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The detailed Study Plan for the International Joint Connnission's
Pollution from Land Use Activities Reference Group was published in
February, 1974. Since that time, the study participants have gained a
better understanding of the specific requirements needed to meet the
request of the IJC to assess the degree of impairment of water quality
in the Great Lakes system from Land Use Activities, and to identify the
sources of this pollution and recommend practicable remedial measures.
While there have been no major shifts in emphasis in the study, many
refinements to the original study plan have been made. This supplement
to the study plan covers those refinements and expansions. Thus, a full
understanding of the work being carried out under 'the PLUARG progrannne
can be gained from the February, 1974 plan and this supplement.

The PLUARG programme was originally divided into four major Tasks.
The charges to these Tasks have remained unaltered. These are:

Task A. To assess problems, manag~ment programs and research and to
attempt to set priorities in '['elation to th~ best information
now available on the effects of land use activities on wter
quality in boundary wters C?f the Great Lakes System;-

Task B. Inventory of land-use and iand use practices, with emphasis on
certain trends and projections to 1980 and, if possible, to
2020.

Task C. Intensive studies of a small number of representative wtersheds,
selected and conducted to peromit, some extrapolation of data to the
e]'Ztire Great Lakes basin and to relate contamination of wterquality, - which may be found at river mouths on the Great Lakes,

to specific land Ui?es and practices.

Task D. Diagnosis oj; degree of impairment of wter quaZity in the Great
Lake?" incZu~ing assessment of conaentrations of contaminants of
concer'Jin sediments, fish and other aquatic resoUY'ces.

.1

"'-';;'





TASK A

jJfr"'~ , "
To assess
attempt to Bet pJOioJOities in JOelation to the best infor'mation
no!.' available on the effects of land use activities on !.'a"i;ei'i
quality in boundaJOY ~teJOs of the GJOeat Lakes System.

; ~

ACTIVITY 1

To assess the current state of knowledge relating to, and define
problems associated with possiblepolluti6n of the Great Lakes arising
from agriculture, forestry and other land use activities.

METHODOLOGY

United States

A two volume report on this activity was produced by the Great
Lakes Basin Connnission under contract to EPA and the U.S. Department of
Agriculture in November, 1974.

Canada

A collection of the Canadian work undertaken is available at the
IJC Regional Office, ~indsor. A sunnnary of the Canadian and United
States state-of-the-art entitled "S4mmary Review of Pollution from Land
Use Activities" was prepared in July, 1975.

ACTIVITY 2

A review of legislation pertinent to the land use ~ctivities under
investigation. Documentation of all available remedial measures pertinent
to problem areas defined by Tasks C and D. An evaluation of the efficiency
and merit of the options available for remedial measures in general, as
well as for the specific problems documented. Assessment of the probable
cost of, the remedial measures to be recommended by the Reference Group to
the IJC. This activity will subsequently be integr~ted with Activity 5
of Task B.

The general nature of this statement and the growing concern felt by
Task A members about the real potential for implementation of PLUARG's
final remedi~l measure reconnnendations, has resulted in the present versiop
of the study plan being developed.
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I n  r e s p o n s e  t o  t h e  q u e s t i o n  a s k e d  of t h e  I J C  by t h e  two gove rnmen t s  - 
" I f  t h e  Commission s h o u l d  f i n d  t h a t  p o l l u t i o n  o f  t h e  c h a r a c t e r  j u s t  r e f e r r e d  
t o  i s  t a k i n g  p l a c e ,  what  r e m e d i a l  m e a s u r e s  would i n  i t s  j u d g e m e n t ,  b e  most  
p r a c t i c a b l e  and what  would b e  t h e  p r o b a b l e  c o s t  t h e r e o f ? "  t h e  members of 
Task  A a s s i s t e d  by a number o f  t e c h n i c a l  a d v i s o r s  have  f o r m u l a t e d  t h e  
f o l l o w i n g  s t u d y  o b j e c t i v e s  and  d e t a i l e d  p l a n  o f  a c t i o n .  

Ob j ec t i v e s  

( 1 )  Documen ta t ion  of a l l  t h e  r e m e d i a l  m e a s u r e s  t e c h n i c a l l y  
p e r t i n e n t  t o  t h e  s o l u t i o n  oE t h e  p rob lem areas d e f i n e d  
by t h e  R e f e r e n c e  Group. 

( 2 )  Asses smen t  of t h e  p r o b a b l e  c o s t  of t h e  r e m e d i a l  m e a s u r e s  
t o  b e  recommended by t h e  R e f e r e n c e  Group t o  t h e  I J C .  

( 3 )  Asses smen t  of t h e  p r a c t i c a b i l i t y  f rom t h e  s o c i a l  p e r s p e c t i v e  
of t h o s e  o p t i o n s  f o r  r e m e d i a l  a c t i o n  i d e n t i f i e d  unde r  1 6 2 .  

( 4 )  P r e p a r a t i o n  of  a f i n a l  r e p o r t  t o  t h e  R e f e r e n c e  Group,  o u t -  
l i n i n g  i n d i v i d u a l l y  t h o s e  o p t i o n s  f o r  r e m e d i a l  a c t i o n  most  
p r a c t i c a b l e  from a t e c h n i c a l ,  economic and  s o c i a l  p e r s p e c t i v e  
f o r  t h e  s o l u t i o n  of t h e  p r o b l e m s  o f  p o l l u t i o n  f rom l a n d  u s e  
a c t  i v i  t i e s  , 

I d e a l l y ,  some p o r t i o n s  o f  A c t i v i t y  2 s h o u l d  o n l y  b e  implemented once  
d e f i n i t e  p r o b l e m  areas  have  b e e n  i d e n t i f i e d  i n  t h e  m o n i t o r i n g  p rograms  
u n d e r t a k e n  i n  'Task C and D .  However, i f  t h e  r e f e r e n c e  g r o u p  is  t o  r e s p o n d  
i n  t i m e l y  f a s h i o n  t o  t h e  f o r e g o i n g  q u e s t i o n  a s k e d  of t h e  I J C  by t h e  two 
g o v e r n m e n t s ,  a commitment must  b e  made t o  u n d e r t a k e  some aspec t : ;  of t h i s  
a c t i v i t y  i n  a n t i c i p a t i o n  o f  p r e c i s e  p rob lem area  i d e n t i f i c a t i o n .  

I n  a n  a rea  t h e  s i z e  o f  t h e  Great Lakes B a s i n ,  289 ,000  s q .  m i l e s ,  
w i t h  a c u l t u r a l l y  d i v e r s e  p o p u l a t i o n  of a p p r o x i m a t e l y  3 2 , 0 0 0 , 0 0 0 ,  l i v i n g  
u n d e r  3 v a r i e t y  of j u r i s d i c t i o n a l  i n f l u e n c e s ,  ( two f e d e r a l ,  e i g h t  s t a t e  
and o n e  p r o v i n c i a l ) ,  t h e  t a s k  o f  d e v e l o p i n g  a s e r i e s  o f  p r a c t i c a l  o p t i o n s  
f o r  r e m e d i a l  m e a s u r e  a c t i o n  wh ich  w i l l  b e  a c c e p t a b l e  i n  a l l  r e g j o n s  of  t h e  
b a s i n  w i l l  b e  d i f f i c u l t  . 

I n  o r d e r  t o  s u c c e s s f u l l y  implement  t h i s  s t u d y  and a c h i e v e  t h e  s t a t e d  
o b j e c t i v e s ,  the members of  Task A w i l l  have  t o  r e l y  on t h e  f u l l  c o o p e r a t i o n  
o f  t h e  members of t h e  R e f e r e n c e  Group and i t s  sub-commi t t ees .  T h i s  a s s i s t a n c e  
w i l l  i n c l u d e  t h e  e a r l y  i d e n t i f i c a t i o n  of a p p a r e n t  p rob lem a reas ,  and t h e  
p r o v i s i o n  of a c c e s s  t o  t h e  f o r e c a s t s  of f u t u r e  l a n d  u s e  p a t t e r n s .  

The s t u d y  o u t l i n e  h a s  b e e n  d i v i d e d  i n t o  two m a j o r  components  - sub-  
a c t i v i t i e s  2 . 1 ,  a n  a n a l y s i s  o f  e x i s t i n g  r e m e d i a l  m e a s u r e s  and 2 . 2 ,  t h e  
d e v e l o p m e n t  of a p u b l i c  c o n s u l t a t i o n  p rogram.  Each of t h e s e  s u b - a c t i v i t i e s  
w i l l  f u n c t i o n  i n d e p e n d e n t l y  u n t i l  t h e  f i n a l  s t a g e  of A c t i v i t y  2 when t h e  
r e s u l t s  from e a c h  s u b - a c t i v i t y  w i l l  b e  i n t e g r a t e d  i n  t h e  d e s i g n  of t h e  
f i n a l  r emed i ' i l  measu re  program ( s e e  F i g .  I ) .  

S i n c e  t h e  s t u d y  o u t l i n e  i s  a j o i n t  e n d e a v o r  ( e n d e a v o u r )  between 
Canada and t h e  U n i t e d  S t a t e s ,  e v e r y  a t t e m p t  has  been  made t o  i n s u r e  t h a t  

h 
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t h e  s t u d y  r e s u l t s  w i l l  be  c o m p a t i b l e  be tween t h e  two c o u n l - r i e s  and y e t  
u s e f u l  t o  t h e  s o l u t i o n  of e a c h  c o u n t r y ' s  r e s p e c t i v e  p r o b l e m s .  I n  many 
cases ,  t h e  terms of  r e f e r e n c e  f o r  a g i v e n  t a s k  a r e  i d e n t i c a l ,  e x c e p t  
where  some p o r t i o n  of t h e  r e q u i r e d  work i s  a l r e a d y  a v a i l a b l e  i n  one 
c o u n t r y  tfr where  t h e  d i f f e r e n t  i n s t i t u t i o n a l  f rameworks  r c , q u i r e  a s e p a r a t e  
, i pp roach  t o  tlie so Lut ion  of  t h e  p rob lem.  

As n o t e d  e a r l i e r ,  t h e  members of Task A have  e n l i s t e d  t h e  a s s i s t a n c e  
of a number of t e c h n i c a l  a d v i s o r s  b o t h  i n  Canada and t h e  I Jn i ted  S t a t e s  t o  
p r o v i d e  t h e  n e c e s s a r y  background f o r  t h i s  d e t a i l e d  s t u d y  p l an .  These  
a d v i s o r s  h a v e  n o t  o n l y  made a n  i m p o r t a n t  i n p u t  t o  t h e  p r e s e n t  s t u d y  d e s i g n ,  
b u t  t h e y  w i l l  a l s o  b e  a v a i l a b l e  t o  o f f e r  c r i t i c a l  comment on t h e  p r o g r e s s  
of e a c h  a s p e c t  of A c t i v i t y  2 .  A t  p r e s e n t ,  no f o r m a l  m e e t i n g  a r r a n g e m e n t s  
have  been  e s t a b l i s h e d  € o r  t h e s e  a d v i s o r y  commi t t ees  a l t h o u g h  t h i s  s i t u a t i o n  
may c h a n g e  as  t h e  s t u d y  d e v e l o p s .  

S u b - A c t i v i t y  2 . 1  __-_ - - 
Ilxis t i n g  Remed-ial Measures  

T n t r o d u c t  i o n  ~- ____ 

B e f o r e  PLUAU(: 's  f i n a l  r e m e d i a l  measure  recommendat ions  a r e  f o r m u l a t e d  
and p r e s e n t e d  t o  t h e  L J C ,  i t  i s  e s s e n t i a l  t h a t  t h o s e  p e r s o n s  i n v o l v e d  i n  
t h e  p r o c e s s  o f  s e l e c t i n g  v i a b l e  management a l t e r n a t i v e s  a r e  c o g n i z a n t  of 
a l l  t h e  mechanisms a v a i l a b l e  f o r  c o n t r o l l i n g  p o l l u t i o n  from l a n d  u s e  
a c t i v i t i e s .  Wi thout  n c l e a r  u n d e r s t a n d i n g  of t h e  o p t i o n s  a v a i l a b l e ,  t h e  
Level  o f  e n f o r c e m e n t  p r a c t i s e d  and t h e  t r e n d s  i n  management t e c h n i q u e s ,  
there is n v e r y  r ea l  r i s k  of t h e  R e f e r e n c e  Group recommending r e m e d i a l  
3c-t i o n  which c a n n o t  be  j u s t i f i e d  from a t e c h n i c a l  a n d / o r  f i s c a l  p e r s p e c t i v e ,  
and which  may a l so  h e  r e d u n d a n t  due  t o  d u p l i c a t i o n  o f  a n  e x i s t i n g  p rogram.  
' T h e r e f o r e ,  p r i o r  t o  making r e m e d i a l  measu re  r ecommenda t ions ,  a11 of t h e s e  
a s p e c t s  must  be c o n s i d e r e d  i f  t h e  m e a s u r e s  are  t o  be  a d o p t e d  and s u c c e s s -  
f u l  Ly implemented  by t h e  r e s p e c t i v e  gove rnmen t s .  

W i t h i n  t h i s  s u b - a c t i v i t y  two o b J e c t i v e s  have  been  d e f i n e d :  

( I )  T o  document :ill t h e  r e m e d i a l  m e a s u r e s  p e r t i n e n t  t o  the s o l u t i o n  
or t h e  problem a r e a s  d e f i n e d  by t h e  R e f e r e n c e  Croup.  

( 2 )  Asses smen t  of t h e  probabl t .  c o s t s  of t h e  r e m e d i a l  m e a s u r e s  which 
may be recommended by t h e  R e f e r e n c e  Group t o  t h e  T J C .  

h 



I n  o r d e r  t o  f a c i l i t a t e  t h e  a n a l y s i s  o f  t h e  e x i s t i n g  r e m e d i a l  m e a s u r e s  
and t h e r e b y  a c h i e v e  t h e  two o b j e c t i v e s  o u t l i n e d  a b o v e ,  i t  i s  p r o p o s e d  
t h a t  t h i s  s u b - a c t i v i t y  b e  d i v i d e d  i n t o  two program areas, one c o n s i s t i n g  
of  a l e g i s l a t i v e  r e v i e w  and t h e  o t h e r  compr ised  of a r e v i e w  of a l l  r e l e v a n t  
t e c h n i c a l  r e m e d i a l  m e a s u r e s .  

2 . 1 . 1  - L e g i s l a t i v e  Review 

The l e g i s l a t i v e  r e v i e w  p o r t i o n  of s u b - a c t i v i t y  2 . 1  w i l l  c o n s i s t  of 
b o t h  a n  i n v e n t o r y  and a n  e v a l u a t i o n  p h a s e .  Both of these a s p e c t s  of t h e  
r e v i e w  have  been  i n c l u d e d ,  i n  o r d e r  t o  a t t a i n  the most r e a l i s t i c  a s s e s s m e n t  
of  t h e  p r e s e n t  s i t u a t i o n  and t h e  p o t e n t i a l  f o r  f u t u r e  a c t i o n .  The i n v e n t o r y  
a s p e c t  of  t h e  s t u d y  w i l l  be r e l a t i v e l y  s t r a i g h t f o r w a r d  and w i l l  r e l y  t o  a 
l a r g e  e x t e n t  o n  e x i s t i n g  a n a l y s e s  a l r e a d y  c o m p l e t e d .  
of t h e  s t u d y  which i s  p e r h a p s  t h e  most i m p o r t a n t  i n  t e r m s  of s t r u c t u r i n g  
PLUARG's f i n a l  r e m e d i a l  m e a s u r e  recommendat ions ,  w i l l  r e q u i r e  a c t u a l  c o n t a c t  
w i t h  t h e  p e r s o n s  and a g e n c i e s  r e s p o n s i b l e  f o r  t h e  i m p l e m e n t a t i o n  of  t h e  
e x i s t i n g  l e g i s l a t i o n .  T h i s  w i l l  u n d o u b t e d l y  be n more s e n s i t i v e  area of  
s t u d y  and  t h u s  w i l l  r e q u i r e  t h e  f u l l  s u p p o r t  of t h e  R e f e r e n c e  Group and t h e  
a g e n c i e s  r e p r e s e n t e d  t h e r e .  The R e f e r e n c e  Group members c a n  a l s o  a s s i s t  
by a c t i n g  as a l i a i s o n  between t h e  c o n t r a c t o r s  and t h e i r  r e s p e c t i v e  a g e n c i e s  
t o  h e l p  r e d u c e  a n y  c o s t l y  d e l a y s  i n  g a i n i n g  a c c e s s  t o  t h e  r e l e v a n t  s o u r c e s .  

The e v a l u a t i v e  p h a s e  

Agency a f f i l i a t i o n s  of  PLUARG members: 

C anad a F e d e r a l  

DOE 
DOE EMS 
DOE EPS 
CDA 

P r o v i n c i a l  

MNR 
MOE 
OMAF 

*Uni ted  S t a t e s  F e d e r a l  -. 

USDA SCS 
EPA Reg. V 

S t a t e  
-I 

Mich igan  
I n d i a n a  
New York 
P e n n s y l v a n i a  

W i s c o n s i n  
Ohio 
M i n n e s o t a  

M .  J o h n s o n  
R .  Thomas 
K .  S h i k a z e  
H .  V .  Mor ley  

R .  Code 
D .  J e f f s ,  PI. Wood, J .  R a l s t o n  
E .  Brubaker  

N .  Berg  
M.  T e l l e k s o n  

DNR 
ROH 
D EC 
Penn 
Univ . 
DNR 
DNR 
PCA 

.T. Dooley 
R. C a r t e r  
L .  H e t l i n g  

<. P a r i z e k  
.J. Konrad 
F. H e f t  
.J. P e g o r s  

S t a t e  



;'t J n  t h e  U . S . ,  t h e  e x i s t e n c e  of  a "Memorandum of  U n d e r s t a n d i n g "  be tween 
a g e n c i e s  w i l l  a ss i s t  U.S .  members i n  e n l i s t i n g  t h e  c o o p e r a t i o n  of o t h e r  
a g e n c i e s  i n  t h e  l e g i s l a t i v e  r e v i e w .  

T e r m s  of  R e f e r e n c e  

Al though  a r e a s  of s i g n i f i c a n t  d i F f e r e n c c  do  e x i s t  be tween C m a d a  and 
t h e  U.S .  i n  t h e  a r e a  of r e g u l a t i o n  and e n f o r c e m e n t  of l e g i s l a t i o n  a n d / o r  
r e g u l a t i o n s ,  s e p a r a t e  terms of r e f e r e n c e  have no t  1)c.t.n deve loped  a t  t h i s  
t i m e .  However, i f  t h e  p r e s e n t  terms of r e f e r e n c e  rindergo some m o d i f i c a t i o n  
t o  make them more a p p l i c a b l e  i n  e i t h e r  c o u n t r y ,  these a l t e r a t i o n s  w i l l  be 
minimized  a s  much as p o s s i b l e .  Thus ,  the  r e s u l t s  of e a c h  s t u d y  w i l l  be  
comparab le  and  i n  t h e  f i n n 1  r e p o r t  t h e  c o n c l u s i o n s  and recommendat ions  of 
each s t u d y  w i l l  b e  combined t o  i L l u s t r a t c  tlie p o s i t i v i .  and n e g a t  i17e a s p e c t s  
o f  the programs ,ind p r o c e d u r e s  a d o p t e d  by e a c h  c o u n t r y .  

1) Describe the e x i s t i n g  l e g i s L a t i o n / r e g u l a t  ion  framework a v a i  t a b l e  
,it each l e v e l  of government  ( F e d e r a l ,  P r o v i n c i a l ,  S t a t e  and M u n i c i p a l )  
€ o r  c o n t r o l l i n g  the non-po in t  d i s c l i a r g e s  of s e d i m e n t s ,  n u t r  L e n t s ,  
p e s t i c i d e s  and  c h e m i c a l s  a s s o c i a t e d  w i t h  t h e  €01  lowing  l a n d  u s e  
c a t e g o r i e s :  ( S e e  tlie "Summary Review of P o l l u t i o n  from 12anti Use 
A c  L i v i  t i e s "  f o r  n more compl e t c  d e s c r i p t i o n  of s u s p e c t e d / p r o b l e m  
< i r e < i r ) .  

Urban Areas 
T r a n s p o r t a t i o n  C o r r i d o r s  
E x t r a c t i v e  O p e r a t  i o n s  
Agr i C U  l t u r e  
K e c r e a t i o n a l  Areas 
F o r e s t e d  Areas 
L i q u i d ,  S o l i d  and  Deepwel l  D i s p o s a l  Areas  
S h o r e l i n e  L a n d f i l l i n g  A c t i v i t i e s  
Lnkesl iore  and R ive rbank  e r o s i o n  

S p e c i a l  r e f e r e n c e  s h o u l d  be  made t o  t h e  p r o v i s i o n s  macle a t  t h e  l o c a l  
l e v e l  f o r  c o n t r o l l i n g  t h e s e  p o t e n t i a l  d i f f u s e  s o u r c e s  of p o l l u t i o n .  

2 )  D e s c r i b e  t h e  e x t e n t  of t h e  r e g u l a t o r y  power ,  t h e  commitment t o  d e v e l o p  
'2nd unde r t , t ke  programs and t h e  d e g r e e  of e n f o r c e m e n t  p r a c t i s e d  a t  e a c h  
of t h e )  tliree Leve l s  of government  r e l a t i v e  t o  p o l l u t i o n  from l a n d  u s e  
' i c t i v i t i e s .  

3)  r d en t i f y o t Iic' r r c' 1 e v , ~  n t govc~ r m e  n t , i i i d  non -Rover m e n  t ci I p rograms and 
p o t i c  i c s  w h i c h  would have  n d i r e c t  b e a r i n g  on t h e  c o n t r o l  o i  p o l l u t i o n  
from l n n d  u \ e  ' i c t i v i t i e . :  ( i . t . .  , 5 e d i m e n t s ,  n i i t r i c n t s ,  p e s t i ( - i d c > s  and 
c' hein i c, i l  s )  . 
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I d e n t i f y  t h o s e  l a n d  uses  f o r  whicli  t h e  f o u r  ma jo r  p o l l u t a n t s  ( s e d i m e n t s ,  
n u t r i e n t s ,  p e s t i c s i d e s  and c h e m i c a l s )  a r e  l e a s t  c o n t r o l l e d .  

I n  terms of  t h e  p r e s e n t  j u r i s d i c t i o n a l  f ramework o u t l i n e  what  p o s s i b i l i t i e s  
f o r  f u t u r e  a c t i o n  are a v a i l a b l e  t o  each l e v e l  of  government .  

Fo r  each of t h e  ma jo r  l a n d  use c a t e g o r i e s  o u t l i n e d  under  ( l ) ,  assess t h e  
i m p a c t s  t h a t  p r e v i o u s l y  implemented  l e g i s l c i t i o n  has  h a d  on  t h e  deve lopmen t  
of t h i s  l a n d  u s e  - c o n s i d e r  b o t h  p o s i t i v e  and n e g a t i v e  f a c t o r s .  

Develop  s c e n a r i o s  f o r  t h e  f u t u r e  e v o l u t i o n  of t h i s  l e g i s l a t i v e  - r e g u l a t o r y  
framework b a s e d  on d i s c u s s i o n s  w i t h  t h o s e  p e r s o n s  a c t i v e l y  work ing  w i t h  
t h e  p r e s e n t  f ramework .  

Work w i t h  t h e  o t h e r  c .oun t ry ' s  c o n t r a c t o r s  t o  d c v e l o p  A s t a n d a r d i z e d  format 
f o r  compar ing  tlie l e g i s l a t i v e  anti r e g u l a t o r y  , Ipproaches t a k e n  i n  eacli 
c o u n t r y .  

tn  a l l  c a s e s  where  i n v e s t i g a t i o n  i s  r e q u i r e d  .it the m u n i c i p , i l  l e v e l .  i t  
w i l l  o n l y  b? n e c e s s a r y  t o  s t u d y  a sample  of t h o s t >  m u n i c i p a l i t i e s  l o c a t e d  w i t h i n  
t h e  Great Lakes  B a s i n .  The number and l o c a t i o n  of  these s a m p l e  m u n i c i p a l i t i e s  
w i l l  b e  a g r e e d  upon be tween  t h e  c o n t r a c t o r  and t h e  d e s i g n  a u t h o r i t y  a t  a 
l a t e r  d a t e .  

9CFunding R e q u i r e m e n t s  

Manpower M.Y. 

$ 

v 
TOTAT, $ 

Con t r a c t 

cana d 2 

76 /77  

112  

12,000 

13,000 

25,000 

Uni t ed  S t a t e s  

FY 76 FY 77 

- - 
20,000 20,000 

20,000 20 , 000 

;: A I  1 Funding  r e q u i r e m e n t s  assume f i n a l  c o m p l e t i o n  of PLUAKC a c t i v i t i e s  by 
A p r i l  1,  1978.  

2.1. 2 T e c h n i c a l  Remed i , i l  Measures 

A c r i t i c a l  a r e a  o f  c o n c e r n  i n  t h e  f i n a l  c h o i c e  of r e m e d i a l  mensiire 
r rcommtnt fo t ions  i s  t h e  t e c h n i c d l  and erononi ic  f e ; i s ib i l  i t y  of  t h e s e  rccommendci t ions.  
Al t I iough t h e  K e f  erelice (,roiip l i c i 5  n o t  i)c.en c ii,lrg:c,d w i t t i  t t i c l  r e s p o n s i b i l i t y  of 

9 



e v a l u a t i n g  the p h y s i c a l  adequ,xcy of t e c h n i c a l  r emed ia l  measu res  i n  t h e  f i e l d ,  
i t  is or c r  i t i c d l  i m p o r t a n c e  t o  t h e  f i n a l  c r e d i b i l i t y  of  t h e  R e f e r e n c e  (:roup 
t l icit  5 teAps I)e t a k e n  t o  i n s u r e  t h e  t > f f c c i  i v e n e s s  o f  t h o s e  m e a s u r e s  recommended 
t o r  a d o p t  i o n .  Wi th in  t h i s  program ,ires s e p a r a t e  5 t u d i e s  have  n o t  been  p roposed  
f o r  C:,inddd and t h e  I Jn i ted  S t a t e \ .  However, t hc  e x i s t i n g  measu res  u t i l i z e d  i n  
cJ,icti ( . w i n t r y  w i l l  bc, s t u d i e d  si1ic.e t l i ey  d o  ref l e c t  t h e  d i f f e r e n t  c u l t u r a l  
< i d C i p t c i t i o n s  wlxicli h ~ v e  e v o l v c ~ d  1 o r  s o l v i n g  \ p e r i f  i c  p rob lems .  A n  a p p r e c i a t i o n  
of thest. v , i r i a t  i o n 5  i n  d e s i g n  may prove  bene1  i c i a l  when t h e  PLLJAR(; recommendat ions  
for  r cwedi , i l  a c t i o n  <ire d e v e l o p e d .  

‘ I t 1 1 5  w i l l  i n c  l u d e  w o r k i n g  c l o s e l y  w i t h  p e r s o n n e l  r e p r e s e n t i n g  t h o s e  s t a t e s  
w h i ( , I i  have> made, commitments t o  d e v e l o p  tlcmonst r ‘ i t i o n  p r o  jcc t s  f o r  c o n t r o l l i n g  
noi i -point  s o u r c c ~ ~  0 1  p o l l u t i o n  u n d e r  PI, 92-500, S e c t i o n  108  and t h o s e  t h a t  have 
d e v e l o p e d  ‘ire‘i w i d c  w a s t e  managerntlnt t r c , i t m e n t  p l a n s  under  Pl, 92-500, Section 
208. Pcrsonnc>l  ,issoc i a t e d  w i t h  the  Coae;tCxl Zone Management Programs would ‘ilso 
I>cs i n c l u d t x l  i n  t l i i b  in tc rc11 , inge .  

T t  i s  e5sentL, i1  i n  t l i i s  p rogram Llmt p e r s o n n e l  f rom the Reic.rence Croup 
w o r k  r l o s e l y  wi t l i  ‘I’ask .A bv p r o v i d i n g  i n l o r m a t i o n  on problem areas which have, 
1)ec.n i d c , n t i f i e d  <is a p p a r e n t l y  c o n t r i b u t i n g  s i g n i f i c a n L  l e v e l s  of  p o l l u t m t  
n i ~ i t t ~ r i ~ i l s  t o  t h e  r e c e i v i n g  w a t e r s  o f  t h c l  ( ; r en t  I ,akes .  I’liis a p p r o a c h  t o  
prcil in i innry  problem ‘ire i d e r i t  i f  i c n t i o n  w i l l  p r o v i d c  Task  A w i t h  ci t i m e  
frame h i i f f  i c i e n t  f o r  the deve lopmen t  of a comprehens ive  r e p o r t  of t h e  
o p t  ions < i v , i i l n b l e  t o  c o r r e c t  a g i v e n  p rob lem.  

Once t h e  t e c h n i c a l  r c , l i , i b i l  i t y  o f  ‘1 r emed i , i l  me‘tsure has been 
c ~ ~ t . i I ) l i s h e c l ,  ,in , i n a l y s i s  of the economic imp1 i c a t i o n s  o t  a d o p t i n g  t h i s  
i n c ~ d ~ i ~ r e  m u \ t  be examined .  Both tl ic3 t e c h n i c d  and economic e v a l u d t i o n  o f  
r - c m c d i , i L  meai i res  c a n  b e  . i ch ieved  t h r o u g h  a commitment t o  p roceed  w i t t i  
t l ies t erm5 0 1  refc3rence o u t l i n c > d  be low.  

I )  I ) t . terni ine lrom t h e  o n g o i n g  s t u d i e s  i n  I’,isks C ,Ind D wli<it a p p a r e n t  
p r o b  Lem areas have  been  i d e n t i f i e d .  

2 )  Witli t h e  a s s i s t a n c e  o f  T a s k s  and 0 t e r i i n i c a l  s t a f f  and o t h e r  
cicknowlc~dged e x p e r t s  work ing  i n  s i m i l a r  f i e l d s ,  i d e n t i f y  cl r a n g e  of 
remc~di , i l  m e a s u r e s  which  migh t  be i ~ n d e r t a k c ~ n  t o  s o l v e  t h e  a p p a r e n t  
p r o b  Lerns. 

3)  ‘I’hrougti a sc><ircli o f  tht’ e x i s t i n g  1 i t e r , i t u r e ,  d e t e r m i n e  w h a t  o t h e r  
o p t i o n s  a r e  . i v a i l a b l  f o r  r e d u c i n g  p rob lems  a s s o c i a t e d  w i t h  p o l l u t i o n  
from l a n d  d r a i n a g e  i n  t h e  Great Lakes  B a s i n .  



I d e n t i l  y t h e  k i n d s  of remedi, i l  .ic.tion , Idop t (~ t t  i r i  d i f  f e r e n t  c o u n t r i e s  
as  n r e s u l t  of v a r y i n g  c u l t u r a l  r e s p o n s e s  t o  the s o l u t i o n  of similJr  
p r o b l e m s .  Emphasize t h o s e  dreds w i t h  s imil , i r  c l i m a t i c  ~ n d  p l iy \ iog r ' i ph ic  
c o n d i t i o n s  a s  t h o s e  found i n  the (;re, i t  T,akes B a s i n .  

'l'tirougli an m a l y s i s  of e x i s t i n g  r e s t l a r c h  f i n d i n g s  i n  ( * o n j u n c t i o n  w i t h  
t h e  tc,cliiiic,il s t . i f f  or 'I '<i\k\ (' , n id  I ) ,  e v a l u < i t c  tlie effcc t ivencass  o r  t l i e  
m e a s u r e s  d t l t c l i l ed  i n  ( 2 )  ( 3 )  ( 4 ) ,  bot11 i n  tc'rms o f  t h e  l e v e l  of 
pol luL. int  r e d u c t i o n s  a c h i e v e d  and  c i n t i c i p n t e d  ,md t h e  l e v e l  of i n v e s t -  
ment r e q u i r e d  t o  implement  and o p e r a t e  e i t h e r  hy government  o r  by 
t h e  p r i v a t e  s e c t o r  a p a r t i c u l a r  c o n t r o l .  

ilssess b o t h  t h e  d i r e c t  and i n d i r e c t  c o s t s  a s s o c i a t e d  w i t h  t h e  i m p l e m e n t a t i o n  
of t hese r e m e d i a l  measures. 

Assess t h e  c o s t  of c o n t r o l 1  i n g  non-po in t  s o u r c e  p o l l u t i o n  g e n e r a t e d  
trom s p e c i f i c  l a n d  use activities r e l a t i v e  t o  t h e  c o s t  t s t i m n t c s  
a v a i  1,iblt. f o r  c o n t r o l l i n g  p o l l u t i o n  g e n e r a t e d  from p o i n t  s o u r c e s  a n d  
froni a t m o s p h e r i c  i n p u t s .  

Can ad a I J . S .  

( 7 6 1 7 7 1  (FY 77) 

P 1 . Y .  1 / 2  - 

Maripowe r 

$ 

C o n t r a c t  $ 

'I' 0 'I'A I ,  $ 

12,000 - 

- 20,000 

12 ,000  20,000 

Sub-Ac t iv i  - - - - - . _- - _- t y  - - - L.2--Priblic __ C o n s r i l t a t i o n  Program 

I N'TRODUCT I O N  

Canada IT . S .  

( 7 7 1 7 8 )  (FY 78) 

1 - 

20,000 
- 

20,000 

1 2,000 

1 2 ,000 

I n  t h e  p a s t ,  t h e  a r c e p t e d  approach t o  p r o b  lem s o l v i n g  has been c h a r a c t e r i z e d  
a s  a s y s t e m  which  n a r r o w l y  d e f i n e d  p rob lems  and t h e i r  s o l u t i o n s  i n  t e r m s  o f  t h e  
s p e c i a l  i n t e r e s t s  o f  t h e  p r o f c  ion31 p rob lem s o l v e r s  i n v o l v e d .  Today,  t h i s  
s i t u a t i o n  i s  c h a n g i n g  :ind ;i new a p p r o a c h ,  which t a k e s  i n t o  c o n s i d e r a t i o n  d 
w i d e r  s p e c t r u m  of v a l u e s  r e p r e s e n t a t i v e  o f  a l l  of t h o s e  d i r e c t l y  e f f e c t e d  by 
the p rob lem and  i t s  e v e n t u a l  s o l u t i o n ,  i s  r a p i d l y  t a k i n g  i t s  p l a c e .  T f  PI,UAR(; 
w e r e  r e s t r i c t e d  t o  t h e  s t u d y  of a set  of p rob lems  f o r  which t h e  p r o p o s e d  
s o l u t i o n s  would n o t  p r o d u c e  any  c o n f l i c t s  w i t h i n  t h e  b road  5pec t rum of s o c i e t y ,  
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t h e  n e e d  t o  c o n s i d e r  t h e  i n t e r e s t s  o f  p e o p l e  i n  a d d i t i o n  t o  t h o s e  d i r e c t l y  
i n v o l v e d  w i t h i n  t h e  s t u d y ,  would b e  u n j u s t i f i e d .  However,  t h e r e  seems t o  b e  
a l i k e l y  p o t e n t i a l  f o r  PLUARG's f i n a l  r ecommenda t ions  t o  a f f e c t  t h e  no rma l  
p r a c t i c e s  o f  a d i v e r s e  number o f  p e o p l e  l i v i n g  i n  t h e  b a s i n .  I n  a d d i t i o n ,  as 
t h e  l a n d  u s e  w i t h i n  t h e  b a s i n  becomes more i n t e n s i v e  i n  n a t u r e ,  t h i s  p o t e n t i a l  
€or c o n f l i c t  w i l l  u n d o u b t e d l y  increase.  

The p u b l i c  t o d a y  i s  much more v o c a l  i n  i t s  r e s p o n s e  t o  i s s u e s ,  and e x p e c t s  
t o  p l a y  a more a c t i v e  r o l e  i n  government  a f f a i r s .  P e o p l e  are g e n e r a l l y  b e t t e r  
i n fo rmed  and e d u c a t e d  t h a n  t h e y  were t w e n t y  o r  e v e n  t e n  y e a r s  a g o ,  and also 
less w i l l i n g  t o  a c c e p t  government  e d i c t s .  The p u b l i c  now e x p e c t s  t o  b e  
c o n s i d e r e d  i n  a n y  d e c i s i o n  wh ich  a f l e c t s  them d i r e c t l y .  T h i s  e x p e c t a t i o n  h a s  
m a n i f e s t e d  i t s e l f  i n  a v a r i e t y  of ways i n c l u d i n g  t h e  deve lopmen t  o f  new 
l e g i s l a t i o n  i n  b o t h  Canada and t h e  U n i t e d  S t a t e s  which r e q u i r e s  t h e  c o n s i d e r a t i o n  
o f  t h e  p u b l i c ' s  c o n c e r n s .  Undoub ted ly ,  t h e  U.S.  has l e d  t h e  way i n  t h i s  
d i r e c t i o n  w i t h  i t s  t r a d i t i o n  of ' ' g r a s s  r o o t s "  democracy as opposed t o  t h e  more 
t r a d i t i o n  bound B r i t i s h  p a r l i a m e n t a r y  s y s t e m  a d o p t e d  i n  Canada. 

111 t h e  U.S., u n d e r  s e v e r a l  U n i t e d  S t a t e s  F e d e r a l  p r o g r a m s ,  p l a n n i n g  u n i t s  
a t  t h e  s t a t e ,  r e g i o n a l  and  l o c a l  l e v e l s  'ire r e q u i r e d  t o  i n v o l v e  t h e  p u b l i c .  T h i s  
r e q u i r e m e n t  r e p r e s e n t s  a n  i n s t i t u t i o n a l i z a t i o n  which began  i n  t h e  mid-1960's  
and  has r e c e n t l y  i n t e n s i f i e d .  Some examples  of t h i s  l e g i s l a t i v e  r e q u i r e m e n t  
f o l l o w :  

C o a s t a l  Zone Management Act ,  S e c t i o n  303. The C o n g r e s s  f i n d s  and d e c l a r e s  
t h a t  i t  i s  t h e  n a t i o n a l  p o l i c y  . . . (  d )  t o  e n c o u r a g e  t h e  p a r t i c i p a t i o n  of 
t h e  p u b l i c ,  o f  F e d e r a l ,  s t a t e  and l o c a l  gove rnmen t s  and of r e g i o n a l  a g e n c i e s  
i n  t h e  deve lopmen t  o f  c o a s t a l  zone  management p rograms .  

N a t i o n a l  E n v i r o n m e n t a l  P r o t e c t i o n  Ac t  o f  1969 :  I n  t h e  a c t i o n  s e c t i o n  1 0 2 ,  
( 2 )  ( c )  which  r e q u i r e s  a s t a t e m e n t  t o  b e  p r e p a r e d  f o r  m a j o r  f e d e r a l  a c t i o n s ,  
c o p i e s  o f  t h e  s t a t e m e n t  must  b e  made a v a i l a b l e  t o  t h e  p u b l i c .  P r o c e d u r e s  
i m p l e m e n t i n g  t h i s  A c t  "are d e s i g n e d  t o  e n c o u r a g e  p u b l i c  p a r t i c i p a t i o n  i n  t h e  
i m p a c t  s t a t e m e n t  p r o c e s s  a t  t h e  e a r l i e s t  p o s s i b l e  t i m e "  ( 1 5 0 0 . 9  ( d )  of CEQ 
G u i d e l i n e s  f o r  P r e p a r a t i o n  o f  E n v i r o n m e n t a l  Impact  S t a t e m e n t s ,  FR Aug. 1, 1 9 7 3 ) .  

Housing and Community Development A c t  of 1 9 7 4 ,  T i t l e  I V :  Comprehensive 
P l a n n i n g ,  r e q u i r e s  t h a t  ' ' each r e c i p i e n t  of a s s i s t a n c e .  . . s h a l l  c a r r y  o u t  a n ,  
o n g o i n g  c o m p r e h e n s i v e  p l a n n i n g  p r o c e s s  wh ich  s h a l l  make p r o v i s i o n  f o r  c i t i z e n  
p a r t i c i p a t i o n  . . .  where  m a j o r  p l a n s ,  p o l i c i e s ,  p r i o r i t i e s  and o b j e c t i v e s  are b e i n g  
d e t e r m i n e d . "  

PL 92-500, F e d e r a l  Water P o l l u t i o n  C o n t r o l  A c t  Amendments, S e c t i o n  101 ( e )  
s t a t e s :  " P u b l i c  p a r t i c i p a t i o n  i n  t h e  d e v e l o p m e n t .  r e v i s i o n  and e n f o r c e m e n t  of 
a n y  r e g u l a t i o n s ,  s t a n d a r d ,  e f f i c i e n t  l i m i t a t i o n s ,  p l a n  o r  program e s t a b l i s h e d  
by t h e  A d m i n i s t r a t o r  (of  EPA) o r  a n y  s t a t e  u n d e r  t h i s  A c t  s h a l l  be p r o v i d e d  
f o r ,  e n c o u r a g e d  and a s s i s t e d  by t h e  A d m i n i s t r a t o r  and t h e  S t a t e s . "  
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I n  Canada t h e r e  i s  also l e g i s l a t i o n  a v a i l a b l e  wliich e n s u r e s  p u b l i c  i n p u t .  
The f o l l o w i n g  a r e  some e x a m p l e s  of t h i s  l e g i s l a t i o n .  

O n t a r i o  P l a n n i n g  and  Development i \ c t / 7 4  S e c t i o n  3 " t h e  M i n i s t e r  s h a l l  e s t a b l i s h  
two o r  more a d v i s o r y  c o m m i t t e e s . .  . one  ot wliic- l i  w i l l  be b r o a d l y  r e p r e s e n t a t i v e  
of t h e  p e o p l e  of  t h e  deve lopmen t  p l a n n i n g  a rea  t o  a d v i s e  and making r ecommenda t ions  
t o  t h e  M i n i s t e r " .  

On t ar  i o  Env i r onme n t 1 A s  s e s s m e  11 t Ac t / 7 6 
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( 2 )  Any p e r s o n  may i n s p e c t  a n  e n v i r o n m e n t a l  a s s e s s m e n t  of .in unde r -  
t a k i n g  and t h e  r e v i e w  Lherc,of i n  a c c o r d a n c e  w i t h  t h e  terms of 
t h e  n o t i c e  r e f e r r e d  t o  jn suhscxc.tion 1 a n d  limy, w i t h i n  t h i r t y  
d a y s  of t h e  g i v i n g  ot t h e  n o t i r c .  o r  w i t l i i n  such l o n g e r  p e r i o d  as  
may b e  s t a t e d  i n  t h e  n o t i c e ,  

( a )  make w r i t t e n  s u b m i s s i o n s  to t h e  Minister w i t h  r e s p e c t  t o  
t h e  u n d e r t a k i n g ,  t h e  e n v i r o n m e n t a l  3 s s e s s m e n t  rind t h e  r e v i e w  
t h e r e o f ;  and 

( b )  by  w r i t t e n  n o t i c e  t o  t h e  M i n i s t p r ,  r e q u i r e  'I h e a r i n g  b y  t h e  
Board w i t h  r e s p c c t  t o  t h e  unc le r t c lk ing ,  t he  e n v i r o n m e n t a l  
a s s e s s m e n t  . i d  t h e  r e v i e w  t h c , r e o f .  
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(2) I n  d e t e r m i n i n g  w h e t h e r  t o  g i v e  a p p r o v a l ,  g i v e n  a p p r o v a l  s u b j e c t  
t o  terms and c o n d i t i o n s  o r  r e f u s e  t o  g i v e  a p p r o v a l  t o  p r o c e e d  
w i t h  a n  u n d e r t a k i n g  i n  a c c o r d a n c e  w i t h  s u b s e c t i o n  1, t h e  M i n i s t e r  
s h a l l  c o n s i d e r ,  

( a )  t h e  p u r p o s e  of tliis a c t ;  

( b )  t h e  cnv i ronmen t ' i l  < i s ses smen t  of t h e  u n d e r t a k i n g  as  a c c e p t e d  
by the  M i n i s t e r ;  

( c )  t h e  s u b m i s s i o n s ,  i f  a n y ,  made t o  t h e  M i n i s t e r  w i t h  r e s p e c t  t o  
t h e  e n v i r o n m e n t a l  a s s e s s m e n t .  

O b v i o u s l y ,  t h e  i n v o l v e m e n t  of the  p u b l i c  a t  t h e  s t a g e  when p o s s i b l e  r e m e d i a l  
measures a re  b e i n g  i d e n t i f i e d  w i t h i n  t h e  R e f e r e n c e  Croup w i l l  e n s u r e  t h a t  
t h e i r  c o n c e r n s  w i l l  b e  b e t t e r  known bc>fo re  t h e  i m p l e m e n t a t i o n  s t a g e  when t h e i r  
p a r t i c i p a t i o n  may b e  a f ior t le t l  by l e g i s l a t i o n .  

Altl iough tlie o r i g i n a l  l'I,UAK(c 5 t u d y  p l a n  d i d  n o t  c , n v i s i o n  <is muc.11 d e p t h  
i n  t h i s  p r o g r m i ,  t l iere h,is b e e n  a growing  Jw<ireiicss b y  m<iny p r o f e \ \ i o n a l s  b o t h  



N o t  0 1 1 1 ~  c l e ) c < i  t l i i i  c , i i l > - c i c t  i v  i t y  p r o v i d e  somt’ assiirrincC’ t h a t  J minimal  
~ i i d  iioii-ifi5riipt ivib d e l . i y  wi 1 1  tic, cxxpcr ien ted  i n  t h e  , i d o p t i o n  and i m p l e m e n t a t i o n  
o t  the' t i n a l  reioniIucnd,itiuiis hy t h e  r e s p e c t i v e  g o v e r n m e n t s  h u t  i t  a l s o  
o r i su rc~5  t 1 i . i ~  d u r i n g  t t i c  p u b l c  h i . , i r i ngs  w h i c h  thc, I J C  plans t o  tiold a f t e r  
i I rc>c c ivc,s P l , l ~ ~ l l < ~ ~ ’ s  I in<iL r e p o r t ,  a more p o s i t  ive i n p u t  may be e x p e c t e d  
1 r o i i i  t lit, p t i b  1 i C,  t l i , i n  w, i s  e v i d r ~ r i  I .it t Iic’ hcbarings h e  l d  a t  t h e  commencement 

0 1  \ ) i , U , l i < ( ; .  I ’urt l ic>r,  i L prnvidt .5  , i n  o p p o r t u n i t y  t o r  t h e  I J C  t o  expand i t s  
i i i I  o t - i i i . i t  1 0 1 1  ~irogt-.iiiirn~~ , i r i t l  t ~ n l i , i n c ~ c ~  i t\ c r e d i b i l i t y  w i t h  t h e  p u b l i c  a n d  t h e  

m i ~ l  i ‘i . 
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O u e c t i v e s  _I___ 

( 1 )  To s e l e c t  from t h e  wide r a n g e  of r e m e d i a l  m e a s u r e s  documented i n  
s u b - a c t i v i t y  2 . 1  t h o s e  o p t i o n s  f o r  r e m e d i a l  a c t i o n  most p r a c t i c a l  
f rom a s o c i a l  p e r s p e c t i v e  f o r  t h e  s o l u t i o n  of t h e  p rob lem areas 
i d e n t i f i e d  by t h e  R e f e r e n c e  Group.  

( a )  To i n f o r m  t h e  p u b l i c  o f  t h e  n a t u r e  of t h e  PLUARG s t u d y  w i t h  
s u f f i c i e n t  i n f o r m a t i o n  t o  e n a b l e  them t o  make a p o s i t i v e  
c o n t r i b u t i o n  t o  t h e  d e s i g n  of a r e m e d i a l  measu re  p rogram.  

(b) To p r o v i d e  i n t e r e s t e d  m e m b e r s  of t h e  p u b l i c  w i t h  s t r u c t u r e d  
o p p o r t u n i t i e s  t o  i n f l u e n c e  and  s h a p e  t h e  f o r m u l a t i o n  of  t h e  
f i n a l  r ecommenda t ions .  

( 2 )  To p r o v i d e  t h e  members of t h e  R e f e r e n c e  Croup w i t h  i n f o r m a t i o n  
on t h e  p u b l i c ' s  p r e f e r e n c e s  and  s u g g e s t i o n s  f o r  r e m e d i a l  a c t i o n .  

To a c h i e v e  t h e s e  o b j e c t i v e s  s u b - a c t i v i t y  2 . 2  has been  s u b d i v i d e d  i n t o  
t h r e e  program areas .  

2 . 2 . 1  P u b l i c  I n f o r m a t i o n  P r x r a m  
___-I__ ____-___l_l_ __ 

The f i r s t  p r e r e q u i s i t e  f o r  a s u c c e s s f u l  p u b l i c  c o n s u l t a t i o n  program 
i s  a n  e f f e c t i v e  i n f o r m a t i o n  p rogram.  Without  a f i r m  commitment by t h e  members 
of t h e  R e f e r e n c e  Group t o  c o n t r i b u t e  t o  t h e  deve lopmen t  o f  s u c h  a p r o g r a m ,  
t h e  s u c c e s s  o f  t h e  l a t e r  s t a g e s  of t h i s  s u b - a c t i v i t y  and t h e  I J C ' S  f i n a l  
h e a r i n g  p r o c e s s  w i l l  b e  j e o p a r d i z e d .  

T h i s  program m u s t  n e c e s s a r i l y  b e  l o n g  t e r m  i n  n a t u r e  i f  a publ ic .  a w a r e n e s s  
and c o n c e r n  i s  t o  h e  a c h i e v e d  w i t h o u t  r e s o r t i n g  t o  s e n s a t i o n a l i s m  i n  t h e  
med ia .  Through a d o p t i o n  of  t h e  l o n g  term a p p r o a c h ,  t h e  p u b l i c  c a n  be made 
aware of s u s p e c t e d  p rob lem areas  and t h e  r e s e a r c h  b e i n g  u n d e r t a k e n  i n  PLUAKG 
t o  f u r t h e r  d e f i n e  t h e s e  a r e a h .  A s  i n f o r m a t i o n  w i t h i n  t h e  R e f e r e n c e  Group 
becomes more d e f i n i t i v e ,  the p u b l i c  i n f o r m a t i o n  program and t h e  a u d i e n c e  
f o r  t h a t  p rog ram w i l l  a l s o  become more s p e c i f i c  and as t h e  volume o f  i n f o r -  
m a t i o n  i n c r e a s e s ,  d p u b l i c  i n f o r m a t i o n  o f f i c e r  w i l l  h e  r e q u i r e d  i n  e a c h  
c o u n t r y  t o  c o n d u c t  t h e  i n f o r m a t i o n  program and  t h e  c o n s u l t a t i o n  p a n e l s  i n  
c o o r d i n a t i o n  w i t h  e x i s t i n g  i n f o r m a t i o n  and p a r t i c i p a t i o n  p rograms .  I n  t h e  
U . S .  t h e s e  would i n c l u d e ,  t h e  p u b l i c  p a r t i c i p a t i o n  p rograms  d e v e l o p e d  u n d e r  
PL  92-500, S e c t i o n  208 and t h o s e  p rograms  d e v e l o p e d  w i t h i n  t h e  C o a s t a l  Zone 
Management p rogram.  U n t i l  t h e s e  p e r s o n n e l  a r e  r e q u i r e d ,  t h e  I J C  r e g i o n a l  
o f  € i c e  would b e  r e q u e s t e d  to c o n t i n u e  t o  s e r v e  PLUAKG i n f o r m a t i o n  n e e d s .  

Sub -0 b j e c t i v  5s 

(1) To d e v e l o p  a g e n e r a l  pub 
a s s o c i a t e d  w i t h  l a n d  u s e  
Government .  

i c  a w a r e n e s s  o f  t h e  PO 

a c t i v i t i e s  and t h e  IJC 
].ut i o n  p rob lems  
s c h a r g e  f rom 
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of  t h e  R e f e r e n c e  Group t o  c o n t r i b u t e  t o  t h e  deve lopment  of such  a program,  
ttie succcss  of t h e  l a t e r  s t a g e s  o f  t h i s  s u b - a c t i v i t y  and t h e  I J C ' S  f i n a l  
h e a r i n g  p r o c e s s  w i l l  he  j e o p a r d i z e d .  

I l i i s  p rogram must  n e c e s s a r i l y  h e  l o n g  term i n  n a t u r e  i f  a p u b l i c  a w a r e n e s s  
,ind ronc 'e rn  is  t o  be  a c h i e v e d  w i t h o u t  r e s o r t i n g  t o  s e n s a t i o n a l i s m  i n  t h e  
riicstl i < I .  Through a d o p t i o n  of t h e  l o n g  term a p p r o a c h ,  t h e  p u b l i  c can  be made 
, i w , i r t >  0 1  s r iqpec ted  problem areas  and  t h e  r e s e a r c h  b e i n g  u n d e r t a k e n  i n  PI,UAR(: 
L o  I urt1ic.r d e f i n e  t h e s e  a reas .  A s  i n f o r m a t i o n  w i t h i n  t h e  R e f e r e n c e  Croup 
I ) c ~ c ' o n i c ~ s  more d e f i n i t i v e ,  ttie p u b l i c  i n l o r m n t i o n  program and t h e  a u d i e n c e  
t o r  t l i , i t  progr;tm w i l l  a l s o  become more s p e c i f i c  and as  t h e  volume of i n f o r -  
i n . i L  i o n  i n c ' r t ~ a s c s ,  p u b l i c  i n f o r m a t i o n  o f f i c e r  w i l l  he  r e q u i r e d  i n  e a c h  
( o u i i t r y  t o  c o n d u c t  t h e  i n f o r m a t i o n  program atid t h e  c o n s u l t a t i o n  p , ine ls  i n  
r o o r d i i ~ i t i o n  w i t h  e x i s t i n g  i n f o r m a t  i o n  and p a r t i c i p a t i o n  p rograms .  I n  t h e  
IJ.S.  Lliese would i n c l u d e ,  t h e  p u b l i c  p a r t  i c i p n t i o n  programs d e v e l o p e d  unde r  
1 ' 1 ,  Y 2 - 5 0 0 ,  ! < e c t i o n  208 and  t h o s e  programs deve loped  w i t h i n  t h e  C o a s t a l  Zone 
F l , i i i , i ~ : e i w n t  progr,im. U n t i l  t h e s e  p e r s o n n c . 1  a r e  r e q u i r e d ,  t h e  I J C  r e g i o n a l  
o l  I i ( ' c s  woiild be  r e q u e s t e d  t o  c o n t i n u e  t o  s e r v e  PLUARC i n f o r m a t i o n  n e e d s .  

Sr ib-objec t  i ves  

( 1 )  ' T o  d e v e l o p  a g e n e r a l  p u b l i c  a w a r e n e s s  o l  t h e  p o l l u t i o i i  p roblems 
a s s o c i a t e d  w i t h  l a n d  use a c t i v i t i e s  and t h e  I J C ' s  chargt. from 
Governmcnt .  

(2) 'I'o r e p o r t  t o  t h e  p u b l i c  on t h e  s p e c i f i c  p rob lems  and impac t s  of 
p o l l u t i o n  as i d e n t i f i e d  b y  t h e  K e f e r e n c e  Group a s  r e s u l t i n g  from 
l < i n d  use  a c t  i v i  t i t s .  

( 3 )  To d i r e c t  th is  i n f o r m a t i o n  toward  t h o s e  p u b l i c s  most l i k e l y  t o  be 
d i r e c t l y  a f f e c t e d  bv  PLUARG's f i n a l  recommendat ions .  

' Y e  rm s o f R e f e r enc  e 

I d e n t i f y  t h o s e  i n t e r e s t  g r o u p s  and govPrnmenta1  agenc  i e s  o p e r a t i n g  
p u b l i c  p a r t i c i p a t i o n  programs i n  t h e  h a s i n  who may have  an i n t e r e s t  
i n  PISIAKG r e l a t e d  a c t i v i t i e s .  

Determine t h e  e x t e n t  t o  which  e x i s t i n g  a g e n c i e s ,  o r g a n i z a t i o n ,  
e tc ' .  , d i s t r i b u t e  i n f o r m a t i o n  on PLUARC: re la ted  i s s u e s .  U t i l i z e  
wlierever  p o s s i b l e  t h e s e  g r o u p s  f o r  d i s s e m i n a t i o n  of  i n f o r m a t i o n .  
( R c f e r e n c e  (:roup members w i l l  b e  a sked  t o  c o o p e r a t e  i n  p r o v i d i n g  
a c c e s s  t o  t h e i r  own a g e n c i e s  i n f o r m a t i o n  o u t l c t  s . )  

Prep,irc <I s e r i e s  o f  a r t i c l e s  d e a l i n g  w i t h  l a n d  use-pol  l u t a n t  
r e l a t i o n s h i p s  f o r  g e n e r a l  d i s t r i h u t  i o n  t h r o u g h  e x i s t i r i g  media 
s o u r c e s .  



( 2 )  To r e p o r t  t o  t h e  p u b l i c  on tlie s p e c i f i c  p rob lems  and i m p a c t s  o f  
p o l l u t i o n  3s i d e n t i f i e d  b y  tlic R e f e r e n c e  ( : roup as r e s u l t i n g  from 
Land use ac t i v i  t i cs .  

( I )  1 ' 0  d i r e c t  Lhis i n f o r m a t i o n  tow,ird those  p u b l i c s  most  l i k e l y  t o  bc 
d i i  e c t l y  a1 f c c t e d  by 1'LUAlU:'s f i n a l  recommendat ions .  

r d e r l t j  I y I l iose i n t e r e s t  g r o u p s  .ind gove rnmen ta l  a g c n c i e s  oper'it i i i g  
pub l  i c  p a r t i c i p a t i o n  p r o g r m s  i n  the b , i s i n  who may have ,111 i n l e r e s t  
i n  l'LLJAI:(: related a c t i v i t i e s .  

Determi ne the  e x t e n t  t o  which  e x i s l i n g  a g e n c i e s ,  o r g m i L c i t i o i i ,  
v t c . ,  d i s t r i b u t e  i n f o r m a t i o n  on PLUATIC r e l a t e d  i s s u e s .  U t i l i z c  
whereve r  p o s s i b l e  t h e s e  g r o u p s  f o r  d i s s e m i n a t i o n  of inLorni<it i o n .  
(RcTercnce  Group members w i l l  b e  a sked  t o  c o o p e r a t e  i n  p r o v i d i n g  
< i c c e % s  L O  Lhe i r  own a g e n c i e s  i n f o r m a t i o n  o u t l e t s . )  

I'rcp'irc J se r i e s  of  a r t i c l e s  de , i l ing  w i t h  l a n d  use -po l luL , in t  
rc ' l a t  i o n s h i p s  l o r  g e n e r a l  d i s t r i b u t i o n  t h r o u g h  e x i s t i n g  iiiei i , i  

~ o i ~ r c c s ,  

A s  p r o l ~ l c m  .irc 'as .ire more c l e a r l y  d e f i n e d  p r e p a r e  n series ol 
~ ~ i c t  sliccts T o i -  d i s t r i b u t i o n  t o  s e l e c t e d  a u d i e n c e s .  

Prepare s o c i a l  p r o f i l e  of t h  1,akcs B a s i n  p o p u l a t i o n  i n  
o r d e r  t o  i d e n t i f y  t h e  l o c a t i o n s  ,ind c l i a r a c t e r i s L i c s  of t h e  v a r i o u s  
publ  i cs  l i k e l y  t o  be mosL , ~ F f e c t e d  by P L U A I K ' s  recommcnd, i t jons.  

3~ I t  i s  p roposed  t h a t  tliese i n f o r m a t i o n  r e l e a s e s  be  s c r e e n e d  by tlie 
c o n t r i b u t i n g  tiel e r e n c e  Croup  member (s)  and by  the PLUARC, e d i t o r i a l  coiumi t t e c  
be fo re  t h e y  r c c e i v e  w i d e s p r e a d  d i s t r i b u t i o n .  F u r t h e r ,  it i s  p r o p o s e d  t h a t  
tliese p o r t i o n s  of the  a <  t i v i t y  b e  supported f i n a n c i a l l y  i n  p a r t  b y   he 
I J C  i n  . i ccordancc  w i t h  t h e  1JC's p u b l i c a t i o n s  p o l i c y .  

'I'o ensure  t h a t  t h e  i n f o r m a t i o n  program is n o t  r e s t r i c t e d  t o  one way 
communica t ion ,  d e v e l o p  .I r e s p o n s e  t o  p u b l i c  (concerns  e x p r e s s e d  i n  t h e  n i c d i < i ,  
i . e . ,  1 ~ 1 t t e r s  L O  tlie e d i t o r ,  publ ic .  s p e a k i n g  engagemen t s .  T h i s  c o u l d  l i c ,  
c a r r i e d  o u t  most  el l i c i e n t l y  by e n l i s t i n g  t h e  a s s i s t a n c e  of the v , i r ious  nc'ws 
c l i p p i n g  s e r v i c e s  o p e r a t i n g  w i t h i n  the bas in .  
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Funding  -- R e q u i r e m e n t s  ~ 

Canada U.S .  

76 /77  FY77 

M.Y. 1 1 2  1 1 2  

Manpower 

Canada U . S .  

7 7 / 7 8  FY78 

112 112 

Canada U . S .  

78 /79  FY79 

1 1 

$ 15 , 000 30 , 000 1 5  , 000 18 , 000 30 , 000 15 , 000 

1 0  , 000 1 2  , 000 10 , 000 5,000 

TOTAL $ 15 , 000 30,000 25,000 30,000 40 , 000 20 , 000 

- - C a p i t a l  $ 

S i n c e  t h e  b e n e f i t s  f rom t h i s  program w i l l  a c c r u e  d i r e c t l y  t o  h o t ?  t h e  
R e f e r e n c e  Group and t h e  I J C ,  i t  i s  recommended t h a t  t h i s  p r o p o s a l  b u t  s u b m i t t e d  
t o  t h e  T J C  f o r  a d d i t i o n a l  f u n d i n g  a s s i s t a n c e  i n  FY 77 /78  and 7 8 / 7 9 ,  f o r  
a p p r o x i m a t e l y  30 p e r c e n t  of  t h e  p r o j e c t e d  c o s t s .  

2 . 2 . 2  Su rvey  -- -__._ 

P r i o r  t o  e n c o u r a g i n g  t h e  p u b l i c  t o  c o n t r i b u t e  t o w a r d s  t h e  d e s i g n  of t h e  
f i n a l  r e m e d i a l  measure  r ecommenda t ions ,  t h e r e  must  be  some a s s u r a n c e  t h a t  t h e  
p u b l i c  h a s  d e v e l o p e d  an  a w a r e n e s s  a b o u t  l a n d  u s e - p o l l u t a n t  r e l a t i o n s h i p s .  Thus ,  
t h e  f i r s t  o b j e c t i v e  of t h i s  s u r v e y  w i l l  b e  t o  d e t e r m i n e  t h e  l e v e l  of t h i s  
a w a r e n e s s .  

The second  o b j e c t i v e  of t h i s  s u r v e y  i s  t o  d e v e l o p  a means f o r  e n s u r i n g  
t h a t  t h e  a t t i t u d e s  and p e r c e p t i o n s  of t h o s e  p e r s o n s  who may be  u n w i l l i n g  o r  
u n a b l e  t o  p a r t i c i p a t e  i n  a more a c t i v e  c a p a c i t y  a r e  c o n s i d e r e d  i n  t h e  f i n a l  
d e s i g n  of a r e m e d i a l  measu re  program.  P u b l i c  p a r t i c i p a t i o n  i s  o f t e n  l i m i t e d  
t o  the more v o c a l  and a c t i v e  i n t e r e s t  g r o u p s  and w h i l e  i t  is  i m p o r t a n t  t o  
heed  t h e  c o n c e r n s  e x p r e s s e d  by t h e  r e p r e s e n t a t i v e s  of t h e s e  g r o u p s ,  t h e  p o s i t i o n s  
which  t h e y  a d o p t  a r e  n o t  a l w a y s  r e p r e s e n t a t i v e  of t h e  v a s t  m a j o r i t y  of c i t i z e n s .  
T h i s  i s  e s p e c i a l l y  i m p o r t a n t  when d e a l i n g  w i t h  t h o s e  g r o u p s  where  v o l u n t a r y  
i m p l e m e n t a t i o n  of  r e m e d i a l  m e a s u r e s  w i l l  b e  t h e  o n l y  p r a c t i c a b l e  s o l u t i o n .  

T h e  a g r i c u l t u r a l  s e c t o r  h a s  been  i d e n t i f i e d  as one  l a n d  u s e  area where  
t h e  a d o p t i o n  of r e m e d i a l  measu re  recommendat ions  may c o n t i n u e  t o  r e l y  on t h e  
v o l u n t a r y  c o o p e r a t i o n  o f  t h e  i n d i v i d u a l s  i n v o l v e d .  A s  o t h e r  g r o u p s  are i d e n t i f i e d  
t h e  s t u d y  r e q u i r e m e n t s  w i l l  b e  a l t e r e d  t o  accommodate them. 

[n  b o t h  c o u n t r i e s  h i s t o r i c a l  d a t a  a r e  a v a i l a b l e  on t h e  a d o p t i o n  by a l a r g e  
number oE f a r m s  of  e n v i r o n m e n t a l l y  o r i e n t e d  r e m e d i a l  m e a s u r e s .  Through a s u r v e y  
of  t h e  f a r m e r s  who have  p r e v i o u s l y  been  i n v o l v e d  w i t h  programs of t h i s  n a t u r e ,  
some new i n s i g h t s  w i l l  be  g a i n e d  on t h e  f o l l o w i n g  q u e s t i o n s :  
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( 1 )  How d i d  t h e  f a r m e r  become aware o f  t h e  problem and why w a s  t h i s  
a w a r e n e s s  t r a n s l a t e d  i n t o  a c t i o n ?  

( 2 )  Why d i d  t h e  f a r m e r  i n i t i a l l y  a d o p t  t h e  p roposed  r e m e d i a l  m e a s u r e s ?  

(3) Why were t h e s e  r e m e d i a l  m e a s u r e s  m a i n t a i n e d  o r  r e j e c t e d  o v e r  t h e  
l o n g  t e r m ?  

The m a g n i t u d e  and  c o m p l e x i t y  o f  t h e  B a s i n ' s  p o p u l a t i o n  w i l l  r e q u i r e  t h a t  
f u r t h e r  d e f i n i t i o n  of t h e  p o p u l a t i o n s  most  d i r e c t l y  i n v o l v e d  i n  t h e  f i n a l  
r e m e d i a l  a c t i o n  b e  made b e f o r e  t h e  s u r v e y  i s  u n d e r t a k e n .  A s t r a t i f i e d  random 
s a m p l i n g  t e c h n i q u e  w i l l  b e  used  w i t h  c l u s t e r i n g  t o  r e d u c e  t r a v e l  t i m e  be tween  
i n t e r v i e w s .  The a c t u a l  s a m p l e  s i z e  w i l l  n o t  be  d e t e r m i n e d  u n t i l  t h e  number of 
key  v a r i a b l e s  are e s t a b l i s h e d .  With a s u r v e y  of t h i s  n a t u r e  d a t a  c o l l e c t i o n  
w i l l  b e  by p e r s o n a l  i n t e r v i e w .  

S u b - o b j e c t i v e s :  

(1) To assess t h e  l eve l  o f  p u b l i c  a w a r e n e s s  o f  l a n d  u s e - w a t e r  q u a l - i t y  
r e l a t i o n s h i p s .  

( 2 )  To d e t e r m i n e  a t t i t u d e s  t o w a r d s  e n v i r o n m e n t a l  c o n c e r n s  and w i l l i n g n e s s  
t o  p a r t i c i p a t e  i n  a b a t e m e n t  p rograms .  

( 3 )  To i d e n t i f y  wh ich  f a c t o r s  have  b e e n  t h e  most  i m p o r t a n t  i n  b r i n g i n g  
a b o u t  t h e  a d o p t i o n  of e n v i r o n m e n t a l l y  o r i e n t e d  i n n o v a t i o n s .  

T e r m s  o f  R e f e r e n c e  

S e l e c t  a r e p r e s e n t a t i v e  sample  f rom t h o s e  p u b l i c s  whose d i r e c t  
s u p p o r t  i n  i m p l e m e n t i n g  a v o l u n t a r y  r e m e d i a l  measu re  program w i l l  
b e  r e q u i r e d .  

D e t e r m i n e  i n  t h e  sampled  p o p u l a t i o n  t h e  l e v e l  of a w a r e n e s s  c o n c e r n i n g  
p o l l u t i o n  p rob lems  r e l a t e d  t o  l a n d  u s e  a c t i v i t i e s .  I d e n t i f y  t h o s e  
t o p i c s  r e q u i r i n g  f u r t h e r  e m p h a s i s  and t h o s e  g e o g r a p h i c  areas r e q u i r i n g  
a d d i t i o n a l  i n f o r m a t i o n  c o v e r a g e .  

I n  t h e  a g r i c u l t u r a l  s e c t o r ,  d e v e l o p  a two l e v e l  s u r v e y  based  on two 
s a m p l e s ,  o n e  compr i sed  o f  i n d i v i d u a l s  who have  p r e v i o u s l y  a d o p t e d  
p r o c e d u r e s  o r  t e c h n i q u e s  f o r  r e d u c i n g  t h e  e n v i r o n m e n t a l  i m p a c t s  of 
t h e i r  o p e r a t i o n s  and a n o t h e r  w i t h  no b i a s  t o w a r d s  t h e  e n v i r o n m e n t a l  
a w a r e n e s s  o f  t h e  i n d i v i d u a l s  i n v o l v e d .  An a t t e m p t  s h o u l d  b e  made t o  
a v o i d  r e q u i r i n g  a d d i t i o n a l  t i m e  and i n p u t  on t h e  p a r t  of f a r m e r s  i n  
t h e  a g r i c u l t u r a l  sub -wa te r sheds .  
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( 4 )  Determine t h e  l eve l  and ra te  of  i m p l e m e n t a t i o n  of p r e v i o u s l y  
i n t r o d u c e d  e n v i r o n m e n t a l  p rograms w i t h i n  t h e  sample  p o p u l a t i o n .  
D u r i n g  t h i s  a n a l y s i s  i d e n t i f y  t h o s e  f a c t o r s  h a v i n g  a n  i n f l u e n c e  
d u r i n g  a l l  t h r e e  p h a s e s  of  t h e  a d o p t i o n  p r o c e s s  - i n v e n t i o n ,  
d i f f u s i o n  and  c o n s e q u e n c e s .  

(5) Assess t h e  a t t i t u d e s  o f  i n d i v i d u a l s  t o w a r d s  t h e  a d o p t i o n  of 
e n v i r o n m e n t a l  p r a c t i c e s  and t h e i r  p e r c e p t i o n  of t h e  problem.  

Fund in& ____ Kequ i remen t s  

The f u n d i n g  r e q u i r e m e n t s  o u t l i n e d  be low i n c l u d e  t h e  cos t . ;  i n c u r r e d  f o r  
t he  Col lowing:  s ample  s e l e c t i o n ,  q u e s t i o n n a i r e  d e s i g n ,  p r e t e s t  of q u e s t i o n n a i r e ,  
i n t c r v i e w s  and  a n a l y s i s  o f  r e s u l t s .  F i n a l  c o s t s  may f l u c t u a t e  d e p e n d i n g  on 
t h e  s c o p e  of  t h e  p rob lem areas i d e n t i € i e d  u n d e r  Task  C & D .  

P e r s o n a l  I n t e r v i e w  Sample S i z e  - Can1U.S. - 1000 

Canada U.S .  Canada U.S. 

76/77 FY77 7 7 / 7 8  m a  
M.Y. 1 1 2  - 112 - 

Manpower 

$ 12 ,000  - 12,000 - 
C o n t r a c t  $ 30 , 000 45,000 15,000 - 

- TOTAL $ 4 2  , 000 45 , 000 27,000 

S i n c e  b e n e f i t s  w i l l  a c c r u e  t o  PLUARG d i r e c t l y  and t h e  T J C  b o t h  d i r e c t l y  
and i n d i r e c t l y ,  i t  is p r o p o s e d  t h a t  t h e  Commission b e  r e q u e s t e d  t o  fund  25% 
of t h i s  a c t i v i t y .  

2 . 2 . 3  P u b l i c  C o n s u l t a t i o n  P a n e l s  
~l___l___ 

'The c o n c e p t  of p u b l i c  c o n s u l t a t i o n  p a n e l s  h a s  been  i n c l u d e d  as  a n  i n t e g r a l  
p a r t  of t h e  p u b l i c  c o n s u l t a t i o n  program t o  min imize  any  n e g a t i v e  r e a c t i o n  wh ich  
corlld d e v e l o p  t o w a r d s  PLUARG'S f i n a l  recommendat ions  when t h e y  a r e  made p u b l i c .  
Ily i n c l u d i n g  t h i s  p o s i t i v e  means f o r  t h e  c o n c e r n e d  p u b l i c  t o  e x p r e s s  c o n c e r n s  
at t h e  f o r m u l a t i o n  s t a g e ,  c o s t l y  d e l a y s  due  t o  c o u r t  a c t i o n  and d e m o n s t r a t i o n s ,  
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e t c .  may be  min imized .  The p r i m a r y  p u r p o s e  of t h e s e  p a n e l s  i s  t o  b r i n g  t o g e t h e r  
t e c h n i c a l  and s o c i a l  a d v i c e  from t h o s e  o r g a n i z a t i o n s ,  e t c .  r e p r e s e n t i n g  t h e  
i n t e r e s t s  of t h o s e  g r o u p s  wh ich  s t a n d  t o  b e  d i r e c t l y  e f f e c t e d  by  t h e  p l a n n e d  
r e m e d i a l  a c t i o n .  

I n  t h e  p r e v i o u s  two program areas ,  2 . 2 . 1  and 2 . 2 . 2 ,  o r g a n i z e d  u n d e r  t h e  
p u b l i c  c o n s u l t a t i o n  p rogram,  most  of  t h e  emphas i s  has been  on one way 
communica t ion  be tween  PLUARC: and t h e  p u b l i c .  The i n c l u s i o n  of t h e  con- 
s u l L a t i o n  p a n e l s  i n s u r e s  t h a t  a two way d i a l o g u e  w i t h  t h e  p u b l i c  w i l l  
d e v e l o p .  T h i s  i s  e s s e n t i a l  i f  t h e  R e f e r e n c e  Group members are t o  d e v e l o p  
any  a p p r e c i a t i o n  of t h e  c o n c e r n s  o f  t h e  p e o p l e  l i v i n g  i n  t h e  B a s i n .  The 
l a r g e  p h y s i c a l  s i z e  of  t h e  B a s i n  and  t h e  complex s o c i a l ,  economic and 
p h y s i c a l  i n t e r a c t i o n s  o p e r a t i n g  t h e r e  w i l l  l i m i t  t h e  r e p r e s e n t a t i v e n e s s  of  
t h e  p a r t i c i p a n t s  c o n t r i b u t i n g  t o  t h e  p a n e l ;  however ,  by i n c l u d i n g  as many 
i n t e r e s t s  as p o s s i b l e ,  a g e n e r a l  a w a r e n e s s  of t h e  more i m p o r t a n t  c o n c e r n s  w i l l  
d e v e l o p .  

I t  i s  p r o p o s e d  t h a t  i n  t h e  U.S . ,  p a n e l s  w i l l  be  o r g a n i z e d  w i t h i n  s t a t e  
b o u n d a r i e s  s i n c e  t h i s  i s  t h e  b a s i s  f o r  program i m p l e m e n t a t i o n ,  w h i l e  i n  Canada ,  
where t h e r e  i s  o n l y  o n e  p r o v i n c e ,  t h e  p a n e l s  w i l l  be  e s t a b l i s h e d  on a d r a i n a g e  
b a s i n  b a s i s .  
w i l l  be  r e s t r i c t e d  t o  a maximum of  twen ty  p e r s o n s  p e r  p a n e l .  S e v e r a l  p o s i t i o n s  
w i l l ,  however ,  b e  p r o v i d e d  on e a c h  p a n e l  t o  e n c o u r a g e  t h e  p a r t i c i p a t i o n  of  t h e  
g e n e r a l  non-o rgan ized  p u b l i c .  P a r t i c i p a n t s  on  t h e s e  p a n e l s  w i l l  c o n s i s t  of 
r e p r e s e n t a t i v e s  drawn f rom t h e  f o l l o w i n g  c a t e g o r i e s  - government ,  e n v i r o n m e n t a l  
g r o u p s ,  c i t i z e n  g r o u p s ,  a g r i c u l t u r a l  o r g a n i z a t i o n s ,  p r o f e s s i o n a l  a s s o c i a t i o n s  
and t h e  g e n e r a l  p u b l i c ,  t h u s  r e p r e s e n t i n g  a wide  s p e c t r u m  of  o p i n i o n s .  

I n  e a c h  c o u n t r y  e i g h t  p a n e l s  w i l l  b e  o r g a n i z e d  and membership 

Not o n l y  w i l l  e a c h  of  t h e  c o n s u l t a t i o n  p a n e l s  be r e q u i r e d  t o  d e v e l o p  a 
c o n s e n s u s  p o s i t i o n  on t h e i r  recommendat ions  f o r  r e m e d i a l  a c t i o n ,  b u t  upon 
c o m p l e t i o n  o f  t h i s  t a s k ,  r e p r e s e n t a t i v e s  f rom e a c h  p a n e l  w i l l  be  r e q u i r e d  t o  
meet and  d e v e l o p  a p o s i t i o n  r e p r e s e n t a t i v e  of t h e  c o n c l u s i o n s  r e a c h e d  by  t h e  
o t h e r  p a n e l s ,  T h i s  r e q u i r e m e n t  w i l l  have  s p e c i a l  s i g n i f i c a n c e  i n  Canada where  
t h e  i m p l e m e n t a t i o n  of r e m e d i a l  measu re  recommendat ions  w i l l  b e  u n d e r t a k e n  by 
one  a u t h o r i t y ,  i . e .  t h e  p r o v i n c i a l  government .  C o n v e r s e l y  i n  t h e  U . S . ,  
impLementa t ion  w i l l  b e  a t  t h e  s t a t e  l e v e l  and t h u s  t h e  need  f o r  a u n i f o r m  
s e t  of recommendat ions  a c r o s s  t h e  b a s i n  i s  n o t  as c r i t i c a l .  I n  e a c h  c o u n t r y  t h e  
r e s p e c t i v e  i n f o r m a t i o n  o f f i c e r  h i r e d  unde r  2 . 2 . 1  w i l l  be  r e q u i r e d  t o  a t t e n d  a11 
of  t h e  p u b l i c  c o n s u l t a t i o n  p a n e l  m e e t i n g s .  D i s c u s s i o n  w i l l  b e  s t r u c t u r e d  
a round  i d e n t i c a l  a g e n d a s  t o  min imize  t h e  d i v e r g e n c e  i n  p o s i t i o n  be tween panc>ls .  

A s  a n e c e s s a r y  p r e r e q u i s i t e  t o  t h e  i m p l e m e n t a t i o n  of t h i s  p o r t i o n  of t h e  
p u b l i c  c o n s u l t a t i o n  p rogram,  f a c t u a l  i n f o r m a t i o n  must be  made a v a i l a b l e  t o  
t h e  p a n e l s  o u t l i n i n g  t h e  p rob lem areas i d e n t i f i e d  i n  Tasks  C and D ,  t h e  
p o t e n t i a l  f o r  f u t u r e  p rob lems  o u t l i n e d  i n  Task  B and t h e  o p t i o n s  a v a i l a b l e  €or  
r e m e d i a l  a c t i o n  d e v e l o p e d  i n  Task  A .  

2 1  



Every e f f o r t  must  b e  made t o  d e v e l o p  a r a p p o r t  between t h e  R e f e r e n c e  Group 
and t h e s e  p a n e l s  f o r  w h i l e  some R e f e r e n c e  Group members may b e  s k e p t i c a l  a b o u t  
t h e  v a l u e  of  i n c l u d i n g  t h e  p u b l i c  i n  t h e i r  d e l i b e r a t i o n s ,  t h e  p u b l i c  may b e  
e q u a l l y  u n c e r t a i n  as  t o  t h e  i m p a c t  t h a t  t h e i r  i n p u t  may h a v e .  Wi thout  a f i r m  
commitment by t h e  R e f e r e n c e  Group t o  d i r e c t l y  and r e a l i s t i c a l l y  i n v o l v e  t h e  
p u b l i c  i n  t h i s  manner ,  t h i s  p o r t i o n  of t h e  p u b l i c  c o n s u l t a t i o n  program w i l l  be  
u n s u c c e s s f u l .  

S u b - o b j e c t i v e s  -- 

T o  e n c o u r a g e  t h e  p a r t i c i p a t i o n  of i n t e r e s t e d  and i n f l u e n t i a l  
p e r s o n s  r e p r e s e n t a t i v e  of a wide  r a n g e  of o p i n i o n s  and view- 
p o i n t s  i n  t h e  d e s i g n  of  PLUARG's  r e m e d i a l  measure  program. 

To p r o v i d e  t h e s e  p e r s o n s  w i t h  a c c e s s  t o  t h e  v a l i d a t e d  r e s e a r c h  
f i n d i n g s  d e v e l o p e d  w i t h i n  PLUARG. 

T o  p r o v i d e  t h r o u g h  t h e  p u b l i c  c o n s u l t a t i o n  p a n e l s  a s t r u c t u r e d  
o p p o r t u n i t y  f o r  c i t i z e n s  t o  make a p o s i t i v e  c o n t r i b u t i o n  t o  t h e  
d e s i g n  of  t h e  r e m e d i a l  m e a s u r e  recommendat ions .  

T e r m s  of  R e f e r e n c e  _ _ _ _ _ _ ~ _ _  
I d e n t i f y  t h e  a g e n c i e s ,  s p e c i a l  i n t e r e s t  g r o u p s ,  e t c . ,  t h a t  have 
e x p r e s s e d  some p a s t  i n t e r e s t  i n  t h e  r e l a t i o n s h i p  be tween l a n d  u s e  
and water q u a l i t y  and t h o s e  t h a t  would b e  w i l l i n g  t o  s e r v e  as  members 
of  t h e  p u b l i c  c o n s u l t a t i o n  p a n e l s .  

C l e a r l y  e s t a b l i s h  t h e  terms of r e f e r e n c e  f o r  t h e s e  p a n e l s  p r i o r  
t o  r e c r u i t i n g  p a r t i c i p a n t s .  

P r o v i d e  t h e  r e p r e s e n t a t i v e s  who h a v e  been  e l e c t e d  o r  nominated  f o r  
p o s i t i o n s  on t h e s e  p a n e l s  w i t h  a c c e s s  t o  t h e  f a c t u a l .  i n f o r m a t i o n  
d e v e l o p e d  w i t h i n  PLUARG. 

Employ t h e  s u r v e y  d a t a  o b t a i n e d  i n  2 . 2 . 2  as a means of  i n s u r i n g  
t h a t  t h e  p u b l i c ' s  f u l l  i n t e r e s t s  a re  c o n s i d e r e d  i n  t h e  f i n a l  c h o i c e  
of  t h e  r e m e d i a l  m e a s u r e  recommendat ions .  
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Fund ing  Requ i remeii t s 

Fund ing  r e q u i r e m e n t  c ~ i l c u l ~ i t  ions  i n c l u d c  s c i l s i i - y  ot t h c  I1.S. and  ( :anadinn  
p a n e l  s t a f f ,  t r a v e l  c o s t s  for p a r t  i ( . i p , i n t s  , t i i d  support c.o.;t s. 

L,tn,id,i 1J .S. ( T  < l  I1 < It1 < I  1 J . S .  

76/77 FY7 7 77/78 FY78 

M . Y .  

Manpower 

1 5,000 15,000 - ._ 

- 20, 000 20,000 - 

- ‘35 ,000 3 5 ,000 - 

; ‘<Appl ies  t o  s u p p o r t  c o s t s  f o r  p , i n e l s .  c ’ . > : .  t r a v e l  c o s t s  f o r  pa r t  i c i p n n t s ,  
m e e t i n g  rooms,  et c ’ .  

S i n c e  t h e  b e n e f i t s  O F  t h i s  program w i l  I he s h a r e d  by the  l . J C ,  i t  i s  
recommended t h a t  t h e  Commission r e c e i v e  th is  s u b m i t t a l  w i t h  a r e q u e s t  t o  
s h a r e  i n  f u n d i n g  a r e a  2 . 2 . 3  P u b l i c  C o n s u l t a t i o n .  

F i g u r e s  1 (page  5 )  a n d  2 p r o v i d e  a summary of t h e  ternpor,il and 
f i s c a l  i ramewqrks  i n  which Task  A ,  A c t i v i t y  2 w i l l  opc’rnte.  



F i g u r e  2 

FUNDING IIE(]lJTREMEN'TS - TASK A ACTIVITY 2 

7 7 / 7 8  
(April 1 1 7 7 -  
Mar. 31/78) 

7 8 / 7 9  
( A p r i l  1 1 7 8 -  
Mar. 3 1 / 7 9 )  

Sub-Ac t i v i  t y  7 6 / 7 7  
( A p r i l  1176- 
Mar. 3 1 / 7 7 )  

2 . 1 . 1  

2 . 1 . 2  

2 5 

1 2  20 

2 . 2 . 1  

2 . 2 . 2  

2 . 2 . 3  

1 5  

42 

25 40 

27 

35 

TOTAL 9 4  107 

40 

67 

40 

2 0 . 5  

19 .5  

180.5 

P R O P O S E D  I J C  FUNDING 

REV I S E D  ES TIMATES 94 

CKAND TOTAL ___ ___ 

U N I T E D  - STATES 
( $ 0 0 0 )  

76 77 7 8  
( J u l y  1175- ( J u l y  1 1 7 6 -  ( O c t .  1177- 
June 3 0 1 7 6 )  Sept . 30177)  Sept. 30178)  

79 
( O c t .  1178- 
S e p t .  3 0 1 7 9 )  

- 2 . 1 . 1  20 2 0 

2 . 1 . 2  - 20 1 2  

2 . 2 . 1  - 30 30 20 

2 . 2 . 2  - 4 5  - 

35 2 . 2 . 3  - - - 

20 TOTAL 20 11 5 77 

P R O P O S E D  I J C  FUNDTNG - 20 40.5  

R E V I S E D  ESTIMATES 2 0 95 3 6 . 5  

GRAND TOTAL -- 

20 

1 7 1 . 5  -- 
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76/77 1 MY $30 ~ 000 

7 7 / 7 8  1 M y ,  $30,000 

l n  I ' .Y.  7 7 / 7 8  the  t w o  p e r s o n s  w o r k i n g  i n  t h i s  p rog ram area w i l l  
n o w  o n l y  d e v o t e  50% of t h e i r  tinicd t o  t h e  P u b l i c  I n f o r m a t i o n  p rogram.  
' i 'hc. rcwa i i idc>i  w i t h  the P u b l i c  Consul t n t i o n  P a n e l s  2 . 2 . 3 .  

C a p i t a l  $20,000 

I ' t i  i.; c o s t  r c p r r s m t s  thc r e s o u r c e s  needed  t o  p r i n t  and d i s t r i b u t e  
an e s t i m a t e d  1 5 0 , 0 0 0  t a c t  sheets  t o  s e l e c t e d  a u d i e n c e s .  T h i s  method 
oT i n f o r n i a t i o n  d i s s e m i n a t i o n  w i l l  o n l y  be u s e d  when a s t r o n g  e m p h a s i s  
on  a p a r t i c u l a r  i n f o r m a t i o n  i t e m  i s  r e q u i r e d .  

c o s t  /Fnc  t Sl1c.e t $ 0 . 0 7  Fnc t S h e e t  
$0.06 D i s t r i b u t i o n  

78 /79  2 M Y ,  $60,000 

'l'lii s kiidp,c't f o r e c a s t  <issiinies w h i i s s i o n  of t h e  f i n a l  r e f e r e n c e  
g r o u p  rcpori. A p r i l  1 ,  1978. 'fliesc man y m r s  w i l l  be  d e v o t e d  t o  
p r o v i d i n g  t l i e  p u b l i c  w i t h  further i n f o r m a t i o n  on  t h e  PLUARG s t u d y  
r e s u l t s  a n d  recommendat ior ls .  Much of t h i s  e f f o r t  w i l l  be d i r e c t e d  
toward% c - n s u r i n g  thc S U C C ~ S S  o f  t h e  Commiss ion ' s  f i n a l  h e a r i n g  p r o c e s s .  

(bpi t a l  $20,000 - same as 7 7 / 7 8  

2.2.2 S u r v r y  - Perc;onal I n t e r v i e w .  O c t o b e r ,  1 9 7 6 .  

76 /77  0 . 5  M Y ,  $12 ,000  

- k v i  e w  t lie iriethodoJ o g y  and r e s u l t ;  o f  s i m i l a r  s u r v e y s  a l r e a d y  
coinpletrd a 



- C o m p 1  t’tc. p r e l i m i n a r y  q u e s t i o n n a i r e  d e s i g n .  

- S(3 lec t  ,ind s u p e r - v i s e  c o n t r a c t o r -  i n  b o t h  Cannda and t h e  U.S .  

1111 t ’ r v i t ’ w  (11 1,000 i n d i v i d i i a l s  - 500 i n  i%,ich c o u n t r y .  

( : o s t / i n t e r v i t w  @$90.00 p.irt t o  h e  pa id  t o  t / i i l  ( ~ o r i t r a r t o r s  
i n  7 6 / 7 7  $60 ,000  a n d  p a r t  i n  7 7 / 7 8  $30,000.  

C o n t r a c t o r s  r e s p o n s i b i l i t i e s  w i l l  i n c l u d e  the f o l l o w i n g :  

- q u e s t i o n n a i r e  r e f i n e m e n t  t o  meet t h e  r e q u i r e m e n t s  of t h e  sample  
po p u  l n t i on ; 

- q u e s t i o n n a i r e  p r e - t e s t  ; 

-. sample  s e l e c t  ion - s t r n t  i f i e d  random w i t h  c l u s t e r i n g  t o  r e d u c e  
t r a v e l  t i m e  and  e x p e n s e s  - s t r i c t  a d h e r e n c e  t o  p r o b a b i l i t y  s a m p l i n g  
t e c h n i q u e s  w i t h  n sample  size, of 500 c a l c u l a t e d  t o  y i e l d  a 
c o n f i d e n c e  level. of 957 w i t h  .i s i g n i f i c a n c e  l e v e l  of 0 .05;  

-- t r a i n i n g  of i n t e r v i e w e r s ;  

- u n d e r t a k e  i n t e r v i e w s  w i t h  a t  l e . i \ t  f o u r  c a l l  back:;; 

- d a t a  r e d u c t i o n .  

7 7 / 7 8  0 .5  MY, $12,000.  A p r i l ,  1 9 7 1  

I n t e r p r e t a t i o n  of f i n d i n g s  and c o m p l e t i o n  of r e p o r t .  

Cos t s  c o u l d  b e  s u b s t a n t i a l l y  r educed  f o r  t h i s  program i f  t h e  
Government c e n s u s  g r o u p s  i n  each c o u n t r y  cou ld  be  i n d u r e d  t o  p r o v i d e  
a s s i s t a n c e  i n  c a r r y i n g  o u t  t h e  s u r v e y .  
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2 .2 .3  P u b l i c  C o n s u l t a t i o n  P a n e l s .  Apr i 1, 1977.  

1 MY, $30 ,000  

A s  i n d i c a t e d  unde r  2 . 2 . 1  P u b l i c  I n f o r m a t i o n ,  t h i s  man y e a r  
i s  compr i sed  of two p e r s o n s  - one  i n  e a c h  c o u n t r y  d e v o t i n g  
50% of t h e i r  t i m e  t o  t h i s  program and t h e  r e m a i n d e r  t o  2 . 2 . 1 .  

- E s t a b l i s h  terms of  r e f e r e n c e  f o r  t h e  p a n e l s .  

- Develop a l i s t  of p o t e n t i a l  p a r t i c i p a n t s  t h r o u g h  c o n t a c t s  
w i t h  e x i s t i n g  i n t e r e s t  g r o u p s  e t r .  o p e r a t i n g  i n  t h e  B a s i n .  

- E n s u r e  t h a t  t h i s  program is  c l o s e l y  c o - o r d i n a t e d  and whereve r  
p o s s i b l e  i n t e g r a t e d  w i t h  o n g o i n g  p u b l i c  p a r t i c i p a t i o n  
p r o g r a m s .  

S p e c i a l  0 & M $ 4 0 , 0 0 0 .  O c t o b e r ,  1977.  

E i g h t  p a n e l s  f o r  earh c o u n t r y  (2 2 0  p e r s o n s / p a n e l  

4 o n e  day  m e e t i n g s  for e a c h  p a n e l .  T o t a l  1280 man 
d a y s .  

Maximum d i s t a n c e  t r a v e l l e d  100 m i l e s  round t r i p  - 
c o s t  . 20 / in i I e  ( s e e  ~ a p  f o r  s u g g e s t e d  l o c a t i o n s  of p a n e l s ) .  

I n f o  rma t i o n  Mater i a 1s $ 4 ,000  
T r a v e l  25 , 6 0 0  
Meals 4 ,800  

Sub-To ta l  $34,400 

F i n a l  M e e t i n g  - 2 d a y s  
P e r  D i e m  Allowance $ 640 

T r a v e l  C o s t s  1 ,600  
Accommodation 960 

Sub- T 0 t :I I $ 3,200 

TOTAL $37 ,600 
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Meeting /I1 

- Participants will bc < i 5 k c > t i  to L.onsitic,r t l i c sc  p r o b l e m s  , ind t o  s o l i c i t  
ideas from their member o r g a n i z a t i o n s  on h o w  to de,1l with them. 

Meeting 112 

Meeting # 3  

Commence discussions r e  t i l e >  ~ i p p i - o p i - i  i t e  , i c ~  i o n  , i v < i i  l , i I 1 1 ( ~  l o t  c,orrc>rt ing  
the problems which were identil ic3d e r i r l  a c l i - .  ‘ l ’ t i i5  w i l l  r i ~ q i i i r v  <I l ~ l c i i d i n g  O F  
the action suggested at Mret i n g  112 w i l  11 t l i c ,  recoiiimc~udni i o n 5  Ect i ic’r  i tcd b y  
the groups involved in this e x c ~ r r i ~ 7 i ~ .  

Meeting # 4  

Based on further d i s c u s s i o n s  w i t 1 1  t t i c , i r  r c 2 s p c c . t  i v c  t ;roups,  ( % t ~ .  
participants should be in a po~ition t o  ( .ornpletc> t l i r i r  I inn1 i ~ v a l u a t i o n  o f  
those remedial measures available 1-or i n i p l c m c ~ n t  ,it i on .  

Prepare a final report c o n t a i n i n g  t I i r . i r  recommc~nd,it i o n s  f 3r c o n ~ i d e r a t i o n  
by the Reference Group and for the  II\C o f  t l ~ c a  two group5 w h o  l i ivc’  r e s p o n s i b i l i t y  
for developing a position reprcsc>nt,it ivc o r  [lie (’on( l u 5 i o n s  r(3 I (  I i c ~ d  by the eigliL 
panels in each country. 
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The f o l l o w i n g  is  a b r i e f  o u t l i n c x  ot  t l i i ,  < i n t  I C  i p . i t i ~ c 1  coinmitmeuts which 
R e f e r e n c e  G r o u p  members and  mtlmliers of  t h c i  r r f t ' , p c ' c  i ivt.> t e c  h n i t a l  commi t t ees  
s h o u l d  be p r e p a r e d  t o  make to i s t  1 , i i k  A i n  t i l t .  I (  Iric~vcmt.~nt of tlie 
A c t i v i t y  2 S t u d y  O b j e c t i v e s .  1 t s l i o r i t c l  o i i i p l r  i k , i  x i ' ( l  t l r , i t  thc ,se  a r e  o n l y  
e s t i m a t e s  and  t h a t  a t  t h i s  e a r l y  st ' igc,  i i i  r i i i s  s t i i t l b ,  i t  i5 t l i l f i c i i l t  to  
a n t i c i p a t e  w i t h  c o m p l e t e  a rc i i r . i cy  t h c '  t i r i i c l  r ( ~ ~ i i i i r ( n i c ~ i i t i  . i t  t l i i s  l e v e l  of 
d e t a i  I .  

2 . 1 . 1  1 , e g i s l a t i v c .  Review. 

A l l  K e f t r c n c e  (;roup memt)c.rs w i  I 1  l i t '  t - c ~ q ~ i c ~ s t  c':! t o  prov idc. wherevcr  
p o s s i b l e ,  e a s y  a r c t ' s s  t o  tliosts pc'rsons w i  t l i i n  t !ie,ir a g e n c i e s  whom 
the c o n t r a c t o r s  feel  cou1(! 1 ) r o v i t i c .  t i i c \ i ~ i  w i  t l r  i n jo rma t  ion r e l e v a n t  
t o  t h e  s u c c e s s f u l  complc't i ~ ~ i i  0 1  t l r c > i i -  t ; i s k .  ' I ' t i i s  c o ~ i l d  be a c h i e v e d  
e i t h e r  by l e t t e r s  o f  introt1ii i . t  i o n  or l )y  p c 3 r s o i i ; i l l y  i n t r o d u c i n g  the 
c o n t r a c t o r  t o  t he  i n d i v i d r i a l s  i i i v o I ~ v . c , d .  'l'liis s l i o i i l c l  n o t  r e q u i r e  more 
t ha n 2 - 3 d a y s / R e  I e r e nc c, ( ; r o I i p ni t'ni I, c' r . 

2 . 1 . 1  Tec hn i c a  1 Remed i a 1 M c > < i s i i r c ' s .  

A l l  Ke fe rencc  Group mcmtwrs , i i i t l  ( ~ i r i t r ~ i (  t l i , c ~ t l s  t o r  s p e c i f i c  
m o n i t o r i n g  p r o j e c t s  w i l  1 ht ,  ~ i s k c ~ l  t o  i i i t l o t  i i x l  i v i t i i i a l  ly w i t h  Task 
A r e p r e s e n t a t i v e s  t o  d i \ c - i i s \  tlic i i , i t r i r i ~  ( i t  p r  otilerii5 i d e n t i f i e d  
i n  t h e  f i e 1 d  and  the k i n d s  o t  i c ~ i i i r d i , i l  < I C  t i o n  t l i c y  f e e l  would 
provc. s r i i t ~ b l c ~  f o r  t h e  c*orrec t ion or t t i e  protilc'in. Ihis w i l l  
p r o b a b l y  r e q u i r e  a b o u t  5-6 m~i i i -d . iyc .  for iL,icli i n d i v i d u a l  a sked  t o  
cont r ib i i t i . .  These  s < i m e  in t i ivi t lu , i  15 w i  1 1  1 1  50 tic. ; i sked  t o  r e v i e w  
J d r a f t  copy of t h e  f in , i I  rc>pot-t - t i i i i ex  of r t .view w i l l  be  dependen t  
o n  t h e  i n d i v i d u a l  i i i v o l v t ~ d .  

2 . 2 . 1  P u b 1 i c T n f o r ma t i o n t' r o g r <i in . 

R e f e r e n c e  Group members, ancl i n  p < i r t i ( i i l < r r  t l i o sc  i n d i v i d u a l s  
a c t u a l l y  working  o n  f j e l d  i i iv t> \ t  i + i t  ion<,, W I  I 1  I ) c  r e q u e s t e d  t o  
spend t ime w i t h  t h e  p u b 1  i r  in torm, i t  i o i i  o t  t iC .c t r  p r e p a r i n g  a r t i c l e s  
f o r  t h e  p u b l i c  i n fo rm, i t i on  pi-ogr<iiri. I l i t l s c .  ' 1 r t i r 1 t . s  c o u l d  t a k e  
t h e  form of  news releases t o  i icwsp.ipcrs,  r c i d i o  .ind t e l e v i s i o n  o r  
f a c t  shee ts  f o r  d i s t r i b u t i o n  t o  s c ~ l c ~ c t c t l  . tu t i ienre i  o r  a r t i c l e s  
For i n c l u s i o n  i n  bullet i n s  d i s t r i l i i i t c , t l  r c , g i i l d r l y  by i n t e r e s t  
g r o u p s ,  gove rnmen t ,  e t c .  I>epentling on  t l i e  i i ' i t t ire o t  t h e  a r t i c l e  
t h e  p e r s o n  i n v o l v e d  c o u l d  s p c n t l  2- I i m i i - d ~ i s ~ 7  i n  providing t h e  
i n f o r m a t i o n  o € f i c e r  w i t h  t l i c  i n l e i r i l l i t  i o i i  inci rcxvicwiug t h e  f i n a l  
r e s u l t .  Members of the. I'ILIARC ecli t o i - i < i l  c,onrrnit t c l e  will a l s o  b e  
r e q u e s t e d  t o  r e v i e w  ttie5i. , I r t i c  t c , s  I > c ~ t o t - i  rele,i\i . .  
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2.2.2 S u r v e y .  

A t  the, prr.stan! ! i r n t , ,  i t  i s  proposed  t h a t  a s c l e r t  s a m p l e  of 
int i  i v i d ~ i ~ i l s  w i i o  h a v e  a l r t ! a d y  implemented r e m e d i a l  m e a s u r e s  i n  
tl icx a p , r i c u l t u r < i L  sector  be s u r v e y e d .  I n  o r d e r  t o  d e v e l o p  t h i s  
s m p l c , ,  , i 5 s i s t a i i c ~ e  w i l  1 b e  reqrr i re t l  f rom i n d i v i d u a l s  w o r k i n g  
w i t 1 1  t he  S o i l  C o n s e r v a t i o n  S e r v i c e  i n  t h e  U . S .  - t h r o u g h  N o r m  
l3~~1-g , ind I roiii ir iclivit lnals w o r k i n g  w i t h  t h e  E x t e n s i o n  BI-. of On t .  
Min. o f  A g r i .  and  bood i n  Canada t h r o u g h  Ed. B r u b a k e r .  

A 5  o u t  I incld i i i  , i t t , i c  hmcnt # l  - "Fund irig Rre,ikdown" Meet i n g  #l  w i l l  
e m p l i , t i i / i ~  1 , in t l  u \ i - p o l  l u t ' i n t  r e l a t i o n s h i p s .  A good d e a l  of p l a n n i n g  
w i  1 1  I)(' rec[Liirc>cl f o r  t l ie5e m c v t i n g s  e s p e c i a l l y  between members o f  
I , isk ( '  h I)  and tlre co -o r t l i n . i t o r  of t h e s e  m e e t i n g s .  A c t u a l  m e e t i n g  
time w i l l  r e q u i r e  16 c l a y s  \ i n c e  t h e r e  w i l l  b e  a n  i d e n t i c a l  p r e -  
sentation t o r  each of t h e  s i x t e e n  p a n e l s .  Depending  on t h e  n a t u r e  
o f  t h c x  p r c . s e n t , i t i o n  one o r  more p e o p l e  c o u l d  be i n v o l v e d  from t h e  
t c ~ c t i n i ~ ~ , i l  v iewpoi r i t  . 
B a ~ ~ k g r o u n t l  p r e p a r a t i o n  of t l i ~  common p r e s e n t a t i o n  f o r  each p a n e l  
mcc,t ing w i l l  p r o b a b l y  r r q u i r e  one man-month c o l l e c t i v e l y  f r o m  Task 
C 6 I) r e p r c s c n t a t i v e s .  

Actual p r e s e n t a t i o n  t o  t h e  p a n e l  p a r t i c i p a n t s  w i l l  r e q u i r e  a t  l eas t  
32 man-days. 

Add i t  i ona1  t i m e  m,iy .ilso b e  s p e n t  a f t e r  t h e  inee t i n g  r e s p o n d i n g  t o  
5 p c ' c  i f i c  i r i l  orm<it i o n  r e q u e s t s  f rom p a n e l  members - a l low a p p r o x i m a t e l y  
one r ~ i , i n - n i o r i t l i  . 

illembclrs 0 1  'l"i5Ic A ,ire p r e s e n t l y  i n  t h e  p r o c e s s  of f o r m i n g  two 
mort' t e c  iinic.al d d v i s o r y  hIJb-(lOTTllllittees t o  p r o v i d e  gu idanc -e  i n  t he  
i i ndc~r t~ ik i i i y ,  o f  t l ie  I , e g i s l a t i v e  Keview and ttie Review of 'Technica l  
K e m r ~ d i , i l  Mc.asure5. M e r n i ) e r s  o f  tiiese t w o  t e c h n i c a l  s u b - c o m m i t t e e s  
w i l l  be , iskeil  t o  provititx . idvice on t h e  , i c t u a l  means whereby t h e  
s L c i c l i e s  i l i o u l d  b c  c ' irr i txd o u t  anti t o  r e v i e w  the  s t u d y  f i n d i n g s  AS 

t h e y  Iie(*onir , i v a i l d b l e .  

Meni1) t~rs  o f  Lhe L e g i s l a t i v e  Keview A d v i s o r y  Sub-commit tee  s h o u l d  
o n l y  iii. rcJqii iretl  t o  d e v o t e  a b o u t  10  man-days i n  1976  t o  f u l f i l l  
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their obligations. Due to the longer stiidv period involved, 
members o f  the  T e c h n i c a l  Remedial Measures Advisory Sub- 
rommittee will be required to spend ~pprnximatelv 10 man-days 
in 1976 and a n  additional 10 man-days in 1977. Only a part 
of this time commitment will be spent in actual meetings while 
the remainder will he taken up in reviewing and commenting on 
t h e  study findings as t h e y  become available. 

31 



3
2
 





TASK B 

A l l  , i c t i v i t i e s  u n d e r t a k e n  on b o t h  t h e  Un i t ed  S t a t e s  and  Canad ian  s i d e s  
h ~ v e  been c o m p l e t e d ,  and p u b l i c a t i o n  of t h e  U n i t e d  S t a t e s  T a s k  B o u t p u t  is  
e x p e c t e d  w i t h i n  t h e  n e x t  yea r .  Canada i s  c u r r e n t l y  d e t e r m i n i n g  t h e  
p o s s i b i l i t y  o f  a l t e r i n g  t h e  f o r m a t  of i t s  o u t p u t  t o  f o l l o w  t h e  Un i t ed  
S t a t e s  f o r m a t  o f  a b a s i n  by b a s i n  r e p o r t .  A s u p p l e m e n t a r y  r e p o r t  o n  
Materials Usage i n  t h e  U n i t e d  S t a t e s  Great Lakes  B a s i n  w a s  p u b l i s h e d  i n  
S e p t e m b e r ,  1 9 7 5 .  

C r i t i c a l  management p r a c t i c e s  w i l l  be  i n v e n t o r i e d  i f  Task  C f e e l s  
t h a t  s u c h  p r a c t i c e s  a r e  c o n t r i b u t i n g  t o  i d e n t i f i e d  p o l l u t a n t  l o a d s  t o  t h e  
water s h e d s  . 
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TASK C 
~ 

From a n  e v a l u a t i o n  of p r e l i m i n a r y ,  e x t e n s i v e  water  q u a l i t y  m o n i t o r i n g  
d u r i n g  1 9 7 4 ,  s i t e s  were s e l e c t e d  w i t h i n  t h e  t h r e e  ma jo r  p i l o t  w a t e r s h e d s  i n  
Canada f o r  t h e  s t u d y  of a v a r i e t y  of l a n d  u s e s .  The m a j o r  w a t e r s h e d s ,  t h e  
Grand ,  Saugeen and W i l t o n  a r e  d e s c r i b e d  i n  t h e  PLUARG D e t a i l e d  S tudy  P l a n .  
A d d i t i o n a l  s i t e s  f o r  t h e  s t u d y  of a g r i c u l t u r a l  l and  u s e s  n o t  a d e q u a t e l y  
r e p r e s e n t e d  i n  t h e  m a j o r  b a s i n s  were s e l e c t e d  i n  s u b - w a t e r s h e d s  of o t h e r  
b a s i n s .  D e t a i l e d  s t u d i e s  were i n i t i a t e d  i n  t h e  ma jo r  and minor  b a s i n s  i n  
1975 a n d  a r e  t o  b e  c o n t i n u e d  t h r o u g h  t h e  1977 s p r i n g  r u n o f f  p e r i o d .  

D u r i n g  t h e  p e r i o d  A p r i l  1977 t o  March 1978 ,  e f f o r t s  w i l l  be  f o c u s s e d  
o n  i n f o r m a t i o n  s y n t h e s i s ,  d a t a  i n t e g r a t i o n ,  and t h e  p r e d i c t i o n  of l o a d i n g s  
and r e l a t i v e  i m p a c t s  f rom l a n d  u s e s  and management p r a c t i c e  t h r o u g h o u t  t h e  
Great Lakes  b a s i n  f o r  p r e s e n t  and s e l e c t e d  o p t i o n s  of f u t u r e  c o n d i t i o n s .  
E v a l u a t i o n s  of r e m e d i a l  m e a s u r e s  w i l l  b e  i n t e n s i f i e d  i n  c o - o p e r a t i o n  w i t h  
i n v e s t i g a t o r s  f rom o t h e r  PLUARC t a s k s  and e m p h a s i s  w i l l  s h i f t  f rom s p e c i E i c  
s t u d i e s  t o  the b r o a d  PLUARC c h a r g e .  

The program f o l l o w s  t h e  g e n e r a l  o u t l i n e  of t h e  PIJARG D e t a i l e d  S tudy  
P l a n ,  F e b r u a r y ,  1974 .  I n f o r m a t i o n  i s  summarized below,  by a c t i v i t y ,  on 
s t u d i e s  i n i t i a t e d  d u r i n g  1975-76 on t h o s e  t o  b e  c o n d u c t e d  d u r i n g  1976177,  
and on t h e  a r r a n g e m e n t s  f o r  t h e  c o m p r e h e n s i v e  a n a l y s e s  p l a n n e d  f o r  1977178.  
Budget es t imates  € o r  s u p p l e m e n t a l  PLUARG f u n d i n g  d u r i n g  1976177 and 1977178 
are g i v e n  i n  T a b l e  2 .  
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A C T I V I T Y  1 - A g r i c u l t u r a l  Wate r shed  S u r v e y s  

O B J E C T I V E S  

The o b j e c t i v e  o f  t h e  a g r i c u l t u r a l  s u r v e y s  and s t u d i e s  i s  t o  o b t a i n  
d a t a  o n  t h e  i n p u t s  o f  p o l l u t a n t s  i n t o  t h e  Great Lakes  D r a i n a g e  System 
which  h a v e  t h e i r  o r i g i n s  i n  t h e  complex l a n d  u s e  a c t i v i t i e s  known as  
A g r i c u l t u r e ,  and  t o  p r o v i d e  i n f o r m a t i o n  and i n s i g h t  on p r a c t i c a b l e  r e m e d i a l  
m e a s u r e s  f o r  a n y  s i g n i f i c a n t  p o l l u t a n t  s o u r c e s .  

D u r i n g  t h e  p r e l i m i n a r y  p h a s e  o f  t h e  Task C A g r i c u l t u r t ? l  Watershed 
S t u d y ,  1 9 7 4 - 7 5 ,  i t  w a s  c o n c l u d e d  t h a t ,  i n  o r d e r  t o  m e e t  t h e  o v e r a l l  
o b j e c t i v e s  o f  PLUAIX, c o n t i n u a t i o n  o f  t h i s  s t u d y  s h o u l d  c o n s i s t  of a 
b r o a d e r  m o n i t o r i n g  n e t w o r k  program (Phase  I) and a d e t a i l e d  s t u d y  program 
( P h a s e  11). T h i s  would b e  f o l l o w e d  by a t h i r d  p h a s e  t o  c o n s i d e r  f u t u r e  
r e q u i r e m e n t s .  

P h a s e  1 

P h a s e  T I  

The f o l l o w i n g  o b j e c t i v e s  w e r e  d e f i n e d :  

( M o n i t o r i n g  Program) : 

To measu re  t h e  a m b i e n t  c o n c e n t r a t i o n  and l o s i d i n g  r a t e s  f o r  
v a r i o u s  p o t e n t i a l  p o l l u t a n t s  t h a t  o c c u r  w i t h  a g r i c u l t u r a l  
l a n d  u s e .  

( D e t a i l e d  S t u d i e s  Program) : 

1) To d e t e r m i n e  t h e  e f f e c t s  of t h e  s o i l ,  h n d  u s e  and 
a s s o c i a t e d  p r a c t i c e s  on  a m b i e n t  c o n c e n t r a t i o n s  and l o a d i n g  
ra tes  of s e l e c t e d  p o l l u t a n t s  f rom a g r i c u l t u r e .  

2 )  To d e r i v e  i n f o r m a t i o n  on t h e  m e c h a n i c s  o f  t r a n s p o r t  and 
s t o r a g e  of t h e s e  p o l l u t a n t s  w i t h i n  t h e  s e l e c t e d  a g r i c u l t u r a l  
w a t e r s h e d s .  

3 )  T o  d e v e l o p  r e l a t i o n s h i p s  s o  t h a t  t h e  i n € o r m a t i o n  d e r i v e d  
c a n  be  u t i l i z e d  i n  a p r e d i c t i v e  sense and e x t r a p o l a t e d  t o  
o t h e r  areas. 

P h a s e  T I 1  ( F u t u r e  R e q u i r e m e n t s ) :  

To d e v e l o p  recommendat i o n s  f o r  improvemen t s  and remedi a1 
m e a s u r e s  where  s i g n i f i c a n t  p r o b l e m s  are  i d e n t i f i e d  . 

GENERAL METHODOLOGY 

I n f o r m a t i o n  c o l l e c t e d  d u r i n g  t h e  p r e l i m i n a r y  p h a s e  ( o u t l i n e d  i n  t h e  
PLUARG D e t a i l e d  S t u d y  P l a n )  formed t h e  b a s i s  f o r  t h e  deve lopmen t  of t h e  
c o n t i n u i n g  p h a s e s  o f  t h e  A g r i c u l t u r a l  Wate r shed  S t u d i e s .  E leven  a g r i c u l t u r a l  
w a t e r s h e d s  w e r e  s e l e c t e d  f o r  i n c l u s i o n  i n  t h e  m o n i t o r i n g  p h a s e ,  and s i x  of 
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t h e s e  were s e l e c t e d  a s  s i t e s  f o r  t h e  d e t a i l e d  s t u d i e s  ( 'Table 1 '7nd Map 
1 - 2 ) .  The p r e l i m i n a r y  p h a s e ,  1974-75, i n c l u d i n g  t h e  w c l t e r s l i e d  s t . l r ( ' t  ion  
p r o c e s s ,  h a s  been  r e p o r t e d  i n  d e t a i l  i n  " A g r i c u l t u r a l  W a t  c > r \ l i e t i  S t ~ d i e s ,  
Great Lakes D r a i n a g e  B a s i n ,  Canada ,  Annual  R e p o r t ,  1974-75" .  A progrnm 
c o - o r d i n a t i n g  s t u d i e s  by  government  a g e n c i e s ,  u n i v e r s i  t i t . \  , ind c o n s r i l t n n t s  
w a s  d e s i g n e d  t o  meet t h e  o b j e c t i v e s  and i s  o u t l i n e d  iri F igu r t>  3 .  

SUMMARY 0 F I NV E S T I G A T I 0 N S 

The i n v e s t i g a t i o n s  inc~1udt.d i n  t I I V  p rogram pl i , i \ t \ \  i n i  t i < i t e d  A p r i l  1975 
have  been  o u t l i n e d  i n  d e t a i l  in  IlIgt I (  r11tiir.11 W . i ~ e r i l i t ~ l  \ t u t l i e s ,  G r e a t  Lakes 
D r a i n a g e  B a s i n ,  Canada ,  Detgi l ~ d  S t i r t i \  I ) l < i n ,  1 9 7 5 - 7 6 " .  A h r i e f  summary of 
t h e  components  f o l l o w \ :  
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A m o n i t o r i n g  p r o g r a m ,  c o v e r i n g  p r e c i p i t a t i o n  ( P r o j e c t  6 A ,  U n i v e r s i t y  
o f  W i n d s o r ) ,  s t ream f l o w  q u a n t i t y  and  s t r e a m  q u a l i t v  ( P r o j e c t s  L a n d  3 ,  
O n t a r i o  M i n i s t r y  o f  the  Envi ronment  , A g r i c u l t u r e  Canada; P ro je i ’ t  4 ,  O n t a r i o  
M i n i s t r y  of A g r i c u l t u r e  and  F o o d ) ,  i s  b e i n g  c a r r i e d  o u t  on  e l even  s m , i 1 1  
~ g r i c u l t u r a l  ~ ~ i t e r s h e d s  r e p r e s e n t a t i v e  of  i d e n t i f i c > d  “ a g r i r u l t ~ i r a l  r e g i o n s ” .  
A n  i n v e n t o r y  o f  l a n d  u s e  p r a c t i c e s  i s  b e i n g  c a r r i e d  o u t  on t h v ; t >  w a t e r s h e d s  
( f ’ r o j e c  t 5 ,  On tc i r io  M i n i 5 t r y  o f  A g r i c u l t u r e  and  F o o d ) .  

For t l i t ‘  s i x  w a t e r s h e d s  i n (  l uded  i n  the P h a s e  11 Iletdilecl  j t i i d i e s ,  
prec i p i t , i t i o n  q i i , ~ l i t y  i 5  b e i n g  d e t e r m i n e d  ( P r o j e c t  6B ,  U n i v e r s i t y  of W i n d s o r ) .  
A d c . t a i l e d  s o i l  s u r v e y  i 5  b e i n g  c a r r i e d  o u t  o v e r  a two-year p e r i o d  on t h e s e  
w < i t e r s h e d s  ( P r o j e c t  7 ,  O n t a r i o  S o i l  S u r v e y ) .  A s t u d y  on  t h e  n , i t ~ i r e  a n d  
e n r i c h m e n t  of  p o l l u t a n t s  i n  < i g r i c u l t r i r a l  w a t e r s h e d s  i n v o l v e s  a m i n e r a l o g i c a l ,  
p h y s i (  a l ,  o r g a n i c ,  t r a c e  e l e m e n t a l  , ~ n d  n u t r i e n t  c h a r a c t e r i L a t i o n  o f  suspended  
a n d  bo t  tom s e d i m e n t s  ( P r o j e c t s  8 a n d  9 ,  A g r i c u l t u r e  Canadci,  Gut-lph-Ottawa) . 
I’liese progr<ims a r c  c o - o r d i n a t e t l  t o  a l l o w  a s s e s s m e n t  of t h e  r e 1  I t  i o n s h i p  
o f  p o l l u t , i n t s  i n  t h e  s d i m c n t s  and  i n  t h e  s o i l s .  The, 1, i t ter  5 t u c l y  f o r m s  p a r t  
ot , i n  i n t e g r ~ i t c ~ l  progr.im o n  < i g r i c u l  t u r n 1  s o u r c e \ ,  t r a n s p o r t  and  s t o r a g e  
meclidnisms of me ta l s  (I’rojec’t 9 ,  A g r i c u l t u r e  Canada ,  Harrow and  Ot t aw, i ) .  

I’tic, s t u d y  o f  l i v e s t o c k  o p e r a t i o n s  i s  i n c l u d e d  i n  two s p e c i a l  s t u d i e s :  
ttie s t u d y  of p o l l u t a n t  t r a n s p o r t  t o  s u b - s u r f a c e  and su r fnc , e  w a t e r s  i n  ‘ in  

j n t e g r a t e d  f a rm o p e r a t  i on  o n  t h e  ( : r e e n b e l t  f a r m  o f  ttie Animal Research I n s t i t u t e  
( P r o j e c t  2 2 ,  A g r i c u l t u r e  (‘an‘ldd);  and  t he  s t u d y  o f  r u n o f f  f rom c c i t t l e  f e e d l o t s  
and  c a t t l e  ni;inure s t o r , i g e  < i r e a s  a t  f o u r  s i tes  i n  s o i i t h w e s t e r n  O n t a r i o  ( P r o j e c t  
21 ,  A g r i c u l t u r e  C~nada). An a d d i t i o n a l  s t u d y  o n  s i i r f ‘ ice  t r a n s p o r t  o f  n u t r i e n t s  
wi t h  e m p h a s i s  o n  1 i v e s t o c k  o p e r a t  i on  ‘ireas i s  b e i n g  c o n d u c t e d  by BEAK C o n s u l t a n t s  
I , td .  ( P r o j e c t  2 0 ) .  

Scvc>r, i  1 s t d i c s  b e i n g  done, o n  t w o  Essex  C o u n t y  w a t e r s h e d s  h a v e  bec>n co- 
o r d i n a t c d  t o  form <in i n t e g r < l t e d  p rogram f o r  t h e s e  w a t e r s l i e d s .  These  i n c l u d e  
t h e  s t u d y  o f  sources  o f  n ~ i t r i c ~ n t s  ,1nd i ic~avy metals  ( P r o j e c t  10 ,  A g r i c u l t u r e  
(’an,id,i. t i a r row)  ; ttie s t u d y  of the  t r a n s f o r m a t i o n  and  t r a n s p o r t  o f  n i t r o g e n  and  
w a t e r  i n  n g r i c u l t u r a l  . ;o i l s  ( P r o j e c t s  11, 1 2  and  13 ,  A g r i c i i l t u r e  Canada ,  
O t t c i w c i ) ;  ,ind t l i t i  s t u d y  o f  t h e  rol t l  o f  tile g rnundw<i t e r  f l o w  reg ime  i n  t h e  
t r n n s p o r t  o f  n i t r a t e s  t o  strenms ( P r o j e c t  1 4 ,  U n i v e r s i t y  o f  W a t e r l o o ) .  

A n  i n t r g r , 3 t e d  program on s u r f a c e  s n u r c e s  and  f l o w  p a t h s  f o r  p o l l u t ~ n t s  
from a g r i c u l t u r . i l  l a n d  i n c  l i i d e s :  s u r f a c e  r u n o f f  from small a g r i c u l t i i r < i l  
w c l t c > r s h e d s  (f’rojc,ct 1 5 ,  U n i v e r s i t y  of  G u e l p h ) ;  e r o s i o n , i l  l o s s e s  f r o m  a g r i c u l t u r a l  
l d n d  (Pro.icJct 16,  U n i v e r s i t y  o f  (:uelpIi ,  A g r i c u l t u r e  C a n a d a ) ;  t r a n s p o r t  of 
f luv i .11  suspended  5ed i inen t5  t rom ~ g r i c u l t u r , i l  l ~ n d  ( P r o j e c t  1 7 ,  U n i v e r s i t y  of 
(; i i<,lph) ; ‘ind t l i c  c o n t  r ibLit  ion  o t  p h o s p h o r u s  f rom c ~ g r i ( * u l t u r , ~ l  l a n d  t o  s t r e a m s  
b y  s i i r f d c t ,  rr inoff ( l ’ r o j c J < ~ t  1 8 ,  ITniver5i t  v of ( h ~ l p h ) .  
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A compar i son  of t h e  n u t r i e n t  budge t  of a n  a g r i c u l t u r a l  s t r e a m  and a 
r e l a t  i v c l y  undcve lnped  s t r e a m  i s  b e i n g  made. T h i s  i n c l u d c s  n u ~ r i r n t  t r a n s p o r t  
and t r a n s f o r m a t i o n  ( P r o j e c t  19A, U n i v e r s i t y  u f  ( h e l p h )  arid a 1975  f i e l d  s e a s o n  
s t i i d y  of s e c o n d a r y  p r o d u c t i o n  and o r g a n i c  d r i f t  ( P r o j e c t  1 9 B ,  U n i v e r s i t y  of 
Water l o o ) .  

Co-ctrd i n a  t i o n  
M i n i s t r y  of A g r i c u  
of t h e  Envi ronment  

and i m p l e m e n t a t i o n  of 
t u r c  and  Food,  Agr ic i i  
e n d e a v o u r .  

t h i s  program i s  a j o i n  
t u r c  Canada ,  and Ontar  

O n t a r i o  
o M i n i s t r y  

Dur ing  1 9 7 7 / 7 8 ,  s e l e c t i v e  m o n i t o r i n g  and s p e c i a l  s t u d i e s  w i l l  be 
c o n t i n u e d  t o  i n v e s t i g a t e  s p e c i f i c  p r o b l e m s  f o r  which  t h e  Phase  1 and Phase  
IT s t u d i e s  h a v e  n o t  y i e l d e d  a n  a d e q u a t e  u n d e r s t a n d i n g .  I n f o r m a t i o n  from 
t h e  PLUARG s t u d i e s ,  o t h e r  r e l e v a n t  i n v e s t i g a t i o n s ,  and t h e  l i t e r a t u r e  w i l l  
be s y n t h e s i z e d  by agency  p e r s o n n e l  and c o n t r a c t o r s  t o  p r o v i d e  answers  on 
t h e  e x t e n t  of p o l l u t i o n  f rom a g r i c u l t u r a l  sou rces  and p r a c t i c a b l e  r e m e d i a l  
measurf’s .  S t a f f  w i l l  b e  a s s i g n e d  t o  t h e  a p p l i c a t i o n  of u n i t  l o a d i n g  a n d  
r e g r e s s i o n  models  t o  c a l c u l a t e  p o l l u t a n t  d i s c h a r g e  t o  t h e  G r e a t  Lakes unde r  
d i f f e r e n t  l a n d - u s e  and  management p r a c t i c e s ,  c o - o p e r a t i v e l y  w i t h  o t h e r  PLUARG 
i n v e s t i g a t o r s .  

PARTICIPATING AGENCIES 

A g r i c u l  t u r e  Canada 

O n t a r i o  M i n i s t r y  of A g r i c u l t u r e  and Food 

O n t a r i o  M i n i s t r y  of t h e  Envi ronment  

Beak ( h n s u l t a n t s  L imi t ed  

U n iv<.r  s i t y o f  Cue 1 p h 

U n i v c r s i t y  o f  W a t e r l o o  

U n i v e r s i t y  of Windsor 
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___- T a b l e  1 A .  AGRICULTURAL WATERSHEDS - PHASE 1 (MONITORING PROGRAMME) 

(For  l o c a t i o n s ,  see Map 1-2)  

AG- 1 B i g  Creek  T r i b u t a r y  of  t h e  Thames River ( E s s e x  County)  

AG- 2 Ven i son  Creek  T r i b u t a r y  of Big Creek  ( N o r f o l k  County)  

AG- 3 Upper L i t t l e  A u s a b l e  R i v e r  (Hiiron County)  

AG- 4 Upper Canagag igue  C r e e k  ( W e l l i n g t o n  and Peel C o u n t i e s )  

AG- 5 H o l i d a y  Creek  t r i b u t a r y  of t h e  Middle  Thames R i v e r  (Oxford County)  

AG- 6 Unnamed t r i b u t a r y  of  t h e  M a i t l a n d  R i v e r  (Huron and W e l l i n g t o n  
C o u n t i e s )  

AG- 7 S h e l t e r  V a l l e y  Creek  (Nor thumber land  County)  

AG- 10  N o r t h  Creek  Branch  of Twenty-Mile Creek  ( L i n c o l n  County)  

AG- 11 S a l t  Creek t r i b u t a r y  of  t h e  West Humber River ( P e e l  County)  

AG- 13 West Branch  of  H i l lman  Creek  ( E s s e x  County)  

AG- 1 4  Upper M i l l  C r e e k ,  t r i b u t a r y  of t h e  Saugeen R i v e r  (Bruce  County)  

B. AGRICULTURAL WATERSHEDS - PHASE 11 (DETAILED STUDIES) 

AG- 1 Big  Creek  T r i b u t a r y  of t h e  Thames R i v e r  (Essex Count-y) 

AG- 3 Upper L i t t l e  Ausab le  R i v e r  (Huron County)  

AG- 4 Upper Canagag igue  Creek  ( W e l l i n g t o n  6 Peel  C o u n t i e s )  

AG- 5 H o l i d a y  Creek  t r i b u t a r y  of t h e  Middle  Thames R i v e r  (Oxford County)  

AG- 10 N o r t h  Creek  Branch  of Twenty-Mile Creek  ( L i n c o l n  Countv)  

AG- 13 West Branch  of Hi l lman  Creek  (Essex  County)  
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Figure  3 

INTERNATIONAL REFERENCE GROUP ON GREAT LAKES POLLUTION FROM LAND USE ACTIVITIES, I . J . C . ,  TASK C ,  CANADA, AGRICULTURE, 1975 - 76 

____-~  ~- 
P R O G R A M M E  C O O R D I N A T I O N  - D A T A  H A N D L I N G  A N D  T R A N S F E R 1  

MONITORING STUDIES - PHASE I 
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111  o r d o r  t o  ( > b t , i i n  iomr.  iriforrri,it ion  on f o r e s t  management impacts i n  a 
r c ’ \ t  r i c  t ( ’ (1 t i n i c )  i r<imr t t i t ,  t r,id i t i r>nal  apj)ro.icli of p a i r e d  ca t chmen t s  was 
~ i v o ~ d c ~ ~ l .  i r i \ t c ~ c ~ c l ,  p roI )o5<11 I (1 m o n i t o r  c r l t (  t i m e n t s  w h i c h  had a l r e a d y  been 
t r ( ’ i tc ’ t l  , i l o n g  w i t h  i o i n c ’  I i n t r t ~ c i t i ~ d  c,i tc’hments and u s e  a one-way analysis 
~ ’ f  v r i t  i , i n (  c‘ t o  tcl+t the> menti o r i t p u t  from e a c h  c<itchrnent w a s  a d o p t e d .  



P a r a m e t e r s  Measured:  

N u t r i e n t s :  Ammonia N i t r o g e n ,  Ni t ra te  N i t r o g e n ,  T o t a l  D i s s o l v e d  
N i t r o g e n ,  Suspended N i t r o g e n ,  T o t a l  D i s s o l v e d  P h o s p h o r u s ,  
Suspended P h o s p h o r u s .  

Mine ra 1 s : C h l o r i d e  , S u l  pha t e ,  S i  li c o n ,  Sod ium , P o t  a s  si um , Magnesium , 
Calc ium.  T o t a l  I r o n .  

P h y s i c a l :  ‘ T u r b i d i t y  , C o n d u c t i v i t y  , T e m p e r a t u r e  ( p r e s e n t ,  week ly  
maximum and minimum), pH, s t r e a m f l o w ,  r a i n f a l l ,  s p r i n g  
snow p a c k .  

O r g a n i c  : D i s s o l v e d  O r g a n i c  Carbon ,  Suspended Carbon.  

T i m e  S c h e d u l e  
~ 

1976177 

The m o n i t o r i n g  program w i l l  b e  comple t ed  d u r i n g  t h e  summer of 1 9 7 6 ,  and 
a m a j o r  r e p o r t  w i l l  b e  p r e p a r e d .  

Any r e q u i r e d  r e v i s i o n s  t o  r e p o r t s  w i l l  b e  made, and e x p e r t  a d v i c e  w i l l  be 
p r o v i d e d  on t h e  a p p l i c a t i o n  o f  t h e  r e s u l t s  t o  t h e  Great Lakes b a s i n .  

SOUTHERN ONTAKIO WATERSHEDS --- 

To p r o v i d e  a d d i t i o n a l  i n f o r m a t i o n  on f o r e s t e d  a r e a s  and l a n d  management 
e f f e c t s ,  two p r e l i m i n a r y  p r o j e c t s  a r e  p l a n n e d  f o r  s o u t h e r n  O n t a r i o  w a t e r s h e d s .  

I .  To assess  water q u a l i t y  from a n  u n d i s t u r b e d ,  p r i m a r i l y  f o r e s t e d  water-  
s h e d  f o r  t h e  p u r p o s e  of p r o v i d i n g  s p e c i f i c  i n f o r m a t i o n  on background 
l e v e l s  f rom t h i s  l a n d  u s e  i n  s o u t h e r n  O n t a r i o .  

Dur ing  1976177 wa te r  q u a l i t y  s a m p l e s  w i l l  be  c o l l e c t e d  from a stream 
l o c a t e d  i n  a f o r e s t e d  a r e a  of t h e  S i x  N a t i o n s  I n d i a n  R e s e r v e  i n  t h e  
Grand R i v e r  w a t e r s h e d .  

2 .  To assess t h e  e f f e c t s  o f  f o r e s t  p e s t i c i d e  s p r a y i n g  on t h e  water  q u a l i t y  
o f  some streams d i s c h a r g i n g  t o  t h e  Lower L a k e s .  Tf p e s t i c i d e  s p r a y i n g  i s  
c a r r i e d  o u t  i n  s o u t h e r n  O n t a r i o  d u r i n g  1 9 7 6 ,  s u i t a b l e  s i t e s  w i l l  be s o u g h t  
on s e v e r a l  s t r e a m s  f o r  s a m p l i n g  b o t h  p r i o r  t o  s p r a y i n g  and a t  s h o r t  i n t e r v a l s  
a f t e r  s p r a y i n g .  
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PARTICIPATING AGENCIES 

Environment Canada, Great Lakes F o r e s t  Research  C e n t r e  

O n t a r i o  M i n i s t r y  of t h e  Environment 

O n t a r i o  M i n i s t r y  of N a t u r a l  Resources  
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A C T I V I ' I ' Y  - - . . - - . . - 3 - S t u d y  of P o l l u t i o n  and Adequacy of C o n t r o l s  R e l a t e d  t o  I J rban  
Land Development  and [Jse, T r a n s p o r a t i o n  and [ J t i l i t y  S y s t e m s ,  
S a n i t a r y  L a n d f i l l s ,  P r o c e s s e d  O r g a n i c  Waste Di sposa l ,  E x t r a c t i v e  
I n d u s t r i e s ,  P r i v a t e  Waste D i s p o s a l ,  R e c r e a t i o n a l  Land Use, 
Was tewa te r  __ - - - -- - . - - L,q,oons - - . and - - - _ _  I r r i g a t i o n -  - ____ - - _ _  _Systems, and Land F i l l i n g  ~~ 

1 .  '1'0 d e t e r m i n e  t h e  l e v e l s  and q u a n t i t i e s  of  m a j o r  and trace c o n s t i t u e n t s ,  
i n c l u d i n g  n u t r i e n t s ,  p e s t i c i d e s  and  s e d i m e n t s ,  r e a c h i n g  t h e  Great Lakes 
o r  moving i n  f l o w  s y s t e m s  l i k e l y  t o  r e a c h  t h e  Great Lakes  i n  t h e  f u t u r e  
b y  s t u d y i n g  s e l e c t e d  o p e r a t i o n s  of t h e  l a n d  u s e  a c t i v i t i e s  o u t l i n e d  
above i n  r e p r e s e n t , i t i v e  b a s i n s  o r  areas and e x t r a p o l a t i n g  the r e s u l t s  
t o  p r o v i d e  e s t i m a t e s  f o r  o t h e r  areas  of t h e  Great Lakes  b a s i n .  

2. ' T o  d e t e r m i n e  tliP a d e q u a c y  o f  e x i s t i n g  c o n t r o l  m e a s u r e s  r e l a t e d  t o  t h e  
above> sourc'es o f  p o l l u t i o n  and  d e v e l o p  r ecommenda t ions  f o r  improvements  
and r e m e t l  i c j  1 m e a s u r e s  as  needed .  

GI.:NEKAL METHODOLOGY 

I Jn l ike  n , I t u r < i l  w a t e r s h e d s ,  ttie s t u d v  a r e a s  b e i n g  i n v e s t  i g  tcJd i i n t l l ~ r  

A c t i v i t v  3 do n o t  form i n d e p e n d e n t  hvdro lc jg i c  u n i t s  wherc. wcdter q i i . 11  I t \ i i i l l  

q i i n n t i t y  c< in  l ie  measured  a t  t h e  w n t e r s l i t d  o u t l e t .  For A c t i v i t v  1 < t i i ( I 1 ~ 5 .  

i t  i s  n e c e s s a r y  t o  m o n i t o r  e'ich inflow p o i n t  i n d i v i d ~ i ~ i l l v ,  <is wc'! 1 1 5  t l i t  

o u t f l o w  p o i n t ,  s i n c e  most s t u d y  arecis a r e  n o t  s i t u a t e d  n t  t h e  heads ot  
w,itershcd.:. 'I'he i n f l o w  ( u p s t r e a m )  m o n i t o r i n g  w i l l  provictt. d a t , i  o n  tht. 
t l i l i i t  ion  r < i t i o ,  i n f l o w  h y d r o g r a p h  c h a r a c t e r i s t i c s  ,ind hac kground concent  r J -  
t ion 0 1  wciter qc ia l i  t y  p a r a m e t e r s .  'I'he d i f f e r e n c e  between t h e  l o a d i n g  o f  
w , i t e r  q t1 .11  i t y  p.ir,imc'ters m o n i t o r e d  a t  s i  t e s  1oc . i t ed  u p s t r e a m  and down5tream 
o f  t l i e  s t u d y  . i t  s h o i i l d  p r o v i d e  4 mt~n\ i i re  0 1  tlic contribution of p o l l u t a n t  q 

from t l ic  1 , in t l  use' under  s t u d y .  
[n o r d e r  t o  , i \sist  i n  t h e  accompl i shmen t  of t h e  g e n e r a l  o l i j e c t i v e \ ,  t l i c  

f o l l o w i n g  p r o j e c t s  h,ive been  i d e n t i f i e d :  

1 .  A 1 1  Wate r shed  S t u d i e s  - 

4 (1 



2. 

3 .  

4 .  

5. 

6 .  

7 .  

( c )  The deve lopmen t  o f  r e l . i t  i o n s h i p s  bc>tween t h e  d:itci which  c a n  he 
u s e d  f o r  e x t r a p o l a t  i o n  p r i r p o s e s .  

( d )  'I'he i d e n t  i f i c a t  i o n  o f  e x i s t  i n g  p o l l i i t  i o n  c o n c r o l  m e a s u r e s  and t h e  
deve lopmen t  o f  r ecommenda t ions  f o r  t h e i r  improvement.  

Urban S t u d i e s  - 

( < I )  'The e v , i l u n t i o n  of tlie r e l a t i v e  c o n t r i b u t i o n  of p o l l u t i o n  1 rom 
s t o r m  r u n o f f ,  s e w e r a g e  c o l l e c t i o n  ,jncl t re , i tmrnt  f < i c i l i t i t I s  uf 
v a r y i n g  s i z e s  i n c l u d i n g  non-sewered , i r en \ .  

T r a n s p o r t a t i o n  and  U t i l i t y  S t u d i e s  - 

( a )  I'he e v a l u a t i o n  of t h e  r e l a t i v e  c o n t r i b i i t  i on  o f  p o l l u t i o i i  fr-uni 
d i r f e r e n t  s i z e s  and t y p e s  of tr . inspor,iL ion  < i n d  u t i l i t y  s y s t c n i 5  i n  
r e l a t i o n  t o  v a r i o u s  m a i n t e n a n c e  and v o n i t r u c  t i o n  '1c.t i v i t i t . 5 .  

S a n i t a r y  L a n d f i l l  S t u d i e s  - 

('1) The d e t e r m i n a t i o n  of  t h e  amount of l c~ , i c I i a t c  p r o d u c t i o n ,  i t 5  
c o m p o s i t i o n ,  t h e  p a t t e r n  of m i g r a t i o n  and t l i c  d e g r c ~ e  o f  , i t t c ~ i i i i ~ i t i o i i  
by thc3 m a t e r i a l s  t h r o u g h  wliic,h thr. I e ~ i c I i ~ ~ t e  i +  t r < r n s p o r t t . d .  

(h) ' Ihe  d e t e r m i n a t i o n  o f  w h e t h t ~ r  o r  n o t  c, l i , ingc5 occ i i r  i n  l e ~ i r l i ~ i t c ~  
p r o d u r t  i o n ,  c o m p o s i t i o n ,  m i g r a t i o n  ant1 a t tc>nr i . i t  ion  cic7 tlic) ,igo ol  
t h e  r e f u s e  i n c r e a s e s  and  t h e  s i  tc, hcl t  (me5 5 t  <ibi  1 i;.etl. 

(I)) ' l ' t ~ c ,  vx;imiixit ioii  ( 1 1  tlie e f f e c t  of n g r a s s  b o r d e r  a r o u n d  ;i sewage 
~ l i i ( I ~ ~ ~ - l ~ i d t ~ i i  1 i t a l t l  i n  r e d u c i n g  t h e  p o l l u t i o n a l  l o a d  f rom s u r f a c t .  
riiiiol I . 

'I'lic. t i e t  cxrniin,it ion  0 1  w h e t h e r  o r  n o t  qua i - rv  l a k e s  and s e t t l i n g  
p o n d i  < i i - c >  c , i r i \ i n g  inipairment  t o  s u r f a c e  and ground water q u a l i t y .  

v a t  c' W'iste Disposal S t u d i e s  - 

( a )  l'tie d e t e r m i n a t i o n  of  t h e  movement of  p o l l u t a n t s  f rom s e p t i c  t<inl\ 
i n s t a  1 t a t  i o n s .  

(I)) The c o m p i l a t i o n  of i n f o r m a t i o n  on e x i s t  i n g  p r i v a t e  w a s t e  d i s p o s ; i l  
sys tems . 
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SPECIFIC LAND USE STUDY PLANS 

The l o c a t i o n s  o f  s i t e s  and m o n i t o r i n g  s t a t i o n s  o p e r a t e d  f o r  s p e c i f i e d  
l a n d  u s e s  d u r i n g  1975-76 a r e  shown on Map L-3. 

Urban Land Use 

The areas b e i n g  i n v e s t i g a t e d  d u r i n g  1975-76 and 1976-77 a r e  l i s t e d  
be low:  

Grand R i v e r  B a s i n :  

(1) The Kitchener-Waterloo-Cambridge u r b a n  a r e a  ( a p p r o x i m a t e  p o p u l a t i o n  
230,000, b o t h  f u l l y  s e p a r a t e d  and combined s y s t e m s ) .  

( 2 )  The C i t y  of Guelph ( p o p u l a t i o n  6 4 , 0 0 0 ,  f u l l y  separat :ed s y s t e m s ) .  

(3) The Town o f  New Hamburg ( p o p u l a t i o n  3 ,000,  f u l l y  s e p a r a t e d  s y s t e m ) .  

Saugeen  R i v e r  B a s i n :  

( 4 )  The Town of Durham ( p o p u l a t i o n  2 ,500 ,  99% s e p a r a t e d ,  1% combined 
s y s t e m ) .  

(5) The community of A l l a n  P a r k  ( p o p u l a t i o n  100, s e p t i c  t a n k  s y s t e m ) .  

D u r i n g  1976177,  two s m a l l  w a t e r s h e d s  d r a i n i n g  u r b a n  a r e a s  i n  K i t c h e n e r  
w i l l  b e  m o n i t o r e d  i n  d e t a i l ,  t o  p r o v i d e  i n f o r m a t i o n  f rom a r e a s  f r e e  of non- 
u r b a n  i n f l u e n c e s .  M o n i t o r i n g  w i l l  b e  r e d u c e d  i n  f r e q u e n c y  o r  d i s c o n t i n u e d  a t  
t h e  Towns of N e w  Hamburg and Durham and t h e  community of A l l a r i  P a r k .  

T r a n s p o r t a t i o n  and  U t i l i t y  Sys tems 

R e c e n t  Task  A r e p o r t s  h a v e  s u g g e s t e d  t h a t  r a i l r o a d s  are n o t  a s i g n i f i c a n t  
s o u r c e  o f  p o l l u t i o n  t o  t h e  Great Lakes  a n d ,  as a r e s u l t ,  t h e  s t u d y  o f  t h a t  
p a r t i c u l a r  l a n d  u s e  h a s  b e e n  a s s i g n e d  a l o w  p r i o r i t y  i n  t h e  A c . t i v i t y  3 program.  
O t h e r  s t u d i e s  which  are e i t h e r  p roposed  o r  p r e s e n t l y  unde r  i n v e s t i g a t i o n  are  
as f o l l o w s :  

( 1 )  C o n s t r u c t i o n  of t h e  S a r n i a  t o  M o n t r e a l  p i p e l i n e  ( a s  c o n s t r u c t i o n  
p l a n s  are f i n a l i z e d ) .  

( 2 )  The m a i n t e n a n c e  of Hydro r i g h t s - o f - w a y  i n  t h e  Guelph area ( t h e  
f e a s i b i l i t y  o f  c o n d u c t i n g  a s t u d y  i s  s t i l l  b e i n g  i n v e s t i g a t e d ) .  

( 3 )  Highway 401 n e a r  K i t c h e n e r  (ma jo r  highway main tenanc:e ,  p r e s e n t l y  
u n d e r  s t u d y ) .  
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I .  S l r l t l y  1 

I ’ r c ~ t . i p i t c i L i o n :  A MSC t i p p i n g  burkc>t  r a i n  gauge  i s  l o c a t e d  n e a r  t h e  s i t e .  

W , i t t J r  ()uCjrit i t y :  An MOC s t r e a m f l o w  gauge i s  l o c a t e d  on W i l t o n  Creek downstream 
ol L / i o  5 t r i d y  <irca.  S t a t i c  g round-wa te r  l e v e l s  a r e  o b t a i n e d  from 49 o b s e r v a t i o n  
w c > l l \  l o c ~ i t e ~ t l  i n  o r  nt’ar t h e  s i t e .  Or ie  of t h e s e  i s  m o n i t o r e d  by a c o n t i n u o u s  
w.iLcsr  I c ~ v c ~ l  r e c o r d e r .  In f  i l t r n t  i o n  mcaasiirements are o b t a i n e d  from two t y p e s  
o I 1 ys imi ,  t 5 . 
W<itc)r ()u,11 i L y :  Manudl s a m p l e s  of s u r f - a c e  water are  t a k e n  E p s t r e a m  (SLF-1)  and 
t l o w n < 7 t  r t ’ c t m  (SLY-2) on W i l t o n  Creek .  Samples  of ground water a re  wi thd rawn  
f rom t I I C  o l ) s c ~ r v a t i o n  w e l l s  b y  b a i l e r .  A c o n t i n u o u s  c o n d u c t i v i t y  r e c o r d e r  
i i i o n  i t  ors t int ’  o f  t h e  w e l l s  w i t h i n  t h e  c o n t a m i n a n t  plume.  

( i )  ( :ont,iniiiiant M i g r a t i o n  from F i v e  O n t n r i o  S a n i t a r y  L a n d f i l l  S i t e s  

1;ivc. Q , < i r i i  t < i r y  l a n d t i l l  s i t e s  a re  being: i n v e s t i g a t e d  by  c o n s u l t a n t s  u n d e r  
t * , ) n ~  r i r t  t o  Environment  Canada.  The s i t e s  a r e  B r a n t f o r d ,  P r e s t o n ,  and 
l1<i r i5  i n  t l i e  (:rand R i v e r  b a s i n ,  Hanover i n  t h e  Saugeen R i v e r  b a s i n ,  and 
k1 i ’1~) i ~s,irigii.i  i n  t h e  Lake O n t a r i o  d r a i n a g e  b a s i n .  

( i  i ) S o i  1-W;iste I n t e r a c t i o n s  

‘l’tlc Wnter -Lvo  R e s e a r c h  I n s t i t u t e  u n d e r  c o n t r a c t  t o  Environment  Canada is  
i i i v c ~ s ~ i g ~ i t i n g  t h e  a t t e n u a t i o n  and d e s o r p t i o n  of s e v e r a l  d i f f e r e n t  t y p e s  of 
i r i t l r i s  t r i 1 w a s t e s  w i t  ti t h r e e  d i f f et- e n  t soi  1 t y p e s  . 
( i  i i j I r i d u s t r i a l  Waste C h a r a c t e r i z a t i o n  S t u d i e s  

Sr,vcbii c o n t r ‘ i c t s  h a v e  b e e n  awarded by Environment Canada t o  c o n s u l t a n t s  t o  
r t i c i r ; i c t c ~ r i z c  wastes f rom v a r i o u s  i n d u s t r i e s  which a re  e v e n t u a l l y  d i s p o s e d  on 
L‘lncl * 



( i v )  L e a c h a t e  Con taminan t  A t t e n u a t i o n  S t u d y  

Under c o n t r a c t  t o  t h e  O n t a r i o  M i n i s t r y  of  t h e  Environment  t h e  W a t e r l o o  
R e s e a r c h  I n s t i t u t e  i s  i n v e s t i g a t i n g  t h e  l e a c h a t e  a t t e n u a t i o n  c a p a c i t y  of 
d i f f e r e n t  t y p e s  of  s o i l .  F i e l d  s t u d i e s  a t  t h e  F e r g u s - E l o r a  S a n i t a r y  L a n d f i l l  
S i t e  a re  b e i n g  c a r r i e d  o u t  t o  c o r r o b o r n t c  t h e  l a b o r a t o r y  i n v e s t i g a t i o n s .  
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P r o c e s s e d  O r g a n i c  Waste D i s p o s a l  ~- ---__-I____ 

1. S t u d y  1 ._ 

L o c a t i o n :  R r a n t f n r d ,  a d j a c e n t  t o  t h e  R r a n t f o r d  w a t e r  p o l l u t i o n  c o n t r o l  p l a n t  
and s a n i t a r y  l a n d f i l l  s i t e .  

G e n e r a l  D e s c r i p t i o n :  The s i t e  is  l o c a t e d  i n  t h e  Grand R i v e r  b a s i n  and c o v e r s  
a 40 a c r e  s e c t i o n  of a f a r m .  The f a rm h a s  been  i n  c o n t i n u o u s  c o r n  p r o d u c t i o n  
f o r  a t  l e a s t  t h e  p a s t  10 y e a r s .  D i g e s t e d  sewage s l u d g e ,  from t h e  B r a n t f o r d  
p o l l u t i o n  c o n t r o l  p l a n t ,  w a s  a p p l i e d  t o  t h e  s t u d y  f i e l d  f o r  t h e  f i r s t  t i m e  
i n  t h e  f a l l  o f  1974.  Sewage s l u d g e  w i l l  be  a p p l i e d  i n  t h e  f a l l  of e a c h  y e a r  
f o r  t h e  d u r a t i o n  of t h e  s t u d y .  The l a n d  i s  g e n t l y  r o l l i n g  w i t h  a s o i l  of 
sandy-  loam t e x t u r e  . 
I n s t r u m e n t a t i o n  and M o n i t o r i n g :  

P r e c i p i t a t i o n :  A MSC t i p p i n g  b u c k e t  r a i n  gauge  i s  l o c a t e d  a t  t h e  B r a n t f o r d  
p o l l u t i o n  c o n t r o l  p l a n t .  

Water Q u a n t i t y :  S u r f a c e  r u n o f f  i s  measured  a t  e a c h  of t h e  two s u b - a r e a s  by 
a c o n t i n u o u s  f l o w  r e c o r d e r  i n  c o n j u n c t i o n  w i t h  a n  H-type f lume .  Ground-water  
l e v e l s  are o b t a i n e d  f rom a t o t a l  o f  s e v e n  p i e z o m e t e r  n e s t s .  Each p i e z o m e t e r  
n e s t  c o n s i s t s  o f  a w a t e r - t a b l e  w e l l  and a n  i n t e r m e d i a t e  d e p t h  w e l l .  Sub- 
s u r f a c e  d i s c h a r g e  from a t i l e  d r a i n a g e  s y s t e m  i s  measured  m a n u a l l y  w i t h  a 
c o l l e c t i o n  c o n t a i n e r  and s t o p  w a t c h .  

Water Q u a l i t y :  Samples  of s u r f a c e  water r u n o f f  are t a k e n  a t  e a c h  s u b - a r e a  by  
a n  a u t o m a t i c  s a m p l e r .  Ground water i s  sampled  from t h e  tes t  w e l l s  m a n u a l l y  
w i t h  t h e  u s e  o f  a b a i l e r .  S u b - s u r f a c e  d i s c h a r g e  f rom t h e  t i l e  s y s t e m  i s  
sampled  m a n u a l l y .  

O t h e r :  Samples  of sewage s l u d g e ,  s o i l  and  v e g e t a t i o n  are c o l l e c t e d  m a n u a l l y  
a s  r e q u i r e d  t h r o u g h o u t  t h e  s t u d y .  

2 .  S t u d y  2 

L o c a t i o n :  R e g i o n a l  M u n i c i p a l i t y  of York ,  a p p r o x i m a t e l y  s e v e n  m i l e s  n o r t h e a s t  
of t h e  Newmarket water p o l l u t i o n  i % o n t r o l  p l a n t .  

G e n e r a l  D e s c r i p t i o n :  The s i t e  i s  l o c a t e d  a d j a c e n t  t o  t h e  Black  R i v e r  and 
c o v e r s  an  e i g h t  a c r e  s e c t i o n  of a f a r m .  The f a rm h a s  been  i n  c o n t i n u o u s  c r o p  
p r o d u c t i o n  f o r  a t  l e a s t  t h e  p a s t  t e n  y e a r s .  Sewage s l u d g e  w i l l  be  a p p l i e d  i n  
t h e  f a l l  of e a c h  y e a r  f o r  t h e  d u r a t i o n  of t h e  s t u d y .  The l a n d  is u n d u l a t i n g  
t o  r o l l i n g  w i t h  a s o i l  of sandy-loam L e x t u r e .  



I n s t r u m e n t a t i o n  and M o n i t o r i n g :  

P r e c i p i t a t i o n :  An AES p r e c i p i t a t i o n  s t a t i o n  i s  l o c a t e d  a t  Sha ron ,  3 1 1 2  
m i l e s  f rom t h e  s t u d y  s i te .  

Water Q u a n t i t y :  S u r f a c e  r u n o f f  i s  measured a t  t h e  s t u d y  s i te  by a c o n t i n u o u s  
f l o w  r e c o r d e r  i n  c o n j u n c t i o n  w i t h  a P a r s h a l l  f l u m e .  Ground-water l e v e l s  are 
o b t a i n e d  from a t o t a l  o f  f i v e  p i e z o m e t e r  n e s t s .  Four  of t h e  p i e z o m e t e r  n e s t s  
c o n s i s t  o f  a w a t e r - t a b l e  w e l l  and  a n  i n t e r m e d i a t e  d e p t h  w e l l .  The f i f t h  
n e s t  c o n s i s t s  of a s h a l l o w  w e l l ,  a w a t e r - t a b l e  w e l l  and a n  i n t e r m e d i a t e  d e p t h  
w e l l .  

Water Q u a l i t y :  Samples  of s u r f a c e  w a t e r  r u n o f f  a r e  t a k e n  by a n  a u t o m a t i c  
s a m p l e r .  Ground w a t e r  i s  sampled  from t h e  o b s e r v a t i o n  w e l l s  w i t h  a b a i l e r .  

O t h e r :  Samples  of  sewage s l u d g e ,  s o i l  and v e g e t a t i o n  are c o l l e c t e d  m a n u a l l y  
as r e q u i r e d  t h r o u g h o u t  t h e  s t u d y .  

3 .  O t h e r  S t u d i e s  R e l a t e d  t o  Land D i s p o s a l  &Sewage S l u d g e  

Under Canada-Ontar io  Agreement f u n d i n g ,  c o n s i d e r a b l e  r e s e a r c h  work i s  
b e i n g  c a r r i e d  o u t  i n  t h e  area of l a n d  d i s p o s a l  of sewage s l u d g e .  

The f o l l o w i n g  i s  a l i s t  of o n g o i n g  r e s e a r c h  p r o j e c t s :  

A. Environment  Canada I n t e r n a l  R e s e a r c h  P r o j e c t s  

( i )  E n v i r o n m e n t a l  E f f e c t s  of Chemica l  Sewage S ludge  D i s p o s a l  on Land - 
L y s i m e t e r  S tud  ies  . 

( i i )  B i o c h e m i c a l  C h a r a c t e r i z a t i o n  o f  D i g e s t e d  Chemica l  Sewage S l u d g e s .  

( i i i ) S a m p l i n g  Methodology Development f o r  I n v e s t i g a t i o n  of t h e  V a r i a b i l i t y  of 
S e w a g e  S l u d g e s .  

B. Canada-Ontar io  Agreement E x t e r n a l  R e s e a r c h  P r o j e c t s  

( i )  An E x a m i n a t i o n  of  Sewage and  Sewage S ludge  f o r  E n t e r o v i r u s e s ;  by C e n t r a l  
P u b l i c  H e a l t h  L a b o r a t o r y ,  O n t a r i o  M i n i s t r y  of H e a l t h .  

(ii) Heavy Metals i n  A g r i c u l t u r a l  Lands R e c e i v i n g  Chemical  Sewage S l u d g e s ;  
by l n s t i t u t e  of E n v i r o n m e n t a l  S c i e n c e s  and E n g i n e e r i n g ,  U n i v e r s i t y  of 
‘Toronto. 

( i i i ) L a n d  l l i s p o s a l  of Sewage S l u d g e ;  by U n i v e r s i t y  of Guelph.  

( i v )  C h a r a c t e r i z a t i o n  of  t h e  Behaviour  of C h e m i c a l l y  P r e c i p i t a t e d  S l u d g e s  i n  
Soi Is; by S o i l  R e s e a r c h  I n s t i t u t e ,  Canada Depar tment  of A g r i c u l t u r e .  

53  



E x t r a c t i v e  I n d u s t r i e s  

For  t h e  1975176 and  1976177 f i e l d  s e a s o n  two s i t e s  a re  b e i n g  s t u d i e d  
which  i n c o r p o r a t e  t r e a t m e n t  of w a s t e  d i s c h a r g e s  ( p r i m a r i l y  s e t t l i n g  p o n d s ) .  
The s i t e s ,  which  a r e  i n  t h e  Grand R i v e r  b a s i n ,  a re  a s  f o l l o w s :  

(1) Sand and  g r a v e l  p i t  o p e r a t i o n s  a t  A b e r f o y l e ,  O n t a r i o ,  and 

( 2 )  A l i m e s t o n e  q u a r r y  and  l i m e  p l a n t  a t  G l e n c h r i s t i e ,  O n t a r i o .  

E x i s t i n g  i n f o r m a t i o n  f rom r i v e r  m o n i t o r i n g  and e n v i r o n m e n t a l  s t u d y  
p rograms  i n  t h e  Sudbury  area w i l l  be examined d u r i n g  1976177 t o  d e t e r m i n e  i f  
a n y  s p e c i f i c  i n v e s t i g a t i o n s  o f  m e t a l  m i n i n g  o p e r a t i o n s  s h o u l d  be  i n i t i a t e d  
i n  1977178.  
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Private Waste Disposal

The Ministry of the Environment investigated pollutant transport from
private waste disposal systems at five sites during 1975/76.

1. Study 1

Location: On Georgian Bay near Wasaga Beach.

.. i ; c;

General Description: T~e study consists of a house and four cottages under-
lain hy a uniform fine sand deposit. There is a g~oup of three septic tank-tile
field systems which are more than to years old and loca,1;ed acbout 100 feet
from the lake: One of the three field systems is connected to the year round
dwelling and two cottages.

Instrumentation and Monitoring:

Water Quantity: A number of ground water .observation wells have been installed
for this purpose.

Wat('r Quality: Water quality samples are obtained from observation wells by

pumping.

. ., .. 1

2. study 2"

Lot'at ion: On (;eor~ian Bay near Wasaga Beach about 0..,6 miles frl?m Study 1
lo('ation.

- !
(;en('ral Description: The stl1dy confiists of a house connected to a septic
tank-tift' field system wh,fch,is about four to five years old. The system is
installed in ,I Ilniform sandy soil dpposit similar to the Study I location.

Instrument,ltion and M(lnitoring:

Similar to Stlldv 1 to(;ation.

3. StlJdy',.3

Location: ' 'On B,'1SS Lake, a few mIles ~est ,of Ori.~lia.

General Des('ription: The study consists of a house with a tile 'field system
about 1.1 ye,lrs old. The system is installed in a deposit of silty sand,
approximately nine feet in thickness overlying clayey silt.
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I t i s  t r i i m c n  t a t i o n  and M o r  i t c) r i ng : 

Sini i1 , i r  t o  S t u d y  1 loc- ; i t ion.  

4 .  S t u I y 4  

r i p t i o n :  Ti i t ,  s t u d y  v o n , i ~ ; t 5  o f  '1 t i o r i s c x  w i t h  <I t i l t .  f i e l d  s y s t e m  
w l i i c l i  i ,  ,3boiit 1 7  y e , i r s  o l d .  I'hc s i t e  is rindc>rI, i in b y  ' 3  d e p o s i t  of s a n d y  
5 i l t  e x t e n d i n g  t o  'I d e p t h  of  aboi i t  e i g h t  t o  n i n e  f e e t .  A l a y e r  of c l a y e y  
s i l t  unde r1  i c ) 5  t t ie s<liidy \ o i l ,  b u t  i t s  t h i r k n e 5 s  w < i s  no t  d c t e r m i n c d  <it t l i r  
tirnc o f  f i e l d  invc ,5L igc i t i on .  

S i m i  I<ir  Str idv 1 l o r < i t  i o n .  

5. S t l l d y 5  

(:t.ner;il Dclsc ' r ip t ion :  'TIic. s t u d y  r o u s i s t s  of n lioiise ;ind sc .pt i r  t a n k  t i l e  f i e l d  
s y s t t x  inst : i l lc .d  i n  3 r a i s e d  s a n d  I>cld on gr i in i t t '  o u t c r o p .  

T 11s t rumen t a  t i o n  a n d  Mon i t o r  i ng : 

S l i ~ i l l o w  we1 1 p o i n t s  h,ive b e e n  i n s t a l l e d  t o  c 'ollec,t  w a t e r  samples  i n  t h e  t h i n  
s o i l  m<intLe a l i o v ~  t h e  g r ~ n i t r  o u t c r o p .  I n  : i d d i t i o n ,  t r o u g h  s t r u c t u r e s  have b e e n  
c o n s t r u c t e d  to c v 1  l e c t  s i i r f n c e  r u n o f f  f o r  w'itt'r q u a l i t y  analysis. 

Ail  i n v c w t o r y  w a s  ( . o m m c n r e t i  o f  in formci t  i o n  on  t t i t s  nrimhvr .ind l o c a t i o n s  
o f  p r i v a t c  w a s t e  d i s p o s a l  5ystens i n  s c ~ L c ~ r t c t i  b a s i n s  and  w i l l  h e  c o n t i n u e d  
d u r i n g  1976177. 

S a m p l i n g  wi 1 1  I)? ~ n d e r t ~ i k e n  t l u r i n f i  t l i c -  s p r  
s i t e 5  5 t i 1 d i e d  i n  1975 t o  c h e c k  l o r  s c ~ ~ i w r i ~ i l  v<ir  
g round  w,i ter .  Sui t , ib lc ,  l o c * , i t i o n \  f o r  t l i e  s t i l d y  
s y s t e m 5  i n s t < i l  l e d  i n  s i l t y  and c l n y c v  soi 15 W I  1 
for invcast  i g < i t  i o n  d u r i n g  1976 ,ind 1 9 7 7 .  
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K e c r e a t  i o n n l  Land Use 

l i e s u l t s  from on-go ing  s t u d i e s  by t he  X i n i s t r y  o f  t h e  Environment ,ind 
t h c  Gre,it L a k e s  F o r e s t  K e s e a r c h  C e n t r e  w i l l  b v  i i t i l i z c d  i n  ~ s s c ~ s s i n g  t h c  
t b f f e c t s  o f  r e r r e u t i o n a l  1,ind u s e  on w a t e r  q u a l i t y .  

A s t u d y  of t h e  e f f e c t s  o f  r e c r e a t i o n a l  camping  o r  s o i l  and v e g e t < i t  i o n  
i n  thc  E x p e r i m e n t a l  I,akes dre<i i n  t h e  Winnipeg  R i v e r  ( l r ~ i i i i ~ i ~ e  b < i s i n  w i l  1 b e  
c o m p l e t c d  b y  t h e  U n i v e r s i t y  o f  C u e l p h  f o r  EnvironnitJiit Can<idCi. A n c l l y s i s  of 
the e f f e c t s  o n  w a t e r  q u , j l i t y  t h e r e  w i l l  be b,isetl on  s a i n p 1 i . s  c 0 1  l i , c ' t c , t l  b y  t he  
(:rc>,it L a k e s  F o r e s t  Kesedrch  Centre i n  1975.  

Av,ii I , ib le  i n f o r i m t  ion  from i n v c w t o r i c s  ,jnd r o m p l e t e d  s t i i t i i c s s  w i l  i lw 
u t  i l  i z c d  i n  c s t i r n a t i n g  t h e  s i g n i f i ( - a n c e  o f  p o l l u t i o n  1o.itIs rrorri munic ip.11 
and i n d u s t r i a l  w d s t e w d t e r  1,agoons , i nd  i r r i g ' i t  i o n  s y s t e m s .  

Kt,su 1 t s o f  o n-go i ng m o  11 i t o r  i ng for suspend  (4 s e c !  i m e n  t I> y t lie.  Met r o p c  1 i t 4 11 

' l o r o n t o  ,]rid Region  Consc.rv, i t ion A u t h o r i t y  n e , i r  I<ind f i l l i n ~ :  s i t t ,s  : i l o n g  t h t ,  
' I 'oronto w a t e r f r o n t  w i l l  b r  u t i l i z e d  w i t h  o t h e r  ( . x i s t i n g  i n f o r m , i t i o n  i n  
. i s s c s s i n g  t h e  e f f c c t s  o f  l a n d  f i l l i n g .  
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ACTIVITY ___-___ 4 - Wate r  Q u a n t i t v  and  ~ i J u a l i t v  M o n i t o r i n L F r a m e w o r k  

The  o b j e c t i v e s  o f  t h i s  a c t i v i t y  a r e  t o  de te rmints  t h e  l e v e l s  arid q u ~ i n t i t i ~ s  
of major and  t r a c e  c o n s t i t u e n t s ,  i n c l u d i n g  n u t r i e n t s ,  p e s t i c i d e s  ~ n d  s e d i m c n t s ,  
r e a c h i n g  t h e  G r e a t  Lakes  o r  moving i n  f l o w  s y c . t t . n i s  l i k i . l v  t o  rccicti t h c  Creat  
L'ikt.5 i n  t h e  f u t u r e  by  >amp1 i n g  s u r f a c e  ~ n d  ground w c i t t . r %  ,ind o i > e r a t i n g  
st rc'imf low g a u g i n g  n e t w o r k s .  

The f o l l o w i n g  p r o j e c t s  have  hcen i d e n t i f  i t c l  a <  h e i n g  n e ( - c s s a r y  f n r  t h t ,  
a c h i e v e m e n t  of th t ,  A c t i v i t y  4 ob1tdct i v y + :  

1 .  E x t e n s i v e  S u r v e i l l n n r e  Netwc3r-k - 

(a) The i d e n t i f i c a t i o n  o f  s i g n i f i c a n t  l and-u re  a c t i v i t i e s  t h a t  h a v e  
e f f e c t  on  w a t e r  q u a l i t  Y i n  t h e  p i l o t  w ~ t e r s h r d s  by opi3r;l t ing i i  nc twork  
of w a t e r  q i i n l i t y  dnd  q u a n t i t y  m o n i t o r i n g  s t a t i o n s .  

( b )  The  e x a m i n a t i o n  of l and-use  i n f o r m a t i o n  .ind water  q u a l i t y  d a t a  o b t . j i r i c d  
from A c t i v i t i e s  1 ,  2 ,  3 and h s t u d i e s  and t h P  A c t i v i t y  4 ne twork  t o  
o b t a i n  i n f o r m a t  i o n  aboiit  t h e  mechanism o f  p o l l u t a n t  t r a n s p o r t  ,ind 
s t o r a g e ,  and l a n d  u s e / w a t e r  q u a l i t y  r e l a t i o n s h i p s  o v e r  the Great 
Lakes  D r a i n a g e  B a s i n .  

( c )  The d e t e r m i n a t i o n  of t h e  t o t a l  l o a d i n g s  t o  t h e  G r e a t  l a k r s  f rom t h e  
p i l o t  w a t e r s h e d s  a s  a c c i i r a t e l y  a s  p o s s i b l ~ ,  d n d  t h e  e v a l u a t i o n  of  
d i f f e r e n t  method. of t a l L u l d t i n g  l o a d i n g s  by  m o n i t o r i n g  w a t e r  q u a n t i t y  
and  q u a l i t y  c o n t i n u o u s l y  a t  t h e  mou ths  of t h e  p i l o t  w , i t e r s h e d s .  

2 .  I n t e n s i v e  S t u d i e s  P rogram - 

( a )  The  e x a m i n a t i o n  of t h e  t i m e - v a r i a n t  n a t u r e  of  p o l l u t a n t  l o a d i n g  d u r i n g  
s t o r m  and snowmel t  e v e n t s .  

(b) The improvement of  w a t e r  q u a l i t y  sampl inR  a c c u r a c y  by t e s t i n g  
a l t e r n a t i v e  sample  c o l l e c t i o n  and  h a n d l i n g  t r c h n i q u e s .  

( c )  T h e  measurement  of c h a n g e s  i n  t h e  n a t u r e  a n d  l o a d i n g s  of p o l l u t a n t s  
d u r i n g  t r a n s p o r t  t h r o u g h  s t r e a m  r e a c h e s  by c o - o r d i n a t i o n  w i t h  o t h e r  
M i n i s t r y  o f  the. Envi ronment  s u r v e y  p rograms .  
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of a l a r g e  p r o p o r t i o n  of t h e  ma te r i a l  i n p u t  t o  t h e  s y s t e m .  Da ta  o b t a i n e d  
from t h i s  s t u d y  w i l l  be  a n a l y s e d  f o r  p r e d i c t i v e  and e x t r a p o l a t i v e  p u r p o s e s .  
Some of t h e  q u e s t i o n s  t h a t  t h i s  s t u d y  w i l l  t r y  t o  answer  a r e :  

( a )  What i s  t h e  minimum number o f  s a m p l e s  r e q u i r e d  t o  a d e q u a t e l y  
d e  f i n e  the chemogrnph (c'onc'en t r a  t i o n  p l o t t e d  a g a i n s t  t i m e  ) 
d u r i n g  h i g h  r u n o f f  e v e n t s ?  

( b )  W i l l  y e a r l y  l o a d i n g  estimates made by c o m p u t a t i o n a l  p r o c e d u r e s  
b a s e d  on l o n g  t e rm a v e r a g e s  be s i g n i f i c a n t l y  d i f f e r e n t  i f  e v e n t  l o a d s  
are e x c l u d e d ?  

( c )  I f  l o a d i n g s  a r e  s i g n i f i c a n t l y  d i f f e r e n t ,  what i s  a n  a p p r o p r i a t e  
e x t r a p o l a t i v e  t e c h n i q u e  t h a t  w i l l  c o r r e c t  t h e s e  l o a d i n g  estimates 
where h i g h  r u n o f f  e v e n t s  have  n o t  been  m o n i t o r e d  ( i . e .  m i s s e d ) .  

F r e q u e n c y  s a m p l i n g  w i l l  b e  pe r fo rmed  f o r  a se r ies  of s h o r t  term 
( 2 4 - 9 6  h r )  i n v e s t i g a t i o n s  d u r i n g  t h e s e  h i g h  r u n o f f  e v e n t s .  I n t e n s i v e  
s a m p l i n g  w i l l  b e  r e q u i r e d  d u r i n g  t h e  i n i t i a l  p h a s e  of t h e  program u n t i l  t h e  
r o u t i n e  f r e q u e n c y  me thodo logy  i s  e s t a b l i s h e d .  P r e c i p i t a t i o n ,  water q u a l i t y  
and water  q u a n t i t y  d a t a  a re  t h e  immedia t e  i n p u t s  f o r  t h i s  s t u d y .  

C a l i b r a t i o n  of CAE A u t o m a t i c  .____ Sampler  

P r o v i s i o n s  h a v e  b e e n  made i n  all d a t a  s t o r a g e  s y s t e m s  t o  i d e n t i f y  t h e  
d a t a - c o l l e c t i o n  t e c h n i q u e  (manual o r  a u t o m a t i c ) .  A n  e v e n t  m a r k e r ,  o r  
e q u i v a l e n t  d e v i c e ,  i s  employed so t h a t  s a m p l i n g  t ime can b e  a c c u r a t e l y  
d e t e r m i n e d  and  e q u a t e d  t o  a c o r r e s p o n d i n g ,  i n s t a n t a n e o u s  d i s c h a r g e  v a l u e .  

A l l  mater ia l s  c o m p r i s i n g  t h e  a u t o m a t i c  s a m p l e r  h a v e  been i n v e n t o r i e d  and 
documented f o r  p o s s i b l e  c o n t a m i n a t i o n  s o u r c e s .  

The d u r a t i o n  and e f f i c i e n c y  of t h e  p u r g i n g  c y c l e  h a s  b e e n  documented f o r  
e a c h  s t a t i o n .  The i n t a k e  l i n e  c o m p r i s e s  t r a n s p a r e n t  m a t e r i a l ,  so t h a t  
s e d i m e n t  b u i l d u p  c a n  be n o t e d  and c o r r e c t e d  by a d d i t i o n a l  back-wash. To 
a v o i d  l e n g t h y  d e l a y s  f rom sample c o l l e c t i o n  t o  s a m p l e  a n a l y s i s ,  t h e  a u t o m a t i c  
s a m p l e r  i n s t a l l a t i o n  i s  s e r v i c e d  a s  f r e q u e n t l y  a s  p o s s i b l e .  Some a b s o r p t i o n  
on c o n t ' i i n e r  w a l l s  c a n  b e  e x p e c t e d  since t h e  c o n t a i n e r s  c a n n o t  b e  p r e - r i n s e d  
w i t h  a r e p r e s e n t a t i v e  sample  of stream water .  The t e m p e r a t u r e  of t h e  h o u s i n g  
s t r u c t u r e  f o r  t h e  a u t o m a t i c  s a m p l e r  s h o u l d  b e  c o n t r o l l e d  t o  a n  optimum s t o r a g e  
t e m p e r a t u r e  o f  4 ° C .  Winte r  t h e m o s t a t  r e g u l a t i o n  makes t h i s  t a s k  s i m p l e  i n  t h e  
w i n t e r  m o n t h s ,  b u t  i t  i s  i m p o s s i b l e  i n  t h e  s u m m e r  h e a t ,  u n l e s s  r e f r i g e r a t i o n  
u n i t s  a r e  i n s t a l l e d .  Immediate  f i e l d  f i l t r a t i o n  t h r o u g h  a n  au tomated  s y s t e m ,  
p r e s e n t l y  appe , i r s  i m p o s s i b l e .  



When field technicians service the automatic sampler installations, 
a comparison sample is taken by sampling in the prescribed manual fashion 
and then immediately activating the automatic sampler. Comparison samples 
are necessary at all automatic sampler locations, because of the variation 
in physical characteristics that exist from one stream cross-section to 
another. Since the intake location of the automatic sampler if fixed near 
the streambed, it is anticipated that suspended-sediment samples collected 
automatically during high flow conditions will include bedload. Comparing 
automated and manually collected samples through a full range of streamflow 
discharge values, will yield specific relationships €or  determining true 
chemical and physical concentrations at each site. 

The documentation of storage time is essential so that emphasis will be 
assigned to values obtained from fresh samples. 

PARTICIPATING AGENCIES 

Environment Canada 

Ontario Ministry of the Environment 

~ _ _  
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ACTIVITY 6 - K i v e r b a n k  E r o s i o n  S u r v 2 s  - - - . -_ - . _. __ _._ ._ - 

O K J E C ' I ' I V E  

'Itie o h  j e r t i v e  o f  t h e  r i v e r b a n k  e r o s i o n  s t u d y  i s  t o  g a i n  '1 b e t t e r  r inder- 
s t a n d i n g  o f  hank  r e c e s s i o n  mechanisms ,ind tc) determine, thc. q u a l i t i e s  and 
q u i n t i t  ies 01 i n n t c ~ r i . i l s  i iroded on  :I r e p r c s c n t , i t i v c ~  t i r i m h e r  o f  s i t e s  s u c h  
t h , i t  c ~ c ~ t u ~ ~ l  r o n t r  ib i i t  inns o f  s e d i m e n t  t o  s t re<ims may b e  c s t i r n , i t e d .  

A f t c r  t h e  c o n r l u s i o n  o f  t h e  p r e l i m i n ' i r y  Fjtudy p h < i s c > ,  t w e n t y - f i v e  
strcanit) , inks were s e l e c t e d  i n  v a r i o u s  w a t e r s h e d s  t o r  f u r t h e r  i n v e s t i g a t i o n  
.lnd m o n i t o r i n g .  I n  t h i s  s e l e c t i o n ,  r i ~ r  a t t e m p t  was m'ide t o  c h o o s e  banks  and  
wa t e r s lied s r c p r es e n  t ;I t i v e  o f t he Sou t he r n  Ont  a r  i o  s i  t uLi t i o n  . 

1'0 f , i c i l i t , t t e  t h e  c x t r n p o l a t i o n  of s e d i m e n t  d a t a  i n  c o n j u n c t i o n  w i t h  
t h t ,  s h e e t  e r o s i o n  r e s e a r c h ,  t h e  m a j o r i t y  o f  s i t e s  were c h o s e n  i n  t h e  s i x  
A g r i c n l t u r , i l  sub-w~tersheds u n d e r g o i n g  d e t , l  i l c d  s t u d y .  A d d i t i o n , i l  s i t e s  
werc r h o s e n  from w a t e r s h c > d s  i n v o l v e d  i n  the p r e l i m i n n r y  s t u d y  f o r  r e a s o n s  
r c ' l ' i t c d  t o  L h f  morphology o f  t h e  d r a i n a g e  p < i t t e r n ,  t h e  s o i l  t y p e  and  
i i n iqueness  o f  t h e  b a n k s .  A n  e x t r e m e l y  l a r g e  b a n k  o f  o v e r  one  hundred  f e e t  
i n  h e i g h t ,  for  e x a m p l e ,  was c h o s e n  as t h i s  t y p e  of b,ink was n o t  r e p r e s e n t e d  
i n  t h e  A g r i c u l t u r a l  w a t e r s h e d s .  

C r i t e r i c i  f o r  k i n k  s e l e c t  i o n  w i t h i n  t h e  w ~ t e r s h e d s  r e l a t e d  p r i m a r i l y  
t o  t h e  p h o t o g e n i c  n a t u r e  o f  t h e  bank .  Most b a n k s  c h o s e n  a r e  exposed  o r  
on1  y l i g h t l y  v e g e t a t e d  2nd dre  r e p r e s e n t a t i v e  o f  t y p i c a l  a c t i v e  bank t y p e s  
i n  e a c h  w ~ t e r s l i c i l ,  i n  t h e i r  h e i g h t ,  shape, s o i l  t y p e  and  e r o s i o n a l  mechanisms.  
Access  t o  t h e  s i t e  c ind  o t h e r  p r a c t i c a l  c o n s t r a i n t s  were a l s o  c o n s i d e r e d .  

Two s i m u l t a n e o u s  s t r i d i e s  were i n i t i a t e d  o n  t h e s e  twenty- f  i v e  s i t e s  
e . i r l y  i n  1975  a n d  w i l  1 c o n t i n u e  f o r  a t  l e a s t  a two-ye<ir p e r i o d .  

I .  ( )u;i i i t i t ; i t  i v e  ... Study  

I'ht, . i n < i l y s e s  of t 1 n t . i  c o l l c v t c ~ d  d u r i n g  t h e  p r e l i m i n a r y  p h a s e  s u g g e s t e d  t h a t  
vc' r:i g e  c' r o  s i on r . I  t ('s o 11 s t r rnmlx nk R i 11 Sori t h e r  n On t r i o  invci 1 v e d  re  In t i v e  1 y 

s r i iCi l1  q u . i n t i t i e s ,  p r o h b l y  i n  t h e  neigtihoiir 'h~o(~d o f  1-2 m i .  l a t e r a l l y  p e r  y e a r .  
Due t o  t t i i l  s i z t ,  o i  nrovement t o  he m e n s u r e d  i n  so s h o r t  n s t u d y  and  t h e  a c c u r a c y  
r c ~ c l u i r i ~ c l  t o  ' 1 1  ic>w i ~ v i ~ n t u n l  e x t r , i p o l ; t t i o n  of t h i s  c l < i t , i  t o  S o u t h e r n  O n t a r i o  as  
<i rr~,i:ion, , I  t c i  h n i c i i i c ,  i n v o l v i n g  t e r r e s t r i a l  stereo p h o t o g r a p h y  was c h o s e n .  
P h o t o g r ~ i p h y  i s  s c . h e d i i l e d  t o r  e , i r I v  s p r i n g  '2nd 1 . i t e  f a l l .  



Successive sets of photographs when viewed StereoscopiciAly will 
show areas where change has occurred in the bank between the two points in 
time. Co-ordinate measurements may be made of these areas and volume 
determinations of material movements on the bank conducted. Computer 
programs are being designed to c.alculat e volume changes and c’orrect 
coordinate systems between successive sets of photographs. Those processes 
should be fully operative by 1916. 

The obtaining and analysis of two sets of photographs a year will 
continue until at least four complete sets of photographs are studied. 
Estimates of bank l o s s  on these sites can then be calculated. 

2 .  Quality- Study 

The quality study involves characterization of the bank material to 
determine the physical and chemical characteristics of sediment produced by 
erosion on the study banks. 

A sampling program was carried out in the spring of 1975 on the twenty- 
five sites yielding roughly seventy-five soil samples. Bank profiles were 
described as to depth, colour and presence of mottling, roots and stone 
layers. Estimations were made of soil structure and permeability of each 
horizon so that soil erodibility factors could be measured. 

The flow chart (Figure 4 )  describes the steps which the soil samples 
were carried through to September 1975. 

Throughout the quality and quantitative studies, identification of 
processes and agents of streambank erosion will be noted and documented. 
These observations and comments will be useful. when combined with information 
obtained from the analysis of the bank materials and stereo photographs in 
formulating predictive modelling of streambank erosion and extrapolating 
data to Southern Ontario during 1977178. 

PARTICIPATING AGENCIES 

Ontario Ministry of Natural Resources 
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R I V E R B A N K  M A T E R I A L  F 
~~ 

C O M P O S I T E  S O I L  SAMPLES, P R O F I L E  S A M P L I N G  
STORED I N  P L A S T I C  L I N E D  PAPER SAMPLE BAGS 

T R A N S P O R T A T I O N  T O  LABORATORY 

S I E V E  REMOVAL AND D E T E R M I N A T I O N  

OF G R A V E L  CONTENT (>2MM) 

<2MM S I Z E ,  STORED I N  
SAMPLE BAGS 

R E P R E S E N T A T I V E  P O R T I O N  OF 
SAMPLE GROUND TO PASS 60 
MESH S I E V E ,  STORED I N  

D I S P E R S I O N  AND P L A S T I C  V I A L S  
I 

PARTICLE SIZE ANALYSIS* 

ORGAN I c MATTER* 

PH* 
OXALATE EXT,  FE.,MNJ AL* 
CEC** 

EXTRACTABLE CA, MG, K j  NA** 
",,-NITROGEN 

T O T A L  K J E L D A H L  N I T R O G E N  

T O T A L  PHOSPHORUS 

MERCURY 

I WET S I E V I N G  

SAND F R A C T I O N  
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I J 
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ZN, CR)  ** 

CARBONATES * 
NA-PYROPHOSPHATE EXT,  FE* 

S I L T  AND C L A Y  
S E D I M E N T A T I O N  AND 
D E C A N T A T I O N  

D R I E D  AND STORED 
D R I E D  AND STORED 

CLAY MINERALOGY" 

* A N A L Y S I S  COMPLETED 
** ANALYSIS IN PROGRESS 

FIGURE 4- FLOW CHART FOR ANALYSIS OF RIVERBANK MATERIAL, 
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TASK D 

Review and  Assessment  of  H i s t o r i c a l  I n f o r m a t i o n  on Material Load ings  t o  t h e  
Great Lakes  v i a  T r i b u t a r y  Streams a n d  S h o r e l i n e  E r o s i o n ,  i n c l u d i n g  a F i r s t -  
O r d e r  Assessment  of t h e  R e l a t i v e  S i g n i f i c a n c e  of t h e  V a r i o u s  Land Use 
A c t i v i t i e s  . 
ACTIVITIES (CANADA AN11 IJ. S . 

1. Assessment  of s h o r e l i n e  e r o s i o n .  
2 .  Su rvey  of  r i v e r  s e d i m e n t s  and a s s o c i a t e d  water q u a l i t y .  
3. Assessment  of  t h e  e f f e c t s  of r i v e r  i n p u t s  on  Boundary waters.  

ACTIVLTY 1 - S h o r e l i n e  E r o s i o n  

S h o r e l i n e  e r o s i o n  c o n s t i t u t e s  a m a j o r  s o u r c e  of s e d i m e n t  i n p u t  t o  t h e  
boundary  w a t e r s  of  t h e  Great Lakes .  The magn i tude  of t h e  i n p u t  h a s  b e e n  
v e r y  a p p a r e n t  d u r i n g  t h e  r e c e n t  h i g h  l a k e  l e v e l s  w i t h  s e v e r e  l a n d  l o s s  due  
t o  t h e  r e c e s s i o n  of  e r o d i b l e  s h o r e l i n e s .  

I n  Canad ian  s h o r e l i n e  r e g i o n s ,  i n  p a r t i c u l a r  i n  t h e  lower  Great L a k e s ,  
t h e r e  tias b e e n  a c o n s i d e r a b l e  a c c e l e r a t i o n  i n  t h e  c o m p i l a t i o n  of d e t a i l e d  
a s s e s s m e n t  i n v e n t o r i e s  of  c o a s t a l  r e c e s s i o n .  These  i n c l u d e  a n n u a l  ra tes  of 
r e c e s s i o n  from a e r i a l  p h o t o g r a p h y ,  a s s e s s m e n t  of l a n d  u s e  and s h o r e l i n e  
s t r u c t u r e s ,  and p r o p e r t y  e v a l u a t i o n .  Coverage  i n c l u d e s  Lakes  O n t a r i o ,  E r i e ,  
S t .  C l a i r ,  s o u t h - e a s t  Huron and s o u t h e r n  Georg ian  Bay. These  i n v e n t o r i e s  
form t h e  b a s e  d a t a  f rom which  t h e  a n n u a l  t o n n a g e  of e r o d e d  mater ia l  c a n  b e  
c a l c u l a t e d .  I n  a d d i t i o n ,  b l u f f  p r o f i l e s  have  been e s t a b l i s h e d  e x t e n d i n g  
t o  a water d e p t h  of 20 meters, be low a c t i v e  wave b a s e ,  t o  s u r v e y  t h e  s h o r t -  
t e r m  c h a n g e s  i n  t h e  b l u f f  p r o f i l e s  d u e  t o  s h o r e l i n e  e r o s i o n .  One hundred  
and s i x t y - t w o  p r o f i l e s  h a v e  been  e s t a b l i s h e d  as  f o l l o w s :  

L a k e  O n t a r i o  72  
Lake E r i e  50 
Lake S t .  C l a i r  2 
Lake Huron-Georgian 38 
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‘The s t u d i e s  c a r r i e d  o u t  f o r  A c t i v i t y  1 t a k e  a d v a n t a g e  of t h e s e  
p r o f i l e s  as a b a s i s  f o r  c a l c u l a t i n g  t o t a l  t o n n a g e s  of mater ia l  i n p u t  as 
a c o n t r o l  ne twork  f o r  s a m p l i n g .  

0 B J EC 7’1 V E S 

l .  To c a l c u l a t e  t h e  t o t a l  q u a n t i t y  of s ed imen t  e n t e r i n g  i n t o  t h e  
Great Lakes  as a d i r e c t  p r o d u c t  of s h o r e l i n e  e r o s i o n .  

2 .  To d e t e r m i n e  l e v e l s  of n u t r i e n t s ,  t race  e l e m e n t s  i n  e r o s i v e  
mater ia l s  and t o  c a l c u l a t e  t h e i r  c o n t r i b u t i o n  t o  t h e  l a k e s .  

Canada - 

The program c o m p r i s e s  t h e  fo l lowi .ng  i n t e g r a t e d  s u b - a c t i v i t i e s :  

S u b - A c t i v i t y  l - 

The c o m p i l a t i o n  of  a l l  a v a i l a b l e  i n f o r m a t i o n  on h i s t o r i c a l  e r o s i o n  
i n  o r d e r  t o  compute a mean a n n u a l  t onnage  of s e d i m e n t  i n p u t .  

S u b - A c t i v i t y  2 - 

The e v a l u a t i o n  of t h e  s t r a t i g r a p h y  of i n d i v i d u a l  p r o f i l e s  t o  c a l c u l a t e  
t h e  mean a n n u a l  t o n n a g e  of i n d i v i d u a l  s t r a t i g r a p h i c  h o r i z o n s  l o s t  t o  
t h e  l a k e  by s h o r e l i n e  e r o s i o n .  

Sub-Activity 3 - 

Sampl ing  t h e  p r o f i l e s  on a s t r a t i g r a p h i c  b a s i s  t o  c o n d u c t  t h e  f o l l o w i n g  
a n a l y s e s  : 

P a r t i c l e - s i z e  a n a l y s i s  t o  q u a n t i f y  i n p u t s  f o r  1 and 2 a b o v e ,  i n  
terms of s a n d  and  g r a v e l ,  s i l t  and c l a y .  

Gcochernical  a n a l y s e s  of m a j o r ,  minor  and t race  e l e m e n t s ,  c a r b o n  
and n i t r o g e n ,  t o  d e t e r m i n e  t h e  t o t a l  g e o c h e m i c a l  i n p u t  f rom s h o r e -  
l i n e  e r o s i o n .  

‘l’he d e t e r m i n a t i o n  of t h e  forms  of phosphorus  i n  o r d e r  t o  es t imate  
t h e  a v a i l a b i l i t y  of p h o s p h o r u s  d e r i v e d  f rom s h o r e l j  n e  e r o s i o n  i n  
t h e  boundary  wa te r s .  
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S u b - A c t i v i t y  4 - 

D e t e r m i n a t i o n  of  t h e  e n g i n e e r i n g  p r o p e r t i e s  of t h e  e r o d i b l e  b l u f f s  
r e l a t i v e  t o  d i s p e r s i o n  of  wave e n e r g y  i n  o r d e r  t o  e l u c i d a t e  t h e  
m a j o r  mechanisms of  s h o r e l i n e  e r o s i o n  and t h e  e f f i c i e n c y  of p r e s e n t  
d a y  p r o t e c t i v e  s t r u c t u r e s .  

S u b - A c t i v i t y  5 - 

I n v e s t i g a t i o n  of  t h e  m i n e r a l o g y  of  b l u f f  mater ia ls  t o  o b s e r v e  
s t r a t i g r a p h i c  v a r i a t i o n  and t o  r e l a t e  s u c h  v a r i a t i o n  t o  t h e  e n g i n e e r -  
i n g  p r o p e r t i e s  i n  4 a b o v e .  

S u b - A c t i v i t y  6 - 

By o b s e r v a t i o n  of  v a r i a t i o n s  i n  t h e  sub-aqueous  p r o f i l e s  0-20 meters, 
c a l c u l a t i o n  of  wave-induced sub-aqueous e r o s i o n  and  t o  d e t e r m i n e  o n s h o r e /  
o f f s h o r e  movement o f  s e d i m e n t .  

I t  c a n  b e  s e e n  t h a t  t h e  b a s i c  s t u d y  o b j e c t i v e s  are m e t  by c o m p l e t i o n  
of  S u b - A c t i v i t i e s  1 t o  3 i n c l u s i v e .  However, i n  t h e  i n v e s t i g a t o r ' s  o p i n i o n ,  
t h e s e  d a t a  l o n g  are i n s u f f i c i e n t  and S u b - A c t i v i t i e s  4 t o  6 are  r e q u i r e d  i n  
o r d e r  t o  u n d e r s t a n d  t h e  p r o c e s s  mechanisms i n v o l v i n g  b l u f f  e r o s i o n ,  s e d i m e n t  
t r a n s p o r t  and d e p o s i t i o n  as t h e y  may r e l a t e  t o  p r e s e n t  day  p r o t e c t i o n  s t r u c t u r e s ,  
b e a c h  n o u r i s h m e n t  and d e p l e t i o n ,  e t c .  F u r t h e r ,  t h e  Land Use A c t i v i t i e s  
R e f e r e n c e  Group i s  r e q u i r e d  t o  s u b m i t  s u g g e s t i o n s  w i t h  c o s t i n g  on r e m e d i a l  
m e a s u r e s .  Such m e a s u r e s  c a n n o t  b e  s u g g e s t e d  w i t h o u t  knowledge of t h e  p r o c e s s  
i n v o l v e d  and c o s t i n g  by q u a l i f i e d  a u t h o r i t i e s  w i l l  r e q u i r e  t h e  d a t a  b a s e  a l s o  
g e n e r a t e d  u n d e r  S u b - A c t i v i t i e s  4 t o  6 .  

PARTICIPATING AGENCIES 

Envi ronment  Canada - M a r i n e  S c i e n c e s  D i r e c t o r a t e  (MSD) 
- Lakes  R e s e a r c h  D i v i s i o n ,  CCLW 

TIME SCHEDULE 

- F i e l d  s t u d i e s  c o m p l e t e d  i n  1975 
- A n a l y s e s  and d a t a  e v a l u a t i o n  t o  be comple ted  i n  1976 
- A c t i v i t y  1 R e p o r t  - 1976 
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111 ordcsr t o  r i ~ s e s s  tlie (,.)lit r ib i l t io r i  o f  romporintis ‘ j s s o c i a t e d  w i t h  l a n d  
u s v  . i ( t i v i  t i c s  s i i r l i  <is pesticide\, n u t r i e n t s ,  ,ind heavy metals commonly 
a i > o (  i < i t c d  w i t h  p i r t  i r l l L , i t e  o r  s i i ~ - , p t ~ n d e t l  m,itttJr, b o t h  the  q u a n t i t y  and q u a l i t y  
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t i.11 q i ~ ~ i i i t i  t i c ) \  01 priniciry d.it,i .  I l ies~.  ~ l a t , i  Lire‘ i ~ r ~ , [ l ( ~ i i i i [ ~ a i i t l y  composed of 
watclr qu.11 i t y  p ~ i t - ~ i i i i ~ ~ t c  r \  . i i i t l  f l o w  r.itt35 w i t  t i  \onie in fo rm, i t i o i i  o n  p d r t i c u l a t e  
i n p u t i .  ‘ I I i c .  i r i t e r i ) i - e t , i t i o n  of t t ie \e  pciL3t d.it;i, w h e n  r t1Lited t o  new i n f o r m a t i o n  
d e r i v e d  f rom ci > p e l . i T i c  r i v e r  m o i i t l i  > “ n i ~ I  i n g  p rogram t o  r e c o v e r  ,ind a n a l y z e  
s o l i d % ,  t i m e  provitii,tl  .i qri,irit i f i r a t  i o n  01 m,iter i a l s  and  compounds e n t e r i n g  t h e  
boundary  w a t e r \ .  h e  i t a t i s t  i c - a l  eva lc ia t  i o n  of t h e s e  p a r a m e t e r s  a g a i n s t  l a n d  
list’ pr‘ic t i c e  f o r  i nd iv id r i , i l  w a t e i  %hecis p r  ov ide t l  by ‘Task K and t h e  p i l o t  w a t e r -  
s h e d  s t u d i e s  of r< i \k  ( ’  o f  t l i e  s t t i t l v  p I , i r i  e n a b l e s  .in i n i t i a l  a s s e s s m e n t  of t h e  
( o n t r i b r i t  i o n s  o f  \ u c h  p r a c t  i c e s  b o t h  o n  t h e  q u a n t i t y  and q u a l i t y  o f  p a r t i c u l a t e  
compounds i n t r o d u c e d  b y  r i v e r  i n p u t  t o  the Great Lakes .  

OK.1 E(: 1’ I VES 

I .  To d e t e r n i i n e ,  t h r o u g h  s e d i m e n t a t i o n  s u r v e y s ,  the e x t e n t  o f  
t r a n s p o r a t i o t i  o f  n u t r j e n t s ,  s e l e c t e d  m e t a l s ,  and p e s t i c i d e s  
i n t o  t h e  l a k e  s y s t e m  based  on t o t a l  s e d i m e n t  l o a d i n g s .  

2 .  To d e t e r m i n e  t h e  e f f e c t  of l and  use p r a c t i c e s  on  incoming  
s e d i m e n t  and water q u a l i t y .  

3 .  ‘To assess t h e  a v a i l a b i l i t y  of tliese p o l l u t a n t s  on s e d i m e n t s  
and  t h e i r  p r e s e n t  and p o t e n t i a l  impact  on water q u a l i t y .  

All a v a i l a b l e  d a t a  on  d i s c h a r g e s  and water q u a l i t y  p a r a m e t e r s  f o r  a l l  
r ivc , r  i n p u t s  s e l e r t e d  f o r  r i v e r  mouth s a m p l i n g  are b e i n g  c o m p i l e d .  Data 
p.iraine t e r s  a re  b e i n g  mach ine -p rocessed  f o r  a l l  y e a r s  f o r  which r e c o r d s  a re  
‘ iva i l ‘ ih l e  t o  p r o v i d e  t h e  f o l l o w i n g  i n f o r m a t i o n  on i n d i v i d u a l  r i v e r  i n p u t s :  

(a) Month ly ,  s e a s o n a l ,  and annu,il meCin d i s c l i a r g e  r a t e s  and a s s o c i a t e d  
m e ~ n  t u r b i d i t y  v a l u e s  e n a b l i n g  t h e  s e l e c t  i o n  of optitnuni s a m p l i n g  
p e r i o d s  and  f o r m i n g  a b a s i s  f o r  t h e  c o m p u t a t i o n  of  t o t a l  i n p u t  
l o < i d i n g s  ~ n d  t o t a l  s e d i m e n t  y i e l d .  
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( b )  C a l c u l a t i o n  o f  the t o t a l  i n p u t  of t l iose  s o l u b l e  m a t c r j a l s  
d e t e r m i n e d  d u r i n g  t h e  m o n i t o r i n g  programmes,  

( c )  By m u l t i - v a r i a t e  and c l t i s t e r  a n a l y s i s ,  d e t e r m i n i n g  s i g n i f i c a n t  
g r o u p i n g s  of p a r a m e t e r s  and c o n t r o l l i n g  f a c t o r s .  

I n  a d d i t i o n  t o  t h e  water q u a l i t y  d a t a  from t r i b u t a r i e s ,  h i s t o r i c a l  d a t a  
f rom n e a r s h o r e  w a t e r s  of  t h e  G r c l a t  L a k e s  a r e  b e i n g  assessed t o  i d e n t  i i y  t h e  
impact  of m a t e r i a l s  d i s c h a r g e s  on a d j a c e n t  a r e a s  of t h e  L a k c s .  P r i n c i p a l  
components  o f  t l i i s  a c - t i v i  t y  a r e :  

(1) Assessment and  a g g r e g a t i o n  of a 1 1  d a t a  c o l l e c t f d  i n  t h e  ncxarshortx 
a reas  of  t h e  Great T,akes s i n c e  1967 by MOE. 

(2) T n t e r f a c i n g  Great Lakes and t r i b u t a r y  d a t a  t o  i d e n t i f y  p o s s i b l e  
r e l a t i o n s h i p s  on s e a s o n a l  and long- te rm b a s i s .  

(3 )  I d e n t i f y i n g  o t h e r  f a c t o r s  t h a t  may be a f f e c t i n g  w a t e r  q u a l i t y  i n  
t h e  Lakes  ( e . g .  s h o r e l i n e  e r o s i o n ,  major  m a r i n e  c o n s t r u c t i o n  
p r o j e c t s ,  m a j o r  p o i n t  sources, e t c . )  

S u b - A c t i v i t y  2 - R i v e r  Mouth Sediment  S u r v e y s  

To r e c o v e r  s u s p e n d e d  p a r t i c u l a t e  m a t e r i a l  f rom a l l  s i g n i f i c a n t  streams 
d r a i n i n g  i n t o  t h e  boundary  waters of t h e  Great Lakes (streams t h a t  have  been  
sampled i n c l u d e  a l l  b a s i n s  e v a l u a t e d  i n  A c t i v i t y  2 ,  S u b - A c t i v i t y  1 ) .  

Sampl ing  w a s  c o n d u c t e d  d u r i n g  t h e  1974 s p r i n g  r u n o f f  p e r i o d  i n  
t r i b u t a r i e s  d r a i n i n g  t o  Lakes  O n t a r i o  and Huron and d u r i n g  t h e  s p r i n g  of 
1975 i n  t r i b u t a r i e s  t o  Lakes  Erie and S u p e r i o r .  A d d i t i o n a l  s a m p l i n g  e v e r y  
t h r e e  weeks on  a y e a r - r o u n d  b a s i s  w a s  c o n d u c t e d  a t  r e p r e s e n t a t i v e  b a s i n s  
d r a i n i n g  t o  t h e  l o w e r  Great Lakes  and G e o r g i a n  Bay.  

A t  e a c h  r i v e r  mouth,  a n  i n t e g r a t e d  water s a m p l e s  was pumped and  f e d  
t h r o u g h  a c o n t i n u o u s  f l o w  c e n t r i f u g e  t o  r e c o v e r  p a r t i c l e s  i n  e x c e s s  of  
0 .05 m i c r o n s .  A f i l t e r e d  water sample  w a s  a l s o  c o l l e c t e d  a t  e a c h  s t a t i o n .  
The t o t a l  s o l i d s  were f r e e z e - d r i e d  and s u b j e c t e d  t o  t h e  f o l l o w i n g  a n a l y s e s :  

- Major  e l e m e n t s :  S i ,  A l ,  Fe ,  Mn, K ,  C a ,  Mg, P and S t o  p r o v i d e  
a c h e m i c a l  a s s e s s m e n t  of t h e  g r o s s  m i n e r a l o g i c a l  c o m p o s i t i o n  
of t h e  i n o r g a n i c  f r a c t i o n  of  t h e  s e d i m e n t  and a s  an i n d i c a t o r  
of t h e  form of p h o s p h o r u s  i n  t h e  s e d i m e n t .  The s t a t i s t i c a l  
e v a l u a t i o n  of t h e  t r a c e  metals  and p e s t i c i d e s  r e l a t i v e  t o  t h e  
m a j o r  e l e m e n t s  p r o v i d e  a n  i n s i g h t  i n t o  t h e  bonding  and form of 
t r a n s p o r t a t i o n  of  t h e s e  components  t o  t l i e  Great Lakes .  Such 
i n t e r p r e t a t i o n s  w i l l  b e  c o n f i r m e d  by s e l e c t i v e  e x t r a c t i o n  t e c h n i q u e s  
( c o m p l e t e ) .  
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- c a r b o n  ( o r g a n i c  and i n o r g a n i c ) ,  n i t r o g e n  ( c o m p l e t e )  

- trace metals - Hg, Pb ,  Cu, Zn, N i ,  Coy C r y  Cd, B e ,  V ,  S r ,  A s ,  
and  S e  ( c o m p l e t e )  

- m i n e r o l o g y  (on  s e l e c t e d  w a t e r s h e d s  o n l y )  

- p e s t i c i d e s .  O n t a r i o  P e s t i c i d e  L a b o r a t o r i e s  r a n  s c a n s  on  
O r g a n o c h l o r i n e  and o r g a n o p h o s p h a t e s  on a l l  s a m p l e s  ( c o m p l e t e ) .  

PARTICIPATING AGENCIES 

Envi ronment  Canada - Lakes  R e s e a r c h  D i v i s i o n ,  C C I W  
- S c i e n t i f i c  O p e r a t i o n s  D i v i s i o n ,  CCIW 
- Marine  S c i e n c e s  D i r e c t o r a t e  

O n t a r i o  M i n i s t r y  of  A g r i c u l t u r e  and Food 
- O n t a r i o  P e s t i c i d e  R e s i d u e  T e s t i n g  L a b o r a t o r y  

O n t a r i o  M i n i s t r y  of t h e  Environment  
- Water R e s o u r c e s  Branch 
- P o l l u t i o n  C o n t r o l  Branch 

TIME SCHEDULE 

A c t i v i t y  2 . 1  - 3 y e a r s ,  w i t h  a f i n a l  r e p o r t  i n  1977.  
A c t i v i t y  2 . 2  - 3 y e a r s ,  w i t h  a f i n a l  r e p o r t  i n  1978 .  

ACTIVITY 3 - E f f e c t s  of R i v e r  I n p u t s  

I n f o r m a t i o n  on use  p a t t e r n s  w i t h i n  a w a t e r s h e d  f o r  c o n t a m i n a n t s  s u c h  as 
m e t a l s ,  p e s t i c i d e s  a n d  s t a b l e  o r g a n i c  compounds are b e i n g  examined i n  
r e l a t i o n  t o  r i v e r  i n p u t s  t o  boundary  waters f o r  t h e  Task C p i l o t  w a t e r s h e d s  
and o t h e r  w a t e r s h e d s  examined under  A c t i v i t y  2 of Task D .  Such a n  a n a l y s i s  
d e t e r m i n e s  t h e  d i s p e r s i o n  of  c o n t a m i n a n t s  and  i n d i c a t e s  areas which  m e r i t  
f u r t h e r  e x a m i n a t i o n .  However, g e n e r a l i z e d  a s s e s s m e n t  of t h e  l e v e l s  of t h e s e  
c o n t a m i n a n t s  i n  water and  a q u a t i c  l i f e  fo rms  would be  of l i m i t e d  v a l u e .  T h i s  
i s  b e c a u s e  of t h e  l a c k  of d e f i n i t i v e  i n f o r m a t i o n  r e l a t i n g  c o n c e n t r a t i o n s  of 
c o n t a m i n a n t s  i n  water,  s e d i m e n t s  and t i s s u e s  w i t h  t h e  w e l l - b e i n g  of t h e  b i o t a  
C o n s e q u e n t l y ,  t h i s  s t u d y  p l a n  p u r p o s e l y  a v o i d s  c o l l e c t i o n  of more d a t a  of t h e  
m o n i t o r i n g  t y p e .  
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OBJECTIVES 

1. To assess t h e  s i g n i f i c a n c e  of s p e c i f i c  ( :on taminants  g a i n i n g  
access t o  b o u n d a r y  waters as a r e s u l t  of l a n d  u s e  a c t i v i t i e s .  

2 .  To  e s t a b l i s h  areas which  may b e  adverse1.y a f f e c t e d  a s  a r e s u l t  
of s u c h  i n p u t s ,  i n c l u d i n g  a d e t e r m i n a t i o n  of t h e  e x t e n t  o f  
d i s p e r s i o n  of  s e d i m e n t s  o f f s h o r e  and t h e  e x t e n t  of impai rment  
o f  water q u a l i t y  i n  boundary  waters. 

3 .  To d e t e r m i n e  d e g r e e  of  c o n t a m i n a t i o n  of f i s h  and o t h e r  a q u a t i c  
r e s o u r c e s  i n  areas e x p o s e d  t o  h i g h e r - t h a n - a v e r a g e  l o a d i n g s  of 
s p e c i f i c  c o n t a m i n a n t s .  

METHODOLOGY 

Canada 

S u b - A c t i v i t y  1 - 

R e v i e w  i n p u t  d a t a  f rom A c t i v i t y  2 ,  Task  D and select C o n t a m i n a n t s  
a t t r i b u t a b l e  t o  l a n d  d r a i n a g e  which  a p p e a r  t o  r e p r e s e n t  h a z a r d s  t o  
a q u a t i c  l i f e ,  m u n i c i p a l  water u s e ,  e tc .  

S u b - A c t i v i t y  2 - 

S i m u l a t e  c o m p a r a b l e  i n p u t  rates of c o n t a m i n a n t s  i n  l a b o r a t o r y  eco-  
s y s t e m  (CCIW Great Lakes  B i o l i m n o l o g y  L a b o r a t o r y )  and measure  t h e  
i m p a c t  of  t h e s e  s y s t e m s  i n  terms o f :  

a )  e f f e c t s  o n  p e r f o r m a n c e  of a l g a e ,  i n v e r t e b r a t e  f i s h - f o o d  
o r g a n i s m s  and  f i s h .  

b )  b i o m a g n i f i c a t i o n  of c o n t a m i n a n t s  i n  food  c h a i n s ,  r e l a t i n g  
t h e s e  l eve ls  i n  f i s h  t o  b o t h  h e a l t h  of f i s h  and m a r k e t a b i l i t y  
o f  f i s h .  

E x i s t i n g  i n f o r m a t i o n  a t t e s t i n g  t o  t h e  s i g n i f i c a n c e  of s e l e c t e d  
c o n t a m i n a n t s  w i l l  g u i d e  t h e  deve lopment  of t h i s  a c t i v i t y .  

S u b - A c t i v i t y  3 - 
To c a r r y  o u t  f i e l d  s u r v e y s  of s e l e c t e d  areas of  boundary  waters 
which  1 a n d  2 a b o v e  i n d i c a t e  as b e i n g  p o t e n t i a l l y  a d v e r s e l y  a f f e c t e d .  

In  o r d e r  t o  o b t a i n  d a t a  on  c o n t a m i n a n t  r e s i d u e  l e v e l s  i n  t h e  b i o t a ,  
s a m p l e s  of  f i s h ,  m a c r o i n v e r t e b r a t e s ,  p l a n k t o n ,  s e d i m e n t s  and l a k e  
waters w i l l  b e  c o l l e c t e d  d u r i n g  two f i e l d  y e a r s  and s u b j e c t e d  t o  
a n a l y s e s  f o r  p e s t i c i d e s ,  P C B s  and heavy m e t a l s .  The resu l t s  
o b t a i n e d  f rom t h e  f i e l d  s t u d i e s  w i l l  b e  r e f e r e n c e d  t o  a v a i l a b l e  
i n f o r m a t i o n  f rom a l i t e r a t u r e  r e v i e w  u n d e r t a k e n  as p a r t  of t h i s  
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s u b - a c t i v i t y  i n  o r d e r  t o  e v a l u a t e  t h e  e x i s t i n g  (and p o t e n t i a l  
l o n g - t e r m )  d e t r i m e n t a l  e f f e c t s  of c o n t a m i n a n t s  f rom l a n d  d r a i n a g e  
on t h e  l a k e s '  b i o t a .  

S u b - A c t i v i t y  4 - 

The s y n t h e s i s  of a l l  a v a i l a b l e  i n f o r m a t i o n  from t h e s e  L i m i t e d  s t u d i e s  
and  t h e  many on-go ing  p rogranmes  t o  r e l a t e  l a k e w a t e r  q u a l i t v  irnpdi rment 
t o  the, r e l a t i v e  i n p u t s  f rom a l l  s o u r c e s  of t o n t a m i n a n t < , ,  n i t t r i e r i t s ; ,  
e t c .  'This  c a l l s  f o r  a c a r e f u l  examinatic3n of L,ind d r a i n a g e  input:; 
i n  r e l a t i o n  t o  a t m o s p h e r i c  and p o i n t - s o u r c e  i n p u t s  a t  p r e s e n t  a n d ,  
when p r o j e c t e d  i n t o  t h e  f u t u r e ,  based  on d e t e c t a b l e  t r e n d s  i n  w a t e r  

l and  r e s o u r c e s  management ( i n c o r p o r a t i n g  r e s u l t s  from Task B) . 
A t  mo s phe r i c Mod c 1 

The atmospl ier  i c  model d e v e l o p e d  f o r  t h e  u p p e r  G r e a t  Lakes 
(UGLRG)  i s  t o  b e  expanded t o  encompass t h e  e n t i r e  Great Lakes 
W a t e r s h e d .  The p r o j e c t  w i l l  b e  c a r r i e d  ou t  bv c o n t r a c t  t o  
A c r e s  C o n s u l t i n g  S e r v i c e s  L t d .  P r o j e c t i o n s  of a t m o s p h e r i c  
l o a d i n g s  i n t o  t h e  f u t u r e  w i l l  b e  d e v e l o p e d  from s c e n a r i o s  
p r o v i d e d  by  Environment  Canada.  

Po i n  t - Sou r c e 1 np ~i t s 

A l l  s i g n i f  i c a n t  sewage t r e a t m e n t  p l a n t  and i n d u s t r i a l  w a s t e  
d i s c h a r g e s  t o  t h e  Great L a k e s  and t r i b u t a r y  s t r e a m 5  w i l l  be 
e v a l u a t e d .  T h e  b u l k  of p o i n t - s o u r c e  i n p u t  d a t a  w i l l  b c  o b t a i n e d  
from O n t a r i o  M i n i s t r y  of t h e  Environment  r e c o r d s .  P r o j e c t i o n s  
o f  t h c s e  p o i n t  s o u r c e  i n p u t s  i n t o  t h e  f u t u r e  w i l l  be d e v e l o p e d  
from s c c n a r i o s  and p o i n t  s o u r c e  i n p u t  mode l s  p r o v i d e d  b y  
Environment  Canada.  

A l l  d a t a  f rom 3-4 a )  a n d  b )  ( above )  w i l l  be i n c o r p o r a t e d  i n  t h e  
d c j t a  files d e v e l o p e d  u n d e r  2 . 1 .  These  d a t a  w i l l  b e  u t i l i z e d  i n  
the s t a t i s t i c a l  package  of A c t i v i t y  2 t o  i n v e s t i g a t e  h i s t o r i c a l  
t r e n d s  and f u t u r e  l o a d i n g s  unde r  d i f f e r e n t  s c e n e r i o s  b a s e d  upon 
T a s k  B ' s  l a n d  use p r e d i c t i o n s .  

Comparison o f  t r e n d s  i n  p o l l u t a n t  i n p u t  from d i f f u s e  s o u r c e s ,  
p o i n t  s o u r c e s  a n d  a t m o s p h e r i c  s o u r c e s  i n  o r d e r  t o  d e t e r m i n e  
r e l a t i v e  s i g n i f i c a n c e  o f  e a c h .  

l n v e n t o r i e s  o f  c o n t a m i n a n t  l e v e l s  i n  b i o t a  a r e  t o  be p r e p a r e d  
and compared a g a i n s t  l o a d i n g s  from d i f f u s e  s o u r c e s  i n  o r d e r  t o  
d e v e l o p  r e l a t i o n s h i p s  be tween  l o a d i n g s  and i n p u t .  
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Sub-Act iv i  t y  5 - 

To assess t h e  s p a t i a l  e x t e n t  o f  h i g h  t u r b i d i t y  w a t e r  and a s s o c i a t e d  
a reas  of l o c a l i z e d  h i g h  p l a n k t o n i c -  p r o d u c t i v i t y  a s c r i b a b l e  t o  s e d i m e n t  
i n p u t  from s h o r e l i n e  e r o s i o n  and r i v e r  i n p u t  by t h e  i n t e r p r e t a t i o n  of  

f u r t h e r  u t i l i 7 e  t h i s  t e c h n i q u c  t o  e l u c i d a t e  suspended  s e d i m e n t  trans- 
p o r t a t  i o n  p.ittiways w i t h  water mass movement a s  a r e s p o n s e  t o  c l i m a t i c  
c o n d i t i o n s  i n  o r d e r  t o  d e f i n e  t h e  7one of  e f f e c t .  

imagery  and m u 1  t i - s p e c t r a l  p h o t o g r a p h y  of the Great Lakes. To 

S u b - A c t i v i t y  6 - 

S e l e c t e d  s u r f a c e  s e d i m e n t  s a m p l e s  f rom t h e  Great L a k e s ,  c o l l e c t e d  by 
C C I W ,  w i l l  lie a n a l y z e d  f o r  o g a n o c l i l o r i n e  i n s e c t i c i d e s  and PCR's t o  d e t e r m i n e  
r e g i o n a l  r e s i d u a  I l e v e l s  and  d i s p e r s i o n  pa thways  i n  t h e  boundary  wa te r s  
as  t h e y  r e l a t e  t o  p a s t  and p r e s e n t  p r a c t i c e s  i n  t h e  W a t e r s h e d .  S i m i l a r  
s t u d i e s ,  on-going  i n  C C I W  f o r  t r a c e  m e t a l s ,  w i l l  also b e  u t i l i z e d .  

Envi ronment  Canada - F i s h e r i e s  and Mar ine  S c i e n c e  
- E n v i r o n m e n t a l  Management S e r v i c e  

(Water Q u a l i t y  L a b o r a t o r y  - C C I W )  
(Sc i e n t  i f  i c  Opera t  i o n s  Div .  - CCIW) 

0 n t . i r i o  M i n i s t r y  of t h e  Envi ronment  - Water R e s o u r c e s  Branch 

O n t a r i o  M i n i s t r y  of A g r i c u l t u r e  and Food - O n t a r i o  P e s t i c i d e  
R e s i d u e  T e s t i n g  1 ,ahorn tory  

TIME SCHEIIU1,F - - -_ - - - - - - - 

T h r e e  y e a r s ,  w i t h  f i n a l  r e p o r t  f rom a l l  S u b - A c t i v i t i e s  i n  1977 
o r  e a r l y  1 9 7 8 .  
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TABLE 3 

ACTIVITY COSTS i n  S O O O ' s  

1975176 

ACTIVITY 1 

DOE 

ACTIVITY 2 

DOE 
OME 
OMAF 

ACTIVITY 3 

DOE 
OME 
OMAF 

2 1  ( 6 0 )  

110 (180)  
N i  1 

1 2  

105 (95) 
23 
2 1  

19761  77 

- ( 4 )  

55 ( 9 6 )  
N i l  
3 

( )  i n d i c a t e s  f u n d s  a l l o c a t e d  t o  PLUARG 

No ( )  i n d i c a t e s  o r i g i n a l  estimates i n  1974 S t u d y  P l a n .  

65 (182)  
27 
1 7  

1977 178  

30 
N i l  - 

- 
25 
10 

18 



Si i l i -Av I  i v i  1 - 1  - D e t e r m i n a t i o n  of  Q u a n t i t y  and Q u a l i t y  of Eroded 
Mat e r i a 1 

( < I )  ' ~ c ~ ~ ~ ~ p l c ~ 5  ~ J I  1 I l ic l  o b t a i n e d  from s i x  d i f f e r e n t  s h o r e l i n e  t y p e s  which have  
I ) c L ~ L ~  i d i  111 i I I (  ( 1  c ~ 5  I ~ P I I I ~  r e p r e s e n t a t i v e  of s h o r e l i n e  e r o s i o n  t y p e s .  S e v e r a l  
d i f t t%i- t , i i t  7 ~ ~ ~ i i p l ~ ~  prof i le5 w i l l  b e  o b t a i n e d  from e a c h  of t h e  s h o r e l i n e  t y p e s .  
( ; r< ih  \ ~ i i i i l > l ( ~ ' 7  wi 1 1  he t , iken  a t  e a c h  p r o f i l e  s t a t i o n  from a p p r o p r i a t e  h o r i z o n s  
and  t l ~ t  , i i  1t.d t i e s c r i p r  ions ( i n c l u d i n g  e r o s i o n  d a t a )  of t h e  s h o r e l i n e  a r e a  w i l l  
b c  iiiri(lt < i t  c' I (  I t  i ii i ip l  i n g  s t a t i o n .  These  s a m p l e s  w i l l  be  a n a l y z e d  t o r  s e l e c t e d  

1 1  -, i i i d  n t  lier e l e m e n t s  of g e o c h e m i c a l  i n t e r e s t ,  a s  w e l l  a 5  
i ( , i l  r l i c i i c i c  t e r i s t i c s  ( e . g . ,  p a r t i c l e  s i L e ) .  Tn a d d i t i o n ,  the 

. ~ v ~ i  I 1 i l l  I I I i \ ( 1 1  L \ L  11 i i i g ( >  11, i 1 i t y  of s e l e c t e d  n u t r i e n t s  and m e t a l s  found i n  t l i c ,  

.;liot i' I I i i c  i i i q i  1 L c ,  w I I I h c '  e v a l u a t e d .  The e v a l u a t i o n  w i l l  b e  based  on benc ti 

re,ic t I v I i L 0 1  L i i t ,  ~ ~ L ~ o ~  I i c m i r . 1 1  forms found i n  t h e  samples  as  d e t e r m i n e d  from 
t i i t .  I i t c r i [ i i r t > .  

5 C ' l l C I  1 ( ' < 1 (  i l l 1 1  I t i  ol t h e  s h o r e l i n e  s e d i m e n t  s a m p l e s  as  w e l l  a s  on the, 

( b j  1 1 1 ~ '  v o l i i i n L ,  oi 5 l i o r e l i n e  s e d i m e n t  e roded  w i l l  be  c a l c u l a t e d  f o r  t h o s e  
ar('.i\ WIIC t (1  it.^ ire' i v < i i  l a b l e .  A maximum a n n u a l ,  minimum a n n u a l ,  c u r r e n t  
,ii inii 1 1  , i i i ( I  i v ~  t-<iy,v <iniiuCi1 amount e r o d e d  w i l l  be  d e t e r m i n e d  f o r  t h e  d i f f e r e n t  
s l i o r ~  t vpv ' ?  O n  L l i ~  l ic i \ i5  of  ( a )  a b o v e ,  t h e  e l e m e n t s  sampled w i l l  be  r e l a t e d  
t o  v i )  I IIIIIC 5 L I o t l e t l  t o c ' i t  ima te  a n  a v e r a g e  a n n u a l  p o l l u t a n t  l o a d i n g  by s h o r e  
t y p c  , i i i t l  I ) \  r<i[  cl o f  cTrosion from s h o r e l i n e  e r o s i o n .  The l a b o r a t o r y  r e s u l t s ,  
t tie ~ I I  i n t  i i \i I t-cxletl . ~ n d  n s s o r i a t e d  p o l l u t a n t  l o a d i n g s  w i l l  b e  p r e s e n t e d  i n  a 
t e i l i n i (  , 1 1  rc 1 ) o r  t , i n c l u d i n g  a n  e x t e n s i v e  s e l e c t e d  b i b l i o g r a p h y  w i t h  a b s t r a c t s .  

r t i v c \ ~ , t  i p , i t o r c ,  - U.S.  Army Corps  of E n g i n e e r s  
- G r e a t  Lakes  Bas in  Commission 
- U n i v e r s i t y  of Michig,in 
- S o i l  C o n s e r v a t i o n  S e r v i c e  

i i i h  i ( *  t i v i t y ('os t - $85,000 

c ; ~ ~ l ~ - j l (  t I V  I I y I-.! - Overview D e t e r m i n a t i o n  of P o l l u t a n t  Loadings  from 
S h o r e  l i n e  E r o s i o n  

; \ I I  ( 1 1 ) -  t (1 - t I < i ~  ( >  o v c  I v i c > w  report  on  G r e a t  Lakes s h o r e l i n e  e r o s i o n  and t h e  
r (> \ i i I  I I 11,' ( I /  I I  , i l i i  1 i I t \  iiiip.ict5 w i l l  b e  made. The rcJpor t  w i l  I be bn5ed on 
t l i c  I (  l ~ r l t  1 1  i i r t  i ~ i i i r i i ( . i l  report i n  s i l t > - a c t i v i t y  1-1 a s  w t ~ l l  a s  any o i l i c r  
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O b t a i n d b l e  d a t a  o r  e x i s t i n g  i n f o r m a t i o n  and t h e  '%est judgemen t"  of t h e  
C o n t r a c t o r .  Es t imates  of the t o t a l  mean a n n u a l  q u a n t i t y  and q u a l i t y  of e roded  
s h o r e l i n e  m a t e r i a l  on the U . S .  s i d e  w i l l  h e  made f o r  v a r i o u s  e r o s i o n  r a t e  
c o n d i t i o n s  on a p l a n n i n g  s u b a r e a  and Lake b a s i n  b a s i s .  Ongoing a c t i v i t i e s  
b y  S t a t e s ,  F e d e r a l  a g e n c i e s  and u n i v e r s i t i e s  w i l l  b e  shown. The e s t i m a t e  
of po l lu t ' l l n t  l o a d i n g  c o n t r i b u t e d  by s h o r e l i n e  e r o s i o n  w i l l  be  a v a i l a b l e  f o r  
compar i son  t o  l o a d i n g s  from t r i b u t , i r y  , ind a t m o s p h e r i c  i n p u t s  as  d e t e r m i n e d  
i n  o t h c r  a c t i v i t i e s  i n  o r d e r  t o  d e t e r m i n e  t h e  r e l a t i v e  i m p o r t a n c e  of s h o r e -  
l i n e  e r o s i o n  t o  Great Lakes w a t e r  q u a l i t y .  Management and a d m i n i s t r a t i o n  of 
s u b - c i c t i v i t y  1-1 i s  i n c l u d e d  i n  t h i s  c o s t  e s t i m a t e .  

I n v e s t i g a t o r  - G r e a t  Lakes  Bas in  Commission 

S u b - a c t i v i t y  c o s t  - $14,000 

Comple t ion  Date - J a n u a r y  1 9 7 1  
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(a) A l l  a v a i l a b l e  d a t a  on  water d i s c l i ' i r g e s ,  s e d i m e n t ,  ,ind w ~ t e r  q u n l i  t y  
( i n c l u d i n g  n u t r i e n t s ,  p e s t i c d e s ,  heavy  m e t a l s ,  a n d  r c f r a c t o r v  o r g a n i c s )  f o r  
stream mouth i n p u t 5  w i l l  lie i d e n t i f i e d .  O t h e r  s t ' i t i o n s  and d , i t a  c o l l e c t i o n  s i t e s  
on t r i b u t a r i e s  w i t t i o u t  stream mouth dn t , i  w i l l  hc,  s e l e c t e d  i n  orc1c.r t l i , i t  a 1  1 
m a j o r  t r i b u t . i r i c 7 s  m<iy b c  c o n s i d e r t d .  No , i t t empt  w i l l  btl m c i d r ,  t o  p i ib l i s l i  J 

c o m p i l a t i o n  of , 1 1 1  c -o l l ec t ec l  t r i b u t a r y  d a t , i .  Howt,ver, ;I s t i i nm, i ry  r e p o r t  w i l l  
b e  p r e p a r e d  which  i d e l i t i t  i tJs tiit) t r i b r i t , i r i e s  m o n i t o r e d ,  p a r , i m e t e r 5  m e a s u r e d ,  
f r e q i i c ~ i i ( . y  of .;,impling, pc'riod o f  r e c o r d ,  5oiir(-c' o i  d , i t , i ,  l o c < i t  i o n  , tnd .iv.ii 1 -  
a b i l i t y  of dc i t , i ,  e t c .  

(11) An ev<iLi ia t ion  w i l l  be made of  t h e  adcquacy o f  t l i c '  s a m p l i n g  n t t w o r k  
f o r  c o m p u t i n g  t o t a l  stream mouth l o a d i n g  t o  t h e  ( ; r e a t  T,akcs. Data  w i l l  be 
c v a l i i ~ ~ t e d  w i t h  rc.gnrd t o  how w e l l  t h e  s e d i m e n t  and cttemic,i l  d a t a  r e l a t e  t o  f l o w .  
(:rips i n  d<i t , j  , ind e v ~ i l u n t i o n ~  w i l l  h e  i d e n t i f i e d .  A l l  o n g o i n g  programs w i l l  be 
c .onsi t iered.  lic,conimend~itioiis w i l l  b e  m d e  a s  t o  adtf i t  ion, i l  s a n p l i n g  ( l o c a t i o n ,  
i b v e n t ,  ,ind elernent , i n n l y s c s )  wliicli,  i f  n t ~ c - c s ~ , , i r y ,  w i l  1 bc, donc be tween O c t o b e r  
1975  . ~ n d  .July 1 9 7 6 ) .  

I n v e s t i g a t o r  - ( i reat  L a k e s  B a s i n  Commission 

S u b - A c t i v i t y  c o s t  - $28 ,733  

Comple t ion  1)ate - - J u l y  1976 

B a s e d  o n  t h e  g a p s  i d e n t i f i e d  i n  Sub-Act iv i  t y  2 - 1 ,  'I l i m i t e d  number of stream 
mouths  w i l l  l i c  5urvc.yed t o  e s t ' i b l  islt t h e i r  p o l l i i t c i n t  i n p u t  t o  (ireat Lakes.  
P r i o r i t y  w i l l  b e  g i v e n  t c  tile f i l l i n g  of dny  g,ips d o c i n t e d  w i t h  t h e  r i v e r  
mou ths  o f  t h e  fo i i r  p i l o t  w, i te rs t ieds  i n  Task C .  A d d i t i o n a l  strc'am s u r v e y s  w i l l  
be  c o n d u c t e d  o n l y  where  i t  i s  i m p e r a t i v e  t o  oht . i in  a d d i t i o n a l  d n t n  t o  a d e q u a t e l y  
assess the t o t a l  t r i b u t a r y  i n p u t  t o  t h e  l < i k e .  'The s a m p l i n g  program u t i l i z e d  
w i l l  r e p r e s e n t  t h e  minimal  e f f o r t  needed  t o  o b t < i i n  d a t a  f rom which  a rough  
e s t ima te  o f  t h e  , innudl  s t r e a m  moutll oupu t  of  c c r t , i i n  p o l l u t a n t s  c a n  be made. 
( n o  new l a r g e  s c a l e  o r  e x t e n s i v e  s t r e < i m  m o r l t t i  s u r v t ~ y s  a r e  i n t e n d e d  t o  b e  
accomplished i n  t h i s  s u b - a c t i v i t y ) .  Major d a t < i  fi.ips which  r e q u i r e  e x t e n s i v e  
s a m p l i n g  e f f o r t s  o v e r  l o n g  p e r i o d s  and  which ( < i n n o t  be accompl is l icd  u n d e r  tlle 
t i m e  c o n s t r < i i n t s  of 'Task D w i l l  hi, rccornmc~nc1t.d f o r  fu tu re  c , t u d y .  

Sub-Act i v i  t y  c o s t  - $ 5 1 ,000 



Based on e x i s t i n g  d a t a ,  a c a r e f u l  e s t i m a t e  of t h e  t r i l l  i t , i r y  o i i i  I l L I t  ( i n p u t  
t o  t h e  G r e a t  Lakes )  of p o l l u t a n t s ,  i n c l u d i n g  t o t a l  suspendkxii c , o  I i t i i  i i id  ( ~ l l c ~ m i c a l  
p o l l u t a n t s  i n  p a r t i c u l a t e  and s o l u b l e  f o r m s ,  w i l l  b c  made,. l i i  r t  
t h e  i m p o r t a n c e  of h i g h  f l o w  c o n d i t i o n s ,  p a r t i c u l a r l y  s p r i n g  r i n o t f  , Lei thi ,  
l o a d i n g  o f  many s u b s t a n c e s ,  t h e  o u t p u t  from r i v e r  moiittii d i i i  in): hiqti f l o w  ,ind 
b a s e  f l o w  (no  s u r f a c e  r u n o f f )  w i l l  be c o n s i d e r e d .  R n s c ~ t l  o i l  c , ~ , t  i i i i , i i  
s o u r c e  i n p u t s  t o  t h e  t r i b u t a r i e s ,  e s t i m a t e s  of t h e  p o l l i i t ~ i r i t  o r i t  1 ) r i i  i t  t r i 1 ) i i t a b l c  
t o  d i f f u s e  s o u r c e s  w i l l  be  made. I n  a l l  c a s e 5  e s t i m n t i > i  o l  t l i (  II i. l o ~ i d i i i g  
w i l l  b e  d e l i n e a t e d  a c c o r d i n g  t o  i n d i v i d u a l  ma jo r  w a t e r s l i c c l ~ ~  t l i i >  I S  l ) l , i i i i i ing  

c ,nba reas ,  and  thc? 5 l a k e  b a s i n s .  

T n v e s t i g a t o r  - Great Lakes B a s i n  Commission 

S u b - A c t i v i t y  c o s t  - $ 2 7 ,  i i o  

Comple t ion  Date - .July, 1 9 7 7  

A d e t e r m i n a t i o n  of t h e  e f f e c t  of l a n d  m e  on r i v e r  moritli w,itcr q ~ i ~ i l  i i y  
w i l l  be  made> on a l i m i t e d  number of t r i b u t a r i e s  where  s t i f f  i i * i c B r i t  t l , i t , i  < i r c x  
a v ' i i l a b l t  ( s u c h  a s  t h e  p i l o t  w a t e r s h e d  t r i b u t a r i e s ) .  S t , i t i i t  i c % , i I  mc'tliod.: 
w i l l  be  used  t o  a t t e m p t  t o  r e l a t e  s e l e c t e d  c o m b i n a t i o n s  ( C O P  

Land use f a c t o r s  t o  r i v e r  mouth w a t e r  q u a l i t y  f ' i c t o r s .  F o r  
d e v e l o p m e n t s  i n  a w a t e r s h e d  may havp d i f f e r e n t  p o l l u t i o n  Txit 
on the s o i l  c h a r ' i c t e r i s t i c s  o r  s lope of t h e  l a n d  on whicli i t  i$ ,  \ i t u < i ~ v i I .  
C r i t i c a l  c o m b i n a t i o n s  of l a n d  u s e ,  g e o l o g y ,  and s o i l  whicli migtlt intisr , i i  t L O  
i n f l u e n c e  water q u a l i t y  w i l l  be  c o n s i d e r e d  a s  <i major f c < t t  iiri, ( I [  t l i i 5  < i i i ~ l y . ; i s .  

I n v e s t i g a t o r  - G r e a t  Lakes  B a s i n  C o m m i s s i o n  

S u b - A c t i v i t y  c o s t  - $17,535 

Comple t ion  d a t e  - J u l y ,  1977 

Suspended  s e d i m e n t s  f rom t h e  moutlis of s e l e c t e d  rn'3 jor  t r i t i u t a i r i (  C, ( l i t (  lutljrig 
a p p r o p r i ' i t e  p i l o t  w a t e r s h e d  t r i b u t a r i e s )  w i l l  be sampled  d r i r - i i i g  d i 1  I c > r c ' i \ t  
s e a s o n a l  e v e n t s .  The p o t e n t i a l  of t h e s e  5 e d i m e n t s  t o  t . i kc1  111) o r  r k s l i  , i i c s  I \ (  y 
p o l l u t a n t s ,  s u c h  as c e r t a i n  n u t r i e n t s  o r  he,ivy m e t ; i L s ,  i1nric.r t l i  I J (  r t ' i i t  
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environmental conditions which can be expected in the lakes, is to be 
investigated. Ultimately, the fraction of the total tributary loading 
that is available for uptake by organisms or which can impair water quality 
of the Great Lakes in some other way, both now and in the future, is to be 
estimated. 

Investigator - To be selected 

Sub-Activity Cost - $70,000 

Completion Date - May, 1977 
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ACTIV 1'1'Y 3 - EFFECTS O F  KTVER INPIJTS __ 

S u b - A c t i v i t y  - 3-1 - Sediment  D i s p e r s i o n  and Water Q u a l i t y  O f f s h o r e  of 
R i v e r  Mouths - ~ ~.-- ~ ~. 

'Lhrough f i e l d  su rv r ' y s  < i n  i n k e s t i g a t i o n  o f  thc. ex t t i n t  o t  d i s p e r s i o n  o t  
strecam s e d i m e n t s  0 1  fshorci , ind t he  r e s u l t i n g  d e g r a d a t i o n  o t  w a t e r  q u a l i t y  i s  
t o  be m'ide. A p i l o t  s t u d y  w i l l  be  c o n d u c t e d  t o  d e t e r m i n e  the> d i s p e r s i o n  ,ind 
f a t e  o f  s e l e c t e d  M,iurnee R i v e r  p o l l t i t a n t s  i n  Lake E r i c , .  Thc s t u d y  w i l l  h e  
c o n d u c t e d  d u r i n g  the> rn<iximuni s p r i n g  r u n o f f  arid o t h e r  r u n o f f  e v e n t s ,  and  w i l l  
r o n s i s t  o f  b o t h  s h i p b o a r d  water  qua  I i t y  measu remen t s  ,3nd remote s e n s i n g  s u r v e y s  
from , - l i r c r a f t .  An , iddi t ionC-11 o b j e c t i v e  o f  t h i s  p i l o t  s t u d y  w i l l  be t o  demon- 
s t r , i t e  t h e  uscxru lness  o f  "near real  t ime" t r a n s m i s s i o n  of  r e m o t e l y  s e n s e d  d a t a  
L o  s u r f a c e  v e s s e l s  t o  s i i p p l e m e n t  sh ipbo , i rd  d a t a  r,ol l e c t  i o n  arid i n c r e a s e  t h e  
e f f i c i e n c y  o f  s h i p b o a r d  o p e r a t  i o n .  

Depeiicl i n g  o n  the, s i i c  cc'ss o f  the p i l o t  s t u d y ,  s i m i l a r  e x l  c n s i v e  s u r v e y s  w i l l  
bc> rondr ic ted  .it otl i t ,r  s t r , i t e g i c  stream mouth regions. The st r eams  which a r e  
b e i n g  i n t e n s i v e l y  s t u t l i c d  unde r  t h e  T<isk C a c t i v i t i e s  ( t h e  C m e s e e  i n  N e w  York ,  
t h e  (:r.ind i n  Michig . in ,  , ind t h c  Henornonee i n  W i s c o n s i n )  w i l  1 l ie l i k e l y  c a n d i d a t e s  
for  t h e s e  s t u d i e s  s i n c e  i n - l a k e  dat, i  n e a r  t h e  o u t f ' i l  1s o f  thclst. t r i b u t a r i e s  
w i l l  s e r v e  .is J n ~ i t u r ~ 1  e x t e n s i o n  o f  t h e  Task C e f f o r t s .  I n  c i d d i t i o n ,  t h e  
dr , i ina j ie  of t h e  f o u r  U . S .  p i l o t  w a t e r s h e d s  r e p r e s e n t s  a s u b s t a n t i a l  p e r c e n t a g e  
o f  t h e  t o t a l  U . S .  d r a i n a g e .  These s u r v e y s ,  which  w i l l  i n c l u d e  a n a l y s i s  o f  
s e l e c t e d  n u t r i e n t s ,  p e s t i c i d e s ,  heavy  m e t a l s ,  and  r e f r a c t o r y  o r g a n i c s ,  w i l l  t h e n  
b e  used  t o  ni'ike .in o v e r ~ l l  L i s ses smen t  o f  t h e  e x t e n t  o f  d i s p e r s i o n  and the e f f e c t  
o t  stream p o l l u t , i n t s  i n  cirecis of stream o u t f a l l s  i n  t h e  Great  Lakes ,  i f  p o s s i b l e .  

I n v e s t  ig<i  t o r s  - Nemadj i R i v e r  - D r  . Michciel  S y d o r  .) Univ .  of M i n n e s o t a ,  
Menonioiiec R i v e r  - D r .  John  G .  Konrad ,  WT Dept .  o f  
Nn t .  Res . ;  Grand R i v e r  - U r .  Andrc>w R o b e r t s o n ,  Great 
Lakes  Env. Res. Lab . ,  N O M ;  Maumt,c, R i v e r  - Dr. 
C h ' i s .  He rdendor f  , Ohio S t a t e  Univ .  ; Genesee  R i v e r  - 
D r .  Koh t  . A .  Sweeney, S t a t e  I l n i v .  C o l l e g e  a t  B u f f a l o ;  
N a t i o m l  A e r o n a u t i c s  Space  Adminis .  - Dr. R .  Gedney. 

Sub-Ac , t iv i ty  Cos t  - !;220,000 

Con1 p 1 c> t 

Su b-ac t i v i  t y  ~- - - - . . . . 

on Datr, - F e b r u n r y ,  L977 

3 . 1  ( J :  Development of  mc3thodology f o r  t h e  c o r r e l a t i o n  of . -.  .._ 

plume w a t e r  a n a l y s i s  w i t h  r e m o t e  s o n s i n g  and  e x t r a -  
p o l ~ t i o n  o f  f i n d i n g s  from l i s t e d  a r e a s  t o  t h e  e n t i r e  
G r e a t  Lakes  Svs t em.  

St t idic ,s  o l  pol l u t a n t s  d i s c h , i r g e d  i n t o  r i v e r  m o u t h s  o f  t h e  Nemadj i ,  Menomonee, 
C;r<ind, M a u m e ~ e  .ind t h e  Genesee < ind  t r n n s p o r t c d  t h r o u g h  p1umc.s t o  t h e  i n t e r n a t i o n a l  
hounclLi r ies  t o  1 u l f  i l  1 t h e  r e q u i r e m e n t s  o f  S u b - a c t i v i t y  '3-1 arid 3-3(a)  a re  now 
~intlerw,iy.  'I'hesc stiitlies involvcl  t h c  s , impling of  w , i t t > r s  i n  t h e s e  p l u m e s  and  
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a n a l y s e s  t o  d e t e r m i n e  t h e  p o l l u t i o n  l o a d .  Concommitant t o  t h e  s a m p l i n g ,  
t h e r e  w i l l  be  o v e r f l i g h t s  of  t h e  a r e a s  f o r  m u l t i s p r c t r n l  band remote  s e n s i n g  
A s imilar  s t u d y  was c o n d u c t e d  i n  1975 a t  the mouth o f  t h e  Marimee R i v e r .  The 
1975  s t u d y  d a t a  and  t h e  o n g o i n g  s t u d y  w i l l  be  made a v a i l a b l e  so t h a t  a n  
a n a l y s i s  and e v a l u a t i o n  of  t h e s e  d a t a  c a n  be  made t o  d e t e r m i n e  t h e  e x t e n t  
t h e  p o l l u t a n t s  c a n  be q u a n t i f i e d  t o  remove s e n s i n g  w i t h o u t  t h e  n e c e s s i t y  
f o r  ground t r u t h  ( w a t e r  s a m p l i n g  and a n a l y s e s ) .  A methodology w i l l  b e  
d e v e l o p e d  t o  e x t r a p o l a t e  t h e  f i n d i n g s  i n  t h e s e  areas t o  t h e  e n t i r e  Great 
Lakes  Sys tem.  

I n v e s t i g a t o r  - t o  be  s e l e c t e d  

S u b - a c t i v i t y  C o s t  - $9 ,500  

Comple t ion  d a t e  - March,  1977 .  

__ S u b - A c t i v i t y  -_ . - ____ 3-2 - Assessment  of  t h e  Degree  of Con tamina t ion  of Organisms 
i n  Areas _- Exposed t o  Higher-Than-Average __-__ LoadinLs  

S e l e c t e d  " i n d i c a t o r "  o r g a n i s m s  whose movement i n  t h e  l a k e  i s  l i m i t e d  
and r e s t r i c t e d  t o  l o c a l i z e d  a r e a s ,  s u c h  a s  c e r t a i n  b e n t h i c  o r g a n i s m s ,  w i l l  
be  sampled n e a r  t h e  o u t f a l l s  o f  t h e  f o u r  p i l o t  w a t e r s h e d  streams. These  
o r g a n i s m s  w i l l  b e  a n a l y z e d  f o r  a c c u m u l a t i o n  of  p e s t i c i d e s  and o t h e r  t o x i c  
m a t e r i a l s  t h o u g h t  t o  be d e r i v e d  from l a n d  d r a i n a g e .  Contaminant  concen-  
t r a t i o n s  i n  o r g a n i s m s  i n  o u t f a l l  areas w i l l  b e  c o r r e l a t e d  t o  c o n c e n t r a t i o n s  
i n  o r g a n i s m s  o u t s i d e  of t h e  stream d i s c h a r g e  areas .  Organisms w i l l  l i k e l y  
be sampled  a l o n g  t r a n s e c t s  d e s i g n e d  t o  r e l a t e  t o  stream s e d i m e n t  d e p o s i t i o n  
o f f s h o r e .  The r e s u l t s  w i l l  a l s o  be  c o r r e l a t e d  w i t h  d e t a i l e d  l o a d i n g  d a t a  
a s  w e l l  as t h e  r e s u l t s  of t h e  f i e l d  s u r v e y s  c o n d u c t e d  i n  Sub-Ac t iv i ty  3-1 of 
Task  D.  

I n v e s t i g a t o r  - To be  s e l e c t e d  

S u b - a c t i v i t y  Cost  - $50,000 

Comple t ion  d a t e  - May, 1 9 7 7  

S u b - A c t i v i t y  ~ 3-3 - S i g n i f i c a n c e  of  Wind-Induced Mixing on the Uptake  o r  
R e l e a s e  o f  S u b s t a n c e s  A s s o c i a t e d  w i t h  Sedimented  
M a t e r i a l  i n  Nea r shore  Areas  of  t h e  Lakes --- - __ 

( a )  Samples  w i l l  be  t a k e n  a t  d i f f e r e n t  s t r a t e g i c  l o c a t i o n s  i n  t h e  p i l o t  
w a t e r s h e d  s t r e a m  d i s c h a r g e  a r e a s  and p o s s i b l y  i n  o t h e r  s t r a t e g i c  l o c a t i o n s  ( e . g . ,  
Saginaw Bay, Green  Bay, w e s t e r n  Lake E r i e )  d u r i n g  o r  i m m e d i a t e l y  f o l l o w i n g  wind 
e v e n t s  and a n a l y z e d  f o r  s e l e c t e d  n u t r i e n t s ,  p e s t i c i d e s ,  m e t a l s ,  and r e f r a c t o r y  
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( b )  A q u a n t i t a t i v e  a s s e s s m e n t  of t h e  p o l l u t a n t  l o a d i n g  from U.S. l a n d  
d r a i n a g e  a s  d e t e r m i n e d  i n  S u b - a c t i v i t y  2-3 r e l a t i v e  t o  a t m o s p h e r i c  i n p u t s  
d i r e c t l y  t o  t he  l a k e ,  p o i n t  s o u r c e  i n p u t s  and s h o r e  e r o s i o n  i n p u t s  will be  
made. A tmospher i c  i n p u t s  w i l l  b e  e s t i m a t e d  based  on t h e  l i t e r a t u r e  < i v a i l a b l e  
‘ind t h e  i n f o r m a t i o n  d e r i v e d  f rom t h e  Canad ian  Task D a t m o s p h e r i c  i n p u t  mode l ,  
w h i l e  s h o r e  e r o s i o n  and  p o i n t  s o u r c e  i n p u t s  w i l l  be  o b t a i n e d  f rom S u b - a c t i v i t y  
1-2 and  2-3, r e s p e c t i v e l y .  P r o j e c t i o n s  w i l l  a l s o  b e  made of f u t u r e  p o l l u t i o n  
f rom l a n d  d r a i n a g e  b a s e d  on  p r o j e c t e d  t r e n d s  i n  l a n d  u s e  and r e s o u r c e  management 
(as  p r o v i d e d  by  Task  A ,  B ,  and  C ) .  

I n v e s t i g a t o r  - To be  d e t e r m i n e d  

S u b - A c t i v i t y  Cos t  - $25,000 

Comple t ion  Date - Schedu led  f o r  FY 77  
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The, Rcfert.nci. Croup r e c o g n i z e d  i ii it s t) i L c ~ l  S t u d y  Plcln ( 1 9 7 4 )  
t h a t  t o  answer  Lhe reference, qucst ion itlc~q~i,i t c 1 y , x i i i i c ~  r o n s  i d e r a b l e  
d e g r e e  of d a t a  e x t r a p o l a t i o r i  W ~ ~ S  IICCC‘ 11-y. i n  forairil‘it ins; t h e  s t u d y  
p l a n ,  some l i m i t e d  work e l emc>n t s  wcxrc’ I ) i i d g c ~ t e t l  i n  l’,isl< C and D t o r  t l i e  
a p p l i c a t i o n  of  mcitl icri i ; i t ic, i l  m o t l c ~ l : 7  I O  t lit> t i , i ~ < i  t o  , t i t i  i n  t h i s  cIxtr<i-  
p o l a t i o n .  E a r l y  i n  1 9 7 6 ,  hoWcwCr, til(’ r (~ i e ren : .o  groiip t o 1  t t h a t  tlithse 
e s s e n t i a l l y  indcpendc)n t  c l f for tc ;  had t o  bc u n i f i c ~ l  u n d e r  the s t r u c t u r c  
of a PLUARC, b a s i n  w i d e  model1 iiig p r o  jcc t . ‘l’lic sc.ope oi somcl of t h c  
m o d e l l i n g  b e i n g  under taken  had t o  be ~ x p i ~ i l d e c l ,  b r i n g i n g  t o g e t h e r  in for -  
m a t i o n  f rom a l l  PLUARG Task  Groups.  

The Task  C m o d e l l i n g  subcomniit t e e  prodriced a summary r e p o r t  i n  
J a n u a r y ,  1 9 7 6 ,  o u t l i n i n g  t h e  o p t i o n s  open t o  Task  C i n  i t s  own i n t e r n a l  
m o d e l l i n g  programme. I t  w a s  t h i s  summary t h a t  w a s  t a k e n  by the Refe rence  
Group a s  a b a s i s  upon which  t o  d c v e l o p  a b a s i n  wide m o d e l l i n g  programme. 

The summary t h a t  f o l l o w s  o u t l i n e s  thc 31 L e r n a t i v e s  a v a i l a b l e  t o  
PLUARC. I t  s h o u l d  be n o t e d  t h a t  t l i c  R e f e r e n c e  Group e l e c t e d  t o  p roceed  
w i t h  a l t e r n a t i v e  4 ( u n i t  load and r c g r e s s i o n  m n l y s i s  methods  w i t h  a 
p r o j e c t  m a n a g e r ) ,  s u b j e c t  t o  f u n d i n g .  The t ime  f r ~ i n c 3  j n  wliich t h i s  
m o d e l l i n g  can b e  u n d e r t a k e n  i s  l i m i t e d .  Tf t h c  model  is riot o p e r a t i o n a l  
hy t h e  autumn of 1 9 7 7  a t  t h e  l a t e s t ,  t h e  m o d d  l i n g  work may w e l l  c a r r y  
o n  p a s t  t h e  J u l y  1978 d a t e  f o r  thr)  f i n a l  r e p o r t .  

A .  To r e v i e w  t h e  J a n u a r y  L97h report clf ~ l i e  ‘l’ask C Subcommit tee  
o n  M o d e l l i n g  ( a t t a c h e d  a s  E x h i b i t  li) and d e v e l o p  d e t a i l e d  
r ec ommenda t i oris con  c e r n  i n g  i mp 1 cme i I Lei t i on of Recommend a t i o n 
E-1’  

A .  The Commit tee  r e v i e w e d  w r  i tLen comments r e r c i v e d  from PLUARG 
p a r t i c i p a n t s  and concludchd that  t h e  comments, w l i i l c .  g c n r ~ r a l  l y  
s u p p o r t i v e  of t h e  r e p o r t ,  r o n t a i n e t l  the Fo l lowing  key i d e a s  
t h a t  s h o u l d  b e  i n c l u d e d  i n  t h e  r e p o r t  t o  PLUAKG: 

1 .  E x p l i c i t  r e f e r e n c e  t o  m o d e l l i n g  OF t h e  p o l l u t i o n a l  impac t  
of f u t u r c  h y p o t l i e t i c , i l  l a n d  uses i n  thc-. ( i r e a t  Lakes b a s i n  
i n  a d d i t i o n  t o  e x i s t i n g  l a n d  U S P  p a t t e r n s .  

i m t e :  For  t h e  s a k c  of b r e v i t y ,  on1 y Exl i ibiLs A , ~ n d  K havc  been  i n c l u d e d  
h e r e .  The o t h e r  e x h i b i t s  r c ~ f c r r c ~ t l  t o  i u  the’ t c , x t  may be o h t a j n e d  
f r o m  D r .  H .  S h e a r  a t  t h e  1 - J (  I i c ~ g i o i i ~ i l  O f f i c e .  
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2 .  l n c o r p o r a t i o n  O F  IJpper Lakes R e f e r e n c e  Group,  Corps  of 
E n g i n e e r s  Lake Erie s t u d y  me thodo logy ,  and o t h e r  r e l a t e d  
d i E F u s e  s o u r c e  s t u d y  f i n d i n g s  i n t o  t h e  m o d e l l i n g  p r o j e c t .  

3 .  Emphasis  o n  t h e  i m p o r t a n c e  o f  u s i n g  Task C f i n d i n g s  i n  
t h e  m o d e l l i n g  p r o j e c t .  

4 .  P r o v i s i o n  f o r  a d e q u a t e  d o c u m e n t a t i o n  t o  a s s u r e  t h a t  t h e  
r e s u l t s  of t h e  m o d e l l i n g  p r o j e c t  c o u l d  b e  r e a d i l y  u p d a t e d  
and r e f i n e d  s u b s e q u e n t  t o  c o m p l e t i o n  o f  t h e  PLUARC, s t u d y .  

B .  The Commit tee  e n d o r s e d  the r e p o r t  o f  t h e  T a s k  C Subcommit tee  on 
M o d e l l i n g  s u b j e c t  t o  t h e  f o l l o w i n g  m o d i f i c a t i o n s :  

1. Change "Great Lakes  B a s i n  M o d e l l i n g  P r o j e c t "  t o  "Great Lakes 
Land D r a i n a g e  M o d e l l i n g  P r o j e c t "  (GLLDM P r o j e c t )  t o  c l e a r l y  
i n d i c a t e  t h a t  t h e  p r o p o s e d  p r o j e c t  w i l l  no t  a d d r e s s  i n - l a k e  
p r o c e s s e s ,  t h a t  i s ,  t h e  p r o j e c t  w i l l  p r o v i d e  e s t ima tes  o f  
t h e  y i e l d  of p o t e n t i a l  p o l l u t a n t s  f rom t h e  t e r r e s t r i a l  p o r t i o n  
of  t h e  G r e a t  Lakes b a s i n .  

2 .  Change t h e  d u r a t i o n  o f  t h e  p r o p o s e d  p r o j e c t  from J u n e  1, 
1976 - September  3 0 ,  1 9 7 7 ,  t o  a recommendat ion t h a t  t h e  model 
b e  o p e r a t i o n a l  by September  3 0 ,  1977 .  

3 .  A l t h o u g h ,  i n  a n  i d e a l  s e n s e ,  t h e  s i x  s t a t e d  o b j e c t i v e s  a re  
d e s i r a b l e ,  t h e  Committee f e l t  t h a t  o n l y  t h o s e  o b j e c t i v e s  se t  
f o r t h  i n  P a r t  V I  of t h i s  r e p o r t  c o u l d  b e  a c h i e v e d .  
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A .  

R .  

C .  

D. 

The Commit tee  d e v e l o p c d  n p r e l i m i n a r y  d c q c r i p t i o n  of the  d a t a  
b a s e  f o r  t h e  196,501) s q .  m i .  t e r r e s t r i a l  p o r t i o n  of t h e  291 ,180  
sq. m i .  Great Lakes  B a s i n  t h a t  may be needed  t o  d e v e l o p  t h e  
p r o p o s e d  GLLDM P r o j e c t .  

1. T h i s  d a t a  b a s e  i d e n t i f i c a t i o n  is  i n t e n d e d  p r i m a r i l y  t o  p r o v i d e  
an  e s t i m a t e  of t h e  magn i tude  of t h e  d a t a  a s sembly  e f f o r t  t h a t  
may p r e c e d e  ac tua l  model  deve lopmen t .  

2 .  T h i s  d a t a  b a s e  i d e n t i f i c a t i o n  i s  n o t  i n t e n d e d  t o  b e  a d e f i n i t i v e  
d e s c r i p t i o n  of a l l  t h e  d a t a  t h a t  would b e  used  i f  a m o d e l l i n g  
p r o j e c t  i s  a c t u a l l y  d e v e l o p e d - - i t  is o n l y  a f i r s t  a p p r o x i m a t i o n  
t h a t  mus t  b e  r e f i n e d  i f  s u c h  a m o d e l l i n g  p r o j e c t  i s  u n d e r t a k e n .  

A f t e r  d e v e l o p i n g  t h e  p r e l i m i n a r y  d e s c r i p t i o n  of t h e  d a t a  b a s e ,  t h e  
Commit tee  e s t a b l i s h e d  t h e  l i k e l y  a v a i l a b i l i t y  of e a c h  t y p e  of 
d a t a  f o r  t h e  Great Lakes  B a s i n .  

1 .  ‘The a v a i l a b i l i t y  of d a t a  w a s  pu r sued  t o  t h e  e x t e n t  n e c e s s a r y  
t o  p r o v i d e  a n  es t imate  of  t h e  magn i tude  of t h e  d a t a  assembly  
e f f o r t  t h a t  m i g h t  be  i n c l u d e d  w i t h i n  a m o d e l l i n g  p r o j e c t .  

2 .  The d e t e r m i n a t i o n  of d a t a  a v a i l a b i l i t y  i s  n o t  i n t e n d e d  t o  be 
comple t e - - i t  i s  o n l y  a f i r s t  a p p r o x i m a t i o n  t h a t  mus t  be  
r e f i n e d  i f  a m o d e l l i n g  p r o j e c t  i s  u n d e r t a k e n .  

T h e  r e s u l t s  of  t h e  Commi t t ee ’ s  a n a l y s i s  of d a t a  r e q u i r e m e n t s  and 
d a t a  a v a i l a b i l i t y  a re  summarized be low.  S u p p o r t i n g  i n f o r m a t i o n  
i s  p r e s e n t e d  i n  t h e  r e f e r e n c e d  e x h i b i t s  p r e p a r e d  by Commit tee  
members as i n d i c a t e d .  

Water O u a l i t v  Data 

1. Data t h a t  may b e  r e q u i r e d .  

a .  S u r v e i l l a n c e  d a t a :  a l l  i n - s t r e a m  c o n c e n t r a t i o n s  ( n o t  l o a d s  
and  n o t  o n l y  a t  r i v e r  mouths)  f a r  t h e  e n t i r e  G r e a t  Lakes  
B a s i n .  

b .  PLUARG P i l o t  S t u d y  d a t a :  a l l  i n - s t r e a m  c o n c e n t r a t i o n  d a t a .  

2 .  Data a v a i l a b i l i t y .  ___ __._- 

a .  S u r v e i l l a n c e  d a t a :  Canada 

i. See  E x h i b i t  C f o r  a d e s c r i p t i o n  of d a t a  se t s  h e l d  o r  
b e i n g  a s sembled  a t  Queen’s  I i n i v e r s i t y ,  K i n g s t o n ,  O n t a r i o .  

ii. Summary: A p p r o x i m a t e l y  10 y e a r  d a t a  s e t  on t a p e .  
R o u t i n e l y  a v a i l a b l e  chernical  d a t a  i n c l u d e :  f o u r  
n i t r o g e n  f o r m s ,  two phosphorus  f o r m s ,  c h l o r i d e ,  
suspended  s o l i d s  and t o t a l  s o l i d s .  R o u t i n e l y  a v a i l a b l e  
b i o l o g i c a l  d a t a  i n c l u d e :  t o ? a 1  c o l i f o r m  b a c t e r i a ;  
d i s s o l v e d  oxygen ,  BOD 5 .  
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b .  S u r v e i l l a n c e  d a t a :  U .S . 

i .  See  E x h i b i t s  I) and E f o r  a d e s c r i p t i o n  of  t h e  
a v a i l a b i l i t y  of s u r v e i l l a n c e  d a t a .  

ii. Summary: U.S .  Task D h a s  p r e p a r e d  a Data A v a i l a b i l i t y  
M a t r i x - - l o c a t i o n  v s .  d a t a  t y p e  and s o u r c e - - f o r  p r i m a r i l y  
r i v e r  mouth d a t a .  I t  i s  e s t i m a t e d  t h a t  a p p r o x i m a t e l y  
80 p e r c e n t  of t h e  i d e n t i f i e d  d a t a  are i n  STORE”. E x t e n s i v e  
e d i t i n g  may be  r e q u i r e d  i f  t h e s e  d a t a  are t o  b e  u s e d .  
The I J C  S u r v e i l l a n c e  Subcommi t t ee  is c o m p i l i n g  a f i l e  
of  s u r v e i l l a n c e  d a t a  b u t  t h a t  f i l e  i s  n o t  c o m p l e t e .  

c.. P i l o t  S t u d y  d a t a :  U.S.  and Canada 

i .  The Task  C Data H a n d l i n g  and P r o c e s s i n g  Work Group 
recommended t h a t  e a c h  p i l o t  s t u d y  e i t h e r  s t o r e  d a t a  
i n  computer  p r o c e s s i b l e  fo rm i n  t h e  s p e c i f i e d  f o r m a t  
o r  d e v e l o p  t h e  c a p a b i l i t y  of s u p p l y i n g  d a t a  i n  t h a t  
f o r m a t  on r e q u e s t  f rom PLUARG s t u d y  p a r t i c i p a n t s .  

ii. S t a t u s  of U.S. P i l o t  S t u d y  water q u a l i t y  d a t a  f i l e s :  
Menomonee R i v e r  Wate r shed  S t u d y  d a t a  are  r o u t i n e l y  
e n t e r e d  i n t o  a d i g i t a l  computer  f i l e  s y s t e m  h a v i n g  t h e  
c a p a b i l i t y  of p r o v i d i n g  d a t a  i n  a f o r m a t  c o m p a t i b l e  
w i t h  t h a t  recommended by  t h e  Data P r o c e s s i n g  and H a n d l i n g  
Work Group.  A d a t a  management s y s t e m  i s  o p e r a t i o n a l  f o r  
t h e  F e l t o n - H e r r o n  and M i l l  C reek  w a t e r s h e d s  and i n c l u d e s  
t h e  c a p a b i l i t y  t o  p r o c e s s  water q u a l i t y  d a t a  i n  t h e  
STORET f o r m a t  and w i l l  i n c l u d e  t h e  c a p a b i l i t y  t o  p r o c e s s  
water q u a l i t y  d a t a  i n  t h e  f o r m a t  recommended by  t h e  d a t a  
h a n d l i n g  and p r o c e s s i n g  work g r o u p .  The Genesee R i v e r  
and Maumee R i v e r  w a t e r s h e d  p r o j e c t s  p l a n  t o  d e v e l o p  t h e  
c a p a b i l i t y  t o  p r o v i d e  w a t e r  q u a l i t y  d a t a  i n  t h e  f o r m a t  
recommended by t h e  d a t a  H a n d l i n g  and P r o c e s s i n g  Work Group. 

iii. S t a t u s  of Canad ian  P i l o t  S t u d y  water q u a l i t y  d a t a  f i l e s :  
It  i s  a n t i c i p a t e d  t h a t  a s u b s t a n t i a l  p o r t i o n  of t h e  
Canada P i l o t  S t u d y  Data w i l l  b e  a v a i l a b l e  f o r  g e n e r a l  
u s e  i n  t h e  s p e c i f i e d  f o r m a t  by O c t o b e r  of e a c h  y e a r  
f o l l o w i n g  t h e  c a l e n d a r  d a t a  y e a r .  See  E x h i b i t  F.  

E .  Water Q u a l i t y  Data 

1. Data t h a t  may b e  r e q u i r e d -  

a .  D a i l y  stream f l o w  i n  t h e  Great Lakes  b a s i n  f o r  t h e  p e r i o d  
c o r r e s p o n d i n g  t o  t h e  water q u a l i t y  d a t a .  
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2 .  D a t a  A v a i l a b i l i t y  - __ _I__ - -_ ._ 

a .  Canada: 

i .  See  E x h i b i t  C f o r  a d e s c r i p t i o n  o f  d a t a  sets h e l d  
o r  b e i n g  a s sembled  a t  Queen's U n i v e r s i t y .  

ii. Summary: A v a i l a b l e  f o r  a t 1  s t a t i o n s  f o r  p e r i o d  of 
r e c o r d  t h r o u g h  1 9 7 4 .  

b .  U.S. 

i. See  E x h i b i t  G f o r  a d i s c u s s i o n  of s t r e a m  f l o w  d a t a  
a v a i l a b l e  f rom t h e  U.S .  G e o l o g i c a l  S u r v e y .  

ii. Summary: The U.S. p o r t i o n  of t h e  Great Lakes  B a s i n  
c o n t a i n s  a p p r o x i m a t e l y  1500 USGS d i s c h a r g e  o r  s t a g e  
s t a t i o n s .  Some o f  t h e  d a t a  a r e  m a i n t a i n e d  on computer  
f i l e s  by t h e  USGS. 

F. P o i n t  S o u r c e  Data _-- 

1. Data t h a t  may b e  r e q u i r e A  

a .  D a i l y  l o a d i n g s  (Mean d a i l y  l o a d i n g  p e r  y e a r )  f rom a l l  
m u n i c i p a l  STP's and s i g n i f i c a n t  i n d u s t r i a l  s o u r c e s  on 
streams t r i b u t a r y  t o  t h e  Great Lakes  i n c l u d i n g  t h e  
l o c a t i o n  of e a c h  d i s c h a r g e .  

_--I_- 

2 .  I__ Data a v a i l a b i l i t y :  Canada and U.S. 

a .  S e e  E x h i b i t  C f o r  a d e s c r i p t i o n  of d a t a  sets h e l d  o r  b e i n g  
a s sembled  a t  Q u e e n ' s  U n i v e r s i t y  . 

b .  See E x h i b i t  D f o r  a d e s c r i p t i o n  of U . S .  EPA p o i n t  s o u r c e  d a t a .  

c .  See  E x h i b i t  H f o r  a d e s c r i p t i o n  of Upper Lakes  R e f e r e n c e  
Group method f o r  s y n t h e s i z i n g  p o i n t  s o u r c e  l o a d s .  

d .  Summary: Most a v a i l a b l e  Canad ian  d a t a  have  been  o r  will b e  
p l a c e d  i n  a computer  f i l e .  A s i m i l a r  f i l e  is  n o t  a v a i l a b l e  
f o r  U.S. d a t a .  The Upper Lakes  R e f e r e n c e  Group h a s  a model  
f o r  e s t i m a t i n g  m u n i c i p a l  and i n d u s t r i a l  l o a d s .  

G .  P h y s i o g r a p h i c  Da ta  

1. Data t h a t  may b e  r e q u i r e d  

a .  T h i c k n e s s  and c o m p o s i t i o n  ( t i l l ,  s a n d ,  c l a y ,  e t r . . j  of 
u n c o n s o l i d a t e d  o v e r b u r d e n .  
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c .  S u r f a c e  s l o p e  or  o t h r r  r e l i L > f  ii1dt.x. 

a .  Canada 

i .  S e e  E x h i b i t s  C and T f o r  d e s c r i p t i o n s  of a v a i l a b l e  
s o i l  da t a ,  u n c o n s o l i d a t e d  d e p o s i t s  d a t a  and b e d r o c k  
g e o l o g y  d a t a  i n c l u d i n g  a d d i t i o n a l  d a t a  f o r  the p i l o t  
s t u d y  w a t e r s h e d s .  

i i .  Srimmciry: S o i l  s u r v e y s  are  a v a i l a b l e  f o r  a l l  b u t  one  
c o u n t y  o f  t h e  lower  b a s i n  a r e a - t h e y  a r e  of v a r i a b l e  
a g e ,  s c a l e  and  a c c u r a c y .  Updated d e t a i l e d  s o i l  s u r v e y s  
w i l l  b e  a v a i l a b l e  t h r o u g h  t h e  PZUARC Program f o r  6 of  
t h e  11 a g r i c u l t u r a l  w a t e r s h e d s .  Broad scale  b e d r o c k  
g e o l o g y  i n f o r m a t i o n  i s  mapped f o r  t h e  whole  a rea ,  and 
more d e t a i  l e d  maps of s u r f  i c i a l  and b e d r o c k  g e o l o g y ,  and 
b e d r o c k  t o p o g r a p h y  are a v a i l a b l e  f o r  p a r t  of t h e  lower  
b a s i n .  

i i i .  S l o p e  i n d e x  t o  b e  d e r i v e d  f rom a v a i l a b l e  t o p o g r a p h i c  
maps.  

b .  U.S. 

i .  

ii. 

i i i .  

i v .  

V. 

v i .  

SCS s t a n d a r d  s o i l  s r i rveys  have  been  comple ted  €or m o s t  
of t h e  Grea t  L a k e s  B a s i n .  

See  E x h i b i t  J f o r  a d e s c r i p t i o n  of a v a i l a b l e  b e d r o c k  
d a t a .  

Summary: Bedrock g e o l o g y  d a t a  a r e  a v a i l a b l e  f o r  most  
of t h e  Great Lakes  B a s i n  b u t  map s c a l e  and i n t t . r p r e t a t i o n  
p rob lems  e x i s t .  

S l o p e  i n d e x  t o  b e  d e r i v e d  f rom a v a i l a b l e  USGS t o p o g r a p h i c  
maps .  

See E x h i b i t  K f o r  a d e s c r i p t i o n  of s o i l s ,  u n c o n s o l i d a t e d  
d e p o s i t s  and b e d r o c k  geo logy  data a v a i l a b l e  f o r  t h e  
p i l o t  w a t e r s h e d s .  

Summary: Bedrock  geoloEy and SCS s o i l  s u r v e y s  a re  
a v a i l a b l e  f o r  a l l  f o l i r  w a t e r s h e d s .  
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a .  1 2 ~ c a t i o n  and a r e a l  e x t e n t  o €  t h e  f o l l o w i n g  l a n d  uses: 
u r b a n  and u r b a n  s u b - c a t e g o r i e s  , c r o p l a n d  and improved 
p a s t u r e ,  p a s t u r e  ( r o u g h ) ,  wood land ,  and w e t l a n d .  

2 .  Data - a v s i l a b i l i t y  __ __ 

a .  Canada 

i. 

ii. 

i i i .  

i v .  

R e f e r  t o  E x h i b i t  C for a summary of d a t a  s e t s  h e l d  
o r  b e i n g  a s s e m b l e d  a t  Queen ' s  U n i v e r s i t y .  

Summary: Land u s e  d a t a  on  t a p e  from Canada Land 
Use I n v e n t o r y .  May b e  mapped and s t a t i s t i c s  may be  
p r o v i d e d  by c o u n t y  and  ma jo r  and minor  w a t e r s h e d .  

R e f e r  t o  E x h i b i t  L f o r  a d e s c r i p t i o n  of  a d d i t i o n a l  
l a n d  m e  d a t a  a v a i l a b l e  f o r  p i l o t  s t u d i e s .  

Summary: Canada Land I n v e n t o r y  maps of  18 l a n d  u s e  
c a t e g o r i e s  a v a i l a b l e  a t  a s c a l e  of 1 : 2 5 0 , 0 0 0 ;  S t a t i s t i c s  
Canada e n u m e r a t i o n  area d a t a  f rom c e n s u s ;  a i r  p h o t o s  - 
r a n g i n g  i n  d a t e  f rom 1966  t o  1 9 7 2 ;  and ground s u r v e y  
as n e e d e d ,  e s p e c i a l l y  i n  a g r i c u l t u r a l  s t u d y  areas 
where  a farm-by-farm s u r v e y  w a s  c o n d u c t e d  i n  1975.  

b .  1J .S .  

i. R e f e r  t o  E x h i b i t  D f o r  a d e s c r i p t i o n  of t h e  Purdue-ERTS 
p r o j e c t  d a t a .  

ii. S u m m a r y :  The l a n d  use  d a t a  ( f o u r  m a j o r  l a n d  u s e s  and 
s e v e n  s u b c l a s s e s )  w e r e  d e v e l o p e d  f o r  t h e  U.S.  s i d e  of 
t h e  Great Lakes  by P u r d u e  U n i v e r s i t y  u s i n g  ERTS d a t a .  
The i n f o r m a t i o n  i s  a v a i l a b l e  on m a g n e t i c  t a p e s .  The 
d a t a  a r e  p r e s e n t e d  on a c o u n t y  b a s i s  and are  a l s o  
a g g r e g a t e d  i n t o  p l a n n i n g  s u b a r e a s  (GLRC u n i t s ) .  

i i i .  R e f e r  t o  E x h i b i t  M f o r  a d e s c r i p t i o n  of a d d i t i o n a l  
l a n d  use d a t a  a v a i l a b l e  f o r  p i l o t  s t u d i e s .  

i v .  Summary: U . S .  p i l o t  s t u d y  d a t a  are a v a i l a b l e  i n  a w i d e  
r a n g e  o f  d e t a i l  and f i l i n g  s y s t e m s .  
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c.  R e f e r  t o  E x h i b i t  N f o r  a c o m p a r i s o n  of U.S. -Canada l a n d  
u s e  data  as p r e p a r e d  by Task  B a t  i t s  December 1 6 ,  1975 
m e e t i n g .  D i f f e r e n c e s  e x i s t  b u t  t h e y  do n o t  a p p e a r  t o  
p o s e  i n t r a c t a b l e  p r o b l e m s  w i t h  r e s p e c t  t o  a GLLDM P r o j e c t .  

d .  The amount and g e n e r a l  s p a t i a l  l o c a t i o n  of  f u t u r e  l and  
u s e  i s  b e i n g  d e t e r m i n e d  u n d e r  Task B-5. 

I. Summary 

1. Data t y p e s  l i k e l y  t o  be  r e q u i r e d  f o r  a GLLDM P r o j e c t  e x i s t .  

2 .  The d a t a  may v a r y  w i d e l y  i n  q u a l i t y  and s p a t i a l  and t e m p o r a l  
r e s o l u t i o n .  

3 .  No m a j o r  s y s t e m a t i c  e f f o r t  h a s  b e e n  u n d e r t a k e n  or are p l a n n e d  
t o  c o n v e r t  t h e  a v a i l a b l e  d a t a  t o  u n i f o r m  f o r m a t s  and t o  create 
r e a d i l y  a c c e s s i b l e  computer  f i l e s - a  n o t a b l e  e x c e p t i o n  i s  t h e  
d a t a  b a s e  b e i n g  d e v e l o p e d  a t  Queen ' s  U n i v e r s i t y .  

4 .  Depending o n  t h e  a n a l y t i c  t e c h n i q u e s  s e l e c t e d  f o r  t h e  GLLDM 
P r o j e c t ,  a m a s s i v e  d a t a  b a s e  deve lopment  e f f o r t  may b e  r e q u i r e d .  

I V .  LAND USE AND LAND MANAGEMENT-AN IMPORTANT DISTINCTION 
--1__11-___- 

A. 

B.  

C .  

D.  

O b j e c t i v e  A of  t h e  GLLDM P r o j e c t  i s  t o  i n d i c a t e  t h e  relative 
s i g n i f i c a n c e  o f  l a n d  u s e s  on  t h e  y i e l d  of p o l l u t a n t s  t o  t h e  Great 
Lakes ,  w h e r e a s  O b j e c t i v e  B i s  t o  i n d i c a t e  t h e  r e l a t i v e  s i g n i f i c a n c e  
of  l a n d  management on  t h e  p o l l u t a n t  y i e l d .  

The Commit tee  c o n c l u d e d  t h a t  whi le  i t  i s  l i k e l y  t h a t  a Great Lakes 
Land D r a i n a g e  Model c a n  b e  d e v e l o p e d  w i t h  l a n d  u s e  as a n  i n p u t  
p a r a m e t e r  i t  i s  u n l i k e l y  t h a t  s u c h  a model c a n  be  d e v e l o p e d  w i t h  
l a n d  management ( o t h e r  t h a n  a l t e r n a t i v e  f u t u r e  l a n d  u s e s )  as a n  
i n p u t  p a r a m e t e r .  T h i s  c o n c l u s i o n  i s  b a s e d  on  t h e  o b s e r v a t i o n  t h a t  
w h e r e a s  r e a s o n a b l y  c o m p a t i b l e  l a n d  u s e  d a t a  are a v a i l a b l e  f o r  
t h e  e n t i r e  Great Lakes  B a s i n ,  s i m i l a r  l a n d  management d a t a  are 
n o t  a v a i l a b l e .  

T h e r e f o r e ,  t h e  r e l a t i o n s h i p s  be tween l a n d  management and p o l l u t a n t  
y i e l d s  w i l l  h a v e  t o  emanate  f rom o t h e r  s o u r c e s ,  m a i n l y ,  l i t e r a t u r e  
s u r v e y  work by Task A and c o o r d i n a t e d  i n t e r p r e t a t i o n s  of  p i l o t  
s t u d y  d a t a  by  Task  C .  I n t e r p r e t a t i v e  r e p o r t s  and i n t e g r a t i v e  
e f f o r t s  by  Task C are t h e  p r i m a r y  means by  which t h e  PLUARG s t u d y  
w i l l  make a n  o r i g i n a l  c o n t r i b u t i o n  t o  t h e  e f f e c t  of l a n d  management 
on t h e  y i e l d  of p o l l u t a n t s  by l a n d  d r a i n a g e .  

E x h i b i t  0 i s  a s c h e m a t i c  r e p r e s e n t a t i o n  of  t h e  s o u r c e  and u s e  of 
l a n d  management i n f o r m a t i o n  w i t h  e m p h a s i s  on  i t s  r e l a t i o n s h i p  t o  
t h e  model  a n d  t h e  d e v e l o p m e n t  o f  a l t e r n a t i v e  management p l a n s  f o r  
t h e  Great Lakes  B a s i n .  
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V .  DESCRIPTION OF ALTERNATIVE APPROACHES TO THE GLLIIM PROJECT _ ~ - ~ . _ _ _ _ _ _  -I._.____- -._I__ 

A .  The Commit tee  i d e n t i f i e d  f o u r  a l t e r n a t i v e  a p p r o a c h e s  t o  t h e  GLLDM 
P r o j e c t ,  more s p e c i f i c a l l y ,  f o u r  ways t o  o b t a i n  e s t i m a t e s  of t h e  
y i e l d  o f  p o t e n t i a l  p o l l u t a n t s  f rom t h e  l a n d  s u r f a c e  t o  t h e  G r e a t  
Lakes  u n d e r  e x i s t i n g  and  h y p o t h e t i c a l  f u t u r e  l a n d  u s e  c o n d i t i o n s .  
The r e s o u r c e ,  c o s t  and  t i m e  r e q u i r e m e n t s  of e a c h  a p p r o a c h  w e r e  
e s t i m a t e d .  A l t e r n a t i v e  a p p r o a c h e s  were d e v e l o p e d  i n  o r d e r  t o  
p r o v i d e  a f u l l  a r r a y  of c h o i c e s  t o  PLUARG. A s u p p l e m e n t a l  b e n e f i t  
of t h i s  a n a l y s i s  w a s  improved u n d e r s t a n d i n g  of c u r r e n t  PLUARG 
i n t e g r a t i v e  e f f o r t s  i n  t h e  a r e a  of "mode l l ing" .  

The f o u r  a l t e r n a t i v e  approaches - - each  of wh ich  would f u n c t i o n  f o r  
two yea r s - - f rom a b o u t  mid-1976 t o  mid- l978--are  d i s c u s s e d  be low.  

B.  - A l t e r n a t i v e  1 - M a i n t a i n  S t a t u s  Quo 

1. T h i s  a l t e r n a t i v e  w a s  i d e n t i f i e d ,  n o t  b e c a u s e  i t  was t h o u g h t  t o  be  
a v i a b l e  c h o i c e ,  b u t  b e c a u s e  i t  p r o v i d e s  a b a s e l - i n e  o r  benchmark 
a g a i n s t  which  t h e  " c o s t  and b e n e f i t s "  of t h e  o t h e r  t h r e e  
a l t e r n a t i v e s  may b e  measu red .  

2 .  Under t h e  M a i n t a i n  S t a t u s  Quo a l t e r n a t i v e ,  no s i g n i f i c a n t  
c h a n g e s  would b e  made i n  t h o s e  a s p e c t s  of t h e  PLUARG s tudy- -  
p r i n c i p a l l y  Task  C and D-- that  r e l a t e  d i r e c t l y  t o  e s t i m a t i n g  
t h e  y i e l d  of d i f f u s e  s o u r c e  p o l l u t a n t s  t o  t h e  Great Lakes .  
F u r t h e r m o r e ,  t h e  p r i n c i p a l  i n t e g r a t i v e  e f f o r t  would b e g i n  unde r  
t h e  r e p o r t  p r e p a r a t i o n  p r o c e s s  i n  e a r l y  1978 .  

3 .  T h i s  i s  a "no c o s t "  a p p r o a c h  i n  t h a t  no  a d d i t i o n a l - - t h a t  i s ,  
n o t  now a n t i c i p a t e d - - w o r k  e l e m e n t s  would b e  r e q u i r e d .  

C .  A l t e r n a t i v e  2 - E x i s t i n g  Program P l u s  I n t e g r a t o r  

1. Under t h i s  a l t e r n a t i v e ,  no s i g n i f i c a n t  c h a n g e s  would be  made 
i n  t h o s e  a s p e c t s  of t h e  PLUARG s t u d y - - p r i n c i p a l l y  Task  C and 
D-- that  r e l a t e  d i r e c t l y  t o  e s t i m a t i n g  t h e  y i e l d  of d i f f u s e  
s o u r c e  p o l l u t a n t s  t o  t h e  Great Lakes .  

2 .  However, a f o r m a l  l i m i t e d  i n t e g r a t i v e  e f f o r t  would be i n i t i a t e d  
i m m e d i a t e l y  i n  t h e  fo rm o f  a p r o f e s s i . o n a l  who wou ld ,  w i t h  
modes t  s u p p o r t  s e r v i c e s :  

a .  become i n t i m a t e l y  f a m i l i a r  w i t h  p a s t ,  c u r r e n t  and p r o j e c t e d  
Task  C and  D e f f o r t s ;  
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b .  u.:ing r e s u l t s  of t hose  e f f o r t \ - - e . g . .  u n i t  l o a d s  of 
\e lc ,c , ted p o t e n t i , i l  p o L l u t a n t s  f o r  qome I< ind  use-( o v o r  
(*ompLexc ,5  <is m a y  b e  p r o v i d e d  by <I r a s k  C p i l o t  s t u d y  
< i n d  c ~ s t i m , i t c ~ d  t o t a l  . i n n u n 1  l o < i d s  o f  s e l e c t e d  p o t e n t i a l  
po l  l ~ t ~ i n t  c, I o r  s o n i ( ~  major w < i t e r s h e d s  i n  t h e  ( , r e a t  Lake5 
Ba5 i n  '15 p rov  it1t.d b y  ' I a sk  l)--tIic p r o f e s s i o n a l  would 
c . < t i m , i t e  t o t a  1 l o < i d s  o f  selec teti p o t e n t i , i l  p o l l u t a n t s  
t o  t h e  ( , r e C i t  h k c . 5  u n d e r  e x i s t i n g  ,ind liypotlietic.11 f u t u r e  
r o n t l  i t I 0115. . l i d  ; 

( . prcxp<irc> , I  r c > p o r t  f o r  s u b m i s s i o n  t o  and  r e v i e w  by PLUAKL. 
1 t i 5  ' in t  i r i p . i t e d  tli 'it t h e  p r o f e s s i o n a l  w o u l d  r e l y  
p r i m i r i l y  o n  t l i c a  r e s u l t s  .Ind f i n d i n g s  o f  e x i - t i n g  
< I C  t i v i t  i c > \  'is oppoc ,ed  t c  work ing  w i t h  t h e  b a s i c  d ~ i t ~ i .  

3. l'tre p r o t c ' s s i o n , i l  w o u l d  i d e a l l y  come f rom w i t h i n  t h e  I'I,UAKG 
5 t u J y  bec . iusc~  of f ' i m i l i a r i t y  w i t h  tile p r o j e c t  b u t  c o u l d  be  
r e t n i n e d  from o u t s i d e  PLUARG on '3 c o n s u l t a n t  o r  o t h e r  bas i s .  

4 .  I'he p r o i e s 5 i o n a l  would b c  an  " i n t t . g r a t o r "  a s  oppos:ed t o  a 
"coorcl in , i t i ) r"  o r  "manager1' i n  t h a t  w h i l e  he or sile would iicivcl 
A( ~ ' e s s  t o  t h e  c o n t i n u o u s  f l o w  o f  d a t ' i  and  i n f o r m a t  i o n  b e i n g  
product.d p r i m a r i l y  b y  Tasks  C and D ,  t h e  p r o f e s s i o n a l  would 
n o t  li,ive . i u t h o r i t y  t o  c o n t r o l  o r  d i r e c t  a n y  . t s p e c t s  of  t h e  
work e f f o r t s .  

5 .  ?'tic ec,t im,ited c o s t  o f  t h i s  a p p r o a c h ,  <js d e v e l o p e d  i n  E x h i b i t  
i', i s  $100,000 ovc'r a t w o  y e a r  p e r i o d .  T h i s  would btx a n  
. i d d i t i o i i , i l  c ' o 5 t  t o  t h e  P1,UARG p r o j e c t  i n  t l i a t  this work 
c l e m e n t  i s  n o t  i n  t h e  csur ren t  s t u d y  p l a n .  

I . 1lndt.r t h i 5  < ipp roac l i ,  t h e  u n i t  lo , id  m e t h o d  w o u l d  b e  n s c ~ l  t o  
c l s t i m , j t t .  thc> v i t ~ l d  o t  d i f f u 5 ~  s o ~ i r (  e pol l u t , i n t s  t o  t h e  C:rc.,it 
L i k c . 5  i indcr  e x i s t i n g  a n d  h y p o t t i e t  i c ' i l  f u t u r e  l c i n d  use 
c . o n t l  i t i o n s .  

2 .  Ilni t l o a d  f a c t o r s  m i g h t  be o b t a i n e d  from: the> Task  C T e c h n i c a l  
(:ommittec, T a s k  1) b a s c d  o n  i t s  a n a l y s i s  of r i v e r  moiitli d a t a  
and f r o m  Working (:rorips A and I3 of t h e  Uppcr Lakes Kt>fe ren ( , e  
(;roiip. Wtiilc~ i t  i s  a n t i c i p n t c d  t h a t  a s u b s t a n t i a l  e f - f o r t  
w i ~ u l t l  lie m:3dc> trc i i s v  has i c .  ur r a w  T a s k  (; p i l o t  s t u d y  d a t a  
; ind l i i s t o r i c  s i l r v e i l l ~ a n ( , e  di4t;i t o  d e v e l o p  u n i t  l o a d  f ' a c . t o r s ,  
t l r i s  i ippt-oa( , l i  wcir i ld  n o t  i ' n v i s i o n  Lising a l l  n v a i l n l i l e  t lnt; i ,  
t l i a t  i s ,  h i s t o r i c  sL1rvt.i l lai i i ,c tl;ita p l u s  p i  l o t  s t u d y  d a t a .  



3 .  A qcl iematic  r e p r e s e n t ‘ i t i o n  of  t h i s  , ipproacli  and i t s  
r e l a t i o n s h i p  t o  o t h e r  a s p e c t s  of t h e  PI,UARC p r o j e c t  i s  
a t t ac ’hed  as  E x h i b i t  0 .  

4 .  T h i s  a p p r o a c h  woiild c o n s i s t  of two p a r a l l e l  hii t  i n t e g r a t e d  
p h a s e s .  P h a s e  I would be a n  i n t e g r a t e d  a n a l y s i s  and p r o c e s s  
m o d e l - o r i e n t e d  e f f o r t  by Task  C wh ich  would p r o v i d e  t h r e e  
key  o u t p u t s :  

a .  U n i t  l o a d  f a c t o r s  f o r  some l a n d  u s e - r o v e r  complexes  

b .  An improved u n d e r s t a n d i n g  of Lind washof f  and in s t r eam 
t r a n s p o r t  of p o t e n t i a l  p o l l u t a n t s .  

c .  I n f o r m a t i o n  on t h e  t e c h n i c a l  f e a s i b i l i t y  of some l a n d  
management t e c h n i q u e s  . 

P h a s e  T I  would c o n s i s t  of t h e  use of u n i t  l o a d s  p r o v i d e d  by 
t h e  Task C T e c h n i r a l  Committc>t. and  d e v e l o p e d  from s u r v e i l l a n c e  
d a t a  c o u p l e d  w i t h  p r o c e s s  u n d e r s t a n d i n g  d e v e l o p e d  by Task C 
and o t h e r  Task I) r e s u l t s  t o  e s t i m a t e  d i f f u s e  s o u r c e  l o a d i n g s  
From t h e  l a n d  s u r f a c e  t o  t h e  Great T,akes unde r  e x i s t i n g  and 
h y p o t h e t i c a l  f u t u r e  c o n d i t i o n s ,  

5. The two-phase a p p r o a c h  w a s  s e l e c t e d  i n  r e c o g n i t i o n  of 
e x i s t i n g  Task C and Task 1) a c t i v i t i e s  wh ich  would form t h e  
b a s i s  o f ,  r e s p e c t i v e l y ,  Phase  T and Phase  I T ,  a n d  t o  p r o v i d e  
t h e  o p p o r t u n i t y  t o  p u r s u e  d i f f e r e n t  h u t  c o o r d i n a t e d  and  
p o t e n t i a l l y  c o m p l i m e n t a r y  a p p r o a c h e s  t h e r e b y  i n c r e a s i n g  t h e  
l i k e l i h o o d  of s u c c e s s .  

6 .  l lnder  t h i s  a p p r o a c h ,  a manager o p e r a t i n g  u n d e r  PLUAKG, would 
b e  c h a r g e d  w i t h  t h e  r e s p o n s i b i l i t y  o f  d e v e l o p i n g  estimates 
of d i f f u s e  s o u r c e  l o a d i n g s  from t h e  l a n d  s u r f a c e  t o  t h e  Great 
Lakes  unde r  e x i s t i n g  and h y p o t h e t i c a l  f u t u r e  l a n d  u s e s .  I n  
o r d e r  t o  make o p t i m a l  u s e  of e x i s t i n g  r e s o u r c e s  and work 
e l e m e n t s ,  t h e  manager  would h a v e  t h e  a u t h o r i t y  t o  g i v e  
f u n c t i o n a l  g u i d a n c e  t o  Task  C and Task D e f f o r t s .  T h e r e f o r e ,  
u n d e r  t h i s  a l t e r n a t i v e  i t  is  v e r y  l i k e l y  t h a t  Task C and Task  
D s t u d y  p l a n s  would b e  a l t e r e d .  

7 .  The manager  would i d e a l l y  come from w i t h i n  t h e  P1,UARC s t u d y  
b e c a u s e  of f a m i l i a r i t y  w i t h  t h e  p r o j e c t  h u t  c o u l d  h e  r e t a i n e d  
from o u t s i d e  PLLJARG on a c o n s u l t a n t  o r  o t h e r  b a s i s .  
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8. l’iic, e s t  iiiiatetl c ‘ c~s t  0 1  t h i s  ‘ i p p r o a c h ,  3s d e v e l o p e d  i n  
t x l i i I - , i t  0, is $ 1 4 5 , 0 0 0  o v c r  two y e a r  p c r i o d .  T h i s  would 
I)c, c i l i  , ~ t l d  i t  i o r i , i  1 i o \ t  t o  tlie P I , U A K ( ;  p r o j e c t  i n  t ha t  this 
w o r k  c l r i i i t ~ n t  i s  not  i n  t I i c  c u r r e n t  s t u d y  p l a n .  

I .  Under t t i i 5  , ipproac . l i ,  b o t h  t h e  u n i t  l o a d  and  r e g r e s s i o n  a n a l y s i s  
nir,tliods w o u l d  be  sed t o  es t im, i te  t h e  y i e l d  of d i f f u s e  s o u r c e  
p o l  l u L c i n t 5  t o  t h e  ( ; r e n t  I alces u n d e r  e x i s t i n g  and  h y p o t h e t i c a l  
f u t  i1 r c’ 1 <I ntl I I  se c o n d  i t i on s . 

2 .  I t i e  t w o  mc’ t i i od5  would . i p p l i e d  by d r a w i n g  on  a d i g i t a l - c o m p u t e r  
t ) ~ s < d  cl,itn \tt c o n 5 i s L i n g  of “ a l l “  p i l o t  s t u d y  q u a l i t y  and  
c I i i . i n t  i t y  d a t a  , i nd  l ’ ; ~ l l l l  h i s t o r i c .  q u a l i t y  and  q u a n t i t y  s u r v e i l l a n c e  
d , i t < i  t o r  the, (;rc,cit L,akt,s b a s i n  p l u s  p o i n t  s o u r c e ,  p h y s i o g r a p h i c  
a n d  1,ind 115~’ d , ~ t , i .  

I .  A 5 c h e m a t i c  r c ’ p r e s e n t a i i o n  o f  t h i s  a p p r o a c h  and  i t s  r e l a t i o n s h i p  
t o  o t t ie r  , i \ p e c t s  o f  the  P I J A R G  p r o j e c t  i s  a t t a c h e d  as E x h i b i t  0 .  

4 .  l’tii5 c ippro<i(  I1 w o u l d  c o n s i s t  of two p a r d l l e l  b u t  i n t e g r a t e d  
p I i ~ i ~ ( ~ \ .  l ’ l i ~ i \ c ~  1 would h e  .in i n t  c g r a t i v e  a n a l y s i s  and p r o c e s s  
rnc~dc,I-orit.iitc.cl e t  f o r t  by T a s k  (’ which  would p r o v i d e  t h r e e  k e y  
OI I  t [>I1 t 5 : 

‘ 3 .  Llni t l o , i c l  t a(* t o r s  for some 1 arid u se -cove r  conip lexes .  

11.  A n  iniprovt.tl i l n t l e r s t a n d i n g  of l a n d  washoff  and  i n s t r e a m  
L r,inL;port of p o t e n t i , i l  p o l l u t a n t s .  

c . I n f o r m a t i o n  on  the t e c h n i c a l  f e a s i b i l i t y  of some l i n d  
m~~n, igement  t e c h n i q u e s .  Phase  I 1  would c o n s i s t  of the 
i15e o f  “ d l l ”  p i l o t  s t u d y  a n d  s u r v e i l l a n c e  d a t a  a s  w e l l  

i ini  t l o a d  ‘ind r e g r e s s i o n  ‘ j n a l y s i s  methods  f o r  e s t i m a t i n g  
ti if fuse sou rce  l o a d i n g s  f rom t h e  l a n d  s u r f a c e  t o  t h e  
( ,rv<iL Lakes  u n d e r  e x i s t i n g  and  h y p o t h e t i c a l  f u t u r e  
c ond i t i o i l s .  

p r o c e 5 s  u n d e r s t a n d i n g  d e v e l o p e d  b y  Task C t o  a p p l y  t h e  

5. I’tic, t w o - p l i < i \ t ’  .ipproacti was s ~ ’ l ~ c t ~ ~ 1  i n  r e c o g n i t i o n  of ( . x i s t i n g  
l a s k  ( and ‘ [ask D a c t i v i t i e s  which would form t h e  bas i l ;  o f ,  
rr’5pec t i v e l v ,  P h a s e  T a n d  P t i a s e  I T  and t o  p r o v i d e  thc, o p p o r t u n i t y  
t o 1) I I r 5 i i c )  d i f f- t r t’ii r 1)ti t c o o r  d in<] t e d  3 nd p o t  en t i ;i 1 1 y c omp 1 m e n  t a r y  
< i p \ ) r o < i c  h i , \  t h c r e h y  i n r r i . a \ i n g  tlie 1 i k e l  ihood of SUC res‘ ,  . 
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6 .  Under t h i s  a p p r o a c h ,  a manager  o p e r a t i n g  unde r  PLUARG,  would 
h e  c h a r g e d  w i t h  t h e  r e s p o n s i b i l i t y  o f  d e v e l o p i n g  e s t i m a t e s  
o f  d i f f u s e  s o u r c e  l o a d i n g s  from t h e  l a n d  s u r f a c e  t o  t h e  
Great Lakes  u n d e r  e x i s t i n g  and h y p o t h e t i c a l  f u t u r e  l a n d  u s e s .  
I n  o r d e r  t o  make o p t i m a l  u s e  of e x i s t i n g  r e s o u r c e s  and work 
e l e m e n t s ,  t h e  manager  would h a v e  t h e  a u t h o r i t y  t o  g i v e  
f u n c t i o n a l  g u i d a n c e  t o  Task C and 'Task D e f f o r t s .  T h e r e f o r e ,  
u n d e r  t h i s  a l t e r n a t i v e  i t  i s  v e r y  l i k e l y  t h a t  Task C and Task D 
s t u d y  p l a n s  would b e  a l t e r e d .  

7 .  The manager  would i d e a l l y  come from w i t h i n  t h e  PLUAKG s t u d y  
b e c a u s e  o f  f a m i l i a r i t y  w i t h  t h e  p r o j e c t  b u t  c o u l d  b e  r e t a i n e d  
from o u t s i d e  PLUARG on a c o n s u l t a n t  o r  o t h e r  b a s i s .  

8 .  The e s t i m a t e d  c o s t  of t h i s  a p p r o a c h ,  a s  d e v e l o p e d  i n  E x h i h i t  
R ,  is $417,500 o v e r  a two y e a r  p e r i o d .  T h i s  would be an 
a d d i t i o n a l  c o s t  t o  t h e  PLUARC p r o j e c t  i n  t h a t  t h i s  work 
e l e m e n t  is  n o t  i n  t h e  c u r r e n t  s t u d y  p l a n .  

V I .  COMPARISON OF ALTERNATTVE APPROACHES T O  T H E  GLLDM PROJECT 

A .  Comparison on t h e  b a s i s  o f  u s e  of a v a i l a b l e  d a t a ,  u n i f o r m i t y  u i  
t e c h n i q u e  w i t h  r e s p e c t  t o  t h e  e n t i r e  Great Lakes B a s i n ,  and 
c o s t .  The f i r s t  two f a c t o r s  are  l i k e l y  t o  s i g n i f i c a n t l y  a f f e c t  
t h e  q u a l i t y  and c r e d i b i l i t y  o f  t h e  r e s u l t s .  

A l t e r n a t i v e  

1. M a i n t a i n  
S t a t u s  Quo 

2 .  E x i s t i n g  Pro- 
gram P l u s  
I n t e g r a t o r  

3. U n i t  Load 
Method w i t h  
Manager 

4. U n i t  Load and  
R e g r e s s  i o n  
Ana 1 y s i s 
Methods w i t h  
Manager 

SELECTED CRITERIA 
k g r e e  t o  Which A l l  Degree t o  Which I n c r e m e n t a l  Cost 
i v a i  l a b l e  S u r v e i l -  Uniform Techn ique  K e l a t i v e  t o  
Lance and P i l o t  S t u d y  Wou Ld be A p p l i e d  E x i s t i n g  PLUARG 
)ate Would b e  Useda t o  Ent i re  G.L.Basin S tudy  P l a n  (Do l l a r s )  a 

0 0 0 

1 0 loo, 000 

2 2 145,000 

3 3 41 7,500 

a R a t i n g :  0 poor  
1 f a i r  
2 good 101 
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R. Compar ison  o n  the  b a s i s  o f  , i b i l i t v  t o  q a t - i s f y  rnodc>lling 
o h j e c t i v e s  a s  st’t f o r t h  i n  E x h i b i t  R .  

A l t c r n a t  i v e  

1 .  M a i n t a i n  
S t a t u s  0110 

2 .  E x i s t i n g  
!’ r o g r am 
Plrl.;  
I n  t e g r n t  o r  

3 .  U n i t  Load 
Me t hod 

W i t h  
Manager 

r t .  U n i t  I,oad 
and Rc.gres- 
s i o n  Analy- 
s i s  Methods 
wi t h Manage] 

3 Rat i ng :  0 p o o r  
1 f a i r  

3 excellent 
‘2 good 

C -  I h s r d  on the ,  above c o m p a r i s o n ,  tht’ rornrnittre conc~lLldes t h a t  A l t e r n a t i v e  
4-- I Jn i t  Lo&i a n d  R e g r e s s i o n  A n a l y s i s  Methods w i t h  a Man<iger--is t h e  
t r , c h n i c a l  l v  superior  a p p r o a c h  f o r  t h e  GLLDM P r o j e c t  
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V 1 I .  SLJMMARY 

A .  The PLUARC A d  Hoc Comni t tpe  on M o d e l l i n g  e n d o r s e s ,  w i t h  minor  
r e v i s i o n s ,  t h e  r e p o r t  of t h e  ‘Task C Subcommit tee  on M o d e l l i n g .  

R. Basin-wide  d a t a  l i k e l v  t o  b e  r e q u i r e d  € o r  t h e  GLLDM P r o j e c t  
e x i s t  h u t  a m a s s i v e  d a t a  b a s e  deve lopment  e f f o r t  would be 
r e q u i r e d  t o  make f u l l  u s e  of t he  a v a i l a b l e  d a t a .  

C .  T t  i s  u n l i k e l y  t h a t  a GLLDM c a n  be d e v e l o p e d  w i t h  l a n d  management 
as an i n p u t  p a r a m e t e r .  

D .  Thc f o l l o w i n g  f o u r  a l t e r n a t i v e  a p p r o a c h e s  and  c o r r e s p o n d i n g  
i n c r e m e n t a l  c o s t s  were d e v e l o p e d :  

1. M a i n t a i n  S t a t u s  Quo $0 
2 .  E x i s t i n g  Program P l u s  I n t e g r a t o r  100 ,000  
3.  U n i t  Load Method w i t h  Manager 145,000 
4 .  U n i t  Load and R e g r e s s i o n  A n a l y s i s  417 ,500  

Methods w i t h  Manager .  

E .  Rased on a c o n s i d e r a t i o n  of t h e  d e g r e e  t o  which  a v a i l a b l e  d a t a  are  
u s e d ,  u n i f o r m i t y  of a p p r o a c h  and t h e  e x t e n t  t o  wh ich  m o d e l l i n g  
o b j e c t i v e s  are  l i k e l y  t o  b e  m e t ,  the Commit tee  c o n c l u d e s  t h a t  
A l t e r n a t i v e  4 --Unit Load and R e g r e s s i o n  A n a l y s i s  Methods With  A 
Manager- - i s  t h e  t e c h n i c a l l y  s u p e r i o r  a p p r o a c h  € o r  t h e  GLLDM P r o j e c t .  

103 



L I S T  OF EXHIBITS 

A .  Members of the Ad Hoc Committee on Modelling 

8 .  Summary of the January 14-15, 1976 Meeting of the PLUARG T a s k  C 
Subcommittee on Modelling. 
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E x h i b i t  B 

SUMMARY 

of t:he 

PLUARC, TASK C SUBCOMMITTEE ON MODELLING 

I. 

I I .  

CHAKGE TO THE COMMITTEE 

A .  To recommend a method o r  me thods  f o r  i n t e g r a t i n g  p i l o t  s t u d y  
and o t h e r  a v a i l a b l e  m o n i t o r i n g  and m o d e l l i n g  i n f o r m a t i o n  i n t o  
a p r e d i c t i v e  t o o l  ( "Grea t  Lakes  B a s i n  Model") f o r  t h e  Great 
Lakes  B a s i n .  

OBJECTIVES O F  THE B A S I N  MODEL -- 

A .  

R .  

C .  

L) . 

E .  

F .  

To  i n d i c a t e  t h e  r e l a t i v e  s i g n i f i c a n c e  of  t h e  s p e c i f i c  s o u r c e s  
( i . e .  l a n d  u s e s ,  s u c h  as c r o p l a n d ,  p a s t u r e  l a n d ,  f o r e s t  l a n d  
and r e s i d e n t i a l  l a n d ,  as w e l l  a s  p o i n t  s o u r c e s )  wh ich  y i e l d  
p o l l u t a n t s  of c o n c e r n  i n  t h e  Great L a k e s  t o  t h e  t r i b u t a r y  
stream s y s t e m .  

To i n d i c a t e  t h e  r e l a t i v e  s i g n i f i c a n c e  of management p r a c t i c e s  
( i . e . ,  p r a c t i c e s  s u c h  as  c o n t o u r  f a r m i n g ,  f e r t i l i z a t i o n  p r o c e d u r e s ,  
t i l e  d r a i n a g e ,  minimum t i l l a g e  and c r o p  t y p e  on c r o p l a n d ;  
s t r e e t  c l e a n i n g ,  s t r ee t  s a l t i n g  and t y p e s  of  sewer s y s t e m s  on 
r e s i d e n t i a l  l a n d ;  and l e v e l s  o f  treatment a t  p o i n t  s o u r c e s )  
on  t h e  y i e l d  of p o l l u t a n t s  of c o n c e r n  i n  t h e  Great Lakes  t o  t h e  
t r i b u t a r y  stream s y s t e m .  

To i n d i c a t e  t h e  d e g r e e  t o  wh ich  t h e s e  p o l l u t a n t s  are t r a n s m i t t e d  
from s o u r c e s  a l o n g  t h e  r i v e r s  t o  t h e  Great L a k e s .  

To d e t e r m i n e  t h e  a v e r a g e  s e a s o n a l  l o a d i n g s  of s e d i m e n t ,  p h o s p h o r u s ,  
n i t r o g e n ,  p e s t i c i d e s  and o t h e r  o r g a n i c  c o n t a m i n a n t s ,  heavy  
m e t a l s ,  and o t h e r  materials as  y e t  u n i d e n t i f i e d  t o  thci Great 
Lakes  i n  t e r m s  of area,  d r a i n a g e  s y s t e m ,  s t re ; imflow,  l a n d  u s e ,  
l a n d  management,  s o i l s ,  g e o l o g y ,  t o p o g r a p h y ,  m e t e o r o l o g y ,  e t c .  

'ro d e t e r m i n e  t h e  s t a t i s t i c a l  c h a r a c t e r i s t i c s  of  p o l l u t a n t  l o a d i n g s  
w i t h  e m p h a s i s  o n  e x t r e m e  e v e n t s ;  e . g .  t h e  s t a n d a r d  d e v i a t i o n  of t h e  
a n n u a l  l o a d i n g  o f  s e d i m e n t ,  o r  t h e  10 -yea r  l o a d i n g  of  s e d i m e n t ,  
o r  t h e  r e l a t i v e  m a g n i t u d e  of t h e  20 -yea r7  10 -yea r  and a v e r a g e  
a n n u a l  s e d i m e n t  l o a d i n g s .  

To i n d i c a t e  ways i n  which s t r e a m f l o w  and water q u a l i t y  m o n i t o r i n g  
p rograms  and o t h e r  d a t a  c o l l e c t i o n  a c t i v i t i e s  m i g h t  be  improved 
w i t h  r e s p e c t  t o  t h e  t y p e s  o f  d a t a  c o l l e c t e d ,  t h e  l o c a t i o n  and 
f r e q u e n c y  of  d a t a  c o l l e c t i o n ,  and t h e  manner i n  wh ich  t h e  d a t a  
are f i l e d  o r  r e p o r t e d .  
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111. TlElE AND FUNDING RESTRICTIONS - 

A .  T i m e  Frame 

1. Based on t h e  c u r r e n t  f l o w  c h a r t  f o r  t h e  PLUAKG s t u d y ,  
t h e  B a s i n  Model s h o u l d  b e  a v a i l a b l e  f o r  u s e  d u r i n g  t h e  
p e r i o d  f rom A p r i l  1 t o  September  30, 1 9 7 7 .  

2 .  T h e r e f o r e ,  t h e  deve lopmen t  of t h e  B a s i n  Model must be 
comple t ed  p r i o r  t o  A p r i l  1, 1 9 7 7 .  

B.  Fund ing  A v a i l a b l e  

1. A p p a r e n t l y  t h e r e  a r e  n o  work e l e m e n t s  nor f u n d s  wi . thin 
t h e  Task  C p i l o t  w a t e r s h e d  s t u d i e s  d e s i g n a t e d  f o r  
t h e  deve lopmen t  and u s e  of  a G r e a t  Lakes  B a s i n  Model. 

2 .  Task  D i n c l u d e s  some work e l e m e n t s  and f u n d i n g  a r r a n g e -  
m e n t s  f o r  t h e  deve lopment  and u s e  of  a G r e a t  Lakes  Bas in  
Model. 

I V .  AVAILABLE MODEL TYPES 

The Subcommit tee  i d e n t i f i e d  t h e  f o l l o w i n g  t y p e s  of models  t o  c o n s i d e r  
f o r  p o s s i b l e  u s e  i n  d e v e l o p i n g  a G r e a t  Lakes  B a s i n  Model. 

A .  U n i t  Load Model 

With t h i s  t e c h n i q u e ,  c o e f f i c i e n t s  g i v i n g  t h e  a n n u a l  o r  o t h e r  
t e m p o r a l  l o a d i n g  o f  p a r t i c u l a r  c o n s t i t u e n t s  p e r  u n i t  a r e a  would 
b e  a p p l i e d  t o  t h e  v a r i o u s  l a n d  u s e s  and l a n d  managenent  p r a c t i c e s  
i n  t h e  Great Lakes  B a s i n  and a t o t a l  l o a d  from t h e  l a n d  s u r f a c e  
t o  t h e  s t r e a m  s y s t e m  would b e  c a l c u l a t e d .  The u n i t  l o a d s  would 
be  o b t a i n e d  f rom t h e  PLUARG m o n i t o r i n g  s t u d i e s  and f rom t h e  
l i t e r a t u r e .  The U n i t  Load Model i s  most l i k e l y  t o  c o n t r i b u t e  t o  t h e  
ach ievemen t  of  o b j e c t i v e s  A ,  B ,  D and F .  

8 .  S t a t i s t i c a l  Models  

1. K e g r e s s i o n  Model :  With r e g r e s s i o n  o r  m u l t i v a r i a t e  t e c h n i q u e s ,  
a r e l a t i o n s h i p  would b e  d e v e l o p e d  g i v i n g  t h e  c o n c e n t r a t i o n  
o r  l o a d i n g  of p a r t i c u l a r  c o n s t i t u e n t s  t o  t h e  Great i a k e s  as  
a f u n c t i o n  of f a c t o r s  s u c h  a s  a r e a ,  d r a i n a g e  s y s t e m ,  d i s c h a r g e ,  
l a n d  u s e ,  l a n d  management p r a c t i c e s ,  s o i l s ,  g e o l o g y ,  c , t c .  

R e g r e s s i o n  mode l s  a r e  most  l i k e l y  t o  c o n t r i b u t e  t o  t h c  
ach ievemen t  of o b j e c t i v e s  A ,  B ,  C ,  D ,  and  F .  
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2 .  T i m e  S e r i e s  A n a l y s i s  Model :  W i t h  t h i 5  t t ' c  h i i i c i i i e ,  
c h a r a c t e r i s t i c s  r e g a r d i n g  t h e  t i m e  s e c l u t n t e  of P A T  t i c i i l a r  
c o n s  t i t u e n  t s , d i s cha r ge , R 1x1 i i ~ e  t eo  ro 1 o g i ( %  '1 1 vi1 r i <I t )  1 e s woii I d  
be  d e t e r m i n e d .  R e l a t i o n s h i p s  among t h e  v a r i o u s  t i m e  s t , r i e c  
wouLd bc, of p a r t i c u l < i r  use for  mecltiiig o b j e (  t i v e s  11, f!. a i d  12 

C.  P r o c e s s - O r i e n t e d  Model 

Wi th  t h i s  t e c h n i q u e ,  h y d r o l o g i c ,  h y d r a u l i c  ,incl watcr  q i ia l i  t y  
p r o c e s s e s  are r e p r e s e n t e d  b y  a l g o r i t h m s  1 inked t o g c t  tiel a s  L O  

s i m u l a t e  t h e  o v e r a l l  behav io r i r  o €  a w a t e r s h c d  i n  r c s p v r s e  t o  
m e t e o r o l o g i c  and  waste d i s c l i a r g e  c o n d i t i o n s .  h n g  tern) 
p r o c e s s - o r i e n t e d  models  c o n t  i r iuous ly  a n d  sequcwt i n l l y  :imulate 
w a t e r s h e d  h y d r o l o g i c ,  l iydraril  i c  <ind water q u l i  t y  p r o c e s s e s  
d u r i n g  and be tween  r u n o f f  e v e n t s .  Discrete e v e n t  p r o c e s s - o r i e n t e d  
models  s i m u l a t e  t h e  r e s p o n s e  o €  '3 w a t e r s h c d  to  ma jo r  r a i n f a l l  - 
snowmelt  e v e n t s .  P r o c e s s - o r i e n t e d  models  c o u l d  c o n t r i b i i L e  t o  the 
a c h i e v e m e n t  of a l l  of t h e  s t a t e d  o b j e c t i v e s .  

I). O p t i m i z a t i o n  Model 

Wi th  t h i s  t e c h n i q u e ,  €unc  t i o n a l  r e l . i t i o n s l i i p s  a re  d e v e l o p e d ,  an 
o b j e c t i v e  i s  d e f i n e d  a n d  a n  a n a l y t i c  t e c h n i q u r  s u c h  a s  l i n e a r  
programming i s  used  t o  d e t e r m i n e  the optimum set of a c t i v i t i e s  
o r  d e c i s i o n s .  T h i s  model  m i g h t  c o n t r i b u t e  t o  the? ach ievemen t  
of o b j e c t i v e  B i n  t h e  s e n s e  t h a t  i t  would b e  u se fu l  i n  t h e  
s e l e c t i o n  of t h e  optimum managemcnt s t r a t e g i e s  i n  r e l a t i o n  t o  
e n v i r o n m e n t a l  o b j e c t i v e s .  

V .  ASSESSMENT OF MODEL TYPES 

The Subcommit tee  a s s e s s e d  the mariner i n  which  e a c h  of t h e  f i v e  
model  t y p e s  would c o n t r i b u t e  t o  t h e  ach ievemen t  of e a c h  of t h e  s i x  o b j e c t i v e s  
of  the B a s i n  Model. A matrix summarizing t h i s  assessment appears as a n  
A t t a c h m e n t .  The f o l l o w i n g  f a c t o r s  were used i n  d e v e l o p i n g  t h i s  m a t r i x :  
P L U h R G  s t u d y  t i m e  f r a m e ,  d a t a  a v a i l a b i l i t y ,  c o s t ,  m o d e l l i n g ,  s t a t e - o f - t h e - a r t ,  
and p r o b a b l e  a c c u r a c y  o l  t h e  r e s u l t s .  

V I .  RECOMMENDATIONS 

A .  I t  i s  recommended t h a t  a Great Lakes  B a s i n  Model h e  
d e v e l o p e d  o n  t h e  b a s i s  of U n i t  Load and K e g r e s s i o n  
t e c h n i q u e s .  These  two model t y p e s  a p p e a r  t o  b e  t h s  most 
f e a s i b l e  i n  l i g h t  of t h e  time, d a t a ,  c o s t  and s t a t e -  
o f - t h e - a r t  c o n s t r a i n t s  imposed o n  t h e  PLLTARC s t u d y .  

R .  I t  i s  recommended t h a t  the  r e l i a b i l i t y  of  the B a s i n  
Model o u t p u t ,  ;is inf1uencc.d b y  s u c h  f a c t o r s  '1s i n p u t  
d a t a  q u a l i t y  and t h e  n'itiirc, of model s t r u r t u i - e ,  be 
d v t e r m i n e d  d u r i n g  t h e  deve lopmen t  and a p p l i c a t i o n  :,f 
t h e  Model. 
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C .  Even though  P r o c e s s - O r i e n t e d  mode l s  a r e  n o t  s u i t a b l e  
f o r  t h e  B a s i n  Model p r i m a r i l y  b e c a u s e  of d a t a  and 
cos t  L i m i t a t i o n s ,  i t  i s  recommended t h a t  t h e y  be 
iised on  t h e  p i l o t  s t u d i e s  b e c a u s e  o f  t h e i r  p o t e n t i a l  f o r  
a d d r e s s i n g  a w i d e  v a r i e t y  of PLUARG c o n c e r n s .  

1). I t  i s  recommended Lhat  a p r o c e d u r e  be d e v e l o p e d  t o  a l l o w  
and t o  e n c o i i r n g t  t h e  f l o w  of i n t e r p r e t i v e  i n f o r m a t i o n  
from t l i t '  p i  l o t  w a t e r s h e d  s t u d i e s  t o  tile Great Lakes Basin 
M o d e l l i n g  e f f o r t .  The i n t e n t  of t h i s  p r o c e d u r e  i s  t o  
providc t he  m o d e l l i n g  e f f o r t  w i t h  i n t e r i m  i n f o r m a t i o n  as 
p o s s i b l e  i n p u t  t o  model  deve lopmen t  p r i o r  t o  t h e  
deve lopmen t  of  f i n a l  i n t e r p r e t i v e  r e p o r t s ,  

E .  111 o r d e r  t o  implement  t h e  above  r ecommenda t ions ,  i t  i s  
f iir ther rerommended : 

1 .  T h a t  A Great Lakes B a s i n  M o d e l l i n g  P r o j t > c t  
1)r. c . s t ab l i s l i ed  w i t h i n  PILJARC: f o r  t h e  period 
from a b o u t  .June I, 1976 t o  Sep tember  30, 1 9 7 7 ;  

2 .  'That one  p e r s o n  a l r e a d y  w i t h i n  t h e  PlLJARG 
s t u d y  b e  g i v e n  the r e s p o n s i b i l i t y  f o r  
managing t h e  P r o j e c t ;  a n d  

3. T h a t  a d e q u a t e  s u p p o r t  s t a f f  and compute r  f a c i l i t i e s  
h t  a s s e m b l e d  a t  o n e  l o c a t i o n .  

No tes :  

( i )  The amount o r  r e s o u r c e s  r e q u i r e d  f o r  
t h e  recommended P r o j e c t  and t h e  l i k e l i h o o d  of 
meeting the recommended time s c h e d u l e  w i l l  he  
s i g n i f i c a n t l y  i n f l u e n c e d  by t h e  a v a i l a b i l i t y  and 
c o m p a t i b i l i t y  of t h e  n e c e s s a r y  d a t a  f rom t h e  
e n t i r e  Great L a k e s  B a s i n .  

( i i )  The Great Lakes  Bas in  Model i s  viewed 
a s  a c r i t i c a l  s y n t h e s i z i n g  work e l e m e n t  i n  t h e  
PLUARG s t u d y .  T h e r e € o r e ,  i f t h e  above  
r ecommenda t ions  a re  n o t  imp lemen ted ,  the o v e r a l l  
o b j e c t i v e s  and  t i m e - t a b l e  o f  PLUARG w i l l  p r o b a b l y  
n o t  h e  m e t .  
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Task C S u b c o m m i t t e e  on M o d e l l i n g  Meeting 

MODEL TYPE ____- 

J a n u a r y  1 4 - 1 5 ,  1976  

MATRIX SHOWING ABILITY OF MODEL TYPES TO SATISFY BASIN 
MODEL OBJECTIVES 

( S c o r e s  o u t  of 1 0 )  

OBJECTIVE* 
A B C D E F  ______ 

UNIT LOAD 9 8 6 8 0 8  

REGRESSION 8 8 6 8 7 1 0  

TLME SERIES 0 0 0 6 7 6  

PROCESS 4 4 4 4 4 7  

0 8 0 0 0 0  

TOTAL 2 1  28 1 6  26 18 3 1  

_ _ - - - -  OPTIMIZATION 

WRJECTIVES - a s  s t a t e d  i n  S e c t i o n  I1 of t h i s  r e p o r t .  

TOTAL 

39 

47 

1 9  

27 

8 

A SOURCES OF POLLUTANTS 
I3 MANAGEMENT OPTIONS 
C TRANSPORT I N  RIVERS 
D SEASONAL LOADINGS 
E EXTREME EVENTS 
F IMPROVING MONITORING 

1 1 2  





Task  D e s c r i p t i o n  of A c t i v i t y  

A. CANADA 

1. C o m p i l a t i o n  and  
Assessment  of Manage- 
a n d  R e s e a r c h  Inform-  
a t i o n .  

2 .  Assessment  and  
r e v i e w  of l e g i s l a t i o n  
t e c h n i c a l  r e m e d i a l  
m e a s u r e s  and  recom- 
m e n d a t i o n s  f o r  most  
p r a c t i c a b l e  r e m e d i a l  
m e a s u r e s .  

SUB TOTAL 

U N I T E D  STATES 

1. A s  above  

2 .  A s  above  

SUB TOTAL 

TOTAL 

Agency 

Ont .  Min 
Envi ron .  

Env i r  on .  
Canada 

Ont .  Min. 
Env i ron .  

I J C  

Ag. Can.& 

EPA 

EPA 

I JC 

1975-76 
FY76 

$OOO'S 

1976-77 
FY77 

$000 ' s 

ngo i n g  Suppl  . 

- 50 

Completed 

- 20 

Ongoing S u p p l .  

5 - 

- 94 

- 10  

109 

- 95 

- 20 

115 

224 

19 7 7-78 
N78  

$000 ' s 

Ongoing S u p p l .  

10 

67 

20 

40 

- 

137 

- 36.5 

- 40.5  

77 - 
214 

~ 

1978-79 
N 7 9  

$ O O O ' s  

Ongoing S u p p l .  

- 19.5 

- 20 

* Agr.  Can. - To b e  p r o v i d e d  f rom a g r i c u l t u r a l  w a t e r s h e d  
f u n d i n g  as n e e d s  are i d e n t i f i e d .  



I-' 
I-' 
e 

Task D e s c r i p t i o n  of A c t i v i t y  

C.  CANADA 

1. A g r i c u l t u r a l  Water- 
shed Surveys 

SUB TOTAL 

2. F o r e s t e d  Watershed 
Surveys  

SUB TOTAL 

3. Development and Wastc 
D i s p o s a l  Uses 

a. Urban Land 
Development & Use 

b. T r a n s p o r a t i o n  
& U t i l i t y  Systems 

c .  S a n i t a r y  Land- 
F i l l s  

d .  P rocessed  Org- 
a n i c  Waste D i s p o s a l  

Agency 

Ag. Can. 

Ont. Min. 
Env . 
Ont.  Min. 

4g. & Food 

Env. Canadz 

h t .  Min. 
Env . 
ht .  Min. 
Env . 
ht. Min. 
Env . 
ht. Min. 
Env . 

1975-76 
FY 76 

$000 ' s 

Ongoing Supp l .  

400 

N.D. 

1 8 0  

5 80 

1 6 0  

160 

- 

- 

- 

- 

640 

640 

- 

116  

- 

52 

1 2 5  

1976-77 
FY77 

$000 l s 

Ongoing Suppl .  

400 335* 

N.D. 110 

180  315 

760 580 - 

15 - 

15 - 

5 5  - 

15 - 

25 - 

44 - 

1977-78 
FY78 

$OOO'S 

1978-79 
FY79 

$000 l s 

Ongoing Suppl .  

- 200" 

- 40 

- 80* 

320 - 

- 40 

- 10  

1 5  - 

30 - 

Ongoing S u p p l .  

*Some f u n d s  t r a n s f e r r e d  t o  Land Drainage Model. 



b .  r 3e. IiTastxJater l a g o o n s  
and i r r i g a t i o n  s y s t e m s  

f .  L a n d f i l l i n g  ( r e c l a -  
m a t  i o n )  

g .  E x t r a c t i v e  i n d u s t r i e s  

h .  P r i v a t e  Waste 
D i s p o s a l  

i. R e c r e a t i o n a l  Lands 

j. Data I n t e g r a t i o n  
and Loading  C a l c u l -  
a l t i o n s  

SUB TOTAL 

4 .  Water Q u a n t i t y  
and Q u a l i t y  M o n i t o r i n g  
Network 

a. E x t e n s i v e  S u r v e i l -  
l a n c e  n e t w o r k  

b.  Liiterisive S t u d i e s  
Programme 

SUB TOTAL 

h e .  M i a .  
Env 

3 n t .  Min. 
Env . 

3 n t .  Min. 
Env . 

Env. Can. 

Ont .  Min. 
Env . 

Ont.  Min. 
Env . 

Ont .  Min .  
Env . 

- 96 

- 197 

- 54  

251  - 

19?0-?7 
FY77 

3003's 

1977-73 l 9 7 8 - 7 9  
FP 7 3 "?L, 

so03 ' 3 SOO3'Y 

224 

- 2 00 

- 45 

245 

3 - 

- 

30 

1 0  

- 

5 O* 

190 

120 

40 

16 0 

*Some f u n d s  t r a n s f e r r e d  t o  Land D r a i n a g e  Model. 



Task  D e s c r i p t i o n  of A c t i v i t y  

*+: I n c l u d e d  i n  t h e  c o s t  o f  o t h e r  a c t i v i t i e s .  

~ ~ ~- 

C .  5. L a b o r a t o r y  Suppor t**  

6 .  Rive rbank  E r o s i o n  
Surveys  

SUB TOTAL 

TOTAL 

r c. UNITED STATES 
r m 

A l l  p i l o t  w a t e r s h e d  
s t u d i e s  e s s e n t i a l l y  
unchanged f rom 1974 
D e t a i l e d  S t u d y  P l a n .  

Agency 

Ont. Min. 
N a t .  R e s .  

1975-76 
N 7 6  

$000 s 

Ongoing S u p p l .  

- 6 0  

6 0  

- -  740  1340 

- 

1976-77 
FY77 

$000 s 

Ongoing Supp l .  

44 - 
580 1288 ___ 

1977-78 
N 7 8  

$000 s 

1978-79 
FY79 

$OOO's 

Ongoing S u p p l .  

25 

- 695 

- 

Ongoing  S u p p l  . 
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Task D e s c r i p t i o n  of  A c t i v i t j  

D UNITED STATES 

1. A s  D 1  Canada 

2 .  A s  D2 Canada 

3 .  As D 3  Canada 

SUB TOTAL 

F 
F 
32 

TOTAL 

Agency 

EPA 

E PA 

EPA 

1 9 7 5 - 7 6  

$ O O O ' s  
FY76 

1 9 7  6-7 7 
FY77 

SOO0's  

1 9 7 7 - 7 8  
EY 78  

SOO0 ' s  

1 9 7 8 - 7 9  
FY79 

$ O O O ' s  

Ongoing Suppl .  

- 9 9  

- 130 

- 2 8 5  

- 5 1 4  - 

150 905 

Ongoing Suppl  . 

50 49 9 - __ 

Ongoing Suppl .  Ongoing Suppl .  



Task D e s c r i p t i o n  of A c t i v i t y  

FINAL P r e p a r a t i o n  of char t !  
REPORT g r a p h s ,  maps,  p h o t o s  

and t ex t  p l u s  re- 
d u c t  i o n  

CANADA 

U N I T E D  STATES 

TOTAL 
~~ 

LAND CANADA 
DRAINAGE 
MODEL 

UNITED STATES 

TOTAL 

GRAND TOTAL 

igency  

Env . Can. 

EPA., 
3.c.s. 

Ag. Can 
Ont. Min 
Env . 
EPA 

1975-76 
FY76 

$000 ' s 

1976-77 
FY77 

$00O's 

3ngo i n g  S u p p l  . 

890 2315 - - 

Ongoing S u p p l .  

3 5 . 0  - 

- 156 .6  

191 .6  

e 2237.6  

1977-78 
~ ~ 7 8  
$OOO's 

Ongoing S u p p l .  

- 100 

- 100 

2 00 
I_ 

1 6 0 . 0  - 

- 52.2  

112 .2  

- 1460.2  

19.7 8-7 9 
Fy79 

S0OO's 

Ongoing S u p p l .  

60  - 
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