a determinat ion o f  t h e i r  c a p a b i l i t i e s  f o r  handl ing such wastes, and the  
adequacy o f  t h e i r  regu la t i on ;  t h a t  every e f f o r t  be made t o  reduce the 
generat ion o f  such wastes, t o  i d e n t i f y  and secure abandoned s i t e s  and t o  
e s t a b l i s h  safe d isposal  s i t e s  t h a t  can be acceptable t o  the pub l i c ;  and t h a t  
governments e s t a b l i s h  a compatible mani fest  system among a l l  j u r i s d i c t i o n s  
w i t h i n  and beyond the Great Lakes Basin. 

Various measures f o r  prevent ing p o l l u t i o n  f rom land drainage sources 
having ma in l y  l o c a l  impact are suggested. These measures i nc lude  proper 
design, l o c a t i o n  and maintenance o f  p r i v a t e  waste disposal  systems. 
Government c o n t r o l  over f o r e s t r y  p r a c t i c e s  and minera l  e x t r a c t i o n  operat ions 
i s  genera l l y  adequate, b u t  may be i n h i b i t e d  by funding and manpower shortages. 

Three spec ia l  cons iderat ions r e l e v a n t  t o  t h e  Reference, bu t  n o t  s t r i c t l y  
p a r t  o f  it, are noted by the Commission. As much o f  the p o l l u t i o n  o f  the 
Great Lakes r e s u l t s  from a waste o f  resources, a g rea te r  and con t inu ing  
a t t e n t i o n  should be d i r e c t e d  t o  developing a conservat ion e t h i c  among 
i n d i v i d u a l s ,  m u n i c i p a l i t i e s  and indus t r y .  S p e c i f i c  regard should be given t o  
such measures as r e c y c l i n g ,  resource recovery, and conservat ion i n  the content 
and use of products.  Secondly, t he re  i s  environmental and s o c i a l  value i n  
preserv ing prime a g r i c u l t u r a l  lands, s ince more marginal  lands when farmed 
tend t o  produce increased p o l l u t i o n  r u n o f f .  T h i r d l y ,  land use p lanning and 
r e g u l a t i o n  should recognize the values o f  wetland areas, both as b u f f e r s  
between developed lands and the  lakes, and as important b i o l o g i c a l  h a b i t a t s  i n  
t h e i r  own r i g h t .  
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Finally,  the Commission has noted a number of subject areas requiring 
fur ther  research. The pursuit of such fur ther  work shou ld  n o t  prevent or 
diver t  a t tent ion from the ear ly  lmplementation of nonpoint p o l l u t i o n  control 
actions. Rather, the Commission suggests the concurrent i n i t i a t ion  o f  
additional studies to  ref ine the management s t ra teg ies  being implemented. 
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The Reference Group made a number o f  recommendations t o  the  Commission 
concerning nonpoint  p o l l u t i o n  i n  the Great Lakes Basin ecosystem. These 
recommendations are inc luded i n  t h e  Execut ive Summary o f  t h e  r e p o r t  o f  the  
Reference Group, a t tached as Appendix I11 o f  t h i s  Report. 

Based on cons idera t ion  o f  t h e  Reference Group's r e p o r t  and 
recommendations, the  in fo rmat ion  gained from the  e f f o r t s  o f  the p u b l i c  panels 
organized by t h e  Reference Group and f rom t h e  Commission's p u b l i c  hearings, 
and i n  response t o  the Reference dated A p r i l  17, 1972, f rom the  Governments o f  
t h e  Un i ted  States and Canada, 

THE INTERNATIONAL JOINT COMMISSION RECOMMENDS THAT: 

1. The Governments o f  Canada and t h e  Un i ted  States, i n  pa r tne rsh ip  w i t h  t h e  
s t a t e  and p r o v i n c i a l  governments, and l o c a l  j u r i s d i c t i o n s  where re levant ,  
undertake t o  develop a comprehensive s t ra tegy  o f  p o l l u t i o n  c o n t r o l  f o r  t h e  
Great Lakes which would be s p e c i f i c a l l y  d i r e c t e d  a t  b u t  n o t  r e s t r i c t e d  t o  
nonpoint  p o l l u t i o n .  The Commission f u r t h e r  recommends t h a t  such a 
s t ra tegy  have s u f f i c i e n t  f l e x i b i l i t y  t o  permi t  i n d i v i d u a l  j u r i s d i c t i o n s  t o  
ma in ta in  t h e i r  resource and land management p rerogat ives  t o  the ex ten t  
t h a t  they are cons is ten t  w i t h  the Great Lakes Water Q u a l i t y  Agreement o f  
1978. This f l e x i b i l i t y  should a lso  ensure t h a t  t h e  s t ra tegy  can be 
responsive t o  f u t u r e  s c i e n t i f i c ,  techno log ica l  and socio-economic 
developments concerning t h e  p o l l u t i o n  con t ro l .  

2. Ongoing and p r i o r i t y  programs be pursued w i thou t  awa i t ing  complete 
development o f  t h e  comprehensive management s t ra tegy.  

3. As p a r t  o f  the management s t ra tegy,  governments develop and implement 
remedial p lans f o r  achiev ing reduc t ions  i n  nonpoint  p o l l u t i o n  f rom 
p r i o r i t y  areas. These p r i o r i t y  areas should be se lec ted  on the bas is  o f  
t h e  most severe whole-lake and nearshore water q u a l i t y  problems, present  
land use a c t i v i t i e s  and areas w i t h  a h igh  p o t e n t i a l  o r  demonstrated 
a b i l i t y  t o  c o n t r i b u t e  po l l u tan ts ,  e s p e c i a l l y  h y d r o l o g i c a l l y  a c t i v e  areas. 
Such areas are i d e n t i f i e d  i n  F igures 1-3 o f  t h i s  Report. I n  accordance 
w i t h  t h e  ecosystem concept, se lec t i on  o f  remedial  programs should a l so  
i nc lude  cons idera t ion  o f  the P r i n c i p l e  of non-deqradation o f  h iqher  
q u a l i t y  waters ( f u r t h e r  t o  t h e  Commi ssion ' s Report on -Water Qual i t y  o f  - the  
Upper Great Lakes), impacts on o ther  environmental components i n c l u d i n g  
plankton, f i s h  stocks and w i l d l i f e ,  occurrence o f  severe l o c a l  problems 
( e s p e c i a l l y  the  nearshore areas and t r i b u t a r y  mouths), and the  impacts t o  
be r e a l i z e d  i n  downstream lakes i n  the  Great Lakes System v i a  connect ing 
channe 1 s . 
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4. Governments implement low cost  bu t  genera l l y  b e n e f i c i a l  measures 
throughout the Basin. Thus, c e r t a i n  measures t o  reduce p o l l u t a n t  
loadings, t o  a t  l e a s t  PLUARG "Level 1" r u r a l  and urban c o n t r o l  measures, 
be app l i ed  throughout the  Basin w i thou t  regard f o r  the c r i t e r i a  suggested 
above f o r  e s t a b l  i s h ing  p r i o r i t i e s  . 

5. Nonpoint source p o l l u t i o n  c o n t r o l  n o t  be considered i n  i s o l a t i o n  o f  p o i n t  
source p o l l u t i o n  or  t he  r e l a t i v e  cos t -e f fec t i veness  o f  f u r t h e r  c o n t r o l  
t he reo f .  The economic and s o c i a l  impacts o f  remediaJ programs i n  
i n d i v i d u a l  areas should be considered i n  the development o f  such programs 
and e f f o r t s  should be made t o  inc lude elements i n  the program which would 
a l l e v i a t e  such undesi rab le s ide e f f e c t s .  A l l  a l t e r n a t i v e s  f o r  c o n t r o l l i n g  
s p e c i f i c  p o l l u t a n t s ,  and t h e i r  l o c a l ,  r e g i o n a l  and n a t i o n a l  imp l i ca t i ons ,  
should be considered cons is ten t  w i t h  the ecosystem concept, i n c l u d i n g  the 
f u l l  range o f  a1 1 r e l e v a n t  p o i n t ,  nonpoint  and source-reduction c o n t r o l s  
and a l t e r n a t e  p r a c t i c a b l e  technologies f o r  achieving these c o n t r o l s .  The 
Governments i n i t i a t e  a program o f  assessment o f  the s o c i a l  and economic 
i m p l i c a t i o n s  o f  nonpoint  and p o i n t  source p o l l u t i o n  c o n t r o l .  

6. J u r i s d i c t i o n s ,  i n  fo rmu la t i ng  t h e i r  management plans, recognize and 
consider the need f o r  s t rengthening coo rd ina t i on  w i t h i n  and between 
j u r i  sd i c t i on s i n  deve 1 op i ng and imp 1 emen t i n g  requ i r e d  remedi a 1 programs. 
Senior l e v e l s  o f  government, as r e l e v a n t  w i t h i n  each country,  assume broad 
overview and bas ic  c o n t r o l  and mon i to r i ng  o f  nonpoint  p o l l u t i o n  c o n t r o l  
measures, centered i n  a lead agency or  coo rd ina t i ng  mechanism, w h i l e  
recogniz ing t h a t  e f f e c t i v e  i m p l m e n t a t i o n  o f  such measures w i l l  be done a t  
l e a s t  i n  p a r t  a t  the l o c a l  l e v e l ;  and review e x i s t i n g  l e g i s l a t i v e  and 
a d m i n i s t r a t i v e  measures t o  e n w r e  the adequacy o f  nonpoint  p o l l u t i o n  
c o n t r o l  programs and s u f f i c i e n t  coord inat ion.  

7. I n  t h i s  regard, governments consider the u t i l i z a t i o n  o f  such e x i s t i n g  
mechanisms as: 

a) a t  the Canadian fede ra l  leve l ,  t he  coo rd ina t i ng  and environmental 
review r o l e s  o f  Environment Canada; 

b) a t  the Uni ted States f e d e r f i l  l e v e l ,  a coo rd ina t i ng  mechanism t o  focus 
the  concerns o f  agencies whose programs are r e l a t e d  t o  Great Lakes 
water q u a l i t y ;  

c )  a t  the Canadian p r o v i n c i a l  l eve l ,  the systematic use o f  the Planning 
Act and the  Environmental Assessment Act; 

d) a t  the Uni ted States s t a t e  l e v e l ,  t he  Section 208 agencies and the 
environmental o r  " l i t t l e -NEPA"  agencies. 

These mechanisms could, i f  strengthened, prov ide the needed coo rd ina t i on  
of environmental perspect ives rn other  p o l i c y  areas such as development 
and energy programs. While e x i s t i n g  programs would be used where poss ib le  
and appropr iate,  new or  rev i sed  programs should a l s o  be developed where 
necessary t o  address nonpoint  p o l l u t i o n  problems. 

8. Governments use and accentuate vo lun ta ry  mechanisms and approaches where 
poss ib le  i n  implementing p o l l u t i o n  c o n t r o l  programs. Since p u b l i c  
i n t e r e s t  in ,  and acceptance and support o f ,  such programs are o f  paramount 
importance, Governments ensure adequate environmental in format ion,  
education and techn ica l  support i s  suppl ied t o  the  pub l i c ,  and t h a t  
p r o v i s i o n s  are made f o r  t h e i r  itrvolvement. 
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9. For c e r t a i n  measures t h a t  are u n i v e r s a l l y  des i rab le,  b u t  f o r  which 
vo lun ta ry  compliance i s  n o t  l i k e l y ,  governments adopt regu la t i ons  i n  order  
t o  ensure t h e i r  cons i s ten t  and equ i tab le  implementation. Spec i f i c  
measures i d e n t i f i e d  by t h e  Comnission r e q u i r i n g  r e g u l a t i o n  are: p r o h i b i t  
w i n t e r  spreading o f  manure on f r o z e n  ground, w i t h  f i n a n c i a l  assistance t o  
farmers who i n c u r  expenses by doing so; regu la te  sediment r u n o f f  f rom 
urban areas under cons t ruc t ion ;  and regu la te  i n d u s t r i a l  waste management 
t o  prevent  environmental c o n t w i n a t i o n .  Other r e g u l a t o r y  measures should 
be considered t o  deal w i t h  nonpoint  p o l l u t i o n  problems when vo lun ta ry  
approaches are found inadequate. 

10. Governments assure t h a t  adeguare f i n a n c i a l  support  f o r  small  scale 
a g r i c u l t u r a l  operat ions and l o c a l  m u n i c i p a l i t i e s  i s  prov ided t o  adequately 
address the nonpoint  p o l l u t i o n  problems o u t l i n e d  i n  t h i s  Report, and 
governments a1 so assure t h a t  re levan t  agencies be given s u f f i c i e n t  
t echn ica l  and manpower support t o  address these problems. 

11. I n  recogn iz ing  the  need f o r  an informed pub l i c ,  the  Governments i n s t i t u t e  
a general environmental  educatton program. The program should be designed 
t o  make the  p u b l i c  aware o f  e 4 i s t i n g  l o c a l  p o l l u t i o n  problems, as w e l l  as 
p r o v i d i n g  f o r  p u b l i c  i n p u t  i d t o  the so lu t i ons  t o  such problems. Local 
c i v i c  and environmental groups should be used t o  the  ex ten t  poss ib le .  
Fur ther ,  government o f f i c i a l s  a t  a l l  l e v e l s  should be made f a m i l i a r  both 
w i t h  ecosystem management i n  general,  and nonpoint  p o l l u t i o n  i n  
p a r t i c u l a r ,  and w i t h  the agencies which address such problems. I n  
add i t ion ,  remedial  program managers and f i e l d  personnel should be given 
a l l  necessary techn ica l  in fo rmat ion  and s k i l l s  necessary t o  p roper l y  
implement t h e i r  s p e c i f i c  remedial  programs o r  tasks. F i n a l l y ,  e f f o r t s  
should be made t o  prov ide environmental educat ion and in fo rmat ion  a t  the  
p u b l i c  school l e v e l s .  

12. As a fo l low-up t o  any management framework o r  s t ra tegy,  the  Governments 
e s t a b l i s h  some mechanism t o  rev iew and evaluate t h e  o v e r a l l  success o f  t h e  
var ious management plans. This eva lua t ion  should inc lude a general review 
o f  the  adequacy o f  a l l  s ta te,  p r o v i n c i a l  and fede ra l  management plans; an 
enhanced continuous mon i to r ing  program w i t h i n  the s u r v e i l  lance program 
developed under t h e  1978 Great Lakes Water Q u a l i t y  Agreement, i n c l u d i n g  
nearshore, r ivermouth and t r i b u t a r y  mon i to r ing  t o  evaluate the e f f e c t s  o f  
the  var ious remedial  programs i n  p lace o r  planned; and a determinat ion o f  
the a b i l i t y  o f  the o v e r a l l  management s t ra tegy  t o  adequately f u l f i l l  the  
p rov i s ions  o f  A r t i c l e  V I  o f  t h e  Agreement. 

13. Governments implement the  p o l l u t i o n  c o n t r o l  measures presented i n  Chapter 
V I  o f  t h i s  Report t o  t h e  maximum ex ten t  poss ib le ,  t o  address t h e  s p e c i f i c  
i d e n t i f i e d  p o l l u t i o n  problems regard ing  s o i l  erosion, f e r t i l i z e r  
a p p l i c a t i o n  and c o n t r o l  o f  r u n o f f  f rom l i v e s t o c k  operat ions i n  
a g r i c u l t u r a l  areas; s t r e e t  sweeping and combined sewer systems i n  urban 
areas; and eros ion c o n t r o l  i n  cons t ruc t i on  areas, descr ibed i n  d e t a i l  i n  
pages 77-86 o f  t h i s  Report. The Conservation A u t h o r i t i e s  i n  Canada and 
the  S o i l  Conservation Service i n  t h e  Un i ted  States cou ld  p l a y  a major r o l e  
i n  these func t i ons .  
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14. Governments u r g e n t l y  b r i n g  hazardous waste d isposal  p r i o r i t i e s  under 
c o n t r o l .  To t h i s  end, governments: 

a) prepare a complete i nven to ry  o f  operat ing and abandoned waste 
d isposal  s i t e s  i n  the  Basin, i n c l u d i n g  the  nature and q u a n t i t i e s  o f  
waste handled where possibye; 

b) determine the adequacy of such s i t e s ,  and any proposed s i t e s ,  t o  
p r o p e r l y  and s a f e l y  handle hazardous wastes and implement necessary 
measures t o  c o r r e c t  any d e f i c i e n c i e s  found; 

c )  conduct a comprehensive review o f  a l l  e x i s t i n g  l e g i s l a t i v e  and 
r e g u l a t o r y  mechanisms and make a1 t e r a t i o n s  where necessary t o  assure 
the  safe t r a n s p o r t a t i o n  and d isposal  o f  hazardous wastes i n  the  Basin; 

d) e s t a b l i s h  a compatible mani fest  system f o r  hazardous wastes between 
a l l  j u r i s d i c t i o n s  w i t h i n  and beyond t h e  Basin; 

e)  because s i t i n g  o f  hazardous waste f a c i l i t i e s  depends i n  p a r t  on 
p u b l i c  acceptance o f  such s i t e s ,  e f f o r t s  be made t o  demonstrate t h a t  
safe d isposal  s i t e s  are t e c h n i c a l l y  possible,  or t h a t  associated 
r i s k s  can be he ld  t o  a minimum; 

f )  i n  add i t i on ,  embark on a long term e f f o r t  t o  reduce o r  e l i m i n a t e  
p o l l u t a n t s  a t  t h e i r  sources, i n c l u d i n g  increased resource recovery 
e f f o r t s  and a l t e r a t i o n s  i n  the manufacturing process. 

15. The product ion,  sale, t r a n s p o r t  or  use o f  p e r s i s t e n t  s y n t h e t i c  organic 
compounds w i t h  known h i g h l y  t o l t i c  e f f e c t s  whose use w i l l  r e s u l t  i n  t h e i r  
e n t r y  i n t o  the  environment be p r o h i b i t e d .  

16. Governments cont inue t o  enhance e f f o r t s  t o  f i n d  i nnova t i ve  and e f f e c t i v e  
means o f  encouraging resource conservation, recovery and r e c y c l i n g  e f f o r t s .  

17. Governments recognize the values o f  preserv ing prime a g r i c u l t u r a l  and 
wetland areas i n  the  Basin. 

18. With regard t o  phosphorus c o n t r o l ,  and pending the  f i n a l  r e p o r t  on the 
Commission I s  Phosphorus Management S t ra teg ies  Task Force, the Governments 
accept the 1976 phosphorus load est imates presented i n  Table 5 o f  t h i s  
r e p o r t  as the  best  est imates o f  "present"  loads. Further,  the proposed 
phosphorus t a r g e t  loads i n  tht! 1978 Great Lakes Water Q u a l i t y  Agreement 
should be taken as v a l i d  minimum goals f o r  phosphorus c o n t r o l  programs. 
The Commission has po in ted  out t h a t  recen t  work and i n t e r p r e t a t i o n  o f  the 
Agreement i n d i c a t e s  t h a t  lower t a r g e t  loads may be i n d i c a t e d  f o r  Lake E r i e  
and Saginaw Bay i f  more r e s t r i c t i v e  i n t e r p r e t a t i o n  o f  the phosphorus 
c o n t r o l  goals, as o u t l i n e d  i n  t h i s  Report, are adopted. I n  view o f  
u n c e r t a i n t y  concerning appropr ia te phosphorus management s t ra teg ies ,  
Governments exe rc i se  cau t ion  when approving munic ipa l  sewage p r o j e c t s  t o  
ensure t h a t  such p r o j e c t s  would n o t  i n h i b i t  l a t e r  upgrading t o  accommodate 
new phosphorus management s t r a t e g i e s  t h a t  may be considered f o l l o w i n g  t h e  
Commission's f u r t h e r  r e p o r t  on t h i s  matter.  
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I NTEQN AT lONAL JOI N T COM M I88ION 

Signed t h i s  seventh day o f  February 1980, as t h e  Commission's 
response t o  t h e  Reference f rom t h e  Governments o f  Canada and t h e  
Un i ted  States,  dated A p r i l  15, 1972, on t h e  ques t ion  o f  p o l l u t i o n  o f  
t h e  boundary waters o f  t h e  Great Lakes System f rom land use 
a c t i v i t i e s .  

S. M. H o d g s v  





ARPENDIX I 
Terms of Reference 

TERMS OF REFERENCE 

Text of Reference to the International Joint Cornmission 
to Study Pollution in the Great Lakes System from 
Agriculture, Forestry and other Land use Activities 

I have the honour to inform you that the Government9 of 
the United States of America and Canada, pursuant to Artiele 
IX of the Boundary Waters Treaty of 1909, have agreed to re- 
quest the International Joint Commission to conduct a st y 
of pollution of the boundary waters of the Great Lakes Syst P m 
from agricultural, forestry and other land use activities, in @e 
light of provision of Article IV of the Treaty which proviQJes 
that the boundary waters and waters flowing across lhe 
boundary shall not be polluted on either side to the injur)/ of 
health and property on the other side, and in the light alsdof 
the Great Lakes Water Quality Agreement signed on this 
date 

~ 

The Cornmission is requested to enquire into and report 
to the two Governments upon the following questions: 

Are the boundary waters of the Great Lakes System 
being polluted by land drainage (including ground 
and surface runoff and sediments) from agriculture, 
forestry, urban and industrial land development, 
recreational and park land development, utility and 
transportation systems and natural sources? 

If the answer to the foregoing question is in the affir- 
mative, to what extent, by what causes, and in what 
localities is the pollution taking place? 

If the Commission should find that pollution of the 
character just referred to is taking place, what reme- 
dial measure would, in its judgement, be most prac- 
ticable and what would be the probable cost 
thereof? 

(a) inputs of nutrients, pest control products, sedi- 
ments, and other pollutants from the sources re- 
ferred to above; 

(b) land use; 

(c) land fills, land dumping, and deep well disposal 
practices; 

(d) confined livestock feeding operations and other ani- 
mal husbandry operations; and 

(e) pollution from other agricultural, forestry and land 
use sources 

In carrying out its study, the Commission should identify 
deficiencies in technology and recommend actions for their 
correct ion. 

The Commission should submit its report and recom- 
mendations to the two Governments as soon as possible and 
should submit reports from time to timeon the progress of its 
investigation 

In the conduct of its investigation and otherwise in the 
performance of its duties under this reference, the Commis- 
sion may u!ilize the services of qualified persons and other 
resources made available by the concerned agencies in Can- 
ada and the United States and should as far as possible make 
use of information and technical data heretofore acquired or 
which may become available during the course of the in- 
vestigation, including information and data acquired by the 
Commission in the course of its investigations and surveil- 
lance activities conducted on the lower Great Lakes and in 
the connecting channels 

In conducting its investigation, the Commission should 
utilize the services of the international board structure pro- 
vided for in Article VI1 of the Great Lakes Water Quality 

The Commission is requested to consider the adequacy 
of existing programs and control measures, and the need for 
improvements thereto, relating to Agreement 
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