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R i v e r  mouth loading d a t a  from 550 t r i b u t a r i e s  t o  the  Great Lakes have 
been i d e n t i f i e d .  
e n t i a l l y  dr ived  from land drainage.  Chemicals considered include n u t r i e n t s ,  
p e s t i c i d e s ,  heavy metals, and r e f r a c t o r y  organics  ( i . e .  p e r s i s t e n t  organics ,  
such as PCBs, n o t  normally c l a s s i f i e d  as p e s t i c i d e s ) ,  both i n  s o l u t i o n  and 
a t tached  t o  p a r t i c u l a t e  materials. 
ment loading  d a t a  have been sought. 

These d a t a  a r e  r e l a t e d  t o  p o l l u t i o n  of  the Great Lakes pot- 

I n  add i t iona ,  water discharge and sed i -  

Water q u a l i t y  and flow d a t a  i d e n t i f i e d  were a l s o e v a l u a t e d  i n  terms of 
t h e i r  adequacy f o r  computing t r i b u t a r y  loading  t o  t h e  Great Lakes. 
of t h e  d a t a  w a s  based on t h e  frequency of sampling, t he  du ra t ion  of sampling, 
and t h e  s t a t i o n  loca t ion ,  bu t  no t  on t h e  a n a l t y i c a l  q u a l i t y  of the  da ta .  Data 
have been i d e n t i f i e d  and organized by us ing  a matr ix  format 

Adequacy 

Of t h e  550 t r i b u t a r i e s  considered f o r  p o s s i b l e  r i v e r  mouth loading d a t a ,  
approximately 30 percent  were found t o  have s u f f i c i e n t  water q u a l i t y  d a t a  t o  
cons ider  c a l c u l a t i n g  annual loadings.  About 1 4  percent  of t h e s e  t r i b u t a r i e s  
were gauged a t  a r e p r e s e n t a t i v e  r i v e r  mouth gauging s t a t i o n .  
t r i b u t a r i e s  i d e n t i f i e d ,  102 were considered t o  be major t r i b u t a r i e s ,  t h e  remaining 
being r e l a t i v e l y  minor streams t h a t  i nd iv idua l ly  are no t  l i k e l y  t o  have a 
major i n f luence  on the  Great Lakes (except f o r  poss ib l e  l o c a l  e f f e c t s ) .  Most 
of t he  major t r i b u t a r i e s  i d e n t i f i e d  had s u f f i c i e n t  water  q u a l i t y  da t a  t o  con- 
s i d e r  loading  c a l c u l a t i o n s ,  although a number of major streams did not have 
gauging s t a t i o n s  a t  s t r a t e g i c  r i v e r  mouth loca t ions .  Those few major t r i b u t -  
a r i e s  t h a t  l a c k  water  q u a l i t y  d a t a  tend t o  d r a i n  undeveloped a r e a s ,  and i t  
is not  recommended t h a t  sampling programs be e s t a b l i s h e d  on these  streams a s  
a f i r s t  p r i o r i t y .  

Of t h e  550 

In  genera l ,  t h e r e  is a good water q u a l i t y  d a t a  record f o r  Great Lakes 
t r i b u t a r i e s  from t h e  s tandpoin t  of monthly monitoring. Flow d a t a  genera l ly  l a g  
behind water q u a l i t y  d a t a  i n  terms of t h e  number of t r i b u t a r i e s  adequately 
monitored. The information a v a i l a b l e  on many t r i b u t a r i e s  may lead  t o  an under- 
e s t ima t ion  of t o t a l  loadings  of a t  least  some parameters due t o  t h e  lack  of 
da t a  dur ing  high flow per iods ,  when a l a r g e  po r t ion  of t h e  t o t a l  annual loading 
can occur. 
runoff events .  

Very few streams were found t o  have d a t a  a v a i l a b l e  s p e c i f i c a l l y  on 

Few d a t a  were found on heavy metals, p e s t i c i d e s ,  and r e f r a c t o r y  organics  
from which loading c a l c u l a t i o n s  could be made. Most d a t a  on t h e s e  parameters 
are based on grab-type samples. 
d e f i c i e n t  i n  d i s so lved  r e a c t i v e  phosphorus da t a .  I n  genera l ,  however, key 
loading  parameters,  such as suspended s o l i d s ,  n i t rogen  spec ie s ,  t o t a l  phosphorus, 
and c h l o r i d e ,  have been r o u t i n e l y  monitored i n  most sampling programs. 

A numberof t r i b u t a r i e s  w e r e  a l s o  found t o  be 
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There are several groups of small t r i b u t a r i e s  on each of t h e  Great Lakes 
which are c u r r e n t l y  both unmonitored and ungauged. These minor t r i b u t a r i e s  are 
i n d i v i d u a l l y  unimportant, bu t  c o l l e c t i v e l y  they could account f o r  a s i g n i f i c a n t  
loading t o  t h e  lake.  In  some cases t h e  land area drained by t h e s e  small 
watersheds comprise a considerable  po r t ion  of the t o t a l  bas in .  
groups of t h e s e  minor t r i b u t a r i e s  i n  which t h e r e  are few loading d a t a  are those 
found d r a i n i n g  ; t h e  southern Lake Superior Basin, t h e  northern Lake Michigan 
Basin, t h e  southwestern Lake Huron Basin (thumb area), t h e  e a s t e r n  Lake Erie 
Basin, and most p a r t s  of t h e  U.S. Lake Ontario Basin. 

The important 

Because of t h e  l a r g e  area encompassed by t h e  Great Lakes Basin and the 
vase amounts of t r i b u t a r y  d a t a  which have been c o l l e c t e d  and continue t o  be 
c o l l e c t e d ,  t h e r e  i s  a need f o r  g r e a t e r  coordinat ion of d a t a  c o l l e c t i o n ,  s t o r -  
age,  and r e t r i e v a l .  There i s  a l s o  a need f o r  c o l l e c t i o n  of c o n s i s t e n t  da t a  
over the long-term period,  e s p e c i a l l y  event type d a t a ,  i n  o rde r  t o  assess t h e  
short- term as w e l l  as long-term v a r i a b i l i t y  of the hydrologic system. 
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CONCLUS IONS AND RECOMMENDATIONS 

CONCLUSIONS 

1. Five-hundred and f i f t y  U . S .  Great Lakes t r i b u t a r i e s  i n  15 r i v e r  bas in  
groups and 70 hydrologic  areas were i d e n t i f i e d .  Approximately 30 percent  were 
found t o  have s u f f i c i e n t  water q u a l i t y  da t a  t o  consider c a l c u l a t i n g  annual 
loadings.  However, only about 14 percent  of t h e  t r i b u t a r i e s  examined had eontinuous- 
gauge flow information near  t h e  r i v e r  mouth. One-hundred and two of t h e  550 t r i b u t a r i e s  
b u t a r i e s  i n v e s t i g a t e d  were considered t o  be major t r i b u t a r i e s ,  the remaining being 
r e l a t i v e l y  minor streams t h a t  i n d i v i d u a l l y  are not  l i k e l y  t o  c o n t r i b u t e  a 
s i g n i f i c a n t  loading (except f o r  p o s s i b l e  l o c a l  e f f e c t s )  t o  t h e  Great Lakes. 
Nearly 90 percent  of t h e  major t r i b u t a r i e s  i d e n t i f i e d  had s u f f i c i e n t  water 
q u a l i t y  d a t a  t o  consider  annual loading c a l c u l a t i o n s .  
cent  of t he  major streams had gauging s t a t i o n s  nea r  t he  r i v e r  mouths. 

However, only 70 per- 

Of t h e  f i v e  Great Lakes, more Lake Superior  t r i b u t a r i e s  were s u f f i c i e n t l y  
I 

monitored f o r  loading c a l c u l a t i o n  purposes than t r i b u t a r i e s  of o t h e r  lakes .  
Lake Ontar io  had t h e  smallest percentage of t r i b u t a r i e s  monitored. I n  terms of 
flow, Lake Huron and Lake Ontar io  t r i b u t a r i e s  were gauged less than t r i b u t a r i e s  
of o t h e r  l a k e s ,  wh i l e  Lake Michigan had t h e  h ighes t  percentage of t r i b u t a r i e s  
gauged. A l l  t h e  l a k e s  except Lake Superior  had one o r  more major t r i b u t a r i e s  
t h a t  d i d  no t  have adequate da t a  f o r  loading c a l c u l a t i o n s .  
t r i b u t a r i e s  tend t o  d r a i n  undeveloped l and  i n  remote areas o r  are smaller ( i n  
terms of discharge and/or drainage bas in )  than o t h e r  major t r i b u t a r i e s .  

However, t h e s e  

2 .  I n  gene ra l ,  t h e r e  is  a good water q u a l i t y  record f o r  Great Lakes 
t r i b u t a r i e s  from t h e  s tandpoint  of monthly monitoring. However, t h e  information 
a v a i l a b l e  f o r  many t r i b u t a r i e s  may l e a d  t o  inaccura t e  e s t ima t ions  of some parameters 
due t o  t h e  l a c k  of da t a  during h igh  flow periods when a l a r g e  po r t ion  of t h e  
t o t a l  annual loading can occur. It  is important t o  emphasize that 'much of t h e  
water q u a l i t y  t r i b u t a r y  da t a  have been c o l l e c t e d  as p a r t  of mult i -object ive 
programs o r  programs t h a t  were n o t  conducted s p e c i f i c a l l y  t o  ob ta in  loading 
information. 

Very l i t t l e  d a t a  are a v a i l a b l e  t h a t  are based on s p e c i f i c  runoff events.  
Importantly,  even some data c o l l e c t e d  a t  a high frequency, such as weekly, may 
no t  provide enough de t a i l  t o  monitor t h e  inpu t  over runoff events .  It is  now 
w e l l  known t h a t ,  i n  o r d e r  t o  determine t h e  loading of some parameters, such as 
t o t a l  phosphorus, i t  i s  necessary t o  measure concentrat ions during t h e  high flow 
periods.  
t o t a l  du ra t ion  of flows t o  t h e  l ake ,  a l a r g e  amount of  t o t a l  phosphorus is  

Even though storm flow events  r ep resen t  only a s m a l l  p o r t i o n  of t h e  
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c a r r i e d  t o  t h e  l a k e s  a t  t h i s  t i m e .  This  may occur i n  less than a week's t i m e .  
ULRG data  on t r i b u t a r i e s  dra in ing  fo re s t ed  areas show t h a t  even these  
t r i b u t a r i e s  have much h ighe r  t o t a l  phosphorus concent ra t ions  during high flow 
per iods .  Never the less ,  i t  i s  s t i l l  no t  known what e f f e c t  f low-sensi t ive 
parameters c a r r i e d  i n t o  t h e  streams have on t h e  l akes  during high flow periods.  
U n t i l  more is  known about monitoring high flow events  and t h e  e f f e c t  of event  
i npu t s ,  rou t ine  monthly sampling programs t h a t  have been e s t ab l i shed  f o r  a 
number of years  should no t  be h a s t i l y  modified. 

Regular monthly o r  low f l o w  da ta  may be  a t  least  p a r t i a l l y  use fu l  f o r  long- 
term t r end  a n a l y s i s  and f o r  t h e  development of reg iona l  loading models. There 
i s  a cons iderable  amount of long-term monthly water q u a l i t y  da t a  a v a i l a b l e  f o r  
Lake Michigan and Lake Erie t r i b u t a r i e s ,  and t o  a lesser e x t e n t ,  Lake Ontar io  
t r i b u t a r i e s .  Very few t r i b u t a r i e s  i n  Lake Superior  and Lake Huron have a 
long-term da ta  base.  Even event  da t a  taken over a one o r  two year  per iod are  
probably inadequate  by themselves because of t h e  g rea t  year  t o  year  v a r i a b i l i t y  
i n  t h e  loadings.  

3 .  A l a r g e  number of s t u d i e s  conducted over t h e  years  has  maintained water 
q u a l i t y  monitoring only during p a r t  of t h e  year .  Often a season i s  skipped o r  
monitored with one grab sample t o  represent  t h e  whole season. Often,  t h e  
season skipped i s  t h e  win te r  o r  s p r i n g  season when sampling is  more d i f f i c u l t  
clue t o  adverse weather condi t ions .  This  i s  c h a r a c t e r i s t i c  of many of t h e  
h i s t o r i c a l  data .  Unfortunately,  t h e  win te r  and sp r ing  seasons a r e  perhaps t h e  
more important seasons t o  sample from a loading s tandpoin t .  It would have been 
b e t t e r  then,  t o  inc rease  t h e  sampling frequency during t h i s  per iod  r a t h e r  than 
during t h e  low flow per iod  when loadings  are  t h e  smallest. Again, i t  must be 
r e a l i z e d  t h a t  most sampling programs t h a t  have been conducted have no t  been 
n e c e s s a r i l y  geared t o  l ake  loading c a l c u l a t i o n s .  Monitoring during t h e  low 
f l o w  per iods  i s  o f t e n  t h e  most c r i t i c a l  i n  terms of determining t h e  input  and 
e f f e c t s  of po in t  source p o l l u t i o n .  

4 .  O f  t h e  key loading parameters measured, perhaps t h e  most significant gap 
i s  t h e  l a c k  of d i sso lved  reactive phosphorus da t a  f o r  a number of major t r i bu -  
tar ies ,  p a r t i c u l a r l y  f o r  c e r t a i n  Lake Super ior ,  Lake Michigan and Lake Erie 
t r i b u t a r i e s .  I n  most s t u d i e s  where some form of phosphorus has  been measured, 
t o t a l  phosphorus has  gene ra l ly  been t h e  form evaluated.  Very few t o t a l  so lub le  
phosphorus da t a  were found. Nitrogen spec ie s  were gene ra l ly  monitored a t  
approximately t h e  same frequency as t o t a l  phosphorus. Ni t ra te  and ammonia were 
usua l ly  measured more o f t e n  than  t o t a l  k j e l d a h l  n i t rogen .  
l ess  f r equen t ly  than o t h e r  n u t r i e n t s ,  bu t  s u r p r i s i n g l y  l a r g e  s i l i c a  da ta  records  
e x i s t ,  inc luding  a r e l a t i v e l y  ex tens ive  h i s t o r i c a l  da t a  base.  Chlor ide has  been 
measured more f r equen t ly  than  o t h e r  chemical loading  parameters.  A r a t h e r  
ex tens ive  da t a  base  a l s o  e x i s t s  f o r  suspended s o l i d s ,  wi th  some e s p e c i a l l y  de- 
t a i l e d  monitoring having been conducted on Lake Super ior  and Lake Erie t r ibu -  
t a r ies .  Only a f e w  Lake Erie t r i b u t a r i e s  w e r e  found t o  have p a r t i c l e  s i z e  da t a  
ava i l ab le .  There are r e l a t i v e l y  few da ta  a v a i l a b l e  on heavy metals, p e s t i c i d e s  
and r e f r a c t o r y  organics .  However, t h e r e  are some t r i b u t a r i e s  which do have 
heavy metal and p e s t i c i d e  da t a  a v a i l a b l e  which were c o l l e c t e d  on a monthly o r  

S i l i c a  w a s  measured 

- 
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g r e a t e r  frequency over one o r  more annual cycles. 
were found f o r  any of t h e  t r i b u t a r i e s .  

Few r e f r a c t o r y  organics  data  

5 .  There are s e v e r a l  areas on each of t h e  Great Lakes Basins which are 
drained by many small t r i b u t a r i e s ,  and which are c u r r e n t l y  both unmonitored and 
ungauged. These minor t r i b u t a r i e s  are i n d i v i d u a l l y  unimportant, bu t  c o l l e c t i v e l y  
they could e x e r t  a s i g n i f i c a n t  loading t o  t h e  r e spec t ive  lakes. I n  some cases 
t h e  l and  area drained by t h e s e  small t r i b u t a r i e s  may comprise a s i g n i f i c a n t  
po r t ion  of t h e  t o t a l  bas in .  Locations of s i g n i f i c a n t  groups of t hese  minor 
t r i b u t a r i e s  f o r  which t h e r e  are few loading da ta  include t h e  south shore of Lake 
Superior ,  no r the rn  Lake Michigan, southwestern Lake Huron (thumb area), e a s t e r n  
Lake Erie and most p a r t s  of theU.S. Lake Ontario watershed. Also, while  t h e  
low flow inpu t  of t h e  minor t r i b u t a r i e s  may be  i n s i g n i f i c a n t ,  t h e  high f l o w  o r  
runoff event input  from t h e  t r i b u t a r i e s ,  many of which d r a i n  a g r i c u l t u r a l  lands 
( p a r t i c u l a r l y  Lake Huron, Lake E r i e  and Lake Ontar io  minor t r i b u t a r i e s ) ,  could 
b e  a p o t e n t i a l l y  important source of p o l l u t i o n  from land drainage t o  t h e  Great 
Lakes. 

6 .  The most s i g n i f i c a n t  p r o j e c t  i n  which runoff event da t a  have been 
c o l l e c t e d  was conducted by t h e  Lake Erie Wastewater Management Study (LEWMS). 
I n  t h i s  s tudy n ine  Lake Erie t r i b u t a r i e s  were monitored over t he  hydrograph f o r  
n u t r i e n t s  and o t h e r  parameters during major s p r i n g  runoff events.  
o t h e r  s t u d i e s  which have been s p e c i f i c a l l y  geared t o  measure loadings during 
runoff even t s  are Task C, PLUARG, s t u d i e s  on t h e  Menomonee River i n  Wisconsin 
and Genesee River i n  New York. 
of t h e  loading con t r ibu ted  by t h e s e  rivers during runoff events .  Ir, add i t ion ,  
t h e  Grand River, which w a s  recommended f o r  more d e t a i l e d  sampling i n  t h e  pre- 
l iminary r epor t  of t h i s  p r o j e c t ,  is being monitored during 1976 on a d a i l y  b a s i s .  
Also, s t u d i e s  during IFYGL were made on a t h r e e  day pe r  week b a s i s  and should 
a t  least provide some information on t h e  con t r ibu t ion  during high flows. The 
Upper Lakes Reference Group Study a l s o  attempted t o  c o l l e c t  samples during t h e  
s p r i n g  runoff per iod f o r  upper l akes  t r i b u t a r i e s .  However, sample c o l l e c t i o n s  
were l i m i t e d  t o  s e v e r a l  samples during t h e  s p r i n g  pe r iod  and not  n e c e s s a r i l y  
during a runoff event .  A number of o the r  s t u d i e s  provide weekly t o  biweekly 
data on Great Lakes t r i b u t a r i e s .  

The only 

I 

Data from t h e s e  p r o j e c t s  should provide a n a l y s i s  

7. I n  reviewing t h e  a v a i l a b l e  r i v e r  mouth loading d a t a  and the character-  
istics of t h e  drainage bas ins ,  i t  is  worthwhile t o  mention several problems t h a t  
w i l l  complicate loading c a l c u l a t i o n s  and t h e  i n t e r p r e t a t i o n  of loading da ta .  
F i r s t ,  many t r i b u t a r i e s  have a l a r g e  e s t u a r i n e  zone. This is p a r t i c u l a r l y  
evident  a long t h e  Lake E r i e  coas t ,  e s p e c i a l l y  t h e  western basin.  However, t h e  
e f f e c t  t h a t  t h e  l a k e  has  on t h e  e s t u a r y  is  i l l - d e f i n e d  and varies a g r e a t  dea l  
w i th  t i m e .  I n  i n t e r p r e t i n g  some of t h e  da t a  a t  s t a t i o n s  very c l o s e  t o  one of 
t h e  l a k e s ,  i t  w i l l  b e  d i f f i c u l t  t o  account f o r  any p o s s i b l e  l a k e  e f f e c t s .  
However, l a k e  effects during pe r iods  of high flow, such as problems with 
r e v e r s e  flow, w i l l  n o t  l i k e l y  be a problem. 

There are also a number of man-made structures which w i l l  l ike ly  complicate 
Canals, such as those  found along Lake Ontar io  

5 
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and i n  t h e  Chicago area which in te rconnec t  w i th  a number of t r i b u t a r i e s ,  may 
complicate i n t e r p r e t a t i o n  of loading da ta .  
mouth may cause similar problems. 
ments found a t  t h e  mouths of t r i b u t a r i e s  dra in ing  i n t o  Lake Michigan present  
a d i f f i c u l t  problem. Sampling s t a t i o n s  loca t ed  above these  impoundments are 
inadequate f o r  c a l c u l a t i n g  loadings because many of t he  p o l l u t a n t s  may s e t t l e  
out  i n  t h e  impoundment. However, because t h e  o u t l e t s  are genera l ly  so c lose  t o  
t h e  lake ,  sampling of t hese  loca t ions  is  complicated by l ake  e f f e c t s .  

Natura l  impoundments near the  river 
The drowned r iver  mouth areas and/or impound- 

8. It is apparent from looking through t h e  vast amounts of da ta  on U.S. 
t r i b u t a r i e s  t o  the  Great Lakes t h a t  increased  coordinat ion i n  da ta  c o l l e c t i o n  
problems involving water q u a l i t y  da t a  would be  usefu l .  It was a l s o  found t h a t  
i n  comparing t h e  same da ta  repor ted  i n  two d i f f e r e n t  sources  numerous discrepan- 
c i e s  occurred, i n d i c a t i n g  t h a t  many e r r o r s  were apparent ly  made i n  t r a n s f e r r i n g  
da ta  i n t o  d i f f e r e n t  formats.  Thus t h e r e  is  a l ack  of q u a l i t y  con t ro l  i n  
en te r ing  data  i n t o  d i f f e r e n t  s to rage  systems. The nomenclature used t o  repor t  
da ta  a l s o  causes considerable  confusion. For example, terms used t o  descr ibe  
c e r t a i n  forms of phosphorus o r  s o l i d s ,  many of which a r e  ope ra t iona l ly  def ined,  
caused cons iderable  confusion. 

RECOMMENDATIONS 

Under Subac t iv i ty  2 .2  of t h e  PLUARG Task D Plan of Study (Apri l ,  1975),  new 
surveys of t r i b u t a r i e s  were t o  be given p r i o r i t y  t o  f i l l  gaps i n  r iver  mouth 
sampling of t h e  fou r  p i l o t  watersheds being s tud ied  under Task C (PLUARG). 
Because t h e  Grand River mouth area is  being s tud ied  i n  d e t a i l  by the  Environ- 
mental P ro tec t ion  Agency, i n  p a r t  as t h e  r e s u l t  of t h e  recommendation of t h e  
prel iminary r epor t  of t h i s  p r o j e c t ,  a l l  r i v e r  mouth areas of t h e  p i l o t  watershed 
streams are  now being adequately monitored. Loadings from the  Menominee, Maumee 
and Genesee Rivers are being s tud ied  as p a r t  of t h e  Task C p ro j ec t  o r  by some 
o t h e r  group. For example, t h e  Maumee River mouth area is being s tud ied  i n  
d e t a i l  by t h e  Corps of Engineers as w e l l  as by o the r  groups. 

1. A l l  U.S. t r i b u t a r i e s  which would p o t e n t i a l l y  con t r ibu te  l a rge  amounts of 
land der ived p o l l u t a n t s  are be ing  monitored on a t  l eas t  a monthly b a s i s .  
i s  recommended t h a t  no new rou t ine  surveys need t o  b e  i n i t i a t e d  a t  t h i s  t i m e  
s o l e l y  f o r  t h e  purpose of c o l l e c t i n g  a d d i t i o n a l  da ta  which are 'I ... imperative ... t o  
adequately assess t h e  t o t a l  t r i b u t a r y  input  t o  t h e  lakes' '  (Task D Plan of Study). 

Thus, i t  

2.  Despi te  t h e  f a c t  t h a t  t h e r e  are da ta  a v a i l a b l e  on most major t r i b u t a r i e s  
dra in ing  i n t o  t h e  Great Lakes, t h e r e  are r e l a t i v e l y  s m a l l  amounts of loading 
da ta  a v a i l a b l e  on t h e s e  t r i b u t a r i e s  during per iods  of high flow. Thus, i t  is 
recommended t h a t  f u t u r e  cons idera t ion  f o r  a d d i t i o n a l  t r i b u t a r y  surveys be 
l imi t ed  t o  those  s t u d i e s  which eva lua te  loadings during per iods  of high flow, 
such as s p r i n g  runoff .  
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3. Because t h e r e  are more Great Lakes t r i b u t a r i e s  which l a c k  adequate flow 
da ta  ( i .e. ,  continuous flow da ta  as measured from a gauging s t a t i o n )  than l ack  
water q u a l i t y  da t a ,  i t  is recommended t h a t  t h e  establ ishment  of a d d i t i o n a l  
gauging s t a t i o n s  be given a h ighe r  p r i o r i t y  than new water q u a l i t y  d a t a  col- 
l e c t i o n  stations. 
are loca ted  too  f a r  upstream and above t h e  confluence of major r iver t r i b u -  
taries t o  provide an accu ra t e  assessment of t h e  t o t a l  discharge t o  t h e  lake.  
The establ ishment  of more gauging s t a t i o n s  a t  s t r a t e g i c  l o c a t i o n s  could have a 
much g r e a t e r  impact upon improving t h e  est imate 'of  loadings t o  t h e  Great Lakes 
than e s t a b l i s h i n g  a d d i t i o n a l  water q u a l i t y  s t a t i o n s .  It is  not  poss ib l e  t o  
o b t a i n  accu ra t e  estimates of loading based on d e t a i l e d  chemical d a t a  i f  good 
flow da ta  are not a v a i l a b l e .  Instantaneous flow measurements taken a t  t h e  
t i m e  of sample c o l l e c t i o n  may not  be adequate,  p a r t i c u l a r l y  when r i v e r s  are 
s u b j e c t  t o  r a p i d  v a r i a t i o n s  i n  flow. Discharge can increase tremendously over 
a runoff event .  Unless t h i s  runoff event i s  monitored i n  d e t a i l ,  a l a r g e  
po r t ion  of t h e  t o t a l  annual flow and thus t h e  t o t a l  annual loading t o  a l ake  
may be  missed. Also, based on some results of t h e  Lake Erie Wastewater 
Management Study sponored by t h e  Corps of Engineers, i t  may be  p o s s i b l e  t o  
estimate loading of some t r i b u t a r i e s  f o r  c e r t a i n  f low-sensi t ive parameters with 
only low flow water q u a l i t y  da t a  i f  a continuous flow record is  a v a i l a b l e .  

Even where gauging s t a t i o n s  are p resen t  on a t r i b u t a r y ,  many 

4 .  Although t h e r e  are some major t r i b u t a r i e s  t h a t  are c u r r e n t l y  unmonitored 
and ungauged, most of t hese  d r a i n  r e l a t i v e l y  undeveloped areas o r  are small 
r e l a t i v e  t o  o t h e r  major t r i b u t a r i e s .  While i t  would be use fu l  t o  o b t a i n  
a d d i t i o n a l  d a t a  on t h e s e  unmonitored t r i b u t a r i e s ,  i t  is  recommended t h a t  a low 
p r i o r i t y  be  placed on t h i s  t a s k  a t  t h i s  t i m e .  

5. More research i s  needed t o  determine t h e  importance of runoff events  t o  
t o t a l  t r i b u t a r y  loadings and t h e  means by which loading con t r ibu t ions  from t h e s e  
events  can be  p red ica t ed  without d e t a i l e d  sampling. It is  important t o  empha- 
s i z e  t h a t  i t  would be imprac t i ca l  t o  monitor a l a r g e  number of runoff events  
ac ross  an e n t i r e  l a k e  b a s i n  because t h e s e  events  o f t e n  occur simultaneously 
ac ross  l a r g e  po r t ions  of t h e  basin.  A l s o ,  many r o u t i n e  monitoring programs have 
multi-purpose o b j e c t i v e s ,  of which e s t ima t ing  l ake  loadings i s  only one. Thus, 
i t  is no t  recommended t h a t  event sampling be  employed f o r  a l l  t r i b u t a r i e s .  

Not only is t h e r e  a need f o r  more research i n t o  runoff even t s ,  but  more 
long-term da ta  are needed on runoff events.  
Lakes t r i b u t a r i e s  have been obtained over  one o r  two years .  Obviously, t h e r e  
is  g r e a t  y e a r  t o  y e a r  v a r i a t i o n  i n  annual loading and i n  t h e  loadings con t r i -  
buted during runoff events .  Thus, i t  is  recomended t h a t  some of t h e  present  
programs designed t o  monitor runoff events  be  continued u n t i l  t h e  magnitude of 
t h e  yea r  t o  year  v a r i a b i l i t y  can be e s t ab l i shed .  

P resen t ly ,  a l l  event da t a  on Great 

6. More a t t e n t i o n  a l s o  needs t o  b e  given t o  measuring both t o t a l  and 
d i s so lved  chemical spec ie s .  One of t h e  major ques t ions  c u r r e n t l y  asked i n  
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t e rms’of  importance of t h e  loading con t r ibu ted  dur ing  runoff events  is  t h e  
a v a i l a b i l i t y  of  c e r t a i n  chemical c o n s t i t u e n t s  t o  b i o l o g i c a l  organisms. For 
example, dur ing  runoff events  a l a r g e  amount of t o t a l  phosphorus i s  discharged 
t o  t h e  Great Lakes. 
is a s soc ia t ed  wi th  suspended p a r t i c u l a t e  matter, is not  w e l l  known. Before more 
funds are a l l o c a t e d  f o r  event monitoring, t h e  ques t ion  of  a v a i l a b i l i t y  of 
loading spec ie s  must be  reso lved .  A t  t h e  present  t i m e  t h e  b e s t  that can b e  s a i d  
is  t h a t  t h e  a v a i l a b l e  f r a c t i o n  is  found between t h e  so lub le  and t h e  t o t a l  
f r a c t i o n .  
a v a i l a b l e ,  bo th  on a short- term and, important ly ,  long-term b a s i s .  P re sen t ly ,  
research  on t h i s  ques t ion  is  being conducted as p a r t  of Task D as w e l l  as a 
number of o t h e r  s t u d i e s .  

However, t h e  a v a i l a b i l i t y  of t h e  phosphorus, much of which 

However, i t  i s  no t  known j u s t  how much of t h e  t o t a l  f r a c t i o n  is  

7 .  More da ta  a l s o  need t o  be gathered t o  determine t h e  input  of heavy 
metals, p e s t i c i d e s ,  and r e f r a c t o r y  o rgan ic s ,  p a r t i c u l a r l y  during per iods  of high 
flow. This  w i l l  p r e sen t  s p e c i a l  a n a l y t i c a l  problems f o r  c e r t a i n  parameters,  
such a s  PCBs, which may be  extremely d i l u t e  and d i f f i c u l t  t o  measure. Never- 
t h e l e s s ,  t h e  loading  of t hese  parameters from t h e  land needs t o  be  given more 
a t t e n t i o n .  A p o s s i b l e  source of t h e s e  p o l l u t a n t s  i s  atmospheric f a l l o u t .  Since 
dry f a l l o u t  onto t h e  land  occurs  cont inuously,  t h e  subsequent washing of t hese  
materials o f f  t h e  land and i n t o  t h e  stream courses  during a runoff event  could 
b e  a mechanism of land-based t r a n s p o r t  of p o l l u t a n t s  t o  t h e  Great Lakes. 

8. It i s  recommended t h a t  i n  t h e  f u t u r e  more a t t e n t i o n  be  given t o  t h e  
coord ina t ion  of t h e  c o l l e c t i o n ,  s t o r a g e  and retrieval of Great Lakes da ta .  
There i s  a need t o  e x e r t  more q u a l i t y  con t ro l  i n  t r a n s f e r r i n g  r a w  da t a  t o  a 
r epor t  format o r  t o  a s t o r a g e  system. 

9 .  There i s  a l s o  a need t o  have more coopera t ive  s t u d i e s  where multi-  
purpose o b j e c t i v e s  can b e  achieved a t  a minimal cos t .  Frequent ly  a p a r t i c u l a r  
da t a  c o l l e c t i o n  s tudy  has  a l i m i t e d  purpose. The e x t r a  c o s t  of c o l l e c t i n g  t h e  
a d d i t i o n a l  da t a  needed t o  s a t i s f y  multi-purpose ob jec t ives  would o f t e n  b e  
minimal. Thus, more coopera t ive  s t u d i e s ,  p a r t i c u l a r l y  between agencies ,  would 
be  usefu l .  

10.  I n  terms of a v a i l a b i l i t y  of da ta ,  t h e  STORET system is  a very l a r g e  and 
use fu l  da t a  base.  
system. Al so ,  STORET conta ins  a good d e a l  of da t a  which may be  of l i m i t e d  
usefu lness .  Rather  than put  a l l  da t a  i n  STORET, which makes review of t h e  
STORET da t a  base a formidable t a s k ,  i t  might be  wiser t o  s t o r e  only those  da t a  
which have a good p r o b a b i l i t y  of r ece iv ing  heavy use. 
coclld be re ferenced  i n  a r e fe r r a l  s y s t e m ,  such as the  Environmental Data 
Index (ENDEX) system operated by N O M .  
da t a  a v a i l a b l e  and method of access without  a c t u a l l y  l i s t i n g  t h e  da t a .  
such systems (STORET and ENDEX) would tend t o  complement each o t h e r ,  and promote 
the leas t  p o s s i b l e  c o s t .  

What i s  needed is  more input  of  u s e f u l  da t a  i n t o  t h e  STORET 

Those da t a  no t  i n  STORET 

Such a system descr ibes  t h e  type  of 
Two 
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11. I n  terms of da ta  s to rage  and re t r ieval  systems, there are many a l ready  
ava i l ab le .  
recommended t h a t  an a n a l y s i s  be made of those  systems a l ready  i n  use t o  deter-  
mine how they  can b e s t  be  u t i l i z e d .  A g rea t  dea l  of coordinat ion i n  these  
areas would be very use fu l  i n  maximizing the  e f f i c i e n c y  of t he  use of e x i s t i n g  
da ta  and of t h e  c o l l e c t i o n  of d a t a  i n  t h e  f u t u r e .  

Rather than develop a new s to rage  and re t r ieval  sys tem, i t  i s  

1 2 .  Upon c lose  examination, i t  i s  obvious t h a t  a g rea t  dea l  of d a t a  i s  
a v a i l a b l e .  However, r a t h e r  than cont inuing t o  c o l l e c t  more da t a  a t  an even more 
r ap id  pace, da t a  a l ready  co l l ec t ed  should be subjec ted  t o  a more thorough 
a n a l y s i s .  

1 3 .  Fina l ly ,  i t  i s  recommended t h a t  t h e  Data A v a i l a b i l i t y  Matrix be kept  
updated as new loading da ta  a r e  co l l ec t ed .  This could be done with a minimum 
of e f f o r t .  In  t h i s  way t h e  f u t u r e  a v a i l a b i l i t y  of t r i b u t a r y  loading da ta  can 
be  r e a d i l y  assessed.  Fur ther ,  progress  made i n  t h e  c o l l e c t i o n  of loading da ta  
can be  r egu la r ly  monitored. Information on rou t ine  sampling programs can b e  
updated on a yea r ly  b a s i s .  S imi l a r ly ,  flow da ta  can be updated yea r ly .  More 
important ly ,  however, s p e c i a l  s t u d i e s ,  t he  a v a i l a b i l i t y  of da t a  on previously 
unmonitored t r i b u t a r i e s ,  o r  data  from new sampling s t a t i o n s  on previously 
monitored t r i b u t a r i e s ,  can be kept updated on a continuous b a s i s .  'Because of 
t h e  l a r g e  geographic a r e a  of t he  Great Lakes Basin,  such a coordinated approach 
needs t o  be taken i n  o rde r  t o  determine t h e  sampling p r i o r i t i e s  over t he  Basin 
as a whole. I f  t h e  Great Lakes are  t o  be viewed and evaluated as an in t eg ra t ed  
system, i t  i s  necessary t o  keep t r a c k  of t h e  output of research on t r i b u t a r y  
loading conducted over t h e  e n t i r e  bas in .  
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INTRODUCTION 

I n  A p r i l  of 1975 a p lan  of s tudy w a s  developed t o  f u r t h e r  de f ine  t h e  
d i r e c t i o n  of t h e  United S t a t e s  po r t ion  of Task D of t he  P o l l u t i o n  from Land 
Use A c t i v i t i e s  Reference Group Study. I n  t h i s  Plan of Study, Subac t iv i ty  2-1, 
" I d e n t i f i c a t i o n  and Evaluat ion of Ex i s t ing  River Mouth Loading Data," w a s  
descr ibed as fol lows:  

(a)  A l l  a v a i l a b l e  d a t a  on water discharges,  sediment, and water 
q u a l i t y  ( including n u t r i e n t s ,  p e s t i c i d e s ,  heavy metals, and r e f r a c t o r y  
organics)  f o r  stream mouth i n p u t s  w i l l  be  i d e n t i f i e d .  Other s t a t i o n s  
and da ta  c o l l e c t i o n  sites on t r i b u t a r i e s  without stream mouth da ta  w i l l  
be s e l e c t e d  i n  order  t h a t  a l l  major t r i b u t a r i e s  may be considered. No 
attempt w i l l  be made t o  publ ish a compilation of a l l  co l l ec t ed  t r i b u t a r y  
da ta .  However, a summary r e p o r t  w i l l  be  prepared which i d e n t i f i e s  t he  
t r i b u t a r i e s  monitored, parameters measured, frequency of sampling, per iod 
of record ,  source of da t a ,  l oca t ion ,  and a v a i l a b i l i t y  of da t a ,  e t c .  

(b) An eva lua t ion  w i l l  be made of t h e  adequacy of t h e  sampling 
network f o r  computing t o t a l  stream mouth loading t o  t h e  Great Lakes. 
Data w i l l  be evaluated wi th  regard t o  how w e l l  t h e  sediment and 
chemical da t a  relate t o  flow. Gaps i n  da t a  and eva lua t ions  w i l l  be  
i d e n t i f i e d .  A l l  ongoing programs w i l l  be  considered. Recommendations 
w i l l  be made as t o  a d d i t i o n a l  sampling ( loca t ion ,  event ,  and element 
analyses)  which, i f  necessary,  w i l l  be  done between October 1975 and 
J u l y  1976. 

The  purpose of t h i s  p r o j e c t  w a s  t o  complete Subac t iv i ty  2-1 as ou t l ined  
above. A l l  app ropr i a t e  r i v e r  mouth loading da ta  have been sought from t h e  
var ious  da t a  sources  such as s t a t e  and r eg iona l  agencies ,  t he  U.S. Environmental 
Pro tec t ion  Agency (EPA), the  U.S. Geological Survey (USGS), t he  U.S. Arniy Corps 
of Engineers (COE), u n i v e r s i t i e s ,  i n d u s t r i e s ,  and l o c a l  agencies .  Data r e l a t e d  
t o  r i v e r  mouth p o l l u t i o n  t o  t h e  Great Lakes have been i d e n t i f i e d ,  including 
water a i scharge ,  sediment, and chemical loading da ta .  Emphasis is on p o l l u t a n t s  
p o t e n t i a l l y  der ived from land drainage.  Chemicals considered inc lude  n u t r i e n t s ,  
p e s t i c i d e s ,  heavy metals, and r e f r a c t o r y  organics  ( i .e . ,  p e r s i s t e n t  organic  
contaminants t h a t  are not  normally c l a s s i f i e d  as p e s t i c i d e s ,  such as 
polychlor ina ted  biphenyls) ,  both i n  s o l u t i o n  and a t tached  t o  p a r t i c u l a t e  
materials. I n  a d d i t i o n  t o  d a t a  a l r eady  a v a i l a b l e ,  da t a  l i k e l y  t o  come from 
ongoing s t u d i e s  i n  t h e  nea r  f u t u r e  have been sought.  

Data i d e n t i f i e d  have been eva lua ted  i n  terms of t h e i r  adequacy f o r  computing 
t o t a l  stream mouth loading t o  the  Great Lakes. Data have been termed "adequate" 
o r  " su f f i c i en t "  according t o  the  c r i t e r i a  of frequency of sampling, per iod of - 
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record and s t a t i o n  loca t ion .  No at tempt  w a s  made t o  eva lua te  t h e  q u a l i t y  of 
t h e  d a t a  i n  terms of t h e  accuracy and p r e c i s i o n  of t h e  numbers. 

Data i d e n t i f i e d  were a l s o  eva lua ted  according t o  major gaps i n  the  da t a  
base.  These inc lude  areas of Great Lakes land drainage t h a t  are e s s e n t i a l l y  
unmonitored and/or  ungauged. S p e c i f i c  parameters t h a t  have not been adequately 
sampled t o  permit reasonable  estimates of loading t o  t h e  Great Lakes from 
va r ious  watersheds have a l s o  been noted. I n  add i t ion ,  t h e  r e l a t i o n  between 
water q u a l i t y  da t a  and flow da ta  h a s  been considered.  

This  r e p o r t  i s  not  designed t o  func t ion  as a da t a  r e f e r r a l  system o r  as 
a bibl iography.  No at tempt  w a s  made t o  inc lude  t h e  exact d e t a i l e d  r e fe rences  
of sources  t h a t  have r e t r i e v a b l e  da ta .  One of t h e  major reasons t h i s  was not  
done was because of t he  space l i m i t a t i o n s .  However, enough information i s  
a v a i l a b l e  i n  the  r epor t  t o  f a c i l i t a t e  a c q u i s i t i o n  of t he  da t a  from t h e  proper 
agency o r  l oca t ion .  The d a t a  a r e  d isp layed  i n  a format t h a t  a l lows t h e  use r  t o  
e f f i c i e n t l y  determine t h e  usefu lness  of a p a r t i c u l a r  d a t a  set  wi th  regard t o  
sampling frequency, parameters examined, sample loca t ion ,  per iod of record and 
many o t h e r  f a c t o r s .  The Great Lakes Basin Commission has  on f i l e  more d e t a i l e d  
information from a l l  da t a  sources .  Should t h e  use r  d e s i r e  more information on 
a p a r t i c u l a r  s t a t i o n , t h e  STORET number of a p a r t i c u l a r  s t a t i o n ,  o r  t he  exact  
agency and person t o  c o n t a c t ,  t h e r e a d e r  c a n c o n t a c t t h e  GLBC s t a f f  f o r  t h i s  
information.  Much of t h i s  information is  s t o r e d  on supplementary card  f i l e s .  

Th i s  p r o j e c t  i s  a l s o  designed t o  provide information f o r  subsequent 
s t u d i e s  i n  Task D. Based on t h i s  p r o j e c t ' s  Prel iminary Report, recommendations 
were made as t o  which t r i b u t a r i e s ,  i f  any, should be surveyed as p a r t  of 
Subac t iv i ty  2-2. Th i s  s tudy a l s o  forms t h e  b a s i s  f o r  Subac t iv i ty  2-3, i n  which 
a c t u a l  c a l c u l a t i o n s  of t o t a l  t r i b u t a r y  loadings  w i l l  be  made. Computation of 
t o t a l  t r i b u t a r y  loadings  is  a key a spec t  of t h e  PLUARG study and i s  necessary 
before  any one remedial  program can be eva lua ted .  The t o t a l  loadings  of 
s p e c i f i c  t r i b u t a r i e s ,  based on r iver  mouth input  c a l c u l a t i o n s  from Task D of 
PLUARG. w i l l  a l s o  be compared t o  t h e  PLUARG Task C p i l o t  watershed da ta .  I n  
add i t ion ,  ex t r apo la t ion  of Task C d a t a  t o  o the r  Great Lakes t r i b u t a r i e s  w i l l  be 
s i m p l i f i e d  by t h e  i d e n t i f i c a t i o n  of e x i s t i n g  loading da ta  w h i c h  f o l l o w  i n  t h i s  r epor t .  
A schematic r ep resen ta t ion  of t h e  i n t e r r e l a t i o n s h i p s  of t h e  Tasks i n  t h e  PLUARG 
s tudy  are given i n  Figure 1. The U.S. PLUARG study area i s  shown i n  Figure 2. 

F i n a l l y ,  t h e  summarization of Great Lakes r i v e r  mouth loading information 
i n t o  an organized f a sh ion  w i l l  be  u s e f u l  t o  many o the r  i n v e s t i g a t i o n s ,  both i n  
PLUARG and elsewhere.  Fur ther ,  i n  i t s  1975 Annual Report t h e  Water Qual i ty  
Board of the  I J C  recommended heavy emphasis on t h e  refinement of loading estimates 
f o r  phosphorus. Th i s  s tudy  w i l l  f a c i l i t a t e  t h i s  refinement.  
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NETHODOLOGY FOR IDENTIFICATION AND EVALUATION OF DATA 

OVERALL PROCEDURE 

The f i r s t  s t e p  i n  the  procedure used i n  i d e n t i f y i n g  d a t a  f o r  i nc lus ion  
i n  t h i s  r e p o r t  w a s  t o  search  t h e  genera l ly  well-known sources ,  such a s  t h e  
USGS Water Resources Data series. Next, s t a t e  and r eg iona l  agencies  with 
water monitoring programs, as w e l l  as u n i v e r s i t y  and indus t ry  personnel ,  
were contacted f o r  information on d a t a  a v a i l a b l e  through t h e i r  programs. 
In  a d d i t i o n ,  i nd iv idua l  r e p o r t s  on s p e c i f i c  t r i b u t a r i e s  o r  bas ins  from o t h e r  
agencies  and groups were examined. 
EPA STORET sys tem were scanned f o r  d a t a  not  loca ted  previously.  

F i n a l l y ,  summary p r i n t o u t s  of d a t a  i n  the  

Information on any given dd ta  set is  summarized on a Data A v a i l a b i l i t y  
Matrix (DAM). The DAM is  organized according t o  hydrologic areas (complexes 
and ind iv idua l  r i v e r  b a s i n s ) ,  r i v e r  bas in  groups, and l a k e  bas ins  fol lowing 
the  procedure used i n  t h e  Great Lakes Basin Framework Study. The breakdown 
of t he  U. S .  po r t ion  of t he  Great Lakes Basin i n t o  these  ca t egor i e s  is given 
i n  Tables 1 and 2. A b r i e f  n a r r a t i v e  d e s c r i p t i o n  of t he  genera l  geology, 
land use, and o t h e r  hydrophysical c h a r a c t e r i s t i c s  of each hydrologic a rea  
is included. An eva lua t ion  and summary of t r i b u t a r y  d a t a  f o r  c a l c u l a t i n g  
loadings is presented f o r  each hydrologic  area, r i v e r  bas in  group, and l ake  
bas in .  The o rgan iza t ion  f o r  present ing  t h e  summary of i d e n t i f i e d  loading 
da ta  and t h e  eva lua t ion  of t h a t  da t a  is shown below: 

-_ 

Lake Basin Level ( r epea t  scheme f o r  each Lake Basin) 
- General d e s c r i p t i o n  of Basin - Map of Lake Basin showing River Basin Groups (RBG's)  
- Summary and eva lua t ion  of loading d a t a  f o r  t h e  bas in  

River Basin Group Level ( repea t  scheme f o r  a l l  RBG's i n  each Lake Basin) 
- Map of RBG showing Hydrologic Areas 

Hydrologic Area Level--River Complex o r  River Basin 
( r epea t  scheme f o r  a l l  r i v e r  complexes i n  each RBG) - Hydrologic area d e s c r i p t i o n  ( inc luding  map of a r e a ,  showing 

monitoring s t a t i o n  loca t ion )  
- Data A v a i l a b i l i t y  Matrices (DAM'S) - Evaluat ion and Summary of Loading Data f o r  RBG and Hydrologic Areas 
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Table 1 

DRAINAGE AREA MEASUREMENT (HYDROLOGIC) 1 

LAKE SUPERIOR BASIN 

River Basin Group 1.1 
1. Superior  Slope Complex 
2. Sa in t  Louis River 
3 .  Apostle I s l a n d  Complex 
4 .  Bad River (Wisconsin) 
5. Montreal River Complex 

(Minnes o t a )  

River Basin Group 1 . 2  
1. Porcupine Mountains Complex 
2 .  Ontonagon River 
3 .  Keweenaw Peninsula  Complex (Michigan) 
4.  Sturgeon River (Michigan) 
5. Huron Mountain Complex (Michigan) 
6.  Grand Marais Complex (Michigan) 
7 .  Tahquamenon River (Michigan) 
8 .  Sau l t  Complex (Michigan) 

LAKE MICHIGAN BASIN 

River Basin Group 2.1 
1. Menominee Complex (Michigan) 
2. Menominee River 
3. Pesht igo  River (Wisconsin) 
4 .  Oconto River (Wisconsin) 
5.  Suamico Complex (Wisconsin) 
6 .  Fox River (Wisconsin) 
7 .  Green Bay Complex (Wisconsin) 

River Basin Group 2.2 
1. Chicago-Milwaukee Complex 

River Basin Group 2.3 
1. Sa in t  Joseph River 
2 .  Black River (South Haven) Complex (Michigan) 
3.  Kalamazoo River (Michigan) 
4 .  B;.ack River (Ottawa C o . )  Complex (Michigan) 
5. Grand River (Michigan) 

River Basin Group 2 . 4  
1. Muskegon River (Michigan) 
2 .  Sable  Complex (Michigan) 

AREA 
1,000 Hectares 

4 , 400 

2 , 3 9 1  
595 
944 
514 
258 

80 

2,009 
272 
35 3 
350 
1 8 3  
25 2 
3 11 
218 

70 

11 , 7 4 1  

4,367 
273 

1,061 
298 
275 
1 2 5  

1,710 
625 

563 
563 

3,356 
1,211 

9 3  
520 

6 6  
1 , 4 6 6  

3 , 455 
685 
503 

'Area measurements a l s o  inc lude  small watersheds,  streams, and land 
areas t h a t  d r a i n  d i r e c t l y  i n t o  Basin Lakes. Source: Great Lakes 
Basin Framework Study, Appendix 1, Al t e rna t ive  Frameworks. 
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Table 1 (Continued) 

DRAINAGE AREA MEASUREMENT (HYDROLOGIC) 

3. Manistee River (Michigan) 
4. Traverse Complex (Michigan) 
5 .  Seul Choix-Groscap Complex (Michigan) 
6. Manistique River (Michigan) 
7. Bay De  Noc Complex (Michigan) 
8. Escanaba River (Michigan) 

TAKE HURON BASIN 

River Basin Group 3.1 
1. Les Cheneaux Complex (Michigan) 
2. Cheboygan River (Michigan) 
3. Presque Isle Complex (Michigan) 
4. Thunder Bay River (Michigan) 
5. Au Sable and Alcona Complex (Michigan) 
6. Rifle-Au Gres Complex (Michigan) 

River Basin Group 3.2 
1. Kawkawlin Complex (Michigan) 
2. Saginaw River (Michigan) 
3. Thumb Complex (Michigan) 

LAKE ERIE  BASIN 

River Basin Group 4.1 
1. Black River (Michigan) 
2.  S t .  Cla i r  Complex (Michigan) 
3.. Clinton River (Michigan) 
4. Rouge Complex (Michigan) 
5. Huron River (Michigan) 
6. Swan Creek Complex (Michigan) 
7. Raisin River 

River Basin Group 4.2 
1. O t t a w a  River 
2. Maumee River 
3. Toussaint-Portage Complex (Ohio) 
4. Sandusky River (Ohio) 
5 .  Huron-Vermilion Complex (Ohio) 

River Basin Group 4.3 
1. 
2. 
3. 
4. 
5. 

Black-Rocky Complex (Ohio) 
Cuyahoga River (Ohio) 
Chagrin Complex (Ohio) 
Grand River (Ohio) 
Ashtabula-Conneaut Complex 

AREA 
1,000 Hectares 

5 20 
683 
14 2 
375 
3 10 
23 7 

4,192 

2,108 
364 
409 
145 
327 
5 76 
287 

2,084 
100 

1,617 
36 7 

5,559 

1,347 
180 
155 
20 3 
189 
220 
74 

326 

2,685 
44 

1 , 7 1 1  
266 
39 7 
267 

843 
230 
234 
77 

212 
90 
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Table 1 (Continued) 
DRAINAGE AREA MANAGEMENT (HYDROLOGIC) 

AREA 
1,000 Hectares 

River Basin Group 4 .4  
1. Erie-Chautauqua Complex 
2. Cattaraugus Creek (New York) 
3 .  Tonawanda Complex (New York) 

684 
169 
144 
371 

LAKE ONTARIO BASIN 4,577 

River Basin Group 5 .1  
1. Niagara-Orleans Complex (New York) 
2 .  Genesee River 

River Basin Group 5.2 
1. Wayne-Cayuga Complex (New York) 
2. Oswego River (New York) 
3. Salmon Complex (New York) 

9 11 
269 
642 

1,766 
17 7 

1,316 
2 73 

River Basin Group 5.3 586 
1. Black River (New York) 521 
2 .  Perch Complex (New York) 65 

To Convert From To Multiply By 
Hectares (ha) Acres (ac) 2.471 

Table 2 
DRAINAGE AREA MANAGEMENT (HYDROLOGIC) 

AREA 
1,000 Hectares .- 

AREA 
1,000 Hectares 

STATE SUMMARY 

I l l i n o i s  16 New York 3,832 
Indiana 9 44 Ohio 3,027 
Michigan 15,030 Pennsylvania 156 
Miniieso t a 1 ,591 W is cons i n  4 , 558 

GREAT LAKES TOTAL 30,468 

To Convert From 
Hectares (ha) 

To 
Acres (ac) 

Multiply By 
2.471 
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Hydrologic Area Descr ip t ion  

A s h o r t  d e s c r i p t i o n  of each of t h e  70 hydrologic  areas found on t h e  U. S .  
s i d e  of t h e  Great Lakes Basin is given t o  provide a n  overview of t h e  land 
t e source  f a c t o r s  a f f e c t i n g  water q u a l i t y  wi th in  a hydrologic area. Most of 
t h e  information used i n  these  d e s c r i p t i o n s  was der ived from t h e  Great Lakes 
Basin Framework Study. 
Key resource  f a c t o r s  which are discussed as appropr i a t e  f o r  each area include:  
drainage area ( i n  hec ta re s  and acres),  major r i v e r s  and t h e i r  flows when 
a v a i l a b l e  ( i n  cubic  meters and cubic  f e e t  per second),  important t r i b u t a r i e s  
t o  the  r i v e r s ,  topography, impact of wet lands,  land use  ( i n  terms of approximate 
percentages) ,  geology, mineralogy, and s o i l  c h a r a c t e r i s t i c s .  Human inf luences  
on water q u a l i t y  such as i n d u s t r i a l  and municipal wastewater d ischarges  
and major c i t i e s  ( those  wi th  a populat ion g r e a t e r  than 2,500 according t o  t h e  
1970 Census), are a l s o  presented.  These desc r ip t ions  are a l s o  designed t o  
be used i n  eva lua t ing  t h e  d a t a ,  s i n c e  land resource  f a c t o r s  may inf luence  
a judgment on t h e  adequacy of d a t a .  For example, t h e  a v a i l a b i l i t y  of 
phosphorus da t a  
a g r i c u l t u r a l  watershed than f o r  watershed t h a t  w a s  predominately urban. 

Other a v a i l a b l e  information sources  were a l s o  u t i l i z e d .  

dur ing  t h e  s p r i n g  thaw period would be more c r i t i c a l  f o r  a 

A map of t h e  hydrologic  area accompanies each watershed desc r ip t ion .  
The map shows important t r i b u t a r i e s  and t h e  l o c a t i o n s  of monitoring s t a t i o n s  
t h a t  were included i n  t h i s  r epor t .  
page d i r e c t l y  below t h e  hydrologic area desc r ip t ions .  The names of s p e c i f i c  
r i v e r s  can be obtained under t h e  s t a t i o n  l o c a t i o n  column by c o r r e l a t i n g  
s t a t i o n  le t te rs  found t h e r e  with those  on t h e  map. A l l  i d e n t i f i e d  s t a t i o n s  
appear on t h e  hydrologic area maps un le s s  otherwise noted on t h e  DAM. 

The map s t a t i o n  key is shown on t h e  opposi te  

._ 

Data A v a i l a b i l i t y  Matrix 

There are  v a s t  amounts of da t a  being co l l ec t ed  by government agencies ,  
u n i v e r s i t i e s ,  i n d u s t r i e s ,  and a v a r i e t y  of o the r  groups t h a t  are use fu l  
f o r  measuring t r i b u t a r y  input  from t h e  U. S .  s i d e  i n t o  t h e  Great Lakes. 
The Data A v a i l a b i l i t y  Matrix (DAM) is  designed t o  organize  these  d a t a  i n  
a uniform d i sp lay  system that w i l l  a l low t h e  user  t o  survey t h e  a v a i l a b l e  
da t a  a t  a glance and t o  determine how u s e f u l  the data w i l l  be for calculating 
loadings.  The c r i t e r i a  f o r  such a system inc lude  t h e  following: 

1. The d a t a  must  be summarized i n  a n  e a s i l y  readable  fashion.  

2 .  The format must d i sp l ay  t h e  t r i b u t a r i e s  monitored, parameters 
measured, frequency of sampling, period of record ,  and source  
of da t a .  

3 .  The format must show where da t a  gaps are. 

4 .  The system must be f l e x i b l e  enough t o  accommodate a wide v a r i e t y  
of d a t a  recorded by a v a r i e t y  of i n v e s t i g a t i o n s  wi th  many d i f f e r i n g  
purposes. 

5. The format must f a c i l i t a t e  an  eva lua t ion  of t he  adequacy of e x i s t i n g  
d a t a  f o r  loading  c a l c u l a t i o n s ,  inc luding  how w e l l  t h e  d a t a  relate to  flow. 
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Afte r  cons ider ing  a number of a l t e r n a t i v e s ,  i t  w a s  decided that  t h e  b e s t  
way t o  proceed was t o  develop a matrix-type format wi th  a supplementary card  
f i l e  which would con ta in  b ib l iog raph ic  information and more d e t a i l e d  information 
on t h e  d a t a  sources  reviewed. The Matrix w a s  designed f o r  pub l i ca t ion  i n  
t h e  f i n a l  r e p o r t ,  whi le  t h e  supplementary card f i l e  w a s  designed f o r  in-house 
use,  a l though i t  is a v a i l a b l e  f o r  r e fe rence  t o  any ind iv idua l s  d e s i r i n g  more 
d e t a i l e d  information on a DAM en t ry .  A sample of t h e  Data A v a i l a b i l i t y  
Matrix form i s  given i n  Figure 3 .  DAM codes are given i n  Table 3 .  More 
d e t a i l e d  d e s c r i p t i o n s  of t hese  headings and codes fol low.  

Year of Study. This  column on t h e  DAM i n d i c a t e s  t h e  year  i n  which t h e  
da t a  were co l l ec t ed .  The code number corresponds t o  t h e  l a s t  two d i g i t s  
of t h e  year .  I f  t h e  same types of d a t a  were co l l ec t ed  a t  a f ixed  frequency 
over s e v e r a l  yea r s ,  t h e  i n c l u s i v e  d a t e s  a r e  given (e.  g . ,  7 2 - 7 4 ) .  However, 
i n  long-term s t u d i e s  where t h e  frequency of sampling changes o r  when t h e  
t y p e s  of parameters changed, s e p a r a t e  e n t r i e s  were necessa r i ly  made on t h e  DAM. 
I f ,  f o r  example, i n  a two-year s tudy i n  which c h l o r i d e  and flow were monitored, 
t he  frequency of sampling f o r  c h l o r i d e  were changed from monthly t o  d a i l y  
between t h e  f i r s t  and second years  of t h e  s tudy,  s e p a r a t e  e n t r i e s  would be  
made f o r  each year .  The Year of Study corresponds t o  a seasonal  year  from 
December 1 t o  November 30, with t h e  d a t e  corresponding t o  the  yea r  t h e  d a t a  
were gathered.  This  seasonal  year  is  discussed f u r t h e r  i n  a subsequent s e c t i o n  
on sampling frequency and codes. 

Agency. Coded e n t r i e s  i n  t h i s  column i n d i c a t e  t h e  agency which repor ted  
t h e  da t a .  Agency codes a r e  l i s t e d  i n  Table 3 .  It is important t o  no te  
t h a t  t he  r e p o r t i n g  agency may not  be t h e  same as t h e  c o l l e c t i n g  agency. A 
more d e t a i l e d  d e s c r i p t i o n  of t h e  r epor t ing  agency o r  i n v e s t i g a t o r  i s  
maintained i n  t h e  supplementary card  f i l e .  

S t a t i o n  Number and Descr ipt ion.  The t h i r d  column on t h e  DAM form 
s p e c i f i e s  t h e  t r i b u t a r y  s t a t i o n  from which t h e  da t a  were co l l ec t ed .  The 
s t a t i o n  is i d e n t i f i e d  by a seven-digi t  number i n  t h e  fol lowing form: 

Hydrologic A r e /  

S t a t i o n  Cod 

River Cod 

The i n i t i a l .  t h ree -d ig i t  number i s  simply t h e  number assigned t o  t h e  given 
hydrologic  a r e a ,  as l i s t e d  i n  Table 1. The second component is  a two-digit  
r i v e r  code from 01 t o  99 t h a t  has  been assigned t o  each stream of i n t e r e s t  
i n  t he  hydrologic  a rea .  Streams a re  numbered consecut ive ly ,  s t a r t i n g  a t  t h e  
end of t h e  complex ad jacen t  t o  the  preceding complex. Thus, each hydrologic  
a rea  w i l l  have a S t r e a m  01  ( t h a t  i s ,  t h e  f i r s t  stream i n  t h e  hydrologic  a rea ) .  
The h ighes t  number reached depends on t h e  number of streams i n  t h e  hydrologic  
a rea .  These f i r s t  f i v e  d i g i t s  are r e f e r r e d  t o  as t h e  r iver  number. The l a s t  
two d i g i t s  i n  the  s t a t i o n  number r e f e r  t o  a s p e c i f i c  s t a t i o n  on t h e  stream. 
These s t a t i o n s  are  numbered i n  downstream order ,  fol lowing procedures s imilar  
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Figure 3 
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Table  3 

01: 

02: 

03: 

0 4  : 

0 5  : 
06  : 

07:  

08 :  

09 : 

10: 

1 1 :  

r a  1 2 :  

13: 

14  : 

15 : 

16: 

17 :  

18 : 

19  : 

N 

20 : 

2 1  : 

22 : __ 

DATA AVAILABILITY MATRIX (DAM) CODE LIST _-__ __ - --- - _-_I____ 

- R!!?rL'!% ?ge_?cY _I-_. ~- Code Repor t ing  Agency 
Indiana  ( S t a t e )  Board of Heal th ,  Stream P o l l u t i o n  Cont ro l  23: U.S. Water Q u a l i t y  O f f i c e  
Board 

(Ohio) Toledo P o l l u t i o n  Cont ro l  Agency 
24: Northwestern Wisconsin Regional Planning and Development 

Conmission 
The Un ive r s i ty  of Michigan 25: Wisconsin Univers i ty  Center  f o r  Lake Supe r io r  Environmental  
I n t e r n a t i o n a l  .Joint Commission 

I l l i n o j s  ( S t a t e )  Environmental P ro tec t ion  Agency 

Michigan Department of Natura l  Resources 

(Mjnnesota) Arrowhead Regional Development Commission 

Nat iona l  Commission on Water Qua l i ty  

New York (State) Department of Environmental Conserva t ion  

New York ( S t a t e )  Department of H e a l t h  

N e w  York ( S t a t e )  Erie-Nlagnra Basin Regional Water 
Resourcrs P l a n n i r ~ ~  Board 

26 : 

27: 

28: 

29 : 

30 : 

31 : 
32 : 

33 : 

Stud ies  

Wisconsin Un ive r s i ty  Sea Grant Program 

Wisconsin Department of Natu ra l  Resources 

Minnesota Department of Natura l  Resources 

Minnesota P o l l u t i o n  Cont ro l  Agency (MPCA) 

Southeas te rn  Wisconsin Regional Planning Commission 

Wisconsin S t a t e  Committee on Water P o l l u t i o n  

Michigan S t a t e  Un ive r s i ty ,  I n s t i t u t e  of Water Research 

(Minnesota) Department of Water and Gas, C i ty  of Duluth 

New Yort Water Resources Commisr;ion 34: Minnesota Department of Conservation 

Ohio ( S t a t e )  Div is ion  of Water 35: U.S. Fores t  Se rv ice  

Ohio S t a t e  Un ive r s i ty  36: Argonne Na t iona l  Laboratory 

Pennsylvania Department of Environmental Resources 37: (Minnesota) Reserve Mining Company 

(Pennsylvania)  Erie-County Heal th  Department 38: Northern Michigan Un ive r s i ty  
U.S. Army Corps of Engineers,  Buffalo Div i s ion  39: Michigan Technologica l  Un ive r s i ty  

U.S. Envirunmental P ro tec t ion  Agency 40: Minnesota Department of Hea l th  
U.S. Federa l  Water P o l l u t i o n  Cont ro l  Admin i s t r a t ion  
(now U.S. EPA) 

U.S. F i sh  and W i l d l i f e  Se rv ice  

U.S. Geologica l  Survey 

U.S. Lake Survey Center  

41: 

42: (Michigan) Andrews Unive r s i ty  

43: 
44: (Ohio) Heid lburg  Col lege  

(Michigan) Grand River  Watershed Council  

Ohio ( S t a t e )  Environmental  P r o t e c t i o n  Agency 

Frequency Codes 

- Code Def in i t i on  
1 Continuous 
2 Grab 
3 Dai ly  
4 Weekly 
5 h n t h l y  
6 Quar t e r ly  

Frequency Codes Seasonal  Modif ie rs  

Season Code Code Def i n i  t ion  - A Winter (Dec-Feb) 
7 Annuallv 
8 B i v e e k G  
9 I r r e g u l a r  

10 Unknown 
11 O t h e r  Seasonal  

{de f ined  f o r  each  case )  

B Spr ing  (Her-Hay) 
C S m e r  (June-Aug) 
D F a l l  (Sept-Nov) 
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t o  those used by t h e  U.S. Geological Survey. I f  two o r  more s t u d i e s ,  done 
independently o r  i n  conce r t ,  have used t h e  same sampling l o c a t i o n ,  t h e  same 
s t a t i o n  code i s  used f o r  each. Thus, each l o c a t i o n  along a given stream has 
a unique seven d i g i t  s t a t i o n  number dssigned t o  i t .  The s t a t i o n  number w i l l  
be used t o  i d e n t i f y  t h e  l o c a t i o n  of t h e  s t a t i o n  on t h e  hydrologic area maps. 

-2 

In t h e  s t a t i o n  d e s c r i p t i o n  f i e l d  a s h o r t  general  d e s c r i p t i o n  of t h e  loca t ion  
of s t a t i o n s  is  given (e.g. ,  a t  Waterville, near  mouth). 
exac t  l o c a t i o n  i s  given such as: 
s e c t i o n ;  o r  r i v e r  m i l e s .  
r e p o r t i n g  agency o r  i n v e s t i g a t o r .  
supplemental i d e n t i f i c a t i o n  of each s t a t i o n  reported.  

When a v a i l a b l e ,  a more 
l a t i t u d e  and longi tude;  township range and 

These d e s c r i p t i o n s  are usua l ly  assigned by t h e  
This  f i e l d  is designed to  provide a 

Of f i ce  of Water Data Coordination (OWDC) S t a t i o n .  An a s t e r i s k  i n  t h e  
Of f i ce  of Water Data Coordination S t a t i o n  (OWDC STA) column i n d i c a t e s  t h a t  t h e  
corresponding set of d a t a  has  been assigned an OWDC number i n  t h e  Catalog of 
Information on Water Data. 
the  U . S .  Geological Survey, under t h e  U.S. Department of t h e  I n t e r i o r ,  contains  
a summary of d a t a  v o l u n t a r i l y  submitted i n  streamflow and s t a g e ,  su r f ace  water 
q u a l i t y ,  and groundwater q u a l i t y  f o r  t h e  e n t i r e  U.S. 
a s  a series of r eg iona l  volumes, each covering one water resources  region. 
purpose of t h e  OWDC STA column is  t o  f l a g d a t a  which are not  described i n  t h e  
ca t a log .  
be  r e a d i l y  converted t o  t h e  format used by OWDC. 
g r e a t e r  l e v e l  of d e t a i l  than t h e  OWDC system, s i n c e  i t  is  designed t o  assess 
r i v e r  mouth loadings.  
t o  complement r a t h e r  than d u p l i c a t e  t h e  a c t i v i t i e s  of o the r  agencies and 

This Catalog, published annually by t h e  OWDC of 

The summaries are published 
The 

The Data A v a i l a b i l i t y  Matrix i s  designed so t h a t  t he  information can 
The DAM system has a much 

Attempts have been made i n  a l l  a s p e c t s  of t h i s  p r o j e c t  

._ organ iza t ions .  

Types of Data. The parameters included on t h e  DAM are designed t o  provide 
the  inEormation of most concern i n  loading s t u d i e s .  D i f f e ren t  forms of c e r t a i n  
chemicals are shown on t h e  DAM t o  provide more d e t a i l e d  information on those 
p o l l u t a n t s  of most concern, such as phosphorus spec ie s ,  ni t rogen s p e c i e s ,  and 
heavy metals. Other parameters gene ra l ly  considered t o  be  less important i n  
terms of land use p o l l u t i o n ,  such as s i l i c a ,  manganese, and i r o n ,  were not  
d i f f e r e n t i a t e d  according t o  form. 

I n  t h e  d a t a  summaries and eva lua t ions  a d i s t i n c t i o n  is made between 
gauging and monitoring s t a t i o n s .  A s  they are used here ,  gauging s t a t i o n s  are 
used f o r  compiling d a t a  on flow only,  u sua l ly  on a continuous b a s i s .  Monitoring 
s t a t i o n s  c o l l e c t  information on t h e  va r ious  phys ica l  and chemical parameters. 
Both types of s t a t i o n s  are commonly found a t  t h e  same loca t ion .  Also, 
instantaneous flows may be measured a t  a monitoring s t a t i o n .  

The general  procedure followed i n  logging information onto t h e  DAM is  t h a t  
e n t r i e s  w i l l  be  made whenever d a t a  are thought t o  be of some importance i n  
eva lua t ing  loadings.  As such, data i d e n t i f i e d  on t h e  DAM may n o t ,  i n  f a c t ,  
be  use fu l  f o r  e s t ima t ing  q u a n t i t a t i v e  loadings,  bu t  can be  used f o r  gaining 
i n s i g h t s  i n t o  comparing o l d e r  data with more r ecen t  d a t a ,  i n t o  changes i n  
stream q u a l i t y  over per iods of t i m e ,  o r  i n t o  general  t r ends  i n  d a t a .  Thus, i f  
d a t a  were thought t o  be p o t e n t i a l l y  u s e f u l  i n  some fa sh ion ,  t h e i r  ex i s t ence  was 
recorded on t h e  DAM. 
loadings w i l l  be  c a l c u l a t e d ,  some of t h e  d a t a  recorded on t h e  DAM may prove t o  

In  t h e  completion of A c t i v i t y  2-3 of Task D,  i n  which 
- 
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be of l imi t ed  o r  no value.  Nonetheless,  a r a t h e r  complete review of a l l  
p o t e n t i a l l y  p e r t i n e n t  d a t a  has  been performed i n  t h i s  a c t i v i t y .  

It should not  be  implied t h a t  t he  ex i s t ence  of da t a  as noted on t h e  
DAM i n d i c a t e s  anything about t h e i r  q u a l i t y .  
ex i s t ence  of d a t a ,  no determinat ions were made concerning t h e  a n a l y t i c a l  
techniques used, t he  s t a t i s t i c a l  v a l i d i t y  of t h e  d a t a ,  o r  problems with 
q u a l i t y  con t ro l .  
many of which are ope ra t iona l ly  def ined and not  d i r e c t l y  comparable, a c e r t a i n  
amount of judgement is used i n  determining whether t h e  d a t a  i n  a r epor t  f i t  
under oneof  the  DAM ca t egor i e s .  For example, i n  t he  case  of dissolved r e a c t i v e  
phosphorus, t h e  type of f i l t e r  paper used may have a bear ing on the  r e s u l t s  
reported.  Soluble  P data  obtained using a g l a s s  f i b e r  f i l t e r  may not  c o r r e l a t e  
exac t ly  with da t a  obtained us ing  a 0.45 micron membrane f i l t e r .  
where r e su l t s  from two ope ra t iona l ly  def ined techniques de f ine  approximately t h e  
same form o r  f r a c t i o n  of a given p o l l u t a n t ,  they are considered as t h e  same 
parameter.  
t i o n s  i n  methodology w i l l  probably have no bear ing  on the  r e s u l t s .  

In  obta in ing  information on t h e  

Since any one parameter is determined by a v a r i e t y  of methods, 

However, 

For t h e  purposes of r i v e r  mouth loading  estimates, s l i g h t  modifica- 

In  analyzing some of t h e  da t a ,  p a r t i c u l a r l y  some of t h e  o lde r  da t a ,  t h e r e  
were some problems with terminology, e s p e c i a l l y  i n  t h e  case of phosphorus. 
A v a r i e t y  of terms have been used f o r  d i f f e r e n t  phosphorus f r a c t i o n s ,  and 
unless  t h e  a n a l y t i c a l  technique used i s  known, i t  is  sometimes d i f f i c u l t  t o  
determine which form of phosphorus i s  a c t u a l l y  implied.  For example, t h e  
t e r m  "phosphate P" could mean seve ra l  d i f f e r e n t  f r a c t i o n s ,  including t o t a l  
inorganic  phosphorus o r  so lub le  o r tho  phosphorus. I n  cases  such as these ,  
i t  was sometimes necessary t o  look a t  t h e  a n a l y t i c a l  methods used t o  see what 
form of phosphorus w a s  a c t u a l l y  implied.  

Because of t h e  importance of phosphorus i n  land use loading s t u d i e s ,  
a general ized a n a l y t i c a l  scheme f o r  d i f f e r e n t i a t i o n  of phosphorus forms 
is  shown i n  Figure 4 .  
t h ree  d i f f e r e n t  types of phosphorus forms are analyzed and he lps  de f ine  t h e  
terminology used on t h e  DAM. 

This f i g u r e  shows t h e  genera l  scheme i n  which t h e  

Another parameter which f requent ly  caused problems is "heavy metals." 
In many d a t a  r e p o r t s  i t  is not  s p e c i f i e d  whether heavy metal da t a  r e f e r s  t o  
the  so lub le  o r  t he  t o t a l  f r a c t i o n .  This o f t e n  occurs  when t h e  results from 
seve ra l  s t u d i e s  z r e  summarized i n  a s i n g l e  summary r e p o r t .  Where confusion 
of t h i s  na tu re  ex i s t ed ,  t h e  o r i g i n a l  source of t h e  d a t a  w a s  consul ted wherever 
poss ib l e  i n  order  t o  c l a r i f y  t h i s  uncer ta in ty .  There is  a l s o  confusion as t o  
what metals  are reported as a "heavy metal" i n  the  l i t e r a t u r e .  
grouped a s  heavy metals f o r  t h e  purposes of t h i s  p r o j e c t  are  given i n  a 
subsequent d i scuss ion .  

The metals 

Explanations of t h e  ind iv idua l  headings under t h e  Types of Data s e c t i o n  
of t h e  DAM form are given below: 

Discnarge Rate - This category denotes t h e  a v a i l a b i l i t y  of 
flow d a t a  f o r  t h e  s t a t i o n  of concern. Discharge and chemical d a t a  
must be r e l a t e d  i f  loading c a l c u l a t i o n s  are t o  be made. If 
add i t iona l  e n t r i e s  f o r  o t h e r  parameters are made on the  same l i n e  as 
discharge ra te  en t ry ,  i t  i n d i c a t e s  t h a t  t h e  flow da ta  c o r r e l a t e  with 
the  physico-chemical da t a .  
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Figure 4 
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Temperature ( T e d  - A routine parameter measured in most water 
quality studies. 

Turbidity - An optical property related to the extent to which 
the penetration of light is inhibited by the presence of suspended 
particulate matter. Although turbidity gives a general indication 
of the suspended matter in a sample, it is not generally practical to 
directly correlate turbidity with concentrations of suspended solids 
since turbidity is an optical parameter, dependent on the size, shape, 
and refractive index of the particulate materials. 

Total Dissolved Solids/Specific Conductance (TDS/COND) - Total 
dissolved solids are a measure of the dissolved solid matter in the 
sample. 
since it has been found that in most natural. waters total dissolved 
solids may be estimated from the specific conductance by multiplying 
the specific conductance (in pmhos/cm at 25OC)  by a factor which generally 
lies in the range 0.55-0.7. Recently, the Upper Lakes Reference Group 
of the International Joint Commission has adopted a recommendation 
that specific conductance replace conventional gravimetric determina- 
tions of total dissolved solids in waters of the upper Great Lakes. 
Where conversion to a gravimetric value is required, a conversion 
factor of 0.65 has also been adopted. 

Specific conductance has also been included in this category 

Total Solids - This parameter is a measure of the particulate 
plus dissolved solids in a sample. It is routinely taken to be the 
sample residue after evaporation and subse uent drying at a 
temperature generally ranging from 95 -105 C. 0 8  

Suspended Solids - This parameter is important in that large 
quantitites of land-derived pollutants may be transported in 
association with the suspended solids or particulate material. 
Suspended solids are operationally defined to be those solids 
retained on a filter, usually a 0.45 micron membrane filter. 
Suspended solids plus total dissolved solids equals total solids, 
30 that one of these parameters can be determined if the other two 
are known. 

Particle Size - This parameter may be of importance in 
analyzing loading data, since the amount of pollutants associated 
with suspended particulate material may be related to particle 
size. Particle size is the diameter of suspended sediment determined 
usually by sieve o r  sedimentation methods. Most particle size 
determinations reported were bas6d on procedures of the U.S. Geological 
Survey. It should be noted that particle size distributions given 
in USGS reports are nor necessarily representative of all particles 
in transport in the stream since, i n  the standard USGS procedure, 
most of the organic material is removed and the sample is subjected 
to mechanical and chemical dispersion before analysis in distilled 
water. 

.- 

Hardness - This  parameter is a measure of the alkaline earth 
cations in a solution. Calcium and magnesium normally comprise the 
bulk of the hardness-causing cations. 
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Alkalinity - Alkalinity is a measure of the capacity of water 
to neutralize hydrogen ions. 
primarily a function of the carbonate, bicarbonate, and hydroxide 
content so that the alkalinity determination is normally taken as an 
indication of the concentration of these components. 

The alkalinity of most waters is 

Dissolved Oxygen - A routine parameter measured in most water 
quality investigations is disaolved oxygen. 
conventional wet chemical techniques or commercially available 
instrumental techniques. 

It can be measured by 

Biochemical Oxygen Demand, Chemical Oxygen Demand (BOD/COD) - 
Biochemical oxygen demand is a measure of the amount of oxygen 
required by microorganisms to stabilize the organic matter present in 
a sample under aerobic conditions. The incubation period for the BOD 
test is usually 5 days at 2OoC, but other lengths of time and 
temperatures can be used. In identifying BOD data in this report, no. 
distinction is made between BOD data reported for different incubation 
times and temperatures. Chemical oxygen demand'is a measure of the 
readily oxidizable material in the sample. It is the oxygen equivalent 
of the organic matter that can be oxidized by using a strong chemical 
oxidizing agent in an acidic medium. The term COD is in reality 
operationally defined. For the purposes of this report, no distinction 
as to the method of COD determination was made. Either BOD and/or COD 
can be reported in this column. Generally, the one with the greater 
sampling frequency was included. 

pH - A measure of the hydrogen ion activity of a sample and a 
routine parameter in water quality studies. 

Silica - Analysis of silica is not routinely performed on 
most water quality studies. However, silica is considered in this 
report because of its role in phytoplankton productivity, particularly 
as an element required by diatoms. No distinction is made in this 
report as to the form of silica measured. 

Nitrate - Nitrate is a common form of nitrogen in water and is 
a nutrient readily available to most plants. 
studies, the sum of nitrate (NO 'I> plus nitrite (N02'l) nitrogen 
concentration is presented. 
in minute quantitites in most natural waters due to its instability 
in the presence of oxygen, nitrite has not been included as a DAM 
parameter, and results reported as nitrate plus nitrite have been 
logged onto the DAM as indicating nitrate data availability. 

In some water quality 

3Since nitrite is absent or present 

Ammonia - Ammonia is another form of nitrogen which can be 
utilized directly by at least some aquatic organisms. Ammonia 
nitr gen includes nitrogen in the forms of NH "q+' (ammonia ion). 

Total Kjeldahl Nitrogen - Total Kjeldahl nitrogen includes free 
ammonia and organic nitrogen but does not include nitrate and nitrite 
nitrogen. 
nitrogen analysis after the free ammonia is driven off or, most commonly, 
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from t h e  d i f f e rence  between t h e  va lue  obtained f o r  t o t a l  Kjeldahl  
n i t rogen  and t h a t  f o r  ammonia n i t rogen .  Where da ta  were repor ted  
as organic  n i t rogen ,  an en t ry  w a s  made on t h e  DAM i n  t h e  t o t a l  
Kje ldahl  n i t rogen  column. S i m i l a r l y ,  where t o t a l  n i t rogen  ( t o t a l  
Kjeldahl  n i t rogen  and n i t r a t e - n i t r i t e  n i t rogen)  da ta  were repor ted ,  
e n t r i e s  were made i n  a l l  t h r e e  n i t rogen  columns. 

T o t a l  Phosphorus (Tota l  P)  - Phosphorus is  t h e  n u t r i e n t  given 
t h e  most a t t e n t i o n  i n  t h e  Great Lakes, not only because it is o f t e n  
impl ica ted  as a key n u t r i e n t  involved i n  t h e  eu t rophica t ion  of t he  
Great Lakes, but  a l s o  because i t  i s  t h e  n u t r i e n t  whose input  t o  t h e  
Great Lakes is  most e a s i l y  con t ro l l ed .  To ta l  phosphorus inc ludes  both 
t h e  so lub le  and p a r t i c u l a t e  phosphorus f r a c t i o n s .  

Dissolved Reactive Phosphorus (Dissolved Reactive P)  - Dissolved 
r e a c t i v e  phosphorus i s  t h e  often-measured form of phosphorus i n  
f i l t r a t e s  o r  superna tes  which r e a c t s  with molybdate t o  form a colored 
complex and is genera l ly  considered t o  be a v a i l a b l e  f o r  uptake by 
phytoplankton. In  t h e  l i t e r a t u r e ,  var ious  terminologies  are used f o r  
t h i s  form, inc luding  s o l u b l e  or tho  phosphate, so lub le  or tho  P ,  
so lub le  P ,  so lub le  inorganic  P ,  and so lub le  r e a c t i v e  P. Also, as 
discussed previous ly ,  t hese  terms do not  always r e f e r  t o  t h e  same 
exact  form of phosphorus. I n  r e a l i t y ,  t h e  forms of phosphorus 
repor ted  are ope ra t iona l ly  def ined,  so  t h a t  t h e  meaning of t h e  
terminology depends on t h e  a n a l y t i c a l  techniques used. 
of t h e  DAM, phosphorus da ta  i n  t h e  l i t e r a t u r e  which i s  equal  t o  o r  
approximates t h a t  f r a c t i o n  i n  a sample f i l t e r e d  o r  cent r i fuged ,  which 
r e a c t s  wi th  molybdo-phosphoric a c i d  complex t o  form a colored complex, 
w a s  logged as "dissolved r e a c t i v e  P" da ta .  

For t h e  purposes 

General ly ,  t h e  d isso lved  r e a c t i v e  phosphorus f r a c t i o n  i s  
immediately a v a i l a b l e  f o r  b i o l o g i c a l  uptake.  The a v a i l a b l e  phosphorus 
f r a c t i o n  ( t h e  f r a c t i o n  taken up by b i o t a )  i s  l i k e l y  t o  f a l l  between 
t h e  t o t a l  phosphorus and t h e  d isso lved  r e a c t i v e  phosphorus content .  

To ta l  Soluble  Phosphorus (Tota l  Soluble  P )  - This  phosphorus 
f r a c t i o n  comprises t h e  phosphorus i n  t h e  f i l t e r e d  o r  cent r i fuged  
sample subjec ted  t o  d iges t ion  procedure ( a s  i n  t h e  t o t a l  phosphorus 
a n a l y s i s ) .  This  form c o n s i s t s  of a l l  dissolved forms, inc luding  those 
which do no t  r e a d i l y  r e a c t  wi th  molybdo-phosphoric ac id  complex t o  form 
a colored sample, such as some spec ie s  of organic  phosphorus. The 
d i f f e rence  between t o t a l  so lub le  phosphorus and t o t a l  phosphorus 
i s  t h e  p a r t i c u l a t e  phosphorus f r a c t i o n .  This  f r a c t i o n  is important 
i n  r i v e r  mouth loading s t u d i e s ,  s i n c e  p a r t i c u l a t e  phosphorus (phosphorus 
a s soc ia t ed  wi th  suspended sediment) may comprise a l a r g e  percentage of 
t h e  t o t a l  phosphorus t r anspor t ed  by a stream. Most of t h e  t o t a l  
so lub le  f r a c t i o n  i s  l i k e l y  t o  be b i o l o g i c a l l y  a v a i l a b l e ,  a t  least i n  
terms of long-term a v a i l a b i l i t y .  

..- 

Chloride - Chloride is a commonly measured parameter i n  water 
q u a l i t y  s t u d i e s .  Since ch lor ide  is  a conserva t ive  cons t i t uen t ,  h igh  
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chloride concentrations may be indicative of pollution from sewage 
or other sources, and because chloride is a conservative chemical, 
variations in its concentrations may indicate major changes in water 
composition. 

Manganese - This element is sometimes thought to have a role 
in limiting the productivity of certain types of phytoplankton. In 
the DAM, no distinction is made as to the oxidation state of manganese, 
nor to whether the particulate or soluble fraction is reported. 

- Iron - This parameter also can be a limiting factor to phytoplank- 
ton under some conditions. 
and dissolved form, although no distinctions are made on the DAM. 

Iron species occur in both the particulate 

Heavy Metals - The Heavy Metals column denotes the occurrence 
of either total (soluble plus particulate) or dissolved heavy metals, 
since the toxicity and availability of these metals in natural waters 
may vary according to their form. 
include Ag, As, Cd, Co, Cr, Cu, Hg, Mo, Pb, Sm, Se, Ti, V, Y, Zn, and Ni. 

Heavy metals considered for the DAM 

Pesticides - Data useful for estimating pesticides contributed 
to the Great Lakes via tributary flow are identified here. 
has been made on the DAM to identify the individual pesticide(s) 
measured. 

No attempt 

Refractory Organics - This category includes those persistent 
organic contaminants which are not normally categorized as pesticides. 
Examines include the polychlorinated biphenyls (PCB's) and the phthalate 
compounds. 

Sampling Frequency and Season of Collection Codes. A sampling frequency code has 
been designated to indicate the frequency of data measurements, as well as the time of 
year in which the measurements were made. Both the frequency of sampling and the time 
of sampling are important factors in considering the usefulness of data f o r  river mouth 
loading purposes. For example, if data are only collected a few times a year, 
they may be of little value for calculating loadings, since estimates of 
loading based on one or two  data points are usually associated with a very high 
degree of error. The time of sampling is important since it has been found that 
a large proportion of the total annual input of certain pollutants can occur 
during a very short period of time. The spring thaw period is usually an 
important time when a large amount of pollutants enter the lakes. Thus, if 
m.2asurements are not made at that time. a large fraction of the total tributary 
hput may be missed in caicr;lated loadings. 

Frequency codes used on the DAM have been previously summarized in Table 3 .  
Detailed definitions of the frequency codes are given below. These codes are 
designed to cover a large array of possible sampling frequencies. They 
generally follow the codes used by OWDC in their Catalog of Information on Water - Data, but have been modified slightly to provide more useful information for 
evaluating loading data. 
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Code 

1 

5 

D e f i n i t i o n  

Continuous: This category is f o r  cases  i n  which samples were 
c o l l e c t e d  on a continuous b a s i s  o r  i n  which several 
samples were taken during a 24-hour per iod.  I n  most 
ca ses ,  d a t a  are  reported as e i t h e r  a d a i l y  mean o r  as 
d a i l y  minimums and maximums. 
r epor t ed  on a continuous b a s i s  are discharge,  tempera- 
t u r e ,  pH, and conductance. For purposes of e n t e r i n g  a 
r e fe rence  on t h e  DAM , a coll.ec.tion frequency of two 
o r  more t i m e s  per  day is c l a s s i f i e d  as being continuous. 

The parameters most o f t e n  

Grab: A grab sample i n  t h i s  s tudy is  def ined as t h e  case 
where t h e r e  was only one sample, o r  two c l o s e l y  spaced 
samples (within t h e  s a m e  month) reported.  I n  gene ra l ,  
a seasonal  modifier w i l l  be included t o  d e f i n e  when t h e  
sample w a s  taken. 

Daily: I n  c o n t r a s t  t o  Continuous, Daily r e f e r s  t o  a sampling 
program i n  which one sample was drawn from a stream each 
day, u sua l ly  a t  a s p e c i f i e d  t i m e .  Resul ts  were then 
reported i n  terms of t h e  a c t u a l  sample  parameter values  
r a t h e r  than as a mean o r  range. 

Weekly: This category is  f o r  those cases i n  which samples 
were c o l l e c t e d  a t  approximately weekly i n t e r v a l s .  
i nc ludes  t h e  range from one every f i v e  days t o  one every 
t en  days. 
per iod wi th in  t h a t  range and s t i l l  have t h e  o v e r a l l  
frequency c l a s s i f i e d  as Weekly. 

This 

The i n t e r v a l  may vary during t h e  sampling 

J 

Monthly: Cases i n  which one sample w a s  taken per  calendar  
month are included i n  t h i s  category. The samples do 
not  have t o  be c o l l e c t e d  during t h e  same period wi th in  
each month t o  be  considered monthly. Generally,  i f  two 
out  of t h r e e  months i n  a given season are sampled, t h e  
Monthly code is  used. 

Quarter ly:  The Quarter ly  des igna t ion  is  f o r  those s i t u a t i o n s  
i n  which one sample is  c o l l e c t e d  during each seasonal  
d i v i s i o n .  
four  seasons i n  t h e  given year  f o r  t h e  program t o  be 
i d e n t i f i e d  as Quarter ly .  

A sample must have been taken i n  each of t h e  

Annually: Annual sampling i s  d i s t ingu i shed  from a series of 
y e a r l y  grab samples i f  ( a )  t h e  samples are  c o l l e c t e d  
wi th in  t h e  same season, and (b) t h e  per iod of record is 
t h r e e  yea r s  o r  more. 
when poss ib l e .  

A seasonal  modif ier  is included 

Biweekly: aiweekly sampiing covers most cases  where two 
samples are c o l l e c t e d  i n  a given month. The sampling 
i n t e r v a l  may range from eleven t o  twenty-one days and 
s t i l l  have t h e  program categorized biweekly. 
a t  l eas t  two months of t h e  season must have two samples each. 

However, 
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Code 

9 

- 

10 

11 

Def in i t i on  

I r r e g u l a r :  This  category is f o r  a l l  cases i n  which a sampling 
program was c a r r i e d  out  wi th  e i t h e r  (a) no r egu la r  
frequency used i n  t h e  sampling, o r  ( b ) . t h e  s tudy was 
done on a short- term b a s i s ,  genera l ly  f o r  less than one 
season. A s  such,  i t  i s  a ca t ch -a l l  category f o r  those  
cases t h a t  do not  f i t  Gnder any o the r  heading. 

Unknown: This  c l a s s i f i c a t i o n  i s  used when t h e  r e fe rence  does 
not  g ive  t h e  sampling frequency o r  t h e  exact d a t e s  t h a t  
t h e  d a t a  were c o l l e c t e d .  I f  t h e  season is  given i n  t h e  
source ,  i t  is included i n  t h e  DAM. 
is  always included.  

The year  of sampling 

Other Per iodic :  This  c i t egory  is  d is t inguished  from I r r e g u l a r  
i n  t h a t  i t  is  used i n  cases  where sampling w a s  done a t  
r egu la r  i n t e r v a l s  t h a t  are not  descr ibed by any of t he  
above d e s c r i p t o r s  ( f o r  example, Bimonthly). It is also 
used i n  cases  t h a t ,  while  they do not  f i t  t h e  ca t egor i e s  
descr ibed above, are important enough f o r  d e f i n i t i o n  
( f o r  example, a case i n  which t h r e e  o r  more samples are 
taken i n  one month). Footnotes are always included. 

The seasonal  modi f ie rs  are presented i n  Table 3. For t h i s  p r o j e c t ,  t he  
year has been divided i n t o  t h e  four  seasons of Winter, Spring,  Summer, and 
F a l l .  
year  to  b e t t e r  meet t h e  p r o j e c t  goals .  I n  p a r t i c u l a r ,  Spring i s  considered 
t o  inc lude  t h e  per iod i n  which major runogf events  o f t e n  occur (March, Apr i l ,  
and May), as opposed t o  t h e  calendar  d e f i n i t i o n ,  which would be March 2 1  t o  
June 21. 

However, t h e  d i v i s i o n s  between them have been a l t e r e d  from the  calendar  

The seasonal  d i v i s i o n s  def ined f o r  t h i s  s tudy b e t t e r  r e f l e c t  t h e  per iods  
of importance i n  an annual hydro logica l  cyc le  than do more t r a d i a t i o n a l  break- 
downs. Using t h i s  scheme, t h e  "year" i s  considered t o  run from December 1 
through November 30. Thus, December 1972 would be p a r t  of t h e  1973 year  f o r  
t h e  purposes of t h i s  s tudy.  It should be noted t h a t  t h i s  "year" does not  
correspond to the USGS water year which runs from October 1 through September 30. 
Important ly ,  s p r i n g  thaw runoff events  can occur be fo re  March i n  southern 
po r t ions  of t he  Basin and a f t e r  May i n  t h e  nor thern  po r t ions  of t h e  Basin, 
although March through May are t h e  months i n  which major thaws t y p i c a l l y  occur. 
When known, t h e  ex i s t ence  of da t a  which were obtained s p e c i f i c a l l y  t o  c h a r a c t e r i z e  
a runoff event i n  a non-spring per iod  w i l l  be noted on the  DAM shee t s .  

Seasonal Modifiers 

A Winter: December-February 
B Spring: March-May 
C Summer : June-Augus t 
D Fall: September-November 

The seasonal  modi f ie rs  are used i n  combination with t h e  frequency codes 
t o  spec i fy  when t h e  sampling w a s  done. 
grab sample was taken i n  t h e  sp r ing ,  while  5D would mean t h a t  a monthly program 
w a s  c a r r i e d  out  i n  the  f a l l .  Modif iers  can a l s o  be used i n  combination t o  

For in s t ance ,  2B would i n d i c a t e  a 
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represent more than one season. For example, 8BC means that a biweekly 
sampling program was conducted during the spring and summer. A frequency of 
8B-D would indicate a program extending from spring throu h fall, while 8BD 
would mean spring - and fall. Two examples of how the + requency code and 
seasonal modifiers could be applied to different types of data are given below. 

Example 1 

A sampling program h a s  c o l l e c t e d  d a t a  on s e v e r a l  parametere  
on t h e  fo l lowing  d a t e s :  
9/10/69, and 11/2/69. 

2/9/69, 5/25/69, 6/10/69, 7/1/69, 8 / 4 / 6 9 ,  

Divid ing  t h e  program i n t o  t h e  sensons  we have d e f i n e d ,  t h e  
fo l lowing  p a t t e r n  emerges: 

Winter:  one sample on 2/9/69 
Spr ing:  one sample on 5/25/69 
Summer: t h r e e  samples ,  one each  i n  June ,  J u l y ,  and August 
F a l l :  two samples,  one each  i n  September 3nd November 

The samples i n  w i n t e r  and s p r i n g  would each be termed Grab 
Samples, so t h e i r  code would be 2AB. 
obv ious ly  Moiithly, so t hey  would be  coded 5C. The f a l l  samples would 
a l s o  be codcd a s  Monthly, because  two of the t h r e e  months of t h a t  
seasori are covered. Th i s  is a g e n e r a l  rule t h a t  h a s  been followed i n  
coding  t h e  d a t a :  if two of the t h r e e  months of a given  season  f a l l  i n t o  
a p a r t i c u l a r  ca t egory ,  then  t h e  e n t i r e  season  is coded as t h a t  ca t egory .  

Thc suimer samples are 

The complete e n t r y  f o r  t h i s  example would t h e n  be 2AB 5CD. 

Example 2 

A s tudy  has  c o l l e c t e d  d a t a  on two d a t e s ,  11 /29/71  and 12/2/71. 
In c a s e s  l i k e  t h i s ,  row e n t r i e s  must he  made, one for 1971 
and one f o r  1972, s i n c e  December 1 marks t h e  s ta r t  of a new yea r  under 
wr system. The samples would be  c l a s s e d  as 2D and 2A, r e s p e c t i v e l y .  

Criteria for Stream and River Mouth Station Selection 

There are literally hundreds of streams tributary to the Great Lakes 
throughout the Basin. Clearly, some selection procedure is required to 
eliminate those small streams which neither contribute significant pollution 
to the Great Lakes nor have existing data useful for understanding pollutional 
loading patterns. 

Several criteria have been developed to include or reject a particular 
tributary to the Great Lakes. First and foremost is the availability of data. 
If lcading data are available on a given stream, such data are summarized on the 
DAM sheets. As mentioned previously, data logged bnto the DAM forms might not 
be useful for estimating quantitative loadings, but could be used in comparing 
older data to more modern data. Changes in stream quality over periods of  
time, general trends in data, and information on concentrations and flows might 
be extrapolated to tributaries with similar drainage and flow characteristics. 
The availability of data for even a small stream indicates that the stream was 
significant enough to some research group to expend the resources needed to 
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c o l l e c t  and analyze a t  least one sample from i t .  
stream may be more important o r  s i g n i f i c a n t  i n  some sense than o t h e r s  i n  t h e  
same area t h a t  were not s tud ied ,  o r  t h a t  t hese  stream d a t a  could be used t o  
represent  similar streams i n  t h e  area. 

This  would i n d i c a t e  t h a t  t h e  

A second c r i t e r i a  f o r  s e l e c t i n g  streams t o  be included on t h e  DAM i s  
an estimate of t h e i r  drainage area. 
an approximation of t h e  drainage area of a t r i b u t a r y  w a s  made. 
d i scharge  is more than approximately 50 km , then t h e  t r i b u t a r y  is  included on 
t h e  DAM. 

Using USGS 1:250,000 topographic maps, 
I f  an area of 2 

Another cr i ter ia  f o r  s e l e c t i o n  w a s  whether t he  stream is named on a 
1:250,000 USGS topographic map. 
t h a t  s c a l e ,  i t  is gene ra l ly  included. Another c r i t e r i a  f o r  s e l e c t i o n  is  whether 
o r  not  the  stream has i n t e r m i t t e n t  flow. In t e rmi t t en t  streams, unless  they 
have r e l a t i v e l y  l a r g e  drainage Ijasins,  are genera l ly  no t  l i s t e d  on t h e  DAM. 

I f  t h e  stream is l a r g e  enough t o  be named a t  

The above cr i ter ia  f o r  s e l e c t i o n  are summarized i n  a dec is ion  tree given 
i n  Figure 5. By fol lowing t h e  path prescr ibed by a f f i rma t ive  o r  negat ive answers 
t o  t h e  fou r  condi t ion  ques t ions ,  a determinat ion can be made a s  t o  whether t h e  
stream should be  included i n  the  s tudy.  It should be r ea l i zed  t h a t  t h e  c r i t e r i a  
are used only as a guide,  and some judgements were made concerning stream 
s e l e c t i o n .  

A problem common t o  most s t u d i e s  of t h i s  na tu re  i s  determining what can 
be considered a " r i v e r  mouth" s t a t i o n  and what i s  an upstream s t a t i o n .  
Unfortunately,  t h e r e  are no uniformly accepted d e f i n i t i o n s  of " r ive r  mouth" 
u t i l i z e d  by USGS o r  o the r  agencies  t h a t  f i t  t he  purposes of t h i s  study. The 
problem is  f u r t h e r  complicated by t h e  ex i s t ence  of e s t u a r i e s  i n  some Great Lakes 
t r i b u t a r i e s .  Es tuar ine  river e f f e c t s  are p a r t i c u l a r l y  common i n  lowland r i v e r s ,  
such as those  found on the  U.S. drainage bas in  t o  Lake Erie. On a l a r g e  r i v e r  
l i k e  t h e  Maumee River o r  t he  Sandusky River ,  e s t u a r i n e  e f f e c t s  can occur many miles 
upstream. The e s t u a r i n e  e f f e c t  can a l s o  s h i f t  depending on flow condi t ions ,  
l ake  l e v e l s ,  and wind d i r e c t i o n .  Some r i v e r s  are pro tec ted  by embayments o r  
peninsulas  s o  t h a t  t h e  e s t u a r i n e  e f f e c t  is  minimal. D a m s  and o the r  obs t ruc t ions  
a l s o  complicate t h e  determinat ion of t h e  r i v e r  mouth. 

The presence of embayments can a l s o  cause a problem. For example, t h e  
S t .  Louis River i n  River Basin Group 1.1 d r a i n s  i n t o  a small bay which i s  
separa ted  from Lake Superior  by a narrow i s l and ,  as i l l u s t r a t e d  i n  Figure 6 .  
Exchange between the  bay and the  l ake  occurs  between two narrow o u t l e t s  on e i t h e r  
end of t h e  i s l and .  I n  cases  such as t h i s ,  t h e  r i v e r  mouth is considered t o  be 
t h e  s e c t i o n  of t h e  r i v e r  before  i t  flows i n t o  t h e  embayment. However, where flow 
and loading d a t a  i n  the  exchange areas of t h e  embayment are a v a i l a b l e ,  such 
d a t a  a r e  included on t he  DAM with an explanat ion.  
r i v e r  s t a t i o n s  immediately above t h e  e s t u a r i n e  zone. S t a t i o n s  which occur i n  the  
e s t u a r i n e  zones are a l s o  included when t h e  da t a  are deemed t o  be usefu l .  

Attempts were made t o  inc lude  

A s  a genera l  c r i t e r i a ,  s t a t i o n s  loca ted  more than about 30 km (18 mi les )  
( r i v e r  d i s t ance )  upstream are no t  considered t o  be r i v e r  mouth s t a t i o n s .  
where t h e  c l o s e s t  s t a t i o n  t o  t h e  " r ive r  mouth" i s  g r e a t e r  than 30 km upstream, 
i t  i s  gene ra l ly  considered t o  be a use fu l  s t a t i o n .  In some s i t u a t i o n s  the  
e s t u a r i n e  e f f e c t  may extend as much as 25 km (15.5 miles)  from what may be termed 
t h e  e s t u a r i n e  mouth. 

However, 

In t h i s  case s t a t i o n s  immediately above t h e  estuarine e f f e c t  
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I NOT INCLUDED YES 

I 1 NO I INCLUDED 
YES I I 

I I 
I I I I 
I I I YES 

I I I I 
I 
I I 

I 
I 
I I NO I YES 

I NO I I 
I YES I J 
I I I I 

I 
I I NO I 
! YES I 

I 

1 

NO NOT INCLUDED 

INCLUDED 

I I YES 

I *INCLUDED 

I INCLUDED 

ISCLUDED 

NOT INCLUDED 
1 

I NO \ I YES /-INCLUDED 
I 
I NOT INCLUDED 

I 
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a r e  included.  Each stream is unique and must be considered ind iv idua l ly ;  as a 
r e s u l t ,  no hard and f a s t  r u l e s  f o r  determining a s t a t i o n ' s  usefu lness  as a r i v e r  
mouth s t a t i o n  can be set .  The genera l  procedure was t o  r e p o r t  any d a t a  t h a t  
w a s  thought t o  be u s e f u l  f o r  r i v e r  mouth loading purposes and l e t  t he  use r s  
apply t h e s e  da t a  r e l a t i v e  t o  the  context of t h e i r  own c r i t e r i a .  
is t o  present  a r a t h e r  complete review of a l l  p o t e n t i a l l y  p e r t i n e n t  da t a .  

The i n t e n t  then 

Evaluat ion and Summary of Loading Data - Procedure 

A n a r r a t i v e  eva lua t ion  and summary of t h e  a v a i l a b l e  d a t a  f o r  p o t e n t i a l  use 
i n  loading c a l c u l a t i o n s  w a s  made of each hydrologic  area based on t h e  information 
provided by t h e  DAM forms. The d a t a  a v a i l a b l e  f o r  each area were evaluated 
according t o  the  fol lowing c r i t e r i a :  

1. 

2 .  

3. 

4 .  

5. 

6 .  

7. 

What parameters-were measured? 
importance, such as phosphorus, n i t rogen ,  heavy meta ls ,  and 
organic  contaminants measured? 

Were those  parameters of key 

A t  what frequency were t h e  parameters measured? Were t h e r e  any 
measurements dur ing  t h e  sp r ing  season when flow is expected t o  
be t h e  g r e a t e s t ?  

Where chemical d a t a  are found, are concurrent  flow d a t a  a l s o  
a v a i l a b l e ?  

In  a given complex, were a l l  major streams monitored? 
the  s t a t u s  of monitoring on some of t h e  minor streams? 

What is 

.... 
Are t h e  sampling s t a t i o n s  adequate f o r  t h e  purposes of measuring 
r i v e r  mouth loadings?  Could e s t u a r i n e  e f f e c t s  complicate the  
a n a l y s i s ?  
reach of t he  stream which could be used f o r  comparison purposes? 

A r e  s e v e r a l  s t a t i o n s  a v a i l a b l e  i n  one r i v e r  mouth 

Are t h e r e  long per iods  of record f o r  a given stream? 
o t h e r  p e r t i n e n t  h i s t o r i c a l  da t a?  

A r e  t h e r e  

A r e  t he  d a t a  on a given stream s u f f i c i e n t  t o  consider  c a l c u l a t i n g  loadings 
of a t  least some parameters? Data were considered adequate o r  s u f f i c i e n t  
i f  c o l l e c t e d  on a monthly o r  more frequent  b a s i s  over one o r  more annual 
cyc les .  

While the  above c r i t e r i a  were appl ied  t o  each hydrologic area, summaries 
of t he  r i v e r  bas in  groups have a l s o  been made. These eva lua t ions  show those  
r i v e r  b a s i n  groups i n  which loading d a t a  are inadequate o r  i n s u f f i c i e n t .  
cons idera t ion  is given t o  geographical ly  important areas. For example, r i c h  
a g r i c u l t u r a l  areas, such as those  found i n  t h e  southern po r t ion  of t h e  bas in ,  
gene ra l ly  have much h igher  p o l l u t a n t  loadings  der ived from land sources  i n  
t h e i r  t r i b u t a r i e s  compared t o  t r i b u t a r i e s  i n  more nor thern  p a r t s  of t h e  watershed. 
Minnesota streams d ra in ing  i n t o  Lake Superior  gene ra l ly  d r a i n  h ighly  f o r e s t e d  
a r e a s ,  and t h e  loadings expected from such streams would be small. Hence, i t  
may be more important t o  have d e t a i l e d  information on southern streams compared 
t o  more nor thern  streams where water q u a l i t y  is gene ra l ly  higher .  

More 
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Summary eva lua t ions  have a l s o  been made on the  l a k e  bas in  l e v e l .  These 
eva lua t ions  b r i e f l y  expla in  t h e  adequacy of a v a i l a b l e  d a t a  r eg iona l ly  and show 
where major gaps exis t  and where d a t a  are gene ra l ly  adequate.  

Data Co l l ec t ion  

Of t h e  da t a  c o l l e c t e d  f o r  t h i s  r e p o r t ,  t h e  most recent  da t a  are genera l ly  
l i m i t e d  t o  t h e  publ ished information a v a i l a b l e .  
da t a  c o l l e c t i o n  and pub l i ca t ion ,  some r e c e n t l y  c o l l e c t e d  da ta  may not  have been 
a v a i l a b l e  f o r  use  i n  t h i s  r epor t .  However, many t r i b u t a r i e s  are monitored as 
p a r t  of r e g u l a r  sampling programs which cont inue beyond the  la tes t  d a t e  ind ica ted  
on the  DAM. 

Since t h e r e  is  a t i m e  l a g  between 

Data gathered f o r  t h i s  r e p o r t  were obtained from a v a r i e t y  of sources .  
The fol lowing is a b r i e f  d e s c r i p t i o n  of t h e  major information sources u t i l i z e d  
i n  t h i s  a c t i v i t y .  

United S t a t e s  Geological Survey (USGS). One of t he  major information sources  
f o r  t h i s  s tudy was t h e  U.S. Geological Survey. I n  1941 t h e  USGS added t o  i ts  
long e s t a b l i s h e d  s u r f a c e  water records  such information as chemical q u a l i t y ,  
water temperature ,  and sediment concent ra t ions .  
Water Year, water q u a l i t y  and water resources  (quant i ty)  records  have been 
r e l eased  by t h e  Geological Survey i n  annual r e p o r t s  on a S t a t e  boundary bas i s .  
These r e p o r t s  c o n s t i t u t e  a fundamental source of d a t a  f o r  t h i s  p r o j e c t .  

Beginning with t h e  1964 USGS 

Another primary source  of information w a s  t h e  U.S. Geological Survey's 
Of f i ce  of Water Data Coordination (OWDC). 
Water Data con ta ins  computer-filed information about U.S. water d a t a  a c q u i s i t i o n  
a c t i v i t i e s .  
by showing t h e  exact  l o c a t i o n s  of OWDC d a t a  s t i l t i ons .  
on a r eg iona l  b a s i s ,  inc luding  a s e p a r a t e  ca t a log  f o r  t h e  Great Lakes Region. 
The information contained i n  the  Catalog f i l e  is repor ted  t o  t h e  OWDC on a 
voluntary b a s i s  by Federa l ,  State, and l o c a l  agencies  and p r i v a t e  organiza t ions  
t h a t  acqu i r e  water d a t a  d i r e c t l y  i n  t h e  f i e l d  and labora tory .  
thus a f i l e  of information about water d a t a  a c q u i s i t i o n  a c t i v i t i e s  and not  a 
f i l e  of t h e  a c t u a l  water d a t a ,  which must be obtained from t h e  r epor t ing  agency. 
It should be pointed out  t h a t  no t  a l l  a v a i l a b l e  t r i b u t a r y  d a t a  are p resen t ly  
logged i n  t h e  Catalog of Information on Water Data; however, t h e  Catalog does 
se rve  as t h e  convenient s t a r t i n g  po in t  f o r  information retrieval. 
ment has a l s o  been made f o r  t h e  Great Lakes Basin Comiss ion  t o  supply information 
not  l i s t e d  i n  the  Cata log  t o  t h e  Office of Water Data Coordination so t h a t  i t  
can be included i n  subsequent OWDC ca ta logs .  
a r e  designed so t h a t  t h e  information they conta in  can be r e a d i l y  t r a n s f e r r e d  
t o  the  Catalog of Information on Water Data. 

Thei r  Catalog of Information on 

Thei r  S t a t i o n  Location Maps supplement t h e  Catalog information 
The Cata log  is developed 

The Catalog is 

An arrange- 

The DAM forms used i n  t h i s  p r o j e c t  

The I n t e r n a t i o n a l  F i e ld  Year f o r  t h e  Great Lakes (IFYGL). The I n t e r n a t i o n a l  
F i e ld  Year f o r  t h e  Great Lakes is an i n t e n s i v e  f i e l d  s tudy of Lake Ontar io  and 
its drainage bas in ,  under the  j o i n t  d i r e c t i o n  of Canada and the  United S t a t e s .  
Coordinated research  i n t o  t h e  phys ica l ,  chemical, and b i o l o g i c a l  a spec t s  of 
Lake Ontar io  took p l ace  between Apr i l  1, 1972, and March 31, 1973, a l though d a t a  
reduct ion  and a n a l y s i s  are st i l l  i n  progress .  A s  p a r t  of t h e  IFYGL e f f o r t ,  
annual loadings  of a v a r i e t y  of parameters were determined f o r  t h e  U.S. po r t ion  
of Lake Ontar io .  Aside from the Niagara River, which is t he  pr incipal  inf low 
t o  Lake Ontar io ,  t h r e e  major U.S. streams were monitored. These streams, t h e  
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Black, Genesae, and Oswego Rivers, r ep resen t  t h e  p r i n c i p a l  sources  of land 
drainage t o  Lake Ontario.  

The United S t a t e s  Environmental P ro tec t ion  Agency (U.S.  EPA). The U.S. 
Environmental P ro tec t ion  Agency sponsors a v a r i e t y  of programs having t o  do with 
the  Great Lakes. Pub l i ca t ions  such as t h e  Ecological  Research S e r i e s ,  t h e  
Environmental P r o t e c t i o n  Technology S e r i e s ,  and t h e  Water P o l l u t i o n  Inves t iga t ion  
S e r i e s  are examples of EPA r e p o r t s  t h a t  were very u s e f u l  t o  t h i s  s tudy.  
sponsored p r o j e c t s  such as t h e  Great Lakes I n i t i a t i v e  Contract Program, as w e l l  
as a v a r i e t y  of o t h e r  research s t u d i e s  and r e p o r t s ,  were u t i l i z e d  i n  preparing 
t h i s  document. 

EPA- 

The U.S. EPA a l s o  sponsors STORET (STOrage and RETrieval), which i s  a 
computerized information system t h a t  draws on d a t a  acquired from 200 l o c a t i o n s  
i n  an attempt t o  d e f i n e  t h e  causes and e f f e c t s  of water po l lu t ion .  
of a l l  STORET d a t a  f o r  s t a t i o n s  loca t ed  up t o  50 m i l e s  in land w a s  scanned f o r  
d a t a  p e r t i n e n t  t o  t h i s  s tudy and recorded on t h e  DAM. 

A retrieval 

The Upper Lakes Reference Group (ULRG). The Upper Lakes Reference Group of 
t h e  I n t e r n a t i o n a l  J o i n t  Commission a l s o  served as a primary source of t r i b u t a r y  
loading da ta .  
Lake Huron and Lake Superior ,  and t h e i r  connecting waters. 
included t h e  i n v e s t i g a t i o n  of sources  and c h a r a c t e r i s t i c s  of material inpu t s  t o  
these l akes .  A number of t r i b u t a r i e s  d r a i n i n g  in toLakesSuper ior  and Huron 
were examined as  p a r t  of t he  Upper Lakes Reference Group's study. Sampling 
programs were c a r r i e d  ou t  on a monthly b a s i s  with extra  samples taken i n  t h e  
spr ing.  
are loca ted .  
i n  the  S t a t e s '  STORET f i l e .  

ULRG conducted a comprehensive s tudy of p o l l u t i o n  problems of 
P a r t  of t h i s  study 

Most of t hese  s t u d i e s  were conducted by t h e  state i n  which t h e  t r i b u t a r i e s  
Much of t h e  Upper Lakes Reference Group's t r i b u t a r y  d a t a  are loca ted  

Lake Erie Wastewater Management Study. O f  p a r t i c u l a r  importance t o  Task D 
and PLUARG as  a whole is  t h e  Lake Erie Wastewater Management Study being 
conducted by t h e  U.S. Army Corps of Engineers. 
t h e  major t r i b u t a r i e s  d ra in ing  i n t o  Lake Erie are being i n t e n s i v e l y  s tud ied .  
A b a s i c  o b j e c t i v e  of t h e  t r i b u t a r y  sampling program is  t o  sample r iver mouth 
s t a t i o n s  so t h a t  r e p r e s e n t a t i v e  changes i n  chemical concentrat ion during storm 
runoff per iods may be  obtained.  Thus, t h i s  s tudy i s  one of the f irst  i n  the 
Great Lakes Basin t o  emphasize t h e  importance of measuring loadings during high 
flow condi t ions.  A s  such, i t  should provide very valuable  information, no t  only 
f o r  Lake Erie,  bu t  f o r  a l l  of t h e  Great Lakes. 

A s  p a r t  of t h i s  s tudy,  most of 

Addit ional  Information Sources. There are a number of o t h e r  state ,and 
Federal  agencies ,  u n i v e r s i t i e s ,  i n d u s t r i e s ,  and o t h e r  groups t h a t  have c o l l e c t e d  
o r  arc  now c u r r e n t l y  c o l l e c t i n g  stream loading d a t a  on t h e i r  own. These programs 
are gene ra l ly  very s p e c i f i c  and on a much smaller scale than those previously 
discussed. A l i s t  of a l l  agencies and s tudy groups from which d a t a  were obtained 
is  found i n  Table 3. 

Major T r i b u t a r i e s  

Table 4 is a list of t h e  major t r i b u t a r i e s  t h a t  discharge i n t o  t h e  Great 
Lakes. 
one o r  more of t h e  following reasons: 

Of a l l  t h e  t r i b u t a r i e s  examined, t h e s e  rivers were s e l e c t e d  as major f o r  

-. 
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Table 4 

DISCHARGE OF MAJOR GREAT LAKES TRIBUTARIES 

Period of Record Drainage Area Approximate 
Discharge Range (years ,  through 1974 a t  Gauge Gauge Location 

River ( m 3 / s )  (m3/s) un le s s  otherwise noted) (km2 1 (km from r i v e r  mouth) 

Lake Superior Basin 

River Basin Group 1.1 
Pigeon 
Poplar 
Baptism 
St. Louis 
Nemad j i 
Bois Brule 
Iron (Wise) 
Bad 
Montreal 

W 

14.3 
2.9 
4.8 
64.3 

4.9 
ungauged 
17.4 
9.2 

0.9-312 
0.07-53 
0.01-265 
3.1-1,101 
1.5-144 
1.9-43 

1.4-784 
0.06-187 

--- 

River Basin Group 
Black 
Presque Isle 
I r o n  (Mi)* 
Ont onagon 
Sturgeon 
Carp 
Two-Hearted" 
Tahquamenon 

1.2 
6.7 0.2-419 
5.1 0.6-131 
4.2 1.4-16.3 
40.0 5.0-1,189 
23.3 4.5-439 
0.7 0.1-9.9 
8.5 3.9-15.3 
26.2 4.5-198 

Lake Michigan Basin 

River Basin Group 2.1 
Ford 
Cedar 
Men omine e 

10.6 0.6-215 

89.2 4.6-935 
ungauged --- 

49 (1972) 
33 (1961) 
45 (1972) 
64 (1972) 
1 
32 

34 
32 (1970) 

--- 

19 (1973) 
29 
2 
32 
32 
13 
2 
21 

20 

62 
-- 

1,554 
206 
36 3 

8,884 
1,093 
311 

1,582 
6 79 

--- 

518 
443 

3,471 
1,826 
13 2 

2,046 

--- 

--- 

1,166 

9,816 
--- 

6 
0.6 
0.3 
13 
16 
32 --- 
20 
3 

24 
29TT 
0 
32 
18 
13 
0 
29 

11 

40 
--- 



Table 4 (Continued) 

DISCHARGE OF MAJOR GREAT LAKES TRIBUTARIES 

River 
Pesh t i g  o 
Oconto 
Pensaukee 
Fox 
Kewaunee 
East Twin 
West Twin 
Manit owac 
Sheboygan 

Discharge 
(m3/s> 

26.2 
16.5 

118.5 
2.4 

ungauged 

6.6 
--- 

River Basin Group 2.2 
Milwaukee 11.2 

2.5 
Root 4.4 
Indiana Harbor Canal ungauged 
Burns Ditch --- 
Trai l  Creek 1.9 
Galien unga uged 

f- o Menomonee 

River Basin Group 2.3 
St .  Joseph 88.8 
Black (Van Buren Co.) 2.8 
Kalamazoo 38.6 
Grand 99.2 

River Basin Group 2.4 
Mus kegon 54.9 
White 11.4 
Pentwat er ungauged 
Pere Marquette 18.1 

Range 
(m3/s) 
0.5-277 
2.6-238 
0.2-110 
3.9-680 
0.5-102 
0.3-88 

0.7-88.9 
0.03-202 

--- 

0.0-428 
0.08-382 
0.04-127 --- 
0.07-97.1 
0.6-31.4 

11.9-572 
0.6-24.9 
2.1-496 
10.8-530 

1.5-423 
4.6-106 

5.9-84.1 
--- 

Period of Record Drainage Area Approximate 
(years ,  through 1974 a t  Gauge Gauge Location 

unless  otherwise noted) (km2 1 (km from r iver  mouth) 

21 
63 
2 
78 
8 
2 -- 
2 
32 

60 
13 
11 

25 
5 

-- 

44 
8 
44 
48 

52 
17 

35 
-- 

2,911 
1,756 
355 

15,929 
334 
287 

1,373 
1,119 

--- 

1,777 
319 
486 

414 
140 

--- 

--- 

9,495 
218 

4,144 
12,691 

6,087 
984 

1,836 
--- 

19 
47 
6 
29 
11 
16 

11 
7 

--- 

70T 
10T 
16T 
66T 

63 
19 



Table 4 (Continued) 

DISCHARGE OF MAJOR GREAT LAKES TRIBUTARIES 

Period of Record Drainage Area Ap pr  ox h a  t e 
Discharge Range (years, through 1974 a t  Gauge Gauge Location 

River ( m 3 / s )  (m3/s) unless otherwise noted) ( km2 ) (km from r i v e r  mouth) 

Big Sable 
L i t t l e  Manistee 
Manis tee 
Betsic 
P l a t  te 
Boar dman 
Pine 
Man is t ique 
Sturgeon 
Whitefish 
Escanab a 

c- 
P Lake Huron Basin 

River Basin Group 
Munus cong 
Pine 
Carp 
Cheboygan 
Ocqueoc* 
Thunder Bay 
AuSab le  
AuGres 
R i f l e  

River Basin Group 3.2 
Kawkawlin (N. Branch) 
Saginaw 
Pigeon 
Willow* 

4.0 
4.9 
56.1 

ungauged 
unga uge d 

5.4 
5.2 
39.7 
5.9 

ungauged 
25.4 

3.1 
ungauged 

ungauged 
22.9 
4.7 
13.2 
27.8 
2.8 
8.7 

1.8-15.7 
2.0-16.3 
28.1-198 --- 

--- 
0.9-34.6 
3.1-33.4 
8.2-479 
1.1-44.7 

2.6-297 
--- 

--- 
1.8-101 

2.6-46.4 
1.0-11.5 
2.6-115 
0.03-118 
0.2-71 
2.1-151 

--- 

1.6 0.0-45.6 
?-1,930 

0.9 0.003-72.2 
1 . 3  0.0-7.9 

--- 

31 (1973) 
18 
23 -- 
-- 
22 
8 
36 
8 

33 
-- 

-- 
2 

32 
2 

29 
22 
24 
38 

-- 

23 

22 
2 

i n t e rmi t  t e n t  

329 
518 

4,610 --- 
-- - 
578 
176 

2,849 
474 

2,253 
--- 

--- 
477 

2,240 

1,523 
2,849 
438 
829 

--- 
--- 

26 2 
15,695 

142 --- 

--- 
32 

11 
0 
24T 
117T 
2 1T 
32 

--- 

13T 
32 
24 
0 



Table 4 (Continued) 
DISCHARGE OF MAJOR GREAT LAKES TRIBUTARIES 

Period of Record Drainage Area Approximate 
Gauge Location Discharge Range (years  , through 1974 a t  Gauge 

River (m3/s> (m3/s) un less  otherwise noted) (km2 1 (km from r iver  mouth) 
Lake Erie Basin 

River Basin Group 4 . 1  
Black 
P ine  
B e l l e  
Cl in ton  
Rouge 
Huron 
Swan Creek 
Stony Creek 
Ra i s in  

P 
h) 

River Basin Group 4.2 
Maumee 
Toussaint Creek 
Portage 
Sandusky 
Huron 
Vermillion 

7.8 
ungauged 

2.3 
14.3 
6.4** 

12.6 
ungauged 

19.5 
--- 

134.7 
ung aug e d 

8.6 
26.7 

8.2 
6.6 

0.05-408 --- 
0.09-115 

?-600 
0.1-333 
0.1-165 --- 

0.08-17.2 
0.06-365 

0.6-2,600 

0.2-185 
0.1-793 

0.6-1,400 
0.0-1,160 

--- 

River Basin Group 4.3 
Black 8.8 0.0-1,460 
Rocky 7 .3  0.01-606 
Cuyaho ga 21.6 0.6-702 
Chagrin 9.0 0.09-213 
Grand 18 .7  0.0-598 
Ashtabula 4 . 1  0.0-329 
Conneau t 7 . 2  0.01-481 

30 

12 
40 
27 
70 

4 
37 

-- 

-- 

(through 
48 

41 
47 
23 
23 

-- 

1,243 

391 
1 , 901 

958 
1,878 

176 
2,699 

--- 

--- 

19 73) 
16,395 

1,109 
3 , 240 

961 
6 74 

--- 

(through 19 73) 
24 1,026 
42 39 2 

1,831 42 
44 637 
48 1,505 
42 313 
36 453 

34 

24 
30 
16  

7 

--- 

19 
13 
16 
8 

40 
9 

10 

i 



Table 4 (Continued) 

DISCHARGE OF MAJOR GREAT LAKES TRIBUTARIES 

Approximate 
Gauge Location 

Period of Record Drainage Area 
Discharge Range (years, through 1974 a t  Gauge 

( m 3 / s )  unless  otherwise noted (km2 1 (km from r i v e r  mouth) River (m3/s) 

River Basin Group 4.4 
Cattaraugus Creek 
Eighteen Mile Creek ungauged 
Buffalo Creek 
Tonawanda Creek 

20.2 1.5-980 33 1,119 16 --- --- --- -- 
5.4 0.01-368 35 373 13T 
7.5 0.2-255 18 598 56T 

Lake Ontario Basin 

River Basin Group 5.1 --- -- Johnson Creek un gauge d 
ungauged -e- -- 

Genesee 76.8 2.6-1,370 66 
w Oak Orchard Creek 

River Basin Group 5.2 
S te r l ing  Creek 1.7 0.01-42 16 
Oswego 183.0 0.9-1,060 40 
Salmon River ungauged 
Sandy Creek 6.9 0.04-334 16 

--- -- 

River Basin Group 5 .3  
Black 110.0 3.9-1,040 53 

114  
13,204 

332 
--- 

--- 
--e 

10 

5 
1 

16 
--- 

4,859 13 

* Upper Lakes Reference Group (ULRG) da ta  
**Estimated from gauges on three  branches 
T-A major t r i bu ta ry  en ters  a given r i v e r  a f t e r  t h e  last  gauging s t a t i o n  downstream 

To Convert From 
Cubic Meters Per Second (m3/s) 
Square Kilometers (b2) 
Kilometers (km) 

T o  
Cubic Feet  Per Second (cfs)  
Square Miles (sq m i )  
Miles (mi) 

Multiply By 
35.31 
0.3861 
0.62114 



1. 
2 .  
3. 
4. monitored f o r  s p e c i a l  s t u d i e s  such as ULRG 
5. 

s i g n i f i c a n t  drainage area (150 square ki lometers  o r  more) 
s i g n i f i c a n t  average flow (4 cubic  meters pe r  second o r  more) 
long-term USGS monitoring ( g r e a t e r  than 10 years)  

drainage of a highly developed area. 

For t h e  most p a r t ,  t h e s e  t r i b u t a r i e s  were s e l e c t e d  for  t h e  q u a n t i t a t i v e  
s i g n i f i c a n c e  of t h e i r  flows, r a t h e r  than f o r  t h e i r  q u a l i t a t i v e  impact on t h e  
Great Lakes. This s e l e c t i o n  method w a s  used so t h a t  a rough base of important 
streams could be  e s t a b l i s h e d .  Since loadings are d i r e c t l y  r e l a t e d  t o  flow, 
these  major t r i b u t a r i e s  were i s o l a t e d  t o  enable  a more e f f i c i e n t  study of t h e  
key l ake  inpu t s .  

A l l  of t h e  d a t a  i n  T a b l e 4  were obtained from the  USGS Water Resources 
Data, P a r t  I, Surface Water Records, un le s s  otherwise noted. The t r i b u t a r i e s  
are i d e n t i f i e d  by t h e i r  r i v e r  bas in  group. 
of discharge i s  given in cubic  meters per  second. 
over t h e  period of record,  which, un le s s  otherwise noted, is through t h e  1974 
USGS Water Year. 
only t h a t  area upstream from t h e  gauging s t a t i o n .  
i n  r i v e r  ki lometers  upstream from t h e  l ake ,  is a l s o  provided t o  g ive  t h e  reader  
an apprec i a t ion  of  t h e  d i s t a n c e  between t h e  gauge and t h e  lake.  

Their  mean discharge and range 
The range of discharge is  

The drainage area i s  no t  t h e  t o t a l  t r i b u t a r y  bas in  area, bu t  
The approximate gauge loca t ion ,  
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IDENTIFICATION ACJD EVALUATION OF LAKE SUPERI3R DATA 
\ 

BASIN DESCRIPTION 

2 The U i t e d  S t a t e s  po r t ion  of the  Lake Superior  Basin covers over 43,991 km 9 (16,985 m i  ). Approximately 46 percent  of t h e  area i s  loca ted  i n  the  State of 
Michigan, 36 percent  is  found i n  Minnesota, and t h e  remaining 18 percent  is loca ted  
i n  Wisconsin. The Lake Superior  Basin is divided i n t o  two r i v e r  bas in  groups as 
shown i n  Figure 7 
(9,229 mi2) and 20,088 km2 (7,756 mi2),  r e spec t ive ly .  

. River Basin Groups 1.1 and 1 .2  d ra in  areas of 23.903 km2 

The Lake Superior  Basin is t y p i f i e d  by e i t h e r  low rounded h i l l s  with deep 
c u t  v a l l e y s  o r  l e v e l  t o  gent ly  undulat ing p l a i n s ,  wi th  the  except ions being Michigan's 
Huron and Porcupine Mountains, t h e  r idges  of t h e  Keweenaw Peninsula ,  and the  
steep s lopes  no r theas t  of Duluth. 

The s o i l s  i n  the  western po r t ion  of t he  bas in  have poor drainage character-  
i s t i c s ,  whereas those i n  Michigan and no r theas t e rn  Wisconsin a r e  b e t t e r  drained,  
being composed of sandy loams, sandy c l a y s ,  and sandy c l ay  loam t i l ls .  The 
drainage c a p a b i l i t i e s  of t hese  soils have a major in f luence  on t h e  o v e r a l l  land 
use of the  Lake Super ior  Basin. The proport ion of f o r e s t  land t o  a g r i c u l t u r e  is 
very high.  
Wisconsin areas of the  bas in .  Intermixed hardwood and softwood f o r e s t s  cha rac t e r i ze  
the  Minnesota po r t ion .  Second-growth j a c k ,  red,  and white  p ine  along wi th  spruce 
and f e r n  t y p i f y  the  softwood f o r e s t s .  The most import a g r i c u l t u r a l  products  are 
pota toes ,  c love r  seed,  and d a i r y  products .  

Hardwood f o r e s t s  of beech, b i r c h ,  maple, and aspen typ i fy  the  Michigan- 

Mineral commodities p re sen t ly  produced i n  the  bas in  inc lude  c l ay ,  i r o n  o r e ,  
peat, sand and grave l ,  s i l v e r ,  copper, and crushed s t o n e  (gabbro and b a s a l t ) .  
Current  r e se rves  of i r o n  o r e  are considerd t o  be i n  excess  of 40 b i l l i o n  gross  
tons.  Reserves of t i t a n i f e r o u s  i r o n ,  a n o r t h o s i t e ,  and copper, s i l v e r ,  and n i c k l e  
s u l f i d e s  are a l s o  a v a i l a b l e ,  bu t  commercial expo l t a t ion  is cu r ren t ly  uneconomical. 

The popula t ion  dens i ty  i n  the  bas in  is  low,  wi th  only about 1 2  people pe r  
square ki lometer  (31 p e r  square mi le ) .  According t o  the  1970 census 529,500 
people l i v e  i n  t h i s  area. Three of t he  17 count ies  found i n  the  Basin - S t .  Louis 
County, Minnesota; Douglas County, Wisconsin; and Marquette County, Michigan account 
f o r  330,000 people o r  6 3  percent  of t he  t o t a l  populat ion.  

Municipal water supply systems throughout t h e  area are genera l ly  i n  need of 
replacement. Lack of populat ion and economic growth has meant l i t t l e  
o r  modernization of these  systems f o r  many decades. 

Water q u a l i t y  is genera l ly  e x c e l l e n t  throughout t he  bas in ,  although some 
l o c a l i z e d  area such as the  S t .  Louis  river bas in ,  experience water degradat ion 
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from both municipal and i n d u s t r i a l  wastewater sources .  
problems i n  some areas. 
S u p e r i o r  Slope Complex along the  nor thern  Lake Superior  sho re l ine .  The Basin 
con ta ins  approximately 23,500 h e c t a r e s  (58,000 a c r e s )  of i n l and  l akes  over 16 
h e c t a r e s  (40 a c r e s )  i n  s i z e ,  wi th  many more smaller l akes  d o t t i n g  the region.  
Seventeen r e s e r v o i r s  have been cons t ruc ted  i n  the  region with s e v e r a l  l oca t ed  
near  Duluth. 

Mining wastes a l s o  present  
One of t h e  more s e r i o u s  mine discharge problems is i n  the  

Overall, t he  heavy f o r e s t  cover and l a c k  of a g r i c u l t u r a l  a c t i v i t y  keep eros ion  
from becoming a bas in  wide problem. 
some a g r i c u l t u r a l  and f o r e s t  lands,  however, r e s u l t s  i n  runof f ,  e ros ion ,  and sedi-  
mentation problems. Topography and e r o d i b i l i t y  f a c t o r s  con t r ibu te  t o  these  problems, 
e s p e c i a l l y  i n  the  western po r t ions  of Wisconsin where geologica l ly  young red  c l ay  
s o i l s  encourage massive e ros ion  and sedimentat ion.  Although streambank eros ion  
i s  widespreadthroughout t he  bas in ,  i t  reaches s e r i o u s  propor t ions  i n  only a few 
l o c a l i z e d  areas. 

Lack of conservat ion treatment p r a c t i c e s  i n  

c_ EVALUATION AND SUMMARY OF LAKE SUPERIOR DATA 

The U.S. Lake Superior  drainage bas in  has  been d iv ided  i n t o  13 hydrologic  
areas, wi th  20,270 (7795), 15,970 (6142) and 7925 (3048) square ki lometers  (square 
mi les )  i n  Michigan, Minnesota, and Wisconsin, r e spec t ive ly .  About one t h i r d  of t he  
142 t r i b u t a r i e s  included on the  DAM f o r  t h i s  Basin had d a t a  s u f f i c i e n t  f o r  annual 
loading estimates, d e s p i t e  t he  f a c t  t h a t  Lake Superior  drainage is t h e  mst un- 
developed of t h e  f i v e  Great Lakes. 
i n  Table 4) i n  t h i s  bas in  have been monitored f o r  water q u a l i t y  a t  least 
monthly f o r  one o r  more years. 
14 have gauging s t a t i o n s  a t  o r  near t h e i r  mouths. 
a v a i l a b l e  were c o l l e c t e d  f o r  t he  ULRG s tudy between 1973 and 1975. 
t h a t  do have long term water q u a l i t y  records f o r  a t  least some of t h e  parameters 
included on t h e  DAM inc lude  t h e  St. Louis, Montreal, Big Garl ic ,  L i t t l e  Garlic, 
and Tahquamenon Rivers. 

A l l  bu t  one of t h e  1 7  major t r i b u t a r i e s  ( i d e n t i f i e d  

However, ou t  of a l l  t r i b u t a r i e s  i n  the  Basin only 

Those streams 
Much of t he  da t a  t h a t  are 

Data c o l l e c t i o n  programs on Lake Superior  t r i b u t a r i e s  have genera l ly  operated 
on a monthly o r  grab sample b a s i s .  No s p e c i f i c  runoff event monitoring was found. 
Suspended s o l i d s  d a t a  c o n s i s t  mostly of monthly measurements, al though some 
biweekly measurments were made during the  s p r i n g  i n  support  of ULRG. I n  add i t ion ,  
s t u d i e s  of the red c lay  e ros ion  problem have provided some d e t a i l e d  da t a  f o r  
s e v e r a l  t r i b u t a r i e s .  Most n u t r i e n t  d a t a  inc luding  t h a t  f o r  s i l ica ,  n i t rogen ,  
and phosphorus, have come from monthly sampling programs. On a number of tri- 
b u t a r i e s  i n  Hydrologic Area 1.1.1, t h e r e  w a s  a l a c k  of concurrent  measurements 
of both t o t a l  and d isso lved  r e a c t i v e  phosphorus. Very l i t t l e  t o t a l  so lub le  
phosphorus da t a  were found, except  i n  some areas of Hydrologic Area 1 .1 .2 ,  
al though these  measurements were probably t o  inf requent  t o  be of use i n  loading 
c a l c u l a t i o n s .  Chlor ides  were gene ra l ly  monitored a t  t h e  same frequency as 
n u t r i e n t s .  Heavy metal, p e s t i c i d e ,  and r e f r a c t o r y  organics  da t a  are very l imi t ed .  
While the re  have been d a t a  c o l l e c t e d  on these  parameters f o r  s e v e r a l  years ,  t he  
frequency of measurement wi th in  any given year  is  low. As a r e s u l t  i n  most 
cases  annual  loadings f o r  t hese  parameters cannot be es t imated  from the  da t a  
a v a i l a b l e .  Exceptions inc lude  t r i b u t a r i e s  d ra in ing  i n t o  the  U.S. nor th  shore of 
Lake Super ior ,  where streams monitored i n  support  of the ULRG s tudy  genera l ly  
have heavy metal da t a  a v a i l a b l e  on a monthly o r  g r e a t e r  b a s i s .  I n  add i t ion ,  
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the  S t .  Louis River has  some heavy metal and r e f r a c t o r y  organics  da t a  which might 
be used i n  loading  es t imat ions .  Also, t he  Big Garlic and L i t t l e  Garlic River 
have some heavy metal da t a  from the  1960s t h a t  i s  judged use fu l  loading estima- 
t ions .  

In  summary, genera l  d e f i c i e n c i e s  in the t r i b u t a r y  da t a  f o r  loading calcula-  
t i o n  purposes inc lude  a l a c k  of continuous flow da ta  on many of the  t r i b u t a r i e s  
and the  absence of d e t a i l e d  monitoring of runoff events .  Also, while t he re  i s  
a considerable  amount of da t a  on some of t h e  minor t r i b u t a r i e s  dra in ing  i n t o  the  
nor th  shore of Lake Super ior ,  very l i t t l e  da ta  i s  a v a i l a b l e  on minor t r i b u t a r i e s  
a long the  southern  shore.  

DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 1.1 

River  Dasin Group 1.1 covers an area of 23 ,903  square ki lometers  (9 ,229  
square mi l e s ) .  
Maps and d e s c r i p t i o n s  of these  Hydrologic areas fol lows.  

This group conta ins  5 hydrologic  areas, and is  shown i n  Figure 8. 
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Hydrologic Area I .1.1 
Superior Slope Complex 



Hydrologic Area 1.1.1 
Superior Slope Complex 

The Superior  Slope Complex encompasses an area of 595,000 hec ta re s  
(1,470,000 acres) i n  nor thern  Minnesota, This area is charac te r ized  by a series 
of rivers wi th  r e l a t i v e l y  sho r t  channels ,  s t eep  g rad ien t s  wi th  few l akes  i n  the  
watershed. Consequently, h igh  flows of s h o r t  du ra t ion  comonly occur following 
s i g n i f i c a n t  r a i d a l l ,  Same of t h e  more important rivers i n  t h e  area are: 
Pigeon River; p a r t  of which i s  t h e  border between t h e  United S t a t e s  and Canada, 
t h e  Cascade River;  t h e  Poplar River; t he  Temperance River; t h e  Manitou River; 
t h e  Baptism River; t h e  Beaver River; and t h e  Stewart  River. The topography is 
q u i t e  rugged wi th  numerous rock outcroppings,  p a r t i c u l a r l y  along the  l ake  
shore l ine .  A considerable  amount of the  area c o n s i s t s  of wetland. Approxi- 
mately 80 t o  90 percent  of the  area is fo res t ed ,  only about 5 percent  i s  
devoted t o  a g r i c u l t u r e ,  and less than 2 percent  of t h i s  spa r se ly  s e t t l e d  a rea  
i s  urbanized. 
overlying material i s  composed of g l a c i a l  till wi th  some s i l t  and c l ay  near 
t h e  shore l ine .  Red cla,ys i n  the area con t r ibu te  co lo r  t o  many of t he  surround- 
ing  streams. The rock and s o i l  material i n  t h i s  region tends t o  be r e l a t i v e l y  
low i n  phosphorus and ni t rogen.  Ext rac t ion  of mineral  resources  such as 
anor thos i t e ,  t acon i t e ,  sand and grave l  form the  b a s i s  of the  economy along 
wi th  f o r e s t  products.  Current ly  a l a r g e  amount of t a c o n i t e  t a i l i n g s  are 
discharged i n t o  Lake Superior near S i l v e r  Bay from an  i r o n  mining operat ion.  
Except f o r  a po r t ion  of the  Ci ty  of Duluth (pop.: 100,578) located a t  the  
extreme southwestern end of t h e  complex, populat ion d e n s i t y  is very low with 

the  

The bedrock is  composed of igneous and metamorphic rock. The 

only a few small communities u t i l i z i n g  the  area's su r face  waters f o r  waste 
assimiliat ion. 

S t a t i o n  Key 

Station 
Loeat ulq 

Pigeon Rlver 
a 
b 

Brule River 
C 
d 

bdunce Creek 
e 
f 

Kimball Creek 
8 

Devil Track River 
h 
i 

-made River 
1 
k 

Popular River 
1 

Temperance River 

n 
0 

DAH Uvor  
.Id 

0 

11101 
1110101 
lll0lOZ 
11103 
1110301 
1110302 
11104 
1110401 
lllNl02 
11 195 
11 0501 
11106 
1110601 
1110602 
11107 
1110701 
1110702 
11108 
111ce01 
11109 
lllowl 
1110902 
1110003 

S u t i o n  
Jesa€a 

Cross River 
P 
q 

r 
Cerlbou River 

W.nitw River 
S 
t 

h p t l s m  River 
U 
V 

Beaver River 
v 
X 
J 

S p l i t  Rock Riwer 
z 
aa 
bb 

Goowberry River 
cc 
dd 

M U  l iver 
.nd 

11110 
1111001 
1111002 
111120 
1111201 
11113 
1111301 
1111302 
1111s 
l l l laol  
1111402 
11115 
1111501 
1111502 
1111503 
11116 
1111601 
1111602 
1111603 
11117 
1111701 
1111702 

Statio0 
Locatloa 

Stewart River 
ee 
f f  

Koife River 
88 
hh 

Sucker River 
ii 

French River 
JJ 
kk 

h a t e r  River 
11 
II) 

no 

DAn River 
and 

Station- 

11120 
1112001 
llt20nZ 
11121 
111 2101 
1312102 
11122 
11 12201 
11123 
111 2301 
11 12 302 
11124 
1112401 
1112402 
1112403 

51 



Hydrologic Area 1 1.2 
St. Louis River 
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Hydrologic Area 1,l. 2 
S t ,  Louis River 

The S t ,  Louis River Basin covers 945,270 hec ta re s  (2,334,000 acres). 
Minnesota con ta ins  98 percent  of t h e  area, and t h e  remaining 2 p e r c e n t i  
loca ted  i n  Wisconsin, The St.  Louis has  a mean annual discharge of 62m3/s 
(2,189 c f s ) .  
Cloquet Rivers. Much of t h e  area l ies  d t h i n  t h e  s i te  of former g l a c i a l  
Lake S t .  Louis. The area is  gene ra l ly  f l a t  and t h e  drainage p a t t e r n  weakly 
def ined.  Approximately 80 t o  90 percent  of t h e  area is fo re s t ed ,  roughly 
5 percent  i s  devoted t o  a g r i c u l t u r e  and less than 3 percent  is  urbanized. 
The bedrock i s  composed mostly of igneous and metamorphic rock. The bed- 
rock is covered by si l t  and c l a y  i n  t h e  northwest and g l a c i a l  t i l l  i n  the  
southeast .  
water q u a l i t y  problems i n  the  lower reaches.  The c i t i e s  of Duluth, Minn- 
e s o t a  (pop.: 100,578) and Superior ,  Wisconsin (pop.: 32,327) a t  t he  
mouth of the  S t .  Louis River c o n s t i t u t e  t h e  l a r g e s t  populat ion concentrat ion 
i n  the  Lake Superior  Basin. 

Major t r i b u t a r i e s  t o  t h e  S t ,  Louis are t h e  Whiteface and 

Municipal and i n d u s t r i a l  w a s t e  d i scharges  have c rea ted  se r ious  

S t a t i o n  
Location 

S t a t i o n  Key 
DAM River 

and 
S t a t i o n  Numbers 

S t .  Louis River 
a 
b 

d 
e 
f 

C 

11201 
1120101 
11201 02 
1120103 
1120104 
11 20105 
11 2 01 06 
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Hydrologic Area 1.1.3 
Apostle Island Complex 
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Hydrologic Area 1.1.3 
Apostle I s land  Complex 

The Apostle Island Complex covers  514,000 hec ta re s  (1,269,000 ac res ) .  Eighty- 
seven percent  of t h i s  complex is  loca ted  i n  northwestern Wisconsin, and the  
remaining 1 3  percent  is loca ted  i n  Minnesota. The major t r i b u t a r i e s  d r a i n i  g t h i s  
area are: 
(173 c f s ) ,  t he  Nemadji River ( records beginning December 1973), and t h e  I ron  River 
(ungauged). 
remaining area is drained by numerous small t r i b u t a r i e s ,  t he  l a r g e s t  of which have 
a mean annual discharge of 3-6 d / S .  
va l l eys  i n  the  Bayfield Penninsula and f l a t  red c l ay  p l a ins  i n  the rest of t he  
area. Approximately 90 percent  of t h e  area is  fo res t ed ,  about 5 percent  is i n  
a g r i c u l t u r e ,  and less than 3 percent  c o n s i s t s  of spa r se ly  s e t t l e d  urban areas. 
Bedrock is composed mostly of igneous and metamorphic rock. 
is  composed of sand and grave l  with areas of red c lay  deposi ted by g l a c i a l  Lake 
Duluth. 
on tourism and some mining. 
populated area is  the  c i t y  of Ashland (Pop.: 
problem i n  the  area with many streams having t h e  c h a r a c t e r i s t i c  red c l ay  co lo r  of 
t h e  surrounding s o i l .  
c r e a t e s  water q u a l i t y  problems throughout t h e  a rea .  

!i The Bois Brule River, which has a mean annual discharge of 4.9 m /S 

A major t r i b u t a r y  t o  t h e  Nemadji River is  the  Black River. The 

The topography c o n s i s t s  of rugged h i l l s  and 

The overlying material. 

The economy is based on the  r i c h  timber resources  of t h e  area as w e l l  as 
The only major population center  i n  t h i s  sparse ly  

9,615). S o i l  erosion i s  a s i g n i f i c a n t  

Tour is t  i n f l u x  t o  the  very popular Apostle I s lands  

Statim c q  

station 
Locatioil 

r r d j i  Rivor 
A 
b 

d 
C 

Amicon River 
e 
f 
S 

h 
i 

Middle River 

J 
k 

1 
i 
n 

P 

9 
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0 

h i 8  B d A  Rivet 

r 
8 

t 
U 
V 
la 
X 

Fish Creek (I)  

h f e r  Crook 
Y 

X 

11301 
1130101 
1130102 
1130103 
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1130302 
1130303 
1130304 
11304 
1130401 
1130402 
1130403 
1130404 
11M405 
11308 
1130801 
1130802 
1130803 
1130804 
1130805 
1130806 
1130807 
l lM808 
11309 
1130901 
11310 
1131001 

Location 

Iron Rivor 
A8 
bb 

Flap Rivor 
cc 
dd 

Craoberry River 

if 

ss 
hh 

il 

.. 
Siakivit  Rivor 

Said Pivot 

Puborry Rim 
j J  

Pika8 Creok 
ut 

11 
Onion River 

Sioux River 
II 
M 
00 

b y d  Creek 
PP 

Uhittle8ay Creek 
99 

Flah Credr (XI) 
lz 
AA 

DAM River and 
S t A t i o i l  M d e C 8  

11311 
113U01 
ll31102 
11312 
1131201 
1131202 
11313 
ll31301 
U31302 
11314 
l l31401 
m 1 4 0 2  
1uu 
113UOl 
11316 
1131601 
11317 
1131701 
11318 
1131801 
11319 
1131901 ' 
l l31W2 
1131903 
11320 
1132001 
l l 3 2 1  
1132101 
11322 
ll32201 
1132202 
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Hydrologic Area 1 .1.4 
Bad River 

BAY FI ELD I 
I ASHLAND 

N 

SCALE IN MILES 

0 5 10 15 20 25 
3 
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Hydrologic Area 1.1.4 
Bad River (Wisconsin) 

- 
The Bad River d ra ins  an area of 258,000 hec ta re s  (637,000 acres). The area 

is loca ted  i n  nor th  c e n t r a l  Wisconsin. The Bad River has a mean annual discharge 
of 17 m3/S (600 c f s ) .  Major t r i b u t a r i e s  t o  t h e  Bad River are the White River and 
the  Marengo River. 
po r t ions  of t h e  Gogebic I ron  Range, an exposure of Precambrian bedrock a t  t h e  
southern e x t e n t  of t h e  Canadian Shield.  
Swamps and marshlands are prevelant .  Approximately 90 percent  of t he  area is 
fo res t ed ,  5 percent  is  i n  a g r i c u l t u r e ,  and less than 2 percent  urbanized. The 
bedrock is composed mostly of igneous and metamorphic rock. 
is composed of g l a c i a l  till with some silt and red c l ay  near  the  shore.  
very l i t t l e  economic development i n  t h e  area. 
minerals  and f o r e s t  production. 

The topography v a r i e s  from r o l l i n g  t o  mountainous and includes 

The drainage p a t t e r n  I s  poorly defined. 

The overlying material 
There is 

The major n a t u r a l  resources are 
The population of t h i s  entire area is  less than 

10,000. 

S t a t i o n  Key 

S t a t i o n  DAM River and 
Location S t a t i o n  Numbers 

Bad River 11401 
a 1140 10 1 
b 1140102 
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Hydrologic Area 1.1.5 
Montreal River 

The Montreal River d ra ins  an area of 80,000 hec tares  (197,OO acres). Approxi- 
mately 57 percent of t he  area is s i t u a t e d  i n  northeastern Wisconsin and the  
remaining 43 percent is i n  Michigan. 
Michigan-Wisconsin border,  has a mean annual discharge of 9 m3/S (318 c f s ) .  
topography is rough and is dominated by the rugged Gogebic Iron Range. 
80 t o  90 percent of the  area is fores ted ,  less than 10 percent is  devoted t o  
ag r i cu l tu re ,  and about 5 percent is urbanized. The bedrock is composed mostly of 
igneous and metamorphic rock. 
some si l t  and red c l a y  i n  the  lower reaches. 
mining, ag r i cu l tu re ,  and f o r e s t r y  products. The major population centers  are the  
c i t ies  of Ironwood, Michigan (Pop.: 8,711) and Hurley, Wisconsin (Pop.: 2,418). 
Municipal and i n d u s t r i a l  discharges have r e su l t ed  i n  excessive n u t r i e n t  l e v e l s  
downstream from population areas. 

The Montreal River, which forms p a r t  of the  
The 

Approximately 

The area is  covered most ly  with g l a c i a l  t ill  with 
The economy is based on i ron  ore  

S ta t ion  Key 

S t a t  ion 
Locat ion 

Montreal River 
a 
b 

d 
e 
f 
g 
h 

C 

DAM River and 
S ta t ion  Numbers 

11503 
1150301 
1150302 
1150303 
1150 304 
1150305 
1150306 
1150307 
1150308 
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y $  
E STATION STATION 

y 
R NUMBER DESCRIPTION 
6) 

60 

TYPE OF DATA 

H O D  
W I  o s  

E 
S 
S 

D 
T R  I 
A G  

E 

2 3- 
7 4  21 

IWDWLOGIC ABEA 1.1.1 Eup.riot Slope Complex 

~. 11101 Pigeon River flow : 16.3 m3/a (SO5 cfa)  

A t  M d d h  Pa l l s  
1110101 River Mile 3 .5  * l  



-- 

I* 

I 

,, 

1110102 

I 
SCD 5CD 5CD SCD 5n 5CD 5CD 5CD SCD 5CD 

88 88 88 88 8B 8B 88 88 

8B 81) 8B 88 8B 8B 8B 88 88 8B 

SACD 5ACD SACD 5ACD SACD SACD 5ACD SACD SACD 5ACD 
8B 8B 

5 A  SA 5 A  S A  5 A  SA 5A 5 A  5A SA 

2B 
SCD 

5CD 5CD 5CD SCD SCD 5CD 5CD 2D 2D ZD 2D 

5AB 5AB SAB SAB SAB 5AB SAB SAB SAB SAB 5AB 
2 c  2 c  2c 2 c  2 c  2c 2 c  2c 2 c  zc 2c 

61 

1110302 

5ACD SACD SACD SACD 5ACD 5ACD 5- 5ACD 5ACD 5ACD 
8B 8B 88 8B 8 B  8B 8B 8B 8 B  8B 

5A SA 5 A  5 A  SA S A  SA 5A 5 A  SA 
88 88 8B 88 8B 8B 8B 8B 8B 8B 

SCD 5CD 5CD SCD SCD SCD SCD 20 2D 2D 



N ) E  Or DATA 

I C  H T 
U T  

O D  
1 1 1 1  

y o "  

62 

RIMR 

E 
A 

72 37 

74 35 

I 
76 35 

I 

&IN GROW 1,1 

D 
STATKIN STATION 

NUWIER DESCRlPTlON 
S 
S 

T R E  I 
A a  

E 

SAB SA8 
1110302' (corrr.) 2c zc 

I 

11104 hduace Creek 

1110601 47-09-00 x 90-09-34 2D ZD 2D 20 

1110402 47-48-30 x 90-09-33 ZD 2D 2D 2D 

I 

76 

1 

64 

71 

72' 

73 

74 

75 

7 1  

q k c k l y  

1 11105 Kiddl Ct..k 

35 1110501 4 7-48-30 x 90-10-30 - 2n 2D 2D 211 

- '  11106 b v i l  Track River 

ZA 2A 20 1110601 US-61 B r i d e  Near Mouth ZA ZA 

37 1110602 A t  Wuth SCD SCD 
SAB SAB 

" 2c 2c I * 

~' 1ll07 Caacade River 

29 1110701 US-61 h i d -  SCD SCD SCD SCD SCD SCD SCD SCD 

" 88 88 8B 8B 8B 8B 8B 88 8B 8B 
SA SA SA SA 

8B 81 I' 81 88 6B 8B 88 88 88 

37 1110702 A t  Elouth SQ, SCD 

SACD SACD SACD SACD SACD SACD SACD SACD S U D  SACD 

SA SA 5A SA SA 

samples collected In April. 
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A 
R 
M Y  

72 37 

' 

1 2 -  

2 8- 

5 2 -  

1 7  2 1  

47 " 

6 1  " 

73 29 

74 " 

75 " 

'Weakly samples co l lected  i n  April. 

me OF DATA - 
A 

b 
H 
A 

T I  D 
C E  E 

S 
S 

T O D  
W I  o s  R 

I 
I 
T 

U T  

C 
N 

STATION =ATION 
NUMBER DESCRIPTION 

Y D  O E  
A Q  

E 
Sa 'SAB 

1110702' (ConanLUd) zc 2c 

11108 Popler Z v e r  now: 2.9 m ' l S  (102 cfs) 

US-61 Bridge 
ll10801 350 feec from Mouth * l  

1 

1 

- 
I 

I 

SCD SCD SCD 5CD SCD SCD SCD SCD 

I SACD 5ACD SACD SACD 5ACD 5ACD 5AC0 SACD 5ACD 5ACD 
88 OB 8B OB 80 88 88 8B 8B 08 

I 5B SA 5 A  SA SA 5 A  5 A  SA SA 54 I 

88 88 8B 8B 8B 8B 8B 88 88 1 
I 

I 

64 

73 

74 

75 

64 

71 

72a 

73 

7$ 

11109 Temperance River 

a p l e  h a v e  D r i v e  Bridge 
29 1110901 5 mi. North of Tuft. SCD SCD SCD SCD 5CD SCD SCD SCD 

SACD SACD SACD 5ACD 5ACD SACD SAC0 SACD SACD 5ACD 
I 

" 8B 8B 8B 8B 8B a B  8B 8B 88 88 
S A  5A SA 5 A  5 A  SA SA 5 A  5A 

" 8B 88 a 1  8~ 88 8B 88 88 81) 1 
2 0  1110902 near Wuth 2 A  2 A  2 A  U 

37 1110903 A t  %uth SCD 5CD 

4 
US-61 Bridge 

SAB SAB I 
" 2c 2 c  I 

! 
1 

I 

' 11110 Cross River 

500  f e e t  up from US61 
29 1111001 I Bridge a t  Schrooder SCD SCD SCD SCD 5CD 5CD 5 1 3  I 5CD i 

" 88 88 8B 88 88 8B 81) 8B 88 3B 
5ACD 5ACD 5ACD SACD SACD SACD 5ACD SACD SACD SACD 



" ! SCD 
SACD 

80 
5 A  
8B 

65 

5CD 5 0  ! SCD SCD SCD SCD 5CD SCD SCD 

SACD SACD SACD SACD 5ACD 5ACD SACD SACD SACD 
8B 8B 8B 8B 88 8B 8B 8B 8B 

5 A  SA 5A SA SA SA SA SA 5A 
8B 88 8B 8B 8B 8B 8B 88 88 

1111001 5CD SCD 5CD SCD 5cD 5CD 5CD SCD SCD 5CD 
SACD SACD SACD SACD SACD SACD SACD SACD SACD SACD 
8B 88 80 8B 8B 8B 8B a0 80 



y 4  
STATION 

R NUMBER 
Y 

I I 
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lYggF OAT A 
P R  

M HEAVY METALS E E 0 
A S F R  
N I T R G  
0 T I A A  

C 
S H K N  T 1 T J I  0 L lo 

O L  
" 

67 

STATION 
NUMBER 

1111001 

l l l l O O 2  

I 

l l l l 2 O l  

1111301 

1111302 

lll1401 

A R  0 O I S  C C N i i z  t f f r  R N o  N T SOLVED T 1 I I 

L R S  1 S I L H E  o 
A L N  E E 

M 0 : :  T S A  0 

E A o c  
pH 

A 
E F z  0 

L L  
E s Y J  

SA 5 A  S A  5A SA 5 A  5A 3 A  SA 5A 
8B 8B 88 8B 8 B  88 8B 8B 88 8B 

5 0  SCD SCD 5CD SCD 5CD 5CD ZD 2D 2D 
5AB 5AB 5AB 5AB 3AB 5M 5AB 5Aa 5 0  5M 
2 c  2c 2 c  2 c  2 c  2c 2 c  2 c  2 c  2 c  

5CD 5CD SCD 5CD 5CD 5CD 5CD 2D 2D 2D 

5AB SAB 5AB 5AB SAB S A B  5AB 5AB 5AB 
2 c  2 c  ?C  2 c  2c 2 c  zc 2 c  2 c  

5CD 5CD 5CD 5CD 5CD 5CD 5CD 5CD 5CD 
4 

5ACD 5ACD SACD 5ACD SAC0 5ACD SACD 5ACD SACD ! 
8B 8B 8 B  1 8B 8 B  8B 8 B  88 8B 

5A 5A 5A 5 A  SA 5A 5 A  5 A  5 A  
88 88 S B  8 B  8B 8B 8B 8B AR 

5CD 5CD 5CD 5CD 5CD 5CD 5CD 2D 2D 2 0  

SA8 5AB SAB 5AB 5AB SAB SAB SAB SAB 5AB 
ZC 2 c  2 c  2 c  2c 2 c  2c 2c 2c 7c 

I 

I 2c I , 2c I 2 c  , 2 c  1 



t t  I I 
I I 

70 

71 

71 

72 

71 3 7  A t  w h  

72 " I, 

18 5CD 5 D  5 D  1 
I 

ZA 2A 2A 18 

37 1111503 A t  Mouth 5CD 5CD 

5AB 5AB 
" 2c 2c 

11115 B e a v e r  Riwr i i i i i i 
i i 1 i 1 

. 

dContinuously s a m p l e d  from O c t .  7 to Nov. 7. 1 9 6 8 .  
bContinuously s a m p l e d  from A p r i l  5 to MAY 22. 1 9 6 9 .  
' .%rch 15 through S e p t .  30. 1 9 7 2 .  

d k e k l y  3 a m p h  c o l l e c t e d  in A p r i l .  
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-ATION 
NUYBER 

1111401 

I 

I 

69 

WPE-TA 
P R  HEAW METALS E E 0 M 
s F R  A 

I T R G  N 
T I A A  0 

A R  0 DIS C C N  
N o  N T SOLVED I T I 

A D O C  E 

C 
A T ? !  S W 

N e A O  
D 

K N  

T S A  T o  M O L R  
0 T O O  A p f p  ? b P  $ 
I H E  : i  L L  E A L N  

M 0 s L 

A B  I 

E S L E a s  E S Y  

PH 
A 

D 

ZD 2 D  ZD 2 D  2 D  2 D  

2 M  2M 2 M  2 M  2 M  

2A 2A 2A 21 2A 

2 M  

1111501 

I I, I 
1111502 

I 1 
I 

5CD 5CD 5CD 5CD 5CD 5CD ICD %CD %Cll w n  
SACD SACD SACD 5ACD 5ACD 5ACD 5ACD 5ACD SACD 5ACD 
8B 88 88 8B 88 88 88 8B 8B 8B 
SA SA 5 A  5A 5A SA SA S A  5 A  SA 
EB 88 80 8B 81) 88 8B 88 8B 8B 

2c 2c zc 2c 

5BC 
I $1 

~ ~~ 

1111503 SCD 
5AB 
2c 

5Bc 5Bc 5LC TRP SRT 
28 
5CD 

2A J 
I 

5CD 5CD 5CD 5cD SCD 2 D  2 D  20 I 
S A B  5AB 5 M  5AB 5AB 5 M  5AB 2AB 
?C 2c 2c 2c 2c 2c zc 2c 
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A STATION STATION 
NUMBER DESCRIPTION 

64 2o l l l Z @ J l  us-61 Bridle lu*r 
Mouth 

71 37 1U2002 At Mouth 

72 

W E  OF DATA I 

H t D  
' S  A A a 6 0  B 
S P  0 0  T t  

W I  ' D  

C 
N 

A s X  0 
N 
E 
S 

E I N I  I 
I 

E 

- A G  E ' D  Y D E  S 

2A u 2A 2A 

SCD SCD 

73 2 9  1 1 1 2 2 0 1  At US-61 Bridge SCD SCD 5CD SCD SCD SCD SCD SCD 

' 

7 5  I' 

, 
I '  

7 3  29 

74 " 

75 I' 

53 40 

1 1 1 2 2  Sucker River 

SACD SACD SACD SACD 1 
8B 8B 8B 88 8B 8B BB f 8B 8B 8B 

5A SA SA 5A 5A SA SA 5A 5A 5A 1 
8B 88 88 8B 88 8B 8B 8B 88 8B 

5ACD SACD 5ACD SACD SACD SACD I 

11123 French River I 
I 

5CD SCD 5CD SCD SCD SCD SCD SCD 

5ACD SACD 5ACD 5ACD SACD 5ACD SAC0 5ACD SACD SACD 
8B 8B 88 81) 88 8B 8B 88 88 BB 
5 A  5A SA SA SA 5A SA SA SA SA 
88 8B 8B 8B 88 8B 8B 8B 8B 88 

1112301 French River Hatchery 100 
Feet Upstream from US-61 

+ 1 1 1 2 3 0 2  A t  US-61 2 c  2 c  2c 2c 



SACD SACD SACD SACD SACD SACD SACD SACD 
8B 8B 8B 8B 88 8B 8B 8B 

5A SA SA S A  SA S A  SA 5 A  
88 8B 88 8B 88 88 8B 8B 

I t  
i. 

1112301 I 5CD 5CD SCD SCD SCD SCD SCD 

5ACD SACD SACD 5ACD SACD 5ACD SACD 
8B 8B 8B 8B 8B 88 8B 
5A SA SA SA SA SA SA 
8B 8B 88 8B 80 8B 8B 

1112302 2c 2c ZC 

73 

SACD SACD 
8B 88 

SA 5A 
88 8B 

I SCD SCD 

SACD SACD 
8B 88 

S A  SA 
8B 8B 

2c 



Y G A  
E STATION STATION 

R E NUMBER DESCRIPTION 
fS) y 

%eniy  3 a q l e s  Collected Gurinp A p r i l .  
'A=.. -:.mal Scations Available as Part of Same Study. 
LSanpir, T3nen Two or %re T i m e s  Per Day, November 2 7 .  28 and 2 9 ,  1 9 7 3  (11D). 

TYPE OF DATA 1 

t D  
K A0 

L 

O D  
W I  

A s x  

T R E  
A G  

E 

74 

Rim 

7o 

71 " 

73 29 

74 I' 

75 

71 37 

72' I' 

71 1Sb 

;:- 2 1  I 

&IN 6muP lml 

11124 Laster Riwr  

28C 
5 D  SCD :? 

ZA 2A u 

1112401 1 112 nil.. UP from 
US-61 

1 1 1 2 4 0 2  At Duluth (Lester Park) 5CD 5CD 5CD 5CD 5CD 5CD 5CD 5CD 

5ACD 5ACD SACD S A 0  SACD 5ACD 5ACD 5ACD 5ACD SACD 
8B 88 an 88 8B 8B 8 B  8B 8B 8B 

S A  SA S A  SA 5 A  SA SA 5 A  SA 5 A  
aB 8B 8B 88 8B 88 8B 88 8B 8B 

1112403 At Mouth 5CD SCD 

5AB 5AB 
2 c  2 c  

HYDROLOGIC AREA 1.1.2 St. Louis River - 

11201 S t .  L o u i s  River f l o w :  64.3 m3/s (2,270 cfs) 

U20101c Scanlon Dam 1 1 D  1 1 D  11D 2D I 
I 

11?0102 Scanlon Bridge (US-61) * 1 I 
I 2D 2D 

2B 2 B  2B 
5CD 5CD 5CD 

2D 2D 2D 
SA-C SA-C SA-C 59 

60 I' f 'I 5CD 2D 5CD 

50 

I 
8D  8D 

5A-C SA-C 
2c 2 c  

61 " 
" 

I 5AB 5AB 
6 2 1  1, 1 

I 

I i 

6 2  2 1  I " * 1  5D 

1 o 3  I i * 1  5 

, 68 ' '* 1 " * 1 

t 

I 5A-C 
2D 
5BC 
2AD 

* ' 1 2BC Z BC 

I 
I 756 1 " 1 " * 1  

I 5D 5D 

2D 

28 
SCD I 

2D  
SA-C 

I 

I 
1 

5CD 1 
8 D  

SA-C 1 
2 c  
5AB I 

I 5D 

5 I 

5 A - C  I 

I 

I 

I 1 

8 

2D 
5BC 5BC 
2AD 2AD 
2BC 2BC 
SD 5D 



STATION 
NUMBER 

SCD 

SACD 
8 B  

5A 
88 

1 1 1 2 4 0 1  

I 

5CD 5CD SCD SCD SCD SCD SCD SCD SCD 

SACD SACD 5ACD SACD 5ACD 5ACD SACD SACD SACD 
88 8 B  8 B  88 8 B  88 88 8 B  8 B  
5A 5A SA SA SA SA 5A SA SA 

88 88 8 B  8 B  8 B  8 B  8 B  8 B  8 B  

1112402 

SAB 5AB SAB 5AB 
2 c  zc 2c t 2 c  

I 

I 5AB SM SAB 5AE SAB SAB 
2 c  2 c  2 c  2 c  2 c  2 c  I 

1 
i 
I 

I 
I 

I 

1 
I 

1112403 

28 
SCD 
2D 

SA-C 

l l Z 0 l O l  

! 2 B  2 8  2 B  2 8  
5CD SCD 5CD SCD 
2D 2D 2 0  2D 

SA-C SA-C SA-C 5A-C , 
I I I I 

1120102 

SCD 

8D 
SA-C 

2 c  
5AB 

5CD 5CD 5CD SCD I 
8 D  8 D  8 D  8D I 

5A-C SA-C 5A-C SA-C 
2 c  2 c  2 c  2 c  
SAB SAB SAB SAB 

i 
1 
I 

SA-C 
2D 
5Bc 
2AD 

2BC 
SD 

I 

5 2ABD SF I ?AB 2AB 
SCD SCD 

2D 2D 2D 2D 2D I 
1 SBc 5Bc 

2AD 2AD 
i 

2 B c  2BC 

, 
SA-C SA-C 5A-C 5A-C 5A-C 

S B C  5 BC 
2AD 2AD i 2D 

--______--- 
2D 2BC ZBC 2BC 

5D SD SD 2D 2D SD SD I i 

75 



R I M R  

A 
R 
61 $ 

70 Z l  

71 " 

72 " 

72 18 

73 " 

73 18' 

14 laa 

iz- 33 

5 3  29 

54 'I 

5 5  * I  

56 " 

aAdditional scacions available  as part of same scudy. 

&SIN k u ~ P  1,1 
W E  OF DATA 

B 
ti 
A 
R 

O D  
W I  U 

R 
STATION STATION E 
NUMBER DESCRIPTION 

t a  
S A G  

E 
---------- -~ - -~ 

6 6 6 

* 1 5AB 6 6 6 

* l  5 5 6 6 

1120102 (Continued) * 1 U-c 
5D 

2D 2D ZD ZD 

2A 2A U U  

1120103 Fond du Lac B r i d g e  4B-D 4B-D 4B-D 

* S B  58 58 5 B  58  5B 58 58 
2ACD ZACD 2ACD 2ACD U C D  U C D  2ACD U C D  

?AB 2AB 2AB U B  2AB ZAB 2AB U B  

2A 2A SAC 5AC 2A 
2 B  2B 

2c 2 c  5CD SCD 2c 

I) 5CD 5CD 5CD 5CD 5CD 5CD 5CD 5CD 

* 5A 5AC i 
ZBC 28 I ---- ---___- - 

76 

5 7  I '  

sa 

59 ' I  

60 'I 

61 

6 2  I' 

6 3  " i " 

64- I ,  

65  

I ,  1 1 h4 1 20 
1 

2AB 2AB 

* sc 5c ?D 

* SA-C SA-C 5AC 5A-C SA-C 

* SA SAD SAD 

* SO 5D SD 5D 5 D  

ZABD 2ABD 

2D 2D 2D 2D 2D -. 
2BD 2BC 2BC 2BC 2BC 

2AB 2AB 

* 2BD 2BD 2BD ZBD 2BD 

* 2CD 2CD 2CD ZCD 2CD 

* 2AC 2AC 2AC ZAC 2 A c  

2AB ?AB Z A B  

I 

* 5c 5c 
2BD ZBD 

5c 5c 5c 
2BD 2BD 2BD 

2A 2A U 2A t 

66- 
I 7 s  3 3  

\ 
6 ;  I 2 9  , 
hb ' 3 ,  I I, ' 

; 6 9  ' " * 
I 

i 

t 
* j 70 

* 71 

4 5 D  4B-D 4E-D 4B-D 4B-D 4B-D 4B-D 4B-D 

SD 5 D  5c 5c 5c 5c 5c 5c sc 
2BD 2BD 2BD 2BD 2BD 2BD 2BD 2BC ZBC 

5B-D 5B-D 5B-D 5 5 D  
2A 2A 2A 2A 

5 S 5 5 5 5 5 5 

5ACD SACD SACD SACD SACD 5ACD SACD SACD SAC9 
28  ZB 2 8  2 B  2B 2 8  2 B  2 B  2B 

5A-C SA-C SA-C SA-C 5A-C SA-C 5A-C 5A-C SA-C 
2 D  ?D 2D 2D 2D 2D 2D 2D 20 



77 



I :  
A 
R 
6)  

- 
71 

S 
T 

* 
72' - 
72 

W E  OF DATA 1 
H 
A 

O D  
W I  

g R  T B R 

E 
S 
S 

I 
D 
I 

H A  E 
A T  
R E  

A O  
E 

5CD 5CD 

5AB 5AR 
2c 2c 

58-D 5B-D 5 5B-D 5 2 D  ZD 5 5 
1 

STATION 
NUMBER 

Y 3 
2 9  

STATION 
DESCRIPTION 

~ ~~ 

75 " 

45- 33 6 5  

66- 
75 

7 2  27 

1120104 O l i v e r  Bridge 

8- 
74 27 

* 4B-D 4B-D 4B-D 48-D 

ZAB 2AB 2AB 2AB 2AB 2AB 2AB ZAB 

4B-D 4B-D 4B-D 4B-D 

5cD 5CD 5CD 5CD 5CD SCD 5CD 5CD 

11?0105 I Off B i l l ings  Park, I 'O I I Suverior. Wisc. 

73 

7 3  

I 
'I 

lsbc I' 

5 

1 1 D  

5 5 5 5 5 5 5 D  
2c 

I I 

28 I 

11D 1 2D i 
5 5 5 5 5 5D 1 

I 

I 1 1 D  

5CD 

2A 

SCD 5CD 5CD 5CD 5cD 5CD 5CD I 5CD 

5 5 5 5 5 5 5 

2A 2A 2A 2A 2A 2A 2A 2A 1 

I I I I I I d  

75 

75 

I 

27 

8B 8 B  I 8 B  8B I 2c I ZC I 2c I 2 c  

71 

:;- 
66- 
75 

72 

1 7 3  

" 

33 1120106 A t  Arrowhead Bridge 

l a  

" 1 " 

1 
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- - 
C 
H 
L 
0 
R 
I 
D 
E 

5cD 

5AB 
2c 

5B-D 

- 
- 
- 

I 

1 
TYPE O f  DATA 

A 
M 
M 
0 
N 
I 
A 

STATION PH 
NUMBER 

1120103 5CD 

U 5AB 
2c 

5 

$j+ 
5B-D SB-D 

5 

L l D  

5 

- 
- 

5D 
zc 
1 l D  

5 

- 
- 

9 1  I 5 

I 5AB 5AB 5AB I I 
1 1 1 1 1 1 1  

I " I 4 B - D I  I I I 1 4 4  I I 4B-D 
I 1 L 

I ZACD 2ACD UCD ZACD m 
5cD 

2AB 
5cD 

5 1  6 6 6 6 5 

I 6 6 5 5 6 6 

2A u ZA 2A 2A ZA u 
88 8B 88 8B 88 8B 88 
2c 2c 2c 2c 2c 2c zc 

5 UBD ZABD 2ABD 
5c 5c 5c 5 

r 

88 8B 88 8B 88 8B 88 
2c 2c 2c 2c 2c 2c zc 

5 UBD ZABD 2ABD 
5c 5c 5c 5 

r 
1120105 

8 

1120106 I 4B-D 

8 4B-D 4B-D 4B-D 

5D 5D SD 5 D  SD 
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A 
R 
6) Y 

72 18 

73 *' 

80 

TYPE OF DATA 

+I t D  
A K 6 0  
D 

C E  E 
C 

N S 

O D  
W I  
D S  

p 0  R S  R A 

" N I 
STATION STATION I 
NUMBER DESCRIPTION D 

T R  I 
E Y A G  ' D  D E  S 

1120299 Exact Location Unknown 

1 

73 

7o 

71 

13 

73- 
74 

74 

74 

75 

71 

70 

71 

72 

73 

73 

72 

73 

64 

72 

'Exacr. 

21 * 5c sc sc 
5CD 2BC ZBC 

1130102 A t  Hi%vaY C Near South 
Superior T48N,R14W, Sac14 2B 5 D  5D 

I' 2 A  2A u 

2 1  1 5 D  SD 8D 

* 1  

1 8 C  2D 8 C  2D 3B-D 2B 
s o  b 5C 1 l B  SACD 5ACD 5ACD SACD SACD 5ACD SACD 2A 5ACD 

2AD 8 B  1 1 B  1 1 B  1 1 B  l l B  1 1 B  118 SCD 11B 

b 2 A  1 1 B  2A 1 1 B  5ACD 5ACD 5AQ 5ACD 5ACD SACD 2A 5ACD 
2c 5CD 11B 1 1 B  l l B  118 1 1 B  1 1 B  5CD l l B  

I, 

2c 2c S A  9B S A  9B 9A I '  

27 

'I 

21 1130103 Near Lake Super ior  * 2AB 2AB 2AB 2AB 2AB 

2c 2c 
sCD 5 D  5 D  18 ' 113'3104 A t  US-2 Bridge 

'I 2A 2 A  2A 

I' 

" 

9D 9D " 1130199 Exact Location Unknovn 9D 9D 

. 11302 Amnicon River 

2B 8C 2B 8C 2B 8C 21) 8 C  
25 1130201 1 A t  Highway 2 5D SD 5 D  5 D  

" 8 C  8C 8C 8C 5c 8 C  8C 

20 1130202 A t  Highway 13 * 2A 2 A  2A 2A 

2B 8C 2B 8C 28 8C Z B  8 C  
I 5 D  5 D  SD 5 D  25 

phosphorous form unknovn. 
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S 
T 

1-1 11303 Middle River 

TYPE OF DATA 

H 
A 
R 
D 

N S 
S 

T O D  T 
W I  " D  R 

H A  I 
D 
I 

A T  
R E  
E Y 

28 8 C  ZB 8C 2B 8 C  2B 8C 8C 28 8C 28 8 C  
5D 5 D  5D 5 D  5 D  5D 5D 

E R  T B 

D 
A G  

9 9 

A 1: R 
B) Y 

STATION STATION 
NUMBER D ESCR IPTION 

82 

L 

an 8c Z B  8c 2B 8C 2B 8C 
72 25 1130301 A t  Highway 2 5D 5 D  5D 5 D  

64 20 1130302 A t  Highway 13 * u u 2A u 

5D 5 D  2 B  5D 8c 2B 5D 8c 1 ZB 8C 28 8 C  7 2  25 1 I' 

13 I' 2tF 2B 5C 

5 7- 

2B 8 C  28 8 C  8C 28 8 C  8 C  
5D 2D 5D 50 5D 

9 9 70 2o 1130M3a X 91-49-10 
t 

2 BC 2BC 2Bc 2Bc ?Bc 1 
t 

2c 2B 8 C  
5 D  73 2 5  1130304 A t  the  Mouth 

. 11304 Poplar River i i  
2B SC 2B 8 C .  2B 8C 2 1  8C 

7 2  25 1130401 North of Highway 2 5D 5D 5D 5D 

73 9?2C 2BC 5c  5 c  2 D  
1 2 B  ZB 5 c  5c  5c 

2BD ZBD 

64 20 1130402 A t  Highway 1 3  * 2A 2A 2A 2A 

ZB 8c Z B  ac 2 B  8C 28 8C 
72 25 5 D  5D 5D 5D 

73 ,* 5CD 8 C  2D 5cD 5 c  5cD ;? 5cD 2B 2B ZB 2 BD 

, 69 2 5  1130403 River Mile 2.5 1oc 1oc 1oc 

69 2 5  1130404 River ,%le 1.0 LOC 1oc 1oc 

6 9  25 I 1130405 A t  the  Much 1oc 1oc 1oc 

ac 2B 8C 8C 8C 8C ac 
5 D  5cD 2D 2D 2D 2D 2D I 

7 3  I *  

1 

11305 Barden Creek (No Data Pound) 



TVPE OF DATA 
P R  

HEAWMETALS E E 0 M 
S F R  A 

I T R G  N 
R T I A A  0 

0 D S  C C N  A 
N o  T SOLVED I T I N 

A D O C  E 
L E R S  S 

E 

C 
A H 

L 
S N  

NUMBOR C A  
STATION pH 

S Y  
21) 8C 28 8C 2B 8C 2D 8C 

1130202 5D 5D 5D 5D 

1130203 9 9 9 9 

21) 8C 
1130301 2:: SD 8 SD 

28 8C 

1130302 2A 2A 2A u u 
2B 8C 2B 8C 2B 8C 

5D 5D 5D 
2B 8C 2B 8C 2B 8C 2B 8C 

5D 5D 5D 5D 
I 

1130303 9 9 9 9 

1130304 2BC 2BC 2BC 2BC 
I 

2B 8C 2B 8C 
5D SD 

2B 2B 5c 5c 

1130401 2tF 
1 5c 5cD 2BD 2BD 

1130402 ZA 2A 2.4 u 2A 

28 8C 2B 8C 2B 8C 
5D 5D 5D 
5cD 5cD 5CD 5CD 
2B 2B 2B 2B 

1130403 1OC 1oc 1oc 1oc 10Cb 

1130404 1OC 10c 1oc 1oc 10Cb 

1oc 10Cb j 1130405 10C 1oc 1oc 
8C 8C 8C 8C 

83 

2D 2D 2D 

I 



RIMR &IN GRarp 1,l 

y 2  
A 
E 
R 
6) $ 

, 

TYPE OF DATA 

H 
O D  
W I  
D S  
c c ;  ; 
S A :  p" E 

STATION STATION H 
NUMBER DESCRIPTION 

S T R  
A G  

E D E  S 

11306 Penrson Creek (No Dhta Found) 

I I 

h' 

11307 &%&ala Cruk (No Data Pound) 

Bois Brule River Slow 4 . 9  m-/s  (173 c f s )  

4 2 -  A t  Brule-- * 1  
74 2 1  

64 'I * 1  

1130801 46-32-16 X 91-53-43 

I 65 " * l  
1 

66 '' *I 1 5c 2D 

I I !  I I I I I -" I I I I I I 

I I 
I 

I- I I 

5 0  

5 j 
I 
I 2D 5BC 

2D 

I I * I  1 I 5 I 1 9 1  I I I I I 

I 

I , I 

1 70 1 ?1 j L13i802 j year Laire Superlor 
j a t  %ives a l e  5 . 0  

i 71 'I 

P I  1 I ,  

I 

I 5Bc 
1 23 *I i: 2D I I 2D 

2c  28 5c 
I 

5c I * 5c3 
2a 
SBC SBC 5 BC 
2D 2D 2D - 

84 
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Rrm 

A 5 R 
6' Y 

73 2 1  

74 " 

73 25 

63 2o 

64 " 

65 " 

73 27 

7 4  " 

7s (' 

68 25 

69 I' 

5 7- 2o 74 

68  " 

. 

63 20  

64 I' 

&SIN Guow 1,1 
P / P E  OF DATA 

H O D  
W I  

I 
S ! :  D 
A G  

E 

8 E R  T B 

E s 

E STATION STATION 
NUMBER DESCRIPTION 

1 R E  I 
D E  S 

1130802 (Continuad) * 9  9 2D 9 2B 

I I 5 9  5AcD 

sc 5c 5c 5c 5c 5c 8 C  
2BD 2BD 2 BD 2 BD 2D 2BD 2D 1130803 ~ v ~ ~ ~ e $ f ~  

1130804 C o u n t y  Road near hino 5 A  5 A  5A SA 
T48N. R l O W  2 B  2 B  2 B  2B 

2A 2A 2 A  2A I1 

2 c  2 c  2 c  2c 

5D gi 5CD 5CD 5CD SCD 5D 5CD 
1130805 w a r  Port Wing 

46-40-48 X 91-35-41 

,, a 5AC 2D 5AC 8 D  5ACD 12AC 8D 5AC ED 5AC 8D SAC 8 D  5AC 8D 5AC 8 D  SAC 8D 

,, a 2AC 2 A  5 0  2 A  5CD 2A 5CD 2A 5CD 5cD 2 A  5CD 2A SCD 5B-D 2A SCD 
1 1 B  1 1 B  1 1 B  1 1 B  1 1 B  1 1 B  U B  118 1 1 B  1 1 B  

11B llB 1 1 B  I l B  118 llB 1 1 B  1 1 B  1 1 B  

1130806 River Mile 3.0 1oc 1oc 1oc 

I 1oc 1oc 1oc 1 

9 9 1130R07~ Approx. River Xilo 1.0 

1130808 A t  the Much 1oc 1oc 1oc 
46-44-05 X 91-36-25 

11309 Fish Creek (I) 

1130901 A t  Old Highway 13 2A 2A 2A 2A 

2D 2D 2D 2D 

6 3  

64 

~ 11310 Reefer Creek 

20 1131001 A t  O l d  Highway 13 2A 2A 2A 2A 

I' 2D 2D 2D 2D 

a h d d i t f o n a l  samples in spring. (11B) 



1130901 

I 

1131001 

87 

2A 2A u 2A 2A 

?D 2D 2D 2D 

2A 2A 2A 2A 2A 

2D 2D 2D 2D 



A STATION STATION 
R NUMBER DESCRIPTION 

tEl $ 

73 

63 

72 

6 4  

72 

7 3  

11311 Imn Riwr 

I I 

A t  Cauucy b a d  South 2B 8C 2B AC 2 R  AC 2B 8C 8C 2B 8C 2B 8C 
25 1131101 of Highway 13 5D 5D 5D 5D 5D 5D 5D 

20 1131102 A t  Highway 13 u 2A 2A 2A 

25 27 8C 2iF 2B 8C 2B 8C 
5D 5D ---- 

11312 Flag River 

I 2A 2A 2A 2A 
County Road Bridge 

20 1131201 T50N. RBW, Sec. 27 

25 1131202 A t  Highway 13 28 8C 28 8 C l  
5D 5D 5D 5D 1 

5D 5D 5D 5D 5D 

2B 8C 28 8C 

28 8C 2B 8C 28 8C 28 8C 8C *' 

11313 Cranberry River 

D i r t  Road 111 Mile 5c 5c 5c 5c 5c 5c 5c 

TYPE OF DATA 1 

H 
A 
R 

S A G  
E Y 

73 1 25 

64 20 

72 25 

I 
I 

' 

h4 2o I 

1131301 South oE Highway 13  2D 2D 2D 2D 2D 2D 2D 

1131302 A t  Highway 13 2A 2A 2A 2A 

2B 2B 2B 2B 
8C 5D 8C 5D 8C 5D 8C 5D 

I 
i 

1 1 3 1 ~  S i s k i v i c  River 

2A 2A 2A 2A 
1131401 Countv Road R r i 4 ~ .  neat 

88 

I Hwy 13,T51N.R6W.Sec.35 
73 25 I " 8C 2 BD 2 BD 

2D 8C 8C 
28 2B 

8C 5D 8C 5D 
72 " Ll31&02 A t  Highway 13 

2BD 5c 2BD 2BD 
8C 2D 8C 8C 

2B ?B 
8C S D  8C 5D 
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hMR 

A 
R e1 $ 

' 

64 20 

72 2 5  

73 " 

___ 

72 2 s  

7 3  I' 

I 

72 25 

73 I' 

I I 

&IN kUP 1,1 
W E  O f  DATA 

R 
STATION STATION D 
NUMBER DESCRIPTION 

S 
S A G  

E Y _--- 

11315 Sand River 

1131501 A t  Highway 13 2AD un 2AD 2AD 

2B 2 B  2B 28 

sc 
2 D  

8C 5 D  8C 5D 8C 5 D  8C SD 

5c 5c 5c 5c 5c 5c 
2D 2D 2D 2 D  2 D  2D 

~ 

11316 Rosberry River 

1131601 CnlmtV b a d  j u t  o f f  28 211 7B 28 
8C SD 8C 5D of Highway 1 3  8C SD 8C 5 D  

I 
1 5 c  sc 5c 5c 

2D 5 c  2 D  2D 2D 

------- 
1 1 3 1 7  P i k e s  C r e e k  

8 C  8C 8C 8C 
1131701 A t  Highway 13 SD SD SD 5 D  

2B 2BD sc 
5CD 5 C  2 B  

5c 2BD 5C 2B 
5c 9 D  5c 

Onion River 

11318 I l l l l l l i  

90 

72 

1 3  

I I I 

8 C  8 C  8 C  8C 
25 1131801 At Highway 13 5 D  5D SD SD 

'' 5CD :: 5c 5c 5C '2; 5CD 

I I I 
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92 



93 



94 



95 



A E 
R E 
6) Y 

63 20 

64- 

~ ~ 

68 27 

69- !* 
72 

72 25 

73 '* 

73 27 

74 I' 

75 'I I 

. 

I 

aAddicional samples i n  spring .  (11B) 

TYPE OF DATA I 

H 
A 

R S  R $?? T I  D N 
E 
S 

' T  S P  O D  
W I  ' 

I 

D t S  2 s  A 
S R  T 0 R S  

E 
S!? 

HATION STATION 
NUMBER DESCRlPTlON 

N 1 R E  I 
E Y D E  S A G  

1140102 (Continued) 2 B  2 B  2 B  2B - 
5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 5 

----------,- - ~ ~~~ ,--I__L_____ 
, 

8 C  8c 8 C  8C 
5D 5 D  5 D  SD 

5c 
9 D  

8C 5c 
2D 2D 

2c 2A 2A 2A ZA 2A 2A ?AB 2 A  
5 D  5B-D 5D 5B-D 5 8 - D  5B-D 5B-D 5B-D 5 D  5B-D 

a 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD SACD 5ACD 5ACD 
1 l B  1 1 B  1 1 B  l l B  1 1 B  118 1 1 B  1 1 B  1 1 B  

5c 

I, a 5 A  2C 5ACD 5ACD 5ACD 5ACD SACD SACD 5ACD 5CD 5AC 2 8  
1 1 B  1 1 B  11B 118 1 1 B  11B 118 llB 1 1 B  

I 
I ! 

I 11402 D a n o m i e  C r e e k  (No D a t a  Found) 

I 
HYDROLOCIC AREA 1.1.5 H o n t r e a l  Complex 

96 

. 11501 G r a m y a r d  C r e e k  (No D a t a  Found) 

' 11502 Oronto C r e e k  (No D a t a  Found) 

I 

I 
I 

~- ~~~ ~ -~--P--__-I 
! 

1 
(325 cfs) 3 

' I  
11533 H o n t r e a l  River flow 9 . 2  m Is 

I 1 

61 1 24 I 1150301 Belov H u r l e y  6 6 6 

1 
I 
I 

~ _ _ _ _  

6 6 6 6 
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RIVER k I N  kl!? 

L 

;:- 
68 

I I I 

62 24 1150301 (Coacinrud) 

21 1150305 2.0 

I I I 

' 1  

' r 1  5D 5D 

h 1  5 5 

68- 
71 Ironvood o6 11sou)4 

1 I I 

4.2 Mles  Northwest of 

5A-C 
2D - 

72 

73 

25 I 1150306 Lye l.o 

fl 
69 

6 C  
SD 
2B 
8C 

sc 2BD 2B 5C 
5c BD 

28 28 2B 2B 2B 2B 

5c 5c 2BD 2B 
2D 8 C  5c 

-I 

8C 8 C  
SD SD 

5c 5c 
5c 2B 2B 8D 5c 28 

5c 

2c zc 2c zc 2c 2c 2c 2c 2c 

20 2D 20 ZD 2D 2D 2D ZD 2D 20 

2A 2A 

2c 2c 2c 2c 2c 

sc 5c sc 5c 5c 

I 1 

2BC 2BC 2BC 2BC 2BC 2BC 2BC 2BC 2BC 28 

2A 2A 

ZC 2c 2c 2c 

sc sc 5c 5CD 

5c 5c sc sc 5c 5c sc sc 5c I 2AB I 2ABD I ZABD I ZBD I ZABD I I 2ABD 2ABD ZABD 2ABD 

5 5 5 S 5 S 5 

2A 5 5 5 5 5 5 :  
1 I 1 I 1 I I 

5 5 

I,+/ 5 5 5 5 5 5 5 

5 5 5 5 5 5 S 5 

%ischarge data available:  1969-2D. 1970-2D. 1371-2BC. 
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, 5 6 6 6 6 5 

I 8c 8c 8C 
5D SD 5D 
28 2B 2 1  
5c 5c 8C 

1150302 2B 2B 2B 2B 28 28 

US0303 2c 2c 2c zc 2c 2c 2c 2c 2c 

2D 2D 2D 2D 2D 2D 2D 

2Bc 2Bc 2Bc I 2Bc 2Bc 2Bc 2Bc 2Bc 2c 2c 

2c 2c sc sc sc sc 5c sc 5c 5c 
2ABD 2ABD 2ABD UBn 2ABD 2ABD UBD 2ABD 

5 2A-C 5 5 5 5 5 5 2A 

::D 5 5 5 1 5  5 2c zc 
,I 5 5 5 5 5 5 S 5 

llSOM4 a 8 8 a 8 a 7 7 

2D 2D 2D 2D 2D 20 2D 

SA-C 
2D 5 %l 5 5 5 

5 5 5 5 5 5 5 

1150305 

8C ac 
5D 5D 

2B 2B 2B 2B 
5c 0C 5c 5c 

1150306 !! 

' 1150307 2A ZA 2A 2A 2A 

2c 2c 2c 2c 2c 2c 2c 2c 2c 2c 2c 

5c 5c 5c 5c 5c 5c 5c 2c 

5 2c 5 5 5 5 5 5 2c 2c 2c 1 
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RIMR  IN Gwxp 1.1 

If-Tl--T----- 

5B-D 
2A 

5BD 
2AC 

A STATKlN 5 STATION 
NUMBER DESCRIPTION 

5B-D 5B-D 5B-D 5B-D 5B-D 5B-D 58-D 
2A 2A 2A 2A 2A 2A 2A 
5BD 5BD 5BD 5BD 5BD 5BD 5BD 
2AC 2AC 2AC 2AC 2AC 2AC 2AC 

6 1  I 27 I 1150308 I wghvay 12*-- Superior Falls Dam 
1 I 

6 3  

64- 

I' 5ABD 
2c 

I l l  I 

~~~ 

SABD SABD 5ABD 5ABD 5ABD SABD SABD 
2c 2c 2c 2c 2c 2C 2c 

t 
aAddltional samples in spring. ( 1 1 B )  

5 

5 

5 5 5 5 5 5 5 1  

5 5 5 5 5 5 5 1  69- 
72  

,. 

100 



STATION 
N W E R  

1U0307 

I. 

I 

-c 

1150308 

TYPE a T A  
P R  

HEAVY METALS E E 0 M 

N I T R O  
0 T I A A  

0 D I S  C C N  M O L  0 A R  
N o  T SOLVED I T I 

o :$P T U P  R 
N 

A D O C  E 
E R S  
S Y  

L S 
N I A B  

L L  
E 

A - S f R  C 
S H 

L 

I 
D 

E E 

5 5cD 5 5 5 5 5 5 

5 5 

K N  Y R  

pH 
C A  A I  A L N  

5 5 5 5 5 S ZC 5c 5 c  

2c ZC 

5B-D SCD 5CD ZC ZCD 2CD 2C 

urn urn UBP UBI) 24BD UBI) UaD UBD 
sc sc sc 5c  sc 5 c  sc sc 

ZA U 2A u U u u  u 

8B 8B 8B 8B 8B 8B 8B 81) 
5A 5AB SA 5ACD 5ACD 5A SACD 5AB 5AB 5AB 
2BC 2c  Z B C  8B 80 2BC 8B 2c 

5B-D SB-D 5B-D 5B-D SB-D 58-D 5B-D 

5ACD SACD SACD 5ACD 5ACD 5ACD SACD 5ACD 5ACD 8B 5ACD 8B ZB-D 28-D 

ZB 2B 2c  zc 
5B-D 

ZA 
5Bc 
2AC 

2 c  
SABD 

5p 6 6 6 6 6 

SBD 6 6 6 ZBC znc 

5ABD 6 6 6 2BC Z n c  
uc 

zc 
I I 

I 

101 

I 

I 

I, 

I 

6 6 6 6 6 5 

6 6 6 6 5 

5 

5 

2A 5D 7A;C U - C  U - C  ZA-C 2BC 2A-C 2c 2c 
SB-D 5D 5D 5D 5D SA 5D 5D 

SAD zc SAD 2c  SAD zc 5AD 2 c  SAD 2c 5AD 2c  5AD 2 c  5AD 2C 5ABD 2c  5ABD zc ZA-C u-c u-c 
11B 1 1 B  118 1 1 B  11B 118 1 1 B  1 1 B  

l l B  1lB 11B l l B  l l B  1 1 B  11B 1 1 B  1 1 B  1 1 B  
5ACD SA 5ACD SA ZCD SA ZCD 5ACD SACD SACD 5A 2C SA ZC 2B 21) ZB 



Evaluation and Summary of Data f o r  River Basin Group 1.1 

with 
and 

This r 
. 15,970 
340 l a 2  

iver bas in  group inc ludes  f i v e  hydrologic areas i n  t h r e e  states, 
km2 (6,142 mi2) i n  Minnesota, 3,685 km2 (2,956 mi2) i n  Wisconsin, 
(131 m i 2 )  i n  Michigan. Of t h e  54 t r i b u t a r i e s  included on t h e  DAM 

f o r  t h i s  r iver bas in  group, only 12  have no d a t a  with which t o  estimate 
loadings.  
one o r  more yea r s ,  and many were monitored a t  increased frequencies  during t h e  
s p r i n g  period. Only seven of t h e  t r i b u t a r i e s ,  however, had gauging s t a t i o n s  near 
t h e i r  mouths, Def i c i enc ie s  i n  t h e  d a t a  f o r  purposes of c a l c u l a t i n g  loadings in- 
c lude a l a c k  of continuous flow records and a l a c k  of d e t a i l e d  water q u a l i t y  and 
flow d a t a  f o r  runoff events.  
concurrent measurements of both t o t a l  and dissolved r e a c t i v e  phosphorus w e r e  
lacking.  

Twenty-one of t h e  t r i b u t a r i e s  had a t  least monthly d a t a  a v a i l a b l e  f o r  

On a number of t r i b u t a r i e s  i n  Hydrologic Area 1.1.1, 

Hydrologic Area 1.1.1 - Superior Slope Complex. The Superior Slope Complex 
inc ludes  t h e  U.S. area d r a i n i n g  i n t o  northern Lake Superior.  Twenty-four 
t r i b u t a r i e s  w e r e  i d e n t i f i e d  f o r  i nc lus ion  on t h e  DAM. Although these  streams 
d r a i n  undeveloped f o r e s t  land and are r a t h e r  remote, a r e l a t i v e l y  l a r g e  amount 
of r i v e r  mouth :Loading d a t a  were found f o r  a l l  but  s i x  of t h e  waterways. Several  
of t h e  r i v e r s  have been gauged a t  r iver mouth l o c a t i o n s  and have long-term 
discharge records.  

F i f t e e n  of t h e  t r i b u t a r i e s  i n  t h i s  complex were monitored during 1973, 
1974, and 1975 a s  p a r t  of t h e  ULRG Study including t h e  Pigeon, Brule, Cascade, 
Poplar ,  Temperance, Cross, Manitou, Baptism, Beaver, S p l i t  Rock, Gooseberry, 
Knife, Sucker, French, and Lester Rivers.  S t a r t i n g  i n  t h e  summer of 1973, 
e s s e n t i a l l y  monthly monitoring took p lace  a t  s t a t i o n s  loca t ed  a t  o r  near  t h e  
r i v e r  mouths. 
i n  o rde r  t o  provide more complete d a t a  during per iods of high flow. The parameters 
measured include suspended s o l i d s ,  s i l i c a ,  n i t r a t e ,  ammonia, t o t a l  k j e l d a h l  
n i t rogen ,  t o t a l  phosphorus and some heavy metals. 
no dissolved r e a c i t v e  o r  t o t a l  s o l u b l e  phosphorus, p e s t i c i d e s ,  o r  r e f r a c t o r y  
organics  were measured. 
of sampling. 

During t h e  s p r i n g  of 1974 and 1975, sampling w a s  conducted biweekly 

For these  streams gene ra l ly  

Instantaneous flow measurements were made a t  t h e  t i m e  

The northernmost t r i b u t a r y  i d e n t i f i e d  f o r  i n c l u s i o n  on t h e  DAM from t h i s  
hydrologic area was t h e  Pigeon River. A continuous flow record i n  a v a i l a b l e  a t  
s t a t i o n  1110101 f o r  over 50 years .  This s t a t i o n  w a s  a l s o  used i n  the  ULRG study. 
The combination of flow and water q u a l i t y  d a t a  should make t h i s  s t a t i o n  valuable  
f o r  loading c a l c u l a t i o n  purposes. A considerable  amount of n u t r i e n t  d a t a ,  i n -  
c luding t o t a l  and dissolved reactive phosphorus, were a l s o  found f o r  s t a t i o n  
1110102. No s p e c i f i c  flow measurements were made a t  t h i s  s t a t i o n ,  although i t  
is  l i G l y  t h a t  t h e r e  would be l i t t l e  change i n  discharge from t h a t  measured 
a t  t h e  gauge about 5 km (3 mi) upstream. 

The Brule River w a s  sampled a t  s t a t i o n  1 1 1 0 3 g t o  provide d a t a  f o r  t h e  
ULRG s tudy.  Some n u t r i e n t  d a t a  are also a v a i l a b l e  f o r  an annual cyc le  during 
1971 and 1972 a t  s t a t i o n  11103% loca ted  c l o s e  t o  t h e  r i v e r  mouth. 
were obtained monthly, except during A p r i l  of 1972 when weekly d a t a  were 
gathered as p a r t  of a study by t h e  Reserve. Mining Company. Thus, i n  t h e  s p r i n g  
1972, 1974, and 1975, sampling frequency w a s  increased over t h e  normal monthly 
frequency t o  be . t te r  monitor s p r i n g  runoff events .  

These d a t a  

10 2 



Some l imi t ed  d a t a ,  ( inc luding  some n u t r i e n t  d a t a )  are a v a i l a b l e  f o r  
Kaydunce Creek and Kimble Creek f o r  1974 and 1975. 
t o  grab samples dur ing  t h e  f a l l  per iod.  
mouth d a t a  a v a i l a b l e  from t h e  mid-l960's, but  i t  is  of very l imi t ed  frequency. 
Over a one year  cyc le  i n  1971 and 1972, d a t a  were c o l l e c t e d  as p a r t  of t h e  
Reserve Mining study.  

However, da t a  a r e  l imi t ed  
The Devil  Track River has  some r i v e r  

Some d e t a i l e d  d a t a  e x i s t  f o r  t h e  Cascade River, a t  s t a t i o n  1 1 1 0 7 ~ w h i c h  
was sampled as p a r t  of t h e  ULRG s tudy  dur ing  1973, 1974 and 1975. 
yea r ' s  per iod beginning i n  sumner 1972, n u t r i e n t  and heavy metal samples were 
c o l l e c t e d  a t  s t a t i o n  1110702 f o r  t h e  Reserve Mining s tudy.  Thus, t h e r e  is a 
f a i r l y  good record  of d a t a i o r  this r i v e r  between 1971 and 1975, wi th  weekly 
to  biweekly sample c o l l e c t i o n  dur ing  t h e  l i k e l y  high flow period.  

Also, over a 

The Poplar  River w a s  gauged between 1912 and 1961 a t  t h e  r i v e r  mouth, 
Unfortunately,  t h e  r i v e r  a l though t h e r e  are some i n t e r r u p t i o n s  in t he  record.  

was not  gauged dur ing  1973 t o  1975 when a cons iderable  amount of d a t a  were taken 
i n  support  of t h e  ULRG s tudy.  
found f o r  t h i s  t r i b u t a r y .  

The ULRG d a t a  were the  only water q u a l i t y  d a t a  

The Temperance River was sampled s e v e r a l  miles upstream from t h e  mouth a t  
s t a t i o n  1110901 dur ing  1973, 1974, and 1975 i n  support  of ULRG. Instantaneous 
flow measurements were made dur ing  1973 and 1974 a t  t h e  same time t h a t  water 
samples were taken from t h e  r i v e r  but no flow d a t a  were repor ted  f o r  1975. 
s t a t i o n s  (1110902 and 1110903) were sampled c l o s e  t o  t h e  mouth. Data were 
c o l l e c t e d  a t  s t a t i o n  1 1 1 0 9 c a s  a p a r t  of t h e  Reserve Mining s tudy.  
fo r tuna te ly ,  no accompanying flow d a t a  were c o l l e c t e d .  
w i l l  l i m i t  e f f o r t s  t o  estimate loadings from t h i s  t r i b u t a r y .  

Two 

Un- 
This l ack  of flow da ta  

The Cross River w a s  sampled a t  s t a t i o n  1 1 1 1 0 g i n  support  of ULRG. I n  
add i t ion  t o  t h e  ULRG da ta ,  n u t r i e n t  and heavy metal d a t a  were c o l l e c t e d  a t  
s t a t i o n  11110001 f o r  t h e  Reserve Mining s tudy.  Unfortunately,  no d ischarge  
rate measuremezs were made dur ing  1975 a t  s t a t i o n  1111001 o r  during 1971 o r  
1972 a t  s t a t i o n  1 1 1 1 O g .  Thus, d e s p i t e  t h e  r e l a t i v e l y  g s d  chemical record,  
inc luding  a t t empt s  a t  measurements dur ing  l i k e l y  h igh  flow per iods ,  loading 
c a l c u l a t i o n s  would be l i m i t e d  by t h e  l a c k  of flow da ta .  The only d a t a  found 
f o r  t h e  Caribou River were from t h e  1971 and 1972 Reserve Mining s tudy.  

The Manitou River w a s  monitored i n  support  of t h e  ULRG study at s t a t i o n  
1111301, s e v e r a l  m i l e s  upstream from t h e  r i v e r  mouth. No continuous flow 
measurements are a v a i l a b l e  f o r  t h i s  r i v e r  near  i ts  mouth, a l though ins tan taneous  
d ischarge  measurements were made i n  connection wi th  sample co l lec t i 'on  dur ing  
the  ULRG e f f o r t .  During a year  per iod i n  1971 and 1972, s t a t i o n  1111302 at 
t h e  r i v e r  mouth, w a s  monitored by Reserve Mining. Once aga in ,  d e s p i t e T h e  
r e l a t i v e l y  ex tens ive  chemical record a v a i l a b l e  f o r  t h i s  s t a t i o n ,  t h e r e  are 
few d a t a  on d ischarge  ava i l ab le .  

Two s t a t i o n s  have been samples on t h e  Baptism River, inc luding  a r i v e r  
mouth s t a t i o n  which has been gauged s i n c e  1927. Water q u a l i t y  measurements 
have a l s o  been made on an i r r e g u l a r  b a s i s  s i n c e  1953 a t  t h i s  s t a t i o n .  
1968 and 1969 t h i s  s t a t i o n  w a s  sampled on a continuous b a s i s  from October 7 
to  November 7 and A p r i l  5 t o  May 22, r e spec t ive ly ,  f o r  suspended s o l i d s .  Since 

I n  
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i t  is i i k e l y  t h a t  one o r  more high flow events  occurred during t h i s  per iod t h e s e  
d a t a  may prove u s e f u l  i n  eva lua t ing  suspended s o l i d s  laodings during t h e  high 
flow period. Some o t h e r  parameters of i n t e r e s t  t o  loading s t u d i e s ,  such as 
c e r t a i n  n u t r i e n t s ,  were measured during t h e  s p r i n g  and summer of 1968, although 
t h e r e  w a s  no continuous sampling done f o r  t h e s e  parameters i n  t h e  f a l l  of 1968. 
S t a t i o n  1111401 was a l s o  monitored i n  support  of t h e  ULRG study. A t  a s t a t i o n  
s l i g h t l y  c l o s e r  t o  t h e  river mouth ( s t a t i o n  1111402) monitoring w a s  conducted 
f o r  s e v e r a l  key parameters,  i nc lud ing  n u t r i e n t s  f o r  a one year period i n  
1971 and 1972 by Reserve Mining. Heavy metal d a t a  were a l s o  c o l l e c t e d  a t  
both s t a t i o n s  including weekly t o  biweekly d a t a  during t h e  s p r i n g  of 1972,  
1974 and 1975. Very few p e s t i c i d e  d a t a  were found f o r  t h e  t r i b u t a r y .  Because 
of t h e  gauging s t a t i o n  a t  s t a t i o n  1111401 and t h e  l ikelyhood of some high 
flow water q u a l i t y  measurements, t h e  B a p t i s m  River probably has  one of t h e  
bes t  d a t a  sets f o r  loading c a l c u l a t i o n  purposes i n  t h i s  complex. 

The Beaver River has  been sampled a t  t h r e e  s t a t i o n s  near  i ts  confluence 
with Lake Superior .  The f a r t h e s t  upstream s t a t i o n  (1111501) w a s  monitored i n  
support  of the ULRG study. A t  s t a t i o n  1111502, l oca t ed  cGse t o  Lake Superior,  
discharge w a s  gauged on a continuous b a s i s  d z i n g  1966. 
were obtained during that same yea r ,  but  only i n  t h e  summer and f a l l .  
1111503, l oca t ed  a t  t h e  mouth, was sampled by Reserve Mining. Some l imi t ed  
heavymeta l  and p e s t i c i d e  d a t a  are a l s o  a v a i l a b l e .  

Some water q u a l t i y  d a t a  
S t a t i o n  

The S p l i t  Rock River was sampled a t  s t a t i o n  1111601 as p a r t  of t h e  ULRG 
study e f f o r t .  During 1974 and 1975, samples were c o l l e c t e d  i n  t h e  s p r i n g  on 
a biweekly b a s i s .  In  a d d i t i o n  t o  t h e  ULRG d a t a ,  t h e  r i v e r  was sampled a t  
s t a t i o n  1111603 during 1971 and 1972. The l a c k  of continuous flow d a t a  is a 
major l i m i t a t i o n  i n  the  d a t a  f o r  e s t ima t ing  loadings from t h i s  t r i b u t a r y .  

The Gooseberry River w a s  a l s o  sampled as p a r t  of t h e  ULRG study. 
than t h e  ULRG monitoring program discussed earlier, no d a t a  u s e f u l  f o r  loading 
c a l c u l a t i o n s  were found. 
ULRG s tudy,  n u t r i e n t s  and o the r  parameters were monitored over a y e a r ' s  period 
i n  1971 and 1972. However, t h e r e  apparent ly  are no flow d a t a  a v a i l a b l e  f o r  t h i s  
r i v e r ,  s o  t h a t  estimates of loading would have t o  be  based on assumed flows. 

Other 

Although t h e  Stewart River was not sampled during t h e  

The Knife River was sampled i n  support  of ULRG a t  s t a t i o n  1 1 1 2 1 a .  
During p a r t  of 1970 and 1971, t h e r e  w e r e  a l s o  a number of suspended s o l i d s  and 
p e s t i c i d e  measurements made a t  t h i s  s t a t i o n .  During 1971 and 1972, t h e  Reserve 
Mining Company c o l l e c t e d  d a t a  a t  s t a t i o n  1 1 1 2 1 g  c l o s e  t o  t h e  a c t u a l  r iver mouth. 
There are some heavy metal d a t a  a v a i l a b l e  f o r  1971 through 1975. 
estimztes f o r  t h e  Knife would be l imit .-d by l a c k  of continuous flow d a t a .  

Again, , loading 

The only d a t a  a v a i l a b l e  f o r  t h e  Sucker River are those  c o l l e c t e d  as p a r t  
of t he  ULRG s tudy .  With t h e  exception of some l i m i t e d  d a t a  obtained i n  1953, t h e  
only water q u a l i t y  d a t a  a v a i l a b l e  on the  French River nea r  t h e  r i v e r  mouth were 
c o l l e c t e d  i n  support  of t h e  ULRG s tudy.  

The Lester River,  t h e  l as t  stream i n  t h i s  complex, w a s  a l s o  sampled i n  
support  of ULRG ( s t a t i o n  1112402). Data are a l s o  a v a i l a b l e  f o r  o t h e r  s t a t i o n s  
on t h i s  r i v e r .  
monitored a t  a s t a t i o n  a few m i l e s  upstream from t h e  river mouth. 

During 1970 anF1971,  suspended s o l i d s  and p e s t i c i d e s  were 
The most 
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s i g n i f i c a n t  d a t a  f o r  loading  purposes were c o l l e c t e d  by Reserve Mining over 
an annual cyc le  i n  1971 and 1972. Again, t h e  l a c k  of flow d a t a  over runoff 
events  and over a long-term period is  a major flaw i n  t h e  d a t a  base.  

Hydrologic Area 1.1.2 - St.  Louis River. 
S t .  Louis River is marked by dams, widened r i v e r  s t r e t c h e s ,  l akes ,  and bays 
which w i l l  complicate es t imat ion  of loadings.  
a t i v e l y  long per iod of  record f o r  both flow and c e r t a i n  phys ica l  and chemical 
parameters i n  the lower s t r e t c h  of the r i v e r .  

The river m u t h  area of t h e  

Nevertheless ,  t h e r e  is a rel- 

A continuous water s t a g e  recorder  e x i s t s  approximately 45 r i v e r  ki lometers  
(27 mi les )  upstream from Lake  Superior  wi th  nea r ly  70 yea r s  of discharge 
records  ava i l ab le .  For c e r t a i n  phys ica l  parameters,  such as t u r b i d i t y ,  t o t a l  
d i sso lved  s o l i d s ,  conductance, t o t a l  s o l i d s ,  and suspended s o l i d s ,  cons iderable  
amounts of d a t a  e x i s t  f o r  s e v e r a l  s t a t i o n s  along t h e  lower s t r e t c h  of  t h e  r i v e r .  
Monthly sampling f o r  suspended s o l i d s  was conducted a t  a s t a t i o n  loca ted  
approximately 20 r i v e r  ki lometers  (12 mi les )  upstream i n  1969 and 1974. 
a d d i t i o n a l  sampling occurred for suspended s o l i d s  on a weekly b a s i s  between 
1966 and 1971. 

Some 

Data on parameters such as hardness,  a l k a l i n i t y ,  d i sso lved  oxygen, BOD, 
COD and pH are a v a i l a b l e  as a r e s u l t  of a v a r i e t y  of po in t  source inves t iga t ions .  
There is a l s o  a cons iderable  amount of n u t r i e n t  d a t a  a v a i l a b l e  f o r  t h e  S t .  Louis 
River. 
- 04, and - 06. 
s t a t i o n s .  
weekly b a s i s  during A p r i l  of 1972 a t  s t a t i o n  11201g .  
cons iderable  n u t r i e n t  d a t a  do e x i s t ,  t h e r e  does not  appear t o  have been any 
s p e c i f i c  measurements of n u t r i e n t  loadings over  a runoff event .  
d a t a  a l s o  e x i s t  f o r  n i t r a t e ,  amnonia, and t o t a l  k j e l d a h l  n i t rogen .  Nut r ien t  
measurements were a l s o  made during November 27, 28, and 29, of 1973 a t  s t a t i o n s  
1120101 and 1120103 two o r  more times pe r  day. 
d i s s o s e d  r eac t ivephosphorus  and n i t rogen  spec ie s  were made a t  s t a t i o n  1 1 2 0 1 g  
during 1973. 
during t h e  f a l l  of 1962. 
- 04,  and 06 on a weekly b a s i s  during sp r ing  through f a l l  of 1966 to 1975. 
support  of t h e  ULRG s tudy,  da t a  were co l l ec t ed  a t  s t a t i o n s  1 1 2 0 1 g  and 11201*, 
genera l ly  following t h e  sampling frequency e s t ab l i shed  before  t h e  ULRG e f f o r t .  
Also, some da ta ,  inc luding  n u t r i e n t  and instantaneous flow d a t a ,  were co l l ec t ed  
from S t .  Louis Bay (coordinates  46" 37' 00", 92" 06' 06"). This information 
w a s  not included on t h e  DAM as t h e  Bay w a s  considered t o  be p a r t  of the  lake.  

Weekly measurements were made f o r  t o t a l  phosphorus a t  s t a t i a n s  1120103, 
Suspended s o l i d s  were a l s o  sampled on a weekly b a s i s  a t  t h e s e  same 

Both t o t a l  and dissolved r e a c t i v e  phosphorus were measured on a 
Despi te  t h e  f a c t  t h a t  

-7 

Considerable 

Biweekly measurements of 

S i l i c a  and n i t r a t e  measurements were made on a biweekly b a s i s  
Chlor ides  were a l s o  measured a t  s t a t i o n s  1120103, 

I n  

A r e l a t i v e l y  l a r g e  amount of da t a  on heavy metals w a s  found f o r  t h e  
St. Louis River. Although p e s t i c i d e s  d a t a  are sparse, a r e l a t i v e l y  s i g n i f i c a n t  
amount of r e f r a c t o r y  organics  da t a  are a v a i l a b l e  f o r  t h e  lower s t r e t c h  of t h e  
St. Louis. Monthly ana lyses  of PCB's were made dur ing  1972, 1973, and 1974, 
poss ib ly  al lowing t h e  es t imat ion  of PCB loadings from t h e  S t .  Louis River. 
Apparently, t h e r e  w e r e  no s p e c i a l  measurements taken dur ing  high flow periods.  

I n  add i t ion  t o  t h e  St. Louis River, some d a t a  w e r e  also found on a s m a l l ,  
Although t h e r e  are no flow da ta  for this unnamed t r i b u t a r y  i n t o  Superior Bay. 

t r i b u t a r y ,  n u t r i e n t  measurements were made on a monthly basis during most of 
1972 and 1973. -_ 
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In summary, a r e l a t i v e l y  l a r g e  amount of da t a  are a v a i l a b l e  on t h e  lower 
s t r e t c h  of t h e  S t .  Louis River, one of t h e  most important streams dra in ing  i n t o  
Lake Superior  i n  terms of land dra inage  and po in t  source  po l lu t ion .  
c a l c u l a t i o n s  for Lake Superior  w i l l  be complicated by t h e  e f f e c t s  of t h e  widened 
r i v e r  mouth on flow and on chemical t r a n s p o r t .  
on t h e  lower s t r e t c h e s  of t h e  r i v e r  form a d e n d r i t i c - l i k e  l a k e  be fo re  i t  
flows i n t o  S t .  Louis and Superior  Bay. A s  a r e s u l t ,  t h e  processes  a f f e c t i n g  the  
exchange of water between Superior  Bay and t h e  open l ake  are complex. 
a l s o  s i g n i f i c a n t  po in t  source p o l l u t i o n  t o  t h e  r i v e r  which must be sub t r ac t ed  
from t h e  t o t a l  t r i b u t a r y  loading  i f  t h e  non-point source input  i s  t o  be  est imated.  
The lower s t r e t c h e s  of t h e  r i v e r  are a l s o  s u b j e c t  t o  backwater e f f e c t s  due t o  
t i d e s  and se i ches ,  which w i l l  f u r t h e r  complicate loading  estimates. 

Loading 

The presence of s e v e r a l  dams 

There is 

Hydrologic Area 1.1.3 - Apost le  I s l ands  Complex. Of t h e  23 t r i b u t a r i e s  i n  
t h i s  hydrologic area i d e n t i f i e d  on t h e  DAM, only four  have s u f f i c i e n t  d a t a  
a v a i l a b l e  f o r  loading  c a l c u l a t i o n s .  Data are i n s u f f i c i e n t  t o  estimate 1oading.s 
f o r  most of t h e  remaining streams. 

Although t h e  Nemadji River is  a major t r i b u t a r y ,  u s e f u l  loading  d a t a  have 
only been gathered i n  recent  years. 
s t a t i o h  1 1 3 0 1 g  i n  1973. 
s t a t i o n  i n  the  f a l l  of 1973 and d a i l y  from s p r i n g  through f a l l  of 1974. Suspended 
s o l i d s ,  n u t r i e n t s  and a v a r i e t y  of o the r  parameters were sampled monthly a t  
t h i s  s t a t i o n  dur ing  1974 and 1975, wi th  extra samples c o l l e c t e d  i n  t h e  sp r ing  
a s  p a r t  of t he  ULRG s tudy .  Grab samples were taken p e r i o d i c a l l y  f o r  heavy metals, 
p e s t i c i d e s ,  and r e f r a c t o r y  organics  dur ing  t h e s e  years .  Severa l  o the r  grab 
samples were taken f o r  p e s t i c i d e  a n a l y s i s  i n  t h e  1970's at  s t a t i o n s  1 1 3 0 1 g a n d  
1130104. - 

A continuous flow gauge w a s  e s t ab l i shed  a t  
Suspended s o l i d s  were measured biweekly a t  t h i s  

The Amnicon River has  been sampled a t  t h r e e  d i f f e r e n t  s t a t i o n s  c l o s e  t o  
i t s  mouth. 
of 1972 and 1973, inc luding  t o t a l  so lub le  phosphorus. Instantaneous flow 
measurements were made a t  s t a t i o n s  1130201 and 1 1 3 0 2 g  a t  t h e  time of sampling. 
No heavy metal, p e s t i c i d e ,  o r  r e f r a c t o r y y r g a n i c  d a t a  are a v a i l a b l e  f o r  t h i s  
t r i b u t a r y .  

The Poplar  River has been sampled a t  f i v e  d i f f e r e n t  s ta t ions near the river 
mouth. However, d a t a  covering f u l l  annual  cyc les  were not  found. The flow d a t a  
w e r e  l i m i t e d  t o  ins tan taneous  measurements made a t  t h e  t i m e  samples were obtained.  
Some d isso lved  r e a c t i v e  phosphorus d a t a  are a v a i l a b l e  on a biweekly b a s i s  from 
t h e  summer of 1973 near  t he  r i v e r  mouth. Also, some t o t a l  s o l u b l e  phosphorus 
d a t a  were found, inc luding  biweekly d a t a  dur ing  summer months. 

Various parameters were measured biweekly during t h e  summer months 

C.onsiderable d a t a  are a v a i l a b l e  f o r  t h e  Bois Brule River. A continuous 
flow record has  been kept  s i n c e  1942 a t  s t a t i o n  11308=, a l though t h i s  s t a t i o n  
is  loca ted  approximately 30 r i v e r  k i lometers  (19 mi les )  upstream from the  mouth. A 
large amount of suspended s o l i d s  d a t a  were c o l l e c t e d  on a sporadic  t o  monthly 
basis. 
1972. N o  n u t r i e n t  d a t a  were c o l l e c t e d  a t  t h i s  s t a t i o n .  

More d e t a i l e d  measurements were made during f a l l  1971 and s p r i n g  

A number of o t h e r  s t a t i o n  c l o s e r  t o  t h e  r i v e r  mouth w e r e  sampled and some 
n u t r i e n t  data were cd l l ec t ed .  During summer 1973 some n u t r i e n t  measurements were 
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made, inc luding  measurements of t o t a l  so lub le  phsophorus. S t a t i o n  1 1 3 0 8 g  w a s  
sampled as p a r t  of t h e  ULRG study.  
and t o t a l  and d isso lved  r e a c t i v e  phosphorus, among o t h e r  parameters,  were 
measured dur ing  1973 and 1974. 
a t  t h e  time samples were co l l ec t ed .  
o rganic  measurements were made on a grab b a s i s  during 1974 and 1975. 
s t a t i o n s  c l o s e r  t o  t h e  r i v e r  mouth were sampled between 1957 and 1974, although 
measurements w e r e  genera l ly  l imi t ed  t o  t h e  summer months. 

Suspended s o l i d s ,  s i l ica,  n i t rogen  spec ies ,  

Instantaneous d ischarge  w a s  u sua l ly  measured 
Heavy metal, p e s t i c i d e ,  and r e f r a c t o r y  

Other 

I n  summary, while  t h e  Bois Brule River has  a flow gauge, it is loca ted  
so f a r  upstream t h a t  it may not  t r u l y  r e f l e c t  condi t ions  a t  t h e  r i v e r  mouth. 
This  f a c t o r  w i l l  l i k e l y  l i m i t  t h e  usefu lness  of t h e  a v a i l a b l e  d a t a  f o r  loading 
ca l cu la t ions .  

F i s h  Creek I and Reefer Creek have some d a t a  ava i l ab le ,  but they are not 
adequate f o r  any type of loading ca l cu la t ions .  
on suspended s o l i d s  and some n u t r i e n t s  ( inc luding  t o t a l  so lub le  phosphorus) which 
were measured biweekly during summer 1973. 
ins tan taneous  measurements. As a r e s u l t ,  t h e  da t a  a v a i l a b l e  are genera l ly  not  
adequate f o r  c a l c u l a t i n g  loadings.  

The I ron  River has  information 

Flow d a t a  are l imi t ed  t o  a few 

The Flag River w a s  sampled on a grab b a s i s  i n  1964 and on a more frequent  
b a s i s  i n  1972 and 1973. 
summer of 1973 f o r  suspended s o l i d s ,  n i t r a t e ,  and d isso lved  r e a c t i v e  and 
t o t a l  so lub le  phosphorus, t h e  da t a  are probably no t  u s e f u l  f o r  loading ca l cu la t ions .  

Although t h e r e  were biweekly measurements during t h e  

The Cranberry River w a s  sampled during 1972 and 1973 a t  two d i f f e r e n t  
s t a t i o n s .  Sca t te red  da ta  are a v a i l a b l e  f o r  suspended s o l i d s ,  n i t r a t e ,  dissolved 
r e a c t i v e  and t o t a l  so lub le  phosphorus. 
with t h e  c o l l e c t i o n  of q u a l i t y  samples. 
loading ca l cu la t ions .  
zwo d i f f e r e n t  s t a t i o n s  near  t h e  r i v e r  mouth. While t h e r e  are some suspended 
s o l i d s  and n u t r i e n t  da t a  ( inc luding  t o t a l  so lub le  phosphorus) a v a i l a b l e ,  t h e r e  
does not  appear t o  be s u f f i c i e n t  d a t a  a v a i l a b l e  f o r  making any estimates of 
loading on an annual bas i s .  

There are some flow da ta  t h a t  coincide 
The da ta  are not  s u f f i c i e n t  f o r  annual 

The Sisk iwi t  River w a s  sampled during 1972 and 1973 at 

Sca t t e red  d a t a  exist f o r  t h e  Sand River,  t h e  Rasberry River,  P ike ' s  Creek, 
and the Onion River f o r  a number of parameters,  inc luding  some n u t r i e n t s .  
Some biweekly sampling w a s  conducted during t h e  summer of 1972 on these  t r i bu -  
taries. 
c a l c u l a t i o n  purposes. 

Generally,  t he  d a t a  do not  appear t o  be adequate f o r  annual loading 

Some d a t a  were found f o r  t h e  Sioux River,  inc luding  some biweekly samples 
c o l l e c t e d  during t h e  summer f o r  n i t r a t e  and t o t a l  so luble  phosphorus a n a l y s i s .  
No heavy metal, p e s t i c i d e ,  o r  r e f r a c t o r y  organic  da t a  are ava i l ab le .  These 
d a t a  are genera l ly  no t  s u f f i c i e n t  f o r  annual loading estimates. 

Boyd Creek d a t a  inc lude  some biweekly measurements taken during t h e  summer 
of 1972 of t o t a l  so lub le  phosphorus and n i t r a t e .  
Creek I1 have some data a v a i l a b l e ,  t he  most s i g n i f i c a n t  of which were obtained frnm 
a biweekly sampling program dur ing  t h e  summer months. 
d i sso lved  r e a c t i v e  phosphorus d a t a  were obtained f o r  t hese  t r i b u t a r i e s .  

Whitt lesey Creek and Fish  

To ta l  so lub le  and 
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Hydrologic Area 1.1.4 - Bad River. Both d ischarge  and water q u a l i t y  
d a t a  have been gathered on t h e  Bad River ,  which has  t h e  second h ighes t  d i scharge  
i n  River Basin Group 1.1, over  a long per iod of t i m e .  Except f o r  a few minor 
i n t e r r u p t i o n s ,  t h e  r iver  has  been cont inuously gauged s i n c e  1914 a t  a s t a t i o n  
loca ted  r e l a t i v e l y  c l o s e  t o  the  mouth ( s t a t i o n  1140101) above t h e  confluence 
of t h e  White River, which is a major t r i b u t a r y  of t h r B a d .  Physico-chemical 
d a t a  from t h i s  s t a t i o n  are minimal. 

A second s t a t i o n  near  t h e  mouth of t h e  Bad River (station 1140102) is 
l oca t ed  below t h e  conf h e n c e  of t h e  White and Bad Rivers .  Quarterlymeasurements 
were made he re  as e a r l y  as 1961 f o r  a number of n u t r i e n t s ,  inc luding  d isso lved  
r e a c t i v e  and t o t a l  phosphorus. There are also cons iderable  suspended s o l i d s  
d a t a  a v a i l a b l e  for  t h e  1960's. To ta l  so lub le  phosphorus w a s  measured a t  t h i s  
s t a t i o n  dur ing  1972 and 1973 on a r e l a t i v e l y  i r r e g u l a r  b a s i s ,  a l though sampling 
w a s  biweekly dur ing  t h e  summer of 1972. 

Data were c o l l e c t e d  from S t a t i o n  1140102 dur ing  1973, 1974, and 1975 i n  
support  of t he  ULRG s tudy.  
some heavy metals, p e s t i c i d e s ,  and r e f r a c t o r y  organics .  Nu t r i en t s  and suspended 
s o l i d s ,  i n  p a r t i c u l a r ,  were monitored dur ing  most of 1975, with e x t r a  samples 
c o l l e c t e d  dur ing  t h e  sp r ing .  Instantaneous flow measurements were made con- 
c u r r e n t l y  wi th  sampling over  m o s t  of t h e  ULRG s tudy.  

A l a r g e  number of parameters were measured, inc luding  

Hydrologic A r e a  1.1.5 - Montreal Complex. O f  t he  t h r e e  streams i d e n t i f i e d  
f o r  t h i s  complex, d a t a  were only found on t h e  Montreal River ,  which is by f a r  
t h e  most s i g n i f i c a n t  of t h e  t r i b u t a r i e s .  
l oca t ed  a cons iderable  d i s t a n c e  upstream, above t h e  confluence of t he  West Fork 
and a number of o t h e r  smaller t r i b u t a r i e s .  There are a cons iderable  amount 
of d a t a  f o r  t hese  upstream s t a t i o n s ,  however, inc luding  biweekly a n a l y s i s  f o r  
a number of key parameters dur ing  1968-1971. 
and o t h e r  loading parameters were made from 1973 t o  1975. Suspended s o l i d s  
w e r e  measured a t  s t a t i o n  1150301 - during the  per iod 1963 t o  1973 on monthly b a s i s .  

S t a t i o n s  1150301, - - -  02, 03, and 04 are 

Monthly measurements of n u t r i e n t s  

S t a t i o n s  1150305 through 1150308 - are loca ted  much c l o s e r  t o  t h e  confluence 
of t h e  Montreal w i t r L a k e  Superior .  
continuous flow gauge between 1938 and 1970. 
ana lyses  of a number of parameters, inc luding  n u t r i e n t s  and suspended s o l i d s ,  
w e r e  conducted between 1969 and 1971. S i m i l a r  measurements were made in 1972 
and 1973 a t  t h i s  s t a t i o n ,  bu t  t h e  frequency was less than monthly. During 
1974 and 1975 a t  t h i s  s t a t i o n ,  measurements of n u t r i e n t s  w e r e  gene ra l ly  made 
on a monthly basis wi th  biweekly measurements made dur ing  t h e  sp r ing  perfod. 
Some analyses of heavy metals, p e s t i c i d e s ,  and r e f r a c t o r y  organics  were made 
a t  t h i s  s t a t i o n  i n  t h e  1970's. S t a t i o n  1150308, loca ted  c l o s e  t o  t h e  r i v e r  
mouth,. a l s o  has  been sampled considerably.  Suspended s o l i d s  were measured 
gene ra l ly  on a monthly b a s i s  between 1962 and 1972, whi le  n u t r i e n t s  w e r e  measured 
q u a r t e r l y  dur ing  t h e  same per iod .  
support  of t h e  ULRG s tudy  from 1973 through 1975. 

At s t a t i o n  1150305, t h e  USGS operated 
A t  s ta t ion 11503E,  monthly 

This  s t a t i o n  w a s  a l s o  used t o  c o l l e c t  d a t a  i n  

I n  genera l ,  t h e r e  seems t o  be s u f f i c i e n t  d a t a  c o l l e c t e d  a t  a number of 
s t a t i o n s  over  t h e  years  t o  cons ider  d e t a i l e d  d a t a  a n a l y s i s  and comparisons. 
Also, t h e  d a t a  seem t o  be  s u f f i c i e n t  f o r  c a l c u l a t i n g  loadings ,  e.speclally s i n c e  
t h e r e  is a continuous flow record a v a i l a b l e  from 1938 through 1970. 
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DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 1 . 2  

River basin group 1.2 covers an area of 20,088 square kilometers (7 ,756  square 
m i l e s ) .  
shown in Figure 9 .  

This Lake Superior River Basin Group contains eight hydrologic areas, 
Maps and descriptions of these hydrologic areas follow. 
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Hydrologic Area 1.2.1 
Porcupine Mountains Complex 
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Hydrologic Area 1.2.1 
Porcupine Mountains Complex 

The Porcupine Mountains Complex covers 272,000 hec ta re s  (672,000 ac res ) .  
S t a t e  of Michigan conta ins  94 percent  of t h e  area, and t h e  remaining 6 percent is 
loca ted  i n  t h e  State of Wisconsin. 
annual d i scharges  are: t h e  Black River (6.7 d / s ;  237 cfs); t he  Presque Isle 
River (5.1 rn3/s; 180 c f s ) ;  t h e  I ron River (4.2 m3/s;  148 c f s ) ;  and t h e  Mineral 
R i v e r  (ungauged). 
There are r e l a t i v e l y  few wetlands. 
5 percent devoted t o  a g r i c u l t u r e  and approximately 3 percent  urbanized. 
is  composed mostly of igneous and metamorphic rock. 
composed of s i l t  and clay i n  the  northern sec t ion ,  and g l a c i a l  till i n  the  south. 
The economy is based t o  a l a r g e  ex ten t  on ex t r ac t ion  of materials such as copper, 
s i l v e r ,  sand and grave l ,  and some i ron.  
sparse ly  populated area. 
complex. 

The 

The major r i v e r s  i n  the  area and t h e i r  mean 

The t e r r a i n  is r o l l i n g ,  marked by t h e  Porcupine Mountain chain. 
About 80 t o  90 percent  of t h e  area is fores ted ,  

The bedrock 
The overlying material is 

There is some manufacturing i n  t h i s  
There is only one major r a w  sewage discharge i n  the  

The cities of Wakefield, Michigan (Pop.: 2,757) and Bessmer, Michigan 
(Pop.: 2,805) loca ted  on theBlackRive r  c o n s t i t u t e  
i n  t h e  complex. 

S t a t ion  Key 

S t a t i o n  
Location 8 

Black River 
a 
b 
C 

Presque Isle River 
d 
e 

f 

g 

h 

i 

k 
1 
m 

Mineral River 
n 

Cranberry River 

Potato River 

L i t t l e  Carp River 

Union River 

L i t t l e  I ron  River 

I ron  River 

j 

0 

P 

the l a r g e s t  population cen te r s  

DAM River and 
S ta t ion  Numbers 

12102 
1210201 
1210202 
1210203 
12104 
1210401 
1210402 
12 106 
1210601 
12108 
1210801 
12109 
1210901 
12110 
1211001 
1211002 
1211003 
1211004 
1211005 
12111 
1211101 
12117 
1211701 
12118 
1211801 
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Hydrologic Area 1.2 .2  
Ontonagon River 
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Hydrologic Area 1.2.2 
Ontonagon River 

The Ontonagon River Basin covers  353,000 hec ta re s  (872,000 a c r e s ) .  Ninety- 
e i g h t  percent  of t h e  area is contained i n  the  western s e c t i o n  of Michigan's Upper 
Peninsula,  and t h e  remaining 2 percent  is l oca t ed  i n  Wisconsin. 
River has a mean annual discharge of 40 m3/s  (1,412 c f s ) .  The area is  marked by 
a r o l l i n g  topography, wi th  many l akes  i n  the  southern por t ion ,  and a well-defined 
drainage pa t t e rn .  About 80 t o  90 percent  of 
t h e  area is f o r e s t e d  ( inc luding  po r t ions  of t h e  O t t a w a  National Fo res t ) ;  5 percent 
is devoted t o  a g r i c u l t u r e  and about 2 percent  is composed of spa r se ly  s e t t l e d  urban 
areas. The bedrock is composed mostly of igneous and metamorphic rock. 
rock is covered by si l t  and c l a y  i n  some por t ions  wi th  g l a c i a l  till i n  o thers .  
The economy is genera l ly  l imi t ed  t o  small mining and manufacturing operat ions.  
The only wastewater po in t  sourcesof  c o n c e r n a r e t h e  t r e a t e d  municipal and i n d u s t r i a l  
e f f l u e n t s  from t h e  c i t y  of Ontonagon (Pop.: 
urban c e n t e r  i n  the  basin.  

The Ontonagon 

There are s i g n i f i c a n t  wetland areas. 

The bed- 

2,432),  which is t h e  only major 

S t a t i o n  Key 

S t a t i o n  
Location 

Ontonagon River 
a 
b 

d 
e 
f 

C 

DAM River and 
S t a t i o n  Numbers 

12201 
1220101 
1220102 
1220103 
1220104 
1220105 
1220106 
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Hydrologic Area 1.2.3 
Keweenaw Peninsula Complex 
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Hydrologic Area 1.2.3 
Keweenaw Peninsula Complex 

The Keweenaw Peninsula Complex covers 350,000 hec tares  (865,000 acres ) .  The 
complex is located i n  the northern port ion of Michigan's Upper Peninsula and 
includes Isle &Yale. 
mean annual discuarge of 1.2  m3/s (42 c f s )  . 
streams. 
Wetland regions are s i g n i f i c a n t .  
forested,  about 5 percent devoted t o  a g r i c u l t u r e  and 2 percent is urbanized. 
bedrock is composed most ly  of igneous and metamorphic rock. 
is made of s i l t  and c lay  i n  some port ions,  and g l a c i a l  till i n  o thers .  
ex t r ac t ion  of copper, sand and gravel ,  and s tone  occur i n  the area. 
introduced t o  the  r i v e r s  from the Calumet area copper mines and small community 
sewage discharges.  The c i t ies  of Houghton (Pop. : 
and Laurium (Pop.: 2,868) cons t i t u t e  the l a r g e s t  urban areas i n  t h e  complex. 

The major r i v e r  i n  t h e  area is  t h e  Traprock, which has a 
The area is marked by many minor 

The area is a l s o  character ized by a very s teep ,  r o l l i n g  topography. 
Approximately 80 t o  90 precent of t he  area is 

The 
The overlying material 

S igni f icant  
Wastewater is 

6,067), Hancock (Pop. : 4,8201, 

S t a t ion  Key 

Sta t ion  
Location 

F l i n t s t e e l  River 
a 

Firesteel River 
b 

Misery River 
C 
d 

Elm River 
e 

Deer Creek 
f 

Salmon Trout River 
g 

Pilgrim River 
h 

McCallum Creek 
i 

Trap Rock River 
j 
k 
1 
m 

DAM River and 
S ta t ion  Numbers 

12302 
12  30201 
12303 
1230301 
12307 
1230 701 
12  30 702 
12308 
1230801 
12309 
1230901 
12 310 
1231001 
12312 
1231201 
12315 
1231501 
12317 
1231701 
1231702 
1231703 
1231704 

S ta t ion  DAM River and 
Locat ion S ta t ion  Numbers 

Boston Creek 

H i l l s  Creek 

Gra t io t  River 
P 

Washington Creek 
q 

L i t t l e  Gra t io t  River 
r 

Tobacco River 

n 

0 

S 
t 

Traverse River 
11 

12319 
1231901 
12320 
12  32001 
12321 
1232101 
12324 
12 32401 
12  326 
1232601 
12327 
12 32 701 
1 2  32 702 
12  32 7 
1232701 
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Hydrologic Area 1.2.4 
Sturgeon River 
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Hydrologic Area 1.2.4 
Sturgeon River 

The Sturgeon River Basin covers 183,000 hec ta re s  (452,000 acres). The e n t i r e  
area is loca ted  in t h e  S t a t e  of  Michigan. 
of 23.3 m3/s (823 c f s ) .  
drainage pa t t e rn .  About 80 t o  90 percent  of 
t h e  area is fo re s t ed ,  rought ly  5 percent  is used i n  a g r i c u l t u r e ,  and 2 percent  is 
spa r se ly - se t t l ed ,  urban areas. The bedrock is composed mostly of metamorphic and 
igneous rock. The bedrock is predominantly covered by g l a c i a l  till, and t o  8 
lesser e x t e n t ,  sand and gravel .  There is some manufacturing and s tone  ex t r ac t ion  
i n  t h e  watershed. 
the r i v e r  

The Sturgeon has a mean annual discharge 
The area has  a r o l l i n g  topography with a well-defined 

There are few wetlands in t he  area. 

There are no major un t rea ted  wastewater sources  en te r ing  i n t o  
and no major populat ion centers .  

S t a t i o n  Key 

S t a t i o n  
Location 

Sturgeon River 
a 
b 

DAM River and 
S t a t i o n  Numbers 

12401 
1240101 
1240102 
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Hydrologic Area 1.2.5 
Huron Mountain Complex 
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Hydrologic Area 1.2.5 
Huron Mountain Complex 

The Huron Mountain Complex covers 252,000 hec tares  (622,000 acres). The 
complex is loca ted  i n  the  no r thcen t r a l  por t ion  of Michigan's Upper Peninsula. 
major r i v e r s  i n  t h e  area and t h e i r  mean annual discharges are: 
(0.7 m3/s ;  25 c f s )  and the  Dead River (ungauged) . 
h i l l s  marked by the  Huron Mountain chain. 
Approximately 80 t o  90 percent of t h e  area is fores ted  (including port ions of t he  
Michiguamme and Baraga S t a t e  Fores t s ) ,  roughly 5 percent is devoted t o  ag r i cu l tu re  
and approximately 3 percent is urbanized. 
metamorphic and igneous rock. The overlying material is composed of silt  and c lay  
i n  some areas and g l a c i a l  till i n  o thers .  
Ishpeming (Pop.: 8,245), and Negaunee (Pop.: 5,245) c o n s t i t u t e  t he  l a r g e s t  
population centers  i n  the  Huron Mountain Complex. Copper mining operat ions near 
the cit ies of Ishpeming and Negaunee, and t r ea t ed  municipal sewage e f f l u e n t  have 
had a loca l i zed  e f f e c t  on water qua l i t y .  

The 
the  Carp River 

There are f e w  wetlands i n  t h e  area. 
The area contains  s teep ,  r o l l i n g  

The bedrock is made up mostly of 

The c i t ies  of Marquette (Pop.: 21,967), 

S t a t ion  Key 

S ta t ion  DAM R i v e r  and 
Location S ta t ion  Numbers 

S i x m i l e  Creek 12503 
a 1250301 

F a l l s  River 
b 
C 

S i l v e r  River 
d 
e 
f 

g 

h 

Slate River 

Ravine River 

12505 
1250501 
1250502 
12506 
1250601 
1250602 
1250603 
12507 
1250701 
12508 
1250801 

Huron River 12509 
i 1250901 
j 1250902 

k 1251001 
L i t t l e  Huron River 12510 

S ta t ion  
Location 

Pine River 
1 

Salmon Trout River 
m 

Big Garl ic  River 
n 

L i t t l e  Gar l ic  
River 

Harlow Creek 

Dead River 

0 

P 

Q 
r 
S 

Carp River 
t 
U 

V 

DAM River and 
S ta t ion  Numbers 

12511 
1251101 
12512 
1251201 
12514 
1251401 

12515 
1251501 
12516 
1251601 
12517 
1251701 
1251702 
1251703 
12518 
1251801 
1251802 
125180 3 
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Hydrologic A r e a  1.2.6 
Grand Marais Complex 

The Grand Marais Complex covers  311,000 hec ta re s  (768,000 a c r e s ) .  This 
complex is l oca t ed  i n  t h e  no r th  c e n t r a l  region of Michigan's Upper Peninsula.  
The major r i v e r  i n  t h i s  complex is t h e  Two-Hearted River, which has  a mean annual 
discharge of 8.5 m 3 / s  (300 cfs). 
por t ions  of t h i e  complex. The topography is marked by very s t e e p  h i l l s  i n  t h e  
west and a r o l l i n g  r e l i e f  i n  t h e  east. 
t o  90 percent  of t h e  area is fo re s t ed  ( including po r t ions  of t h e  Lake Superior  
S t a t e  Fores t ) ,  5 percent  is devoted t o  a g r i c u l t u r e ,  and only a small por t ion  of 
the  land is urbanized. 
rock, with some s h a l e  formations i n  po r t ions  of t h e  area. 
is composed of sand and c lay ,  with areas of g l a c i a l  t ill .  
t o  s eve ra l  small streams i n  the  area from surrounding communities. 
Munising (Pop.: 

A number of s m a l l  streams d r a i n  remaining 

Wetland areas are s i g n i f i c a n t .  About 80 

The bedrock is composed of mostly igneous and metamorphic 
The overlying material 
Raw sewage is  discharged 

The c i t y  of 
3,677) is t h e  l a r g e s t  population center  i n  t h i s  hydrologic a rea .  

S t a t i o n  
Locat ion  

Chocolay River 
a 

Sand River 
b 

Laughing Whitefish 
River 

C 
Rock River 

d 
Au Tra in  River 

e 
Furnace Creek 

f 
Miners River 

g 
Mosquito River 

h 

DAM River and 
S t a t i o n  Numbers 

12 60 1 
1260101 
12602 
1260201 

12603 
1260301 
12604 
1260401 
12605 
1260501 
12606 
1260601 
12607 
1260701 
12608 
1260801 

S t a t i o n  Key 

S t a t i o n  
Locat ion 

Hurricane River 

Sucker River 
i 

j 
k 

Blind Sucker River 
1 

Two Hearted River 
m 
n 

L i t t l e  Two Hearted 
River 

Betsy River 
0 

P 

DAM River and 
S ta t ion  Nunhers 

12610 
1261001 
12611 
1261101 
1261102 
12612 
1261201 
12613 
1261301 
1261302 

12614 
1261401 
12615 
1261501 
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Hydrologic Area 1.2.7 
Tahquamenon River 
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Hydrologic Area 1.2.7 
Tahquamenon River 

The Tahquamenon River Basin covers  218,000 hec ta re s  (540,000 a c r e s ) .  The 
area is loca ted  i n  t h e  no r theas t  s e c t i o n  of Michigan's Upper Peninsula.  
Tahquamenon River has  a mean annual d ischarge  of 26.2 m 3 / s  (925 c f s )  . 
is genera l ly  f l a t  and t h e  dra inage  p a t t e r n  weakly defined. 
s i g n i f i c a n t .  
of t h e  Lake Superior  and Mackinac S t a t e  Fores t s ) ,  5 percent  devoted t o  a g r i c u l t u r e ,  
and 2 percent  urbanized. 
material is composed of silt  and c l ay ,  wi th  some areas of g l a c i a l  t ill  present .  
The v i l l a g e  of Newberry (Pop.: 2,334) is t h e  l a r g e s t  urban cen te r  i n  the  area 
and provides  the  only important wastewater source from i ts  municipal sewage treat- 
ment p l an t .  

The 
The area 

Wetland areas are 
Roughly 70 t o  80 percent  of t h e  area is fo res t ed  ( inc luding  po r t ions  

The bedrock is composed mostly of sha le .  The overlying 

S t a t i o n  Key 

S t a t i o n  
Location 

Tahquamenon River 
a 
b 

DAM River and 
S t a t i o n  Numbers 

1 2  701 
12 70101 
1 2  70102 
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Hydrologic Area 1.2.8 
Saul t  Complex 

The Sau l t  Complex covers 70,000 hec tares  (173,000 ac res ) .  The complex 
is contained i n  t h e  nor theas t  por t ion  of Michigan's Upper Peninsula, 
major r i v e r  i n  t h e  area is  t h e  Waiski River and i t  is  ungauged. 
genera l ly  f l a t  and t h e  drainage p a t t e r n  is weakly defined. 
percent of t h e  area is fo res t ed  and includes por t ions  of the Hiawatha National 
Forest  and Mununuscong S t a t e  Forest .  
devoted t o  a g r i c u l t u r e  and 3 percent urbanized. 
mostly of igneous and metamorphic rock with some areas of shale. The overlying 
formations are composed of g l a c i a l  till i n  the  w e s t ,  silt  and c lay  i n  t h e  east, 
and a sand and grave l  mixture i n  t h e  center  of t h e  complex. 
t a n t  source of wastewater i n  the  area is  t h e  t r ea t ed  sewage e f f luen t  from t h e  
Kincheloe A i r  Force Base t h a t  d r a i n s  i n t o  the  Wauiska River. 

The 
The area is  

Approximately 70 

Roughly f i v e  percent of the  area is  
The bedrock i s  composed 

The only impor- 

S ta t ion  Key 

S ta t ion  
Location 

Roxbury Creek 
a 

Ankodosh Creek 
b 

Naomikong Creek 

P e n d i l l s  Creek 
d 
e 

f 
8 
h 
i 

C 

Waiska River 

DAM River 
and 

S ta t ion  Numbers 

12801 
1280101 
12802 
1280201 
12803 
1280301 
12804 
128 04 01 
1280402 
12805 
128 05 01 
1280502 
1280503 
1280504 
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SATION 
DESCRIPTION 

A I: STATION 
R NUMBER 
6) Y 

ahcords through 1971. 

W E  O f  DATA 

A D  

A 
W L 

D 
N I E 
S 

Q D  w 1  
g R  T 
M A  E I 

D S A T  
T R E  

E A G  S 

128 

. 

IIYDPDUX;fC ABEA 1.2.1 Porcupio. Iburrtdn C o q l u  

12101 Maple Creek (No Data Found) 

12107 Black River flw 6.7 m318 (237 cfs) 

2.3 Miles Notch of * l  1. 

65 I' * 1  1 5D 

66 * l  1 

6 7  " * l  1 5 2BD 

68 " * 1  1 5A-C 

5CD 
2AB 

1 , 

64 2o 1210202 County b a d  Bridge 2A 2A 2A 2A 

6 7 '  o6 L210203 Balov Rainbow Fa l l8  2c 2c 2c 2c 2c 2c 

T48N. R46W. Sac. 32 

46-40-00 X 90-02-44 

68 " 5c 5c 5c 5c SC 5c  

73 " 

74 " 

5CD 5CD 5CD 5cD 5CD 5CD 5CD 

5ACD 5ACD 
8B 8B 8B 8B 8B 8B 
SA 5AB 5AB 5AB 5AB I 5AB SAB 

SACD 5ACD 

75 I' 28 2c 2c 2c 2c 2c 2c 

I 

- 12103 T i e b e l  Creek (No k t a  Found) 

! )  
I 

(180 cfs) 3 12104 Presque Isle River flw 5 . 1  m /s 

I - 

2c 2c 

5c  5c  

5CD 5CD 

SACD 5bCD 
8B 88 

5AB 5AB 
2c 2c 
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A 

STATION 
DESCRIPTION 

STATION 
R NUMBER 
6) Y 

7 1  

64 

64 20 1210402 U-28 Bridge 

12105 Pinkarton Creek (No Data Pound) 

I 
/ 
I 
t 
1 - 12106 Little Carp River 

I 
2c 2c 2c 2c 11.5 Hilea Southmat 2c 

2 1  1210601 of mite Pine 

I 

I 
1 
I 

. 12107 b r p  River (No Data Found) 

I 

I 
12108 Union River 

J 

20 1210801 X-107 Bridge 2A 2.4 u 2A 

12109 L i t t l e  Iron River 

1 
I 

64 20 

130 

1210901 2A 2A u u 



t I I I 1 I 

I I I I I 1 

- 

1210601 I 2C 

2B 5A0 SA0 5An 
2c 2c 2c 

2A u 2A 

I I I I I I I 

2c 
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1 

A STATION STATION 
R NUMBER DESCRIPTION 
61 $ 

132 

TYPE OF DATA 
H A D  
A B 

0 0  T 
W I  

N 

T D  

I 
D 
I 
T T R E  N S 

S Y D  
A O  

E 

RIVER &IN 

- 

75 35 

75 35 

71 35 

64 20 

67 06 

1 70 " 

73 

76 36 

75 

Gw 1.2 

12110 Iron Rlver flow 6.2 (148 cfs) ' 

121'001 N e a r  mite Pine 
46-65-00 X 89-36-00 

l?lioo2 

1211003 2B 2 B  

lbo Niles North O E  &it0 
Pine 66-67-00 X 89-33-OC 

'Ine 
66-47-00 X 89-35-00 

2 D  2 D  2D 2D 2D 

1211004 A t  H-107 Bridge 2A 2A 2A ZA 

2D 2D 2D 2D 2D 2D 2D 2D 2D 
4 
I 2D 2D 2D 2D 2D 2D 2D 2D 2D I 
1 

5CD 5CD 5CD 5CD 5CD 5CD 5CD 5CD 1 5CD j 
5ACD 2B 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 1 5ACD I 1 

8B 8B 8B 8B 8B 8B 88 , 8B 
2AC 5 A  2C 5AB 5AB 5AB 5AB 5A 2 C  5A 2C 5 A  2C 
8 B  88 2 c  2 c  2 c  2 c  8 8  8B 88 

1211005 A r  Bonanza Falls 

I 

I 

1 12111 Yineral River 

71 06 1211101 A t  '4-64 Bridge 2D 2D 2D 2D 2D 2D 2D 

20 2D 20 2 D  20 2D 2D 

5CD 5CD 5CD 5CD 5CD 5CD 73 " 

7 4 / '  ~ 8 B  8B 88 8B 8B 88 8 B  
5A 2C 5 A  2 C  5 A  2C 5AB 5AB 5AB SA 2 C  
88 8B 8 B  2 c  2 c  ZC 8B 

, 
I 5ACD 5ACD 2B SACD 5ACD 5ACD 5ACD 5ACD 

2D 2D 

2D 2D 

5CD ;k 
SACD 5ACD 

8 B  8B 
SA 2C SA 2C I 8B 8B 

12112 Patent C r e e k  (No D a t a  Found) I 



STATION 
NUMBER 

1211001 

1211002 

1211003 

1211004 

1211005 

1 2 1 1 1 0 1  

I 

133 

r TYPE PfPBTA 
P R  

HEAVY METALS E E 0 M 
A s F R  
N I T R G  
Q R t I A A  
A 0 DUC C C N  
N O  N 1 SOLVED I T I 
E A D O C  
S L E R S  

C 
S H N 

Pn 

E s v  

A 
E D A L N  

2c 2c 2c 2 c  2 c  

2C 2c 2c 2 c  2 c  

2c 2c 2 c  2 c  2 c  2 c  2 c  

2D 2D 20 2D 2 0  2D 2D 

2A 2A 2A 2A 2A 2A 

2D 2D 2D 2D 2D 2D 2D 

2 0  2 0  2D 2D 2D 2D 2D 

5CD 5CD SCD ZC 2 c  

2A-C 2A-C 2A-C 

2AB UB 2AB 

SACD 5ACD 5ACD 5- 5ACD . 5ACD SACD 5ACD 5ACD SACD 
8B 8B 88 8B 8B 88 8B 86 8B 88 

SAB !$AB SA 2 C  SA 2C 5AB SAB SA 2C S A 8  SAB 5AB 
2 c  2 c  8B 88 2 c  2 c  8B 2 c  2 c  2 c  

I 

1 
i 

2D 2D 2D 2D 20 2D 2D 2D 2D 

2D 2D 2D 2D 2D 2D 2 0  2D 2D 2D 

SCD 5co 5CD SCD 5cD 5cD SCD 5cD 5CD 5CD 2C 2C 2 c  

2A-C 2A-C 2A-C 5ACD 5ACD 5ACD 5Am 5ACD 5- 5AcO 5Acn sm 5 A a  

SA 2C 3AB S A B  5AE SAE 5AB JAB 5AB SAB SAB 
an 2 c  2 c  2c 2c 2c 2c 2 c  2 c  2 c  

SB 8B 8B 8B 81) 8B 8B 8B 8B 8B 

2AB 2AB 2AB 



STATION 
Y G  

E STATION 
R NUMBER DESCRIPTION 
6) Y 

134 

TYPL OF DATA J 
A D  

A ' I  K B 
H 

N 
E 

RIMR 

64 20 

I 6 7  ' 0 6  

&IN 1.2 

12113 Stony Creek (No Data Found) 

12116 Pine River (No Data Found) 

I 
I 

I 
12115 Duck Creek (No Data Pound) 

I 

I 

I 
i 

12116 Halfvay River (No Data Found) 

12117 Cranberry River 

1211701 I A t  H-64 Bridga 2A 2A 2A 2A 

j ' 2D 2D 2D 2D 2D 2D 2D 2D 2D 

1 
I !  
, 

Potato River 
I 

64 20 1 1211801 A t  M-64 Bridge ZA 2A 2A 2A 
I 
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A STATION 
R NUMBER 
B' Y 

TYPE OF DATA 
A D  

A K L I  B 
H O D  W I  T T  U J P  

R 

D 
I 

Y 

STATlON 
DESCRIPTION 

S f v D  E 

aBi-weekly for July only. (8C) 

4;- 2 1  -- 
67 I' 

136 

BYDROLOGIC AReA 1.2.2 Ontolugon River 

12201 Ontonagon River flow 40.0 m 3 /s (1.412 c f s )  

1220101 Near bclrlmd * 1  
4b-41-51 X 49-09-36 

,1 * 1  2BD 2BD 2BD 

72 

73 

74 

7o 

67 

7 3  

74 

7 5  

67 

68 

69 

70 

70 

71 

;* 
7 3  

67  

67  

* 1 & " 

I 
I * 1 5Bc 

1 * 1 2ABD 

2D 

5c 

" 

I' 

39 r220102a 112  Mile Upstream from 8 C  8 C  8 C  8C 

39 1220103 A t  CMSTPLP Railroad ac 8 C  2D 8 C  8 C  
CHSTPdp Railroad Bridge 2D 2D 2D 2D 

Bridge in Ontonagon 2D 2D 2D 2D 

06 2D 2D 20 2D 2D 2D 2D 2D 20 
- 

I 5ACD 5ACD 2B 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 

'I 2 c  2c 2 c  2 c  zc 2 c  2c 2 c  2 c  
8 C  8C 2D 8C 8C 

8B 8B 8B 8B 8B 6B 8B 8B 
5AB 5AB 5AB 5AB 5AB 5AB 5AB 5AB 5AB 

'* 
88 

39 1220104 x-64 Bridge in 
Ontonngon 2D 2D 2D 2D 

06 5c 5c 5c sc 5c 5c 5c 5c 5c 

5 5 5 5 5 5 5 

'' 5 5 5 5 5 5 5 5 5 5 

39 

2 A  
'I 5B-D 

a 8 C  8 C  8 C  8 C  
2D 2D ?D 2D 

5 5 5 5 2B-D 6 5 5  2D 
SA-C 

06 

SAC 5AC SAC 5AC 5AC 5AC 5AC 5AC 5AC 
2BD 2BD 2BD 2BD 2BD 2BD 2BD 2BD Z B D  

5c 5BC 5BC 5BC 5BC SBC 5BC 5BC 5BC 5BC 
2D 2AD 2AD 2AD 2AD 2AD 2AD 2AD 2AD 2AD 

I 

" 

750 Feet Dowascream f r o m  8 C  8 C  2D 8 C  8 C  
" 1220105 x-64 Bridge 2D , 2D 2D 2D 

?I-64 Bridge 20 2D 20 2D 
39 , 1220106 112 Ktle Dowostream from 8 C  I 8 C  ZD 8 C  8 C  



I. 

I, 

t 

I 

1220102 

1220103 :: 2D 
I I I I I L I 

137 

20 20 2D 20 2D 2D 2D 2D 2D 2D 

81 8 B  
SACD SACD SACD SACD SACD SACD SACD SACD SACD SACD 

81) 8B 8B 8B 88 8B 81) 8b 
SM SAB SACD SAD SAD SAD SACD SAB SAB SAD 
2c 2c 8B 2c 2c 2C 8B 2c 2c 2c 
8c 

2A-C 2A-C 2A-C 

I 2AB 2AB 2AE 

1220106 20 2D 

sc 5c 5c 5c SC sc sc 
- ~ -~ 

5 S u D 5  21) 5 5 

5 28 SQ) S & S  5 5 I 

r 

I '* - 
r I, 5 5 5 5 5 2c zc 2Bc 2c 2B 2 B  

2c 2c 2c SAC SAC SAC SAC SAC SAC SAC 
ZBD 2BD 2BD 2BD 280 2BD 2BD 
SBC sx SBC SBC SBC 5Bc 5Bc 5c 
2AD 2AD 2AD 2AD 2AD 2AD 2AD 2D 2c 2D zc 2c 2c 

1220105 ZD 

1220106 21) 

' 
J 



E 
A I: STATION STATION 
R NUMBER DESCRIPTION S 

T 6) Y 

138 

W E  OF DATA 

H t D  
A K A0 B u s  R A S X  0 

I 
N b P  c 
I E N  

O D  ' T  S P  
W I  " D T S  : S  A R 

D 
I 
T 

o y  p Z R  7 $ ?  T I  D 
T 

C 
N S 

H A  I 
A T  
R E  

A G  
E S ; D  Y D  

RIMl 

, 

I 

66 2o 

* 

57-a 20 
70 

64 I' 

&SIN b 1.2 

mRoLocIc AREA 1.2.3 KBWO~UAV Peninnula Cooplax 

12301 k a r  Cmek (No ht. Pound) 

12302 Flintsteel River 

I 
u 2A 2A u I 

1 
I 

Comtv R o d  B d d w  
1230201 TS2N. R39W. Sac. 14 

12303 Fircsteel Biver 

-. 
1230301 46-55-30 X 89-11-20 * 9 9 

2A 2AD 2M 2M County R o d  Bridge 
T52N. R3W, Sec. 7 

12304 T e d l e  Craek (No Data Found) 
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"Takcn direct ly  f r o m  OWDC Catalog of Informtion on Water Data, 1974. 
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A STATION 
R NUMBER 
6) Y 

142 

N P E  OF DATA 1 

O D  H W I  

E 
S 

STATION 
DESCRIPTION 

T R  I 

E Y A G  S 

RIMR &IN 

62 70 

64 " 

72 18 

73 I' 

- 

. 
- 

h P  1.2 

12311 Cole Cmek (to Porta@ L.L.) (No Data Pound) 

12312 Pilgrim River (eo Portage Lake) 

2c 2c 2c 

2A 2A u u 

U S 4 1  Bridp. near 
1231201 mutt, 

I 

I 

I 

I 
i -~ 

I 

1 
12313 Pike River ( to  Portage Lake) (No Data Found) 

~ _- 

12314 Silver Cnak (to Portage Lake) (No Data Pound) 

12315 XcCallum Creek (to Portage Lake) 1 
Countv Road Bridize 

1 
63 2c 2c zc 2c 'O ' 1231501 1 T55N. R32W. Sec. 20 

I . 
I 

. 12316 Sawmill Creek (Co Portage Lake) (No Daca Pound) 



I 1231201 

E 1231501 

I 
t 

14 3 



E STATION STATION 
DESCCRIIVION NUMBER 

1 Y 

144 

tYPE OP DATA I 

n 
A 

O D  
W I  

8 
I 

I 
s 

T R  
A a  

E 

Rrw &IN 

. 

67 

70 " 

64 21 

66- 1, 

74 

71 " 

72 I' 

73 " 

74 *' 

6 3  20 

64 I' 

72 

73 I' 

&OW 1,2 

12317 Trap Rock Rfwr (to Poruga Lake) 

ZD 2D 2D 20 2D 2D 2D 2D ZD 

20 ZD 2D 2D 20 2D 2D 2D 

County b a d  Bridno 
1231701 T55N. B32U, Sec. 5 

1231702 ~ ~ ~ ~ e L ~ ~  * l  

' 1  

I * 1  la 

I * 1  lb 

11 * 
1 I 

I 

4 lDC i 
1231703 &es"creet 2c 2c 2c 2c 

ov unct on v i th  
T56N. R32W Sec. 10 

2A 2A 2A u 

Gotjack bad Btfdge 
1231704 47-12-00 X 86-24-00 

12318 Dover Creek (to Portage Lake) (No Data Pound) 

I 1 1 

6 2  

72 

1 

I 
J 

112319 Boston Creek (to Portage Lake) 

20 11231901 I A t  9-203 Bridge 2c 2c 2c 

18 

73 I' 
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A E STATION STATION 
R NUMBER DESCRIPTION 
6) Y 

146 

TVPE OF DATA 

t D  

S J o  

K b 0  
A 

N 

O D  T 
W I  " ' 0  

g R  1 
I 
D 

E Y 

H A  E 
S A T  
T R E  
A O  

R I M R  b I N  

' 

63 20 

67 06 

s 

b4 20 

65 I' 

66 21 

67  I' 

68 'I 

'Biweekly 

k U P  Ia2 

12320 Hills Craak 

1 1232001 A t  k u t h  2c 2c 2c 

2D 2D 2D 2D 2D 2D 2D 

I I 

12321 Gracloc River 

I 

2A 2A 2A 
Comcy b a d  Bridua 

1232101 TSM. R32W. Sac. 19 
I I 

2D 2D 2D i 

I _  
12322 Silver Creak (No Data Found) 

J 

12323 b g l e  River (No DaCa Fouud) 

j 
I 

12324 h'ashington Creak (On Isle Royal) 
I 

2D 2C 1232401 A t  :Undtgo 2D 

* 2ACD 1 D  ZACD ZACD 2C 2D 2D 2D 2ACD 

2ABD 2A-C U - C  2ABD 
- 

ZAB 
8DP 2C 8Da 9c 

Aug.. S e p t . ,  and OcC. (8D) 
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O D  T U t W I  

I C 
0 T R  I 

A G  

[ TYPE O f  DATA 1 

H 
A : t  ! 8  g S  R 

T I  0 1: :: I Z  N 
C E  E 

S 

S P  

' t  E :  L 
R 
6) 

2BD 2c 2 8 0  2B 2 8  iy iF 28-D 2B-D sc 5 c  

y o "  
STATION 

DESCRlPTlON 
STATION 
NUMBER 

Y 

148 



149 



y e  

s 
STATION E 

A STATION R NUMBER DESCRIPTION 
6) Y 

150 

- TYPE O f  DATA 1 
A D 7  

S P  H L A 
3 R  7 

E n f  0 c i k  N I  l f  N 0 E 
S 
S 

T R  
A O  

E 

T 
R T i  s":  g S  U T  

0 0  
W I  

I E L  T I  D 

I L o  L 
I 

I Q  

D E  

RIVER 

. 

"7- 21 

67 I' 

71 I' 

7 2  I' 

13 'I 

74 I' 

6 3  20 

64 'I 

69 06 

&IN GfKW 1,2 

12329 Lahti Creek (No Data Focmd)  

1 

mRoLocIc AREA 1.2.4 Sturgeon River 

12001 Sturgeon River 

I * 1  

1 2BD 2BD 2BD 

* 1 m  

N u r  A r n h e i n  
1 ~ 0 ~ 0 1  46-55-42 x aa-33-23 

i 

I 
t 1 5CD 

2AB 

* 1  5 - 
* 1 

~ 

1240102 ti-41 B r i d g e  2D 2D 2D 2D 

2A 2A 2A 2A 

2B 5 5 5 5 5 5 5 5AcD 5 I I ,  

70 '' 5 5 5 5 5 5 5 5 5 5 

5 5 5 5 6 6 5 5 SA-C 
2D 71 I' 

ZABLl ZABD ZABD 2AKl ZABD 2ABD 2ABD ZABD 2ABD 
, 5c 5c 5 c  5 c  5c 5c I 72 1 " 1 " I 5c 5c 5c 

I 72 18 1 I' 

73 I' 

73 06 5CD 58-D 5BC 5B-D 5B-D 5B-D 5B-D 5B-D 5B-D 58-0 

5AC 5ACD 2B 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 

5AB 5AB 5AB 5AB 5AB 5AB 5AB 5AB 

2A 2 A D 2 A  2A 2A 2A 2A 2A 2A 

2D 8 B  8 B  88 8 B  8 B  8 B  8 B  a8 8 B  

1 2 c  2 c  2c 2c 2c 2c 2c 2 c  

74 I' 1 " 



STATION 
N W E R  

151 

TYg(regA7A 
P R  

HEAVY METAW E E 0 M 
S F R  A 

i R G  N 
R T I A A  a 

0 DIS C C N  A 
N o  N T SOLVED A T I 

A o c  E 
s 1 E R S  

C 
S H 

L 

1 
E 

Pn 

E s v  
C *  

E 0 A X  A 

I 

I 1 

1240 101 

2BD 2BD 

1240102 2D 2D 20 2D 

2A u 2A u 2A 
I 

5 5 5 5- 5 5 5 

5 5 5 I 

5 5 5 5 5 2c 2c 

2c UBD U B D  2ABD UBD SAC 2ABD 2ABD 2ABo 
5c 5c 5c 5c 2BD 5c 5c 5c 

5D 5D SD 5D 5D 

SAC SAC 5AC SAC SAC 
88 2D 8B 2D 8B 2D 8B 20 8B 2D 

58-D 5B-D 5B-D 5B-D 2AD 5B-C 5B-C 
?A 2A 2A 2A 5BC 2A 2A 

, 

1 5ACD 5ACD 5ACD 5ACD 5ACD SACD SACD SACD SACD 

1 
1- 

2D 

2A 

2A-C 28 2B 

2c 2c 

~ ~ 

2cD 2c 2c 

28-0 81) 8B 8B 88 8B 88 8B 88 88 
SAB SAU 5AB 5ACD SAB 5AcD 5AB 5AB 5AB 
2c 2c 2c 8B 2c 8B 2c 2c 2c 28 

2A-C 2A-C 

2AB ?AB 



y :  
STATION STATION 

R NUMBER DESCRIPTION 
6) Y 

152 

TYPE OF DATA 1 
A D  H L 

A K d o  
O D  S P  

A s x  g 
I L O  & 
N V E  - 

R 
w 1  

L o y  

I E N  g 
T D  

D 
S 
S 

T R E  I 
A G  

E 

RIER 

~ 

62 20 

6 3  I' 

BASIN CdKXrp 12 

HPDROLOGIC ApeA 1.2 .5  H u m  Ebwrtaina Complex 

12501 Kclsey Creek (No Data Found) 

I I 

12502 L i t t l e  Carp River (No Data Found) 

I 
J 
I 
( 
I 

12503 S i d e  Cnek 

1250301 U S 4 1  Bridge 2c 2c 2c 2c 

2c 2c 2c 2 c  

I 

I 

I 1 I 

I !  - 

12505 Falls River 

2AD 2AD 'JS-41 Brldue In 
64 

67 , 06 1 *I 2D ZD 2D 

20 1 1250501 ' ~ * h ~ ~  
I 

I 5CD ig 5CD 

2AD 1u, 

2D 2D 2D 2D 2D 2D 

5CD 5CD 5CD 5CD 5CD SCD 
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y $  
STATION STATION 

R NUMBER DESCRlPTlON 
(SI Y 

74 06 1250501 (Continu*d) 

75 " 
I, 

74 o6 u50s02 A t  b l o t o x  P l a n t  Bridga 
i n  L'Anse 

154 

TYPE OF DATA 1 
O D  T H A D  
W I  A 

D 
R 
B 
D 
I 

E I 

T R  
E A O  S 

2 D  2 D  2D 2 D  2D 2 D  2D 2D 2D 

2Ac 5AB 5AB 5AB 5AB 5 M  5AB SAB 3AB 
8B 2C 2c 2c 2c 2c 2c 2c 2c 

8B 8B 8B 8B 8B 8 B  8 B  8B 8B 
5ACD 5ACD SACD SACD SACD 5ACD 28 SACD 5ACD SACD 

Rim k I N  

63  2o 

64 '' 

74 06 

75 " 

73 o6 

54- 20 7 4  

. 

o4 2o 

I '  
64 20 

haP 1.2 

12506 Silver River - 

1250601 A t  Sluureo h a d  Bridno 5AB SAB 5AB 5AB 
T51N. R32W. Sac. 25 

2A 2 A  u). 2A 

5ACD 5ACD 2B SACD SACD SACD 5ACD SACD SACD SACD 

SA ZC 5AB 5AB SAB 5ACD 5AB SAB 5AB SAB I 

8B 8B 8B 8B 88 8B 88 8B 8B 

I t  
8B 2C 2 c  2c 88 2c 2c 2c 2c I 

5c 5CD 5CD SCD SCD SCD 5CD I SCD j 5CD 2D 
L250602 County Road Bridge 

46-48-37 X 86-17-53 

1250603a 46-49-05 X 88-16-05 * 9 9 

I 
12507 Slate  River 

2AD 2AD ZAD 2AD L250701 Slmnee R ~ Y A ~  Rr'lrloB 
TSLN. R31W. Sac. 8 - 

. 12508 Ravine River 

I 
2AD 2AD 24D 2AD Skanee h a d  Bridge 

1250801 TSlN, R31W. Sac. 8 

I 

! 12509 Huron River 

2D 20 
I I 

6 3  2o 1250901 A t  Junction of East , and West Branch I I 

%aken direct ly  from 0WDC Cacalog of Information on Water Data, 1974. 

2D 2D 



1250701 2AD uo 2A 2 m  2 m  2A 

~ 

1250801 2AD 2AD ZA 2AD 2AD u 

1250901 2D 2D 2D 2D 2D 2D .. 

155 



A STATION STATION 
R NUMBER OESCRlPTtON 

fs) Y 

64 20 1250901 (Continwd) 

65 " 
1. 

W E  O? DATA 

0 0  H W I  

S 
S 

S A  
T R E  
A O  

E 

2h u u u  

20 2D 20 2D 

7 I - -  I I I I  I I I 1  
2 12511 P i n e  Uver 1 I I I I I I I 1 

I I I I 1  I I I I I I I I I I I 

54 
9 9 

I 
1 

4 12513 Yellow Dog Riwr (No Data Found) 

I 
I 

12510 Little Huron Biwr 

County Road Bridua 2D 2D 
6 3  2o 1251001 T52N. R29W. Sec. 29 

aTaken direct ly  from OWDC Catalog of Information on Water Data. 1974. 

bD represents Oct. 1 through Nov. 7 only.  

2D 2D 

15 6 

I 1  I I I I I I I 

63  

64 

63  

64  

71 

I 
I 

2c ZC 2c 2c zo 1251101 Bridge aear Much 

" U 2A 2A U 

A t  County bad 550 

i 

12512 Salmon Trout River 

A t  County Road 550 2c 2 c  2c 2c 20 1251201 Bridga. River nile 3.1 

" 2A u , u u 

, lCDb 28 28 2B 21 * 2B 
_ _  

72 

73 

* " leCD 1 
" 1 I' * lBCD 

i i  I 



FTATION 
N W E R  

1250901 

1251101 k 
1251201 

I 

157 



A 6 STATION STATION 
R NUMBER DESCRIPTION 
6) Y 

---- 

'Talreo directly from O W  Catalog of Information on Water Data. 1974. 

'TYPE OF DATA 

H 
A 

S R S  R 

e I C ib E :  1 ;  N 
C E  E 

S 
S 

O D  T S P  

B I  D 
D O  

Y O  

W I  " ;  A 

I N L S  F g  L 
D E  

T 
T R E  
A G  

E 

158 

RIVER 

. 

62 20 

63 " 

64 " 

65 

66 " 

67- 
74a 

63 20 

64 " 

65 " 

66 " 

67- 
74a 

64 70 

65 " 

 IN k a ~  1,2 

12514 Big Garlic R i t n r  

2c 2c zc A t  County Road 550 
1251401 B r i d r  

EA-C EA-C EA-c 8A-c 
5D 5D 5D 5D 
SAD SAD 5AD 5bD 

8B 2c 88 2C 8B 2C 8B 2C 

5 5 5 5 

2A 2A 2A u 

* 9 5 

I 11 

~- ~ ~ 

12515 Lj t t lc  Gar l i c  Rimr 

- I 
County Rod 550 AA-C RA-C EA-C 8A-C 

5AD SAD SAD SAD 
8B 2C 8B 2C 8B 2C 0B 2C 

1251501 Bridge 5D 5D 5D 5D 

I, * 5 5 5 5 

2A 2A 2A u I 

* 9 5 

12516 Harlow Creek 

1251601 County Road 550 Bridge u u 2A 2A 

2c 2c 2c zc 

! 

12517 Dead River 

ZB 2B 
Broken Dam RapIda 

L251701 T48N. R25W. Sec. 10 
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A STATION STATK)N 
R NUMBER DESCRIPTION 
61 Y 

2D 

63 20 1251702 CoWty Wad 550 B r i d g e  

64 

73 06 

" I. I 

, 9 

2D 2D 2D 2D 2D 2D 2 D  2D 

7s I " I " I 

;;- 
61 

62 

63 

66 

67 

71 

72 

73 

74 

63 

64 

67 

68 

71 

72 

73 

71 I 06 I 1251703 I 

* 1  21 1251801 Near Nesaunee 

" * l  5c 5c 2C 5c 5c 

46-31-29 X 87-36-25 

,I - 
I * 1  2BD 2BD 2 BD 2BD 2BD 

I* " * 1  2 B  28 2 B  28 

" * 1  2A 2A 2 A  

" * 1  6 6 6 

" * 1  PAD 

" 

I* I 

4 I 

* l  2 

" 1 I * 1 if 
, 1 SBC 

2 A  
" 

20 1251802 Xear N-28 B r i d g e  2Ac 2AC 2Ac ZAc 

" 2A 2A 2A 1 A  

2D 2D 2D 2D 2D 2D 2D o6 12s1803 Sear ti-41 B r i d g e  in 

" 5c 5c 5c sc 5c sc 5c 5c 

2AD 2A 2A 2A 2A 2A 2A 2A 
" 5BC 5B-D SB-D SB-D 5B-D 5B-D 2B-D 2B-D 5B-D 5B-D 

5AC 5AC SAC 5AC 5AC SAC 5AC SAC 5AC 
2BD 2BD 2BD 2BD 2BD 2BD 2BD 2BD 2BD 

*' 

5B-D 5B-D SB-D SB-D 5B-D 5B-D 5B-D 5B-D 5B-D 

I t  

Marquette 

I, 

I 2A 2 A 2 A  2A 2 A  2A 2A 2A 2A 

5cD ;; sa 5cD 5cD 

2B 52 5AcD 5AcD 5AcD 5AcD sun sm 
8 B  81 8 B  8 B  8 B  88 81 8 B  

2Ac SAB 5AB 5AB 5AB 5 M  SAB 5AB SAB 
81 2 c  2c 2c 2c 2c 2c 2c 2c 

5ACD 5AcD 

+I 1 2 5 1 8  Carp River 

160 



STATION 
N W E R  

1 2 5 1 7 0 2  

I 

I, 

1 

1 2 5 1 7 0 3  

1251801 

I 

t 

* 

I, 

I, 

1251802 

1251803 

,I 

16 1 

TYPE U T A  
P R  

HEAVY METALS E E 0 M 
A S F R  
N I T R G  
G R T I A A  

0 DUi. C C N  A 
N O  N T SOLVED I T I 

A D O C  E 
S L E R S  

C 
S H 

L 
0 
I 
D 
E 

" 
pH 

E S Y  

A 

U 2A 2A u 2A 

2A 2A 2A 2A 2A 

5CD 5cD 5CD 5CD SCD 5cD 5CD 5cD 2c 2 c  2c 

8 B  88 88 88 8 B  8 B  88 8 B  OB 8 B  

5 M  5AB 5AB 5A 2 C  5AB 5AB SA 2 C  5AB 5AB 5AB 
2c 2c 2c 8B 2c 2C 8 B  2c 2c 2c 

2A 

2A-C 2A-C 2A-C 5ACD SACD SACD 5ACD SACD 5ACD 5ACD 5ACD 5ACD 5ACD 

2AB 2 M  2AB 

2D 2D 2D 2D 2D 2D 2D 2D 

- 

5c 5c 5c 5c sc 5c 

2BD 2BD 2BD 2BD 2BD 2 BD 

28 2 8  2 B  

2A 2A 2A 

6 6 6 

2B 28  2B 

2Bc 2BC 

2AC 2AC 2A 2AC 2Ac ZAC 

2A 2A u 2A 2A 2A 

2D 2 0  20 2D 2D 2D 2D 2D 

5c 5c 5c 5c 5c 5c 5c 

2A 2A 2A 28 5 B  2A 2A 2A 

5AC 5AC SAC SAC SAC 5AC SAC 5AC 
2D 2DB 2DB 2DB 2DB 2DB 2DB 2BD 
2A u 2A 2A 2A 2A 2A 2A 

2C 2A-C 2C 

2 c  2 c  2 c  

5cD 2 c  2c 2c 2c 

58-D 58-D 5B-D 5B-D 2CD 58-D 5B-D 5 8 - D  2c 

5&D 5 8 - D  5B-D 58-D 5B-D 58-U 5B-D 5B-D 5CD 



STATION 
DESCRIPTION 

y $  
E STATION 

R NUMBER 
6) Y 

7 4  06 1251803 (Coaciawd) 

I5 " 

162 

W E  OF DATA - 
A 
R 

E 
S 

O D  
W I  

R 
I 
D 

E Y 

SACD SACD 5ACD SACD SACD SACD SACD S A m  5ACD 5ACD 
8B 8B 80 8B 88 8B 8B 80 8B 8B 

SAB SAB 5AB SA8 5AB SAB 5AB SAB 
2c 2 c  2c 2c 2 c  2c 2c 2c 

g R  T B 
H A  E 

S A T  
T R E  
A Q  S 

RIVER 

8 

73 06 

74 I' 

75 " 

. 

6 3  20 

6 4  " 

6 3  *O 

64 " 

  IN kcup 1*2 

muoLocIc AREA 1.2.6 Grand khrais CoPplar 

1 2 6 0 1  Chocolay River 

1 2 6 0 1 0 1  AC &=CY R0.d BridW SCD SCD SCD 5CD 5CD SCD 5CD 5CD 

S A 0  5ACD 2B 5g SACD SACD 5ACD SACD SACD 5ACD 
TOrn, a24w. Sac. 5 

1 
8B 8B 8B 88 8B 8B 8B 8 B  

8B 2 c  2c 2c 2 c  2c 2 c  2 c  2c I 
I 

J 

1 2 6 0 2  Sand River 

2B 1x 25 28 County Road 480 Brldua 
~260201 T4rn. R23w, sac. 14 

U C  2AC 2A U C  

_ _ _ ~  _ - .~ 

1 2 6 0 3  Laushirig Whit*fish Uver 

2B 2B 2B 2B 

U 2A U u 

' C o u a c y  Road Brldga 
1260301 T47N. R22W, Sec. 3 

1 12606 Rock River 

1 
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y t  

R NUMBER 
E STATION STATION 

DESCRIPTION 
6) Y 

55- 2o 1260601a n-28 nridg* 
70 66-27-45 X 06-55-00 

164 

TYPE OF DATA 1 
O D  A D  
W I  

$ R  T 
H A  E 

N I 
T 

S A T  
T R E  
A O  

E s V D  

9 9 Ub 2Ab 

Rim 

63 20 

64 " 

. 

;ig 2o 

64 " 

65 " 

~ 

53- 20 
70 

, 

-~ 

63 2o 

'Taken 

&IN how 1.2 

12605 Au Train River 

5AB 5AB 5AB 5AB 

2A 26 2h 2h 

County Road Bridge 
1260501 T46N. RZOW. Sec. 5 

12606 Furnace Creek 
1 4 

I 
I 

9 9 3-20 Bridge 
1260601 66-26-30 X 86-62-25 

1 2AB 2AB m 

I 2D 2D 2D 

2A 

2D 

.- 

12607 Miners River 

1260701a CouatY Road B d d W  9 9 2Dc 2DC 
T47N. U8U, Sec. 10 

12608 Hosquito River 

~ ~~ 

2D 2D 2D 2D County Road Bridge 
1160801 T48N. W7W. Sac. 31 

12609 Seven Mile Creek (No Data Found) 

d i r e c t l y  from OWDC Catalog of Information on Water Data, 1974. 
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12611 Sucker Rtver 

63 20 1261101 T49N. U3U. Swc. 2 SD 5 D  SD SD 
1 

'Pt O f  DATA 

65 

53- 
74 

63 

73 

74 

75 

5 3- 
70' 

63 

65 

I 

t 

,I 2c 2c " ?C 2c I 

20 1261102' 06-40-00 X 85-54-45 9 
\ 

-4 

i 
12612 B l i n d  Sudur River 

I 
I 20 1261201 I T49N. U2W, S.C. 1 2D 5D SD 5D 

. 12613 Two b a r t e d  Riwr flow: 8.5 (300 cf.) 

A t  End of County Road 5CD 2CD 5CD SCD 5cD SCD SCD SCD 5CD 

SACD SACD SACD SACD SACD 
O6 1262301 423. TSON. R9W, k c .  33 

88 88 2A 5AcD 88 
8B 88 8B 8B 8B 

2c 2C 2c 2c 2c 2c 2c 2c 2c 

SACD SACD " 

I, 88 SAB 5M 5AB 5AB 5AB SAB 5AB 5 0  " 

9 9 2o 1261302 ::-$!& X 83-25-30 

" 2D 2D 2D 2D 

" 2c 2c 2c 2c t 

I--------___ --- 

ahken directly from OWDC Catalog of Information on Water Data. 1974. 

166 
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i 

STATION 
DESCRIPTION 

y : :  
E STATION 

R NUMBER 
6) Y 

16 8 

TYPE O f  DATA 
H A D  1 

A 

N 

f D  5 
Y 

b S I N  

63 20 

65 " 

64 2o 

65 " 

67 06 

70 I' 

73 " 

74 " 

75 " 

5 3  
74- *' 
67 06 

64 20 

67 06 

68 " 

69 I' 

b U P  1.2 

12614 Little TM 8.art.d Eiwr 

2D 2D 

2c 2c 

2D 20 
1261401 T49N. RN. 5.C. 12 

I, 2c 2c 

12615 h c s y  Riwr 

Wire Wad Bridge ?A ?A 2A 2A 

1261501 T49N. MU, See. 3 - 
2c 2c 

2D 

I, 2c 2c 

I 2D 2D 2n 2D 20 2D 1 2D 2D 

t 1 
2D 2D 2D 

2D 2D 
2c 2c 

50 5D 5 D  5D 5D 2c 

2D 2D 2D 
2 c  2 c  I 
5D 5 D  2c 2c 2 c  

2CD 5D 

8 B  8 B  88 8 B  
SAC0 SACD SACD 5ACD 

5AB 5M 5AB 5 0  5AB 5AB 5AB 

I I* ~ A C D  SACD 2B 5 r B D  5ACD 5ACD 8 B  8 B  8 B  8B 

I 5AB 5AB 2c 2 c  2c 2c 2c 
~ 2c 2c 2c 2c 

1.2.7 Tahqunmanon HYDROLOGIC AREA 

(925 cfs) I 

3 
12701 TahquoPrnon River flw: 26.2 m I s  

0.7  Mles up from Big 1 
1270101 Falls 46-34-30x85-16-10 

2c 2 c  2c 2 c  

M-123 Bridge ac 2Ac ZAC 2AC U C  
1270102 

20 2D 

5c 5c 

5 5 5 5 

2D 2D 2D 2D 2D 2D 

5c 5c 5c 5c 5c 5c 5c 

2A 5 5 5 5+-D 5ACD 5 



1 2 7 0 1 0 1  

2 c  

1 2 7 0 1 0 2  2AC 2AC 2A 2AC U C  

2 0  2D 2D 2D 2D 2D 2D 

5c sc sc 5 c  5c sc sc 
I 

5 5 5 sm 5 5 5 

169 
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A 2 STATION STATION 
R NUMBER DESCRIPTION 
6) $ 

172 

me or DATA 
A 0  n L 

A It $ 0  
0 0  t 
W I  

A 

I 
t R  T 
H A  

N S I 
A G  T Y O  D E  S E 

RIVER 

I 20 74 
63  20 

64 " 

I 

64 29 

74 O6 

75 I' 

74 06 

7 5  I' 

63 06 

BASIN &CUP 1 2  

12804 Pmdillr CNak 

3 9 5 9 9 9 9 
N u ?  Much 

1280401' 46-26-25 X 64-69-20 

1280402 Fi,%:f EfYz8 2c 2c 2c 2c 

2A u 2A u 

12805 M i o h  River 

Z A  2A 26 2A 12s0501 M-28 Bridge 
5AED 5ACD 5ACD 5ACD 
8B RB 8B 88 

ZAC 5AJ3 5AB 5AB 5AB 5AB 5AB 5AB 5AB 
?C 8B 2c 2c 2c 2c 2c 2c 2c 

SACD 5ACD 5ACD 5ACD 
8B 8B 8B 8B 80 8B 

2AC 5AB 5 8 8  5 M  5AB 5AB 5AB SAB 5AB 
88 2c 2c 2c 2c 2c 2c 2c 2c 
5c 5c 5 c  5c 5c 5c 5c 5c 5c 5c 

2D 2D 2D 20 2D 2D 2D 2D 2D 

Orrr Road Bridge 5ACD 5ACD 
1280s02 66-23-50 X 84-31-58 8B AR 8B 8B 

- 
1280503 Forest Road Bridge SACD SED 

46-26-22 X 84-29-57 88 88 

I1280504 A t  UIirka Bay Rd. Bridge ZD 
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Evaluat ion and Summary of Data f o r  River Basin Group 1 . 2  

Th i s  r i v e r  bas in  group inc ludes  e i g h t  hydrolo i c  areas i n  two states, 
19,850 km2 (7,635 mi2) i n  Michigan and only 240 km 9 (92 mi2) i n  Wisconsin. 
Of t h e  88 t r i b u t a r i e s  included on the DAM f o r  t h i s  r i v e r  bas in  group, 27 had 
s u f f i c i e n t  d a t a  t o  cons ider  annual  loading  c a l c u l a t i o n s .  
t h i s  r i v e r  bas in  group have been monitored, a l though i n  some cases continuous 
flow d a t a  are not  a v a i l a b l e .  Nineteen t r i b u t a r i e s  have a t  least monthly d a t a  
a v a i l a b l e  f o r  one o r  more years ,  and many have been monitored a t  increased 
frequency dur ing  t h e  s p r i n g  per iod.  However, only s i x  of t h e  t r i b u t a r i e s  have 
gauging s t a t i o n s  near  t h e i r  mouths. 
c a l c u l a t i o n  purposes inc lude  a l a c k  of continuous flow d a t a  on many of t h e  
t r i b u t a r i e s  and a l a c k  of d e t a i l e d  sampling f o r  water q u a l i t y  and flow over 
runoff  events .  
Exceptions t o  t h i s  are t h e  Tahquamenon, Big G a r l i c  and L i t t l e  G a r l i c  Rivers .  
Only f i v e  t r i b u t a r i e s  have long term flow records .  
f o r  Hydrologic Areas 1.2.3, 1.2.5, and 1 .2 .7 ,  a l though only  one stream from each 
of t hese  t h r e e  hydrologic  areas w a s  considered t o  be a major t r i b u t a r y  ( t a b l e  4) 
t o  Lake Superior .  Nonetheless,  a cons iderable  p o r t i o n  of t h e s e  hydrologic  areas 
is c u r r e n t l y  unmonitored. 

A l l  major streams i n  

Def i c i enc ie s  i n  the  d a t a  f o r  loading  

Most t r i b u t a r y  loading  da ta  covered only a s h o r t  t e r m  per iod.  

Few loading d a t a  were found 

Hydrologic Area 1 . 2 . 1  - Porcupine Mountains Complex. Of t h e  18 t r i b u t a r i e s  
i d e n t i f i e d  on t h e  DAM, 1 4  minor streams had l i t t l e  o r  no d a t a  a v a i l a b l e  f o r  
e s t ima t ing  loadings .  
a t  s t a t i o n  1210201, l oca t ed  approximately 24 km (15 mi l e s )  from t h e  mouth. 
Very few use fu l  chemical d a t a  are a v a i l a b l e  before  1973, a l though t h e r e  were 
a number of monthly measurements made dur ing  t h e  summer i n  t h e  1960's. Most 
of t h e  u s e f u l  d a t a  on t h e  Black were coLlected a t  s t a t i o n  1210203 which w a s  
sampled monthly i n  1973 through 1975 i n  support  of t h e  ULRG S t u F .  During the  
sp r ing  of 1974 and 1975, samples w e r e  c o l l e c t e d  on an approximately biweekly 
b a s i s .  Ins tan taneous  flow measurements were taken a t  t h i s  s t a t i o n  a t  t h e  time 
of sample c o l l e c t i o n .  Because t h e r e  are no major t r i b u t a r i e s  which j o i n  t h e  
Black River below t h e  continuous gauging s t a t i o n ,  i t s  record  p lus  t h e  ins tan taneous  
measurements probably provide acceptab le  d ischarge  da t a .  

The Black River has  been gauged cont inuously s i n c e  1954 

The  P r e s q u e  Isle River data consists mostly of data c o l l e c t e d  i n  support  
of t h e  ULRG s t u d y .  Frequency of measruement w a s  s i m i l a r  t o  t h a t  of t h e  Black 
River ,  except  that biweekly measurements were made only i n  t h e  s p r i n g  of 1974. 
While t h e r e  have been a number of samples taken f o r  heavy metals a n a l y s i s ,  no 
da t a  w e r e  found f o r  e i t h e r  p e s t i c i d e s  o r  r e f r a c t o r y  organics .  

Scattered data are a v a i l a b l e  f o r  t h e  L i t t l e  Carp River ,  t h e  Carp River ,  t h e  
Union River ,  and t h e  L i t t l e  I ron  River, bu t  they are probably not  s u f f i c i e n t  
f o r  making loading  c a l c u l a t i o n s .  

There are cons iderable  amounts of d a t a  a v a i l a b l e  f o r  t h e  I ron  River ,  a l though 
few d a t a  sets cover an annual  cyc le .  S t a t i o n  1121005 w a s  monitored i n  support  
of t he  ULRG s tudy  on a monthly monitoring b a s i s  d u r G g  1974 and 1975, w i th  e x t r a  
samples taken i n  t h e  s p r i n g  of those  years .  Unfortunately,  t h e r e  i s  no gauging 
s t a t i o n  on t h e  I ron  t o  provide s u f f i c i e n t  f low d a t a  f o r  loading  e s t ima t ion .  

The Mineral  River has  been sampled s i n c e  1971 a t  a near-mouth s t a t i o n ,  wi th  

174  



r egu la r  sampling beginning i n  1973 i n  support  of t h e  ULRG s tudy.  
flow gauge exists near t h e  mouth, a l though instantaneous measurements were 
made at  t h e  time of sampling during 1974 and 1975. 
on heavy metals, p e s t i c i d e s ,  and r e f r a c t o r y  organics  although sampling w a s  
r e l a t i v e l y  inf requent .  

No continuous 

Some d a t a  are a v a i l a b l e  

No o t h e r  s i g n i f i c a n t  loading  d a t a  are a v a i l a b l e  f o r  t h e  o the r  t 2 i b u t a r i e s  
i n  t h i s  complex. 
fo re s t ed  lands,  so they  would not  be expected t o  con t r ibu te  l a r g e  non-point 
source loadings.  

Nevertheless,  t h e  streams i n  t h i s  hydrologic area d r a i n  mostly 

Hydrologic Area 1.2.2 - Ontonagon River. The Ontonagon River is  t h e  l a r g e s t  
t r i b u t a r y  i n  River Basin Group 1 .2  i n  terms of discharge rate and has  had a 
continuous flow gauge i n  service a t  s t a t i o n  1220101 s i n c e  1942. 
t h i s  s t a t i o n  is  loca ted  approximately 34 river k iGmete r s  (21 mi les )  upstream 
from t h e  mouth and above t h e  confluence of s eve ra l  t r i b u t a r i e s .  

Unfortunately,  

There are a number of  s t a t i o n s  near  the mouth of t h e  Ontonagon used f o r  
Monthly ana lyses  w e r e  made i n  support  of ULRG a t  physico-chemical sampling. 

s t a t i o n  1220103 f o r  suspended s o l i d s ,  s i l ica,  n i t r a t e ,  ammonia, t o t a l  k j e l d a h l  
n i t rogen ,  t o t z  phosphorus, and d isso lved  r e a c t i v e  phosphorus f o r  most of 1974 
and e a r l y  1975., wi th  key loading  parameters monitored on a biweekly b a s i s  during 
t h e  sp r ing  per iod.  
b a s i s  f o r  a number of years .  

S t a t i o n  1 2 2 0 1 g  has  been monitored on a genera l ly  monthly 

I n  summary, t h e r e  is a genera l ly  good record of monthly measurements on t h e  
Ontonagon River,  a l though t h e r e  have been no a t tempts  a t  monitoring runoff events  
fo r  t h i s  major t r i b u t a r y .  

Hydrologic Area 1.2.3 - Keweenaw Peninsula Complex. 
i d e n t i f i e d  f o r  i nc lus ion  on t h e  DAM, 26 were found t o  have e i t h e r  no d a t a  
a v a i l a b l e  o r  d a t a  i n s u f f i c i e n t  f o r  loading ca l cu la t ions .  
t h i s  complex, which is l ack ing  any major t r i b u t a r i e s ,  is  second i n  size only 
t o  one o t h e r  river i n  t h i s  river basin group ( the  Ontonagon). 

Of t h e  29 t r i b u t a r i e s  

The drainage area i n  

For t h e  purposes of t h i s  r epor t ,  Portage Lake, which connects with Lake Superior 
by cutting across the Keweenaw Peninsula, w a s  considered t o  be part of Lake Superior.  
Thus, t r i b u t a r i e s  d ra in ing  i n t o  Portage Lake were considered f o r  inc lus ion  on 
t h e  DAM. The P i lg r im River,  t r i b u t a r y  t o  Portage Lake, conta ins  some p o t e n t i a l l y  
u s e f u l  da t a .  
wi th  biweekly measurements made i n  t h e  sp r ing  of 1973. 

It was  sampled approximately on a monthly b a s i s  i n  1972 and 1973, 

The Trap Rock River is t h e  l a r g e s t  t r i b u t a r y  i n  the area. S t a t i o n  1231702, 
only a few k i lometers  above t h e  mouth, has  been gauged on a continuous b a s i s  
s ince  1966. 
dur ing  1972 and 1973, which r ep resen t s  approximately a yea r ' s  worth of n u t r i e n t  
da t a .  The Sampling frequency w a s  monthly except during t h e  sp r ing  of 1973 when 
biweekly monitoring was conducted. 

Physico-chemical da t a  are r a t h e r  sparse except a t  s t a t i o n  1 2 3 1 7 g  

Washington Creek, loca ted  on Isle Royal o f f shore  of t h e  Michigan c o a s t l i n e  
a l s o  has  had some d a t a  c o l l e c t e d  near  t h e  mouth. Since 1966, t h e r e  have been 
some s c a t t e r e d  ana lyses  of a number of parameters inc luding  suspended s o l i d s  
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and some n u t r i e n t  spec ie s .  For a number of yea r s ,  measurements were made on 
a q u a r t e r l y  b a s i s .  There have a l s o  been a number of measurements of heavy 
metals, p e s t i c i d e s ,  and r e f r a c t o r y  organics ,  most of which have been made on 
a one-time b a s i s  dur ing  t h e  f a l l .  Instantaneous flow measurements have been 
made a t  t h i s  station a t  varying f requencies ,  but  t h e r e  is no continuous flow 
record a v a i l a b l e .  

I n  summary, a l though Hydrologic Area 1 .2 .3  is  r e l a t i v e l y  l a r g e ,  t h e r e  are 
not  l a r g e  amounts of loading  d a t a  a v a i l a b l e .  Nevertheless ,  t h e  streams d r a i n  
r e l a t i v e l y  remote and undeveloped land except f o r  t h e  Houghton-Hancock area. 

Hydrologic A r e a  1.2.4 - Sturgeon River. A continuous flow gauging s t a t i o n  

Unfortunately,  t h e  s t a t i o n  l o c a t i o n  is  above t h e  confluence of t h e  major 
is  loca ted  a t  s t a t i o n  1240101 on the  Sturgeon River and has  been opera t ing  s i n c e  
1974. 
t r i b u t a r y  of t h e  Sturgeon. 
area of  t h e  Sturgeon w a s  c o l l e c t e d  a t  s t a t i o n  1240102, wi th  approximately 
monthly n u t r i e n t  ana lyses  a v a i l a b l e  between 1969 and 1971. 
p e s t i c i d e s ,  and r e f r a c t o r y  organics  d a t a  are a l s o  a v a i l a b l e  dur ing  t h i s  per iod.  
This  s t a t i o n  w a s  a l s o  used as an ULRG s t a t i o n  wi th  n u t r i e n t  and o t h e r  d a t a  
c o l l e c t e d  dur ing  1974 and 1975. There were a l s o  a number of l imi t ed  measurements 
of d i sso lved  heavy metals, p e s t i c i d e s ,  and r e f r a c t o r y  organics .  Some d a t a  u s e f u l  
f o r  loading  purposes were c o l l e c t e d  over similar per iods  dur ing  1973 by two 
d i f f e r e n t  agencies .  
dependent d a t a  from the  same s t a t i o n .  
undeveloped area and would be expected t o  be of high water q u a l i t y .  
does d ischarge  i n t o  t h e  Keweenaw Bay, a f a c t o r  which may r e s u l t  i n  some loca l i zed  
effects due to  the  r e s t r i c t i o n s  i n  c i r c u l a t i o n  posed by t h e  embayment. 

Most chemical d a t a  a v a i l a b l e  f o r  t h e  r i v e r  mouth 

Some heavy metals, 

Thus, t h e r e  may be some oppor tuni ty  f o r  comparing in-  
The Sturgeon River d r a i n s  a r e l a t i v e l y  

This  stream 

Hydrologic Area 1.2.5 - Huron Mountains Complex. O f  t h e  18 t r i b u t a r i e s  
i n  t h i s  complex, 12 were found t o  have e i t h e r  no d a t a  o r  d a t a  t h a t  were judged in -  
s u f f i c i e n t  f o r  c a l c u l a t i n g  loadings.  Most of t h e  unmonitored t r i b u t a r i e s  are 
r e l a t i v e l y  minor and probably c o n t r i b u t e  l i t t l e  loading  t o  the  l akes .  

Although t h e r e  are some s c a t t e r e d  d a t a  a v a i l a b l e  f o r  t h e  F a l l s  River from 
t h e  1960's, t h e  most u s e f u l  d a t a  f o r  loading  es t imat ion  purposes were co l l ec t ed  
i n  support  of t h e  ULRG s tudy.  S t a t i o n  1250502 w a s  o r i g i n a l l y  sampled as p a r t  
of t he  ULRG s tudy u n t i l  t h e  f a l l  of 1974. 
i n d u s t r i a l  d i scharge  i n t e r f e r e d  wi th  t h i s  s t a t i o n  so t h e  sampling l o c a t i o n  w a s  
changed t o  s t a t i o n  1 2 5 0 5 z .  
(biweekly i n  sp r ing )  measurements of key parameters were taken  inc luding  
n u t r i e n t s  and suspended s o l i d s .  During 1975, a t  s t a t i o n  1250501, only d isso lved  
r e a c t i v e  phosphorus w a s  measured on a biweekly b a s i s  during t h e  s p r i n g  per iod.  
There are some l imi t ed  heavy metal, p e s t i c i d e ,  and r e f r a c t o r y  organic  d a t a  
a v a i l a b l e  f o r  both years ,  they are probably not  s u f f i c i e n t  f o r  u se  in  loading  
c a l c u l a t i o n s .  There is  no continuous flow s t a t i o n  i n  t h e  v i c i n i t y  of t h e  river 
mouth. However, some ins tan taneous  flow measurements have been made. 

H z e v e r ,  i t  w a s  found t h a t  an 

During 1974 a t  s t a t i o n  1250502 approximately monthly 

The S i l v e r  River w a s  a l s o  sampled as p a r t  of t h e  ULRG study dur ing  1974 
and 1975. Other h i s t o r i c a l  da t a  do e x i s t  bu t  a r e  not  s u f f i c i e n t  f o r  
loading  c a l c u l a t i o n  purposes.  No flow d a t a  o t h e r  than t h e  ins tan taneous  flow 
measurements taken dur ing  t h e  ULRG s tudy  are a v a i l a b l e .  
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Data on t h e  Big Garlic River are a v a i l a b l e  d a t i n g  from 1962. During 
some yea r s  monthly a n a l y s i s  of some parameters u se fu l  for loading  purposes, 
such as silica, nitrate, and anmonia, were obtained.  
a v a i l a b l e ,  however. 
du r ing  the winter through sumner per iod of 1963 and dru ing  t h e  s p r i n g  of 
1964. 
were obtained on a biweekly bas i s .  
L i t t l e  Garlic River. 

No phosphorus d a t a  are 
Biweekly measurements of s i l ica  and n i t ra te  were made 

There are also some heavy metal d a t a  f o r  t h i s  t r i b u t a r y ,  some of which 
Simi la r  d a t a  were found t o  exist f o r  t h e  

The most u s e f u l  d a t a  f o r  t h e  Dead River were obtained as p a r t  of t h e  
ULRG s tudy .  Flow d a t a  are l i m i t e d  t o  ins tan taneous  measurements taken a t  
t h e  time of sampling dur ing  1974 and 1975. The Dead River d r a i n s  several 
major impoundments loca ted  c l o s e  t o  t h e  r i v e r  mouth. 
t h e  Carp River ,  ope ra t iona l  s i n c e  1961, is  loca ted  approximately 15 r i v e r  
k i lometers  (9 mi les )  upstream from t h e  mouth. 
l a r g e  d i s t ance ,  i t  is  a c t u a l l y  near  t h e  headwaters. Since 1971, t h e r e  is 
a cons iderable  amount of phys i ca l  and chemical d a t a  a v a i l a b l e  f o r  t h e  river 
mouth area of t h i s  t r i b u t a r y .  
measurements of most of t h e  key loading  parameters were co l l ec t ed  between 
1973 and 1975. 
t h e  same frequency a t  which t h e  sampling was conducted. 

The gauging s t a t i o n  on 

Although t h i s  i s  no t  a p a r t i c u l a r l y  

Monthly t o  biweekly (during t h e  sp r ing )  

Instantaneous f low measurements were a l s o  made, gene ra l ly  at 

Hydrologic Area 1.2.6 - Grand Marais Complex. Of t h e  15  t r i b u t a r i e s  
i d e n t i f i e d  f o r  i nc lus ion  on t h e  DAM i n  t h i s  complex, only  3 ( the  Chocolay, 
t h e  Two-Hearted and t h e  Betsy) were found t o  have s u f f i c i e n t  d a t a  f o r  loading 
c a l c u l a t i o n s .  
ULRG s tudy.  
except  f o r  ins tan taneous  measurements made a t  the  time of sampling. 
t hese  t r i b u t a r i e s  were sampled on a monthly b a s i s  except  f o r  biweekly measurements 
dur ing  t h e  s p r i n g  of 1974. 
metals f o r  a number of  t he  streams i n  t h e  complex. P e s t i c i d e s  and r e f r a c t o r y  
organics  were also analyzed from t h e  grab samples taken dur ing  t h e  ULRG s tudy 
e f f o r t .  

E s s e n t i a l l y ,  a l l  of t hese  d a t a  were c o l l e c t e d  i n  support  of t h e  
No flow d a t a  are a v a i l a b l e  f o r  t h e  mouth areas of t hese  streams 

Generally,  

A number of grab samples w e r e  taken f o r  a n a l y s i s  of 

Hydrologic Area 1 .2 .7  - Tahquamenon. The Tahquamenon River has  been 
gauged cont inuously s i n c e  1953 at s t a t i o n  1270101 loca ted  approximately 30 
river kilometers (19 miles) upstream from the mouth. 
is below t h e  confluence of t h e  major t r i b u t a r i e s  t o  t h e  Tahquamenon River. 
s i g n i f i c a n t  amount of d a t a  u s e f u l  f o r  loading  purposes has  been c o l l e c t e d  on 
t h i s  t r i b u t a r y  s i n c e  about 1969, gene ra l ly ,  on a monthly b a s i s .  
1270102, loca ted  near  t h e  r i v e r  mouth, w a s  used t o  c o l l e c t  d a t a  i n  support  of 
t h e  G G  study.  In  add i t ion  t o  t h e  r egu la r  monthly and biweekly samples f o r  
n u t r i e n t s  and s o l i d s ,  some samples were analyzed f o r  d i sso lved  heavy metals, 
p e s t i c i d e s ,  and r e f r a c t o r y  organics .  
record i n  which both water q u a l i t y  and flow d a t a  have been c o l l e c t e d  on a 
r egu la r  b a s i s .  Even though t h e  flow gauge is loca ted  somewhat upstream from the  
r i v e r  mouth, i t  should be p o s s i b l e  t o  g e t  a h i s t o r i c a l  pe r spec t ive  on loadings 
from t h i s  r i v e r .  The l a c k  of measurements dur ing  storm events  would l i m i t  t h e  
use fu lness  of e s t ima t ions  f o r  some parameters,  a l though t h i s  problem e x i s t s  f o r  
most streams i n  t h e  Great Lakes Basin. 

Nevertheless, the station 
A 

S t a t i o n  

Thus, t h i s  s t a t i o n  has a long period of 
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*drologic Area 1.2.8 - Sau l t  Complex. The Sau l t  Complex has t h e  smallest 
dra inage  area i n  River Basin Group 1.2.  
only t h e  Waiska River has da ta  t h a t  could poss ib ly  be use fu l  for loading 
c a l c u l a t i o n s .  
1974 and 1975. 
dur ing  ULRG. 
t h e  mouth, represent  a reasonable  approximation of t o t a l  loadings.  
measured and t h e  frequency of sampling were the  same as 
s tudied  i n  t h e  Upper Peninsula  of Michigan. 
some instantaneous measurements, are ava i l ab le .  

Of t h e  f i v e  t r i b u t a r i e s  t h i s  complex 

These d a t a  were obtained as p a r t  of t h e  ULRG study,  mostly during 
Two s t a t i o n s  on t h e  Waiska, one on t h e  w e s t  branch, were sampled 

The con t r ibu t ions  from t h e s e  two branches which converge j u s t  above 
The parameters 

t h e o t h e r  ULRG s t a t i o n s  
No river flow d a t a ,  o the r  than 
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IDENTIFICATION AND EVALUATION OF LAKE MICHIGAN DATA 

BASIN DESCRIPTION 

The Lake Michigan hydrologic boundaries encompass an area of 117,327 km2 
(45,300 mi2). 
32.1 percent ,  Indiana 5.2 percent  and I l l i n o i s  0 .1  percent .  
Basin is divided i n t o  four  river bas in  groups, shown i n  Figure 10. River Basin 
Groups 2.1, 2.2, 2.3, and 2.4 d r a i n  areas of 43,670 km2 (16,861 m i * ) ,  5,633 km2 
(2,175 mi2), 33,556 km2 (12,956 mi2), and 34,545 km2 (13,338 mi2) r e spec t ive ly .  

The S t a t e  of Michigan conta ins  62.6 percent  of t h e  area, Wisconsin 
The Lake Michigan 

S o i l s  of t h e  Lake Michigan Basin vary from t h e  sandy and g rave l ly  s o i l s  of 
nor thern  Michigan and Wisconsin t o  l i g h t l y  colored loams and c l ay  loams i n  
e a s t e r n  Wisconsin, t o  v a r i a b l e  sands and c l a y  s o i l s  i n  Michigan, Indkana and 
I l l i n o i s .  Most of t h e  soils are q u i t e  a c i d  and low i n  organic  matter. Poor 
drainage is a problem i n  c e n t r a l  Wisconsin as w e l l  as  nor thern  Indiana,  ea s t e rn  
I l l i n o i s ,  and southern Michigan. 

From t h e  no r th  moving south,  t h e  ex ten t  of land in f o r e s t s  decreases .  Most 
of t h e  nor thern  one-third is fores ted .  The upper Peninsula of Michigan and t h e  
no r theas t e rn  s e c t i o n  of Wisconsin are both covered ex tens ive ly  by nor thern  hard- 
woods and c o n i f e r s  with aspen s tands  appearing i n  g r e a t  numbers. Bogs are a l s o  
numerous. 
Approximately 70 percent  of t h e  area i s  covered with coniferous spec ie s  and 
aspen. 
10  t o  20 percent  l e f t  i n  fo re s t l and .  

The nor thern  lower penninsula of Michigan is a l s o  heavi ly  fo re s t ed .  

The southern s e c t o r s  of t h e  bas in  are pr imar i ly  a g r i c u l t u r a l  wi th  only 

The bas in  has  a d i s t i n c t  c o n t r a s t  i n  populat ion d i s t r i b u t i o n .  The southern 
half is highly urbanized and also highly d i v e r s i f i e d  i n  a g r i c u l t u r a l  a c t i v i t i e s .  
The nor thern  ha l f  is more devoted t o  t h e  development and u t i l i z a t i o n  of r ec rea t iona l  
resources .  The Lake Michigan bas in  had t h e  l a r g e s t  populat ion of t h e  f i v e  Great 
Lakes Basins i n  1970, wi th  a populat ion dens i ty  of about 114 people per  square 
ki lometer  (296 pe r  square mi le ) .  The 1970 populat ion census showed' 11,187,000 
people,  or 83 percent  of t h e  area's t o t a l  populat ion,  l i v i n g  i n  urban a reas .  

Mineral depos i t s  found i n  t h e  bas in  are r e f l e c t i o n s  of its sedimentary o r i g i n  
and subsequent g l a c i a t i o n .  
s e c t i o n  of t h e  Basin while s tone  and sand and g rave l  are p r i n c i p a l  minerals  i n  
most of t h e  bas in .  O i l ,  gas, sa l t ,  and gypsum depos i t s  occur pr imar i ly  i n  
Michigan. 
I l l i n o i s  produces peat i n  s i g n i f i c a n t  q u a n t i t i e s .  

I ron  is found p r i n c i p a l l y  i n  t h e  western Michigan 

Marl is a l s o  found in southern Michigan and nor thern  Indiana.  Northern 

Major sources  of p o l l u t i o n  i n  t h e b a s i n  inc lude  t h e  wastewater e f f l u e n t s  of 
f o r e s t  p r o d u c t ' i n d u s t r i e s  i n  t h e  nor thern  po r t ion  of t he  bas in ,  t he  l ack  of t e r t i a r y ,  
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and in many cases, secondary t reatment  i n  the  publ ic  and p r i v a t e  wastewater 
d i s p o s a l  systems, and t h e  drainage from a g r i c u l t u r a l ,  urbanized, and n a t u r a l  
lands.  
from about 810 square m i l e s  of t h e  Lake Michigan Basin i n t o  t h e  I l l i n o i s  River. 
Except dur ing  extreme f lood condi t ions  t h i s  process  has  been success fu l  in 
pro tec t ing  Lake Michigan's waters. 
and the area it  serves a l s o  is normally d iver ted  from t h e  Lake Michigan drainage 
area t o  t h e  Upper Miss i s s ipp i  River Basin. Occasionally t h e  Grand Calumet River 
reverses and flows i n t o  Lake Michigan. 

The C i ty  of Chicago i n  the  S t a t e  of I l l i n o i s  d i v e r t s  t h e  n a t u r a l  drainage 

Wastewater from t h e  Ci ty  of Hammond, Indiana,  

In t ense  s o i l  e ros ion  condi t ions  occur i n  t h e  southern po r t ion  of River Basin 
Group 2.1 due t o  i n t e n s i f i e d  a g r i c u l t u r e  p r a c t i c e s  and r e l a t i v e l y  heavy r a i n f a l l .  
River Basin Group 2.3 s u f f e r s  from s i g n i f i c a n t  amounts of e ros ion  and sedimentation 
due t o  the  presense of highly erodable  s o i l s ,  r e l i e f  c h a r a c t e r i s t i c s ,  r e l a t i v e l y  
in t ense  r a i n f a l l ,  and ex tens ive  c u l t i v a t i o n  of crop land. 
2.4 e ros ion  and sedimentation rates are t h e  h ighes t  i n  t h e  western areas due 
pr imar i ly  t o  the  high concent ra t ion  of f r u i t  farming along t h e  western shore.  

I n  River Basin Group 

Approximately 931,000 hec ta re s  (2.3 mi l l i on  ac re s )  of a g r i c u l t u r a l  land i n  
About 60 percent  of t h a t  land t h e  Lake Michigan bas in  have a drainage problem. 

has  some dra inage  improvements i n s t a l l e d .  

EVALUATION AND SUMMARY OF LAKE MICHIGAN DATA 

The U.S. Lake Michigan drainage basin has been divided i n t o  20 hydrologic 
areas and fou r  r i v e r  bas in  groups covering 117,780 km2 (45,300 mi2) i n  Michigan, 
I l l i n o i s ,  Indiana,  and Wisconsin. About ha l f  of t h e  118 t r i b u t a r i e s  included on 
t h e  DAM f o r  t h i s  bas in  had water q u a l i t y  d a t a  s u f f i c i e n t  f o r  annual loading 
estimates. However, of t h e  38 major t r i b u t a r i e s  ( a s  i d e n t i f i e d  i n  Table 4) i n  
t h e  basin,  about 70 percent  have been monitored f o r  water q u a l i t y  a t  least monthly 
f o r  one o r  more years .  
of t h e  t r i b u t a r i e s  have long-term water q u a l i t y  records  a v a i l a b l e  on them. 

Out of a l l  t h e  t r i b u t a r i e s  i n  the  bas in  about 30 percent 

Data c o l l e c t i o n  programs on Lake Michigan t r i b u t a r i e s  have genera l ly  operated 
on a monthly o r  i n  some cases a grab sample bas i s .  
w a s  found only on cu r ren t  s t u d i e s  being conducted on t h e  Menomonee River.  
add i t ion ,  cu r ren t  studies are being conducted on the Grand River u t i l i z i n g  daily 
sampling which should give i n s i g h t  t o  runoff events .  
s o l i d s  and ch lo r ide  d a t a  f o r  Lake Michigan have come from monthly sampling programs. 
Few disso lved  r e a c t i v e  phosphorus da t a  were found i n  River Basin Group 2.2.  
Milwaukee River,  one of t h e  l a r g e s t  r i v e r s  i n  this r i v e r  bas in  group, has  in-  
adequate d a t a  f o r  a number of parameters. Heavy metal, p e s t i c i d e ,  and r e f r a c t o r y  
organics  da t a  are very l imi t ed .  A number of t r i b u t a r i e s  i n  t h e  i n d u s t r i a l i z e d  
Chicago area have r e l a t i v e l y  d e t a i l e d  d a t a  a v a i l a b l e  on heavy metals, although in 
many cases accompanying flow da ta  are lacking.  Some d e t a i l e d  heavy m e t a l  da t a  
are a l s o  being co l l ec t ed  from t h e  Menominee River as p a r t  of t h e  Task C P i l o t  
Watershed Study. 

Detai led runoff event monitoring 
In 

Most n u t r i e n t ,  suspended 

The 

Along t h e  e a s t e r n  shore of Lake Michigan the  ex is tence  of drowned r i v e r  
v a l l e y s  o r  small l akes  near  t h e  r i v e r  mouth w i l l  complicate loading estimates. 
In sune areas gauging s t a t i o n s  are loca ted  long d i s t ances  upstream from t h e  mouth. 
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There i s  a l a rge  number of minor t r i b u t a r i e s  which dra in  i n t o  northern Lake Michigan 
which are both unmonitored and ungauged. 
long-term da ta  base f o r  both water qua l i t y  and discharge i s  the  Escanaba River. 

One t r ibu ta ry  which does have a good 

DESCRIPTION AM) ANALYSIS OF RIVER BASIN GROUP 2 . 1  

River Basin Group 2 .1  encompasses an area of 43,670 km2 (16,861 m i 2 ) .  This 
river basin group contains  seven hydrologic areas, and is  shown i n  Figure 11. 
Maps and descr ip t ions  of these seven hydrologic areas follow. 
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Hydrologic Area 2.1.1 
Menominee Complex 

The Menminee Complex encompasses 273,000 hec tares  (674,000 acres )  and d ra ins  
i n t o  the Green Bay area of Lake Michigan. 
Michigan i n  t h e  southwest corner of t h e  upper peninsula. 
t he  area are the  Ford River, wi th  mean annual discharge of 10.6 m3/s  (374 Cf8), 
and t h e  Cedar River (ungaged). 
area. 
West. 
80 percent of t he  area is fo res t ed  (including some por t ions  of the  Menominee S t a t e  
Fores t ) ,  10  percent devoted t o  a g r i c u l t u r e  and 2 percent found i n  sparse ly  s e t t l e d  
urban areas. The bedrock is  composed mostly of igneous and metramorphic rock with 
some areas of shale. TFie overlying material is composed of silt and c l ay  near 
the  shore l ine  followed by g l a c i a l  t ill  t o  the northwest with sca t t e red  areas of 
sand and gravel.  The water q u a l i t y  of t he  t r i b u t a r i e s  i s  generally good. The 
only major urban center  i n  the  area is the c i t y  of Escanaba (Pop.: 15,368). 

The area is  located e n t i r e l y  i n  
The major r i v e r s  i n  

Several minor streams a l s o  d r a i n  t h i s  hydrologic 
The topography varies from f l a t  i n  t he  East t o  s teep  and rough i n  the  
Wetland areas are s i g n i f i c a n t  i n  the  eas t e rn  portion. Approximately.70 t o  

S ta t ion  
Location 

Portage Creek 
a 
b 

Ford River 

d 
e 
f 

Bark River 
8 

Cedar River 
h 
i 

j 

C 

Beattie Creek 

S ta t ion  Key 
DAM River 

and 
S ta t ion  Numbers 

21101 
21 101 01 
2110102 
21102 
2110201 
2110202 
2 1102 03 
2110204 
21103 
211 03 01 
21105 
21105 01 
2110502 
21107 
2110701 
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Hydrologic Area 2.1.2 
Menominee River 
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Hydrologic Area 2.1.2 
Menomlnee River 

The Menominee River d r a i n s  an area of 1,061,000 hec tares  (2,621,000 acres) 
Portions of the  Menominee River mark and serves as a major input  t o  Green Bay. 

t h e  d iv id ing  l i n e  between the  states of Michigan and Wisconsin. 
the  area is  loca ted  i n  Michigan and t h e  remaining 38 perc nt is  i n  Wisconsin. 
The Menominee River has a mean annual discharge of 89.2 m /s (3,150 c f s ) .  
Major t r i b u t a r i e s  t o  t h e  Menominee River are t h e  Brule, Pa in t ,  Pine, and Pike 
Rivers. The area is  genera l ly  f l a t  with r o l l i n g  s lopes  t o  the  northwest. 
Wetland areas are s ign i f i can t .  
10 percent of the  area is devoted t o  a g r i c u l t u r e  and 3 percent found i n  urban 
areas. 
some areas of shale.  
t he  southeast  wi th  g l a c i a l  t ill  towards the  center  and sand and gravel i n  the  
northwest. There is  considerable ex t r ac t ion  of materials such as; sand and 
gravel,  i ron ,  and s tone  i n  the  area. Acidic mine drainage is  a problem i n  some 
areas. 
(Pop.: 12,696), Menominee, Michigan (Pop.: 10,748), I ron  Mountain, Michigan 
(Pop.: 8,702), and Kipgford, Michigan (Pop.: 5,276). 

62 percent of 

9 

Roughly 80 percent of t h e  area is fores ted ,  

The bedrock i s  composed mostly of igneous and metamorphic rock with 
The overlying material i s  composed of s i l t  and c lay  I n  

The major population cen te r s  i n  the area are Marlnette, Wisconsin 

S ta t ion  Key 

S ta t ion  
Loca t ion 

Menominee River 
a 
b 

d 
e 
f 
8 
h 
1 
j 
k 
1 
m 

C 

DAM River 

S ta t ion  Numbers 
and 

21201 
212 0101 
2120102 
2120103 
2120104 
2120105 
212 01 06 
2120107 
2120108 
2120109 
2120110 
2120111 
2120112 
2120113 
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Hycrologic Area 2.1.3 
Pesht9go Rtver 

The Peshtigo River Basin covers  298,000 hec ta re s  (737,000 acres) i n  t h e  
The P e s h t i  o River, which d r a i n s  i n t o  Green nor theas t  s e c t i o n  of Wisconsin. 

Bay, has a mean annual d i scharge  of 26.2 m37s (925 c f s ) .  The topography is f l a t  
i n  t he  e a s t e r n  por t ions ,  changing t o  morainic i n  t h e  northwest. 
are s i g n i f i c a n t  i n  the  e a s t e r n  po r t ions  of t h i s  hydrologuc area. 
70 percent  of t he  area is fo re s t ed ,  20 percent  devoted t o  a g r i c u l t u r e  and 2 
percent loca ted  i n  urban a r e a s ,  The bedrock is composed mostly of metamorphic 
and igneous rock with some shale i n  the  c e n t r a l  regions.  
material is  composed of silt and c l a y  i n  the south,  sand and grave l  i n  the  
nor th  with g l a c i a l  till spread throughout t he  cen te r  areas. There are no 
major unt rea ted  municipal wastewater poin t  sources  i n  t h i s  area. 
pulp m i l l s  may exert loca l i zed  pressure  on some areas .  
(Pop.: 2,836) is the  only major urban cen te r  i n  this area. 

Wetland a reas  
Roughly 

The overlying 

Paper and 
The City of Pesht igo 

S t a t i o n  Key 

S t a t i o n  
Location 

Peshtigo River 
a 
b 

d 
C 

DAM River 
and 

S ta t ion  Numbers 

21302 
2130201 
2130202 
2130203 
2130204 
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Hydrologic Area 2.1.4 
Oconto River 
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Hydrologic Area 2.1.4 
Oconto River 

The Oconto River Basin encompasses an area of 275,000 hec ta re s  (680,000 

The major river i n  t h e  area is  the  Oconto River, 
a c r e s ) .  
and d r a i n s  i n t o  Green My,  
which has a mean annual dlscharge of 16.5 m3/s  (583 cf 8 ) .  
genera l ly  f l a t  near the  Lake shore wi th  a s t eep  r o l l i n g  r e l i e f  i n  the  western 
port ions.  
Approximately 60 t o  70 percent  of t h e  area is  fo res t ed  (including por t ions  of 
the  Nicolet  National Fo res t ) ,  20 percent  u t i l i z e d  i n  a g r i c u l t u r e  and 2 percent 
found i n  urban areas. 
po r t ions  with metamorphic o r  igneous rock throughout t he  rest of the  area. 
The overlying m a t e r i a l  i s  composed of silt and c l a y  near the shore l ine ,  
g l a c i a l  till i n  the  c e n t r a l a r e a s , a n d  sand and g rave l  i n  the  northwest port ion.  
The only major populat ion cen te r  i n  t h e  area is the  Ci ty  of Oconto (pop.: 
4,667) which has no unt rea ted  wastewater discharges.  

This  Basin is loca ted  i n  t h e  no r theas t  s e c t i o n  of t h e  State of Wisconsin 

The a rea  is 

S ign i f i can t  wetland areas are present  i n  the  east near Green Bay. 

The bedrock is composed of shale i n  t h e  southeast  

S t a t i o n  Key 
DAM River 

S t a t i o n  and 
Lo cat i o n  S t a t i o n  Numbers 

Oconto River 
a 
b 

d 
C 

21401 
2140101 
2140102 
214 01 03 
214 01 04 
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Hydrologic A r e a  2.1.5 
Suamico Complex 

The Suamico Complex covers 125,000 hec tares  (310,000 acres). The complex 
The major rivers i n  the area are borders Green Bay i n  nor theas te rn  Wisconsin, 

t h e  Pensaukee River, t he  L i t t l e  Suamico River, t he  Suamico River, and Duck Creek, 
none of which have mean flows ava i lab le .  
p a t t e r n  is  weakly defined, 
shore. 
t o  40 percent i s  devoted t o  ag r i cu l tu re .  
urbanized. The over- 
l y ing  material is made up of silt and c l ay  along t h e  shore and g l a c i a l  till 
throughout t he  rest of t he  area. Most of the  area is  sparse ly  s e t t l e d .  The 
C i t i e s  of Pensaukee (pop.: 8631, L i t t l e  Suamico (pop.: 1,138), and Suamico 
(pop.: 2,830) are t h e  only major population cen te r s  found i n  the  northern por t ion  
of t h e  area, I n  t h e  southern por t ion  of t he  area, p a r t s  of the  Cities of 
Howard (pop.: 4,911) and Green Bay (pop.: 87,809) d r a i n  i n t o  Duck Creek. 

The hydrologic area is f l a t  and t h e  drainage 

Approximately 30 t o  40 percent of t h e  area is fores ted  and another 30 
Roughly 8 percent of the  area is 

There are s i g n i f i c a n t  wetlands along t h e  Green Bay 

The bedrock i s  composed mostly of sha le  and dolomite. 

S t a t ion  Key 

S ta t ion  
Location 

Pensaukee River 
a 
b 

d 

e 
f 

8 

C 

L i t t l e  Suamico River 

Suamico River 

DAM River 

S ta t ion  Numbers 
and 

21501 
2150101 
2150102 
2 15 01 03 
215 01 04 
21502 
2150201 
215 02 02 
21503 
21503 01 
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Hydrologic Area 2.1.6 
Fox. River 

The Fox River Basin d r a i n s  an  area of 1,710,000 hec ta re s  (4,225,000 ac res ) .  
This  area is loca ted  i n  e a s t e r n  Wisconsin. 
Fox River which has a mean annual d i scharge  of 118.5 m 3 / s  (4,184 c f s ) .  An 
important t r i b u t a r y  t o  t h e  Fox is  the  Wolf River. 
area is gene ra l ly  f l a t ,  t h e  southwest r o l l i n g ,  and t h e  northwest rough and 
h i l l y .  
Lake Winnebago. 
t h e  bas in  along t h e  lower Wolf and upper Fox Rivers. Sca t te red  wetlands are 
present  i n  t h e  nor th .  The 39 m i l e  (63 km) s t r e t c h  of river between Lake Winne- 
bag0 and Green Bay inc ludes  less than 7 percent  of t he  t o t a l  drainage basin.  
However, t h i s  is t h e  area of the  worst  w a t e r  q u a l i t y .  About 30 percent  of t h e  
area is  fo res t ed ,  40 percent  i s  u t i l i z e d  i n  a g r i c u l t u r e  and 5 percent  i s  
urbanized ( including t h e  Green Bay met ropol i tan  area). 
of igneous and metamorphic rock wi th  some areas of shale and dolomite. The 
over ly ing  material is composed of silt  and c l a y  i n  the  e a s t e r n  por t ion ,  sand 
and grave l  i n  t h e  w e s t ,  and g l a c i a l  till s c a t t e r e d  throughout t h e  region.  
Ci ty  of Green Bay (Pop.: 87,809) is t h e  major i n d u s t r i a l  cen te r .  The Ci t ies  of 
Appleton (Pop. : 57,1431, Oshkosh (Pop. : 53,2211, Fond Du Lac (Pop. : 35,515), 
Menasha (Pop.: 14,9051, and DePere (Pop.: 13,309) a l s o  represent ing  major areas 
of human pressure  on t h e  Fox River.  
use the  su r face  waters of t h e  Fox River Basin f o r  waste as s imi l a t ion  a f t e r  
t reatment .  
the  i n d u s t r i a l  impact on water q u a l i t y .  

The major r iver i n  t h i s  area is t h e  

The e a s t e r n  po r t ion  of t h i s  

The area is marked by many l a k e s  including t h e  l a r g e s t  Lake i n  Wisconsin, 
Major wetland reg ions  are loca ted  i n  the  south  c e n t r a l  por t ion  of 

The bedrock is composed 

The 

Over 68 i n d u s t r i e s  and 40 munic ipa l i t i e s  

Pulp and paper m i l l s  along with food processing p l a n t s  dominate 

S t a t i o n  Key DAM River 
S t a t i o n  and 
Location S t a t i o n  Numbers 

Fox River 
a 
b 

d 
C 

21601 
2160101 
2160102 
2 16 01 03 
2160104 
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Hydrologic A r e a  2,1,7 
Green Bay Complex 

The Green Bay complex encompasses an  area of 625,000 hec ta re s  (1,544,000 

t h e  Kewaunee River (2.4 m3/s ;  85 c f s ) ,  
acres) i n  t h e  no r theas t  s e c t i o n  of Wisconsin. The major r i v e r 8  i n  t h e  area 
and t h e i r  mean annual d i scharges  are: 
t h e  East M n  River (ungaged), t h e  West Twin River (ungaged), t h e  Manitowoc 
River (ungaged) , and the  Sheboygan Rlver (6.6 m3/ s; 233 c f s )  . The remaining 
a r e a i s  drained by many small streanis. The topography of t h e  area v a r i e s  between 
c l i f f s  and b l u f f s  i n  Door County to  a h i l l y  r e l i e f  over t h e  remaining por t ions .  
Wetlands are s i g n i f i c a n t  i n  t h e  nor thern  areas and minor i n  t h e  south.  Only 
about 10  percent  of t h e  area is  fo res t ed ,  roughly 30 percent  is  devoted t o  
a g r i c u l t u r e ,  and 5 percent  urbanized. The bedrock is  composed mostly of 
dolomite. 
silt and c l a y ,  The economy is  based t o  a l a r g e  ex ten t  upon manufacturing 
wi th  t h e  Manitowoc and Sheboygan Rivers  support ing t h e  l a r g e s t  i n d u s t r i a l  
areas. Runoff, from f r u i t  producing areas and r e l a t e d  i n d u s t r i e s ,  t axes  the  
area streams. Over 37 i n d u s t r i e s  and 22 mun ic ipa l i t i e s  u t i l i z e  t h e  sur face  
waters of t h i s  area. 
Kewaunee (Pop. : 2,901), Two Rivers  (Pop. : 13,553), Manitowoc (Pop. : 33,4301, 
and Sheboygan (Pop.: 48,484). 

The overlying material is  mostly g l a c i a l  till with some areas of 

The major populat ion c e n t e r s  inc lude  t h e  Cities of 
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and S t a t i o n  
S t a t  ion  Numbers Location 

21701 
2170101 
217 03 
2170301 
21704 
2 17 04 01 
21705 
2170501 
2170502 
217 06 
217 0601 
2170602 
21708 
2170801 
2170802 
21709 
21 7 0901 

Kewaunee River 
k 
1 
m 

n 

P 

9 
r 

Manit owoc 
S 
t 

East Twin River 

0 

West Twin River 

Sheboygan River 
U 
V 

DAM River 
and 

S ta t ion  Numbers 

21710 
2171001 
2171002 
2 17  1003 
21711 
2171101 
2171102 
1 2  7 1103 
21712 
2171201 
2171202 
217 13 
2 171301 
2171302 
21718 
217 18 01 
2171802 

19 7 



RIm 

y :  
E 

6) Y 

-~ 

68 06 

63 2 0  

68 06 

7 1  'I 

7 2  " 

73 " 

74 " 

7 5  " 

. 

:t- 2 1  

62 I' 

6 3  " 

64 " 

6 7  '' 

19 8 

&SIN k W  2.1 
W E  OF DATA 

H O D  

STATION 
DESCRIPTION 

STATION 
NUMBER 

S A G  
E 

BIDIU)u)(;IC A a A  2.1.1 Il.aain.. (ample. 

21.101 Portage C m e k  

2D m ZD ZD 2D 2 D  2D South of UcMab. Airpod 
2110101 45-43-13 x 87-06-00 

2 1 1 0 1 0 2  A t  M-35 Brldw ZB ZB ZB ZB 

ZD ZD 2 0  2D 2D ZD 

I, 241 u u  2 A  2A 2 A u  
5B-D 5B-D 58-D 5B-D 58-D 2B-D 2B-o 58-D 5B-D 

SAC SAC SAC SAC SAC SAC SAC SAC SAC 
2BD 2BD 2BD 2BD 2BD 2BD 2BD 280 210 

I u 2A 211 u u  u 2A 2A 2A 
5D 58-D 58-D 5B-D 5B-D 5B-D 5B-D Sa-D 58-0 5B-D 

5 5 5 5 5 5 5 5 5 5 I 

I I 5118 5AB 5AB 5AB 5AB 5AB SAB SAB 5AB 5AB 
2c 2c - 2c 2c 2c 2c 2c 2 c  zc 2 c  

21102 Ford Rivar flar: 10.6 m 3 / s  (374 cfs) 

2 1 1 0 2 0 1  I tram Tenm~l. C r e e l .  1 

* 1  1 D  

* 1  1 

1 l A - c  

* 1  u) 2BC 2Bc 

1 / 2  Mil DoMst .am 
c 

1, 

1, 

I 

68 

69 

7 0  

71 

7 2  

7 3  

,I 
I' 1 1A-C 

'I * 1 

'* 

2AD 
5BC 

2Bc 

2 B  i! 
I t  * 1 5ABD 5ABD 

,I SA-C SA-C 

I 5A 

* 1 2 B  " 

2D 
* 

2D 
I' 
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E 
S 
T 

67 I 06 I 2Ll0202 I US-2 Bridge 

l W P  O f  DATA 
A D  k '  E 

n 
A 

D L N 
E 
S 

O D  T 
W I  

8 R  f 
H A  z 
A T  
R E  

A G  
E 

D 
I 
T D E  s Y D  

2D 2D 2D 2D 2D 2D 20 2D 

20 2D 2D m 2D 2D 2D 2D 

SA 5A 5 A  SA 
2B 2B ZB 2B 

I I 

1 

A STATION STATION 
NUMBER DESCRIPTION 

21103 Bark River 

-~ 

63 20 

64 " 

68 06 

69 " 

- 

2110203 Rimr nile 0.25 

1 

2110204 M-35 Bridge 5c 

2Bc 2Bc 2Bc 2Bc 

5c 5c 5c 5c 5c 5c 5c 5c 
1 

5 u 
5B-D 5 5 5 u 

SB-D 

200 

5 

SA-c 
2D 

5 5 5 5 5 5 5 5 

5 5 5 5 6 6 5 5 

ZABD 2ABD 2ABD 2ABD 2nBD 2ABD 2ABD ZABD ZABD 
5c 5c 5c 5c 5c 5c sc 5c 5c 

5D 

5 

SA-C 

u 2A 2 A  2A 2A u 2A 2A 2A 
SB-D 5B-D 5.8-D SB-D 5B-D 5B-D 5B-D 58-D SB-0 

5 5 5 5 5 5 5 5 5 '  

5A-C SA-C SA-C SA-C 5A-C SA-C 5A-C SA-C 5 A - C  I - 
2AC 

I 

I 

64 20 2110332 M-35 Bridge 2A 2A 

21104 Deer C r e e k  (No Data Pound) 

- 21105 Cedar River 

A t  Weir 5A SA 
63 20 2110501 T35N. R25U. Sec. 11 2B 2B 

2A 2A 

I 

SA SA 
2B 2B 
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A E STATION STATUN 
R NUMBER DESCRIPTION 
6) Y 

64 20 2110501 (Continrud) 

68 06 2llOS02 M-35 

I, I 69 " 

70 " 

71 " 

72 I' 

~~ 

73 " 

74 " , I 

I 

fWL O f  DATA 

n 
A A K 
T I  D 
C E  E 

O D  
W I  U 

B 
I 
D 

T R  I 
E Y 

C 
N S n f  S 

A O  ' D  D E  S 

2B 28 28 2B 

5c 5c 5c sc 5c SC 5c 

'r 5B-D 5 5 5 5 5 u 
51)-D 

5 5 5 5 5 5 5 5 

5 5 5 6 6 5 

28 5AC 5AC 5AC 5AC SAC SAC 
5A ZBD 2BD 2BD 2lD 2BD 2BD 

u a 2A " " u 
SB-D SB-D 58-D 58-0 5D-D 5B-D 2 0  

5A sAB 5AB SAB 5AB SAB 
2BC 2c 2c 2c 2c 2c 

SA-C 
2D 

- 

5 1  

RIMR BASIN CWXP 2*1 

21106 b l t o n  River (No Data Found) 

21107 Beatti. Creek 

63 20 2110701 M-35 Bridge 2B 2B 2B 2B 

66 I' 2A 2.4 2A 2A 
---- 

EYDROLOCIC AREA 2.1.2 Xenominee R1-r 
1 

21201 Hewmine. River 

67 06 2120101 b M C Y  Road B r i d ~ e  2c 2c 2c 2c zc 2c 2c 2c Southeast of Koss 

2c 2c 2c 2c 2c 2c 2c 2c 2c 69- 
70 

71 I' 2BC 2BC 2BC 2C 2Bc 2Bc 2Bc 2Bc 2Bc 

5B-D " I  

i 
I 

A 
=j --' 

I - 
202 
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y 8  

O Y  

STATION 
0 m I R K ) N  

E STATION 
NUMBER 

62- 
68 

69 

70 

71 

72 

73- 
l h  

I I 1 

07- 2120102 3.6 H t & m  Soutbmut of 
M) boo. Uvor W e  2L.l 

I 

" , I 

" I, I, 

" I I. 

" I 11 

,I I I, 

I t : - l n I  I 

I 

I. 

5 5 5 5 5 5 5 5 

n 

I 

I 

I 

71 

64 20 2120104 T 3 n ,  U8W. Sac. 14 

" " n 

70 21 2120105 ~ : ~ ' ~ ~ ~ : 9  

2c 2c 2c 2c 2c 2c 2c 2c f 
5 M  SAD 5 M  5A0 5M LMI) 5 M  
5D SD 50 SD SD 5D SD 
2Bc 2Bc 2nc 2Bc 

S M  i 

* 
t 

I 

5 S 5 5 5 5 5 5 

5 5 5 5 5 5 ' 5  

S 5 5 5 S S 5 
I 
-i 

u c  11c 2c 2c  2c 2c  11c 2c  1 A t  Du above 26th 
Scrmt. kmminu I 67 I 06 1 2120107' I 

70 

71 

I, 

" I 

" 

5 M  
2c 

1 63 I 06 I 2120108 I A t  US-41 Bridge 

67 

68 

69 

70 

7 1  

" I I. 

" t 

" 

I' 

" I 

I I I 

69 I 06 I 2120109' I ANSUL b-g Pi*r 45-05-57 X 07-36-63 

2CDa 

6 

2c 

20 

2BC 

1 2 D 1 2 D l  I 2 D I  I I I I I I 1  

2C' 2c 2c 2c 2C 2C. 2C 

I 

I 
2c 2c 2c 2c 2c 2c 2c 2c 1 
2D 20 2D 2D 2D 2D 2D 

2BC 2BC 2Bc 2BC 2BC 2BC 2BC 2BC 

I 11c 11c 11c 

' ( l l C )  
b(llC) 

Intensive sampling. July 26-25. 1967. 
Intensive sampling. August 5-7, 1969. 
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r 
1120103 

l " 

I " 

I " 

I " 

I- 2120107 

I " 

2120108 i. 
I( 
I 2120109 

2c 2c 2c 

2c 2c 2c 2c 

2Bc 2Dc 2Bc 2BC 2BC 2Bc 

2B 2B 2B 

2CD Z c b  2CD 2cD 3 b D  
2A 

5 6 6 6 6 

5 SBD 5BD 5BD 5BD 
2AC 2AC 2AC 2Ac 

2c 5A 5A 5A SA 
5u 2SC 2EC 2BC 2Bc 
SD SD SD 5D 5D 
2Bc 2c 2c 2c 2c 

I I 

5 5 5 5 3 
I I I I I 

I 2D I 2D I 

2c 2c 2c 2c 

2c 2c 2c 2c 2c 

2Bc 2Bc 2c 2Bc 

~~~ 

2D 2D 

5B-D 
2A 

6 5 

2CD 

1 

5 

2c 
5AB 
5D 
2Bc 

5 

I b 1  I I I I I 5 

5 

2 c  2c 2c 2c 

2c zc 2c 2c 

2n 20 2D 

2 c  2c 2c 2c 

2c zc 2c 2c 

4 I Z D I  I I 1 2 D I  I 

2c zc ZC 2c zc 

2D ZD 20 
I I 1 1 1 1 1 1 

2BC 2Bc 2c 2c 2c , 1 1 1 1 1 
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RIVER &SIN h I R  2,1 

A STAT!ON STATION 
R NUMBER DESCRIPTION 
0 $ 

69 o6 2120110~ 26th Scraet Bridgo. 

73 " 

76 I' 

75 I' 

69 o6 2120111~ Mrinectc I(unieipa1 Water 

73 " 

66 o6 2120112 End of H-173 at b u t h  

humlnee 
I, 

I O  

 in. 45-05-6a x 87-36-01 

65-05-65 X 07-35-26 
I 67 " 

69 " 

70 " 

7 1  " 

12 " 

7 3  " 

67 06 2120113 1st Street  B r i d g e  

,. a 

I 

I 

I, 

a 69 *' 

72 I' 

63 19 2120199 ertE:tlon unlraovn* 

71 36 

~ 

'(11C) Intensive sampling August 5-7. 1969. 

TYPE 0): DATA 1 

B 
O D  N W I  

I s I f  D 
T R  
A G  

E 

11c 1 l C  11C 

ZD 2D 2D 2D ZD ZD 2D 2D 2D 

5- 5An 5AB 5AB SAB 5AB 5AB 5AB 5AE 5AB 
zc 2c 2c 2c 2c 2c 2c 2c 2c 2 c  

2c 2c 2c 2c zc 2c 2c 2c 

11c 11c 11c 

28 28 211 

2B 2 B  2B 28 2B 28 

* 2D 2D 2D ZD ZD 2D 2D 2D 2D 

SABC SABD 
U C  11c 5 5 5 5 2BC 

* s  5 5 5 5 5 5 5 S S 

SA-C SA-C 2ABD SBC 
5c 2D 5 5 ZD 2D 

5AC SAC 5AC 5AC 5AC 
2 BD 2BD 2BD 2BD ZBD 
2AD 2AD 2AD 2AD 2AD 2AD 2AD 
5 BC 5BC 5BC 5BC 5BC 5BC SBC , 
2c 2c 2c 2c 2 c  2c 2c zc 

11c 
A 

2B 

4cD 4cD 

2AC 

206 

- 

HYDROLOGIC AR&A 2 . 1 . 3  Poshtigo River 3 

21301 L i t t l e  Rivar (No D a t a  Found) 

!21302 Peshtigo River flow: 26.2 m3/s (925 cfs) 

61 
5B-D 5B-D 58-D 5B-D 5B-0 5B-D 5B-D 5B-D 

2 7  2130201 US-41 Bridge. Peshtigo * 2A 2A 2 A  2A 2A 2A u 2A 
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=only mercury. 

bSapples collected weekly from June 12. 1963 to Hay 6 .  1964. 
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RIVER k I N  GR(u, 2.1 

STATION 
E Y G A  
A $ STATION R NUMOER DESCRIPTION 
@ Y  

1% 21 2140101 2 Hilea South of G i l l e t t  
74 44-51-33 X 86-18-00 

64 20 2140102 ~ ~ ~ ~ ' ~ ~ w a , . .  34 

60  21 2140103 f f f r f13 r r87 -5942  

61 27 2140104 US-41 Bridge a t  Oconto 

62- ,, 
68 

69 " 

70 " 

71 " 

72- 
74 

75 " 

t 

1 

I, 

,* 

71 36 2140199 ~ ~ t ~ ~ t ~ ~ ~ t  

%Iten dtrectly from OWDC Catalog of Informatloo on Water Data. 1974. 
bSeptembar only .  

7YPI-W DATA 
A D  
K i 0  
L 

H L 
O D  T 
W I  

A s x  

A G  S E Y 

* 

ZA u u u 

ZC 2c ZC ZC 2C 2c 

5B-D Sb-D 511-D SB-D 5B-D 5B-D JB-D . 5 b D  
2A u u ZA 2 A z A  ZA u I 

I 5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 5 I 

I 5AB 5Aa 5AB 5AB 5AB 5AB 5nB 5AB 
2c ZC 2c 2c 2c zc 2c 2c 

5D 5D 5 D  5D 5D 5D sn 5D 
2Bc 2Bc 2Bc 2 x  2Bc 2Bc Z B c  2Bc 

5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 5 

I 

2Ac 

I - 

210 

64 20 

65- $ 8  

66 

67 " 

68- ,, 
70' 

60 21 
~ ::- 2l 

72 " 

ByDBDtOcIC AREA 2.1.5 suamico Complex 

21501 P O M ~ ~  River 

I 8A-C 6A-c 8n-c 8A-c 
5D 5D 5D 5D 

I 5 5 5 5 

u 2A u u 

I 5 5 5 5 

2150101 US-141 Bridge 

, * 

2150102 At Brookside zc 2c 2c ZC 2c 2c  

2150103 bar Pea-uk-. * l  
R i v e r  Mile 3.5 

I * 2c 
5D 4Db * l  5D 

73 

74 

69 

4D 

58 
4Bc 9D 

2D 2D 
5A-C 5A-C 

" 

" * 1  

27 2150104 At Pensaukee 5 5 5 5 5 5 5 I 
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A STATION STATION 
NUMBER DESCRIP TlON 

I I I I 

70 21 2150201 ~ ~ ~ ~ 2 ~ ~ & , , 3 4 ~  

60 21 2150202 ~~~~~1~~~ 2c 2c 2c 2c 2c 

I 
0 

11; 
I 

21503 S d c o  !liver 

60 21 2150301 A t  Sumico 2c 2c 2c 2c 1 
I 
I 70 " 

I 1 ' 21504 Duck Creek ( No data found ) 

WDROLOGIC AREA 2.1.6 Fox Uvet 

I I 

I 1 
.r 21601 Fox River f l o w  118.5 m3/a (4.184 c fa )  ' 

;I- 21 2160101 Rapid Cmche Dam 1 

tg4,i 9 ,  * S 5 5 5 5 5 5 5 

River ,Mile 18.0 

61 27 2160102 US-56 Bridge at c 58-D 5B-D 5B-D SB-D 5B-D SB-D 5B-D 5B-D 
Green Bay 2A 2A 2A 2A u 2A 2A 2A 

69 " c 5 5 5 5 5 5 5 5 

5AB SAB 5AB 5AB SAB jAB SAB SAE 
2c 2c 2c 2c 2c 2c 2c 2c c 70 '' 

I !  1 I 

I I I 

72- I, 

7 1  

21J02 Ltttlo Suamico River 

I OF DATA 1 
C - -. -. . . . . 

A D  

L O Y  

H L 
A K A0 8 

S g 8  k S  R A S X  0 D 

E N b g  c 
N S I E N  00 

O D  T T  S P  
W I  U D  
c C R  
o s  

S A T  
T R E  
A G  

/" .8 
I 
0 
I 

I 
H A  E 

E Y D E  S F D  

* 2c 2c  2c 2c 2c 2c ' 2 C  
SA8 5AB SAB SAB 5 M  5M S M  !h 
2Bc 2BC 2BC ZBC Z B C  2Bc 2Bc 2Bc 
SD SD 5D 5D 5D 110 SD 5D 

* 

I I I I I I I 
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A 
M 
M 
N 
I 
A 

O N  

NUMBER C A  
STATION PH { I  0 

2170301 21) 

" u u u  
I 

___ ~~ 

2170401 ZB 

11 u u u 

2170501 2B 
~~~ 

u u u 

2170502 2c 2c 2c 

2170601 I 2B 1 ' I I 

2170602 I 2C I 2C I 2C I 

217 



y : :  
STATION STATION 

R NUMBER DESCRI*IK)N 
6) Y 

218 

TYPE OF OATA 

B 
A i': 0 
L 

H 
A K 

w '  O D  I T U T  * P  

A 0  
D E  S 

R 

S r p  T R  D I 

E Y 

RIVER 

I 

- 

63 zo 
64- 
65 

66 " 

67- t t  

70a 

60 21 

&IN 6ftXP 2,1 

21707 si1P.r Ca& (130 Dsta Found) 

21708 Ann~pae Riorr 

County b a d  J * 8A-c I u - C  Iu-c 8A-C 
2170801 T26N. R25E. S.C. 29 5 D  5D 5D 5D 

5 5 5 5 

2A 2A 2A 2A 

5 5 5 5 

2170802 A t  F o m s t v i l l e  2c 2c 2c 2 c  

, t 

1, 

1 
I 

I 

I 
1 

21709 T ~ N S  Mile C r o e k  

66 

64 

6b- 
76 

60 

67 

68 

69 

70 

'Tak.en 

2A u 2A 2A 
58 5B 5B 5B 20 2170901. U S 4 2  Bridse 

21710 Kevaunr Uvar f lm: 2.4  (85 cfs) 

I 
I 
I 

2A 2A 2A 2A Comty Road F 
2o 2171001 T23N. R26E. Sac. 23 

21 
I 

* 1  

2 1  2171002 ~ ~ ~ 7 ~ $ ~ ~ - , , - 2 3  * 2c 2c 2 c  2c 

I * 2AB 2AB 2AB 
5cD 5cD 5CD 

5A-C SA-C 5A-C SA-C 
2D 2D 2D 2D 

" 

" * SA-C 5A-C SA-C 
2D 2D ZD 

" * 5  5 5 

directly from OWDC Catalog of Inforution on Water Data, 1974. 
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aExtra samples taken i n  A p r i l .  1972. 
bRrice veekly sample taken March through June; w e k l y  July through September. 1974. 
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A E STATION STATION 
R NUMBER D L ~ I P T I O N  
6) Y 

75 27 2171103 (Cootin-d) 

222 

Of DATA 

H 
A 

k S  R 

E 
S 

O D  T S P  

A O  T Y O  D E  S E 

5 5 5 5 5 5 5 

RIVER 

60 21  

69 27 

70 " 

71 " 

72 " 

73- 4, 

14 

75 " 

72- 
74 21 

73 " 

71 " 

61 27 

62- 
60 

69 " 

70 " 

71 I' 

72 " 

73- I, 

74 

7 5  I' 

BASIN Grrup 2.1 

21712 h a t  Wlu Bivor 

2C ZC ZC 2c Near M s h i c o t t  
2171201 44-12-54 x 87-1,0-50 

2171202 A t  'Rro Rivrra 5 5 5 5 5 5 5 5 

2c 2c 2c 2c 2c ZC 2c ZC 

5D 5D 5D 5D 5D 5D 5D 5D 

5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 

5 5 5 5 5 5 5 

. 5AB 5AB 5An 5AB 5AB 5AB 5AB 5AB 

* 2A-C 2A-C 2A-C 2A-C 2A-C 2r-C 2A-C U - C  

I 

I 
I, 

21713 Mrmitmc River 

* I  

* 1  5 D  

* 1  

A t  Hanitouuc. 
2171301 River nile 6.6 

2AB 
5c 

2171302 10th Street  Bridge 5E-D 5B-D 5B-D 5E-D 51)-D 5B-D 5B-D 5 8 - D  
In I(mitowoc 2A 2A u ZA 2A 2A 2A 2A , 

* 5 5 S 5 5 5 5 5 

S 5 5 5 5 5 5 5 

2c 2C 2c 2c 2c 2c 2c 2c 
5 D  5D 5D 5D SD 5D 5D 5D 

2A-C 2A-C 2A-C 2A-C 2A-C 2A-C 2A-C 2A-C 

5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 

5 5 5 5 5 5 5 

I 

5 0  5AE 5AB 5AB 5AB 5AB SAB 5AB 

* 

* 
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;r 
63 

64 

6S 

66 

67 

224 

I 21714 Silvar Crnk Ob Data Found) 

217U Point C n a k  (No Data Found) 

i 
21716 F i r c h r  Cmak (No D a u  Found) 

- 
21717 Pigeon Rivar (No Data Found) 

' 21718 Sh-boygm Elver flov: 6.6 .a3/. (233 cfs) 

2171801 A t  Sheboy- * 1  

" * 1  2c 

I 5B " * 1  

" 
* 1  9BD 

I 9B " * 1  

2D 

2CD 

1lBa 11B 
I' * 1 5AQ) 5M 9s 

'Sampled three tlplse in March. 
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Evaluat ion and Summary of Data f o r  Mver Basin Group 2.1 

This  r i v e r  bas in  group inc ludes  seven hydrologic  areas i n  two states, 
9,347 km2 (3,595 mi2) i n  Michigan and 34,491 km2 (13,266 mi2) i n  Wisconsin. 
t h e  33 t r i b u t a r i e s  included on t h e  DAM f o r  t h i s  r iver  bas in  group, 27 were judged 
t o  have s u f f i c i e n t  d a t a  t o  cons ider  annual loading  c a l c u l a t i o n s .  
streams i n  t h i s  r iver bas in  group have been monitored monthly f o r  most of t h e  
parameters of i n t e r e s t ,  a l though two of t h e  major s t r e a m s  are not  gauged. 
of t h e  minor t r i b u t a r i e s  i n  t h i s  r i v e r  bas in  group are gauged. Severa l  major 
t r i b u t a r i e s  are l ack ing  da ta  on d isso lved  r e a c t i v e  phosphorus. 
of t h e  t r i b u t a r i e s  have long-term water q u a l i t y  records ,  t h e r e  have been very few 
measurements made a t  a frequency g r e a t e r  than monthly. 
Fox River, which does have some biweekly and weekly da t a .  There are few d a t a  on 
Hydrologic Area 2.1.7,  which d r a i n s  a r e l a t i v e l y  l a r g e  a g r i c u l t u r a l  area as w e l l  
as a number of urban reg ions  centered around Manitowac and Sheboygan. 

Of 

A l l  12 major 

None 

Even though many 

One except ion i s  t h e  

Hydrologic Area 2 .1 .1  - Menominee Complex. Of t h e  seven t r i b u t a r i e s  i d e n t i f i e d  
f o r  i nc lus ion  on t h e  DAM, four  were found t o  have no d a t a  o r  d a t a  i n s u f f i c i e n t  f o r  
loading  c a l c u l a t i o n s .  Portage Creek w a s  monitored f o r  n u t r i e n t s  and suspended 
s o l i d s  on a monthly o r  less b a s i s  dur ing  t h e  1970's. 
on t h i s  r i v e r  o t h e r  than some ins tan taneous  measurements made a t  t h e  t i m e  of 
sample c o l l e c t i o n .  

No flow d a t a  are a v a i l a b l e  

The Ford River, however, has  been gauged since 1954. The gauging s t a t i o n  
(2110201) i s  r e l a t i v e l y  c l o s e  t o  t h e  river mouth, approximately 10  r i v e r  k i lometers  
(6 mi les )  upstream. There is a l s o  a f a i r l y  r egu la r  water q u a l i t y  record f o r  t h e  
Ford, w i th  monthly d a t a  a v a i l a b l e  f o r  a number of chemical parameters a t  s t a t i o n  
2110204 near  t h e  mouth. 
o the r  n u t r i e n t  d a t a ,  inc luding  some t o t a l  so lub le  phosphorus d a t a ,  were co l l ec t ed  
on a gene ra l ly  monthly b a s i s  (except dur ing  1972 and 1973 when t h e  sampling 
frequency f e l l  below monthly). 
mainly on a grab sample b a s i s .  

L 

Although no s i l i c a  d a t a  are a v a i l a b l e  on a r egu la r  b a s i s ,  

Some heavy metal and p e s t i c i d e  d a t a  are a v a i l a b l e ,  

There are a l s o  some monthly d a t a  a v a i l a b l e  over a number of years  f o r  t h e  
Cedar River. 
as some n i t rogen  and suspended s o l i d s  da t a .  
frequency has  been less than monthly. 
measurements made a t  t h e  time of sampling. 

These inc lude  both t o t a l  and d isso lved  r e a c t i v e  phosphorus as w e l l  
During r ecen t  years ,  t h e  monitoring 

Flow d a t a  are l i m i t e d  t o  ins tan taneous  

Although t h e  t h r e e  major t r i b u t a r i e s  i n  t h i s  complex have been monitored on 
a monthly basis over a number of yea r s ,  t h e r e  has apparent ly  been no e f f o r t  t o  
take  measurements dur ing  per iods  of high flow. Fur ther ,  only one of t h e  t r i b u t a r i e s  
i n  t h e  complex has  continuous flow d a t a  a v a i l a b l e .  

Hydrologic Area 2.1.2 - Menominee River. The Menominee River has  been 
gauged a t  s t a t i o n  2120102 s i n c e  t h e  e a r l y  1900's. While t h i s  s t a t i o n  is loca ted  
approximately 40 river k i lome te r s  (24 mi les )  from t h e  mouth, i t  probably monitores 
90 percent  of t h e  dra inage  area, wi th  a l l  of t h e  major t r i b u t a r i e s  j o i n i n g  the  
r i v e r  upstream from t h i s  s t a t i o n .  
River i n  terms of mean annual flow and dra inage  area i n  River Basin Group 2.1. 

The Menominee River is second only t o  t h e  Fox 

There have been a number of s t a t i o n s  monitored f o r  water q u a l i t y  near  t h e  
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mouth, a l though much of t h e  d a t a  i s  the  result of grab sample ana lyses  o r  of 
sampling programs designed t o  t ake  measurements over  a small p a r t  of t h e  annual 
cyc le .  Between 1969 and 1972, e s s e n t i a l l y  monthly measurements of n u t r i e n t s ,  
c h l o r i d e ,  and suspended s o l i d s  were made a t  s t a t i o n  2120112. S imi la r  measurements 
were made a t  s t a t i o n  2 1 2 0 1 E  between 1972 and 1975. 
of heavy metals, p e s t i c i d e s ,  and r e f r a c t o r y  organics ,  a l though except f o r  q u a r t e r l y  
measurements of p e s t i c i d e s  a t  s t a t i o n  2 1 2 0 1 g  dur ing  1971, t hese  measurements 
have n o t  been made on a r e g u l a r  b a s i s .  
apparent ly  been made on t h e  Menominee dur ing  high flow per iods .  However, t h e  
ex i s t ance  of dams on t h i s  r i v e r ,  e s p e c i a l l y  near  t h e  mouth area, would complicate 
measuring t h e  in f luence  of s p r i n g  runoff .  
dur ing  t h e  summer and f a l l  of 1963 a t  a l o c a t i o n  near t h e  mouth ( s t a t i o n  2120199), 
weekly ana lyses  were made f o r  a number of parameters inc luding  suspended s o l i d s ,  
s i l ica ,  a l l  t h r e e  n i t rogen  spec ie s ,  and d isso lved  r e a c t i v e  phosphorus. 

T h e r r h a v e  been some measurements 

No water q u a l i t y  measurements have . 

It should a l s o  be mentioned t h a t  

Hydrologic Area 2.1.3 - Pesht igo River. The Pesht igo River ,  which d ra ins  
i n t o  Green Bay, has  been gauged a t  a s t a t i o n  c l o s e  t o  i t s  mouth (2130202) s i n c e  
1953. 
from Green Bay, below t h e  confluence of t h e  r i v e r ' s  major t r i b u t a r i e s .  
t i o n  t o  a good record of d i scharge ,  t h e r e  has  a l s o  been a r e l a t i v e l y  ex tens ive  
water q u a l i t y  record b u i l t  up f o r  t h e  mouth area. A t  s t a t i o n  2310201 s e v e r a l  
m i l e s  upstream from t h e  gauging s t a t i o n ,  a near-monthly record of a number of 
parameters is a v a i l a b l e  between 1962 and 1975, w i th  some gaps during 1970 and 
1971. 
between 1962 and 1968, changing t o  monthly by 1972 and cont inuing through 1975. 
Between June, 1963 and May, 1964 a t  s t a t i o n  2310204 near  t h e  mouth d a t a  are 
a v a i l a b l e  on a weekly b a s i s  f o r  s i l ica ,  n i t rogen  t o t a l  so lub le  phosphorus, and 
heavy metals. 
and a n a l y s i s  have changed s i n c e  t h e  e a r l y  1960'9, t h i s  record may be u s e f u l  f o r  
c a l c u l a t i n g  h i s t o r i c a l  loadings  of c e r t a i n  parameters.  The d a t a  a t  s t a t i o n  
2310204 may be compared wi th  monthly d a t a  taken a t  s t a t i o n  2310201 - over t h e  same 
t b e  pe r iod .  

The gauging s t a t i o n  is locaa ted  approximately 20 r i v e r  k i l o m e t e r s  (12 mi les )  
In  addi- 

Quar te r ly  measurements of n u t r i e n t s  were made a t  t h i s  same s t a t i o n  

Although these  d a t a  are somewhat dated and methods of sampling 

Hydrologic Area 2.1.4 - Oconto River. The Oconto River has  been gauged a t  
a s t a t i o n  (2140101) r e l a t i v e l y  c l o s e  t o  i ts  mouth s i n c e  1913. Although t h i s  
station is nearly50 river kilometers (30 miles) upstream from the mouth, it is 
above t h e  confluence of any major t r i b u t a r i e s .  
program w a s  i n i t i a t e d  in  1962 f o r  a number of parameters and cont inues t o  t h e  
present .  Between 1962 and 1968, n i t rogen  s p e c i e s ,  t o t a l  phosphorus, and d isso lved  
r e a c t i v e  phosphorus were measured q u a r t e r l y  in s t ead  of monthly. From 1969 through 
1971, t h e  sampling program had a number of gaps from t h e  normal monthly sampling 
schedule.  
measured on a monthly b a s i s .  
E s s e n t i a l l y  no d a t a  are a v a i l a b l e  on heavy metals, p e s t i c i d e s ,  and r e f r a c t o r y  
organic  compounds. 

A genera l ly  monthly monitoring 

Between 1972 and 1975, both n i t rogen  spec ie s  and t o t a l  phosphorus were 
Some long-term ch lo r ide  d a t a  are a l s o  ava i l ab le .  

Hydrologic Area 2.1.5 - SuamicoComplex. O f  t h e  four  r i v e r s  i d e n t i f i e d  f o r  
i nc lus ion  on t h e  DAM i n  t h e  SuamicoComplex, only Duck Creek w a s  found t o  have 
no d a t a  a v a i l a b l e .  
2150103, l oca t ed  approximately six r i v e r  k i lometers  ( four  mi les )  upstream from 
t h e  mouth. 

The Pensaukee River has been gauged s i n c e  1972 a t  s t a t i o n  

Some n i t r a t e  and s i l i ca  d a t a  are a v a i l a b l e  between 1964 and 1970 on 
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mostly a monthly b a s i s ,  with biweekly measurements a v a i l a b l e  f r o m t h e  win ter  and 
summer i n  1964. From 1972 through 1975 e s s e n t i a l l y  monthly analyses were made 
f o r  n u t r i e n t s ,  ch lo r ide ,  and suspended s o l i d s .  No heavy metals, p e s t i c i d e ,  o r  
r e f r a c t o r y  organics  d a t a  are a v a i l a b l e  f o r  t h i s  complex. 
d a t a  are a v a i l a b l e  except  f o r  t h a t  measured on t h e  Pensaukee River beginning i n  
1972. 

No s i g n i f i c a n t  f low 

The L i t t l e  Suamico River and t h e  Suamico River have a number of d a t a  po in t s  
a v a i l a b l e  f o r  var ious  parameters,  bu t  they are not  s u f f i c i e n t  f o r  cons idera t ion  
of loading  c a l c u l a t i o n s .  Thus, only t h e  Pensaukee River has  d a t a  s u f f i c i e n t  f o r  
loading  es t imat ion  i n  t h i s  complex. 

Hydrologic Area 2.1.6 - Fox River. The Fox River is t h e  l a r g e s t  r i v e r  d r a i n i n g  
i n t o  Lake Michigan i n  terms of mean annual discharge and drainage area. I n  t h e  
e n t i r e  U.S. Great Lakes Basin only t h e  Maumee River has  a l a r g e r  drainage bas in  
and only t h e  Maumee and t h e  Oswego Rivers  have a l a r g e r  mean annual discharge.  
The Fox has been gauged since 1917 a t  a s t a t i o n  (2160101) - approximately 29 
r i v e r  ki lometers  (18 m i l e s )  upstream from t h e  mouth. This s t a t i o n  is downstream 
from the  o u t l e t  of Lake Winnebago and downstream from t h e  confluence of t h e  major 
t r i b u t a r i e s .  
dams and o the r  c o n t r o l  s t r u c t u r e s ,  high s p r i n g  t lows do occur. 

Even though the  flow of t h e  Fox River i s  regula ted  by a number of 

Between 1962 and 1968 monthly sampling f o r  suspended s o l i d s  and q u a r t e r l y  
sampling f o r  n i t rogen  spec ie s ,  t o t a l  phosphorus, and d isso lved  r e a c t i v e  phosphorus 
was conducted a t  s t a t i o n  21601% i n  t h e  Ci ty  of Green Bay. 
i r r e g u l a r  per iod between 1969 and 1971, a monthly a n a l y s i s  f o r  most n u t r i e n t s ,  
ch lo r ide ,  and suspended s o l i d s  cont inues t o  the  present .  Dissolved r e a c t i v e  
phosphorus w a s  n o t  measured a t  t h i s  s t a t i o n  a f t e r  1968 and n i t r a t e  w a s  not  
measured i n  1975. A t  s t a t i o n  2160104, loca ted  a t  t h e  mouth, suspended s o l i d s ,  
ch lo r ide ,  and n u t r i e n t s  were m e a s u r x  from summer 1963 t o  s p r i n g  1964 a t  a weekly 
frequency. General ly ,  biweekly t o  monthly measurements were made a t  t h i s  
s t a t i o n  between 1970 and 1973. 

Except f o r  an 

Hydrologic Area 2.1.7 - Green Bay Complex. Eighteen t r i b u t a r i e s  have been 
i d e n t i f i e d  for i n c l u s i o n  on t h e  DAM f r o m  t h i s  complex. Eleven of these tributaries 
were found t o  have e i t h e r  no r i v e r  mouth d a t a  o r  d a t a  t h a t  w e r e  i n s u f f i c i e n t  f o r  
c a l c u l a t i n g  loadings.  
complex d ra in ing  i n t o  Green Bay, wi th  t h e  remaining streams flowing i n t o  
Lake Michigan proper .  

The Red River i s  t h e  only t r i b u t a r y  i d e n t i f i e d  i n  this 

The Annappee River was  monitored i n  t h e  1960's. There are some monthly and 
biweekly da t a  a v a i l a b l e  f o r  s i l ica ,  ch lo r ide ,  and n i t r a t e .  No a d d i t i o n a l  water 
q u a l i t y  or  quan t i ty  da t a  use fu l  f o r  loading c a l c u l a t i o n s  are a v a i l a b l e  f o r  t h i s  
t r i b u t a r y .  

The Kewaunee River has  a gauging s t a t i o n  (27110z)  loca ted  approximately.  
11 r i v e r  k i lometers  (7 mi l e s )  from t h e  mouth which has been ope ra t ing  s i n c e  1964. 
Most of t h e  water q u a l i t y  d a t a  t h a t  are a v a i l a b l e  were obtained a t  s t a t i o n  21710g,  
l oca t ed  c l o s e  t o  t h e  mouth. 
1969 f o r  a number of parameters inc luding  n u t r i e n t s ,  ch lo r ide ,  and suspended 
solids. 

A monitoring program has  been i n  opera t ion  s i n c e  

Monthly measurements have been made dur ing  a number of yea r s .  A t  s ta t ion  
I 
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21701103 from 1972 through 1974 some weekly t o  t w i c e  weekly suspended s o l i d s  
m e a s u r s e n t s  w e r e  made. 
same frequency as suspended s o l i d s  measurements. 

Instantaneous flow measurements w e r e  a l s o  made a t  t h e  

The East Twin River is  a l s o  gauged ( s t a t i o n  2171102), bu t  only s i n c e  1972. 
There is a r e l a t i v e l y  long-term water q u l a i t y  record a z i l a b l e  a t  s t a t i o n  21701103 - 
running from 1962 u n t i l  1974, wi th  e s s e n t i a l l y  monthly a n a l y s i s  f o r  a number of 
parameters. 
This  same sampling schedule  was appl ied  i n  1970. 
ana lyses  of n u t r i e n t s  and ch lo r ide  were conducted. 
monitored on a r egu la r  b a s i s  s i n c e  1969. 
f o r  n u t r i e n t s ,  ch lo r ide ,  and suspended s o l i d s  over much of t h i s  per iod ,  par- 
t i c u l a r l y  i n  r ecen t  years .  No flow d a t a  are a v a i l a b l e ,  however. 

Between 1962 and 1968, n u t r i e n t s  were measured on a q u a r t e r l y  bas i s .  
Between 1972 and 1975, monthly 

The West Twin River has been 
Monthly measurements have been made 

The Manitowoc River has  been gauged s i n c e  1972 a t  a s t a t i o n  (21713g)  loca ted  
about 11 r i v e r  k i lometers  (seven mi les )  from t h e  mouth, below t h e  confluence of 
t he  major t r i b u t a r i e s .  The r i v e r  mouth area of t h e  Manitowoc has  a r e l a t i v e l y  
long-term water q u a l i t y  record a t  s t a t i o n  (2171302) from 1962 t o  t h e  p re sen t ,  
genera l ly  monthly ana lyses  have been made f o r  a number of parameters inc luding  
suspended s o l i d s .  Nu t r i en t s  and ch lo r ide  were measured q u a r t e r l y  u n t i l  1968, 
changing t o  monthly by 1972. 
per iod w a s  t o t a l  phosphorus. No heavy metal, p e s t i c i d e ,  o r  r e f r a c t o r y  organics  
d a t a  are a v a i l a b l e .  

The only phosphorus form measured dur ing  t h i s  

The Sheboygan River i s  t h e  l a r g e s t  t r i b u t a r y  i n  t h i s  complex. A gauging 
s t a t i o n  (2171801) loca ted  about seven r i v e r  k i lometers  ( four  mi les )  upstream from 
t h e  mouth, h a s T e e n  opera t ing  s i n c e  1950. 
i n  cons iderable  d e t a i l ,  inc luding  e x t r a  samples during t h e  month of March. 
of t h e  n u t r i e n t  water chemistry has been obtained a t  s t a t i o n  2171802. 
1962 and 1968 q u a r t e r l y  measurements of water chemistry parameterswere  made. 
Since 1968, the sampling program has  been f a i r l y  r egu la r  f o r  t h e s e  n u t r i e n t s ,  
wi th  monthly samples being c o l l e c t e d  and analyzed s i n c l e  1972. 
heavy metal, p e s t i c i d e ,  o r  r e f r a c t o r y  organics  d a t a . a r e  ava i l ab le .  

I n  1967, suspended s o l i d s  were measured 
A l l  

Between 

No s i g n i f f c a n t  

DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 2.2 

River  Basin Group 2.2 d r a i n s  an area of 5,633 km2 (2,175 m i 2 ) .  This  r i v e r  

A map and desc r ip t ion  
bas in  group is shown i n  Figure 12. 
group are t h e  same as those  of i ts  s o l e  hydrologic  area. 
of t h i s  area follow. 

The hydrologic boundaries of t h i s  r i v e r  bas in  
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Hydrologic Area 2-2.1 
Chicago-Milwaukee Complex 

The Chicago-Milwaukee complex covers 563,000 hectares (1,392,000 acres). The 
State of Wisconsin contains 59 percent of the area, Indiana contains 30,6 percent, 
Illinois contains 2.8 percent, and Michigan contains the remaining 7.6 percent, 
The area covers much of the western and southern shore of Lake Michigan. The 
major rivers and their mean annual discharges in the ar a are: the Milwaukee 

River (4.4 m3/s; 138 cfs), Trail Creek (1.9 m3/s; 67 cfs), and the Galien River 
(ungaged). The entire area is very flat with few wetlands. About 5 to 10 percent 
of the area is forested (mostly in the northern portion), roughly 60 percent of 
the area is devoted to agriculture, and over 20 percent is highly developed 
urbanized or industrialized area. The bedrock in the western portion is 
composed principally of dolomite while the southern area bedrock consists 
mostly of shale. The majority of the overlying material is glacial till with 
some silt and clay in the southern areas and sand and gravel in the northwestern 
portion. The economy is based very heavily upon manufacturing (steel, petroleum, 
food, machinery, metal fabrication), although there is some agriculture found 
mostly in the Milwaukee River Basin. Almost the entire coast line from Milwaukee, 
Wisconsin, to Michigan City, Indiana, is industrialized. There are large 
concentrations of people throughout the area with over 40 municipal wastewater 
treatment plans in the Wisconsin portion alone. The Chicago Sanitary and Ship 
Canal removes most of the City of Chicago's waste and reduces the natural drainage 
area to Lake Michigan significantly. 
boundaries of this hydrologic area. 

River (11.2 m3/s; 395 cfs), the Menomonee River (2.5 m 37 s; 88 cfs), the Root 

Well over 2 million people live within the 

Station Key 

DAM River DAM River 
Station and Station and 
Location Station Numbers Location Station Numbers 

Sucker Creek 
a 

Sauk Creek 
b 

Milwaukee-Menomonee 
Rivers 

d 
e 
f 
g 
h 

i 

C 

Kinnickinnic River 

Oak Creek 
j 
k 

Root River 
1 
m 
n 

21101 
2210101 
22102 
2210201 

22103 
22103 01 
22103 02 
2210303 
2210304 
2210305 
2 2103 06 
22104 
2210401 
22105 
2210501 
2210502 
22106 
2210601 
2210602 
22106 03 

Pike River 

P 
Pike Creek 

9 
Waukegan River 

r 
Pettibone Creek 

0 

S 
t 

Indiana Harbor Canal 
U 
V 

Burns Ditch 
W 
X 

Y 
Trail Creek 

aa 
Galien River 

bb 
cc 
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22107 
2210701 
2210702 
22108 
2 2108 01 
22109 
221901 
22110 
2211001 
2211002 
22111 
2211101 
2211102 
22112 
2 2112 01 
2211202 
2211203 
22113 
2211301 
2211302 
22114 
2211401 
2211402 
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64 

65  

b 3- 
74 

67 

6 8  

6 9  

70 

71 

72 

73 

71 I 36 I 2 2 1 0 3 9 9  1 Unborn 

1 

I 
I 2BD loc ZBD 2BD 2BD 2BD SB-D 30 2210401 Ar 12th Street  Z B D  

1 0 A  5 A  i 
22105 Oak C r e e k  

21 2210501 At South Milvaukee * 1  

8A 8 A  
* SB-D 5B-D 

I' 

" '1 I * l  5 5 1 
1 

5AB 5AB 

'' * ~ SA-C 5A-C 
* 8 C  2D 8C 2D 

I' 

2D 2D 

I' * 1  S S 

5A-Cd SA-Cd * 
9 D  9D 

* 1  5 5A-C SD 

I' 

I' 

1 

74 I 2 7  1 " I t 

70th Street  

27th Street 

I 

22104 Kinnickimic River 

TYPE OF DATA 

5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 5 

1 5 1  1 5 1 5 1  I 1 5 1  1 5 1  
SA-C SA-C SA-C 5A-C 5A-C SA-C 

ZD ZD 2D 2 D  2 D  2D 

5AB SAB 5AB 5AB 5AB 5AB 

2AC 
I I I I I I I I I I I 
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S7ATK)N 
N W E R  

P R  
M HEAVY METALS E 

3 S A 
I T N 
R T I 0 

A 0 0 D S  C 
N N T SOLVED A 

L E S 

C 
H 

E A 

E S Y  

pn 
C A  

E 

S 

D A ;  A 

SBC SBC 5BC SBC 
2D 2D 2D 2D S t- 2210306 

E 0 
F R  
R G  
A A  
C N  
1 I o c  
R S  

I " 

2210399 

22103W 

I 2220397 

I 2210398 

F 1 2210601 
I " 

E 2210501 
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A STATION STATION 
R NUMBER DESCRIPTION 
6' Y 

66 

67 

68 

69 

70 

7 1  

72 

73 

74 

51 

52- 
68 
69- 
71 

72 

-~ ~ 

74 2 1  2 2 1 0 5 0 1  (Continuad) 

64 30 2210502  Riwr nil. 1.6 

65 

74 27 2210599 Unlrnova 

" 

* 1  ZA 

5B 
2c 
2BD 
5c 
2c 

9 8  

" 

2B I' * 1  5 5 

I '  * 1  5 5 
~ 

I SACD 5ACD * 
28 1 B  

" * 1  5 5 

" 

2c  2B 
58-D 2AE 5BC 

2 A  5CD 2D 
'I 

" I " * 1 5ACD SACD SAC 
9B 9B 9B 2D 

5D SA-C 
2D I' * 1  5 

I' 1 2A-C 2A-C 

* 5B-D 5B-D 5B-D 5B-D 5B-D 58-D 58-D 58-D 
2 7  2210603 & r w t t e  Street 

Bridge i n  Racine 

* 5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 5 

,I 1 ,, 

* ,. 

'I 
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Y 
E STATION $ 8 NUMBER 

STATION 
DESCRIPTION 

6' Y 

2BD 
5c 7 4  1 - 2 7  1 2210699 1 Unknovn 2BD 2BD 2BD 2BD ZBD 

sc 5 c  5c 5c 5c 

~ - -- ~ -~ 

I I I 
I I 

A t  South  32 5 B  
64 I 30 I 2210701 I River  MI18 1.8 2D 5 5 5 5 5 5 5 

22107 Pike River 

65 " SC 
I 

5 c  5 c  5c SC 5c 5c 

* 7 1  

7 2  " 

73 " * 1  

I' 

,I * 
I 

76 *' 1 

I 

I I  I I CF I I e#. I I I I I I I 
9D 

9A 4C 

5 SA-C 5D 

20 au 2" 

9D 
5BD 5 BD 

9A 4C 
I 

5 2 c  2B 

SA-C SA-C 

-- 

b4 

65 

I I  I I I  I I I I I I I I I I I 
I 

. 22108 Pike Creek 

2c  2c 2c zc 2c 2c 2c 
2213801 A t  43rd S t r e e t  * 2 D  5D 5 D  5 D  5D 5 D  5D 5 D  

* SA SA SA SA " SA SA SA 

~ 22109 Waukegan River - 

69 

Eastern R.R. Bridge I O5 I 2210901 I 42-21-05 X 47-49-05 

" * SA-C BABD SA SA 
2B-D 5B-D 5 2D 5c 

70 'I * I 2BC I :ic I 5B-D I 5B-D 5B-D 5B-D 5E-D 
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RIMR BASIN CRWP 2,2 
I I i I 

A $ R 
(S) y 

STATION STATION 
NUMBER DESCRIPTION 

2Co 

* 
* SB 

8CO 
1 I I 

7s " 

2cD 2A u u u 2AC 2AC 
SO SD 
2Bo 2Bo 
SC 5c 
2 A  SB 5 B  58 ' 

8B-D 8CD 8cD 8 0  sc 

76 " 

73 

74 

" I 

" 

SAB S A 8  SAB SAB SAB 
BCD 8cD 8CO 8cD BCO 

SA S A  2A S A  SA 

, 

22110 Petcibone C r e e k  

* SACD 
2 B  

SA-C 

2A 2A SACO SAC0 SACO 
72 2B 2B 2 B  

73 

76 

75 

76 5A S A  SA S A  SA SA 

" 

I 
2A 20 5BC 2D 

SAB SA SB u u 2A SA 
8CO 8B-D 8cD 88-D 8B-D 5C 8B-D 
SAB SAB SAB SAB SAB SAB 
8CD 8 0  8cD 8cD 8cD 8 0  

SA-C 2AD " I " 

* " 

'I 

I' 
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2 2 1 1 0 0 1  

1 

2211002 

I I, 

7.47 

5 B  
8cD 

5Bc SB-D SBC ;ED i:c 2B-D 8 D  8 D  

0A 5 58 5 5 5ABD sp S 

;y 5AB 2c 2 c  2 c  2c 2c 

I 5B-D 

8B-D 8BC sc EBC 8BC 8 B  2D EBC 8 B  
5 A  5AD 2D 5AD 5AD 5AC SAD 5ACD 

5AB 5AB 5 B  SAB 5AB 5M 
2 C  

5 5 5 5 5 5cD 5 5ACD 
2 8  

5Fic 
8 D  

5 

5BC 2 SB-D 5E-D 

SACD 5ACD 
2 B  2 B  

5BC 5BC 
8D 8 D  8 D  

5 5 5 5 

5s: 
5AcD 5AD 2AC SAD 5AD 5A-C 5AC 5ACD 

8 B  8 B  2 C  8 B  SD 8 B  2C 8 B  2C 2 D  88 2D 8 B  

2c 2 c  2c 2c 2c 2 c  2c 2 c  

5ACD 5AcD 5ACD 2A 
2 B  2B 5B-D 

5A-C 5AC SBCA SA-C SA-C 5A-C 5A-C SA-C SA-C 

5ACD 5ACD 5ACD SACD 
28 2 8  2B 28 

2D 2D 2 0  ? D  20 2 D  2 D  2D 2D 

5 5 5 5 5 A  SA SA 5 A  5 A  
8B-D 8B-D 8B-D 8B-D 88-D 

5AB 5AB 5AB 5AB 5AB 24 2A 2 A  2A 
8CD 8cD 8CD 8cD 8CD 5B-D 5B-D 58-D SB-D 

5A SA SA SA SA 5A SA 5 A  5 A  



E STATION STATION 
NUMBER DEXRIPTION 

6' Y 
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TYPE OF DATA 
O D  T H A D  

D 

S A G  
E 

RIVER BASIN 

60 01 

61 I' 

62 " 

63 " 

64 " 

65 I' 

65 23 

66 'I 

66 19 

6 1  23 

67 19 

68 I 23 
I 

6 9  I' 

70 01 

71 " 

72 

73 " 

74- ( 1  

75 

73 o1 

74- ,, 
75 

I 

Gw 2.2 

22111 Indiana Harbor C u u l  

' D i c k e y  Road 
10 10 10 10 10 10 10 10 10 

10 10 10 10 LO 10 10 10 

10 10 10 10 10 10 10 10 10 

10 10 10 10 10 10 10 10 

10 10 10 10 10 10 10 10 10 

2211101 River nile 1.0 

I 

, I 

I 

LOCD lOCD l0cD lorn 

10 10 10 10 10 

* 10 10 10 10 10 

* 10 10 10 loco 10 10 ; 
I 

I * 8 8 8 8 8 8 

* 10 10 10 10 10 

l0AB l0AB lOAB 10AB l0AB l0AB 

-- " 10 10 10 10 lo 

l0AB l0AB l0AB 10AB lOAB l O A B  

8 8 8 8 8 

* 8 8 A  8 8 8 A  8 A  8 8 

5 D  
8A-C 

5 D  
8A-C 

* 8A-C 8A-C 8A-C 8A-C 8A-C 
5 D  5 D  5 D  5 D  5D 

8CD 8cD 8CD 8CD 8cD 
, * 5Aa 5AB 5AB 5AE 5AB 

* 5 5 5 5 5 

22:1102 Youngstom Steel P l a n t  * 5AB 5AB 5AB 5AB SA0 
8CD 8CD at Houth 8cD 8CD 8cD 

* 5 5 5 5 5 

22112 Burns Dftch  

5 





STATION 
DESCRIPTION A STATION 

R NUMBER 
6' Y 

22113 Trail  Creak flow 1.9 d/s ( 6 8 . 3  c f s )  

I 

70 I' 

71 'I 

72 *' 

73 

74-  t1 

75 
66- 
68 

59- $ 1  

70 

71 

" 

01 2211203 hc Portage 

" 

73 o1 

I I I 
74-  ,, 
75 

i 
2211301 Franklin S t .  Brldue in 5AR 5 AR 5AB 5AB 5AB 1 

Michigan City 1 8 0  8cD 8cD 8cD 8cD 

TYPE OF DATA I 
1 

1 n t D  I 

D L 8 :  0 '  
K 

R A 

E N 

A 

N I L G  ' 
O D  
W I  

I 
D 

E Y 
N S T R E  I 

A G  S 

10 10 10 10 10 10 10 10 

-. 

I I I I I I I 

* 5 5 74 " , " 

75 1 ' 5 1  1 5  

69 01 2211302 us-12 Ln 8 a 8 

7o , I 11 8 8 a 8 

* 

Xichigan C i t y  

8A-C EA-C 8A 8A-C 
5D 5D 5D 71 'I 

5 5 5 

5 5 l 5  
3 8 8 8 a 

8 8 8 8 a 
8A EA-C 8A-C 

5D SD 8A 8A-C 
5D 

'1975 only. 2C in 1974 .  

aA-c 8A-C 
5D 5D 

1 

I ,* I O  I I 4  

09- 
i 0  21 
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SD 5D SD 



! " 

2 2 1 1 2 0 3  

251 

8 8 8 8 

SA-C 8A-C 8A-C 8A-C 
5D 5D 5D 5D 

5AE 5AB 5AB 5AB 5An 
8CD 8CD 8CD 8CD 8CD 

5 5 5 5 5 -  5. 

8 1  8 8 8 

8 8 

8 

" 1 8 '  

I -  1 8  

EA-C 
5 D  
5AB 
8CD I 

5 

2 2 1 1 2 9 9  

I j  
I 
I I I 

2 2 1 1 3 0 1  I ig 
P 
I I' 5 

I 1 I, i 5 1  

7 i 8  r 
8 

8.44 
5 D  

1 8A-C 1 5D 

I ,I 

i I' 

8 8 8 

8 1  I 

8 8 a 2c 2 c  
SAD 5AD 

2D 2D 

! 

8A-C 8A-C EA-C 
5D 5D 5D 
5AB 5AB 5AB 5AB 5AB SA0 5AB 5AB 5AB 

1 8CD 8CD 8CD 8CD 8CD 8CD I 8CD 8CD 8CD 

I 
? ! ;;c I 

5 5 5 5 5 5 5 5 5 I 
I 
I 

2AC 

I I 

--------------. 
i 

5A0 5AB SAB 5AB 5AB 5Aa 5AB 5AB 5rlB 2D 
8CD WD 8CD 8CD 8CD 8CD 8CD 8CD 8CD [ 5A-C 

5 5 5 5 5 5 5 5 
5 l j  

5 5 5 5 5 5 5 5 5 1 5 1  
--------- 

8 8 8 1 
I I 1-1 8 8 8 

8A-C 8A-C EA-C 
5 D  SD 5 D  5D 5D 

I 5D 5D 5D 5D 
8A-C 8A-C ' I 

8A-C 8A-C 

I 
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-- Evaluation and Sunrmary of Data f o r  River Basin Group 2.2 

This  r i v e r  bas in  group, which inc ludes  only one hydrologic area covers  
1,732 km2 (666 mi2) i n  Indiana,  156 km2 (60 mi2) i n  I l l i n o i s ,  432 km 3 (166 m i 2 )  
i n  Michigan, and 3,336 km2 (1,283 m i 2 )  i n  Wisconsin. 
included on t h e  DAM f o r  t h i s  r i v e r  bas in  group, a l l  but t h r e e  have d a t a  adequate f o r  
making annual loading ca luc la t ions  f o r  a t  least  some parameters. Seven of the  1 4  
r i v e r s  w e r e  c l a s s i f i e d  as  major t r i b u t a r i e s ,  a l l  of which have adequate w a t e r  
q u a l i t y  da t a  f o r  loading ca l cu la t ions .  Only f i v e  streams i n  t h i s  river bas in  group 
( th ree  of which are major t r i b u t a r i e s )  have been gauged. 
d ra in ing  h ighly  po l lu t ed  i n d u s t r i a l  areas i n  t h e  Chicago area have exce l l en t  
water q u a l i t y  records but  are not  gauged a t  a l l  o r  are gauged a t  l o c a t i o n s  not 
u se fu l  f o r  loading ca l cu la t ion  purposes. 

Of t h e  1 4  t r i b u t a r i e s  

A number of t r i b u t a r i e s  

The Milwaukee River ,  one of t h e  l a r g e s t  r i v e r s  i n  the complex, has inadequate 
da t a  f o r  a number of parameters. Many of t h e  t r i b u t a r i e s  i n  t h i s  complex have 
r e l a t i v e l y  d e t a i l e d  da t a  ava i l ab le  on heavy metals. Because of t h e  h ighly  in-  
d u s t r i a l i z e d  n a t u r e  of t h i s  area, i t  would be expected t h a t  t h i s  complex i s  a 
major con t r ibu to r  of heavy metals t o  t h e  Great Lakes. The Menomonee River is  
being s tudied  i n  d e t a i l  as p a r t  of Task C of t h e  PLUARG s tudy and a l a r g e  amount 
of d a t a ,  inc luding  runoff event da t a ,  w i l l  be ava i l ab le .  

Hydrologic Area 2.2.1 - Chicago-Milwaukee Complex. The Chicago-Milwaukee 
Complex i s  t h e  only hydrologic area i n  River Basin Group 2.2. Of t h e  14 t r i b u t a r i e s  
i d e n t i f i e d  i n  t h i s  complex, only th ree  had i n s u f f i c i e n t  d a t a  f o r  c a l c u l a t i o n  of 
loadings.  

Sauk Creek w a s  monitored onlv i n  1964 and p a r t  of 1965 on a monthly b a s i s  f o r  
a number of parameters including s i l i c a ,  n i t r a t e ,  and t o t a l  phosphorus. The only 
flow da ta  a v a i l a b l e  are  a f e w  instantaneous samples near  t he  mouth. 

The Milwaukee and Menomonee Rivers  have been grouped toge ther  on the  DAM 
because they j o i n  j u s t  before  they flow i n t o  Lake Michigan. S t a t ion  2210301 on 
the  Milwaukee River has been gauged s ince  1914 and some water q u a l i t y  d a t a h a v e  
also been obtained these .  Some monthly data co l l ec t ed  dur ing  1973 and 1974 f o r  
n u t r i e n t s  and ch lo r ide  are a v a i l a b l e  f o r  t h i s  s t a t i o n .  Only one o the r  s t a t i o n ,  
(2210302) w a s  found t o  have use fu l  loading da ta  f o r  t he  Milwaukee River. Some 

rnoritlilymeasurements w e r e  made i n  1964 f o r  t o t a l  phosphorus, n i t r a t e ,  s i l i c a ,  and 
ch lo r ide .  
and 1974. 

Limited heavy metal  measurements w e r e  made a t  s t a t i o n  2 2 1 0 3 g  i n  1973 

S t a t i o n  2210303, - t he  upper most s t a t i o n  i d e n t i f i e d  f o r  t h e  mouth area of 
t h e  Menomonee River,  has  been monitored ex tens ive ly  f o r  water q u a l i t y  parameters. 
Except f o r  a few minor gaps, monthly analyses  of suspended s o l i d s  and ch lo r ides  
were made between 1962 and 1975. Between 1962 and 1970 n u t r i e n t s  were measured 
q u a r t e r l y .  Nut r ien t  ana lyses  were made on a less than monthly b a s i s  between 1970 
and 1975 a t  t h i s  s t a t i o n .  A continuous flow record i s  a v a i l a b l e  s ince  1961 a t  
s t a t i o n  22103E. No s i g n i f i c a n t  w a t e r  chemistry d a t a  are a v a i l a b l e  a t  t h i s  
s t a t i o n ,  however. S t a t i o n  2210306 has monthly information a v a i l a b l e  on a 
number of parameters including suspended s o l i d s  and ch lo r ide  with qua r t e r ly  
da t a  on n u t r i e n t s ,  a l l  from 1962 through 1968. Between 1969 and 1975 loading 
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da ta  are ava i l ab le  on a mostly monthly b a s i s  a t  t h i s  s t a t i o n .  

The Menomonee River is one of t h e  four  U.S. r i v e r s  being s tudied  under t h e  
Task C P i l o t  Watershed Study of PLUARG. 
of t h e  Menomonee River i o  being conducted during 1975, 1976, and 1977. S t a t ions  
2210304, - -  97, and 98 are being monitored a t  a biweekly frequency for parameters of 
interest t o  PLUARG. In addi t ion ,  runoff events  are t o  be monitored i n  d e t a i l  a t  
s t a t i o n  2210304. This s t a t i o n  is reported t o  be t h e  s t a t i o n  c l o s e s t  t o  the  
mouth f r e e  f r s  lake  e f f e c t s .  
w i l l  be dependent on t h e  c h a r a c t e r i s t i c s  of t h e  flow event,  although samples w i l l  
be taken every half-hour f o r  n u t r i e n t  ana lys i s .  In  addi t ion  t o  t h e  n u t r i e n t s  
sampling, heavy metals, pes t i c ides ,  and r e f r ac to ry  organics  w i l l  be measured 
during runoff events .  Regular monitoring f o r  heavy metals, r e f r ac to ry  organics ,  
and p e s t i c i d e s  is done on a general ly  qua r t e r ly  b a s i s  as p a r t  of t h i s  study. 

As p a r t  of t h i s  s tudy d e t a i l e d  monitoring 

The sampling frequency during the  runoff events 

Oak Creek has  been gauged on a continuous b a s i s  s ince  1963 a t  s t a t i o n  2210501. 
During 1964 and 1965 Water chemistry da t a  on t h i s  t r i b u t a r y ,  however, are sparse. 

t h e r e  were some monthly measurements made of some n u t r i e n t s  and ch lor ide .  The 
only recent da ta  were monthly measurements of suspended s o l i d s  and n u t r i e n t s  made 
during 1974. Only a l imi ted  amount of pes t i c ide ,  r e f r ac to ry  organics ,  and heavy 
metal da t a  a r e  ava i l ab le  and these  measurements were not  taken pe r iod ica l ly  over 
an annual cyc le .  

The Root River a l s o  has a continuous flow gauge loca ted  approximately e igh t  
ki lometers  ( f i v e  miles)  upstream from the  mouth a t  s t a t i o n  2210602. Water q u a l i t y  
da t a  are ava i l ab le  from the  e a r l y  1960's a t  both s t a t i o n  2210601%d 03. 
2210603 conta ins  the  most extensive record,  with monthly and q z r t e r l y a n a l y s e s .  
The p z i o d  of record extends between 1962 and 1975. 
measured s ince  1969 has been t o t a l  phosphorus. 
River on pes t i c ides ,  heavy metals, o r  r e f r ac to ry  organics .  

S t a t ion  

The only phosphorus form 
No da ta  were found f o r  the  Root 

The Pike River is  another  stream i n  t h i s  complex which has a discharge 
gauge located r e l a t i v e l y  c lose  t o  i t s  mouth, with records ava i l ab le  s ince  1971. 
Few water q u a l i t y  da t a  are ava i l ab le  except some monthly measurements of n u t r i e n t s  
and ch lo r ide  during 1964. 

Both the  Waukegan River and Pet t ibone Creek are in t e rmi t t an t  streams and 
d ra in  s imi l a r  areas. 
1968. However, t h e r e  are no flow da ta  ava i l ab le  f o r  t h e i r r i v e r  mouth areas. 
Extensive sampling and ana lys i s  have occurred f o r  some n u t r i e n t s ,  ch lor ide ,  
and heavy metals ,  including some biweekly measurements. Generally though, the  
sampling frequency w a s  less than monthly over an annual cycle.  

They have an extensive water q u a l i t y  record da t ing  back t o  

The Indiana Harbor Canal a l s o  has a g rea t  deal of water q u a l i t y  da t a  ava i l ab le  
f o r  i ts  r i v e r  mouth sec t ions .  However, t he re  a r e  no flow da ta  ava i l ab le .  A 
number of biweekly measurements were made f o r  n i t r a t e ,  t o t a l  phosphorus, and 
ch lo r ide  i n  the  l a t e  1960's. 
parameters were a l s o  made i n  the  1970's. 
da ta  is ava i l ab le ,  including monthly t o  biweekly sampling f o r  1973 through 1975. 

Some biweekly and monthly measurements of these  
A considerable  amount of heavy metals 
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Burns Ditch has been monitored f o r  suspended s o l i d s ,  n i t r a t e ,  t o t a l  phosphorus, 
and ch lo r ide  ex tens ive ly  s i n c e  t h e  mid-1960's with samples co l l ec t ed  f o r  t he  most 
p a r t  on a biweekly b a s i s .  Flow da ta ,  however, are r e l a t i v e l y  scarce. Instantaneous 
flow measurements were made on a biweekly b a s i s  i n  1969, 1970, and 1971 a t  
s t a t i o n  2211203. 
a t  t h i s  same s t a t i o n .  Despi te  the  ex tens ive  chemical record f o r  a number of 
parameters, t h e  l ack  of flow d a t a  would g r e a t l y  complicate t h e  est imat ion of 
loadings from t h i s  t r i b u t a r y .  The flow p a t t e r n  of Bums Ditch is a l s o  q u i t e  
complex as i t  is  l inked up with the  L i t t l e  Calumet River and a number of canals  
i n  t h e  i n d u s t r i a l i z e d  Chicago-Gary area. 

S ign i f i can t  heavy metal da t a  are a v a i l a b l e  between 1973 and 1975 

T r a i l  Creek has had some biweekly monitoring f o r  suspended s o l i d s ,  n i t r a t e ,  
t o t a l  phosphorus, and ch lo r ides ,  as w e l l  as some monthly measurements of these  
and o ther  parameters. 
most of 1970 and 1971, but t hese  are t h e  only flow da ta  t h a t  were found f o r  t h e  
r i v e r  mouth area of t h i s  t r i b u t a r y .  
i n d u s t r i a l i z e d  Michigan C i ty  area, the  only heavy metals da t a  a v a i l a b l e  are some 
biweekly measurements made during 1972. 

Flow measurements were made on a biweekly b a s i s  during 

Although Tra i l  Creek flows through t h e  

The Galien River i s  t h e  easternmost t r i b u t a r y  i n  t h i s  complex. Monthly 
da t a  on suspended s o l i d s ,  n u t r i e n t ,  and ch lo r ide  d a t a  are ava i l ab le  f o r  1974. 
There have been some monthly measurements of parameters of i n t e r e s t  during o ther  
years ,  but not  over t h e  e n t i r e  annual cycle .  Again, t h e r e  are no flow da ta  
a v a i l a b l e  on t h e  r i v e r  mouth area. 

DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 2 . 3  

River Basin Group 2 . 3  encompasses an area of 33,556 km2 (12,956 mi2). This 
r i v e r  bas in  group conta ins  f i v e  hydrologic areas, and i s  shown i n  Figure 13. 
Maps and desc r ip t ions  of these  f i v e  hydrologic areas follow. 
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Figure 13 

RIVER BASIN GROUP 2 . 3  
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Hydrologic Area 2.3.1 
S t .  Joseph River 

The St .  Joseph River d ra ins  an area of 1,211,000 hec ta re s  (2,992,000 ac res ) .  
Sixty-four percent  of t h e  area is loca ted  i n  the  southwest corner  of t h e  S t a t e  of 
Michigan wi th  t h e  remaining 36 e rcen t  i n  Indiana. The St .  Joseph River has  a 

River are t h e  White Pigeon River, t he  P r a i r i e  River, and t h e  Elkhart  River. The 
Basin has  very l i t t l e  r e l i e f  and conta ins  few wetlands.  Approximately 20 percent 
of t he  area is fo res t ed ,  60 t o  70 percent  devoted t o  a g r i c u l t u r e ,  and 10 percent 
urbanized. Most of t h e  bedrock is made of sandstone wi th  some areas of sha le  i n  
t he  southern por t ion .  The. overlying material is  made of s i l t  and c l ay  near  the 
shore wi th  sand, grave l  and g l a c i a l  t ill  s c a t t e r e d  throughout t he  remaining area. 
Over 34 i n d u s t r i e s  and 14 mun ic ipa l i t i e s  use t h e  su r face  waters of t he  S t .  Joseph 
River f o r  w a s t e  a s s imi l a t ion .  C i t i e s  such as South Bend, Indiana (Pop.: 125,5801, 
Elkhar t ,  Indiana (Pop.: 43,152), Benton Harbor, Michigan (Pop.: 16,4811, Niles, 
Michigan (Pop.: 12,988), and S t .  Joseph, Michigan (Pop.: 11,042) are the  major 
population cen te r s  i n  t h i s  area. 

mean annual discharge of 88.8 m 5 / s  (3,136 c f s ) .  Major t r i b u t a r i e s  t o  the  S t .  Joseph 

S t a t i o n  Key 

S t a t  ion  
Location 

Sa in t  Joseph River 
a 
b 

DAM River and 
S t a t i o n  Numbers 

23101 
2310101 
2 310102 
2 3 1010 3 
2310104 
2310105 

c 

d 
e 
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Hydrologic Area 2.3.2 
Black River Complex (South Haven) \ 
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Hydrologic Area 2.3.2 
Black River Complex (South Haven) 

The Black River complex encompasses an area of 93,000 hec tares  (229,000 
a c r e s ) .  
The major r i v e r  i n  the  area is  t h e  Black River, which has a mean annual discharge 
of 2 .8  m 3 / s  (99 c f s ) .  
cent  of t h e  area is  fores ted ,  60 t o  70 percent  u t i l i z e d  i n  a g r i c u l t u r e  and another 
5 percent (approximately) i s  urbanized. 
limestone. The water q u a l i t y  of 
the  r i v e r  i s  genera l ly  good with the  only major population cen te r s  a t  South Haven 
(Pop.: 6,471) and Bangor (Pop.: 2,050), Michigan. 

The area is loca ted  i n  t h e  southwestern por t ion  of t he  S ta t e  of Michigan. 

The a r e a  is very f l a t  with few wetlands. Roughly 20 per- 

The bedrock is  composed mostly of 
The overlying material i s  mostly silt  and clay.  

S t a t i o n  Key 

S t a t  ion  
Location 

Brandywine 
a 

Rogers Creek 
b 

Black River 

d 
C 

DAM River and 
S ta t ion  Numbers 

23201 
2 320101 
23202 
2320201 
2 3203 
2320301 
2320302 
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Hydrologic Area 2.3.3 
Kalamazoo River 

The Kalamazoo River d ra ins  an area of 520,000 hec ta re s  (1,285,000 a c r e s ) .  
The area is  loca ted  i n  the southwest po r t ion  of t h e  S t a t e  of Michigan. The 
Kalamazoo River has  a mean annual discharge of 39.6 m3/s (1,363 c f s ) .  
t r i b u t a r i e s  t o  the  Kalamazoo are t h e  Rabbit River and Battle Creek. The e n t i r e  
reg ion  has gene ra l ly  r o l l i n g  topography wi th  p r a i r i e ,  swamp and h i l l y  sec t ions  
a l t e r n a t i n g  a t  frequent i n t e r v a l s .  There are s i g n i f i c a n t  wetlands i n  t h e  area.  
Approximately 20 percent of t h e  area is fo re s t ed ,  another 60 t o  70 percent devoted 
t o  a g r i c u l t u r e ,  and 10 percent urbanized. The bedrock is  composed mostly of 
sandstone. The su r face  formations are si l t  and c l ay  near  t he  coas t ,  g l a c i a l  till 
and sand and gravel .  Due t o  numerous small l akes  and high i n f i l t r a t i o n ,  t h e  
runoff peaks are not  severe and t h e  streams have r e l a t i v e l y  high baseflows. 
The re  are 16 municipal wastewater treatment f a c i l i t i e s  se rv ing  approximately 
182,000 people t h a t  use su r face  waters of t h e  Kalamazoo River Basin f o r  waste 
a s s imi l a t ion .  I n  add i t ion  37 i n d u s t r i e s  use t h e  su r face  waters for t he  same 
purpose. The Cities of Kalamazoo (Pop.: 85,555), Battle Creek (Pop.: 38,931), 
Portage (Pop.: 33,590), and Albion (Pop.: 12,112)  represent  t he  major i n d u s t r i a l  
and municipal pressure  areas. 

Major 

S t a t i o n  Key 

S t a t i o n  
Lo c a t  ion  

Kalamazoo River 
a 
b 

d 
e 

C 

DAM River and 
S t a t i o n  Numbers 

23301 
2330101 
2330102 
2330103 
2330104 
2330105 

263 



Hydrologic Area 2 . 3 . 4  
Black River Complex (Ottawa Co.) 

Vicinity Map-RBG 2 .3  
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Hydrologic Area 2.3.4 
Black River Complex (Ottawa Co. ) 

The Black River complex covers 66,000 hec tares  (163,000 acres )  i n  the  south- 
w e s t  s e c t i o n  of Michigan. 
(ungauged). 
percent of the  area is fores ted ,  60 percent devoted t o  ag r i cu l tu re ,  and 10 percent 
urbanized. 
and c l ay  along the  coast  and g l a c i a l  t i l l  throughout the  rest of the a rea .  
major i n d u s t r i a l  area surrounds the  C i t y  of Holland (Pop.: 26,337). The only 
o ther  important area of human pressure  is the  City of Zeeland (Pop.: 4,734). 

The major t r i b u t a r y  i n  the  area is the  Black River 
The area has a r o l l i n g  topography with few wetlands. About 20 

The bedrock is  composed of sandstone. The overlying material is s i l t  
The 

S t a t i o n  Key 

S t a t  ion 
Location 

Black River 
a 
b 

d 
e 
f 
g 
h 
i 

Pine Creek 
k 

C 

j 

DAM River and 
S ta t ion  Numbers 

23401 
2340101 
2340102 
2340103 
2340104 
2 340105 
2 340106 
2340107 
2 340108 
2340109 
2340110 
23402 
2340201 
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Hydrologic Area 2.3.5 
Grand River 

The Grand River Basin covers an area of 1,466,000 hec ta re s  (3,623,000 ac res )  
i n  t h e  southwest po r t ion  of Michigan. 
of 99.2 m3/s (3,503 c f s ) .  
River,  t h e  Thornapple River, and t h e  Looking Glass River. 
from f l a t  t o  r o l l i n g  with some wetlands. 
fo re s t ed ,  60 t o  70 percent a g r i c u l t u r a l i z e d ,  and about 10  percent urbanized. 
The bedrock is composed of sandstone. Bedrock is  covered by g l a c i a l  till with 
some si l t  and c l ay  near  t h e  shore of Lake Michigan. 
inc ludes  a cons iderable  number of orchards and vineyards. 
and 60 municipal es tab l i shments  use t h e  su r face  waters f o r  waste a s s imi l a t ion .  
Metal processing i n d u s t r i e s  are e s p e c i a l l y  common. 
(Pop. : 45,484), Lansing (Pop. : 131,546), East Lansing (Pop.: 47,540), Grand 
Rapids (Pop.: 197,649) , Wyoming (Pop.: 56,560), and East Grand Rapids (Pop.: 
12,565) r ep resen t  t h e  major municipal and i n d u s t r i a l  loading areas i n  t h i s  basin.  

The Grand River has  a mean annual discharge 
Major t r i b u t a r i e s  t o  t h e  Grand River are t h e  F l a t  

The topography v a r i e s  
Approximately 20 percent of t he  area is 

The a g r i c u l t u r e  land use 
Over 60 i n d u s t r i a l  

The Cities of Jackson 

S t a t i o n  Key 

S t a t i o n  
Location 

Grand River 
a 
b 

d 
e 
f 
g 
h 

C 

DAM River and 
S t a t i o n  Numbers 

23501 
2 350101 
2350102 
2350103 
2350104 
2350105 
2 35 0106 
235010 7 
2350108 
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E SATION 
R NUMBER 

y c  

6) Y 

268 

TYPE 01: DATA 

O D  H 

c C R  
W I  
D S  * 

STATION H A  
D ESCR IPTlON 

Y 

RIVER &IN 

::- 2 1  

67 06 

68 

69 I' 

70 " 

7 1  " 

~ 

72 " 

13 " 

:t- 06 

73b 62 

74b 

' 63 o6 

66 " 

65 " 

66 " 

67 I '  

68 " 

GKW 2*3 

lIyDBDLoGIC AXEA 2.3.1 S t .  Joaapb Uvar 

23101 S t .  Joaeph River 

2310101 :df.lsgl, 44.0 1 

2310102 ~ ~ a ~ & ~ ~ w  2c 2c 2 c  zc 2 c  zc zc zc 

2c 2c zc zc 2 c  2 c  zc zc 
- 

I 2BC 2BC 2Bc 2ac 2BC 2BC 2M: Z B C  

2BD 2BD 2BD 2BO 2 BD 2BO 2BO 2 8 0  2BO 

2BC 2BC zc 2 c  2 c  2 c  20 2c 2 c  2 c  

SA-C 5A-C SA-C 5A-C SA-C SA-C 5.i-C SA-C 5A-C 1 
SA SA SA SA SA SA 5A 5A SA 
2 B  2 B  2B 2B 28 2 8  28 2 B  2 B  

2310103 US-31 B r i d g e  

2 B  2B 80' 

8ABC 

2310104 US-33 B r i d g e  1 l C  8DC 11c 

11c 8ABC j 
8BO 8BO 
5c 5c 
SAC SACD 
8BO 8 B  

ZBC 8BD 080 
5c 5c 5B-0 !p 

5ABD 5AC 5ACD 5ACD 
2 c  8BD 86 8 B  

2310105 C 6 0  Railroad B r i d g e  
Near Mouth 

2AD 

5ABO 2A 2A 2A 

SAB 
2D 
SA SA 2c 2A 5 B  2 B  5 C  SA SA ' 

2c 88-D 8B-D 2 c  88-0 8B-0 8CD 80 

I " 5 5 2c 5 5 S 2B-D 28-0  5 5 

69 

70 

5 5 S 5 5 5 5 5 

'I 5 5 5 5 5 5 5 5 5 5 

5 

SAD 
2BC 

2ABo 2ABo 
5c SC S 5 5 5 5 5 

I 

72 5A-C SA-C 5A-C SA-C SA-C 5A-C 5A-C 5A-C 

5 5 5 5 5 5 73 

74 " 5 5 5 5 5 5 5 5 

i 
2BC 
50 

'Flve sampler taken over 1971-1970. 

SA-C 5A-C 

5 5ABD 

S 5 



STATION 
NUMILR 

2310101 

2310102 1 
, 

1 

t 

I 

2310103 

2310104 

2310105 
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TYPE W T A  
P R  

M H E A W  METALS E E 0 
A F R  
N i R G  
G T I A A  
A R  0 O S  C C N  
N O  N T SOLVED A T I 

1 E A S  5 

C 
A H 

L 

E A o c  
E S Y  

PH 
D 
E 

A 
E D A 

2c 2c 2c zc 2c 2c 2c 

2c 2c 2c 2c 2c 2c 

2Bc 2BC 2BC 2Bc ZBC 2Bc 2Bc 

280 ZBD 2BD 280 ZBD ZBD 2BD 

2c 2c 2c zc 2c 2c zc 2c 2c 2c 

SA-C SA-C S A 4  SA-C SA-C SA-C SA-C SA-C zc 2c 

5A SA SA SA SA SA SA SA 
2B 2B 2B 28 2B 2B 2B 2B 

9. 9' 

1 2B EDC 2 8  EDC 28 EDc 
U C  11c 11c 

11c 11c 11c 
 AB^  AB^ 8ABC 

2Bc 

u 

8B 880 8eD 8BD 8BD 
5c 5 c  5 c  5c 5CD 
SAC SA-C SAC 5ACB 
8BD 8D 8BD 8D 

2A u u 2A u 

2cD 

SABD 5 5 2B-D SB-D 5B-D 5 2B-D 

5AB 5ABD 
2c 2c 

5AB 
2cD 

SA SAC SAC SAC u 
8B-D 1 8B 8 B  8B 8B-D 

5 5 5 p  5 5 

I " 8C 

I 
5 5 2AB 5 5 5 ;: 

5 S 5 5 % 5  5 5 28 2c 

SA-C SA-C 5A-C SA-C SA-C 5A-C SA-C 5A-C 2c 

5 5 5 5 5 5 5 5 2c 2c 

5 5 5 5 5 5 5 5 2c 2c I 

SD 

UD 

2D 2c 

2c 

2c 

2c 

1 



RIMR  IN GRIIP 2.3 
s 

63- 
73 

"7- 

66- 
71 

67 

63 

61 

65 

66 

A STATION STATION 
NUMBER DESCRIPTION 

6) Y 

Black River Complex 
wDw)LoGxc AREA 2.3.2 (South Haven) 

- 23201 B r m d y w l a e  C r e e k  

06 2320101 ' N e a r  South Haven 6 

I 
L 

I+ 23202 R o g e r s  C r e e k  

I 06 2320231 Near South Raven 6 

I 

23203 B l a c k  River 

1 4.9 W l e s  N.W. of 
2 1  2320301 Bangor 

'I 2c 2 c  2 c  2c 

* 8BD 8BD 
5c 5c 2BC 

5Ac 5 m  
2AD 8BD 88 

SABD 5M 5ACD 
2c 2cD 2 B  

8AB 8AB 
5CD ZCD 

9BD RBD 8BD 

5Ac 5ACD 5ACD 
8BD 8B 8 B  

06 2320302 ~ ~ ~ m $ ~  5c 5c 5c 

* " 

'I 5 

2 c  8AB 8AB 6AB 
5 C  20 5C 2 D  

* 5c 
2D 5 C  2D I *' 

I I I 

75 06 2310105 (Caacinud) 

5A 
8cD 

i 11 5 A  
8 8 - D  8B-D 

68 I' * 5  5 5 

69 " 1 " * 5  5 5A 
28 I 

5AC SAC 
8CD 'tic 8BD 8BD 

5 5 2B-D 28-D 5 5 

5 5 5 5 5 5 

2 70 



STATlON 
N W E R  

2310105 

2 3 1 0 1 9 9  

2320101 

2 3 2 0 2 0 1  

I 
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P R  
HEAW METALS E E 0 M 

S F A  A 
I T R G  N 
R f I A A  0 

A 0 OS- C C N  
N o  N T SOLVED T I 

A o c  E 
L E R S  S 

E 

TYPE U T A  

C 
S H 3 T J '  p : A  T O  L 

T 
" 

I L H E  r k  L L  0 
A :  A L N  E E 

E c  5ac 5Bc 5Bc 5Bc 5Bc 5Bc 5Bc 

O L  
A i 8  L A B  

A q c p  T U P  
M q t x  

PH 
C A  

S Y  D 
2 A  2 A  2A 2A 2 A  2A 2 A  

2AB 
5cD 

2 3 2 0 3 0 1  
fi 

2 c  

8ED 8BD 
5c sc 

5AC 
8BD 

5AED SAD 
2 c  2BC 
8AB 8AB 

5 C  2D 5C 20 
SA 5A 

BE-D 8 B  2 C  

2A 

2 3 2 0 3 0 2  

5 

5 5B-D 

5 5 

1 
I 

2 c  

8BD 8BD 8BD 
5c 5c 5c 

SA-C SAC 5ACD 
80 8BD 8E 
5AD 5ABD SABD 
2BC 2 c  2c 
8AB aAB 8AB 

5 C  2D 5C 2D 5C 2D 

5 A  5A 88 SA 
8 B  2 C  2c 8B-D 

2BC 

2A 

2 c D  

5 2B-D 5 E - C  5B-C 5 2B-0 

5 5ABD S 5 5 M  5AED 5ASD 
1 5 2 c  2 c  2c 



Rrm  IN Gua~ 2,3 
WPC! OF DATA 

H 

STATWN 
DESCRIPTION 

y ;  
e STATION 

R NUMBER 

A G  
E 

6) Y 

* 5  5 5 5 5 5 S 5 5 

M * 5  5 5 5 5 5 6 6 5 

70 06 2320302 (Cootinwd) 

71  " 

Knlamazoo River 

Kalamnroo River 

1 28-0 28-D 5 68 5 5 

69 5 5 5 5 5 5 " 

70 *' 5 5 5 5 5 5 5 5 5 

71 

5ACD 5ACD 5AQ) 
8 B  8B 8 B  

'I 

5AD 
2BC 

5 5 5 5 6 Y 5  
5A-C 

2D 
'I 

5A-C 5A-C SA-C SA-C )A-C 5A-C' SA-C 5A-C 
72 2D 2 D  20 20 20 2 D  2D 2 D  

73  5B-D 5 5 5 5 5 5 5 5 

I' 

, 'I 

74 I 5 5 5 5 5 5 5 5 5 +* " 

5 A  5A-C 5A-C 5A-C 5A-C 75 5A-C 5A-C iy 5A-C 
" 

Tj O D 

I 
7 

9 
EM) I -- 

7 

272 



TYPE OF DATA 
P R  

H E A W  METALS E E 0 M 
S F R  A 

i T R G  N 
1 I A A  0 

A R  0 DI& C C N  

A D O C  E 
1 E R S  S 

C 

N O  N T SOLVED I T I 
STATK)N fl 
NUMIER C A  

E S Y  
A I  L N  E 

5a8 %a 
2cD 2cD 2320302 5 SAC 5 S U B  S S 5 

5 S 5 5 S I 2D 2C 

SA-C S SA-C SA-C U-C SA-C 5A-C SA-C 2C 2c  2 c  

5 S 5 5 5 5 5 5 2CD 2D 2D 

5 S S 5 5 5 5 S 2 c  2c  2c  

I, SA 5A 5A SA SA SA SA 5A 

2330101 

2330102 2c  2c  2 c  2c  2c  2c  2 c  

OBD OBD O B D  8BD 
5 c  5 c  5 c  5c  2330103 :F ' 

SAC SA-C 5AC 5ACD 
8BD 8D 8BD 8B 

2c 2BC 2BC 2c  2c  

2Bc 

2A I 5 
1 

1 SABD 5AD SAD 5ABD 5ABD 

273 

8AB 0AB 8AB 8AB 8AB 
5C 2D 5CD SCD 5cD 5cD 

5A 8418 8AB OAB SA 
8B-D 2c  2 c  2c  8B-D 2cD 

5 5 5 2B-D 5B-D 5B-D 5 2B-D 

5AB 5 m  SABD 
2 c  2 c  2c  5 5 s 5ABD 5 5 2c  

1 
I 5AB SAB 1 

2cD 2cD 5 ScD S 5 %  5 5 5 

5 5 5 5 5 2D 5c  

2 c  2c  

5 5 5 5 5 5 5 5 2D 2D 2D 

S 5 5 5 5 5 5 5 2c  2 c  2 c  

5A-C ' 5A-C SA-C SA-C SA-C 5A-C 5A-C SA-C 
2D 2D 2D 2D 2 0  2D 2D 2D 

- 

I 5A-C SA-C 5A-C SA-C 5A-C SA-C 5A-C 5 A-C 



RIVER  IN GROW 2.3 

I 
S 
T 

A 

STATION 
DESCR IPTlON 

STATION 
R NUMBER 

TYPE OF DATA I 

A C D  K i A 0  B 
H T O D  T 

w 1  
R A 

E N 
L p 

Z R  T 

A T  

E Y D D E  S $ D  

R E  
D 
I 
T 

H A  E 

S A G  

i I 
65 

66 

67 

I I 

I 

I 
I 

32 2330104 River nil. 25  NeAr M-31 

" 

21 

1OCD 

l0AB 

lOCD l o a  l0cD 

l0AB IOAB LOAB 
i 

6 7  O6 

72 

?? I 18 

73 I " 

6 0 -  21 74 

6 7  " 

72 " 

73 !' 

l z B c I ~ B c l  1 2 x 1  i I 1 2 B c I  I I I 

WDROLOCIC AREA 2.3.4 Black River (Ottawa Co.). 

I 23401 Black Riwar 

2D 2D 20 2D 2D 1 D  2D 1 2D I 36th Avenue 
234010L 1 42-46-38 I86-01-00  

I- 
2D 2D 2D 2D 2D 2D 2D ZD j Z D  ! 

I ! 
j 

j _ _  
1 

1 

I 
4 

1 

1 2 BC 2Bc 2 BC 

.,340102 Naar Zealand 
$2-46-40 X 86-01-06 

I 

2ABD 
I' 1 2p 5c  I 1 

4 1 6 6 

72 18 1 2340103 ~ ~ ~ ~ - ~ ~ t ~ ~ ~ ~ 6 - 3 0  

7 3  # , I  . I  * 
I I 7 3  I 36 2340104 aver  Ave. Bridge 5B-D 5B-D 5B-D 

5AB 5AB 5AB 
2c 2c 2c 

L 

74 'I 

i 2  18 2?40105 ~ - ~ $ ~ o ~ c ~ ~ f ~ ~ 4 0  2 CD 

73 06 1 2340106 42-46-58 .Y 86-08-35 2B 2B 

72 18 2 3 4 0 1 0 7  42-47-00 X 86-09-00 2 CD 

72 1 18 1 2340108 02-46-00 X 86-10-00 2D 

I 

aFive samples Lrom 1971-74. 

i 

I SB-D 5B-D 5B-0 5B-D 5B-0 5B-D 1 
5AB 5AB SAB 5 M  5M 5AB 1 
2c 2C 2c 2c 2C ?C 

2C 
5D 2CD 

2B 

2C 
j D  X D  

2 D  2D I 
I 

274 



STATION 
NUMBER 

2330104 

I, 

1 

2330105 

TVPE OF DATA 1 

P R  
H E A W  METALS E E 0 M 

S F R  A 
I R O  N 
R T I A A  G 

0 DIS C C N  A 
N o  T SOLVED I T I N 

A 0 o c  E 
L E U S  S 

E 

C 

T S A  lo 0 

D 
E 

K N  T ? q  s H fi T J '  0 s L 
O A $ P  : b p  
N t A G  I A B  
I H E  x !  L L  

E A L N  

10CD l o a  1 0 0  1 0 0  lorn l o a  10cD 

lorn 10Aa loAB lorn l0AE 1W lorn 

pH 

S Y  D E 

2BC 2Bc 

9. 94 
I 

2330199 
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2 u  
5cD 

---------- -- -~ 

2360101 

2340102 

, 

2340103 

2360106 

2340105 

2360106 

2360107 

2340108 

I 

2D 2D 1 D  2D 2D 2D 

2D 2D 2D 2D 2D 2D 2D 2D 2D 2D 

5D 5D 5D 5D 5D 

5A-C SA-C SA-C 5A-C SA-C 
2D 20 2D 2D 2D 

2BC 2Bc 

5D 5D 5 D  5D 5D I 
5A-C 5A-C SA-C 5A-c 
2D 2D 2 0  

5B-D 5B-D 5B-D 5 5 D  5 8 - D  5B-D 5B-D 2C 2c ZC 2CD 

5A0 5AE 5AB 5AE 5AB 5ru) 5AB 
2c 2c 2c 2 c  2c 2c 2c 

2c 2c 2c 2c 
5D 5D 5D 5D 2cD 

28  28 2B 2B 2B 

2c 2c 2c 2c 
5D 5D 5D 5D 

2B I 
2 CD 

2D 2D 2D 2D 2D I 



Rim ELISIN hw 2.3 

A E STATION STATION 
R $ NUMBER DESCRIPTION 
6) Y 

On L d t a  Yacatawa 
67- O6 '340L09 4 2 - 6 6 - 3 7  X 86-10-51 7 3  

6 3  06 2360110 A t  Mouth 

6 4  I' 

6 5  '* 

6 6  " 

6 7  '* 

68 

69 ' 

70 " 

71 " 

72 " 

7 3  " 

74  

2 76 

TYPE OF DATA I 
A D  

A K A0 
A s X  
L O Y  
I L G  
N V E  E 

S 

H L O D  
W I  

0 t R  T 
H A  I 

D 

' E N  8 
S A T  
T R E  
A G  

E Y S ; D  

9 2 Ba 2Bb 2Ba 

* 8BD 8BD 
sc 5 c  

SAC 5ACD 
8BD 8B 

SACD 
2BC 2B 

8AB 8AB 
5CD 5cD 2c 

2Bc 

5 2AD 

8 BD 8 BD 8BD 
5 c  5 c  sc 
5AC SACD 
2 BD 8B 

* 

* SABD SABD 
2c 2 c  

8AB 8AB BAB 
5cD 5 CD 5C 2D 

5AB 2AB 
8CD 5C ED 5c 

* 5 5 5 5 2B-D 2B-0 5 5 

* 5 5 5 5 5 5 5 5 5 

* 5 5 5 5 5 5 5 5 

* 5 5 5 5 5 6 6 5 5 

5 

* 
8ABD ~ 8 

5A-c 
2D 

4 5A-C 5A-C SA-C SA-C SA-C SA-C SA-C SA-C SAC 
2D 2D 2D ?D 2D 2D 2D 2D 2BD 

5B-D 5 5 5 5 5 5 5 

2D 2D 2D 2D 2D 2D 2D 2D 2D 

1 

L 
I 

I 
I -  

72 12 

73 I' 

! 

2 3 4 0 2  P i n e  C r a e k  

At Lakevood Slvd.  
2360201 4 2 - 4 8 - 0 0  X 36-08-30 

I I 
I 

I i 23403 P i g a o a  IUvor (No D a t a  Found) 

I 
1 j 

1 1  i 

1 I 

%arch 1973  only. 

I 
I 
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SAC SA-C 5AC 5AcD 
8BO 80 8BD 8 B  

SABD S A D  SAD SABD 5dBD 
2c 2BC 2BC 2 c  2 c  

8AB 8 M  8 M  8AB 6AB 
5 C  20 ScD 5cD 5cD 5CD 

5 A  8 M B M  8AB SA 
88-D 2c 2c 2 c  8B-D 

5 

2cD 

5 5B-D 5 2B-D SB-D SB-D S 2B-D 

5 5 5 5ABD S S 

2A 

SAB SABD SABD 
2 c  2 c  2 c  

SAB 5AB 
" I 5 

5 

S A 4  
2D 

5 

2D 

1 

I 

2 3 4 0 2 0 1  

2 0  ZCD 5CD 5 5 2AB 5 5 5 

5 5 5 2: 5 5 5 2D 2 c  

2c 2c 2c 

5 5 5 5 5 5 5 2D 2D 2c 2D 

5A-C SA-C SA-C 5A-C SA-C SA-C SA-C 
2D 2D 2D 2D 2D 2D 2D 

2B 21) 2D 2D 2D 2D 2D 2D 2D 

5D 5 D  5D 5D 5D 

SAC SAC 5AC 5AC SAC 
88 2D 88 20 88 2D 88 2D 8 B  2D 

, 

i I 

1 



A STATION STATION 
R NUMBER DESCRIPTION 
6) Y 

a l l C .  [ntensive sampling August 25-27, 1970. 

TYPE Of DATA 

H 
A 
R 
D 

S 
S 

S P  
A 

S zi R S  
T I  

O D  T T  
W I  " D  

E R  T 
E 

s t ?  M 
T R E  I 
A G  

E Y 

I 

D E  

278 

RIVER 

;;- 21 
70 06 

70 06 

70 06 

70 06 

68 o3 

69 " 

68 41 

69- 
70 

7 1  " 

72 I' 

73 I' 

74 " 

t 

BASIN Gw 2,3 

RYDROLOCIC AREA 2.3.5 Grand River 

23501 Graad River flow: 99.2 m 3 / s  (3,503 cfs) 

1 2350101 Near Pulton S t r e e t  i n  

2350102 End of 1 0 t h  Avenue 2c  2c  zc 2c 2c 2c 

Grand Rapids 

2350103a A t  2289 Begole S t r e e t  11c 2c 2c 2c 11c 11c 

2350104' 68th  Avenue Bridge 11c 2c 2c 2c 11c 11c 

2350105' A t  Rivers ide  Park 11c 2c zc 2c 11c 11c 

5D 5D 5D 2350106 Graad Haven Pover 
P l a n t  A 

5B-c 5B-c 5B-c I 

2350107 ~ ~ g d ~ ~ 4 - 0 2  5 0  5CD 

5 5 5 

5 5 5 5 

5 5 5 5 

5AC SAC 5AC 5Ac 
2 8  2B 2B 2B 

I 1 " 5 5CD 5 5 5 

i s  

63 

6 4 , "  

I' 5 5 5 5 5 

06 2350108 A t  Mouth * 8B-D :F 8BD 8BD 
5c 5c 
SAC 5AC 

2AD 8BD 8BD 
5ACD 

2 BC 8BD 8BD 
5c  5c  

I 11 8ABD 5AC 5ACD 5ACD 
5c 8 BD 8 B  88 

5ABD SAD 2Bc zc 2BC 
* 8A 

* 8A3 8AB 8AB 8AB 
5B-D 65 * *  

2c 5 0  5CD 5 0  5C 2D 66 I' 

8cD 8CD ';ic 67 I " * 8  8 

* 5  5 5 5 5 2B-D ZE-D 
I I 

68 " 1 " 

I 6 9  8 1  i 18 * 5  5 5ABD 5 5 5 5 5 zc 
4c 4c 
9D 9D 

* 2c  
8D 69 32 

70 'I * 2A , 

2 B  

8AB 8AB 
5CD 5CD 

8- 8ABD 
5 c  5c 

5 S 

5 5 

4C 
9D 



-ATKIN 
NUMBER 

2350101 

2350102 

2350103 

2350104 

2350105 

2 79 

TYPE OF DATA 
P R  

HEAVY METALS E E 0 M 
8 F R  A 

I T R G  N 
I A A  R T G 

0 0 D S  C C N  A 
N N T SOLVED I T I 

A D O C  E 
L E R S  S 

C 
L 

I 
D 
E 

n 

PH 
I L M E  
A L N  z z  D 

L L  
E 

C A  

E S Y  

2c 2c 2c 2c 2c 2c 2c 

11c 2c 2c 2c 2c 2c 

11c 2c 2c 2c 2c 2c 

11c 2c 2c 2c 2c 2c 

I 

1 
2350106 5D SD 5D 5D 5D 

5%-c 5B-c 5BC 5%-c 5 B-c 

2350107 5CD 50 

5 5 

2A 
5%-D 5 

5 2A 2A 5 2A 

- 
I 1 

~~ ~ 

SAC SAC 
2% 2B 

5 0  5D 5 5 5 '  5 5%-D 

5 5 5 5 5 SA-C 5CD 5 

2A 
5%-D 

I ZBC 8BD 8BD 8BD 8BD 8BD 
5c 5c 5c 5c 
SAC 5A-C SAC 5ACD 

SABD 5ABD 

8AB 8AB 8AB SAB SAB 

2350108 5c 

! " 1 5 1  8BD 8D 8BD 8B I 
1 i 

I I 

I 
SABD j SAD SAD 

2c I 2BC 2BC 2c ?C 

5cD , 5CD 5CD 5 CD 5CD 

I *I SA I 8AB 8AB 
88-D j 2c 2c 

1 , I 

1 I 

2c 8AB 5A I 2c SB-D 

5 5B-D 5 ZB-D 58-0 5%-D 5 2B-D 

5 5 5 5 5 

2A ' *, 

5AB SABD SABD 
2c 2c 2c 2c 

4C 2c 2c 
9D 8D 8D 

8A-C EA-C 
1 

I 
I 

I 
I I 

I 



2 80 



, 5A-C 
20 

SA-C 
2D 

5 

5AB 
2c 

2350199 

1 

281 

2B 2B 2 c  2c 2c 

2D 2D 2C 2D 

2c 2c 

SA-C S A 4  SA-C 5A-C SA-C 5A-C SA-C 
2D 2D 20 2D 2D 2D 2D 

S C C  SA-C S A 4  5A-C SA-C 5A-C 
2D 2D 2D 2D 20 2D 

2 B  2 B  5 5 5 5 5 5 5 2 c  2 c  

SAB SAB 5Aa 5AB 5AB 5 A 0  5AB 
2c 2c 2c 2c 2c 2c 2c 

2 M  
SCD 

1 
I 
I 

1 
I 

, 

1 

I 



Evaluation and Summary of Data f o r  River Basin Group 2.3 

This r i v e r  bas in  group c o n s i s t s  of f i v e  h dro logic  areas i n  two states, 
4,407 km2 (1,695 mi2) i n  Indiana and 29,279 km 5 (11,261 mi2) i n  Michigan. Of 
t h e  t e n  t r i b u t a r i e s  included on t h e  DAM, a l l  but  four  had adequate da t a  t o  
consider  loading ca l cu la t ions .  
ava i l ab le ,  mainly on a monthly sampling b a s i s  f o r  a l l  of t h e  four  major 
t r i b u t a r i e s .  There has been very l i t t l e  attempt t o  measure t h e  l a k e  inputs  
during runoff events  o r  high flows i n  t h i s  r i v e r  bas in  group. 
major t r i b u t a r i e s  d r a i n  a combination of highly a g r i c u l t u r a l  and urbanized land,  
i t  w a s  recommended i n  t h e  prel iminary r epor t  t o  conduct more d e t a i l e d  monitoring 
on t h e  Grand River, t he  l a r g e s t  t r i b u t a r y  i n  t h i s  r i v e r  bas in  group. A s  a 
r e s u l t  of the  completion of Subac t iv i ty  2.2 of Task D of PLUARG, t h e  Grand River 
w i l l  have d e t a i l e d  d a t a  (da i ly  sampling over a one year per iod) .  All four  of 
t h e  major t r i b u t a r i e s  i n  t h i s  hydrologic area are gauged, although the  flow da ta  
w i l l  l i k e l y  be complicated by t h e  ex is tence  of impoundments near  t he  r i v e r  
mouth and, i n  some cases, the  loca t ion  of t h e  gauging s t a t i o n s .  No da ta  were 
found on heavy metals, pes t i c ides ,  o r  r e f r ac to ry  organics  f o r  t h i s  r i v e r  basin 
group. 

Long-term flow and water q u a l i t y  records are 

Because the  

Hydrologic Area 2.3.1 - St .  Joseph River. The S t .  Joseph River i s  one of 
It has been t h e  largest  r i v e r s  i n  Lake Michigan and i n  the Great Lakes Basin. 

gauged s ince  1930, although the  gauging s t a t i o n  is  loca ted  approximately 70 
r i v e r  ki lometers  (44 miles)  upstream from the  mouth and i s  above t h e  confluence 
of s eve ra l  major t r i b u t a r i e s .  The S t .  Joseph has  a relatively long h i s t o r y  of 
regular  water q u a l i t y  measurements. 
and ch lo r ide  are a v a i l a b l e  f o r  most seasons s ince  1968 a t  s t a t i o n  2310105. In  
the mid-1960's seasonal  biweekly measurements were made. Limited heavymeta l  
d a t a  a r e  ava i l ab le ,  mostly as a r e s u l t  of one o r  two analyses  per  year .  Very 
l i t t l e  p e s t i c i d e  or  r e f r ac to ry  organics  da ta  are a v a i l a b l e  f o r  the  St .  Joseph 
River. Although t h e  chemical record i s  r e l a t i v e l y  good, t h e  lack  of a gauging 
s t a t i o n  near  t he  r i v e r  mouth may be a l i m i t i n g  f a c t o r  i n  loading ca lcu la t ions .  
There are  a l s o  numerous dams on the  r i v e r  which may complicate these  ca l cu la t ions .  

Monthly da t a  on suspended s o l i d s ,  n u t r i e n t s ,  

Hydrologic Area 2.3.2 - Black River Complex (South Haven). Of t h e  th ree  
t r i b u t a r i e s  i d e n t i f i e d  f o r  t h i s  complex, only t h e  Black River w a s  found t o  have 
s i g n i f i c a n t  da t a  ava i l ab le .  
s t a t i o n  (2320301) loca ted  about 10 r i v e r  ki lometers  ( s i x  mi les )  upstream from 
t h e  mouth. 
t r i b u t a r i e s  and thus  may no t  t r u l y  r e f l e c t  t h e  t o t a l  discharge t o  Lake Michigan. 
Chemical da t a  co l l ec t ed  f o r  t h e  Black River near  t h e  r i v e r  mouth are r e l a t i v e l y  
extensFve. 
2320302. A number of major parameters have been monitored, including suspended 
solid;,- ch lor ide ,  and some n u t r i e n t s .  
been monitored on an e s s e n t i a l l y  monthly bas i s ,  al though t h e r e  were some years  
when t h e  monthly sampling w a s  no t  c a r r i e d  out  over t h e  e n t i r e  annual cycle .  
heavy metal da t a  w e r e  obtained on a one or  two samples per  year b a s i s .  
p e s t i c i d e  o r  r e f r a c t o r y  organics  da t a  were found f o r  t h e  Black River mouth area. 
Instantaneous discharge measurements were usua l ly  made a t  s t a t i o n  2320302 
when water q u a l i t y  samples were obtained. Because of t h e  l a r g e  number of 
instantaneous f l o w  measurements taken s ince  1966 i t  may be poss ib l e  t o  c o r r e l a t e  
the  instantaneous flow measurements a t  the  r i v e r  mouth wi th  t he  gauging s t a t i o n  
d a t a  upstream i n  order  t o  obta in  a continuous record a t  t h e  mouth. 

The Black River has  been gauged s ince  1966 a t  a 

Thegauging s t a t i o n  i s  above t h e  confluence of a number of major 

Biweekly t o  monthly monitoring has  occurred s ince  1963 a t  s t a t i o n  

Since 1970, most of t hese  parameters have 

Some 
No 
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Hydrologic Area 2.3.3 - Kalamazoo River. The Kalamazoo River is  gauged 
approximately 16 r i v e r  ki lometers  (nine miles)  upstream from Lake Michigan a t  
s t a t i o n  23301g.  A t  least one major t r i b u t a r y  j o i n s  the  Kalamazoo below t h i s  
s t a t i o n .  The r i v e r  a l s o  widens i n t o  a number of l akes  below the  gauging s t a t i o n  
where most of t h e  water q u a l i t y  d a t a  were col lec ted .  
a t  s t a t i o n  2330103 on a r e l a t i v e l y  r egu la r  b a s i s  s ince  1963, with some bimonthly 
sampling during the 1960's. 
da t a  f o r  suspended s o l i d s ,  n u t r i e n t s ,  and ch lor ide .  Some heavy metal da t a  
are a l s o  a v a i l a b l e  a t  t h i s  s t a t i o n  with usua l ly  one o r  two samples co l l ec t ed  per 
year s ince  1969. A few da ta  were co l l ec t ed  between 1971 and 1974 f o r  pes t i c ides  
and r e f r a c t o r y  organics .  Instantaneous flow measurements were made a t  the  time 
of most of t he  sample c o l l e c t i o n s  f o r  chemical analyses .  

Data have been co l l ec t ed  

In  general ,  t he re  is  a long per iod with monthly 

Hydrologic Area 2.3.4 - Black River (Ottawa County). Although t h e  Black 
River has been gauged s ince  1960 t h e  gauging s t a t i o n  i s  located c lose r  t o  t h e  - -  
headwaters than t o  the  mouth and is above t h e  confluence of many of t h e  major 
t r i b u t a r i e s  of t h e  Black River. The Black River a l s o  widens near i t s  mouth t o  
form Lake Macatawa a t  t h e  Ci ty  of  Holland, Michigan, which f u r t h e r  complicates 
t h e  flow record.  A number of s t a t i o n s  have been included on the  DAM along 
Lake Macataw. Because of t h e  presence of t h i s  l ake  and t h e  backwater flow 
e f f e c t s  from Lake Michigan, accura te  loading es t imates  from the  Black River 
w i l l  be d i f f i c u l t  t o  obtain.  

The most d e t a i l e d  water q u a l i t y  record w a s  found a t  s t a t i o n  2340110, 
loca ted  where Lake Macatawa discharges i n t o  Lake Michigan. 
monthly monitoring has been conducted f o r  key loading parameters a t  t h i s  s t a t i o n .  
There have a l s o  been some measurements of heavy metals on a grab t y p e  bas i s .  
Between 1963 and 1968 the re  w a s  a considerable  amount of monitoring done f o r  
dissolved r e a c t i v e  phosphorus, n i t r a t e ,  ammonia, and suspended s o l i d s .  During 
t h i s  time biweekly measurements were made a t  var ious t i m e s  wi th  emphasis on the  
spr ing  season. A s  i s  t h e  case  with many of t h e  western Lake Michigan near-mouth 
s t a t i o n s ,  l a k e  e f f e c t s  w i l l  l i k e l y  complicate i n t e r p r e t a t i o n  of t he  loading data .  

Since 1 9 6 8 ~ e s s e n t i a l l y  

Pine Creek, a small t r i b u t a r y  included i n  t h i s  hydrologic area, w a s  monitored 
during 1972 and 1973 f o r  ni t rogen spec ie s  and t o t a l  and dissolved r e a c t i v e  
phosphorus. Some biweekly da t a  a r e  ava i l ab le  during t h e  sp r ing  of 1973 f o r  
t hese  parameters. No da ta  were found f o r  t he  Pigeon River located no r th  of t he  
Black River.  

Hydrologic Area 2.3.5 - Grand River. The Grand River i s  one o.f t h e  l a r g e s t  
t r i b u t a r i e s  i n  t h e  Great Lakes Basin. Its s u b s t a n t i a l  watershed d ra ins  both 
important urban and a g r i c u l t u r a l  areas. 
Grand Rapids ( s t a t i o n  23501g)  and i n  operat ion s ince  1930 is  located approximately 
65 r i v e r  ki lometers  (40 miles)  upstream from the  mouth. Even though a number of 
t r i b u t a r i e s  j o i n  the  r i v e r  below t h i s  s t a t i o n ,  most of t he  watershed is  monitored 
by t h i s  gauge. 
mouth. There is  a l s o  a number of dams and a lake- l ike  widening a t  the  mouth 
that w i l l  a l s o  inf luence flow. Most of t h e  chemical da ta  reported on the  DAM 
have been co l l ec t ed  below t h e  widening of t h e  r i v e r  near  i t s  confluence with 
Lake Michigan and thus  may be subjec t  t d  lake  e f f e c t s .  

A continuous flow gauge, s i t u a t e d  i n  

Lake e f f e c t s  are known t o  extend many m i l e s  upstream of the  

S t a t i o n s  2350107 - and - 08 are located c lose  t o  t h e  r iver mouth and both have 
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cons iderable  amounts of water q u a l i t y  da t a  co l l ec t ed  on them (mainly on a monthly 
b a s i s ) .  Some of  t h e s e  d a t a  were co l l ec t ed  over t h e  same yea r s ,  so  i t  may be 
poss ib l e  t o  compare t h e  records  of t hese  two s t a t i o n s .  Between 1963 and 1968 t h e  
sampling s t r a t e g y  var ied  between monthly and biweekly f o r  a number of parameters 
a t  s t a t i o n  2350108. Biweekly measurements were made for t o t a l  phosphorus and 
s i l i c a  i n  1970 a t t h i s  same s t a t i o n  over t h e  win ter ,  sp r ing ,  and summer seasons. 
Since 1970 suspended s o l i d s ,  n u t r i e n t s ,  and ch lo r ide  have been monitored on a 
genera l ly  monthly b a s i s .  Some grab samples f o r  heavy metals, p e s t i c i d e s ,  and 
r e f r a c t o r y  organics  w e r e  a l s o  taken. 

Based i n  p a r t  on a recommendation from t h e  Preliminary Report of t h i s  
p r o j e c t ,  t h e  Grand River is  being monitored on a d a i l y  b a s i s  f o r  important 
loading  parameters beginning i n  t h e  sp r ing  of 1976.  While t h e r e  has been an 
e x c e l l e n t  long-term monthly monitoring program on t h e  Grand, t h e r e  has no t  been 
a monitoring program which s p e c i f i c a l l y  measures input  during high flow per iods .  
This new PLUARG study of t h e  Grand River i s  designed t o  provide d a t a  on t h e  inpu t  
of t h e  Grand River t o  Lake Michgian dur ing  such t i m e s .  A number of o t h e r  PLUARG 
s t u d i e s  on t h i s  r i v e r ,  i n  conjunction wi th  t h e  d a i l y  monitoring program, should 
provide f u r t h e r  i n s i g h t  i n t o  the  importance of n u t r i e n t  i npu t s  cont r ibu ted  during 
high flows by t h e  Grand River.  The Grand River is  similar t o  a number of o ther  
t r i b u t a r i e s  on the  e a s t e r n  shore of Lake Michigan (such as t h e  S t .  Joseph, 
Kalamazoo, and Muskegon Rivers ) .  I f  input  during high flows i s  found t o  be 
important f o r  key loading  parameters, i t  may provide i n s i g h t  i n t o  means by which 
monthly da t a  can be used t o  provide a new estimate of loading with r e spec t  t o  
t h e  con t r ibu t ion  of high f l o w  events on these  o t h e r  t r i b u t a r i e s .  

DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 2 . 4  

River Basin Group 2.4 d r a i n s  an area of 34,545 km2 (13,338 mi2) , shown 
i n  Figure 14 .  This  r i v e r  bas in  group conta ins  e i g h t  hydrologic areas. Maps 
and d e s c r i p t i o n s  of '  t hese  hydrologic areas follow. 
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Figure  14 

RIVER BASIN GROUP 2.4 
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Hydrologic Area 2.4.1 
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Hydrologic Area 2.4.1 
Muskegon River 

The Muskegon River d r a i n s  an area of 685,000 hec ta re s  (1,692,000 a c r e s ) .  
This area is l oca t ed  i n  t h e  northwest po r t ion  of Michigan's Lower Peninsula. 
Muskegon River has  a mean annual discharge of 54.9 m 3 / s  (1,939 c f s ) .  
t r i b u t a r i e s  t o  t h e  Muskegon River are t h e  L i t t l e  Muskegon River and the C l a m  River. 
The a rea  hs  a r o l l i n g  topography wi th  some wetlands. 
t he  area is fo re s t ed .  
another 5 percent urbanized. 
covering the  bedrock is composed of s i l t  and c l a y  near  t h e  sho re l ine ,  sand and 
grave l  i n  t h e  c e n t r a l  area, and g l a c i a l  till over the  remainder. The economy is  
based t o  a l a r g e  e x t e n t  upon manufacturing, a l though the re  is  some a g r i c u l t u r e  
and e x t r a c t i o n  of n a t u r a l  resources such as sand, grave l  and o i l .  Over 20 
i n d u s t r i e s  and 9 mun ic ipa l i t i e s  use the  su r face  waters of t h e  Muskegon River f o r  
wastewater a s s imi l a t ion .  The c i t ies  of Muskegon (Pop.: 44,631), Big Rapids 
(Pop.: 11,995), Cada l l i c  (Pop.: 9,990), and Fremont (Pop.: 3,465) represent  t h e  
important urbanized areas. 

The 
Major 

Approximately 50 percent of 
About 25 percent of t h e  area is devoted t o  a g r i c u l t u r e  and 

The material The bedrock i s  composed of sandstone. 

S t a t i o n  Key 

S t a t i o n  
Locat ion  

Black Creek 
a 
b 

d 
Muskegon River 

e 
f 
8 
h 
i 

C 

Bear Creek 
j 

DAM River and 
S ta t ion  Numbers 

24101 
2410101 
2410102 
2410103 
2410104 
24102 
2410201 
2410202 
2410203 
2410204 
2410205 
24104 
2410401 
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Hydrologic Area 2.4.2 
Sable Complex 

The Sable Complex encompasses an  area of 503,000 hec ta re s  (1,242,000 acres). 
This area is  loca ted  i n  t h e  northwest s e c t i o n  of Michigan's Lower Peninsula. The 
major rivers and t h e i r  mean annual discharges are t h e  White River (11.4 m3/s; 403 
c f s ) ,  t h e  Pentwater River (ungauged), t h e  Pere Marquett River (18.1 m3/s;  639 c f s ) ,  
and t h e  Big Sable River (4.0 m3/s; 141 c f s ) .  
s i g n i f i c a n t  wetlands i n  lowlying areas. About 50 percent  of the area is fo res t ed  
( inc luding  po r t ions  of t he  Manistee Nat ional  Fo res t ) ,  20 t o  30 percent devoted t o  
a g r i c u l t u r e  and 5 percent l oca t ed  i n  urban areas. 
s tone.  
g l a c i a l  t i l l  i n  t h e  c e n t r a l  areas and sand and grave l  i n  the  remaining por t ions .  
There i s  some manufacturing and mineral  e x t r a c t i o n  (sand and gravel ,  sa l t ,  
s a l i n e s )  i n  the  complex. Approximately 7 municipal and 7 i n d u s t r i a l  wastewater 
treatment p l a n t s  discharge i n t o  r i v e r s  i n  t h i s  complex. 
(Top.: 9,021), Whitehall (Pop.: 3,017), and S c o t t v i l l e  (Pop.: 1,202) are t h e  major 
populat ion c e n t e r s  i n  the  area. 

The topography is  r o l l i n g  with 

The b e d r o c k i s  composed of sand- 
The over ly ing  material i s  composed of s i l t  and c lay  along t h e  shore,  

The cit ies of Ludington 

S ta t ion  Key 

S t a t i o n  
Location 

White River 
a 
b 

d 

e 
f 
g 

Pere Marquette River 
h 
i 
j 
k 
1 
m 
n 

C 

Pentwater River 

0 
Lincoln River 

Big Sable River 
P 

4 
r 
S 

t 

DAM River and 
S t a t i o n  Numbers 

24202 
2420201 
2420202 
2420203 
2420204 
24205 
2420501 
2420502 
2420503 
24206 
2420601 
2420602 
2 42 0603 
24206 04 
2420605 
2420606 
242 060 7 
2420608 
24207 
2420701 
24208 
2420801 
2420802 
2420803 
2420804 
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Hydrologic Area 2.4.3 
Manistee River 

The Manistee River d ra ins  an area of 520,000 hec tares  (1,284,000 acres ) .  
The area is loca ted  i n  the  northwest port ion of Michigan's Lower  Peninsula. 
Manistee River has  a mean annual discharge of 56.1 m 3 / s  (1,981 c f s ) .  Major 
t r i b u t a r i e s  t o  t h e  Manistee River are the  L i t t l e  Manistee River and t he  Pine 
River. The topography v a r i e s  from a f l a t  to  morainic t e r r a i n .  The drainage 
p a t t e r n  i s  w e l l  def ined.  Approximately 60 t o  70 percent  of t h e  area is  fores ted  
( including po r t ions  of the  Manistee National Forest  and F i f e  Lake S t a t e  Fores t ) ,  
20 to  30 percent  devoted t o  a g r i c u l t u r e ,  and another  5 percent urbanized. The 
bedrock is composed of sandstone. The overlying material, is composed of g l a c i a l  
t ill ,  sand and grave l ,  with some areas of s i l t  and c lay .  Only one municipal and 
s i x  i n d u s t r i a l  wastewater treatment p l an t s  discharge i n t o  the  area sur face  waters. 
The c i t y  of Manistee (Pop.: 7,723) is t h e  only major urban cen te r  i n  t h i s  area. 

The 

S ta t ion  Key 

S t a t  ion  
Location 

L i t t l e  .Manis tee River 
a 
b 

d 
e 
f 

g 
h 
i 
j 
k 

C 

Manistee River 

DAM River and 
S t a t i o n  Numbers 

24301 
2430101 
2430102 
2430103 
2430104 
2430105 
24 30106 
24302 
2430201 
2430202 
2430203 
2430204 
2430205 
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Hydrologic Area 2.4.4 
Traverse Complex 

The Traverse Complex covers 683,000 hec tares  (1,698,000 ac res ) .  This complex 
i s  loca ted  i n  t h e  northwest corner of Michigan's Lower Peninsula. The major 
r i v e r s  and t h e i r  mean annual discharges are: t h e  Betsie River (ungauged), t he  
P l a t t  River (ungauged), t he  Boardman River (5.4 m / s ;  191 c f s ) ,  and the  Pine 
River (ungauged) a t  Lake Charlevioux. Major t r i b u t a r i e s  t o  t h e  Pine River are 
the  Jordan and the  Boyne Rivers. The ungauged Elk River, which e n t e r s  Grand 
Travers Bay a t  Elks Rapids is a l s o  an important t r i b u t a r y  t o  Lake Michigan. 
area has a r o l l i n g  morainic topography. 
Approximately 60 t o  70 percent of t he  area is  fo res t ed  ( including por t ions  of the  
F i f e  Lake S t a t e  Forest  and the  Osable S t a t e  Fores t ) ,  an add i t iona l  20 t o  30 per- 
cen t  devoted t o  a g r i c u l t u r e ,  and another  5 percent urbanized. 
composed of sandstone with some dolomite along t h e  shore areas. 
material is composed of g l a c i a l  till, sand and grave l ,  and some areas of s i l t  and 
clay.  
number of orchards) ,  and the  ex t r ac t ion  of materials such as sand, grave l ,  shale ,  
and s tone .  Other resources  such as o i l ,  l imestone, dolomite, and salt  are 
present  i n  var ious  formations i n  the  underlying s t ruc tu re .  Approximately 9 
mun ic ipa l i t i e s  and 15 i n d u s t r i e s  discharge t r ea t ed  wastewater i n t o  the  area 
su r face  waters. 
(Pop.: 18,480), Charlevoix (Pop.: 3,519), Petosky (Pop.: 6,341), and Boyne Ci ty  
(Pop.: 2,969). 

3 

The 
There are few important wetland areas. 

The bedrock i s  
The overlying 

The economy is based upon manufacturing, a g r i c u l t u r e  ( including a l a r g e  

The l a r g e s t  population cen te r s  i n  the  area are Traverse City 

S ta t ion  Key 

S ta t ion  
Locat ion  

Betsie River 
a 
b 

P l a t t e  River 
C 
d 
e 
f 

g 
h 
i 

Boardman River 
j 
k 
1 
m 
n 

Crys ta l  River 

0 

DAM River and 
S ta t ion  Numbers 

24402 
2440201 
2440202 
24403 
2440301 
2440302 
2440303 
2440304 
24404 
2440401 
2440402 
2440403 
24406 
2440601 
2440602 
2440603 
2440604 
2440605 
2440606 

S ta t ion  
Location 

Mitchel l  Creek 
P 

Elk River 
Q 
r 
S 
t 

Pine River 
U 
V 
W 
X 

Y 

aa 

bb 

2 

Susan Creek 

Bear River 
cc 

DAM River and 
S ta t ion  Numbers 

24407 
2440701 
24410 
2441001 
2441002 
2441003 
2441004 
24412 
2441201 
2441202 
2441203 
2 4 4 12 0 4 
2441205 
2441206 
2441207 
24413 
2441301 
24414 
2441401 
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Hydrologic Area 2 .4.5 
Seul Croix-Groscup Complex 
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Hydrologic A r e a  2.4.5 
Seul-Choix Groscap Complex 

Seul Choix-Groscap Complex encompasses an area of 124,000 hec ta re s  (352,000 
ac res ) .  
Peninsula. The major t r i b u t a r y  i n  t h e  area is t he  Black River, which has a mean 
annual d i scharge  of 0.8 m 3 / s  (28 c f s ) .  
d r a i n  i n t o  Lake Michigan from t h i s  area. There are 
few wetland areas. 
po r t ions  of Mackinaw State Fores t ) ,  an a d d i t i o n a l  10 percent devoted t o  ag r i cu l -  
t u re ,  and 4 percent  found i n  urbanized areas. The bedrock is composed of dolomite. 
Overlying material c o n s i s t s  of s i l t  and clay,  sand and gravel ,  wi th  some regions 
of g l a c i a l  till. 
t h i s  hydrologic area. 

This area is  loca ted  i n  t h e  Southeast po r t ion  of Michigan's Upper 

Approximately 10 o the r  small streams a l s o  
The area is genera l ly  f l a t .  

Approximately 80 percent of t h e  area is fo re s t ed  ( inc luding  

There are no major i n d u s t r i a l  areas o r  population cen te r s  i n  

S ta t ion  Key 

S t a t  i on  
Location 

Brevoort River 

Paquin Creek 

Davenport Creek 

E. Branch Black River 

Black River 

a 

b 

C 

d 

e 
f 
g 

Millecoquins River 
h 

Milakokia River 
i 

Bulldog Creek 
j 

Marblehead Creek 
k 

DAM River and 
S t a t i o n  Numbers 

24503 
2450301 
24504 
2450401 
24505 
2450501 
24506 
2450601 
24507 
2450701 
2450702 
2450703 
24508 
24 50801 
24509 
2450901 
24510 
2451001 
24511 
24 51 101 
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Hydrologic Area 2.4.6 
Manistique River 
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Hydrologic Area 2.4.6 
Manis t ique River 

The Manistique River d ra ins  an area of 375,000 hec ta re s  (926,000 ac res ) .  The 
area i s  found i n  the  southeas t  po r t ion  of  Michigan's U per  Peninsula. 

t r i b u t a r i e s  t o  t h e  Manistique River are the  Fox River, t h e  Driggs River, and the  
Indian River. 
t h a t  wetland type areas are common. 
fores ted .  
5 percent c o n s i s t s  of i s o l a t e d  urban areas. 
i n  the  southern por t ions  and sha le  i n  the  north.  
of s i l t  and c lay  wi th  s c a t t e r e d  a reas  of g l a c i a l  till. 
one i n d u s t r i a l  wastewater treatment p l an t  discharges i n t o  the  areas sur face  
waters. Both are loca ted  near  the  c i t y  of Manistique (.Pop.: 4,324). 

The 
Manistique River has a mean annual discharge of 39.7 m s / s  (1,402 c f s ) .  Major 

The area is very f l a t  wi th  a weakly defined drainage p a t t e r n  so 
Approximately 80 percent  of the  area is 

Roughly 10 percent  of t he  area is devoted t o  a g r i c u l t u r e  and about 
The bedrock is composed of dolomite 

The su r face  material cons i s t s  
Only one municipal and 

S ta t ion  Key 

S t a t  ion  
Locat ion  

Manistique River 
a 
b 

Thompson Creek 
d 

C 

DAM River and 
S t a t i o n  Numbers 

24601 
2460101 
2460102 
2460 10 3 
24602 
2460201 
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Hydrologic Area 2.4.7 
Bay De Noc Complex 

The Bay D e  Noc Complex covers 310,000 hec tares  (765,000 acres). The area is 
The major t r ibu-  l oca t ed  i n  the  southeas t  po r t ion  of Michigan's Upper Peninsula. 

taries i n  the  area are t h e  Sturgeon River, which has  a mean annual discharge of 
5.9 m 3 / s  (208 c f s ) ,  t h e  White Fish River, t h e  Rapid River, and the  Days River ( a l l  
ungauged). The area is  a l s o  drained by many o the r  small streams. The topography 
is f l a t  and t h e  drainage p a t t e r n  weakly defined. There are few wetland areas. 
Approximately 70 t o  80 percent  of t he  area is  fo res t ed  ( including por t ions  of t he  
Hiawatha Fores t ) ,  10  percent devoted t o  ag r i cu l tu re ,  and 5 percent urbanized. The 
bedrock cons i s t s  of sha le  throughout most of t h e  area with some dolomite i n  the  
southeas t  port ion.  
g r a v e l ,  and g l a c i a l  till d i s t r i b u t e d  throughout. There are no major i n d u s t r i a l  
o r  municipal waste water e f f l u e n t s  coming i n t o  any of t hese  t r i b u t a r i e s  except f o r  
t he  Rapid River which rece ives  one municipal discharge.  
region is  genera l ly  good. The City of Gladstone (Pop.: 5,237) i s  the  only major 
population cen te r  i n  the  complex. 

The overlying material has regions of sil t  and c lay ,  sand and 

Water q u a l i t y  i n  t h i s  

S t a t i o n  Key 

S t a t i o n  
Location 

Bursaw Creek 
a 

Parent Creek 
b 

Valentine Creek 

Fishdam River 
d 

Sturgeon River 
e 
f 
g 

Ogontz River 
h 

Squaw Creek 
i 

Whitefish River 

Rapid River 

C 

j 

k 
1 

m 

n 

Tocoosh River 

Days River 

0 

DAM River and 
S ta t ion  Numbers 

24701 
2470101 
24702 
24 70201 
24704 
24 70401 
24705 
2470501 
24706 
2470601 
2470602 
2470603 
24707 
2470701 
24711 
2471101 
24712 
2471201 
24 713 
2471301 
2471302 
24714 
2471401 
24715 
2471501 
2471502 
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Hydrologic Area 2.4.8 
Escanaba River 
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Hydrologic Area 2.4.8 
Escanaba River 

The Escanaba River basin covers 237,000 hec tares  (586,000 ac res ) .  
is loca ted  i n  t h e  south c e n t r a l  por t ion  of Michigan's Upper Peninsula. 
Excanaba River has  a mean annual discharge of  25.4 m 3 / s  (897 c f s )  . 
f l a t  i n  t he  southern po r t ions  and r o l l i n g  i n  the  nor th .  
percent  of t he  area I s  fo re s t ed  and includes por t ions  of the  Menominee State 
Forest ,  t h e  Escanaba River State Fores t ,  and the  Michigamme State Forest .  About 
10  percent of t h e  area i s  a g r i c u l t u r a l i z e d  and another  f i v e  percent urbanized. 
The bedrock is  composed mostly of igneous and metamorphic rock with some sha le  
near  the  shore l ine .  The overlying material is composed of g l a c i a l  till, s i l t  and 
c lay ,  with sand and grave l  near  the  shore.  Two m u n i c i p a l i t i e s  and two i n d u s t r i e s  
used the  bas ins  su r face  waters f o r  t r e a t e d  waste a s s imi l a t ion .  The c i t y  of &inn 
(Pop.: 1,054) is the  only major population cen te r  i n  the  area. 

The area 
The 

The area is 
Approximately 70 t o  80 

S t a t i o n  Key 

S ta t ion  
Locat i on  

Escanaba River 
a 
b 

d 
e 
f 
g 
h 
i 

C 

DAM River and 
S t a t i o n  Numbers 

24801 
24 80101 
2480102 
2480103 
2480104 
2480105 
2480106 
2480107 
2480108 
248 0 109 
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I' 

" 

" 

I' , I 

I' 

r- I 

* 5  5 5 5 5 2B-D 2B-D 5 5 

* 5  5 ;g 5 5 5 5 5 5 S 

* 5  5 5 5 5 5 5 5 5 5 

I TYPE OF DATA 
I 

7 " 
70 " 

t 

*I E I E I 

65- 
74 

6 7  

7 1  

72 

1 5 1  

24103 C e d a r  C r e a k  (No D a t a  Pound) I 

I 

I 
. 2 4 1 0 4  Bear C r e e k  

1 
1 2 1  2 4 1 0 4 0 1  N e a r  M u s k e g o n  

'* 2c 2 c  2 c  2 c  , 
1 

" 5 D  5 D  SD I 

I 
I " 5 5 5 

1 
4 

I 2c 1 

24103 C e d a r  C r e a k  (No D a t a  Pound) I 

! 

I 

I +I 2 4 1 0 4  Bear C r e e k  

I I I 

8ABD 8ABD 
5c 5c 2cD 8CD * 8  8 

65- 
74 

6 7  

7 1  

72 

I 
1 

1 2 1  2 4 1 0 4 0 1  N e a r  M u s k e g o n  1 
'* 2c 2 c  2 c  2 c  , 

1 
I 

I 

4 

" 5 D  5 D  SD 

" 5 5 5 

-~ 

2A-c 2A-c 5A-C SA-C j 

5A-C SA-C SA-C SA-C SA-C 5 A - C  SA-C ; 
2D j 

SA-C SA-C 5A-C SA-C 
2 D  2D 2 D  2D 2D 2D * 5  

* SA-C 
2D 1 2 D  2D 2D 2D 2D 2D 

SAC 5AC 5AC SAC SAC 5AC SAC 5AC SA 1 I 2BD I 2BD I 2BD ! 2B-D I 

5c 
2BD 2BD 2BD 2BD 2BD 2BD 

I I I I I I I I 

5AC 5AC 5AC 5AC I _c 
5AC 5AC 5AC SAC 5AC SAC 
2 B  2 B  2 B  2 B  2 B  2 B  2 B  2 8  2 B  2B , 

I 

I 

I 

j 2AB 
5CD 

30 4 



NUMBER 
STATION 

2410204 

2410205 

I 

I " 

I 

I, 

2 4 1 0 2 9 9  

- 

2 6 1 0 6 0 1  

305 

TYPE O f  DATA 
P R  

HEAVY METALS E E 0 
S F R  

i T R G  
R T I A A  
0 0 D W  C C N  
N T SOLVED I T I 

A D O C  
1 E R S  

M 
A 
N 
0 
A 
N 
E 
5 

C 

0 A y S p  ? b P  R 

A L N  E E 

A T ?: S H 
M : A  T O  L 

A N t A G  I A B  I 
I H E  : z  L L  D 

K N  

pH 

E S Y  D 

5 D  50 5 D  5 D  50 

SAC SAC 5AC SAC SAC 
8 B  2 D  8 B  2 D  8 B  2 D  8 B  2D 8 B  2D 

8Bc 
5D 8 B - D  8B-D 8B-D 8B-D 2Bc 

SA-C SA-C 8BD 5ACD 
8 D  8 D  5AC 8 B  

5ACD 5ACD 5ACD 5AcD 
2 B  2 B  2B 2 B  

8AB 8AB 8AB 8AB 8AB 
5CD 5CD 5CD 5cD 5CD 
5 A  8AB 8AB 8AB SA 

8B-D 2 c  2c 2 c  8B-D 

2 A  

2A-C 

2c 

2 c D  

5 

5 

5 2B-D 58-D 5B-D 5 28-D 2A 
5B-D 5 

5AB 5m 5ABD 
2 c  2 c  2 c  

5AB 5AB 
2CD 2 c D  

5 5 5 5ABD 5 5 2c 

5 5CD 5 5 2AB 5 5 5 

5A-C 5A-C 5A-C 5A-C U C  SA-C 5A-C 5A-C 2 C  2B-D 2B-D 
2 0  2 D  2D 2 D  5 B  2 0  2D 21) 

SA-C SA-C 5A-C SA-C 5A-C 5A-C SA-C 5A-C 
2D 2D 2D 2D 2 0  2D 2D 2 D  
5AC SAC SAC SAC 5AC 5AC SAC SAC 
2BD 2BD 2BD 2BD 2BD 2BD 2BD 2BD 2D 

I 

2 c  2 c  2 c  2 B  2 B  

2 D  2 c  2D 

5 5 5 5 5 5 5 5 2 c  2 c  2c 2 c  2B 2 8  

SAC SAC SAC 5AC SAC SAC SAC SAC 
28 2 B  2 B  2 B  2B 2 B  2 B  2 8  

2AB 
5CD 

I j 



STATION 
y ;  

STATION 
R NUMBER DESCRIPTION 
6) Y 

TYPE OF DATA 

H 
A 

O D  

S 
S A G  

E 

5A-C SA-C SA-C 

Green C r e e k  (No Data Found) 

HYDRoLocIc AREA 2 . 4 . 2  Sable C o m p l e x  

Duck C r e e k  (No Data Found) 

White River 

306 



STATION 
NUMBER 

2 4 1 0 4 0 1  

30 7 

TYPE OF DATA 
P R  

HEAVY METALS E E 0 M - s F R  A 
I T R C  N 
R T I A A  0 

A 0 DUC C C N  
A o c  E 

E R S  L s 
S Y  L 

C 
H 
L 

I 
0 

E E 
N o  N I A 

PH 
A 

2 4 2 0 2 0 1  

2 B c  2BC 

2420202 2BD 2BD ?BD 2BD 2BD 2BD 2BD 2 BD 
5c 5c 5c 5c 5c 5c 5c sc 

SD SD 5D 5D 5D 

5AC 5AC 5AC 5AC 5AC 
8B 2D 88 2 D  8B 2D 88 2D 8 B  2D 

5 5 S 5 5 5 5 5 2 c  

5 S S S 5 5 5 5 2 c  I 
I 

5A-C 5A-C S A 4  5A-C S A 4  5A-C SA-C 5A-C 

2 c  2 c  2 c  

2c 2c 2c 

2 c  2c 2 c  



A 

A STATION ' ' 
R NUMBER 

STATION 
DESCRIPTION 

6) Y 

24204 btony Creek (No Data Found) I+] 1 , 

I 

I I 24205 Pen w a t e r  U v e r  
I 

Southeast of Pentwater 
I 72 19  2420501 43-46-00 X $6-24-30 

73 *' I " i 

I 63 I 06 1 2420204 1 A t  b u t h  

i 

I 

66 I' 

67 " 

68 I' 

69 'I 

70 ' I  

72 " 

73 

Near Xouth 1 7 1  1 36 12420299 I Exact Location Unhown 

24203 Flowr Creek 

TYPE OF DATA 
A 

B 
H 
A 

O D  ' T  " S P  
$ R  T R S  R 

A G  
Y D E  S 

W I  D i S  A R 

S A T  0 N 
H A  E 

T R E  I 

E 

2B 28 

2AD 58-D 5B-D 5B-D 5B-D 5B-D 5B-D 5B-D 2B-D 2B-D 5BC 2A 2A 2A 2A 2A 2A 2A 

* 5A-C 5A-C 5A-C 5A-C 5A-C SA-C I 

2D 2D 2D 2D 2 D  2 D  2D 2D 2D , 

28 28 2BD 2B 2 B  2B 2B 

5A-C 5A-C 5A-C 

* 5CD SACD 5ACD 5AC 5AcD SACD 

2AB 
5cD 

I 

1 . -  

I (No D a t a  Found) 

I 

30 8 



I 

I 

1 
I 

I 

2 4 2 0 5 0 1  

309 

I I 
I 

‘ I  

I 
I 

SD 5D SD 5D 5D 

5AC 5AC 5AC 5AC SAC 
I I 8B 2D 8B 2D 8B 2D 88 2D 8B 2D 



RIMR MIN GFaxR 2,4 

7 0  

71 

72 

73 

7 4  

7 5  

:I- 
67 

68 

69- 
7 3  

7- 

A STATION STATION 
R NUMBER DESCRIPTION 
61 Y 

I 
I 
I 

2Bc 2Bc I 

5A 
2B-D 

Pere Marquecte River f l o w :  18.1 m3/s (639 cfs) 24206 

2c 2c 2 BC S c o t t v i l l e  Road Bridua :: 2BC 2c 
06 2420-501 43-56-40 x 86-16-48 

'' 2B-D 2B-D 

" * 6  6 2CD 6 6 6 6 6 6 6 

6 1  
6 6 5A SA 

2B-D 
* 5A 

I 

1 
9 5B-D 5B-D 5B-D 5B-D I I 'I * 5B-D 5B-D 5B-D 5B-D SB-D 5B-D 

5 5 5 5 5 5 5 1  
'I 1 * 5  5 5 

I' 2A 2A 2A 2 A  2A 2A 2A 2A 2A 2A 

2 1  2 4 2 0 6 0 2  A t  S c o t t v i l l e  1 

" * 1  5D 5D 

'I 1 
I SA-C 1 1 3  

* 1D 5AC 

* 1  1 , I  

5 BC 
2D ( 9  j I * I .  1 

63 06 2420503 A t  the Mouth ---- 
64 'I I 

r 
65  " 

66 " 

1- I 

7 0  " 

71 " 

! 

72 " 

73 " 

I TYPE OF DATA 

* I  zAD I I 
I I I I I I I I I 

* 5ACD 
2 B  2AC 5ACD 5AD SAC 

2 B  2BC 2 BD I I 1 1 I I I 1 I I 1 

* 8AB 8AB 
5CD 5CD 2c 8AB 8AB 8AB 

5CD 5c 20 

* 5 5 5 5 2B-D 211-D 5 5 

* 5 5 5 5 5 5 5 

* 5 5 5 5 5 5 5 5 5 

;y 5 

I I I I 

5A-C 5A-C SA-C SA-C SA-C 5A-C SA-C SA-C 5A-C 
2D 2D 2D 2D 2D 2D 2D 2D ZD I 

I I I I 

I 
I 

i i 

310 



STATION 
NUMBER 

TYPE OF DATA 
P R  

H E A W  METALS E E 0 
S F R  

I T R G  
R T I A A  
0 0 DIS c C N  
N T SOLVED I T I 

A D O C  
L E R S  

M 
A 
N 
0 
A 

E 
S 

K N  O R  C 
A S H 

O L  0 
1 
D 
E 

M Ti: i: T O  L 

? b g  : $ ' T U P  R N PH I N I A B  
I 

E E A 

2 c  2 c  2c 2c 2c 
5 D  5D 5D 5D 2D 5 D  

t A G  

E S Y  D 

8 B - D  88-D 8B-D 8B-D 2Bc 

5AC 5 A - C  5AC 5m 
8BD 8 D  8BD 8 B  

SACD 5ACD 5ACD 5ACD 5M 
2B 2 8  28  2 B  2BC 
8AB 8AB 8AB 8AB 8AB 
5CD 5cD 5cD 5cD 5CD 

5 1  8AB 8AB 8AB 5h 
8 B - D  2 c  2c 2c 8B-D 

8BC 
5D 

u 5 

2CD 

5 2B-D 5B-D 5B-D 5 2C 2B-D 2A 
5 8-D 5 

5 5 5 5ABD 5 5 5 

5 5 5 2AB 5 5 5 2BD 2B-D 

2AC 2c 
5 D  5D 

5 5 CD 5 5 ZACD 5 5 5 2 c  2c 2c 58 
5A-C 5A-C 5A-C 5A-C 5 1 4  5A-C 5A-C 5 A - C  

2D 2D ZD 2D 2 D  2D 2D 2 D  

5A 5 A  SA 5 A  S A  SA 5 A  SA 

~ - 
2 c  2c 

I 

2 B  5c 2c 2BC 2BC 5c 

5 A  5 A  5 A  SA 5 A  2A I 2B-D 2B-D 2B-D 2B-D 2B-D 6 

6 6 6 6 6 6 6 6 2D 2D 2D 2D 

5B-D 5B-D 5B-D 5B-D 5&D 5B-D 5B-D 5B-D 2 C  2 c  2 c  2c 

5 5 5 5 5 5 5 5 2c 2c 2c 2c 

2A 2A 2A 2A 2 A  2A 2A 2A 
-I 

1- 

I 

I 

2620503 

I 

I 

L 
I " 

I 

I I' 

I 
1 " 

r " 

t-- 
I 

1- 

j I ,  

I 

i '* 

I 

j 2 a 0 6 0 2  

I 
I " - 

311 



I 
y t  E 
A 
R 

STATION STATION 
NUMBER DESCRIPTION 

S. Channel a t  Pere Mar- 
quette 4 3 - 5 5 - 5 8 x 8 6 - 2 5 - 0 0  I 7 0  06 1 2 4 2 0 6 0 5  1 

7o o6 

I 

7 2  18 2620606 US-31. Tu0 W l e s  South 
of us-10 

I 

2420603 N .  Ch8nn.l a t  Pam Mar- 
quette 43-55-42X86-25-01 

71 

72- 
71 

I' 

t l  

TYPE OF OATA , 
t o  
K A0 
A 
I 

8 
T 0 0  T 

W I  
D S  c C R  
S ! !  

N S 
S 

t u  I 
A G  

E Y f D  
I i 

28 

I I 

2 B  2 B  2 B  2 8  2 B  2 B  

6 I 2 B J  SA 1 
I 2BC 2Bc 2 c  2BC 2BC 2BC ZBC 2BC Z B C  2BC 

I I I I I 

6 6 6 6 6 6 

63 

64 

06 2 4 2 0 6 0 8  A t  %uth 

I' 

* 
* 

88-D 8B-D 8B-D 8B-D 2BC 8B-D 1 8B-D 1 
5ACD SAC 5ACD SACD 

8 B  8BD 8 B  8 B  
8BD 5AcD 

I 5AC 88 2AD 
I I ._ ~~ 

2A-C 5 ;;; I 5ABD 80 
2c 5 C  2D * 5  5 

8AB 8AB 2 c  2ABc 
8CD 8D 

OAB 8hE 
5CD 5CD 

* 8  8 5 2CD 8 8 1  5AB 
8CD 

I 

* 5  5 5 5 5 2B-D 2B-D 5 5 

5 1  5 5 5 5 5 

5 5 5 5 5 5 5 5 

: ? I 5  * 5  

* 5  5 1  

312 

~~ 

5 5 5 5 5 6 6 5 
5.4-c 

2D 

* 
* 

SA-C SA-C 5A-C SA-C SA-C SA-C SA-C 5A-C 5A-C ! 
2D 2D 2D 2D 2D 2D ZD ZD 2D 1 

5Bc 5A-C SA-C , 5A-C SA-C 5A-C 5A-C 5A-C SA-C SA-C 

I 

I 

I 1 

j 2AB 
5 CD 

I 
! 

1 i 
I 

Sear Much 
, Exact Location Unlrnovn 

I 



STATION 
NUMBER 

2420603 

2 4 2 0 6 0 4  

I 

2 4 2 0 6 0 5  

1 

2 4 2 0 6 0 6  

2 4 2 0 6 0 7  

2 4 2 0 6 0 8  

I 

I " 

1 
i 

I I 
I I ,  

31 3 

TVPE OF DATA 
P R  

HEAVY METALS E E 0 Y 
' s F R  A 

I T R G  N 
R T I A A  0 

0 DIS c C N  A 
N o  T SOLVED I T I N 

A 0 O C  E 
L E R S  S 

E 

K N  I I ) R  C 
S H 

0 8 6 ;  A o c P  q b p  R 
I 
D 
E 

6 T J  ' 8 I: T O  L 

L T  A B  
E D 

PH 0 

S Y  

C A  
A 

2 B  2B 2 B  21) 28  2 B  28  

6 6 6 6 6 6 6 6 2A 

2BC 2BC 2BC 2 B c  2Bc 2BC 2Bc 2 B c  

5D SD SD SD 5D 

SAC SAC SAC 5AC SAC 
8 B  2D 8 B  2D 811 2D 8B 2D 8B 2D 

2 B  2 B  2 B  2 B  2 B  2B 

6 6 6 6 6 6 6 6 u 

2BC 2Bc 2 B c  2 B c  2Bc 2Bc 2 B c  2Bc 

2 B c  2BC 2Bc 1 2Bc 2BC 2BC 2BC 2Bc 

SD 50 5D SD 5D 

5AC 5AC SAC 5AC 5AC 
8B 2D 8 B  2D 88 2D 8B 2D 8 B  2D 

2c 2c 2 c  2c 
5D 5D SD 5D 
8Bc 8BC 
SD 5D 

8BD 5A-C 5AC 5ACD 
SAC 8D 8BD 88 

SABD 
2c 

SACD 5ACD 
2 B  2 B  

8 M  8AB 8AB 8AB 
5CD SCD SCD 
5A 8AB 8AB 8AB SA 

8 8 - D  2 c  2c 2 c  8 B - D  

:E 
8B-D 

5 

5 

8B-D 8B-D 2 B c  

u 

5 2A 

2A !g 5CD 
I 

5 5 5 2B-D 5B-D 5B-D S ZB-D 

5AB 5ABD 
2c zc 5 5 5 SABD 5 5 

S 5CD 5 3 2AB 5 5 S 5AB 5AB 
2CD 2CD 

5 5 5 5 2ACD 5 5 5 2c 2c 5 B  

2 c  2c 

5A-C SA-C S A 4  SA-C SA-C SA-C SA-C 5 A - C  2 C  2 c  2 c  

5A-C SA-C SA-C SA-C SA-C 5A-C 5A-C 5A-C 
2D 2D 2D 2D 2D 2D 2 0  2D 



STATION 
DESCRIPTION A STATION 

R NUMBER 
6) y 

____ ~ 

TYPE OF DATA 
O D  T n A D  
W I  
D S  

H 

T R E  
A G  

E 

A 
R 
D 
N 
E 
S 
S 

D 
1 

s A T  

314 

68 06 

i 
67 76 

4 2- 
7 3  l1 

6 5  I 'I 

57 *' 

26207 Lincoln fiver 

Lakswood River 2B 28 2B 28 
2 6 2 0 7 0 1  43-58-51 X d6-25-06  5CD 5CD 5CD 5CD 

(141 cfs) 3 24208 Big Sable River flow: 4 . 0  m I s  

2D 2D 2D 2D 2D 2D 2D 2D F r e e s o i l  Rd. B r i d q c  

Year F r e e s o i l  

"20801 4 6 - 0 6 - 2 0  86-07-05 

1' 2420802 44-07-13 x 36-16-48 

1 2D 2D 

1 1  2 BC 2Bc 2Bc 

6a 

59- 
1 2  

I I 1 I I 

2c 
5D 

* l  5 5 

I * 1 2c 
5D I 

, 

13 I ' 

68 06 

73 

76 1 

~ 

17 
, I  * 1 5A-C 5A-C I 

2 B  2B 2B 1 
1 - 2B I 5CD 5CD 5CD $4-06-06 Y 36-16-36 5cD 5 c D  

Q u a r t e r l i n e  b a d  * 2B 2620803 1 
* 58-D 5B-D 5B-D 5B-D 58-0 5B-D 5B-D 5B-D 5B-D 1 
* 2D 5 S 5 5 5 5 5 5A-C 

I' i 
75 I ~ II 

58 06 2420804 1 . 5  Y U ~ S  UP from Hamlln L a k e  

I 
I 

I 

2A 2A 2A 2A 2A 2A 2 8  2A 2A 

2B 2B 2 B  2B 
5CD 5CD S C D  5CD 

I 

I I 

Gurney C r e e k  (No Data Found)  -1 i l  24209 

I 
I 

I /  I I !  
I 
I 

I 

1 
1 
I 

I 



STATION 
NUMBER 

2620701 

i 

I 
2420801 

2420802 

2620803 

315 

TYPE OF DATA 
P R  

HEAWMETALS E E 0 M 
S C R  A 

I T R O  N 
R T I A A  O 

A 0 0 D S  C C N  
N T SOLVED T I N 

A o c  E 
S L E R S  

C 
S H A T 

0 L O O  f s '  T U P  R 
N A O  I A B  I 

D 

K N  
M S A  T O  L 
M O L R  O L  0 

s Y  I 

A :  A E E 

PH 
C A  

E S Y  D 

2B 211 2B 2B 
5cD 5cD SCD 5CD :& 

2D 2D 2D 2D 2D 

2BC 2Bc 

28 2B :& 5cD SCD 5CD 

5B-D 58-D 5B-D 

5 5 5 

2A 2A 2A 

1 2420804 :& 28 

I 

I, 

5cD 

I 

I 

5B-D 58-D 5B-D 5B-D SB-D 2C 2c 2c 2c 

5 5 5 5 5 2c 2c 2c 2c 

2A u 2A 2A 2A 

5CD 
2B 2B 2B 
5cD 5CD 5CD 

1 

I 



DESCRIPTION 
STATION 

Y G  E A E STATION 
R NUMBER 
6) Y 

3 16 

TYPE OF DATA 

H 
A 

S ' 8  $ S  R 
/ O 

E 
C 

S 
S 

N 

O D  T S P  
W I  " &  

T :  P E L  N I  
T I  I 

D 
I 

E Y 

s 
T R E  
A G  

Rim 

;;- 21 
62 " 

63- 1s 

64 

65 " 

67 I' 

68 " 

69- 
7 3  

7 4  *I 

53 20 

1 6 7  

68 

69 " 

7 3  

7 4  

75 'I 

h7 I 06 

68 " 

BASIN Guw 2,4 

r n R 0 L O G L C  AREA 2 . 4 . 3  Manistoo River 

24 301 Litt le  w i s t e e  Rivrr flow: 4 . 9  (174 cfe) 

24)0101 N e a r  Freesoil * 1  
River EUle 7 . 4  

1 * l  1 D  

* 1  1 I 
1 

* 1  2D 2D I 
I 

* 1 2Bc 2Bc 2Bc 
1D 

SD * 1  1 

* 1  1 5 

* 1  1 

1 2c 
I 
4 
I 

SA-C 
2D 

2430102 : ~ ~ ~ p R 1 6 w ,  Set. 2l 2D 2 D  2D 2D 

* 2D 2D 20 I 2430103 Wafer Street B r i d g e  
44-12-32 X 86-16-37 

* s  5 5 5 5 

2B 2 B  

* SB-D SB-D SB-D SB-D 5B-D 58-D 5B-D SB-D 5B-D 5B-D 

* 5  5 5 5 S S 5 5 5 5 1  

* 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A 

I 2430104 2D 2 D  *uth 
T21N. RL6W. Sec. 20 , I 

S 5 5 5 I 1 " 

72 1 2430105 Little w i s t e e  Lake 
44-12-30 X 86-16-30 

I 
1 7 3  j 'I 

In Xanistee Lake 

I 

I 

I 
2c 2c 
5D SD 1 

1 



I 

317 

2430101 

I 

2cD I " I 2CD 

11 

I 

24 30 102 2D 2D 2D 2D 

2430103 

5 5 5 5 5 5cD 

28 28 2B 2B 28 

I SB-D SB-D 5B-D 5B-D SB-D 5B-D 5B-D SB-D 2C 2c  2c 2c 

5 5 5 5 5 5 5 5 2c  2c 2c 2c  1 I 
I 2A 2A 2A 2A 2A 2A 2A 2A 

2430104 

I 2c 
5D 5 5 5 5 5 -- -------.-,--- 

I 2430105 SD SD 5D 5D 5D I 

5AC SAC SAC 5AC SAC I 
88 20 8B 2D 8B 2D 8B 2D 88  2D I , 

2c 2c 2c 2c 
5D 5D 5D 5D 2430106 ii 

I 
I 



Rim &IN GR(xIp 2.4 

R 

y t  I: STATION STATION 

Y 
NUMBER DESCRIPTION 

74 

57 

58 

59- 
72 

73 

74 

7 2  

7 3  

73 

14 

75 

75 

?2 

7 3  

63 

54 

55 

56 

57 

58 

318 

(1,981 cfs) 3 24302 Maaimtee River flow: 56.1 m / a  

1 

1 2Bc 2BC 2Bc 

Near Maairtee 
21 2430201 44-16-16 X 86-11-56 

I 

2c 
5D 

* 1  5 5 

" 1 

,, 

" 1 SA-C SA-C 

2D ' SA-C I' * 1  

18 2430202 M-55 Bridge 

I' I 

06 5B-D 58-D 58-D 5B-D 5B-D 5B-D 51)-D 5B-D SB-D 5B-D j 

I' 5 5 5 5 5 5 5 5 

I' u 2 A  2A 2A 2A 2A 2A 2A 2 A  2A 

I + 
t 14 

35 j **  5 c  sc SC 5c 5c 5c 

2c 1 -  2c 2c 
18 12430203 & ~ ~ t ~  86-19-oo 5D 5D 5D 5D 

21 2430204 Washington Street I 2D 2 D  2 D  44-15-54 X 06-19-25 

06 2430205 Maple Street Bridge 8B-D 8B-D BB-D BB-D 8B-D 8B-D 

SAC SAC 
8BD 8BD 2AD 

2AB 
5CD 2 BC 

2 c  S A D  

SAC 5AC 5ACD S A  
8BD 8BD 8 B  8BCD 

5ABD SAC 
2 c  2BD I' * 5  5 

" * 8AE OAB 8AB 8AB 
5CD 5CD 5CD 5C 2D 

8 5AB 8CD 'tic 8 8 8CD 8B-D 
I' 

1 
1 " * 5  5 5 5 5 2B-D 2B-D 5 

59 " * 5  :: 
70 " * 5  5 5 5 

71 * 5  5 5 5 

72 , I' 
1 

* SA-C 5A-C SA-C SA-C 
2 D  2D 2D 2D 

7 3  * *  * 5B-D 5 5 5 

5 5 5 5 5 5 

5 5 5 5 5 5 

5 5 6 6 5 5 

SA-C SA-C SA-C SA-C SA-C SA-C 
2 D  2D 2D 2D 2 D  2 D  

5 5 5 S 5 



STATION 
NWBER 

2 4 3 0 2 0 1  

I 

2 4 3 0 2 0 2  

I 

,I 

2 4 3 0 2 0 3 .  

2 4 3 0 2 0 4  

2 4 3 0 2 0 5  

319 

TYPE OF DATA 
P R  

H E A W  METALS E E 0 
s F R  

i T R G  
R T I A A  
0 0 01s c C N  
N T SOLVED I T I 

A 0 o c  
1 E R S  

M 
A 
N 
0 
A 
N 
E 
5 
E 

C 
H 
L 

D 
E 

pH 
A 

S Y  

I 
A 

2Bc 2BC 

5D 5 D  5 D  5D 5 D  

5A-C SA-C 5A-C 5A-C SA-C 
2D 2D 2D 2 D  2D 

SB-D 2 C  2 c  2 c  5B-D 5B-D 5B-D SB-D 5B-D 5B-D 5B-D 

5 5 5 5 5 5 5 5 2 c  2 c  2 c  2 c  

2A 2A 2A 2A 2 A  2A 2A 2A 

5c 5c 5c 5c 5c 5c 5c 5c 5c 1 

2 D  2 D  2D 1 

1 
?C 2 c  2 c  2c 
5D 5 D  5D 5 D  ig 

8B-D 

SAC 5A-C 8BD SCD 
8BD OD 5AC 2 B  

5ABD 
2 c  

5ACD 5ACD 
28  2 B  
8AB 8AB 8AB 8AB 

5CD 
8AB 8AB 8AB SA 
2 c  2 c  2 c  8B-D 8 

5 SB-D 5 28-D 5B-D 58-D 5 2B-D 2A 

8Bc 
5D 58: 8B-D 0B-D 

2A 

2c 

5 

5 5 

I 

5CD 5cD I 5CD 5cD ' 
2CD 

5AB 5ABD 2 c  
5D 5 5 5 5ABD 5 5 !  2c 2 c  

5AB 5118 
2CD 2cD 5 5CD 5 5 ?AB 5 5 5 

5 5 5 5 ZACD 5 5 5 2 c  2 c  2CD 2 C  2BC 2BC 

2 c  2 c  2 c  2B 2 B  SA-C 5A-C SA-C 5A-C 5A-C 5A-C 5A-C 5A-C 
20 2D 2D 2D 2D 2D 2D 2D - 

5 5 5 5 5 5 5 5 2 c  2 c  2 c  2 c  



A STATION STATION 
R NUMBER DESCR IPTlON 
6) Y 

74 06 2830205 (Continued) 

75 " 

7 1  36 2430299 ~ ~ f t ~ ~ ~ ~ t i o n  

320 

TYPE OF DATA I 

B 
H 
A U 

0 I 

O D  S P  W I  

Q y  

S 
S 

I 
A G  

E 

5 5 5 5 5 5 5 5 

5c 5c 5c 5c 5c 5c 5c 5c sc 

* SA-C 
2D 
2A 2AB 2AB 2AB 2AB UB 2AB 2An 2AB 2AB 

2AB 
5cD 

RIVER 

- 
68 06 

7 3  

7 4  '* 

75 I' 

68 06 

68 06 

i o  " 

71 " 

72 *' 

73 I '  

 IN GROUP 2.4 

HYDROLOGIC AREA 2.4.4 Traverse C o m p l e x  ' 

24401 Rlchley C r e e k  (No D a t a  Bound) 

1 
I 

, 
2 4 4 0 2  Betsie River 

I 

2 D  2 c  i B r i d g e  Near Youth 
:440201 44-37-18 x 86-10-10 

* I 2D 2D 2D 2D 2D 2 D  2D 2D 2D 

5 5 5 5 5 5 5 5 

2AC 2AC PAC 2AC 2AC 2AC 2AC 2AC 2AC I 

2c I 

I 

I 
2 4 4 0 2 0 2  River R o a d  S o u t h w e s t  2 c  2 c  2 c  2c 2 c  2 c  2 c  

24403 P l a t t e  River 

2440301 A t  O u t l e t  of P l a t t c  Lake 2c 2 c  

50 5 D  5D 5D 

2 A  2A 2A 2A 2A 
5B-D 58-D 58-D 5B-D 5B-D 

5A-C SA-C SA-C SA-C SA-C 
2D 2D 2D 2D 2D 

5A-C 5A-C SA-C 5A-C SA-C 
2D 2 0  ?D 2D 2D 



321 



A STATION STATION 

6) Y 
R NUMBER DESCRIPTION 

74 06 2440301 ( C o n t h u d )  

15 " 

7 3  0 3  2440302 U-22 Bridge 

7 4  

7 3  03 2440303 River nile 1.0 

74 I' 

68 06 2440304 A t  tbbuth 

7 3  03 

74 I I' 

322 

TYPE OF DATA i 
H 

B 
0 0  
W I  

E f l  T 
n A  5 I 

D 
I 

E Y 
N S 

S 

S A T  
T R E  
A G  

2ABD ZABD U B D  2F ZABD 
5c 5c 5c 

u u u u 

20 2D 2D 2D 

2B 2B 2B 28 

2D 2D 2D 2D 

- 

2B 2B 2B 2B 

2c 2c 2c 2c 2c 2c 2c 2c 

2D 20 2D 20 

2B 2B 2B 2B 

I 

( I 

RIVER 

68 06 

08 06 

68 06 

BASIN GROUP 2.4 

24404 Crystal River 

2440401 River Mtle 1.0 2cD 2CD 2 ' 3  2CD 

2440402 Fisher Lah Road 2c 2c 2c 2c 2c 2c 2c 

2CD 2CD ?CD 1 2CD I j 2440403 ?l-22 Bridge 

4 1 24405 Belangers Creek (No Data Found) 
I 

I 
1 I 

I 
I I 

I 

,14406 Boardman River flow: 5.4 J I ~  (191 cfs) 

2C he Browns Bridge 
68 06 2440601 44-38-17 x 85-31-08 

73 * * 5B-D 58-D 5B-D 5B-D 

I 

I 

I 

I 
I 2C 

58-D SB-D 58-D 5B-D 58-0 5B-D 



STATION 
NUMBER 

2440301 

2440302 

2440303 

2460304 

2440401 

2440402 

2440403 

I 

2440601 

32 3 

TYPE O f  DATA 
P R  M 

' S F R  A 
I T R G  N 
R T I A A  0 

A 0 QS C C N  
N o  T SOLVED I T I N 

A D O C  E 
L E R S  S 

E 

HEAVY METALS E E 0 1 C 
S H T p: 

0 T U P  R 
I 
D 

N f T  A B  
I 

E A 

K N  
$ T J '  0 T O  L 
M ' e p  O L  0 

I N  P z g  L L  E 

S N  

C A  

I I 
pH 

S Y  D 
2 A B D Z A B D  2p 5c 5c 

u 2A u 2A 2A 

2D 2D 2D 2D 2D 20 

2B ZB 28 2B 2B 2B 

2D 2D 2D 2D 2D 2D 

2B 2B 28 ZB ZB 2B 

2c 2c 2c 2c 2c 2c 2c 

2D 2D 2D 2D 2D 2D 

2B 2B 2B I 2B 28 2B 

2CD 2co  2 0  2CD 2 D  

2c 2c 2c 2c 2c 2c 2c 

2CD 2CD 2CD 2CD 2D 

4 
I 

2B 28 28 2B 2B 

I 

-_I__- - 
I ~. ~ 

5B-D 58-0 5B-D 5B-D 5B-D 5B-D 5B-D 2C 2c 2c 2c - 



A 

2 STATION 
DESCRIPTION 

' STATION 
NUMBER 

6) Y 

74 06 2440601 ( C o a t i n u a d )  

75 " 

::' 21 2440602 Near M a y f i e l d  

61-  
70  

65  " 

67 " 

68  " 

69  

TYPE O f  DATA 

H 
A 
R 

E 
S 

T O D  T 
W I  U 5. T 

H A  E 
S A T  D 

E Y 
T R E  I 
A G  S 

* 5  5 5 5 5 5 5 5 5 5 

2 A  2A 2A u 2A 2 A  2A 2A 2 A  2A 
I 

* 1  

* 1  1 

* 1  1 2 D  

* 1  1 ZBC 2BC 

* 1  1 2BD 

* 1  1 1 5  

7 2  

7 3  

South of B o a r d m a n  Lake , 
2440603 44-42-30 X 85-37-30 

4 

1' I , 

324 

6 7  , 06 2440604 River Mile 5.0 -1 2D 2 D  1- 
73 

68 1 'I  

68  06 2440605 

6 3  06 2440606 

64 I, 
11 

I 

65 11 1 ' 1  

1 

* 1  1 5 

5 5 5 5 

8 t h  St.. T r a v e r s e  C i t y  2 c  2 c  2C 2 c  ZC 2 c  2c 2 c  

P a r k  S t . .  T r a v e r s e  C i t y  
64-45-52 x 83-37-06 8B-D 80-D 1 

- 
* 8B-D 8B-D 8B-D 8B-D ZBC 

t * 5 5 g D  5 2AD 5 5 5ABD 
ac 

SA-C 5AB 
2D 2 CD 2c * 5A-C 5A-C 5AB 5AB 

2D 2D 2CD 2CD 
I I R A I  8 Q A *  1 R A n  I % C A P  d 9 aAn I C l n  I 

66 

67 

* 0- 0- u- ,nu "An .I- 

5CD 5CD 5CD 8 B  2D 5CD 2 C  
5 A  5AB 2 B  2AC 5 A  SA 

8CD 8CD 8 D  88-D 80-D 
* 5 A  

I 'I  ~ I' 

! 
Io 

8B-D 8B-D 

1 
68 " 1 " 2B-D 2B-D ':E" * SACD SACD 5ACD 5ACD 5ACD 

80 8 B  8 B  8 B  8 B  8 B  
~ ~~ 

. I *  
70 .( j 

, 

I 
II I 1 ,  

72 1 "  1 " * 

7 3  * 
7 4  

5ABD I 
2 C  

* 5  5 5 5 5 5 5 5 5 5 

* 5  5 5 5 5 5 6 6 5 5 1  

5 5 2BC 5ABD 5ABD 
5AD 2 c  2c 5 

SA-C 5A-C 5A-C SA-C SA-C 5A-C SA-C 5A-C 5A-C SA-C 
2D 2D 2D 2D 2D 2D 2D 2D 2 D  2D 

5A-C 
2D 

5B-D 5 5 5 5 5 5 

* 5  5 5 5 5 5 5 5 5 5 



- 
STATION 
N W E R  

5 

2 c  

8B-D 

5 

5AB 
2CD 
8AB 
5CD 
SA 

8B-D 
5ACD 

8 B  

5 

5 

SA-C 
2D 

5 

5 

2 4 4 0 6 0 1  F 

5 D  5 D  5 D  5 D  5 D  

SAC 5AC SAC SA-C 5A-C 

I 
88 2 D  88 2D 8 B  2D 2 D  2D 

1 I 

1 
1 

5 5 5 5 

2 c  2 c  2 c  2 c  2 c  2 c  

8Bc 8Bc 
5 D  5D 

SABD 5ABD SABD 
8 C  ac 8 C  
5AB 5AB SAB 5AB 
?D 2D 2D 2cD 
8AB 8AB 8AB 8AB 
5 0  5CD 5CD 5CD 

S A  8 B  SA 88 SA 8 B  S A  
2 c  2c 2 c  8B-D 

5ACD 2A 8 B  2B-D 5CD 5CD 
8 B  5cD 8 B  8 B  

8B-D 8B-D 2 BC 

5 u 

1 j 
2cD ! 1 

1 
1 5 5 SACD 5 5 5 u 2 c  1 

5 2B-D 

:D" 5 ::: 5 5 5 

5 5 5 6 5 5 5 2 c  2 c  2c 2 C  2B-D 2B-D 

2 c  2 c  2 c  2 B  2B SA-C SA-C 5A-C SA-C SA-C SA-C 5A-C 
2D ?D 2D 2D 2D 2 0  2D 

5 5 5 5 5 5 5 ?C 2 c  2 c  2c 

5 5 5 5 5 5 5 2 c  2 c  2 c  2 c  2 c  2 c  

2 6 4 0 6 0 2  

2 4 4 0 6 0 3  

2440604 

1 2 4 6 0 6 0 5  

1 2 6 4 0 6 0 6  r 
I " 

I " 

I " 1.. 

I 

325 



SrATION 
A R NUMBER DESCRIPTION 
6) : STATION 

75 06 2440606 (Continued) 

Near Mouth 
36 2440699 Exact Locat ion Unkaovn 

326 

TYF'E OF DATA I 

O D  H 

c C R  
W I  o s  

B 
I 

S z f  
S 

T R  
A G  

E 

2A 2AC 2AC 2AC 2AC ZAC 2AC 2AC 2AC 2AC 

2AB 
5CD 

RIMR 

68 06 

. 

- 

68 06 

68 06 
I 

&SIN GFioup 2.4 

24407 H i t c h e l l  C r e e k  

2440701 US-31 B r i d g e  2 c  2 c  2 c  2 c  2c zc 2c 2 c  

1 

24408 Yuba C r e e k  (No Data Found) 
I 

I 
t 
I 

, t 
I 
1 -  

I 

I 
I 

24409 Tebeco C r e e k  (No Data Pound) 

I 

I 

24410 Elk River 

2451001 A n m o d  R o a d  2 c  2 c  2c 2 c  2 c  2 c  2 c  2 c  

1 2441002 I Torch Lake Raod 2 c  2 c  2c 2 c  2c 2 C  2c 6 1  

SA-C SA-C 5A-C 5A-C 5A-C 5A-C 5A-C 5 A - C  5A-C j I * 
2D 2D 2D 2D 2D 2D 2D 2D 2D 72 06 24L1003 US-31 B r i d g e  

73 " I " * 5A-C SA-C 5A-C SA-C SA-C 5A-C SA-C 5 A - C  5A-C 
i 

I 

i 
1 

"- 06 2441004 Dam in Elk Rapids I 74 

/ j  



32 7 



A 

STATION 
DESCRIPTION 

' 
L 9  Y 

STATION 
NUMBER 

- 

i 

TYPE OF DATA 
H A D T  L 
A 
R A 

s 

O D  
W I  U 

I 
D 
8 T I  0 

N 

S $ 0  
A G  

E 

328 

67 

70 

7 3  

74 

75 

67;- 
67 

68- 
7 3  

67  

68 

72 

7 3  

74 

I 5  

, b 7  

b8 

1 7 3  

6a 

7 2  

Pine Rlvcr (htlet from Lake Charlevuix) . 24412 

Old Scare Rd. Bridga 2D 20 21) 2D 2D 2D 2D 2D 2D 
06  2hh1201 45-03-36 X 85-04-09 

I* 20 20 20 2D 2D 2D 20 2D 2D 

SB-D 5B-D 5B-D 5B-D 2B 2B 28 2B 2B * 28 

4 5  S 5 5 5 5 5 5 5 5 

5CD 5CD 5CD SCD 5 0  SCD 

I' 

2A 2A 2A 2A 2A 2A 2A 2A 2A 2A 

21 2641202 Near East Jordan * 1  1 
45-06-09 X 85-05-53 

2 BC 2Bc 
5D 

* 1  1 5 

I '  * 1  1 

2D 2D 2D 

SAC SAC 
" 2BD 2BD 

18 

2441203 beer. b a d  Bridge 
45-07-57 X 85-07-26 

2c SAC SAC SAC 
280 2BD ?D 2c 2c 2c 

I' I 
I' 

36 5 5 5 5 5 5 S 5 5 5 

I' 2.4 2A 2A 2A 2A 2A 2A 2.4 2A 2A 

06 2441204 ~ ~ : ~ a m ~ ~ , ~ f  2D 20 

SAC SAC 5AC SAC 
2BD 2D 2BD 2BD 

65-09-12 X 85-07-41 5cD 5cD 5cD 5cD 5cD 5CD 5CD 5CD 5CD 5CD 
2B 2B 2B 28 2B 25 2B 2B 2B 28 o6 2441205 Bridge S t . ,  E. Jordan 

06 2 u u o 6  EYl]:kfli;loe:d Bridge 2c 2c 2c 2c 2c 2c 2c 2c 

* 28 25 2B 2B 2B 25 2B 28 2B 
5CD 5CD SCD SCD 5CD 5CD 5CD 5CD 5CD 

SA-C 5 5 5 5 20 
74 5 5 5 5 5 



STATION 
NUMBER 

2 6 6 1 2 0 1  

I, 

2 6 4 1 2 0 2  

2 4 4 1 2 0 3  

329 

N P E  m T A  
P R  

H E A W  METALS E E 0 
S F R  

I T R G  
R T I A A  
0 0 DIS C C N  
N T SOLVED A T I 

A o c  
L E R S  

M 
A 
N 
0 
A 
N 
E 
S 

C 
H s Y  I 

A :  
I 
D 
E 

pH 

E S Y  

C A  

I 

2D 2D 2D 2D 2D 2D 

2D 2D 2D 2D 2D 2D 

58-D 5B-D 5B-D 5B-D 5B-D 5B-D 5 k . D  5B-D 2C 2c 2c 

5 5 5 5 5 5 5 5 2c 2c 2c 

2A 2A 2A 2A 2A 2A 2A 2A 

2Bc 2Bc 

SAC 5AC 5AC 5AC 5AC 
280 2D 2D 2D 2D 

5D 5D 5D 5D 5D 

5AC 5AC 5AC 5AC 5AC 
8B 2D 8B 2D 88 2D 88 2 0  88 2D 

I 2c 2 c  2 c  5 5 5 5 5 5 5 5 

I I, 2A 2A 2A 2A 2A 2A 2A 2A 
f 

5AC SAC 5AC SAC 
2D 2D ?D 2D I 2 4 6 1 2 0 4  

i:D 
2B 2 B  2B 2 B  28 2 8  ! 2441205 fb 5CD 5CD 5CD 5CD 5CD 5CD 

1 2441206 2 c  2 c  2c 2 c  2 c  2 c  

5D 5D 5D 5D 50 

i 
2B 5ACD 5ACD 5ACD 5ACD 5ACD 
5CD 88 8B 8B 8 B  8B 

j 1' 

zc 2c 2 c  

2 c  I 

~ 

I 

I 
2 c  2 c  

5 5 5 5 5 5 5 2 c  2 c  I 2c 



RIVER BASIN G R ~ J P  2,4 

t 5A-C SA-C 5 A - C  5A-C 5A-C 5A-C 5A-C 5A-C 
2D 2 D  20 2D 2 D  2D 20 2D 

72 " 
5A-C 

2 D  

/ P I  ,. I .. I I I I I I I I 

* 5A 5 A  5 A  5A SA 5 A  5 A  
2B 2B 2B 2B 2B 28 2B 7 3  I' 

, 24413 Susan C r e e k  

"7-1 06 2441301 Near Big Rock Point * 6 
- -~ 

7 1.1. 1 1. 

74 I Y 
1 
I 

i 
1 

5 A  5 A  
2B ! 28 

t- 
I 1 
I I 

1 
1 
1 -  

1 
I 

I 

3 30 



N W E R  
STATION 

2411206 

2441207 

I 

1 

* 

, 

t 

i 

24 4 130 1 

I 

i i ~ 4 1 4 0 1  

331 

w N P E  OF DATA 
P R  

H E A W  METALS E E 0 
. S F R  

I T R G  
R T I A A  
0 0 DIS- C C N  
N T SOLVED 1 T I 

A D O C  
L E R S  

Y 
A 
N 
G 
A 
E 
S 
E 

K N  C 
A S H 

0 T S A  T o  O L  
A f F P  T U P  R 

Y R  
M T i :  0 S E  L 

A N t A G  I A B  I 
I H E  ,, x z  L L  D 

? k g  N pH 

S Y  
A L N  E E D 

2 A  u U 2A 2A 2A 2A 

88-D 8B-D 80-D 8B-D 8B-D 2Bc 

SAD 5AFiD SABD SAD SAB 
8Bc 8 C  8C 8BD 8CD 
SAB SAB 5AB 5AB SAB 
2CD 2D 2D 2 D  2CD 

SACD aAB 8AB SACD 8AB 
88 SCD SCD 8 B  SCD 
5A 5 A  2 C  SA 2C 5A 2 C  SA 

8 B - D  8 B  8 B  88 8B-D 
8A 8 A  8A SB-D 58-D 2B-D 58-D 5B-D SA 

5B-D 

2 CD 

2B-D SB-D - 
5 5 5 SABD 5 5 5 2 c  

5 5 5 5 

9 5 5 5 6 5 5 5 2 c  2c 2cD 

2 c  S A 4  SA-C SA-C SA-C SA-C SA-C SA-C 5A-C 
2 D  2 D  2D 2D 2 D  2D 2D 2D 

5A 5A SA 5A SA 5A SA SA 
2B 28 2 B  2 8  2 8  2B 2 B  2 B  

I 
I 
I I 
I 

I !  

I 

J 

i I I 

I 
~ 

I 
1 

2D 2 D  2D 2D 2 D  2D 2D 2D 2D 2D 2D 



E 
s 
T 

y 2  
STATION E 

A STATION R NUMBER DESCRIPTION 
61 Y 

332 

TYPE OF DATA 
A D  T T  S P  H L 

B S  

T o  D 

A ' D  R 

I C :\ N I  h f  N 
E N c S 
S b D  

O D  
W I  

'0% '% P E L  2.S T I  D R A 

I 
g R  T E 

M 
R E  I N L g  !! 
E Y 

I E N  ; 
:$ D o  

A G  

64 

I 
b4 

24615 Sucker Creek (No Data Found) 

I 

24416 Carp Lake River (No Daca Found) 

HYDROLOGIC AREA 2.4 .5  Saul Choix-Groecap Complex 

, 
24501 Motan River (No Data Pound) 

1 i- 
1 

24502 Pte Aux Chenes River (No Data Pound) 
I 

1 
1 

i 24503 Brevoort River 
I 

I 

I 

1 20 2450301 US-2 Bridge 2A 2A 2A ZA 

1 
I 
I 

I 
. 26504 Paquin Creek I 

I 

! 

I I 
I I 2A 1 20 2450401 US-2 Bridge ZA 2A 2A 

I I 
I 



333 



51- 
74 

67 

21 2450701 uver * I  1 
Near Garnet 

3 . 5  

" 1 " * 1  1 2c 

2D 

5c 

2A 2A l j  
2D 2D 

5c 5c 5c 5c 

2450Y Milakokia River 

2A 'Jld Weir S i t e  

bATA , 

PA 

I M 2c 

67 

68 

06 2450703 1 US-2 Bridge 2D 21) 

5c 5c 5c I' 

, 
I' I 

3 34 

1 64 

I 

- 24508 Millecoquins River - 
20 '450801 County Road 930 BriCge 2A 2A 

I I 
I -  

I 

I 



STATION 
NUMBER 

2650501 z 
I 

F 240701 

2650702 

2650703 

/- 
I 
I 

335 



y t  E STATION STATION 
R NUMBER DESCRIPTION 
(SI y 

64 20 2450901 County &ad P-432 Bridge 

336 

TYPE OF DATA I 
1 

H t D  I 
A K 6 0  
R A 

I 
N b E  $ 

O D  T U T  S P  

c C R  ; 
W I  
D S  

D L g F  p 
E 
S 
S ; D  

' E N  D 

S ! !  
T R  
A G  

E Y 

2A 2A 2A 2A 

I 

RIMR 

. 

64 20 

__ 

2 

64 20 

h5 I' 

i t- 
67 I' 

71 '* 

72- I ,, 
7 3  j 
74 " 

, 64 , 20 

&IN &QlP 2.4 

24510 Bulldog Creek 

2451001 County Road P-432 Bridge 2A u 2A 26 

I 

24511 Marblehead Creek 

I 

2451101 US-2 Bridge 2A 2A 2A 

2D 2D 2D 2D 

6 

I 
I- 

I 

- 
HYDROLOGIC AREA 2.4.6 Hanistique River 

i 
24601 Manistique River f l o w :  39.7 2 1 s  (1,402 cfs) 

I 
I 

1 

1 2BC 2BC 2BC 

Near Manistique 
2460101 41-01-50 X 86-09-40 

I 
I 
I 1 2D 

1 5 i 
I 

1 
5A-C I 

2D 
I 

2465102 US-? Bridge 2B ZB 2B 2B 

I 
5c 5c 5c 5c 5c 5c 5c 5c I 

1 
71 " 

72 *' 
I I 

I 

I 
I 

i 



STATION 
NUMBER 

2450901 

1 2151001 

2651101 

I 
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TYPE OF DATA 
P R  

H E A W  METALS E E 0 M 
. s F R  A 

1 T R G  N 
1 I A A  0 

A R  0 D S  C C N  
N o  N T SOLVED A T I 

A o c  E 
L E R S  s 

C 
H 

l 
D 
E 

PH 

E S Y  

C A  
A I  A L N  E D 

2A u u u u 

u 2A 2A 2A 2n 

2A 2A 2A 2A u 

20 2D 2D 2D 2D 
I 

2660101 I 
2 BC 2B& 

I 

I 
t 
t 11 

2660102 28 2B 2B 2B 

5c 5C 5c SC 5c 5c 

1 

I 

2B 

5c I 

26-D ZB-D 

ZB 2B 
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SlATfON 
NUMBER 

2460103 

* 

339 

rnc- 
P R  

HEAVY METALS E E 0 M 
S F R  A 

I T R G  N 
R T I A A  G 
0 0 o s  c C N  A 

N N T SOLVED T 1 
A o c  E 
L E R S  S 

C 
S H T 

L 
A T J I  0 

0 A : F p  T U P  R 
I 
D 

N A!$ I A B  
I L H E  :x  L L  

K N  

T S A  O L  T o  0 

A ;  A L N  E E 

PH 
C A  

E S Y  D 

2D 2D 2D 2D 2D 2D 2D 2D 

5 5 5 5m 5 5 5 

5 5CD 5 5 5 

5 5 5 5 5 2 c  2 c  2 c  2ACD 
5B 

2 c  SAC SAC SAC SAC SAC SAC SAC SAC 
ZED 2BD 2BD 2BD ZED 2BD 2BD 2BD 
2A 2A 2A 2A ZA 2A ZA 2A 



"7- 

340 

, 24706 Sturgeon River 5 . 9  (208 cfs) 

1 21 ?470601 Near Nahma Junction 
45-sb-35 x ab-41-20 

2c 2c I 65 
" 

6 7 1 "  I " 1 2c 2c 

71 '' 1 2AD 

12 'I 1 5 

7 3  '' 

74 p q  

63 -0 2470602 US-2 Bridge 5 AC 5AC 

64 

SAC 
2 BD 

I 5AC 
2BD 

2B 28 
I 

2c 2c 

2c 

SAC SAC 

2B 28 
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A STATION STATION 
R NUMBER DESCRIPTION 
Q Y 

67 06 2470602 (Continued) 

70 " 

USFS Bridga Near N a h m  
" O6 2470603 45-50-03 X 86-40-07 

* 68 " 

342 

TYPE OF DATA 

H O D  
W I  

I 

- 
A G  S E 

2D 2D 2D 2D 2D 2D 2D 2D 2D 

2D 2D 2D 2D 2D 2D 2D 2D 

2D 2D 2D 2D 2D 

5c  5 5c 5c sc 5c 5c 5c  2c 

RIKR BASIN 

I 

04 20 

. 

GRWP 2#4 

24707 Ogoncz Creek 

2470701 US-2 Bridge 2B 2B 2B 28 

I 
I 
1 
i 24708 Little River (No Data Found) 

I 
1 

I -- 

24709 Big River (No Data Found) 

I I 
I 

t 
20710 Xartin Creek (No Data Pound) 

I I 
1 
1 
I 
I d 24711 Squaw Creek t 

64  10 207L101 County Road 513 Brldge 28 2B 28  2B 



STATION 
NUMBER 

2470602 

I- 
I 2470701 

t- 

- 
2471101 E 
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y 2  
E 

R 
6) Y 

63  20 

64 " 

65 " 

67 06 

60 " 

69 I' 

70 I " 

2 A I  1 1 5B-D ~ 

5 6 6 

N P E  OF DATA 

H 
A 
R 

O D  
W I  

t 
D 
1 

E Y 

STATION STATION 
NUMBER DESCRIPTION 

S 
S 

N A O  

---- -~ 

24712 Whitefish Uver 

2471201 1 US-2 Bridge 5Bc 5AB 5AB 5AB 

2AB 2AB 2AB 2AEi 

2c  2C 2 c  2c 

2c 2c  2 c  2c 2 c  2c  2c  

5 c  5 c  5c 5c 5c 5c 5c 5 c  

5 5 5 5 5 5 2A 2AB 
5B-D 5CD 

1 " I I 1  1 5 1 5 1 5 1 5 1 5 1  1 5 1 5 1 s 1 s  

ZABD 5c i 'F i 2ABD 2ABD 2ABD ZABD 2ABD ZABD ZABD 
5c 5c 5c 5c 5c 5c 5c 

2.4 2A 2A 2A 2A 2A 2A 2A 1- 5B-D 5B-D 58-D 5&D 5B-D 5B-D 5B-D 5B-D ; 58-D t 

72 

I 
~ . 

74 I " 5 

75 " SA-C 

63 19  2471299 Exact Locatioa Unknown 

71 16 

I 

5 5 5 5 5 5 5 5 j  

SA-C 5A-C 5A-C 5A-C 5A-C SA-C SA-C 5A-C ' - 

4CD 4CD 4 0  

2AC 

I I I 1  I I I i  .-y-- .-.-- -7-l - - 'La 

I 

67 1 06 2L71301 US-41 Bridge 2D 2D 

a 2D 2D 2D 70 " 

64 20 2471302 US-2 Brldge 2A 2 A  

6.3 06 5c 5c 

63 19 2471399 Exact Location Unknown 4CD 
I 
I 

2D 2D 2D 2D 2D 2D 

2D 2D 2D 2D 2D I 

2A 2A 5c 
J 

5c 5c 5c 5c 5c 5c I 
OCD 4cD 

- 

344 



NUMBER 
STATION 

2 4  71201 

I t  

I " 

TYPE OF DATA 
P A  

M MEAW METALS E E 0 
A s F R  
N i T R G  
G 1 I A A  
A '  0 D S  C C N  
N o  1 SOLVED T I N 
S 1 E R S  

K N  Y R  C 
M 1:; 0 S E  T O  L 

A N A D A 8  P: A B  I 

A S M 
0 

0 
D 
E 

I L M E  ';: L L  
E A L N  

M Y L R  " C " p  ? b p  R 

E A o c  
E S Y  

pH 

D 

5AB 5AB 5AB 5 0  SAB 

UB 2Aa 2AB 2AB 2AB 

2 c  2c 2c 2 c  2 c  

345 

2 4 7 1 2 9 9  

I I 

2c 2 c  2c 2c 2 c  2c 2c 2 c  

5c 5c sc 5c 5c 5c 5c 

5 5 5 5BD 5 5 5 28 

5 SCD 5 5 ;r 5 5 5 

5 5 5 5 5 2c 2c 2Bc 2c 2ACD 
5 B  

2ABD 2ABD 2ABD 2ABD ZABD ZABD ZABD 2ABD 
5c 5c 5c 5c 5c 5c 5c 5c 
2A 2A 2 A  2A 2 A  2A 2A 2 A  

5B-D SB-D SB-D 5B-D 5B-D 5B-D 5B-D I 5B-D 2D 

2 c  28 2 B  

2D 

5 5B-D 5 5 5 5 5 5 2 c  

SA-C SA-C SA-C SA-C 5A-C SA-C SA-C SA-C 

4CD I 4CD 4CD 4CD 4CD 4CD 

2AC 

I 

t 

2471301 2 D  2D 2D 

2 D  2D 2D 

2671302 2 h  2A 2A 

sc 5c 5c 

2471399 4CD 6CD 4CD 

2D 2 D  2D 2D 

2D 2 D  2D 2D 

2A 2 A  

1 sc 5c 5c 

4CD 4CD 4cD 



STATION 
DESCRIPTION 

y t  E E STATION 
NUMBER 

6) Y 

346 

TYPE OF DATA 
A D  

B I4 L 
D 

& Lk N I  f N 

T D  Y 

S P  A 
E g R  T B 

H A  ; I 
D O  S 

N L S  i: S 
S A T  p I 
T A G  R E  T 

T 
R 'x i S  R 
U T  O D  

W I  

A' E L  T I  D I 

I E N  D 
D Y D  E 

bMR B/LSIN 

- 

6 4  20 

67 06 

6; 20 

6 3  " 

64 I' 

I 
I 

50- 21 
I 7 4  

GROUP 2,4 

24714 Tacoosh WMr 

ZA 2A 2A 2A 
2471401 

24715 Days River 

20 Unnamed County Road 2D 2D 2D 2D 2D 20 2D 
2471501 T 4 U ,  R22W, Sec. 29 

50 50 5D 5D I 
5AB 5AB 5AB 5AB I 

I i 

2471502 US-2 Bridge 

.( 
I 

2B 2B 2B 28 

--- l -  

I 

HYDROLOGIC AREA 2 . 4 . 8  Escanaba River 

24801 Escaaaba River flow: 25.4 m3/s (897 c f s )  

* 1  2480101 At Cornell 

I 2Bc ZBC * 1  

* 1  2A 2A 

67  " I " 
I 

6 8  * r  

5 BC SBC 

2B 2B * 5cD 

2AD ' 69 1 " * 1 2AD --- 
5AC 

* l  2 BD 2BD 

2B 28 

5BC 5Bc 

* SACD SACD 1 ,  I ! 1 

72 

7 3  ' * *  I* I 2AD 2AD 

2c 
I 72 06 2480102 ~~~~~~~ 5s;:. 32 

I 

I 
I 
I 

~ 

I 



STATION 
NUMBER 

2471401 

34 7 

TYPE OF DATA 
P R  

M HCAW METALS E E 0 s F R  A 
I T R G  N 
R T I A A  G 

A 0 D S  C C N  
N o  T SOLVED I T I N 

A D O C  E 
L E R S  S 

C s H 
K N  Y R  

A 
M L 0 S E  

q L R  0 t :p T U P  R 
I A B  1 

D 
N A!: 
I L H E  z z  L L  

A L N  E E 

M t S A  O L  lo 0 
PH 

C A  

E S Y  D 

2A u u 28 2A 

2480101 

I I 

I 

2BC I 1 2 BC 



RIMR  SIN Gm 2,4 

A STATION STATION 
R NUMBER DESCRIPTION 
6) Y 

73 06 2080102 (Continued) 

74 " 
, 

75 " 

64 20 2480103 E;;,&;!$, 
67a o6 2680104 S p i l l v w  of D a m  1 

River Mle 1.84 

I 68- 
74 

75 " 

67- o6 2480105 Railroad Bridge Near 
68 Wells 44-47-00 X 87-04-08 

69 I' 

70 I' 

7 1  'I 
I 

72 '* 

73 *' 

74 I' 

75 " 

;;- o6 2480106 Abandoned County Road 

75 *' 

45-46-59 X 81-04-08 

;;- 06 2680107 A t  US-2 

73 " 

74 I' 

75 

07- 

I 

75 !' 

67 06 2480109 

63' 19 12680199 

45-46-35 X 87-03-55 

Exact Location Unknown 

6*C 1 I ,  . 

71 I' I 

a7 

D1972 only .  
.M day Lncenslve sample, August 23 and 26,  

348 

TYPE OF DATA 1 

H 
A 

O D  
W I  E E R  T A 

N V E  & 1 L G  
I E N  00 I 

H A  5 I 
S A T  D 
T R E  
A G  

S ; D  E Y 

28 2BC 2BC 2BC 2BC 2BC 2Bc Z B c  2Bc Z B C  
SD 5 D  5D 5D 5 D  5D 5D 5D 5D 5D 

5 5 5 5 5 5 5 5 5 5 

5A-C SA-C 5A-C SA-C SA-C SA-C SA-C I 5A-C 5A-C 5A-C 

2B 2B 2B ZB 

9 11c 11c 11c 11c 11c 1 l C  9 9 

9 9 9 

9 2c 2c 2c 2c 9 9 

9 9 9 

5 5 5 5 5 5 

* 5  5 5 5 5 5 5 5 5 5 

* 2A 2AB 
5B-D 5CD 

2A 1 

5 5 '? 58-D , * 2D 5 5 

* SAC 5AC SAC SAC 5AC SAC SAC SAC 5AC 

SA-C 

ZBD 2BD 2BD 2BD 2BD 2BD 2BD 2BD 1 2BD 
I- * 2D ZACD ZACD ZACD ZACD 2ACD 2ACD 2ACD ZACD 1 ZACD : 

58 58 58  58 5B 5 8  58 5B 5 B  1 

* 9 9 9 1  
I 
I 9 2c 2c 2c 2c 9 9 

9 9 9 

9 2c  2c 2c 2c 9 9 

9 9 9 

2D 9 2D 2D ZD 20 2D 9 9 

5 5 5 5 5 5 5 5 5 

5A-C SA-C :y SA-C SA-C SA-C SA-C SA-C SA-C 

I 
I 

9 9 9 

9 2c 2c 2c 2c 9 9 

9 9 9 

4CD 4CD 4CD 

4AB 4AB 4AB 

2AC 

1967. ( U C )  



STATION 
NUMBER 

2480102 

I 

2 4 8 0 1 0 3  

2 6 8 0 1 0 6  
, 

2 480 105 

,, 

349 

TYPE OF DATA 
P R  

HEAW METALS E E 0 M 
S F R  A 

i 1 R G  N 
G R T I A A  
A 0 DIS C C N  
N o  N T SOLVED I T I 
5 1 E R S  

i 

C 
A H 

1 
0 

E A D o c  
E S Y  

pH 
C A  

tr 2 D  2D 2BC 2BC 2BC 2BC 2BC ir 2BC 5D 5D 5D 5 D  5D 

5 5B-D 5 5 5 5 5 5 2c 2 D  - 
5A-C SA-C SA-C S A 4  5A-C 5A-C 5A-C 5A-C 

2 8  2B 2 B  28 2 B  

11c 11c 1 l C  1 1 C  1 1 C  11c 

2 c  2 c  2 c  2 c  2 c  2 C  

5 5 5 5 2 A  

5 5B-D 5 5 5A-C 5 5 5 

5 B  
2ACD 

5AC 5AC 5AC SAC 5AC 5AC SAC 5AC 

5 '  5 5 5 5 2 c  2 c  2c 

2BD 2BD 2BD 2BD 2BD 2BD 2BD 2BD 

' 2ACD 2ACD ZACD ZACD 2ACD 2ACD 2ACD 
58 58 5 B  5B 5 B  5 B  5 B  

2 c  2 c  2 c  2 c  2 c  2c 

i 2 4 8 0 1 0 6  

t 
i zc 2 c  2 c  2 c  2 c  2 c  

2480107 

2D 2D 2D 2D 2D 2D 2 D  i I 

5B-D 5 5 5 5 5 5 
I 

2C SA-C SA-C 5A-C 5A-C 5A-C 5A-C 5A-C 

2 4 8 0 1 0 8  

I 
2 C  2 c  2 c  2C 2 c  2 c  

2 4 8 0 1 0 9  

2 4 8 0 1 9 9  4CD 4CD 4CD 4CD 4CD 4CD 

4AB 4AB 4AB 4AB 4AB 4AB 

- 

2 B  2 B  

2D 

2 c  2c . 
1 

4CD 

4AB 

2 A c  



Evaluation and Summary of Data f o r  River Basin Group 2.4 

This  river bas in  group inc ludes  e i g h t  hydrologic areas, comprising 
34,679 km2 (13,338 mi2) i n  Michigan. 
DAM f o r  t h i s  r i v e r  bas in  group, 15  were found t o  have a t  least one year of 
monthly d a t a  and 1 2  were found t o  have long-term chemical records.  
major t r i b u t a r i e s  i n  t h i s  area, only the  Sturgeon River w a s  judged t o  have 
inadequate da t a  f o r  loading ca l cu la t ion  purposes. Thir teen of t h e  t r i b u t a r i e s  
i n  t h e  r i v e r  bas in  group had continuous flow da ta  ava i l ab le .  Because of t h e  
lake- l ike  expanses found near  t h e  mouths of most of t h e  t r i b u t a r i e s  i n  t h i s  river 
bas in  group i n t e r p r e t a t i o n  of t h e  a c t u a l  discharge may be d i f f i c u l t .  Very 
few da ta  are a v a i l a b l e  f o r  Hydrologic A r e a  2.4.5.  However, t h i s  is a very 
s m a l l  complex with no major t r i b u t a r i e s .  Very l i t t l e  heavy m e t a l ,  p e s t i c i d e ,  
or r e f r a c t o r y  organic  d a t a  are a v a i l a b l e  f o r  t h i s  r i v e r  bas in  group. 

Of t h e  61 t r i b u t a r i e s  included on t h e  

Of t h e  15 

Hydrologic Area 2 .4 .1  - Muskegon River. This hydrologic area i s  drained by 
t h e  Muskegon River as w e l l  as a number of small t r i b u t a r i e s ,  some of which were 
monitored. Black Creek, which w a s  found t o  have t h e  most d a t a  a v a i l a b l e  of these  
small t r i b u t a r i e s ,  w a s  monitored a t  a number of s t a t i o n s  during t h e  1970's 
(although t h e  frequency o f  monitoring genera l ly  has been less than monthly over 
an annual cyc le) .  Becuase Muskegon Lake i s  interconnected with Lake Michigan, 
r i v e r s  flowing i n t o  Muskegon Lake are considered t r i b u t a r y  t o  Lake Michigan 
and included on t h e  DAM. 

The Muskegon River i s  by f a r  t h e  most important t r i b u t a r y  i n  t h i s  hydrologic 
area. 
upstream from t h e  mouth ( s t a t i o n  2410201) but  below t h e  confluence of t h e  major 
t r i b u t a r i e s .  
drainage area. A s  is t h e  case f o r  many of t h e  t r i b u t a r i e s  t o  t h e  eas t e rn  shore 
of Lake Michigan, t h e  Muskegon River widens out  i n t o  a lake- l ike  body a t  
t h e  r i v e r  mouth c rea ted  by t h e  inundation of t h e  o ld  r i v e r  mouth area by 
high l a k e  l e v e l s .  The e f f e c t  Muskegon Lake has  on po l lu t an t  t r anspor t  w i l l  
complicate t h e  measurement and es t imat ion  of loadings from t h i s  t r i b u t a r y .  
S t a t i o n  2410203, loca ted  above Muskegon Lake, and S ta t ion  2410205, loca ted  a t  
t h e  o u t l e t  o fxuskegon Lake i n t o  Lake Michigan were found t o  have the  most 
extens ive  records of water q u a l i t y  d a t a  ava i l ab le .  
a v a i l a b l e  on a monthly b a s i s  during 1973 and 1974 a t  s t a t i o n  2410503. 
2410205 has been monitored s ince  1963 and t h e  a v a i l a b l e  da t a  include some biweekly 
measurements of suspended s o l i d s ,  dissolved reactive phosphorus, n i t r a t e ,  
ammonia, and ch lo r ide .  Beginning i n  1969 approximately monthly sampling w a s  
i n i t i a t e d  f o r  key loading parameters a t  t h i s  s t a t i o n .  Heavy metals, pes t i c ides ,  
and r e f r a c t o r y  organics  were analyzed one o r  two times per  year  during the  
1970's a t  t h i s  s t a t i o n .  

A continuous discharge gauge is loca ted  about 65 kilometers  (40  miles) 

This  s t a t i o n  probably r ep resen t s  t h e  flow of 80 percent  of t h e  

Some u s e f u l  loading da ta  are 
S ta t ion  

Hydrologic Area 2.4.2 - Sable Complex. Of the nine t r i b u t a r i e s  i d e n t i f i e d  
i n  t h i s  hydrologic area four  were found t o  have s u f f i c i e n t  da ta  a v a i l a b l e  f o r  
loading ca l cu la t ions .  
has a gauging s t a t i o n  approximately 1 9  ki lometers  (12 mi les )  upstream from i ts  
mouth. The r i v e r  widens near  i t s  i n l e t  i n t o  Lake Michigan forming White Lake. 
Most of t h e  ava i l ab le  water q u a l i t y  da t a  have been co l l ec t ed  above White L a k e  at 
s t a t i o n  2420202, and a t  t h e  o u t l e t  of Lake Michigan a t  s t a t i o n  2420204. It is  
l i k e l y  t h a t  L z e  Michigan has a s i g n i f i c a n t  e f f e c t  on t h e  outflow from White Lake. 
This may complicate i n t e r p r e t a t i o n  of t he  d a t a  p a r t i c u l a r l y  from s t a t i o n  24202%. 

The White River,  t h e  southernmost t r i b u t a r y  i n  t h e  complex, 

350 



The Pentwater River a l s o  forms a lake- l ike  expanse near  i t s  mouth 
(Pentwater Lake). 
been co l l ec t ed  a t  t h e  o u t l e t  of Pentwater Lake as i t  j o i n s  Lake Michigan a t  
s t a t i o n  2 4 2 0 5 2 .  
made f o r  suspended s o l i d s ,  n i t ra te ,  ammonia, dissolved reactive phosphorus, and 
ch lor ide .  Several  biweekly measurements were made, including a few during 
t h e  sp r ing  per iod.  
a monthly b a s i s  and included t o t a l  phosphorus ana lys i s .  
heavy metals were taken between 1969 and 1972. 
o r  discharge da ta  were found f o r  the  r i v e r  mouth area of t h e  Pentwater. 

Most of t h e  r i v e r  mouth da ta  co l l ec t ed  f o r  t h i s  r i v e r  have 

During the  mid-1960's r e l a t i v e l y  in t ens ive  measurements w e r e  

Beginning i n  1968 monitoring was conducted genera l ly  on 
Some grab samples of 

No pes t i c ide ,  r e f r ac to ry  organics ,  

The P e r e  Marquette River i s  another major t r i b u t a r y  i n  t h i s  complex. It 
is  gauged approximately 16 r i v e r  ki lometers  (10 miles)  upstream from i ts  mouth. 
Some chemical da t a  are a v a i l a b l e  f o r  a s t a t i o n  s l i g h t l y  upstream from t h e  gauging 
s t a t i o n  (2420601). Quarter ly  t o  monthly measurements were made a t  t h i s  s t a t i o n  
between 1970 1974 f o r  a number of key loading parameters, including n u t r i e n t s  
and suspended s o l i d s .  

The Pere Marquette River a l s o  forms an embayment a t  t h e  river mouth ca l l ed  
Pere Marquette Lake. 
2420608 a t  the  o u t l e t  of Pere Marquette Lake. 
biweefiy measurements of key loading parameters were made, including sampling 
during t h e  spr ing  period. 
and parameters such as t o t a l  k j e ldah l  n i t rogen  and t o t a l  phosphorus were added. 
Sampling frequency w a s  somewhat less than monthly during 1972 and 1973 a t  t h i s  
s t a t i o n .  
although they were co l l ec t ed  on a once o r  twice per year bas i s .  
o r  r e f r ac to ry  organic  da t a  were found f o r  t h i s  t r i b u t a r y  which d r a i n s  a pre- 
dominantly fores ted  area. 

The most ex tens ive  da t a  have been co l l ec t ed  a t  s t a t i o n  
During the  mid-1960's some 

In 1968 t h i s  sampling s t r a t e g y  w a s  changed t o  monthly 

-- Heavy metal da t a  are ava i l ab le  a t  t h i s  s t a t i o n  f o r  t h e  1970's, 
No p e s t i c i d e  

The Lincoln River flows i n t o  Lake Michigan between t h e  Pere Marquette River 
and t h e  Big Sable River. 
but they are probably i n s u f f i c i e n t  f o r  loading ca l cu la t ions .  

Some n u t r i e n t  da t a  were co l l ec t ed  on t h i s  t r i b u t a r y ,  

The Big Sable River was gauged from 1942 t o  1973 ( a t  which t i m e  i t  w a s  
discontinued) a t  a s t a t i o n  (24208%) which is located approximately 26 r i v e r  
ki lometers  (16 mi les )  upstream from t h e  mouth. 
i n  t h i s  complex t h e r e  are r e l a t i v e l y  few water q u a l i t y  da t a  a v a i l a b l e  on the  
Big Sable.  During 1973 and 1974, e s s e n t a i l l y  monthly samples were co l l ec t ed  
and analyzed f o r  n u t r i e n t s  a t  a s t a t i o n  located above Hamlin Lake ( s t a t i o n  
2420803), which is  formed by t h e  Big Sable River near  i t s  confluence with 
Lake Michigan. 
Lake Michigan. 

Compared t o  o the r  t r i b u t a r i e s  

No da ta  are a v a i l a b l e  for t h e  o u t l e t  of the  Big Sable River t o  

Hydrologic Area 2.4.3 - Manistee River. The L i t t l e  Manistee and t h e  Manistee 
Rivers flow i n t o  Manistee Lake near  Lake Michigan. 
i s  properly a t r i b u t a r y  t o  t h e  Manistee River,  they have been considered separa te ly  
on t h e  DAM because they converge c lose  t o  Lake Michigan and because da ta  are 
a v a i l a b l e  f o r  both t r i b u t a r i e s .  
1956 a t  a s t a t i o n  located about 1 2  r i v e r  ki lometers  (seven miles)  upstream from 
the  confluence.with Manistee Lake a t  s t a t i o n  2430101. 

Although t h e  L i t t l e  Manistee 

The L i t t l e  Manistee River has  been gauged s ince  

A considerable  amount 
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of water q u a l i t y  d a t a  are a v a i l a b l e  a t  a s t a t i o n  (24301g)  j u s t  above the  
confluence of t h e  L i t t l e  Manistee with Manistee Lake. 
f o r  a number of key loading parameters i n  1968, 1973, and 1974 a t  t h i s  s t a t i o n .  
Some monthly measurements were made i n  1968 a t  s t a t i o n  2430104 for loading 
parameters.  
i t s e l f  i n  1972 and 1973. Very l i t t l e  heavy metal, pes t i c ide ,  and r e f r a c t o r y  
organics  da t a  are  a v a i l a b l e  f o r  t h e  L i t t l e  Manistee. 

Monthly d a t a  are ava i l ab le  

There a l s o  were a number of parameters m o n i t o r e r i n  Manistee Lake 

The Manistee River has  been gauged s i n c e  1951 a b  a s t a t i o n  loca ted  only 
a few ki lometers  from t h e  confluence of t h e  Manistee River with Manistee Lake. 
Water q u a l i t y  da t a  have been co l l ec t ed  on the  Manistee River above the  confPuence 
with Manistee Lake ( s t a t i o n  2430202) and a l s o  a t  t h e  o u t l e t  of Manistee Lake 
where i t  j o i n s  Lake Michigan ( s t a t i o n  2430205). A t  s t a t i o n  2430202, some 
monthly d a t a  w e r e  co l l ec t ed  during t h e  1970's f o r  parameters of concern. 
most extensive da t a  a v a i l a b l e  are from s t a t i o n  2430205, where biweekly measurements 
were made of n i t r a t e ,  ammonia, dissolved r e a c t i v e  phosphorus, suspended s o l i d s ,  
and ch lo r ides  i n  the  mid-1960's. Beginning i n  1968, general ly  monthly measurements 
were made f o r  the  loading parameters mentioned above as  w e l l  as  f o r  t o t a l  
k j e l d a h l  n i t rogen  and t o t a l  phosphorus. 
metals, p e s t i c i d e s ,  and r e f r a c t o r y  organics  during 1971, 1972, and 1974 on a 
one o r  two samples pe r  year  b a s i s  a t  s t a t i o n s  2430202 - and 2430205. - 

The 

Some measurements w e r e  made of heavy 

Hydrologic Area 2.4.4 - Traverse Complex. Of the  16 t r i b u t a r i e s  i d e n t i f i e d  
f o r  i nc lus ion  i n  t h i s  complex, 11 were found t o  have e i t h e r  no d a t a  o r  d a t a  
t h a t  were i n s u f f i c i e n t  f o r  loading ca l cu la t ion  purposes. 
some short-term water q u a l i t y  da t a  ava i l ab le ,  but i t  has  no use fu l  discharge 
da t a .  Some monthly monitoring w a s  conducted f o r  n u t r i e n t s ,  ch lo r ide ,  and 
suspended s o l i d s  during 1974. 
t h a t  t i m e .  

The Betsie River has 

Instantaneous flow measurements were a l s o  made a t  

The P l a t t e  River has been s tudied  a t  a number of s t a t i o n s  near  i t s  mouth, 

A l l  of t h e  s t a t i o n s  are loca ted  below P l a t t e  Lake, 
although the  water q u a l i t y  d a t a  w e r e  not  co l l ec t ed  a t  t h e  same frequency over 
any complete annual cycle .  
a widening of t h e  r i v e r  nea r  Lake Michigan. 
f o r  t h i s  t r i b u t a r y .  

There are no discharge d a t a  a v a i l a b l e  

The Boardman River has  been gauged since 1952 a t  a s t a t i o n  loca ted  about 
16 r i v e r  ki lometers  (10 mi les )  upstream from t h e  mouth. The water q u a l i t y  d a t a  
record f o r  t h e  Boardman is r e l a t i v e l y  good. During t h e  mid-1960's a number of 
biweekly measurements were made a t  s t a t i o n  2440606 f o r  d i f f e r e n t  n u t r i e n t s  and 
suspended s o l i d s ,  including some measurements during t h e  sp r ing  per iod.  
Beginning i n  1969, genera l ly  monthly measurements were made a t  t h i s  same loca t ion  
f o r  key n u t r i e n t s  and suspended s o l i d s ,  as w e l l  as  a number of o the r  parameters. 
Spot tests were a l s o  made f o r  heavy metals, p e s t i c i d e s ,  and r e f r a c t o r y  organics  
between 1971 and 1974. 
loadings from the  Boardman River. 

Thus, t he re  are adequate da t a  a v a i l a b l e  t o  estimate 

- -  

The Elk Ri.ver d r a i n s  Elk Lake and flows a shor t  d i s t ance  i n t o  Grand Traverse 
Some da ta  are  a v a i l a b l e  f o r  t h e  Elk River between Elk Lake and Torch Lake Bay. 

and a t  the  o u t l e t  of Elk Lake i t s e l f  near  t h e  confluence with t h e  bay. Although 
they inc lude  some monthly n u t r i e n t  ana lyses ,  they genera l ly  do not  cover an 
annual cycle f o r  any given year a t  a frequency that is su f f i c i en t  fo r  loading 
ca l cu la t ion  purposes. No flow da ta  are a v a i l a b l e  f o r  t h i s  t r i b u t a r y .  
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The Pine River is t h e  o u t l e t  of Lake Charlevoix i n t o  Lake Michigan. Draining 
i n t o  Lake Charlevoix are t h e  Jordan and Boyne Rivers.  
t r i b u t a r i e s  have been included under t h e  Pine River. 
t h e  Jordan River, continuous flow measurements have been made since 1966. 
However, t h i s  s t a t i o n  i s  a considerable d i s t ance  upstream from Lake Michigan. 
Chemical measurements, inc luding  some monthly n u t r i e n t  analyses,  have been 
made a t  a number of o t h e r  s t a t i o n s  on t h e  Jordan River. The Boyne River has  
been monitored near  t h e  o u t l e t  i n t o  Lake Charlevoix ( s t a t i o n  2441206). Some 
monthly d a t a  are a v a i l a b l e  f o r  t h i s  s t a t i o n ,  inc luding  d a t a  f o r  n u z i e n t s ,  
ch lo r ides ,  and suspended s o l i d s .  There i s  a l s o  a considerable amount of 
monitoring d a t a  a v a i l a b l e  f o r  t h e  Pine River between Lake Charlevoix and 
Lake Michigan a t  s t a t i o n  2441207. Some biweekly da t a ,  inc luding  measurements 
i n  t h e  sp r ing  are a v a i l a b l e  f o r t h e  mid-1960's and f o r  1973. 
on gene ra l ly  a monthly b a s i s  between 1969 and 1971. Very l i t t l e  heavy metal, 
p e s t i c i d e ,  o r  r e f r a c t o r y  organics  da t a  were found f o r  t h i s  t r i b u t a r y .  

S t a t i o n s  on these  
A t  s ta t ion  2441202 on 

Data w e r e  co l l ec t ed  

Hydrologic Area 2.4.5 - S e u l  Choix-Groscap Complex. This complex i s  t h e  
smallest i n  s i z e  i n  River Basin Group 2.4. 
f o r  t h i s  complex were found t o  have s u f f i c i e n t  water q u a l i t y  d a t a  f o r  loading 
es t imat ions .  
The Black River is t h e  l a r g e s t  t r i b u t a r y  i n  t h i s  complex and has been gauged 
since 1951. 
r i v e r  i n  t h e  la te  1960'9, but they  w e r e  n o t  of s u f f i c i e n t  r e g u l a r i t y  t o  be of use  
i n  loading ca l cu la t ions .  Due t o  t h e  r e l a t i v e l y  undeveloped charac te r  of t h i s  
complex, p o l l u t i o n a l  loadings are probably very small. 

None of t h e  11 t r i b u t a r i e s  i d e n t i f i e d  

A l l  of t h e  loading da ta  i d e n t i f i e d  were co l l ec t ed  p r i o r  t o  1970. 

There were a number of chemical ana lyses  made a t  t h e  mouth of t h i s  

Hydrologic A r e a  2.4.6 - Manistique River. The Manistique River has been 
gauged s i n c e  1938 a t  a s t a t i o n  approximately 32 river kilometers (20 mi les )  
from t h e  mouth. 
the mouth of t h e  Manistique River. 
s o l i d s  w e r e  made over a number of years .  
a l s o  made a t  s t a t i o n  2460103. 
p e s t i c i d e s ,  and refractory-&ganics were made a t  s t a t i o n s  24601% and 03. 

Water q u a l i t y  da t a  are a v a i l a b l e  a t  s t a t i o n  2 4 6 0 1 g  loca ted  a t  
Monthly ana lyses  of n u t r i e n t s  and suspended 

Instantaneous flow measurements were 
Some grab-type ana lyses  of heavy metals, 

Hydrologic Area 2.4.7 - Bay D e  Noc Complex. Of t h e  15 t r i b u t a r i e s  i d e n t i f i e d  
for t h i s  complex, only t h e  Whitefish River was found t o  have s u f f i c i e n t  r iver 
mouth d a t a  f o r  loading c a l c u l a t i o n s .  
s t a t i o n  2470601 - loca ted  less than 10 r i v e r  k i lometers  (6 mi les )  from t h e  mouth 
s i n c e  1966. Some measurements have been made i n  t h e  mouth area of t h e  Sturgeon 
€or parameters of i n t e r e s t  t o  loading es t imat ions ,  but they  have been made 
gene ra l ly  only once o r  twice per year and usua l ly  i n  t h e  summer o r  f a l l  period. 

The Sturgeon River has been gauged a t  

The most ex tens ive  water q u a l i t y  d a t a  found i n  t h i s  complex i s  that f o r  
t h e  Whitef ish River. Beginning i n  1969 a t  s t a t i o n  2471201  genera l ly  monthly 
ana lyses  were made of parameters of i n t e r e s t  inc luding  t o t a l  and d isso lved  
r e a c t i v e  phosphorus. In 1963 weekly measurements were made of suspended s o l i d s ,  
ch lo r ides ,  and a number of n u t r i e n t s  on t h e  Whitefish at s t a t i o n  2471299. 
few s c a t t e r e d  heavy metal, p e s t i c i d e ,  and r e f r a c t o r y  organics  d a t a  are a l s o  
ava i l ab le .  Unfortunately, no flow d a t a  were found f o r  t h e  Whitefish River,  and 
d e s p i t e  t h e  r e l a t i v e l y  r egu la r  sampling program over a number of years  t h e  
l ack  of flow da ta  w i l l  makes reasonable loading c a l c u l a t i o n s  d i f f i c u l t .  

A 
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A considerable  amount of da t a  were co l l ec t ed  on the Rapid and Days Rivers i n  
t h e  1960's,  but  none were co l l ec t ed  on a r egu la r  b a s i s  over an annual cycle .  
No flow da ta  are a v a i l a b l e  f o r  t hese  two small t r i b u t a r i e s .  

Hydrologic Area 2.4.8 - Escanaba River.  The Escanaba River, which discharges 
i n t o  L i t t l e  Bay D e  Noc, has been gauged s ince  1950 a t  s t a t i o n  2480101, - loca ted  
approximately 25 r i v e r  ki lometers  (16 mi les )  upstream from t h e  mouth. 
Escanaba River has  a long-term, near-mouth water q u a l i t y  da t a  record.  Monthly 
d a t a  w e r e  c o l l e c t e d  a t  a number of d i f f e r e n t  s t a t i o n s  i n  c l o s e  proximity t o  
each o the r  i n  t h e  1970's. These da t a  inc lude  measurements of t o t a l  and 
d isso lved  r e a c t i v e  phosphorus, n i t rogen  spec ies ,  s i l i ca ,  and suspended s o l i d s .  
Samples of t h e  Escanaba were taken a t  s t a t i o n  2480199 on a weekly b a s i s  between 
June 12, 1963 and May 6, 1964. These weekly sampleswere analyzed for s i l ica ,  
n i t rogen  spec ies ,  t o t a l  so luble  phosphorus, and heavy metals. There are very 
few da ta  a v a i l a b l e  f o r  p e s t i c i d e s  and r e f r a c t o r y  organics .  There have not  been 
any chemical measurements a t  f requencies  higher  than monthly s ince  t h e  1963-1964 
study. 

The 
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IDENTIFICATION AND EVALUATION OF LAKE HURON DATA 

BASIN DESCRIPTION 

The United States por t ion  of the  Lake Huron Basin d r a i n s  an area 
The hydrologic boundaries of t h i s  basin a r e  41,917 km2 (16,184 mi2). 

of 
divided 

i n t o  two r i v e r  basin groups, shown i n  f i g u r e  15. River Basin Group 3.1 and 
3 . 2  d r a i n  a reas  of 21,075 km2 (8,137 m i 2 )  and 20,842 km2 (8,047 m i 2 )  respec t ive ly .  
This Basin i s  loca ted  e n t i r e l y  i n  the  State of Michigan. 

S o i l s  i n  t h e  Lake Huron Basin vary widely. In  t h e  northern por t ion  the  
s o i l s  are low i n  lime content ,  low i n  f e r t i l i t y ,  and subjec t  t o  severe drainage 
r e s t r i c t i o n s .  S o i l s  i n  t h e  southern por t ion  of t h e  basin range from l a c u s t r i n e  
c l ays  t o  outwashes of nea r ly  pure sand and contain a l a r g e  v a r i e t y  of mineral  
materialp. 
t h e  Basin is subjec t  o t  some problem with drainage o r  flooding. 
38 percent  of t he  area is  devoted t o  a g r i c u l t u r e  with pota to ,  beef ,  and da i ry  
c a t t l e  production being the  primary resources  developed. 
area is  covered by f o r e s t s .  Beech, b i rch ,  maple, and hemlock are the  major 
f o r e s t  types covering t h e  northern port ion of t h e  bas in  and p a r t s  of t he  mid- 
por t ion  as w e l l  as t h e  Lake Huron shore area. A wide band of jack ,  red,  and 
white p ine  s t r e t c h e s  accross  t h e  c e n t r a l  por t ion  of t he  northern area of t he  
basin,  bordered by areas of spruce and f i r  t o  t h e  south. 

About 50 percent of t h e  t o t a l  land base i n  t h e  southern por t ion  of 
Approximately 

About 49 percent  of the  

Mineral depos i t s  found i n  the  northern por t ion  of t h e  Lake Huron Basin 
include gypsum, petroleum and n a t u r a l  gas, sand and gravel ,  sha le ,  and limestone. 
Minerals found i n  the  southern port ion include c lay ,  pea t ,  petroleum and n a t u r a l  
gas, s a l t ,  sand and gravel  and limestone. I n  addi t ion ,  cements and lime are 
manufactured from both l o c a l  and imported raw materials and sal ine products 
(bromine, calcium compounds, iod ine ,  magnesium and potash) are ext rac ted  o r  
manufactured from n a t u r a l  b r ines ,  and are t h e  most important miPerals produced from 
an economic s tandpoint .  

Based on t h e  1970 census, approximately 1,200,000 people l i v e  wi th in  the  
Huron Basin. 
3 . 2  l i v e  i n  t h e  urban areas assoc ia ted  with t h e  c i t i e s  of F l i n t ,  Saginaw, and 
Bay C i t y .  
Cheboygan, Rogers Ci ty ,  and Alpena. 

Over 61  percent  of t h e  people l i v i n g  wi th in  r i v e r  basin group 

Major urban c e n t e r s  i n  River Basin Group 3.1 are t h e  c i t i e s  of 

The Lake Huron Basin has over 84,170 hecares (208,000 acres) of inland lakes  
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and approximately 12,880 ki lometers  (8,000 miles)  of streams and rivers. The 
na tu re ,  a v a i l a b i l i t y  and q u a l i t y  of t h e  water resources  present  d i f f e r  between 
t h e  northern and southern p a r t s  of t h e  basin.  In River Basin Group 3.1' t he re  
i s  an abundance of sur face  water resources .  Though not genera l ly  long o r  
s t eep ,  streams dra in  over 17,350 km2 (6,700 mi21 i n  t h e  upper p a r t  of t h e  basin.  
Rela t ive ly  s t a b l e  streams include t h e  Au Sable, t h e  Black, and t h e  R i f l e  Rivers. 
In  t h e  southern p a r t  of t he  bas in  the  streams d r a h  mostly urbanized land, 
such as t h e  areas of F l i n t  and t h e  Saginaw va l l ey ,  and a g r i c u l t u r a l  land,  o f t en  
with ex tens ive  a r t i f i c i a l  drainage. Flows are uns tab le  and water q u a l i t y  tends 
t o  be poor due t o  t u r b i d i t y  and municipal, i n d u s t r i a l ,  and a g r i c u l t u r a l  wastes. 
Inland l akes  are not  p l e n t i f u l  except near  t h e  headwaters, and sur face  water 
resources  a r e  o f t e n  of poor q u a l i t y .  
s i g n i f i c a n t l y  e f f ec t ed  by t h e  r a i s i n g  and t h e  lowering of Saginaw Bay. 

Flow of the  lower Saginaw River i s  

Water q u a l i t y  i s  genera l ly  good throughout River Basin Group 3.1, although 
the re  are loca l i zed  reaches of suts tandard water q u a l i t y  rece iv ing  the  e f f l u e n t  
of municipal primary treatment p l a n t s  and/or i n d u s t r i a l  discharges.  
Saginaw River i n  River Basin Group 3.2 has suf fered  f r m  poor water q u a l i t y  
i n  recent  yea r s  p a r t l y  because of t r i b u t a r y  inflows car ry ing  s i zeab le  waste 
loads of ch lo r ides  and n u t r i e n t s .  The Saginaw River discharges considerable  
q u a n t i t i e s  of n u t r i e n t s  from i n d u s t r i a l ,  municipal, and a g r i c u l t u r a l  sources 
i n t o  the  Saginaw Bay and i n  warm weather excessive a l g a l  blooms have occured. 

The 

Stream bank erosion i n  t h e  Lake Huron region is  widespread with 2,740 
ki lometers  (1,700 miles)  of streambanks subjec t  t o  erosion.  The o v e r a l l  
cont r ibu t ion  of sediment derived from streambank erosion is  a minor p a r t  of 
t h e  t o t a l  sediment r e s u l t i n g  from a l l  types of e ros ion  i n  t h e  bas in .  
cu r ren t ly  plays,  and w i l l  continue t o  p l a y ,  an important r o l e  i n  degrading 
water qua l i ty .  

Erosion 

EVALUATION AND SUMMARY OF LAKE HURON DATA 

The U.S. Lake Huron drainage bas in  has  been divided i n t o  n ine  hydrologic 
areas comprising 42,078 km2 (16,184 mi2) i n  Michigan. 
88 t r i b u t a r i e s  included on t h e  DAM f o r  t h i s  basin had water q u a l i t y  da t a  
s u f f i c i e n t  f o r  annual loading estimates. However, only four  t r i b u t a r i e s  i n  
t h e  whole basin were found t o  have gauging s t a t i o n s  s t r a t e g i c a l l y  loca ted  
f o r  loading ca l cu la t ion  purposes. Also, a number of t h e  major t r i b u t a r i e s  
(as i d e n t i f i e d  i n  table 4 )  i n  t h e  basin do not  have adequate w a t e r  q u a l i t y  
da t a  f o r  loading ca l cu la t ion  purposes. 

About 25 percent of t he  

Most of t he  long-term d a t a  ava i l ab le  f o r  Lake Huron were co l l ec t ed  as p a r t  
of monthly sampling programs. 
Upper Lakes Reference Group Study a s  w e l l  as some spec ia l ized  s t u d i e s  i n  which 
weekly t o  biweekly measurements have been made. The da ta  base is weakest f o r  
t he  lower por t ions  of Lake Huron. 
lack ing  i n  t h i s  region. The Saginaw River has been s tudied  q u i t e  ex tens ive ly  
and has  a long-term da ta  base. In  add i t ion ,  some d e t a i l e d  analyses  have r ecen t ly  
been conducted and o the r s  are planned t o  be continued. 
as w e l l  as dissolved r e a c t i v e  and t o t a l  phosphorus have been co l l ec t ed  f o r  t h e  
Saginaw River mouth a rea .  
mouth area of t h e  Saginaw and discharge es t imates  must be based on a flow model 

Recent da t a  were co l l ec t ed  i n  support  of t h e  

Both water q u a l i t y  d a t a  and flow da ta  are 

Tota l  so luble  phosphorus 

Unfortunately,  t h e r e  is  no gauging s t a t i o n  a t  t h e  
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which u t i l i z e s  upstream gauging stations.  

DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 3 .1  

River Basin Group 3 . 1  encompasses an area of 21,075 km2 (8,137 mi’) ,  
shown in figure 16.  
Maps and descriptions of these hydrologc areas follow. 

This river basin group contains s i x  hydrologic areas. 
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Figure 16 

RIVER BASIN GROUP 3 . 1  
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Hydrologic Area 3.1.1 
Les Cheneaux Complex 
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Hydrologic Area 3.1.1 
L e s  Cheneaux Complex 

-- 

The L e s  Cheneaux Complex encompasses an area of 364,000 hectares  (901,000 
ac res ) .  
The important t r i b u t a r i e s  i n  the  a rea  are the  Munuscong, the  Pine, and the  Carp 
Rivers a l l  of which are ungauged. 
r o l l i n g .  
fores ted  including por t ions  of the  Hiawatha National Forest  and the  Munuscong State 
Forest .  
percent  of t he  area is  urbanized. 
a r eas  with bands of sha le ,  and igneous and metamorphic rock i n  the  more northern 
areas. 
o n l y  one i n d u s t r i a l  and one municipal wastewater poin t  discharge of any s igni f icance .  
The c i t i e s  of Sau l t  S t .  Marie (Pop.: 15,136) and St. Ignace (Pop.: 2,892) 
represent  the  areas of g r e a t e s t  human pressure i n  the  complex. 

The area is  loca ted  i n  the  southeast  por t ion  of Michigan's Upper Peninsula. 

The topography v a r i e s  from f l a t  t o  gent ly  
Wetland a reas  are common. Approximately 80 t o  90 percent  of the  area is 

Less than 10 percent of t h e  area i s  devoted t o  a g r i c u l t u r e  and only a f e w  
The bedrock is  composed of dolomite i n  southern 

This spa r se ly  populated a rea  has The overlying material i s  si l t  and clay.  

S t a t ion  Key 

Sta t ion  
Location 

Pine River 
a 
b 

Carp River 

d 
C 

DAM River and 
S t a t i o n  Numbers 

31110 
3111001 
3111002 
31111 
3111101 
3111102 
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Hydrologic Area 3 .l. 2 
Cheyboygan River 
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Hydrologic Area 3.1.2 
Cheboygan River 

The Cheboygan River d r a i n s  an area of 409,000 hec ta re s  (1,010,000 ac res ) .  
The complex is  loca ted  i n  the  no r theas t  por t ion  of Michigan's Lower Peninsula. 
The Cheboygan River has a mean annual discharge of 22.9 m3/s  (809 c f s ) . '  Major 
t r i b u t a r i e s  t o  t h e  Cheboygan River are the  Sturgeon River, t he  Pigeon River and 
the  Black River. The t e r r a i n  c o n s i s t s  of s t eep  r o l l i n g  h i l l s .  Lakes and swamps 
are r e l a t i v e l y  common. A l a r g e  percentage of t h e  area i s  fo res t ed  including 
por t ions  of the  many wetlands found i n  the  area. Roughly 15 percent  of t h e  area 
is devoted t o  a g r i c u l t u r e ,  and less than 5 percent  is urbanized. The bedrock 
c o n s i s t s  of sha le  nea r  t h e  shore l ine  and sandstone throughout the  rest of the  area. 
The bedrock i s  covered by s i l t  and c lay  i n  the  shore zone and a combination of 
sand, grave l ,  and g l a c i a l  t i l l  throughout the  remaining area. Limestone, dolomite, 
s a l t ,  and petroleum formations e x i s t  i n  the region. A t  least one i n d u s t r i a l  and 
one municipal wastewater treatment p l a n t  uses  the  bas in  su r face  water f o r  waste 
a s s imi l a t ion .  The c i t i e s  of Cheboygan (Pop.: 5,553), and Gaylord (Pop.: 3,012) 
represent  the  l a r g e s t  urbanized s e c t i o n s  i n  t h i s  area. 

S ta t ion  Key 

S t a t i o n  
Location 

Cheboygan River 
a 
b 

d 
e 
f 
g 
h 
i 

C 

DAM River and 
S t a t i o n  Numbers 

31203 
3120301 
3120302 
3120303 
3120304 
3120305 
3120306 
312 0 30 7 
3120308 
3120309 
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Hydrologic Area 3.1.3 
Presque Isle Complex 
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Hydrologic Area 3.1.3 
Presque Isle Complex 

The Presque Isle complex encompasses an area of 145,000 hectares (358,000 
The most significant acres) in the northeast section of Michigan's Lower Peninsula. 

tributary in the area is the Ocqueoc River, which has a mean annual discharge of 
4.7 m3/s (166 cfs). The area is generally flat with many wetlands. 
70 to 80 percent of the area is forested (including portions of the Black Lake 
State Forest), 10 to 20 percent of the area devoted to agriculture, and 4 percent 
urbanized. The bedrock is composed mostly of shale and limestone. The bedrock 
is covered by silt and clay near the shore and glacial till over the rest of 
the region. Salt, oil, and limestone formations are present in the area. The 
largest urban center is Rogers City (Pop.: 4,275). It does not, however, 
contribute any untreated wastewater discharges. There are extensive limestone 
outcroppings along the Lake Huron shoreline. 
Calcite, Michigan, lead the Great Lakes Region in limestone export. 

Approximately 

Ports along the shore, such as 

Station Key 

Stat ion 
Location 

Greene Creek 
a 

Mulligan Creek 
b 

Schmidts Creek 

Carp Creek 
d 

Ocqueoc River 
e 

Trout River 
f 

C 

DAM River and 
Station Numbers 

31302 
3130201 
31303 
3130301 
31304 
3130401 
31305 
3130501 
31 306 
3130601 
31307 
3130701 
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Hydrologic Area 3.1.4 
Thunder Bay River 
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Hydrologic Area 3.1.4 
Thunder Bay River 

The Thunder Bay River d ra ins  an area of 327,000 hec tares  (808,000 ac res )  i n  
the  no r theas t  po r t ion  of Michigan's Lower Peninsula.  
Thunder Bay River, has a mean annual discharge of 13.2 m 3 / s  (466 c f s ) .  
topography is genera l ly  f l a t  i n  the  eastern por t ions  with some wetlands. 
h i l l s  dominate the  western region. 
fo re s t ed  inc luding  por t ions  of the  Alpena and Black Lake State Forests .  
20 percent  of t he  land is  used f o r  a g r i c u l t u r e  and another 4 percent urbanized. 
The bedrock is  composed of sha le  i n  the  northern por t ion  and sandstone i n  the  
south.  The overlying material c o n s i s t s  of s i l t  and c lay  along the  shore with 
g l a c i a l  t ill ,  sand, and grave l  s c a t t e r e d  throughout the  rest of the  area. Some 
e x t r a c t i o n  of materials such as sha le ,  sand, and grave l  occur i n  the  area. Lime- 
s tone ,  dolomite, and o i l  formations a l s o  e x i s t  i n  the  area. One municipal i ty  and 
two i n d u s t r i e s  use su r face  waters of the  Thunder Bay River bas in  f o r  waste 
ass imi la t ion .  The c i t y  of Alpena (Pop.: 13,805) represents  t h e  heaviest  zone of 
human pressure  upon t h e  area's su r face  waters. 

The major t r i b u t a r y ,  the  
The 

Approximatley 60 percent of t he  area is  
Steep  

Roughly 

S ta t ion  Key 

S t a t  i o n  
Location 

Thunder Bay River 
a 
b 

d 
e 
f 

C 

DAM River and 
S ta t ion  Numbers 

31401 
3140101 
3140102 
3140103 
3140104 
3140105 
3140106 
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Hydrologic Area 3.1.5 
Au Sable - Alcona Complex 

The Au Sable-Alcona Complex covers 576,000 hec ta re s  (1,422,000 ac res ) .  This 
area is loca ted  i n  the  nor theas t  s ec t ion  of Michigan's Lower Peninsula. 
t r i b u t a r y  i n  the area is t h e  Au Sable River, which has a mean annual discharge of 
27.8 m3/s (982 c f s ) .  The major t r i b u t a r y  t o  the  Au Sable is  the  Pine River which 
e n t e r s  only a few miles from the  mouth of the  Au Sable. 
from f l a t  near t h e  shore t o  s t eep  h i l l s  i n  the  western por t ions .  Approximately 
60 t o  70 percent  of the  area is fores ted  including por t ions  of t he  Au Sable and 
Pigeon River State  Fores t s  as w e l l  as sec t ions  of the  Huron National Forest .  
20 percent  of t h e  a rea  is devoted t o  a g r i c u l t u r e  and about 4 percent  i s  urbanized. 
The bedrock is composed p r i n c i p a l l y  of sandstone. Overlying material is  composed 
of s i l t  and c l ay  near  the  shore with s c a t t e r e d  areas of sand, gravel ,  and g l a c i a l  
t ill .  The headwaters of the  Au Sable d ra in  a number of marl swamps which cont r ibu te  t o  
the  f e r t i l i t y  of the  r ive r .  There are three  municipal wastewater discharges i n  
the  area a l l  of which have some form of treatment.  The c i t y  of Graling (Pop.: 
2,143) and t h e  unincorporated area of Au Sable-Oscoda (Pop.: 3,475) represent  t he  
most h ighly  developed regions in t h i s  area. 

The major 

The topography v a r i e s  

About 

S ta t ion  Key 

S ta t ion  
Location 

Au Sable River 
a 
b 

d 
e 
f 

C 

DAM River and 
S ta t ion  Numbers 

31504 
3150401 
3150402 
3150403 
3150404 
3150405 
3150406 
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Hydrologic Are2 3.1.6 
Rif le-Au Gres Complex 

Vicinity Map-RBG 3.1 

N 

I 
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Hydrologic Area 3.1.6 
Rifle-Au Gres Complex 

The Rifle-Au Gres Complex encompasses an area of 287,000 hec tares  (709,000 
a c r e s ) .  
Peninsula. The i o r t a n t  rivers i n  the  area and t h e i r  mean annual discharges are 

general ly  f l a t  and wetlands are r e l a t i v e l y  coannon. 
of t h e  area i s  fo res t ed  ( including por t ions  of t h e  Huron National F o r e s t ) ,  about 
15 percent devoted t o  a g r i c u l t u r e ,  and only a few percent is urbanized. 
rock is composed mostly of limestone. 
along t h e  lakeshore and g l a c i a l  t i l l  throughout the  rest of t h e  area. 
such as sand and grave l ,  o i l ,  gypsum, l imestone, and dolomite are ext rac ted  from 
t h e  area. The c i t i e s  of East Tawas (Pop.: 2,372) and Tawas (Pop.: 1,666) represent  
the  two l a r g e s t  urbanized areas i n  t h i s  complex. 

This complex is  loca ted  i n  the  nor theas te rn  por t ion  of Michigan's Lower 

t h e  Au Gres (2.8 m ?3 /s ,  99 c f s ) ,  and t h e  R i f l e  (8.7 m 3 / s ,  307 c f s ) .  The Complex is 
Approximately 70 t o  80 percent 

The bed- 
The bedrock is  covered by s i l t  and c lay  

Material 

S ta t ion  Key 

S ta t ion  DAM River and 
Location S ta t ion  Numbers 

Tawas River 
a 
b 
C 

Whitney Drain 

Au Gres River 
d 

e 
f 
g .  
h 
i 

R i f l e  River 
j 
k 
1 
m 

n 
Pine River 

0 

31601 
3160101 
3 1 6 0 1 0 2 
3160103 
31602 
3160201 
31603 
3160301 
3160302 
3160303 
3160304 
3160305 
31605 
3160501 
3160502 
3160503 
3160504 
31606 
3160601 
3160602 
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A STATION STATION 
NUMBER DESCRIPTION 

6) Y 

372 

TYPE OF DATA 

H 
A 
D 

S 
S ; D  

O D  
W I  E E R  T 

H A  E 
S A T  
T R E  
A O  

E 

R A 
D I 
I 

E N  

' HYDROLOGIC AREA 3.1.1 LES CHENEAUX COKPLEX 

I 

311C1 Unnamsd Tributarv south of Six Nile Point (No Data Found) 

I 1 

1 31102 Charlotte River (No Data Found) 

RIVER BASIN GROUP 3.1 

I I ! 

! 
j !  I 
I 31103 L i t t l e  Yunuscona River (No Data Found) 

1 1  

1 I 
I 

I 

I 

I 31104 !lunuscong a v e r  (No Data Found) 
' I  I 

! I 

! 1 I 
1 31105 Gogomain River (No Data Found) I 

I 
I 

I ! 

I 

I ! 

I 

I 
31105 hiamed Tribucarv from Carlton Lake ( N o  Data Found) 

1 

I 
1 

I 1 

I 

j 1 
I 
I 
I 
I 
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A $ STATION STATION 
R NUMBER DESCRIPTION 
6) Y 

374 

TYPE OF DATA I 
i A H O D  

W I  
D S  c C R  

S t t  E 
S T R  

A G  
E D E  S 

RIVER 

' 

I 

BASIN GROUP 3 , l  

31107 U n n a m d  T r i b u c a r y  ease of Albany P o i n t  (No Data Found) 

31108 L k K a y  C r o e k  (No D a t a  F o u n d )  

I 

31109 Unnamed T r i b u t a r y  i n t o  P o n c c h a r t r a l n  Shores (No D a t a  F o u n d )  

I - 
31110 P i n e  I C i v e r  

M a c k i n a w  T r a i l  2A 2A 
74 35 311100? 46-10-55 x 84-3s-00 SB-D 5B-D 

75 " 2c 2 c  

68 06 ' 3111002 N e a r  the m o u t h  5c 5C 

I 5B-D 2 B  5 
2A 5ACD I 

69 I 'I 

70 I' 5 1 5  5 

ZA ?A 2A 
5B-D 5B-D 5B-D 
2ABD ZABD 2ABD 
5c 5c 5c 

2A-C 2AC 2AC 

' *1 71 I' 

I 73 I' ZD 5CD 5B-D 58-D 

5ACD 5ACD 5ACD 
8B 88 8 B  8 B  
SA 5AB SAB SA-C 

74 (' 

7 5  j 2BC 2C 2 c  
' 

i 

2 
, 

I 
i -  

i 
5c 5c 5c 5c 5c 5c 

2A 
S 5 5 5 5 5B-D 1 
5 S 5 5 5 

2A 2A ?A ?A 1 
5B-D 5B-D 6 6 5B-D 5B-D I 

ZABD ZABD ?ABD ZABD ?ABD ZABD 
sc 5c 5c SC 5c 5c 
2AC 2AC 2AC 2AC 2AC ?AC 

5B-D SB-D 5B-D 1 5B-D SB-D 5 
SACD 5ACD 5ACD SACD 

8 B  8 B  8 B  2 8  

5AB 5AB SA-C 5AB SA-C 5AB I 
2 c  2 c  2 c  2 c  

1 
I 
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‘ER 

A 
0 

Y 

- 

35 

06 

- 

- 

- 

- 
- 
- 

- 

376 

TYPE OF DATA 
BASIN GROUP 3 , l  

A D  
A K i0 
R A S X  0 

L 
E 
S 

H L O D  
W I  

STATWN STATION 
NUMBER DESCRIPTION 

T R  
E A G  S 

31111 Carp River 

A t  Campgrouad 5 mila8 

A t  Hackfnac T r a i l  Bridge 
3111101 n o r t h m a t  O E  Moran 2B-D 2B-D 2B-D 

3111102 TUN, R 3 W .  Sect ion 19 2D 2D 2D 2D 2D 2D 2D ZD 

2D 2D 2D 2D ZD 2D 20 2D 

31112 Martineau Creek (No Data Pound) 

I 

31113 Unnamed Tr ibu ta ry  Draining Hay Lake (No Data Found) 

- 
31114 Moban Creek (No D a t A  Found) 

I 

HYDROLOGIC AXEA 3.1.2 CHEYBOYGAN RIVER 

31201 11111 Creek (No Data Found) 

31202 L i t t l e  Black River (No Data Found) 
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c 
A STATION STATION 
R NUMBER DESCRIPTION 
W Y  

* 8AB 
65 5 5 5 ZCD 

T W E  OF DATA 

t y  K 
S O  

O D  
W I  
D S  

I 
C R  ; 

S ! !  p" T R  
A O  

E S 

%iscontinued in 1974 

62- 
74 21 

71 " 

378 

11203 Cheboygan River Row: 22.9 m'/s (899 cfa)  

Black R. m a r  C h e b o y & ~  
3120301 67-29-59 x 64-19-36 * la 

1 5D 



3 1 2 0 3 0 3  

04 

3 1 2 0 3 0 5  

3120306 

379 

. 6 6 6 6 6 6 6 
2B 
SCD 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 

5 

5 i:D 
2D 2D 2D 2D 2D 2D 2D 2D 2D 

5ACD 5ACD 5ACD 5ACD 5ACD 5ACD SACD 5ACD 5- SACD 

SA 2C SA 2C SA 2C SA 2C SA 2C 5A 2C 5ACD 5A 2 c  5A 2C 5A 2C 
08 80 8B 8B 8B 81) 88 88 a0 88 

8B 08 8B 80 8B 88 0B 88 88 8B 6 6 2c 

2M 2AB 



RIVER BASIN GROUP 3.1 

A 

STATION 
DESCRIPTION S 

STATION 
NUMBER 

R T 6) Y 

69 06 3120307 (cant.) " 

70 " 

71 " 

72 

73 I' 

74 ,' 

74 21 3120308 15-38-44 x 84-28-21 

63- 

I 

Lincoln Street  Bridge 

68 18 I 3120309a~45-39-15 x 84-28-05 * 

~~~~ - 

aData taken from OWDC Catalog o f  information on water data, 1974 
b 

Sampling program to  concinue through July, 1976 

TYPE OF DATA 
A D  T S P  n L O D  T 

W I  

D L 
E N 

g R  T 
H A  5 
A T  p 

A G  
E 

I 
D 

Y 

2c 

S 
S T D  

R E  I 

* 5  5 5AD 5B-D 5 5 5 5 5 5 

* 5  5 5 5 5 5 5 5 5 5 

* 5  5 5 5 5 5 6 6 5 5 
5A-C 5A-C SA-C 5A-C 5A-C 5A-C 5A-C 5 A - C  

2D 2 D  2D 2D 2D 2D m 2D 

2CD ZD 
5 B  5AB 5AB 5AB 5AB 5AB 5AB 5AB 
2CD 2CD 2CD Z C D  ZCD 2CD 2CD 

2D 2D 2D 2D 

9 9 9 9 9 9 

380 

WDROLOGIC AREA 3.1.3 PRESQUE ISLE COKPLEX 

31331 E l l i o t s  Creek (Ro Data Found) 

--- 
L 

I 
31392 Creene Creek 

t I t 

75 20 3130201 A t  M-23 Bridge near mouth 4 C D  4 CD 4CD 411D 

76t ,, & A  4A 4A 4A 

I I 
31303 'lulligan Creek I 

I 
I 

75 ' 10 3130301 AC M-23 Bridge near mouth X D  4CD 4CD 4CD 

76 ' 4 A  4.4 4 A  4A 

4 

I 

! 

I 
I 

1 

I 
I 

I c n  

4A 

I 

I i 
, 
I 
i 

4CD 

4.4 

1 
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A STATION STATION 

6) Y 
R NUMBER DESCRIPTION 

TYPE OF OATA 

A : y  K B 
H 

R A 0 

O D  T 
W I  

H A  E L O Y  D 
Z R  f 

1 L G  & I 
D 

E Y 
N V E  
I E N  
T D  

S A T  
T R E  
A G  S 

Y 

382 

A 

75 LO 

76' 'I 

31304 Schmidt's Crmmk 

A t  M-23 Bridge 
3130401 near  much  4cD 4 0  4CD 4CD m 

4 A  &A 4 A  4A 4A 

I 

I 

31305 Carp Creek (Black *YaLlard River) 1 

At M-23 Bridge 
75 I 20 1 3130501 near  m u t h  4CD 4cD 4CD $ CD I 

I 
LCD ! 

I 
16a! " I " I 

I 
4 A  4A &A &A L A  

i 
I 

1- 
I 

31306 Ocqueoc Pdver 

A t  X-23 Bridge 
73 06 I 3130601 near  mouth * 5D S(TD 

SAC 2ACD 
74 ' I 'I * 88 2D 8B 

5A 2 C  
7 j  I ( 1  j * ?A-C 8B 

* 4cD 4CD 75 20 1 ' 
I 

I 
76'1 " I ' * 4A 4 A  

I 1 1  I 

I I I , 

I 
I 
I 

- 1 

SCD 5cD 5CD 5CD 5 0  SCD 5 C 3  5CD I 

8B 8B 8B 8B 88 8B 88 8B 

8B 
5A 2C SA 2C 5 b 2 C  SA zc 

8B 8B 8B 

4CD 4CD 4cD 

S A 0  SACD 5ACD 5ACD 5ACD SACD 5ACD 5ACD 

5QB2C S i g 2 C  5iB2C SA 2C 
, 
I 
1 

i 

4A 4A 4A I 

1 
I 

-- 31307 Unnamed Tr ibu ta ry  a t  Forty Nile Point (No Data Found) i 
I ! 
I 

'Sampling program to  coa t inue  through J u l y ,  1976 

I 

1 
I 

I 
1 
I 

1 



STATION 
N W O R  

3133401 

313oso1 
~ 

383 

TYPE OF DATA 
P a  

HEAVY METALS E E 0 M 
S C R  A 

I 7 R G  N 
R T I A A  G 
0 0 DIS C C N A 

N N T SOLVED A t I 
A o c  E 
L E R S  S 

C 
L 

A tCTp T U P  R 
I 
D 

E E 

A T i t  S H 
M : L R  T S A  O L  0 

K N  
M 

PH 0 
I 

A 

S N  

D O  
A N t A O  I A B  

E S Y  D 

4CD 4 C D  4 C D  4CD 4cD 4 C D  4cD 

&A 4A 4 A  &A 4 A  4A 4A 

4CD 4cD 4CD 4CD 4CD 4cD 4cD 

4A 4A 1A 4A 4A 4A 4A 

I 
I 

1 I I I I I I I I I I I I I 



y ;  
STATION 

R NUMBER 
BJ Y 

384 

TYPE OF DATA 
1 

n 
A 

B 'x k S  R 
I 

E 
S 
8 

= P  

STATION 
DESCRIPTION 

A O  
E 

Rim E!ASIN CAOUP 5.1 

31308 Trout U v e r  

A t  t4-23 Bridge 
75 20 3130801 mar nmuth 4CD 4CD 4CD 4CD &cD 

76' I' &A 4A 4A &A 4A 

' 31339 Suer. River (No Data Found) 
I 

j 
I , 

I 

I I 

31310 L i t t l e  Trour U v e r  (No b r a  Found) 

!- 

I 

I 
l -  
I 31311 ilnnamed Tr ibu ta ry  from Grand Lake (No Dara Found) 

I 
I 
I 

31312 Long Lake Creek (No Data Found) L 

I I 

I ! I 

b 

I 

I 
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RIVER &IN Grwlp 3,1 

J 

* 

Y 

2 NUMBER 
STATION 

DESCRIPTION 
STATION I 

E' Y 

50 SO SD 5 D  50  50 50 5D 50 50 

5ACD 5ACD SACD 5ACD SACD 5ACD 5ACD SAC0 5ACD SAC0 
88 8B 88 81) 8B BB 8B 88 88 8 B  

SA 2C SA 2C 5 A  2C SA 2C SA 2C SA ZC 5A 2C 5A ZC 5A 2C 5A 2C 
8 B  an  8B 8 B  88 81 BB 8 B  8B 8B 

9 9 9 9 9 9 

~~ 

Dam above 9th Street  
73 1 06 I 3140104 I T31N. ME. Soc. 22 

t 

74 I 'I I " I 

5 

I 

Near b u t h  
6';[ 68 l B a /  3140105 I 45-93-34 x 83-25-39 

2BD 28-0 2BD 2BD 2BD 2B-D 2CD 1 
I 

~~~ 18 1 3140106 1 A t  &uth 

, 

- 

SB-D 5B-D 5B-D 58-0 5B-D 5B-D SB-D 5B-D 5B-D SB-D 

88 8B 8B 8B 8 B  8 B  8B BB 8B 
5ACD 5ACD 5ACD SACD 5ACD 5ACD SACD SACD SACD 5ACD 

* SA SA SA 5A SA S A  5A 5A 5 8  5A 

HYDROLOGIC AREA 3.1.5 Au Sabla - Alcona Complex- , 

3 1 5 0 1  Unnamed Tributary from k v f l ' 3  Lake (No Data Pound) 

I 

I 
I 3 1 5 0 2  Devi l 's  River (No Data Found) 

I 

* 1  

31503 Black River (No Data Found) +i I 

1 

1 

I I I 1 I I I I I 1 !- 

386 



TYPE OF DATA 
P R  

H E A W  METALS E E 0 M 
s F R  A 

I T R G  N 
0 T I A A  
A R  0 DIS C C N 
N o  N T SOLVED I T 1 
E A D O C  

L E R S  S 

C 
H 

I 
D 
E 

STATION PH 
N W E R  A 

E S Y  
A L N  

3140101 

3140102 SB-D 5B-D SB-D SB-D 5B-D SB-D SB-D SB-D 2C zc 2c 

2c 2c 2 B  811 8B 81) 8B am 8B 8 B  88 
5ACD 5ACD SACD SACD SACD SACD SACD SACD 2c 

SA 5A SA 5A SA SA SA SA 

3U0103 

3140104 SO 5 D  SD SD SD SD 5D 5D SD SD 5c SD SD 

6 6 2A SACD SACD SACD SACD 5ACD SACD SACD SACD SACD 5ACD 
8B am am 8 B  88 88 an 8 B  88 08 

88 am 8B 8B 8 B  88 8B 88 8B 8B SA 2C SA 2C SA 2C SA 2C SA 2C SA ZC SA 2C SA 2C SA 2C 5 A  2C 2AB 2AB 

3 1hO 10s 9 9 9 9 9 9 

3140106 2BD ZD ZB-D 2BD 2BD 2BD 2BD 2BD 2 BD 
I 

387 

I 

I 
I 

I 

i 

1 

1 

i 



y 8  
E 

R 2 (SI y 

' 

73 06 

74 'I 

7s  .' 

73 06 

73 06 

388 

TYPE OF DATA 
4 

A D  H L A 
O D  

STATION 
DESCRIPTION 

STATION 
NUMBER 

S 
S E 

31504 Au S a b l e  River 

A t  h a  b e d  B r i d g e  
31SM01a T24N. ME Sac 35 ZD 

SACD 5ACD 5ACD 5ACD SAC 2D SACD 5ACD 5ACD 5ACD 5ACD 
8 B  8 B  8 B  8 B  8 B  88 8 B  8 B  88. 88 

2A-C 8 B  8B 2C 88 2 c  2 c  2 c  2 c  2 c  2 c  

I Kill Street B r i d g e  
3 1 5 0 4 0 2  T 2 3 N , R 9 E , E c  3 2D 2D ' 2D 2D 2 0  2D 2D ZD 2D 

3150403' 44-26-26  X 83-20-30 2D 1 ' Y-171 S r .  V a n  Etcea C r .  

SAC 2D 5ACD. 5ACD 5ACD SACD SACD 5ACD 
8 B  

5A 2C 

88 BB 8 B  8 B  8 B  8 B  
I 

5A 2 C  5 A  2C 5A 2C SA ?C 5A 2C SA 2C 
75 88 8 B  88 8 B  8 B  8 B  88 

6 3  18 3150404 41-24-27  x 83-20-30 5 2BD 2BD 2BD 2BD 

'I 

Nenr O s c o d a  

2c 

* 2 D  

58 06 3 1 5 0 4 0 5  U . S .  23 B r i d g e  5D 
I I 5A-C I 

SACD 
28 

1 60 " I " 

I * 
5A-C 

* 5AB I I 62 j 'I I 
I 

1 

I 
SA 1 88-D 8B-D 8B-D 9B-D 2BC 6 3  " 1 " 

5 A  5A 8 
6 4 '  1 88-D 8B-D 8 8B-D 2D $ 0  I I ,  

SABD 
* 5  5 1 5  5 

' i ,, 65 I " 1 

66 1 " 1 " 5CD 5CD , 5 CD 2D 
5A-C 8AB 8AB 1 8AB I 

* 
t i  8 8 8 38-D MB-D 

I 
68  j 'I 1 

a a  a.u 8AB 8AB SAB 
ZCD ?CD 2CD 2CD 2CD 6 

i t1 

5AB 
5 5 ZBD SB D 5 5 5 

5 5 5 5 5 5 5 

5 5 5 5 6 

I 
I 

70 I " ! " 

* I I 
r I 72 ' 'I 

I 

SA-C 1 SA-C 
5 ! ?D ZD 

'D 5 2D 2 0  
SA-C 5A-C * 5A-c 

2 A 

a 
sac L o a d i n g  c a l c d a t i o n s  t o  be b a s e d  on t h e s e  ~0 stations. 

5ACD 5ACD 5ACD 1 
8 B  BB. SB 

SA 2C SA ?C 5A ?C 
8 B  YB 8 B  , 

2BD 9 2 B  5C 1 
I 

1 
I 

I 

i 

I 
I I 

~ 8B-D 1 8B-D i 
I 

- 

I 
8 9 M B - D  ' 
2 c  ?C ! 

8AE I 
5CB BAB3CD j 

3 8 i 

SABD SABD ' 

a a  
6 ZCD 5 

5 5 5 1  

5 5 5 1  

6 5 5 
5A-C SA-C 
2D ?D 

5A-C SA-C 5A-C 
2D 2D ? D  

I 



STATION 
NUMBER 

3150401 

3 1 5 0 4 0 2  

3150403 

3150h04 

3150405 

" 

389 

TYPE OF QATA 
P R  m HEAVY METALS E E 0 
S F R  A 

N I T R G  
0 R T I A A  
A 0 DlS- C C N 

0 T D O  t f p p  i : P  R N o  N T SOLVED I T 1 
A D O C  E I 

S L E R S  
D 

N t A G  
i 
A 

C 
K N  T 9: S H 

L N  i z  E E 

f i  T J 1  0 L M 0 : ;  T S A  T o  O L  0 
PH 

H E  L L  
E S Y  

C A  

2D 2D 
5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 

SA 81) 5A 88 5 A  88 5 A  8B 5 A  8 B  5A 8B 5 A  8B 5 A  8B 5 A  88 SA 8 B  
LIB 88 &B 88 8B 8 B  8 B  8 B  8 B  8 B  6 6 ZAC 

zc 2 c  2 c  2 c  2 c  2 c  2 c  2 c  2 c  2 c  Z A B  2AB 

2 D  2 D  2D 2D 2D 2D 2 D  2D 2D 2D 

2D 2 D  2D 
2A 5CD 5ACD 5ACD SACD 5ACD 5ACD 5ACD 5ACD SACD 

8 B  8 B  8B 8 B  88 88 8B 88 88 2A-C 2A-C 2A-C 

5 A z c  5A2c 51uc 5A2c 5A2c 5A2c 5A2C 5A2C 5A2C 
8B 8 B  88 , 88 8B 88 88 8 B  8B 2B 2 B  

?BD ZD 2BD 2BD ZBD ZBD 2BD 2 BD 2BD 

I 
I 

I 
I 

811-D 8 b D  8B-D 8B-D 8B-D 2BC i 'i 
5 A  SA 5 A  5A 5 A  I 8B-D 8B-D 8B-D 8B-D 8B-D 2 D  

SABD 5ABD 5ABD 
5 2 c  2 c  5 2 c  2 B  
8AB 8AB 8AB 8AB 8AB 
5CD 5CD 5CD 5CD 5 CD 

8 ?C 2 c  8AB 8 2CD 
8AB 8AB 1 I, 

I *' sc3 5CD 5CD 6 5CD 5CD 5cD 6 8 A 9  8AB 8AB 8 B  8 B  8AB 

2D 
t 

5 5 5 SABD 5 5 

5 
5 

5 B  5 2 B C  
5D 5 5 2M 

5 5 6 5 5 5 2c 2 c  2 c  

2 c  2D 2 D  2 D  ?D 2 D  2 c  
SA-C 5A-C 5A-C 5A-C 5A-C 

5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 5 C  5c 
2D 2D 2D 2D 2D 2D 2D 2D 2 c  

I 

I I 

I 
I 

2 B  ZB 



RIVER PASIN GRou> 3.1 

A 
R 
6) Y 

6 3- 
68 1 8  

TYPE OF DATA 

H 
A 

N 
E 
S 

T O D  T 
W I  

D 
I 

STATION STATION 
NUMBER DESCR IPTlON S A  

T R E  

E A G  D E  S 

* 9 9 9 9 9 
AC muth 

3150606 46-24-25 X 83-19-30 

390 

72 
I 5A-C 5A-C 5A-C SA-C 5A-C SA-C 5A-C SA-C 5A-C 

8 '  ~ 1 3  

I 1  
* ?AB 2D 2D 2D 2 D  7D 2D 20 2D 20 

71 

I, I 7 3  I 
I 

I 

I I 
I 

63-1  1 In Tawas 
68 l a a !  31oJ103 41-15-35 x 83-31-37 

I 

, 
1 

5 5 5 5 5 5 6 6 5 5 

5A-C 5A-C SA-C I 5A-C 5A-C 5A-C SA-C 5A-C 5A-C 
* 2 D  2D 20 ?D 2D 20 20 2D ?D ZD 

I 

* 9 9 ' 9  9 9 



STATION 
NUMBER 

3150406 

3160101 

I 

39 1 

- 
TYPE OF DA TA 

P R  
H E A W  METALS E E 0 M 

' S F R  A C 
i T R G  N 
R T I A A  G M 0 : ;  T S A  T o  0 

A 0 DIS C C N  
0 l D 0  : F p  T U P  R N o  N T SOLVED I T I 

1 E R S  5 A L N  E E 

K N  
T p: S H 6 T J '  0 1 

N e A G  I A B  i 
I H E  z :  L L  0 

O L  

E A D o c  
E S Y  

PH 
C A  
A T  E D 

9 9 1  9 9 9 9 

~ 

5D 50 50  SD 50 5D 5D 50 50 50 
SAC0 SAC0 5ACD 5ACD SAC0 5ACD SACD 5ACD SAC0 SAC0 

8 B  8 B  8 B  88 8 B  8 B  8 B  8 B  8 B  8 B  6 6 

5A2C 5A2C 5A2C 5A2C 5A2C 5AzC 5A2C 5 A 2 c  5A2c 5A2c 
88 8 B  8 B  8 B  8 B  8 B  8 B  8 B  8 B  88 2AB 2AB 

I 
I 

1 8B-D 6 3160102 8B-D 88-0 8 

5AB 5AB 5AB 
5 8 C 3  8CD 5 8cD 

SBD 5BD 
5 2AC 2AC 5 5 

8AB 8AB 8AB 8AB 8AB 
5 CD 5CD 5CD 5CD 5cD 

8AB 8AB 8AB 
8 2 c  2c 2 c  8 2 BC 

5 5 5 6 SB-D 5B-D 5 6 

5 5 5ABD 5 5 5 2D 

5B 
5 5CB 5 5 2A 5 5 5 

5 5 5 5 6 5 5 5 2 c  2 c  2CD 

1 11 

5A-C SA-C 5A-C 5A-C SA-C 5A-C 5A-C 5A-C 
I 1' ?D 20 20  20 2D 20 2 0  20 2 c  2 c  

I " 

5A-C 5A-C SA-C SA-C SA-C SA-C 5A-C 5A-C 
ZD 20 20 20 20 20 20 20 2CD 2CD 2c 

I I 
3160103 9 9 9 ! 9  9 9 

I 1 

! 
1 

20 

' -  



RIMR &IN Graxlp 3.1 

I J  

fi5 

72 

73 

73 

76 

I A t  Au Gres ?B 
i a  316n3r-13 42-02-53 x 83-41-13 5 ?B 2 B  28 2 B  2 B  5 BC 5C 

:6 3160304 4t k u t h  2 D  2 D  2 D  2 D  2D 2 D  2 D  2D 2D 
End of Main Street  5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 

-I - 
" 1 " 5B-D 5 5 5 5 5 5 5 5 5 

03 3160305" A t  Mouth 8 8 8 

8 8 8 I ,, a 03 

1 
I , 
I 

31604 Big Creek (No Data Found) 

11605 P i f l e  River flow 8 . 7  m3/s (337 cfs) 

I I1 

39 2 



STATION 
N M E R  

8 

8 

I 

I 
1 

I 

3160201 

I 
I 
1 

8 8 8 8 8 

8 8 8 8 8 
1 

- 
I 
1 
1 

3160301 

3160302 

3160303 

3160306 

I 3160305 
I " 

E 
39 3 



HIMR BASIN GROU, 3 J  

E E 

is) y 

y c "  
STAT ION STATION 

NUMBER DESCRIPTION 

36- Old '4=7D_Brid~e near Scer'. 
74 2 1  3160501 4 4 - 0 4 - 2 1 ~ 8 4 - 0 1 - L 2 .  

6 7  " 

6 3- 
b8 18 316O50Za (14-02-05 x 83-50-45 

63 06 3160503 Naar Youth 

64 '' 

6 5  

66 'I 

67 I 
68 ' 

I' 

I 

1 

-de,. 

70 

I 

71 , I  I 11 

7 2  ' , " 

I 

14 ' 

i s  

73 03 3160504 At the Much 

i6  'I 

e 

I 
I I L 

TYPE OF DATA , 
O D  f T  S P  H 

A 

D 
C 

N S 

W I  ' Q T S  :S A 
R S  I R S  R A 

L p E I :? T I  
Q 
I T R  

A G  E ' D  Y Q E  S 

1 

1 2 c  2 c  2 c  

* 9 9 9 9 9 

8BD 8BD 8BD 8 BD 8BD 8BD 
5c 5c 5c 5c 2BD 5c 5c 

SA 5AB SAD SA SAB 
88-D 8B-D 8CD 8BC 2AD 8B-D 8BC 

* 5* 

* SA-C 5A-C 5AB 2AD SA-C 5A-C 
7n ?n 7 cn 5 RC 5c 'D ?D 

8AB 8AB 5 AC 8AB 8A 
5 CD 5CD 5CD 88 2D 5CD 5C-D 

* (  8B-D 8B-D 8D 2CD 8 - 8B-D 

8A 

8- 

' SA 5A 2A-C 5.4 

5ACD SACD SACD 
55-D 5 811 81  88 2B-D 2B-D &D 5 

* SAD 5ABD 5ABD 

* 5  5 5 5 5 5 5 5 5 5 

5 5 7 BC 2 c  2 c  5 5 5 5 5 1  

2A 2A 2A ?A 2A 2A ZA 2A 
* 5B-D 5B-D 5B-D 5B-D 5B-D 5B-D 6 6 5B-D I 5B-D 

* ?D 2D 2D 2D 2D 2D ?D 2D 2D I 2D ~ 

5A-C 5A-C 5 A - C  5A-C 5A-C 5A-c 5A-C 5A-C 5A-C I =[ 
4 

* 5B-D 5 5 5 5 5 5 5 5 5 ,  i 
5AD SACD 5ACD 5ACD 5ACD SACD 5AcD 5ACD 5ACD 5ACD 

* 8 B  8 B  8 B  8B 8 B  8 B  8 B  8B 88 8 B  I - 
5 A 2 c  5 A 2 c  5 A 2 c  5 A 2 c  5A2c 5A2c 5A2c 5A2c 5 A 2 c  1 

:A 8 B  8 B  88 8 B  8B 8 B  8 B  a0 8 B  

8 8 8 I 
8 8 8 '  

t 

y a k e n  drrect! .y  f rom OWDC Catalog o €  Lnformaclon on Wacer D a t a .  1914. 

t 31606 Pine River 1. 

i 4 t  Standish (near mouth) 8BD 8BD I 
6 3  06 3160601 153-59-01 x 83-53-16 5c 5c 

SA 5AB 
b(1 'I * 8B-D 8CD 

b j  " j 1 ,  * 2D 2 CD 

39 4 

I 
I 

8 BD 83D 8BD 
sc 2 BD 5c sc 
5AD SA 
8Bc 2AD 8B-D SACD8B 

5BD 5c ?D 2D 



STATION 
NUMBER 

PH 
C A  A X  

3160501 

P R  
M HEAVY METALS E E 0 . S F R  A C 

I T R G  N S H T ! g  
R T I A A  G 

A 0 D S  C C N  f N o  N T SOLVED I T I 
0 T U P  R 

A 0 O C  E A B  1 

L E R S  8 D 
N 
I L H E  L L  
A L N  E E 

r 
K N  fi T J I  0 L M T S A  O L  0 

E S Y  D 

3160502 

3160503 

9 
8BD 
5c 

5AB 
ZCD 

5A-C 
2D 
5AB 
5CD 
SA 

8B-D 

5 '  

3160504 

9 9 9 9 9 
8BD 8BD 8 BD 
sc 5c 5c 2BD 

SAB 5 0  5AB 5AB 
8CD 8CD 2cD 8CD 2A 

5A-C 5A-C 5A-C 5A-C 
2D 2D 2D 2D 
8AB 8AB 8AB 5 A  
SCD 5CD 5CD 8B-D 
5wc 5A2c 5A8B 
88 8 B  2 c  5 
2A 

2B-D 1 5 2B-D 5 5 5 2B-D 

L 

5 

5 5CD 
2A 2A 

5B-D 5B-D 

8A-C 8A-C 
2D 2D 

5 5 
5ACD SACD 

8 B  3 B  

I 

5 5 SABD 5 5 5 2A 2D 

5 5 58 5 5 5 
2A 2A 2A ZA ZA 

2A 

5B-D 5B-D 6 5B-D 5B-D 5B-D 2C 2 c  2CD 

SA-C 5A-C 5A-C 8A-C 8A-C 5A-C 
2D 2D 2D 2D 2D 2D 2 c  2 c  

5 5 5 5 5 5 2D 5 c D  2c 2c 2 c  

88 8 B  S B  8B 88 8 B  8B 8 B  6 6 1 2 C  

5c 

5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD 5ACD I 

3160601 I= 8BD 
2 c  

5 U r l  
8 C  

5A-C 
2D 

I 1 
I 

i 

8BD 8BD 8BD 8 BD 

5AB 5AB 5AB 5AB 
8CD 8cD 8CD 8cD 2A 

5A-C 5A-C 5AB 
?D 2A 2D 2CD 

5c 5c 5c 5c 2 BD 

39 5 



RIVER @IN r k a ~ ~  3.1 

y 6  
E STATION STATION 

R NUMBER DESCRIPTION 
6) Y 

A t  Standtsh (near muth) 
66 06 3160601 43-59-07x83-53-15 

67 '* 

68 " 

69 'I 

70 " 

71 I' 

7 2  I* 

7 3  I' 

74 

7s I' 

63- 
6 8  1R 116116a2 

I t  

_ _ ~  ~ 

a AI--? - -  51 I5 

39 6 

N P E  OF DATA 1 
I 

A D  L 
A 

O D  T 

B 
I D 

N 
s 
S 
E N 

T D  
A G  

E 

8AB 8NJ 8AB 8AB 
5CD SCD SCZD 5CD S U B - D  

* 8B-D 8B-D SBCD 8CD 8CD 8 D  

2 A  2A 2A * 5 5B-D SB-D SB-D 2B-D 2B-D S 5 

5 2BC 2c 2 c  S 5 5 5 S 

S 5 S 5 5 5 5 5 S 

5 5 5 S 5 6 6 5 5 
SA-C SA-C SA-C 5A-C 5A-C SA-C SA-C SA-C 

2D 2 D  2 D  2D 2 D  2D 2D 2 D  

5 A  SAB 2A-C SA 5 A  

SAD 5ABD SABD 

* 

* SD S 5 S 5 S 5 S 5 

SCD 88 8 B  OB 8 B  8 B  8B 8B 8 B  5B-D 
SAZC s A 2 c  5A2c SAZC 5 A 2 c  SAZC SAZC 5A2c 5Azc 5A2c 

* 8 B  88 8 B  88 8 B  8B 8 B  88 8B 8 B  

ZA8B 5ACD SACD SACD SACD SACD SACD 5ACD 5ACD 8 A  

4 

1 * 9 9 ! 9  9 9 
I 
I I- 

I I 
I I 6 



STATION 
NUMBER 

(cone.) 
3160601 

3160602 

I 
I 

39 7 

TYPE OF DATA 
P R  H E A W  METALS E E 0 
s F R  

I T R G  
R T I A A  

0 DIS C C N  
T SOLVED 1 T I 
A o c  
L E R S  

M 
A 
N 
0 
A 
N o  N 
E 
S 
E 

K N  Y R  C 
T J  I L 

S H 
M O L  0 

D 
E 

A 0  
E 

pH 

S Y  

C A  

D A ;  A L N  

8AB BAB 8AB 8AB 
5CD 5CD 5CD 5CD 5cD 

5A 54180 5A8B 54188 5A 
8B-D zc zc 2c 8B-D 2C-D 

?A 
5 5BD 5B-D 2B-D 5B-D S B - D  5 ZB-D 

5 5 5 5ABD 5 5 5 2A 2D ' 

Z B C  
5 5 D  5 5 5 B  5 5 5 ZCD 

5 5 5 5 6 5 5 5 2 C  2 c  2c 
5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 

2 D  2 D  2D 2D 2D 2D 2D ZD 

5 5 5 5 5 5 5 5 5CD 5CD 2 c  5c 2c i 

88 8B 88 a B  8B 8B 8 B  8B 2AB 2AB I 
9 9 9 9 9 9 I 

SACD SACD 5ACD 5ACD 5ACD SACD 5ACD SACD 5ACD 5ACD 

5 A z c  5 A z c  5 A 2 c  5A2c 5 A z c  5 A z c  5 A z c  sA2c 
38 88 8 B  8B 88 88 8 B  8B 8 B  8B 6 6 2 c  

I 

I 

I 
i 
I 

I 

L I 

I 

i 

I 

b 
I 



Evaluation and Sumnary of Data f o r  River Basin Group 3.1 

This  r i v e r  bas in  group inc ludes  s i x  hydrologic areas comprising 
21,156 km2 (8,137 mi2) i n  Michigan. Of t h e  4 1  t r i b u t a r i e s  included on t h e  
DAM f o r  t h i s  river bas in  group, 15 were judged t o  have s u f f i c i e n t  water q u a l i t y  
da t a  t o  consider  annual  loading ca l cu la t ions .  
(as  l i s t e d  i n  t a b l e  4 )  i n  t h i s  r i v e r  bas in  group have been monitored, and 
seven of t hese  have adequate da t a  f o r  loading estimates. 
major streams are gauged, and none of t h e  minor t r i b u t a r i e s  are gauged. 
t he re  are genera l ly  monthly d a t a  a v a i l a b l e  f o r  those t r i b u t a r i e s  with long-term 
records,  a number of r ecen t  spec ia l i zed  s t u d i e s  have co l l ec t ed  da ta  from several 
t r i b u t a r i e s  i n  t h i s  r iver bas in  group on a weekly t o  biweekly bas i s .  Some 
heavy metal, p e s t i c i d e  and r e f r a c t o r y  organics  d a t a  were found, but t h e  d a t a  
are inadequate f o r  loading ca l cu la t ion  purposes. The Au Sable River ,  one,of 
t h e  l a r g e s t  t r i b u t a r i e s  i n  t h i s  r iver bas in  group, lacks  a gauging s t a t i o n  
near  t h e  r i v e r  mouth. Seven of t he  t r i b u t a r i e s  were a l s o  monitored, but 
as p a r t  of t he  ULRG s tudy.  
o r  unmonitored, all are loca ted  i n  t h e  nor thern  p a r t  of Lake Huron and d r a i n  
r e l a t i v e l y  remote fo re s t ed  areas. 

Eight of t h e  n ine  major t r i b u t a r i e s  

Only four  of t h e  
While 

Of those  major t r i b u t a r i e s  t h a t  are e i t h e r  ungauged 

Hydrologic Area 3 . 1 . 1  - L e s  Cheneaux Complex. Of t h e  1 4  t r i b u t a r i e s  i n  
t h i s  complex, s i g n i f i c a n t  loading da ta  were found only f o r  t h e  Pine River. 
Unfortunately,  t he  Pine River i s  not gauged. Since 1968, considerable  
monthly monitoring has  been conducted near  t h e  mouth f o r  n u t r i e n t s  and suspended 
s o l i d s .  The most recent  and d e t a i l e d  da t a  were obtained as p a r t  of t h e  ULRG 
s tudy,  which d id  inc lude  some instantaneous flow measurements. Data on heavy 
metals, pes t i c ides ,  and r e f r a c t o r y  organics  are a v a i l a b l e  only on a qua r t e r ly  
b a s i s  during 1974. The l ack  of continuous flow da ta  on t h e  Pine River is  a 
major f a c t o r  r e s t r i c t i n g  i n t e r p r e t a t i o n  of t he  loading from t h i s  t r i b u t a r y .  

Other than t h e  Carp River,  f o r  which t h e r e  are some n u t r i e n t  da t a ,  none 
of t he  t r i b u t a r i e s  i n  t h i s  hydrologic area have been monitored. Even though 
a very l a r g e  percentage of t h i s  bas in  i s  cu r ren t ly  ungauged and unmonitored, 
t h e  water q u a l i t y  of t h i s  area would be expected t o  be very good due t o  t h e  
lack of substantial development. 

Hydrologic Area 3.1.2 - Cheyboygan River. The Cheyboygan River d ra ins  a 
r e l a t i v e l y  large area of River Basin Group 3 . 1 .  The hydrology of t h i s  area is  - 
complicated by t h e  f a c t  t h a t  t h e  major t r i h u t a r i e s  j o i n  the  main s t e m  through a 
number of l a r g e  inland lakes .  Three of t hese  lakes ,  Mullet Lake, Burt Lake, 
and Black Lake, are among t h e  l a r g e s t  in land  l akes  i n  Michigan. The Black River 
j o i n s  t h e  Cheyboygan River approximately midway between Mullet Lake and Lake 
Huron. Since t h i s  j unc t ion  occurs  so  c l o s e  t o  t h e  mouth, a sampling s t a t i o n  
(3120201) a t  t h e  o u t l e t  of Black Lake has  been included on t h e  DAM. 
flow d a t a  are a v a i l a b l e  a t  t h i s  s t a t i o n .  

Long-term 

A long-term discharge record is a l s o  a v a i l a b l e  f o r  t h e  main s t e m  of t h e  
Cheyboygan between Mullet Lake and t h e  mouth of t h e  Black River.  In t h e  
main stream below Mullet Lake a number of s t a t i o n s  have been monitored over t h e  
years .  Because of t h e  l a r g e  number of s t a t i o n s  i n  t h i s  s m a l l  s t r e t c h  of water 
a comparison of da t a  co l l ec t ed  a t  t hese  s t a t i o n s  could provide i n s i g h t  i n t o  
d a t a  qua l i t y .  An a n a l y s i s  of t h e  e f f e c t s  of po in t  sources  o r  e s t u a r i n e  inf luences  
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on loading ca l cu la t ions  could a l s o  possibly be made. 

A considerable  amount of suspended s o l i d s  d a t a  e x i s t  f o r  t he  Cheyboygan 
River, with some biweekly da t a  a v a i l a b l e  from as e a r l y  as 1963. Total and 
dissolved reactive phosphorus have been sampled pr imari ly  on a monthly bas i s ,  
al though biweekly measurements were obtained during the  sp r ing  of 1974 and 
1975. 
f o r  t h e  spr ing ,  summer, and f a l l  seasons i n  t h e  mid-1960's. 

There are a l s o  some biweekly dissolved reactive phosphorus da t a  ava i l ab le  

Considerable n i t rogen  and s i l i c a  data are ava i l ab le  from 1963 through 1975. 
Chloride da t a  are a v a i l a b l e  a t  about t h e  same frequency and t i m e  span as dissolved 
r eac t ive  phosphorus. Some da ta  on heavy metals, pes t i c ides ,  and r e f r ac to ry  
organics  are a v a i l a b l e ,  al though t h e  frequency of measurement is low. 

The ULRG s t a t i o n  (3120305) is located f a r  enough upstream t o  avoid lake  
e f f e c t s ,  although t h e  CheyboEan wastwater treatment p lan t  discharge is 
located downstream from t h i s  s t a t i o n .  No da ta  were found on e i t h e r  of t he  two 
minor t r i b u t a r i e s  i d e n t i f i e d  i n  t h i s  hydrologic area. 

Hydrologic Area 3.1.3 - Presque Isle Complex. 
hydrologic area i s  the  Ocqueoc River. 
t h e  ULRG s tudy f o r  a number of parameters including n u t r i e n t s ,  suspended s o l i d s ,  
and ch lor ides .  
In add i t ion  t o  ULRG da ta ,  weekly measurements of t o t a l  phsophorus, nitnogen 
spec ies ,  s i l i c a ,  and ch lor ide ,  as w e l l  as seve ra l  o ther  parameters, were made in  
1975 cont inuing through 1976. 

The major t r i b u t a r y  i n  t h i s  
This r i v e r  has been sampled as p a r t  of 

Biweekly sampling w a s  conducted i n  the  spr ing  of 1974 and 1975. 

There has a l s o  been some s i g n i f i c a n t  water q u a l i t y  sampling of several minor 
t r i b u t a r i e s  i n  t h i s  hydrologic area. Nut r ien ts  (except f o r  dissolved r eac t ive  
phosphorus) as w e l l  as several o ther  parameters including discharge have been 
measured on a weekly b a s i s  f o r  near ly  a year  a t  the  o u t l e t s  of Greene Creek, 
Mulligan Creek, Schmidt's Creek, Carp Creek, and the  Trout River. These da t a  
a r e  some of t h e  most d e t a i l e d  t o  be found f o r  r e l a t i v e l y  s-11 t r i b u t a r i e s  
dra in ing  undeveloped land. 
weekly da t a  a v a i l a b l e  over a 1 2  month period by Ju ly ,  1976. 

S ix  of t h e  1 2  t r i b u t a r i e s  i n  t h i s  complex w i l l  have 

Hydrologic A r e a  3.1.4 - Thunder Bay River. The Thunder Bay River has the  
second l a r g e s t  mean discharge i n  River Basin Group 3.1. A long-term discharge 
record is a v a i l a b l e  from t w o  gauging s t a t i o n s ,  both of which are located a 
considerable  d i s t ance  upstream, above t h e  confluence of major branches. There 
are a s i g n i f i c a n t  amount of water q u a l i t y  da t a  ava i l ab le  near  t he  gauging s t a t i o n s  
as w e l l  as near  t h e  r i v e r  mouth. 
have been obtained s ince  1973. 

Most of t h e  de t a i l ed  water chemistry da t a  

S t a t i o n  3140102, - located above t h e  confluence of t h e  North Branch of 
Thunder Bay River, has genera l ly  monthly d a t a  f o r  most major loading parameters 
considered i n  t h i s  study. Biweekly da t a  are ava i l ab le  during t h e  sp r ing  period 
of 1975 a t  t h i s  s t a t i o n .  

Another s t a t i o n ,  loca ted  nea r  t he  mouth of t h e  river ( s t a t i o n  3140104) 
conta ins  a similar record f o r  water q u a l i t y  parameters over t h e  same p e r G d  
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of time. 
River,  i t  is  repor ted  t o  be f a r  enough upstream t o  avoid l a k e  e f f e c t s .  This 
s t a t i o n  is not  a b l e  t o  monitor t h e  e f f e c t s  of  t h e  Alpena wastewater treatment 
p l an t  d i scharge  and several i n d u s t r i a l  d i scharges  loca ted  j u s t  downstream. 
Instantaneous flow d a t a  were obtained a t  t h i s  s t a t i o n  concurrent ly  wi th  water 
sample c o l l e c t i o n .  Biweekly sampling was conducted at t h i s  s t a t i o n  during 1974 
and 1975. There is some l imi t ed  information f o r  heavy metals, pes t i c ides ,  and 
r e f r a c t o r y  organics  a t  t h i s  l oca t ion  which is  a c t u a l l y  i n  t h e  impoundment above 
t h e  dam, a f a c t  which might complicate i n t e r p r e t a t i o n  of t h e  da t a .  

Although t h i s  ULRG s t a t i o n  i s  loca ted  near  t h e  mouth of t h e  Thunder Bay 

Hydrologic Area 3.1.5 - Au Sable-Alcona Complex. There is  a r e l a t i v e l y  long 
period of record f o r  t h e  Au Sable River, t h e  major t r i b u t a r y  i n  t h i s  r i v e r  
bas in  group. However, t h e r e  are no continuous gauging s t a t i o n s  loca ted  i n  t h e  
v i c i n i t y  of t h e  r i v e r  mouth, with the  c l o s e s t  gauging s t a t i o n  being 117 ki lometers  
(73 m i l e s )  upstream. 

There have been a considerable  amount of d a t a  co l l ec t ed  a t  t h e  US 23 br idge 
near  t h e  mouth ( s t a t i o n  3150405), inc luding  biweekly d a t a  i n  t h e  mid-1960's f o r  
n u t r i e n t s  and o the r  parameters, 
decreased during t h e  1970's ,  with monitoring genera l ly  conducted on a monthly 
b a s i s .  
p e s t i c i d e s ,  and r e f r a c t o r y  organics  a t  t h i s  s t a t i o n .  Although loca ted  c lose  
t o  t h e  mouth and sub jec t  t o  l a k e  e f f e c t s ,  t h i s  s t a t i o n  is f a r  enough downstream 
t o  include almost a l l  of t h e  i n d u s t r i a l  and municipal dishcarges .  Instantaneous 
flow measurements genera l ly  taken concomi tan t ly  wi th  chemical o r  phys ica l  da t a  
are a v a i l a b l e  f o r  t h i s  s t a t i o n  over most of t he  per iod of record.  

The sampling frequency f o r  these  parameters 

There have a l s o  been some grab samples obtained f o r  heavy metals, 

During 1973, 1974, and 1975 s t a t i o n s  a t  t h e  Rea Road Bridge (3150401) and 
a t  the  P ine  River (3150403) near  t h e  confluence of t h e  Pine with t h e  AuTable  
were sampled as p a r t  of the  ULRG study. 
forms an impoundment, Van Et ten  Lake, above i ts  confluence with the  Au Sable.  
The s t r e t c h  of r i v e r  between Van Et ten  Lake and t h e  Au Sable i s  c a l l e d  Van Et ten  
Creek. S t a t ion  3150401 was se l ec t ed  because i t  w a s  t h e  f a r t h e s t  downstream 
s i t e  where flow c o u l d T e  determined and a sample could be obtained f r e e  of 
lake  water e f f e c t s .  
downstream from both of  t hese  s t a t i o n s .  

It should be noted t h a t  t he  Pine River 

However, municipal treatment p l an t  discharges occur 

The ULRG s t a t i o n s  on t h e  Au Sable w e r e  monitored i n  t h e  same manner as t h e  
o the r  Lake Huron ULRG s t a t i o n s .  However, i n  some cases d a t a  w e r e  co l l ec t ed  a t  
t h e  plain stream s t a t i o n  at a higher  seasonal  frequency than a t  t h e  Pine River 
s t a t  ion.  

There are severhl o t h e r  near-mouth s t a t i o n s  on t h e  Au Sable which have been 

Several  o the r  t r i b u t a r i e s  d ra in  i n t o  
sampled, although not  on a regular  bas i s .  Since some da ta  are from the  1960's 
they may be use fu l  i n  a s c e r t a i n i n g  t rends .  
Lake Huron as p a r t  of t h e  Alcona Complex. 
these  t r i b u t a r i e s .  

No water q u a l i t y  d a t a  w e r e  found f o r  

Hydrologic Area 3.1.6 - R i f l e  - Au Gres Complex. Seven t r i b u t a r i e s  were 
included on t h e  DAM f o r  t h i s  hydrologic area. The Tawas River ,  which d r a i n s  
Tawas Lake and a number of small t r i b u t a r i e s  i n  t h e  nor thern  p a r t  of t h e  hydrologic 
area has been monitored ex tens ive ly  over t h e  vears  and a long-term record exists. 
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Biweekly measurements of dissolved r e a c t i v e  phosphorus, ch lor ides ,  ammonia, 
n i t r a t e ,  and suspended s o l i d s  were made as f a r  back as 1963. Generally, 
however, monitoring w a s  conducted on a monthly bas i s .  Tota l  phosphorus had been 
measured approximately monthly since 1968 a t  the  US 23 br idge  s ta t ion  (3160102). - 
Unfortunately,  t he re  is no continuous flow record t o  accompany these  da ta ,  
al though instantaneous flow measurements were made a t  t h e  time t h e  stream was 
sampled. 
enough upstream t o  avoid d i l u t i o n  e f f e c t s  from Lake Huron, although t h e  Tawas C i t y  
wastewater treatment p l an t  is  located downstream from t h i s  s t a t i o n .  

As p a r t  of t h e  IJLRG study a new s t a t i o n  (3160101) w a s  es tab l i shed  f a r  

Whitney Drain, which d r a i n s  t h e  east branch of t he  Au Gres River, w a s  
a l s o  sampled near  i ts  mouth as p a r t  of t h e  ULRG inves t iga t ion .  
pattern followed t h e  s tandard ULRG monitoring schedule, including biweekly 
sampling during t h e  sp r ing  per iod f o r  most parameters. No continuous flow record 
i s  a v a i l a b l e ,  al though some instantaneous stream flow measurements were made. 

The sampling 

While t h e  Au Gres River has  a continuous discharge record da t ing  back t o  
1970, the  gauge is located approximately 20 r i v e r  ki lometers  (12 miles)  upstream 
from t h e  mouth and i s  above t h e  confluence of a major t r i b u t a r y .  Most water 
q u a l i t y  measurements were made during the  1970's,  with t h e  most u se fu l  da ta  f o r  
loading ca l cu la t ions  co l l ec t ed  i n  conjunction with the  ULRG s tudy a t  s t a t i o n  
3160302. In  add i t ion ,  two s t a t i o n s  near  t h e  mouth (3160304 and 05) have monthly 
or  b i G e k l y  da t a  ava i l ab le  co l l ec t ed  i n  1973. 
compared t o  give in s igh t  i n t o  da t a  q u a l i t y  and o ther  aspec ts  of da t a  in t e rp re t a t ion .  

These two Sets o f T a t a  could be 

The R i f l e  River has  been monitored f o r  flow continuously s ince  1936. 
s t a t i o n  i s  loca ted  approximately 32 r i v e r  ki lometers  (19 miles)  upstream, although 
the re  are no major t r i b u t a r i e s  below t h i s  point .  
sampled a t  a s t a t i o n  near  t h e  mouth ( s t a t i o n  3160503) s ince  t h e  e a r l y  1960's 
and some n u t r i e n t  da t a  are a v a i l a b l e  on a b iweek lyxas i s  during c e r t a i n  seasons. 
This s t a t i o n  w a s  a l s o  used as an ULRG s t a t i o n .  
measurements were made of s i l i ca ,  n i t r a t e ,  and t o t a l  and dissolved r e a c t i v e  
phosphorus (among o the r  parameters) a t  s t a t i o n  3160504. 
1974 da ta  f o r  s t a t i o n s  3160503 - and - 04 may prove t o  b e u s e f u l  f o r  i n t e r p r e t i v e  
purposes. 

The 

The R i f l e  River has  been 

During 1973 and 1974 biweekly 

Comparison of 1973 and 

The Pine  River in t h e  southern por t ion  of the  watershed has  been monitored 
s ince  1963. The only flow measurements found, however, were taken i n  1973 i n  
support  of the  ULRG study. In add i t ion  t o  biweekly sampling of key n u t r i e n t s ,  
suspended s o l i d s ,  and o the r  parameters during the  sp r ing  of 1974 and 1975 as 
p a r t  of t h e  ULRG e f f o r t ,  some biweekly sampling has occured as e a r l y  as 1963. 
In  recent  years ,  t h e  Pine River w a s  normally sampled on a monthly b a s i s .  
metal, pes t i c ide ,  and r e f r ac to ry  organics  da t a  are ava i l ab le ,  mostly i n  connection 
with t h e  IJLRG study. 

Heavy 

No d a t a  are a v a i l a b l e  f o r  t h e  Sagining River which d ra ins  i n t o  Saginaw Bay. 

DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 3.2 

River Basin Group 3.2 d r a i n s  an area of 20,842 km2 (8,047 mi2),  shown i n  
Figure 1 7 .  
desc r ip t ions  of these  hydrologic a reas  follow. 

This r i v e r  basin group conta ins  3 hydrologic areas. Maps and 
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Hydrologic Area 3.2.1 
Kawkawlin Complex 

The Kawkawlin Complex encompasses an area of 100,000 hec ta re s  (248,000 
Important rivers acres) i n  t h e  Saginaw Bay area of Michigan's Lower Peninsula. 

i n  t he  area are t h e  Kawkawlin River, which has a mean annual discharge of 1.6 m3/s 
(57 c f s ) ,  and t h e  Pine River (ungauged). The area is genera l ly  f l a t  with some 
wetlands. Only about 10 percent of the area is fo re s t ed ,  roughly 50 percent is 
devoted t o  a g r i c u l t u r e ,  and about 15 percent urbanized. The bedrock is composed 
of sandstone. 
and g l a c i a l  t ill  over the remaining area.  The economy is based on manufacturing 
and a g r i c u l t u r e  with some o i l  ex t r ac t ion .  
by human a c t i v i t i e s .  The c i t ies  of Pinconing (Pop.: 1,320) and Kawkawlin are the 
only areas of i n d u s t r i a l  a c t i v i t y .  

Overlying material c o n s i s t s  of s i l t  and c l ay  near t he  sho re l ine  

Generally the  waters are not influenced 

S t a t i o n  Key 

S t a t  ion  
Location 

Pinconning River 
a 

Kawkawlin River 
b 

d 
C 

DAM River and 
S ta t ion  Numbers 

32102 
3210201 
32106 
3210601 
3210602 
3210603 
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Hydrologic Area 3.2.2 
Saginaw River 

The Saginaw River d ra ins  an area of 1,617,000 hec tares  (3,995,000 ac res ) .  
The area is loca ted  i n  the  east c e n t r a l  por t ion  of Michigan's Lower Peninsula. 
Generally only maximum flows are measured a t  the  r i v e r  mouth of t he  Saginaw 
River. Major t r i b u t a r i e s  t o  the  Saginaw River are the  Cass River, F l i n t  River, 
Shiawassee River,  and the  Tittabawassee River. The topography is mostly f l a t ,  
wi th  r o l l i n g  h i l l s  i n  t he  w e s t .  
about 60 percent  is agr i cu l tu r i zed ,  and about 10 percent is urbanized. The bed- 
rock is composed mostly of l imestone. The s o i l  is genera l ly  composed of a s i l t  
and c lay  combination with g l a c i a l  till i n  some areas. 
heavi ly  on manufacturing with some a g r i c u l t u r e  and mining of n a t u r a l  resources 
such as oil, sand and gravel ,  sa l t ,  pea t ,  and clay.  The c i t i e s  of Saginaw, Bay 
C i t y  and F l i n t  are a l l  heavy i n d u s t r i a l  areas and sub jec t  t he  sur face  waters t o  
heavy wastewater loadings.  A l a r g e  number of munic ipa l i t i es  and i n d u s t r i e s  use 
t h e  su r face  waters of t h s  Saginaw River and i t s  t r i b u t a r i e s  f o r  waste ass imi la t ion .  
The c i t i e s  of F l i n t  (Pop.: 193,317), Saginaw (Pop.: 91,849), Bay City (Pop.: 
49,449), Midland (Pop.: 35,176), Mount Pleasant  (Pop.: 20,504), and Owosso 
(Pop.: 17,179) are t h e  most highly developed urban centers  i n  t h i s  area. 

Approximately 25 percent of the  area is fores ted ,  

The economy is based 

S ta t ion  Key 

S t a t  ion  
Location 

Saginaw River 
a 
b 

d 
e 
f 
g 
h 
i 
j 
k 
1 
m 
n 

C 

0 

DAM River and 
S ta t ion  Numbers 

32201 
3220101 
3220102 
3220103 
3220104 
'3220105 
32 20106 
32 20 10 7 
32 2 010 8 
3220109 
3220110 
32 20 111 
3220112 
3220113 
3220114 
3220115 
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Hydrologic Area 3.2.3 
Thumb Complex 

The Thumb Complex encompasses an area of 367,000 hectares (907,000 ac res ) .  
The area is loca ted  i n  the  east central por t ion  of Michigan's Lower Peninsula. 
Important t r i b u t a r i e s  from the  area and t h e i r  mean annual discharges are the 
Pigeon River (0.9 m3/s;  32 c f s ) ,  the  Willow River (1.3 m 3 / s ;  46 c f s ) ,  t he  
Pinnebog River (ungauged), and the  Sebewaing River (ungauged). The area is  f l a t  
with many a d d i t i o n a l  small stream8 dra in ing  i n t o  Lake Huron. 
charac te r ized  by many man-made d ra ins  c ross ing  over t he  countryside.  L e s s  than 
20 percent of t h e  a r e a  is fores ted ,  about 60 percent i s  ag r i cu l tu ra l i zed ,  and 5 
percent is  urbanized. Bedrock is composed of sandstone. Overlying material 
conta ins  g l a c i a l  till as w e l l  as a s i l t  and c lay  mixture. The economy is  based 
mainly upon a g r i c u l t u r e ,  although the re  is some manufacturing. A t  least 5 
munic ipa l i t i e s  and one indus t ry  discharge s i g n i f i c a n t  amounts of wastewater t o  
the  sur face  waters of t h e  area. The c i t i e s  of Bad Axe (Pop.: 2,999), and Pigeon 
(Pop.: 1,174) are t h e  most highly developed cen te r s  i n  t h i s  sparse ly  populated 
area. Large por t ions  of t h i s  complex are extensively drained by t i l e  systems. 

The area is a l s o  

S ta t ion  Key 

S t a t i o n  
Location 

Quanicassee River 
a 

Sebewaing River 
b 

Pigeon River 
C 
d 
e 
f 

Pinnebog River 
8 
h 

i 
Taf t Drain 

Willow River 

White River 
j 

k 

DAM River and 
S ta t ion  Numbers 

32301 
3230101 
32307 
3230701 
32310 
3231001 
3231002 
32 31003 
3231004 
32311 
3231101 
32 31102 
32312 
3231201 
32316 
3231601 
32323 
32 32 301 
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73 

74 

42- 
71 

67 

73 

.- 

OJ 3210603 A t  b u t h  a a a 

I' a a 0 

Hydrologic Area 3.2.2 Saginav River 
I 

' 32201 Saginav River 

I River Hila 20.3 
21 3220101 13-24-36x83-57-47 * 9b 

I' 1 2B 2B 28 

Below Cheboygming Creek 28 2B 2B ?B 2B 
06 3220102 River Hila 9.85 sc 5c 2c 5c 2c 2c 2c 2c 5c 5c 

'Taken direct ly  from OWDC Catalog of Infornution on Water Data. 1974. 
b Sampled irregularly during hi$h water periods 
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hMR &IN k W  3.2 

STATION A STATION R NUMBER DESCRIPTION 
W Y  

LT ns 17?--lill 6.99 

River Kt10 4.98  

Third S t r e e t  Brldge 

73 o6 3220100 A t  Ktdlmd Streat Bridge 

<I a 74 " 

75 I' 

57 18 3 2 2 0 1 0 5  ~ ~ $ ~ ~ ' ~  84-52-06 

58 " 

------- 

I 59 " 

II  . 60 " 

6 1  " 

62 " 

63 I' 

64 '' 

65 I' 

66 I' 

69 " 

b 3  06 3220106 I=ar mouth ;3-50-c6. 

I 

it Consumer 0' r ntake '-''.'' 
64 I' 

, 65 'I 

66 

67 I' 

68 " 

69 " 

70 I' I 

71 1 *' 

72 " 

73 " 

A t  Ballnda S t r e e t  Bridge 
65 06 3220107 River Nile 3.72 

%rea times p e r  m o n t h  In t h e  Spring (118). 

414 

TYPE OF DATA 
O D  
W I  

I 
T R  I 

E 

N 
A G  T V D  D E  S E 

2CD 2cD 2cD 
5c 5c * 5c 2 0  2cD 20 2CD 2cD 2cD 2CD 2D 2D 

2cD 

5c 5c 

UCD 6ACD 8ACD 8ACD 8ACD 8ACD U C D  (uco 8ACD 8MD 
B 11B 1 1 B  11 u& 1 1 B  11B 1 1 B  1 l B  11B 118 

2A 2 c  2 c  2c 2c 2c 2 c  2c zc 2 c  

---- 
8AB 8AB 8AB 8AB am ~ A B  a u  BAB 

2D 2D 

20 50 5 D  

2A 2A 2 A  

5 0  50 5 0  
5A 5A 5A 
2B 20 20 

2m ?AD Z A D  

5A 5 A  5 A  
20 20 20 

5AD 
am 8A-C 5 A  2 C  5AC 5AD 5A 80 5 A  28 

9CD 9CD 

2Ac 2Ac 

8 9CD 9 D  8BD 8BD 88 2C 8 

2AC 2c 

5c 5c 5c sc 5c 2 c  

* 8B-D 8B-D 8B-D 8B-D 6 88-0 8B-D 
5AB 5 A  5 A  5 A  SA 5A 

8B-D 8B-D 20 8B-D 8B-D 
5AD 

* 8cD 8B-D 

5ABD 5 2 BC 5ABD 2 c  5ABD 5ABD 
8A.B 8AB 8AB 8M 8AB 

2B 2B 
* 5CD 5CD 5 0  5CD 5CD 5ACD 

* 8  8 8 8cD 8cD 8 a 
BAB a a  BA BA a* M B  * 5CD 5CD 5 B - D  5B-D 5B-D 6 6 5CD 5 

* 5  5 5ncD 5 5 5 5 5 5 5 

* 5  5 5 5 5 5 5 5 5 5 

* 5  5 5 5 5 5 6 6 5 5 
5AC 5AC 5AC 5AC SAC 5Ac 5AC SAC 5AC 5AC * 2BD 2BD 2BD 2BD ZBD 2BD 2BD 2BD 2BD 2BD 

* 5  5 5 5 5 5 5 5 5 5 

2CD 2cD 2cD 2 CD 
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8IMR h S I N  69W 3,2 

STATION 
DESCRIPTION 

E Y G A  
A 5 STATION 
R NUMBER 
is) y 

73 06 3220107 (cone) " 

71 06 3220108 43-37-33 x 83-50-35 
AC Bay Harbor Elrriaa 

- 7 - p  

72 I' 

73 'I 

'J 75 Niles up from coast 
73 06 3 2 2 0 1 0 9  C u r d  St.;&!;:j$ x 

6 5  06 3220110 Railroad Bridge 
Detroit and Nackinac 

73 I' 

65 18 3220111 43-38-32 X 83-50-54 

66 I' 

6 3- 

Near Youth 

68 18 322011:a 43-38-07 X 83-50-40 ---- 
0.5  Niles above 

73 36 3220113 Mouth 

73 03 3210114 A t  Youth 

74 q 1  

70 21 3230115 43-38-47 x 33-56-51 
Year Alpen Beach 

68 3 I 3 2 2 0 1 9 9  Unknown 

76 18 32?0104b A t  !Lidland S t r e e t  Grid$. 

7'1 I 13 ' 1?20108b Dow Water Intake 

75 18 

I 

416 

TYPE OF OATA 7 

A D  H L 

A 
L 
I 

O D  
W I  
D S  

S A T  N k f  $ T R E  
A G  

E 

2B 2B 2B 2B 
sc 5c 2C 5c 2c ZC 2C 2 c  5c 2 BC 

p 
I E N  D 

S 3 D  

_.- 

2c  2 c  2 c  2 c  2c 2a 2c 
2B 2 8  2B 9B 
9c 9c 2 c  9 c  2 c  2c ?C 2c ZC 2BC 

2 CD 2CD 2 0  2CD 

2C 2C 2C 2C 2C ZC 2 c  

9cD 2 0  2 0  9 0  9 0  

9c 2C 2 c  2C 

t 
. 9 9 9 9 9 9 .  -~ 

2 8  2B 28 2B 
9 c  9c 2 c  9 c  2 c  2 c  2c 2 c  9 c  2 BC 

I I 

I 
I I- 

I 
I 

8 8 8 

8 8 9 I 

I 

11 11 11 11 11 11 11 

11 11 11 11 11 11 11 I 

1 Thumb C o m p l e x  HYDROLOGIC AMA 3.2.3 

32301 Quonicasaee Rivar 

7 1  'I3 1 1230101 A t  Youth 8 8 a 

, 74 8 8 8 



STATION 
NUMBER 

TVPE OF DATA 
P R  

HEAVY METALS E E 0 
A S F R  

I T R G  N 
R T I A A  G 

0 O S  C C N  A 
N o  N f SOLVED J T I 

A D O C  E 
L E A S  s 

m C s H 
L 
0 

0 

K N  T ! z  
T J '  0 
O E T  -,. S A  
T L  

A 
T O  

pn 
C A  

E S Y  
A 2  A E E D 

2B 2B 2B ZB 2B 28 
71- st! 5t! <C 5C SI1 2Bc zc 2c 2c . 

ZB 
2Bc 5c 

I I 

b 

3220108 

I " 

5 

j 32?01 l l .  

5 5 5 5 5 5 

I 

I " 

3220113 

I 3220114 

I 3220115 

32 30 10 1 I= 
E 

417 



c 

T 

A I: STATION PTATlON 
NUMBER DESCRIPTION 

418 

TYPE OF DATA 
O D  A 
W I  
D S  

B 
I 

C R  

s z ?  M 
R E  
E Y 

A O  

RIKR 

’ 

~ 

Y3- 
>8 18 

73 06 

7.5 ” 

75 (‘ 

yaken 

EXSIN Gmw 3.2 

32302 Drain a t  Oakhursc (No Data Found) 

32303 D r a i n  North a t  Bay P a r k  (No Data Found) 

32306 D r a i n  Wdvay B e t w e e n  B a y  P a r k  and Thonms (No Data Found) 

i- 
32 305 D r a i n  A t  Thomas (No D a t e  Found) 

~- 323’36 Mscoggin Drain (No D a t a  Found) 

32307 Sebevaing River 

Near Mouth * 3230701’ 63-44-03 x 83-27-30 9 9 9 9 9 

2D SCD 5CD SCD 5CD SCD 5CD 5CD 5CD 5CD 
2A5CD 5ACD 5)CD 5ACD 5ACD SACD 5ACD 5Aci) SPCD 5ACD 

5 A  2C 5 A  2 C  5 A  2C 5 A  2C 5 A  2C 5 A  2C 5A 2C SA 2C 5A 2 C  5 A  2C 

RB 8B 8B 8B 8B 3B 88 8B 88 88 

8B 8B 8B 88 8 B  8B 8B 8B 8B 8B 

directly from OWDC C a t a l o g  of Information on !.later D a t a ,  1974. 
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32308 

s 
STATION 

DESCRIPTION 

TYCE O f  DATA 
O D  
W I  

g R  f E 

T R  
A O  

E 

52- 
14 

67 

73 

74 

75 

67 

73 

74 

74 

75 

67 

73 

74 

420 

~' 32309 Mud C r m e k  (No D a t a  Found) 

- 

~' 32310 Pigeon Rtver flow: 0.9 m3/s (32 cfs) 

I 
Near Kilmanagh Road 

21 3231001 43-49-49 x 83-14-46 * 1  

'I 1 2 B c  2BC 2 B c  --~ j ~ C D  A t  ?I-25 Bridge 
06 3 2 3 1 0 0 2  Near Much  5D 5CD SCD 5CD 5CD 5CD SCD SCD 5CD 

SACD SACD SACD 5ACD SACD SACD 5ACD SACD 5ACD 5ACD 

5A 2 C  5A 2 C  SA 2 C  SA 2 C  5A 2 C  5A 2C SA 2C 5 A  2 C  5 A  2C SA 2C I 
I 

I' * 88 8 B  8B 8 B  8 B  88 88 88 88 88 

I' 8B 8 B  88 8 B  8B 8B 88 8 B  8B 8B 

18 3231003 43-56-37 x 83-16-23 2 c  2 c  2 c  2 c  SB 2 c  

03 3231004 A t  .%uth 8 8 8 

8 8 8 

sB 1 Near Xuuth SB SB SB SB 

32311 ?:nneboa River 

8B 1 2A 8B 2 A  88 2A 88 2A 8B 2A 8B 2A 8B 2A 8 B  2A 8B U 8 B  

5 A  2C S A  2C SA 2 C  5 A  2C 5A 2C 5A 2C SA 2C 5A 2C SA 2C SA 2C 
06 3231101 A t  '1-25 near Mouth 5cD , 5cD SCD S CD 5 0  5cD S D  5Q 5cn 
'I 8B 88 8B 8 B  8B 8B 8 B  8B 8 B  8B 

A t  Port C r e s c e n t  Road 
06 3231102 44-00-0s x 83-03-20  2 c  2 c  2c 2 c  2c 2c 2c 2 c  

5D 5 0  5cD 5cD 5cD SCD SCD 5 0  5 CD SCD I 

I* 

5 A  
2B S A  SA 5A 5A SA SA 5A 5A 5A 

" 



3231101 

3231102 

42 1 

- 

- 
i - 

2 A  8B 1 2A 8B 2 A  8B 2 A  8B 2 A  89 2 A  8B 2 A  8B 88 
S c D  5 0  5CD 5CD 5CD 5CD 5 0  5cD 6 2BC 2C 
SA 2C 5 A  2 C  5 A  2 C  5 A  2C S A  2C SA 2 C  5 A  2 C  5 A  2 C  
88 8B 8B 8B 8B 8B 8B 8B 

2c 2 C  2c 2c 2c 2c 2c 

2B 2 M  - 
- 

SCD 5CD 5CD SCD 5CD 5CD 5CD 5CD 5CD 5CD 2CD 2CD 2 0  2A 

5 A  5 A  JA 5 A  SA SA 5 A  5 A  5 A  5 A  



Y G A  5 E STATION STATION 
DESCRIPTION NUMBER 

422 

WCL OF DATA 

H 
A 

g R  :i P O  9: D R 

E :  A f  N E 
S 
S 

T S P  
U T  : S .  A 

O D  
W I  

2 :  k I C 
0 

1 R E  I N '! p !  L 
E ' D  Y D E  

A G  

RIVER 

76 06 

' 

67 06 

70 '' 

73 I' 

74 *' 

75 I' 

k I N  &UP 3 2  

32312 T a f t  D r a i n  

8B 8B 8B 81 8B 8B 8B 8B 8B 
5CD 5CD 5 0  5CD 5CD 5CD 5CD 5CD SCD 3231201 A t  L(-25 Bridge 

32313 Bird Creek (No D a t a  Found) 

I 

I 
32314 Bnranald DratdCraup Creek (No D a t a  Found) 

32315 New River (No D a t a  Pound) 

32316 Willow Uver 

A t  U S 2 5  Bridge 
3231601 Near Mouch * 2 c  2 c  2 c  2 c  2 c  ?C 2 c  

* 2 D  2D 2D 2D 2D 2D 2D 
5c 5c 5c 5c 5c sc sc 5C 5c * 2D 2D 2D 2D 2 D  2D 2D 2D 2D 2 D  

SACD 5ACD 5ACD 5ACD 5ACD 5ACD SACD 5ACD SACD SACD 
8B 8B 0B 88 8B 811 8B 88 88 8B 

5A ?C 5A 2 C  SA 2C 5A 2C SA 2 C  SA 2 C  5A 2C 5 A  2 C  SA 2 C  5 A  2 C  
88 8B 88 88 8B 8B 80 8B 8B 88 



1 I I I I I I 
3231601 2c zc 2c 2C 2 c  2c 2C 

2 D  ZD 2D 2D 2D 2D 2D 

SACD 
0B 

SA ZC 
80 

423 

SACD 5ACD SACD 5ACD 5ACD 5ACD 5ACD 5ACD SACD i 
00 00 00 00 88 00 80 00 00 6 6  zc I 

98 OB 80 00 00 80 8B 00 00 2 A 0  2A0 
SA 2C 5A 2C SA 2C SA ZC SA 2C SA ZC SA 212 SA ZC SA ZC 

1 

I 



STATION 
DESCRIPTION 

y 8  
E STATION 

R NUMBER 

424 

TYPE OF DATA 

H t D  
A K A0 0 

I O Y  ? 

O D  
W I  

S i t  E N b! c 
I E N  8 T R  

A G  
E 

g z R  A s x  

S 
S 7 0  

' 32319 Spring Creek (No Dau Found) 

I 
I 

I ' 32320 Rock F a l l s  Creek (No Data Found) 

~ 32321 Unnmd Triburary at Point North of Purdy Bay 
(No DAU Found) 

32322 Elm Creek (No Daca Found) 

I ,  

~ 32323 White River 
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A STATION STATION 
R NUMOIER DESCRIPTION 

Y 

67 06 3232301 At US-25 B r i d e  

42 6 

W €  OF DATA 
I 

H 
A 

O D  I S P  
W I  " ;  S :$ 'x $ S  R 

E s t  I P E L  T I  D g R  

s i !  0 c i: N I  Ai 0 - s 
S 

T R  I N L! g !  L 
E T O  Y D E  

A G  

2c 2c 2c 2c  2c  2c 2c 2c 

RIVER &IN 

' 

h U P  342 

32324 White Rock Creek (No Cora Found) 

I 
32325 Unnammd Tributary at  Ruron-Smllac COunCy Line I 

(So Data Pound) 

! 

J I  , 
I 

32326 Mill Creek (No Dara Found) 

I 
1 

- I 

32327 8.nhL. Creek (No Data Found) 

I 
I 

32328 Unnamed Trlbucary kc-en Burkke urd Elk Creeks 
(No b c a  Found) 

I 

32329 Elk  Creek (No Dam Found) 
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c STATION A STATION NUMBER DESCRIPTION 
6) Y 

428 

I TYPE OF DATA 

H 
A 

O D  
W I  
D S  A C R  

S:! N N T R  I 
T A G  

E ; o  Y D  

RIMR MIN 

- '  

kow 3 2  

32330 Indim Cred (No D.CA Found) 

32331 Big Craek (No Data Found) 

1 32332 Cherry Creek (No Data Found) 

1 I 

1 

32333 Forester Creek(No b c a  Found) 

I 

i 
32334 Yil ler  Creak (No Data Found) I 

1 
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KIW &IN 

A 

R 
6) Y 

' 

4 30 

6ROW 3.2 
TYPE OF DATA 1 

I A 
B 

A 0 

H 

E N 

STATION 
DESCRIPTION 

STATION 
NUMBER 

S 
S ' y D  E 

3 2 3 3 7  =ill C r e e k  (No Data Found) 

3 2 3 3 8  Birch C r e e k  (No h t a  Found) 

3 2 3 3 9  Burtch C r e e k  (No Data Found) I , 

I 3 2 3 4 0  Ulvaukae C r e e k  (No Data Found) 

I 

I 

~- ~~ 
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Evaluation and Summary of Data f o r  River Basin Group 3.2 

This river basin group includes t h r e e  hydrologic a reas  comprising 
20,922 km2 (8,047 mi2) i n  Michigan. 
r i v e r  bas in  group, seven were judged t o  have s u f f i c i e n t  water q u a l i t y  da t a  t o  
consider annual loading ca l cu la t ions .  Of t h e  four  major t r i b u t a r i e s  i d e n t i f i e d  
i n  t h i s  r i v e r  basin group ( t a b l e  4 ) ,  a l l  have been adequately monithred f o r  
loading ca l cu la t ion  purposes. However, no streams i n  t h i s  e n t i r e  r i v e r  basin 
group w e r e  found t o  have gauging s t a t i o n s  loca ted  i n  t h e i r  r i v e r  mouth areas. 
Very l i t t l e  water q u a l i t y  o r  water quant i ty  da ta  are a v a i l a b l e  on the  minor 
streams. Many of the  streams have been monitored on a monthly b a s i s  f o r  a 
number of years ,  and the re  a r e  a l s o  some biweekly da t a  a s  a r e s u l t  of ULRG and 
o the r  de t a i l ed  s tud ie s .  The Saginaw River is  being monitored i n  d e t a i l  as p a r t  
of a s p e c i a l  p ro j ec t  by U.S. EPA, and some high frequency da ta ,  including 
d a i l y  sampling, are expected t o  be obtained i n  t h e  f u t u r e  f o r  t h i s  t r i b u t a r y .  
A long-term chemical record is ava i l ab le  only f o r  t h e  Saginaw and Kawkawlin 
Rivers.  
represents  a r e l a t i v e l y  l a r g e  and b a s i c a l l y  unmonitored and ungauged drainage 
area. Because t h i s  area i s  heavly farmed, i t  could be an important source of 
land-derived p o l l u t a n t s  t o  Lake Huron. 

Of t h e  47 t r i b u t a r i e s  included i n  t h i s  

Hydrologic Area 3 . 2 . 3 ,  which dra ins  t h e  thumb area  of Michigan, 

Hydrologic Area 3 . 2 . 1  - Kawkawlin Complex. Of the  s i x  t r i b u t a r i e s  i d e n t i f i e d  
f o r  t h i s  complex, only two, t h e  Pinconning and Kawkawlin Rivers,  were found t o  
have r i v e r  mouth loading da ta  ava i l ab le .  Some sca t t e red  da ta  a r e  ava i l ab le  
f o r  t h e  Pinconning River f o r  1967, but most of t h e  da t a  were co l l ec t ed  i n  support  
of t h e  ULRG study from 1973 through 1975. 

A r e l a t i v e l y  long-term water q u a l i t y  record w a s  found f o r  t h e  Jbwkawlin 
Some biweekly measurements i n  t h e  e a r l y  1960's were made f o r  c e r t a i n  River.  

n u t r i e n t s ,  although the  normal sampling p a t t e r n  has been monthly. S t a t ion  
3210602 was used as an ULRG s t a t i o n ,  and monthly t o  biweekly measurements made. 
BiweeEy measurements of s eve ra l  key loading parameters were a l s o  made a t  
s t a t i o n  3210603, s l i g h t l y  downstream from s t a t i o n  3210602, during 1973 and 1974. 
Becuase of t h e o v e r l a p p i n g  and independent sample c o l l e c t i o n  a t  these  two s t a t i o n s  
i t  might be poss ib le  t o  do some comparative i n t e r p r e t a t i o n s  of t he  da ta .  I n  
p a r t i c u l a r ,  i t  would be u s e f u l  t o  examine t h e  biweekly n u t r i e n t s  da ta  during the  
spr ing  runoff period f o r  t hese  two s t a t i o n s .  Loading ca l cu la t ions  w i l l  be 
l imi t ed  by the  lack  of a near-mouth gauging s t a t i o n .  Because of t he  l a r g e  amount 
of a g r i c u l t u r e  i n  t h i s  complex i t  might be expected t h a t  land runoff cont r ibu t ions  
of p o l l u t a n t s  are high i n  t h i s  hydrologic a rea .  

Hydrologic Area 3 . 2 . 2  - Saginaw River.  The Saghaw River Basin i s  the  
l a r g e s t  hydrologic a r e a  i n  the  Lake Huron Basin. A r e l a t i v e l y  long-term record 
of water q u a l i t y  da t a  is ava i l ab le  f o r  t h e  mouth area of the  Saginaw. The 
usefulness  of t h i s  da t a  f o r  es t imat ion of r i v e r  mouth loadings is, however, l imi ted  
by the  l ack  fo a gauging s t a t i o n  near t he  r i v e r  mouth of t h e  Saginaw. The main 
s t e m  of t he  Saginaw River i s  r e l a t i v e l y  sho r t  and a number of major t r i b u t a r i e s  
d ra in  most of t h e  area including the  Tittabawassee River, the  F l i n t  River,  and 
t h e  Shiawassee River. 
f luence with t h e  main s t e m  of t he  Saginaw River. For t h i s  reason a model has 
been developed which combines Saginaw River t r i b u t a r y  gauging s t a t i o n  records 
with estimates of cont r ibu t ions  from ungauged areas t o  compute t h e  flow f o r  the  

Many of t hese  t r i b u t a r i e s  are gauged near  t h e i r  con- 
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Saginaw River as i t  flows i n t o  Saginaw Bay. 
estimate flow a t  t h e  river mouth. S t a t ion  3 2 2 0 1 g  is probably t h e  s t a t i o n  
c l o s e s t  t o  Saginaw Bay which is f r e e  from l ake  (bay) e f f e c t s .  

Thus, means are a v a i l a b l e  t o  

A cons iderable  amount of suspended s o l i d s ,  ch lo r ide  and n u t r i e n t s  da t a  
are a v a i l a b l e  f o r  t h e  main stem of t h e  Saginaw. 
loading parameters are a v a i l a b l e  as e a r l y  as 1963. 
a l s o  a v a i l a b l e  over a period of s e v e r a l  years.  
s t a t i o n  not  sub jec t  t o  l ake  e f f e c t s  (3220104) - w a s  monitored as p a r t  of ULRG 
during 1973, 1974 and 1975. 

Biweekly d a t a  f o r  important 

What is probably t h e  lowermqst 
Consistent monthly d a t a  are 

As p a r t  of a s p e c i a l  study by U.S. EPA t o  model Saginaw Bay t o t a l  phosporus, 
t o t a l  so lub le  phosphorus and t o t a l  n i t rogen  as w e l l  as some o t h e r  parameters 
are t o  be measured f i v e  days p e r  week f o r  approximately one year beginning i n  
March 1976 a t  s t a t i o n  3220104. Also, t h e r e  w a s  a considerable amount of d a t a  
c o l l e c t e d  dur ing  per iods  ofY974 and 1975 as p a r t  of t h i s  study, with some of 
t h e  d a t a  c o l l e c t e d  s e v e r a l  times pe r  week. 
s p e c i f i c a l l y  t o  ob ta in  loading information with emphasis on high flow periods.  
Fur ther ,  i n  a sepa ra t e  study biweekly n u t r i e n t  d a t a  were co l l ec t ed  during a 
two-year per iod (1973 and 1974) a t  a s t a t i o n  very  c l o s e  t o  t h e  Bay ( s t a t i o n  
3 2 2 0 1 9 .  

These d a t a  are being co l l ec t ed  

Heavy metals, p e s t i c i d e s  and r e f r a c t o r y  organics  have been measured on a 
r e l a t i v e l y  inf requent  b a s i s ,  mostly i n  r ecen t  years.  
measured on a monthly b a s i s  i n  1969 and 1970. 

Some heavy metals were 

I n  summary, t h e r e  is  a good d a t a  base a v a i l a b l e  f o r  t h e  Saginaw, some of 
which w a s  co l l ec t ed  independently a t  similar times and s t a t i o n s  and should be 
use fu l  f o r  comparison purposes. 
s t a t i o n  on t h e  main s t e m .  This is  overcome somewhat by t h e  ex is tance  of t h e  
t r i b u t a r y  discharge model mentioned above. 

The major drawback is t h e  absense of a gauging 

Hydrologic Area 3.2.3 - Thumb Complex. This complex conta ins  a l a r g e  number 
of r a t h e r  i l l -de f ined  su r face  d r a i n s  which e n t e r  Lake Huron. The Thumb area is  
ex tens ive ly  underdrained and nea r ly  a l l  of t h e  land used f o r  a g r i c u l t u r a l  purposes 
has some type of land drainage system. 
inc lus ion  on t h e  DAM f o r  t h i s  complex, only seven of which were found t o  have 
been monitored. 

Forty-one t r i b u t a r i e s  w e r e  i d e n t i f i e d  f o r  

The Quanicasse River i n  t h e  western po r t ion  of t h e  complex w a s  monitored 
a t  i t s  mouth r a t h e r  i n t ense ly  i n  1973 and 1974. 
da t a  are ava i l ab le .  
biweekly b a s i s .  

Unfortunately,  no d ischarge  
Data on n u t r i e n t s  and o the r  parameters were obtained on a 

The Sebewaing River w a s  sampled as p a r t  of t h e  ULRG study i n  1973, 1974 
and 1975. Also, some water q u a l i t y  measurements were made on an i r r e g u l a r  
b a s i s  from 1963 t o  1968 a t  t h e  ULRG s t a t i o n .  

The Pigeon River, one of t h e  l a r g e r  r i v e r s  of t h e  complex, has a gauging 
s t a t i o n  loca ted  approximately 24 k i lometers  (15 mi les )  upstream from t h e  mouth. 
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The Pigeon River w a s  sampled f o r  water chemistry near  t h e  mouth ( s t a t i o n  3231002) 
as p a r t  of t h e  ULRG s tudy.  Biweekly sampling w a s  conducted during the spr ing  of 
1974 and 1975 a t  t h i s  s t a t i o n .  Also, a t  another  near-mouth s t a t i o n  ( s t a t i o n  
3231002), biweekly monitoring w a s  conducted f o r  s i l ica ,  n i t r a t e ,  ammonia, t o t a l  
phospErus ,  and d isso lved  reactive phosphorus, as w e l l  as several o the r  parameters. 
Due t o  t h e  c l o s e  proximity of s t a t i o n  32310g)  and s t a t i o n  3231004 and because 
sampling frequencies  a t  these  s t a t i o n s  overlap,  a comparison t o  these two sets 
of d a t a  may f a c i l i t a t e  i n t e r p r e t a t i o n .  

The Pinnebog River has been sampled a t  two loca t ions .  S t a t ion  3 2 3 1 1 g  w a s  
p a r t  of t h e  ULRG program and t h e  frequency of monitoring and Parameters measured 
fol low t h e  ULRG p a t t e r n .  
( s t a t i o n  3231102) is  loca ted  c l o s e r  t o  the  mouth. 
ta ined i n  1967. I n  1973 and 1974 t h i s  s t a t i o n  was monitored genera l ly  on a monthly 
bas i s .  N o  continuous flow da ta  are available. E s t i m a t e s  of flow w e r e  made a t  
the  t i m p  water samples were co l l ec t ed  f o r  ana lys i s .  

The second s t a t i o n  f o r  which da ta  are a v a i l a b l e  
Some grab samples were ob- 

Taf t  Drain, which j o i n s  the  Pinnebog River near  i t s  mouth a l s o  has d a t a  
a v a i l a b l e  f o r  1974. T h i s  s t a t i o n  w a s  sampled as p a r t  of t h e  ULRG study. 

The Willow River i s  another  r e l a t i v e l y  l a r g e  t r i b u t a r y  i n  t h i s  complex. It 
w a s  monitored on a grab b a s i s  during 1967 and 1970 near  t h e  r i v e r  mouth. 
1973 through 1975 t h i s  s t a t i o n  w a s  a l s o  monitored as p a r t  of the  ULRG study. B i -  
weekly sampling f o r  key loading parameters w a s  conducted during t h e  sp r ing  of 
1974 and 1975. 
a t  t h e  t i m e  water q u a l i t y  samples were co l l ec t ed .  The only o ther  t r i b u t a r y  monitored 
i n  t h i s  complex i s  t h e  White River. 
s u f f i c i e n t  t o  permit estimates of loading.  

From 

'l'he only flow da ta  a v a i l a b l e  are instantaneous measurements made 

The da ta  found f o r  t h i s  t r i b u t a r y  are not  

In general ,  t h e r e  are few loading da ta  a v a i l a b l e  f o r  t h i s  complex. Even 
though most of t h e  streams i n  t h i s  complex are r e l a t i v e l y  small t h e r e  is a very 
l a r g e  number of t r i b u t a r i e s  d ra in ing  i n t o  Lake Huron, Col lec t ive ly ,  they could 
be a s i g n i f i c a n t  source of contaminants t o  t h e  lake .  The i r r e g u l a r  drainage of 
t h e  bas in  w i l l  g r e a t l y  complicate determinat ion of loadings from t h i s  area. 
Fur ther ,  t he re  is only one continuous gauging s t a t i o n  over t h e  whole complex and 
i t  i s  loca ted  too f a r  upstream t o  be used as a r e l i a b l e  estimate of t h e  quant i ty  
of water de l ivered  t o  t h e  lake .  
a g r i c u l t u r a l  l and ,  loadings could p o t e n t i a l l y  be high. 

Since t h i s  area d r a i n s  a l a r g e  amount of 

--. 
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I DENT I F I CAT I ON AND EVALUAT I ON OF LAKE ERIE DATA 

BASIN DESCRIPTION 

The Lake Erie Basin covers  p o r t i o n s  of f i v e  of t h e  e i g h t  Great Lakes Basin 
S t a t e s .  
and i ts  t r i b u t a r i e s ,  bu t  a l s o  Lake S t .  Cla i r ,  t he  S t .  Clair River ,  and the  
D e t r o i t  River.  A t  t h e  o u t l e t ,  t h e  bas in  i s  def ined  t o  extend below the  mouth of 
Tonawanda Creek, a t r i b u t a r y  of t h e  Niagara River.  

From a hydrologic  s tandpoin t  t h e  bas in  inc ludes  not  only t h e  Lake proper 

The United S t a t e s  po r t ion  of t h e  Lake Erie Basin covers  .an area of 55,581- 
km2 (21 ,460 mi2).  F i f ty- four  percent  of t h e  area is  loca ted  i n  Ohio, 27 percent  
i n  Michigan, 11 percent  i n  New York, 6 percent  i n  Indiana ,  and t h e  remaining 
2 percent  is  loca ted  i n  Pennsylvania.  
r i v e r  bas in  groups as shown i n  Figure 18. River Basin Groups 4 .1 ,  4.2,  4 .3 ,  and 
4.4 cover areas of 13,468 km2 (5 ,200 mi2),  26,843 km2 (10,364 mi2) ,  8,425 km2 
(3 ,253 mi2),  and 6,838 km2 (2,640 mi2),  r e spec t ive ly .  

The Lake Erie Basin is divided i n t o  fou r  

Most of t h e  Lake E r i e  Basin l i e s  wi th in  t h e  e a s t e r n  l a k e  sec t ion  of t h e  
Cen t ra l  Lowland physiographic  province.  G lac i a t ion  of t h e  e n t i r e  bas in  has  
c rea t ed  morainal  h i l l s  of moderate r e l i e f  i n  t h e  Michigan area, t h e  ex tens ive  
lake  p l a i n s  border ing  t h e  l a k e  system and much of t h e  Maumee Basin, and mature 
t i l l - cove red  uplands of t h e  Appalachian region.  
over  300 meters (1,000 f e e t ) ,  wi th  t h e  g r e a t e s t  a l t i t u d e  reaching 700 meters 
(2,300 f e e t )  i n  t h e  Cat taraugus Creek watershedof  New York. Prominant 
physiographic  f e a t u r e s  inc lude  t h e  Maumee Lake P l a i n ,  which w a s  c a l l e d  t h e  Great 
Black Swamp before  i t  w a s  d ra ined ,  the  in l and  Portage Escarpment a long t h e  
sou theas t e rn  shore of Lake E r i e ,  and t h e  deeply inc i sed  headwater v a l l e y s  of 
Pennsylvania and New York. 

The bas in  d iv ide  has  a l t i t u d e s  

Bedrock exposures are inc reas ing ly  prominant toward t h e  e a s t e r n  p a r t  of t h e  
basin.  
most of t h e  bas in  except  i n  Michigan and l o c a l  areas i n  New York and .0hio .  
Mineral  d e p o s i t s  i n  these  areas c o n s i s t  of coarse-grained materials which conta in  
s i g n i f i c a n t  groundwater resources .  
of c l a y ,  s i l t ,  and f i n e  sand of low permeabi l i ty .  S imi l a r ly ,  c l a y  t i l l  mantles 
most of t h e  bedrock upland of t he  Appalachian P la teau  reg ion .  Poor dra inage  is  
s e r i o u s  i n  no r the rn  Ohio and Erie County, Pennsylvania,  o r  where t h e  s o i l s  have 
been developed from sandstone o r  sha le .  

The d r i f t  over ly ing  t h e  bedrock is dominantly f ine-grained throughout 

The l a k e  p l a i n  areas are under la in  by depos i t s  

About one - f i f th  of t h e  reg ion  is covered by f o r e s t .  The most common trees 

Approximately 59 percent  of t h e  area is  devoted t o  a g r i c u l t u r e  
are oak, a sh ,  maple, e l m ,  and hickory.  Most of t h e  f o r e s t e d  land c o n s i s t s  of 
small woodlots. 
and another 15 percent i s  urbanized. 
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Mineral resources  are p r imar i ly  nonmeta l l ic ,  c o n s i s t i n g  l a r g e l y  of o i l  and 
gas ,  sand and g rave l ,  s a l t ,  gypsum, c l a y ,  and pea t .  Large sal t  depos i t s  are 
loca ted  i n  t h e  western po r t ion  of t h e  b a s i n ,  wh i l e  c l ay  product ion dominates 
t h e  l a k e  shore  region.  

Area streams and l a k e s  ref lect  poor n a t u r a l  drainage condi t ions ,  e s p e c i a l l y  
i n  t h e  w e s t .  
i n  some stream reaches are due t o  municipal and i n d u s t r i a l  wastes and a g r i c u l t u r a l  
runoff .  Low disso lved  oxygen concent ra t ions  and high a lgae  growths a l s o  
c h a r a c t e r i z e  much of t h e  su r face  water resources  i n  t h e  Lake Erie Basin. Streams 
i n  t h e  east are t y p i c a l l y  s h o r t  and s t ra ight -coursed  as they  d r a i n  from t h e  
Niagara and Portage Escarpments t o  Lake Erie. The Maumee River has  t h e  l a r g e s t  
drainage area of any stream i n  t h e  Great Lakes Basin and con t r ibu te s  more sediment 
t o  Lake Erie than any o t h e r  s i n g l e  t r i b u t a r y .  

High d isso lved  s o l i d  concent ra t ions  and gene ra l ly  low water q u a l i t y  

EVALUATION AND SUMMARY OF LAKE ERIE DATA 

The f o u r  r iver bas in  groups def ined  f o r  t he  U.S. Lake Erie drainage bas in  
have been d iv ided  i n t o  20 hydrologic  areas, inc luding  14,794 km2 (5,690 m i 2 )  i n  
Michigan, 30,386 km2 (11,687 mi2) i n  Ohio, 1,323 km2 (509 m i 2 )  i n  Pennsylvania,  
and 5,959 km2 (2,292 mi2) i n  New York. Only about 25 percent  of t h e  1 2 8  t r i bu -  
t a r i e s  included i n  t h i s  l ake  bas in  were found t o  have water q u a l i t y  d a t a  
s u f f i c i e n t  t o  consider  e s t ima t ing  loadings .  Of these ,  on ly  20 were gauged a t  a 
near-mouth s t a t i o n .  Twenty-one of t h e  26 streams i d e n t i f i e d  i n  Table 4 as major 
Great Lakes t r i b u t a r i e s  i n  t h i s  l a k e  bas in  have been monitored a t  least  monthly 
f o r  water q u a l i t y  parameters.  

The Mamee River, which dominates t r i b u t a r y  loading from t h e  U.S. Lake Erie 
drainage bas in  has  an  e x c e l l e n t  water q u a l i t y  and q u a n t i t y  record covering a 
r e l a t i v e l y  long per iod of  time. Of the  major t r i b u t a r i e s  i d e n t i f i e d  i n  t h i s  
bas in ,  t hose  t h a t  r ep resen t  t h e  most s i g n i f i c a n t  discharge gene ra l ly  have very 
good records  of t r i b u t a r y  loading  da ta .  However, many smaller t r i b u t a r i e s  lack  
adequate d a t a  f o r  loading  es t imat ions .  
t r i b u t a r i e s  have l i t t l e  o r  no d isso lved  reactive phosphorus da t a  a v a i l a b l e  on 
them. Severa l  t r i b u t a r i e s  have s i g n i f i c a n t  heavy metal o r  p e s t i c i d e  da t a ,  
a l though e s s e n t i a l l y  no r e f r a c t o r y  organics  data w e r e  found f o r  any of t h e  
t r i b u t a r i e s .  

Also, a number of major Lake Erie 

The Lake E r i e  Wastewater Management Study (LEWMS) of t h e  Army Corps of 
Engineers has  provided some of t h e  most d e t a i l e d  loading d a t a  f o r  any of t h e  Great 
Lakes. A s  p a r t  of t h i s  s tudy,  t h e  inpu t  of t r i b u t a r y  loadings  from a number of 
streams i n  River Basin Groups 4.2, 4 .3  and 4.4 dur ing  a series of storm runoff 
events  i n  t h e  s p r i n g  of 1975 w a s  determined. Three streams, inc luding  t h e  Maumee 
River,  were sampled i n  d e t a i l  over  a t o t a l  of t e n  runoff  events ,  fou r  o t h e r s  were 
sampled dur ing  two runoff  even t s ,  and two a d d i t i o n a l  t r i b u t a r i e s  were sampled f o r  
a t o t a l  of t h r e e  and f i v e  runoff events ,  r e spec t ive ly .  

DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 4.1 

River Basin Group 4 .1  covers  an  area of 13,468 km2 (5,200 m i 2 ) ,  shown i n  
Figure 19. Th i s  r i v e r  bas in  group con ta ins  seven hydrologic  areas. Descr ip t ions  
and maps of t h e s e  hydrologic  areas fol low.  
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Figure 19 

RIVER BASIN GROUP 4 . 1  
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Hydrologic Area 4.1.1 
Black River 
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Hydrologic Area 4.1.1 
Black Creek (S t .  C l a i r )  

The Black River encompasses an area of 180,000 hec ta re s  (446,000 a c r e s ) .  I n  the  
east c e n t r a l  p o r t i o  

M i l l  Creek. 
Approximately 20 percent  of area exists as s c a t t e r e d  fo re s t ed  areas, about 60 
percent  is u t i l i z e d  i n  a g r i c u l t u r e ,  and 10  percent  i s  urbanized. The bedrock 
c o n s i s t s  p r imar i ly  of sandstone. 
of s i l t  and c l a y  near  t h e  shore and g l a c i a l  t i l l  throughout t h e  rest of t he  b.asin. 
Important gas  f i e l d s  and salt formations e x i s t  i n  t he  area. Approximately th ree  
major m u n i c i p a l i t i e s  and fou r  major i n d u s t r i e s  u se  t h e  su r face  waters of t h i s  a r ea  
f o r  waste a s s imi l a t ion .  The c i t ies  of Por t  Huron (pop.: 35,794), and Marysvi l le  
(pop.: 5,610) are the  major populat ion c e n t e r s  i n  the  area. 

of Michigan's Lower Peninsula  the  Black River has a mean annual 
d i scharge  of 7.8 m 31 s (275 c f s ) .  An important t r i b u t a r y  t o  the  Black River i s  

The area is  gene ra l ly  f l a t  and has a s i g n i f i c a n t  amount of wetlands. 

The material covering t h e  bedrock is  composed 
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Hydrologic Area 4.1.2 
St. Clair Complex 
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Hydrologic Area 4.1.2 
S t .  Clair Complex 

The St .  Clair Complex inc ludes  155,000 hec ta re s  (383,000 a c r e s )  i n  t h e  
The major r i v e r s  d ra in ing  

Both of t hese  r i v e r s  d r a i n  i n t o  t h e  

sou theas t  po r t ion  of Michigan's Lower Peninsula.  
the  area are t h e  P ine  Riv 
annual d i scharge  of 2.3 m57s (81 cfs). 
S t .  Clair River.  There are a number of o t h e r  small streams t h a t  a l s o  provide drainage 
f o r  t h i s  complex. 
15  percent  of t he  area is f o r e s t e d ,  60 percent  devoted t o  a g r i c u l t u r e ,  and 15  
percent  urbanized. The bedrock i s  composed p r i n c i p l y  of sandstone. 
material is composed of s i l t ,  c l a y  and g l a c i a l  t ill .  Severa l  mun ic ipa l i t i e s  and 
i n d u s t r i e s  use  t h e  area's r i v e r s  f o r  waste ass imula t ion .  
S t .  Clair (pop.: 4,770), Marine C i t y  (pop.: 4,567), New Baltimore (pop.: 4,142),  
and Richmond (pop.: 3,234) are t h e  areas of g r e a t e s t  human p res su re  on t h e  Complex. 

(ungaged), and the  Belle River ,  which has a mean 

This  area is  gene ra l ly  f l a t  w i th  few wetlands.  Approximately 

The over ly ing  

The c i t ies  of 
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Hydrologic Area 4.1.3 
Clinton River 
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Hydrologic Area 4.1.3 
Cl in ton  River 

The Cl in ton  River d r a i n s  an  area of 155,000 hec ta re s  (383,000 a c r e s ) .  The 
area i s  loca ted  i n  t h e  southeas t  po r t ion  of Lake Michigan's Lower Peninsula.  
Cl in ton  River has a mean annual d i scharge  of 14.3 m 3 / s  (505 c f s )  and d r a i n s  
i n t o  Lake S t .  Clair .  Major t r i b u t a r i e s  t o  the  Cl in ton  River are the  North 
Branch, Pa in t  Creek, and Red Run. There are s e v e r a l  a d d i t i o n a l  small streams t h a t  
a l s o  provide dra inage  f o r  t h e  area. The topography varies from f l a t  t o  r o l l i n g  
wi th  f e w  wetlands.  About 15  percent  of t h e  area is  f o r e s t e d ,  50 percent  
a g r i c u l t u r a l i z e d ,  and 20 percent  found i n  h ighly  developed met ropol i tan  areas. 
The bedrock is  composed p r imar i ly  of sandstone. The su r face  m a t e r i a l  c o n s i s t s  
of s i l t ,  c l ay  and g l a c i a l  t ill .  Heavy i n d u s t r i a l  development, t o  a l a r g e  ex ten t  
a s soc ia t ed  wi th  t h e  automotive indus t ry ,  is  a major i n f luence  on the  water 
q u a l i t y  of t h i s  area. A cons iderable  amount of t he  area's municiple waste 
is treated by D e t r o i t  Water Serv ices  and discharged t o  t h e  Rouge River i n  
Hydrologic Area 4.1.4. However, t h e r e  s t i l l  is  s i g n i f i c a n t  municiple and 
i n d u s t r i a l  d i scharge  i n t o  t h e  su r face  waters. The Cl in ton  River i s  cha rac t e r i s -  
t i c a l l y  s lugg i sh  ( a s  many of t h e  streams dra in ing  i n t o  t h e  western po r t ion  of 
Lake Er i e )  and c a r r i e s  a high silt load.  Cities of Pont iac  (pop.: 85,279),  
M t .  Clements (pop. : 20,476), and Rochester (pop.: 7,054) are the  major 
concentrated populat ion c e n t e r s  i n  the  area. 

The 
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Hydrologic Area 4.1.4 
Rouge Complex 
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Hydrologic Area 4.1.4 
Rouge Complex 

The Rouge Complex encompasses an area of 189,000 hec tares  (468,OO acres) .  
The Complex is loca ted  i n  t h e  southeast  por t ion  of Michigan's Lower Peninsula. 
The major t r i b u t a r y  i n  the  area the  Rouge River, which has a mean annual 
discharge of approximately 6.4 m s (226 c f s ) .  Major t r i b u t a r i e s  t o  t h e  Rouge 
River are t h e  Upper, Middle, and Lower Rouge Rivers. The area is genera l ly  
f l a t  with few wetlands. Approximately 15  percent  of the  area is fores ted ,  
another 20 percent  devoted t o  a g r i c u l t u r e ,  and over 50 percent  c o n s i s t s  of the  
highly developed D e t r o i t  Metropolitan Area. Bedrock i s  composed of sandstone 
and shale. The overlying material c o n s i s t s  of s i l t  and c l ay  w i t h  some 
g l a c i a l  t ill .  Heavy indus t ry ,  t o  a l a r g e  ex ten t  assoc ia ted  with the  automobile 
indus t ry ,  e f f e c t s  the  water q u a l i t y  of t h i s  Complex. There is some pea t ,  
c l ay ,  sa l t ,  and sand and grave l  ex t rac ted  from the area. A l a r g e  number of 
major i n d u s t r i e s  and numerous combined sewer overflows discharge wastewater 
i n t o  the  sur face  waters of t h i s  Complex. The Rouge River d r a i n s  much of metro- 
po l i a ton  D e t r o i t  (approximate population 3,000,000), subjec t ing  the  r i v e r  
t o  severe human pressure.  

38 

Sta t ion  Key 
DAM River 

S t a t  ion  and 
Location S t a t i o n  Numbers 

Rouge River 
a 
b 

d 
e 
f 
g 
h 
i 
j 
k 
1 
m 
n 

C 

Ecorse River 
0 

P 
q 

r 
Frank and Poet Drain 

S 
BrownstowzdMarsh Creek 

t 
U 

4 14  01 
4140101 
4 14 0102 
4140103 
4140104 
4140105 
4 14 0106 
4 14 01 07 
4 1 4  01 08 
4140109 
4 140110 
4 1 4  0111 
4 14011 2 
4140113 
4140114 
4 14 02 
4 14 02 01 
4140202 
4140203 
41403 
4 1403 01 
4 14 0302 
41404 
4 14 04 01 
4140402 
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Hydrologic Area 4.1.5 
Huron River 

SCALE IN MILES 

0 5 10 15 
c 

448 



Hydrologic Area 4.1.5 
Huron River 

The Huron River d r a i n s  an  area of 220,000 hec ta re s  (543,000 a c r e s ) .  The 
area is  loca ted  i n  t h e  southeas t  po r t ion  of Michigan's Lower Peninsula.  
River has a mean annual  d i scharge  of 12.6 m3/s  (445 c f s ) .  
t h e  Huron River are M i l l  Creek, and the  Portage River.  Topography v a r i e s  from 
f l a t  t o  r o l l i n g  wi th  r e l a t i v e l y  few wetlands.  Approximately 20 percent  of the  
area is f o r e s t e d ,  60 percent  devoted t o  a g r i c u l t u r e  and 15  percent  urbanized. 
Bedrock i s  composed mostly of sandstone wi th  some s h a l e  i n  t h e  e a s t e r n  por t ion .  
The over ly ing  material i s  composed p r i n c i p a l l y  of silt  and c l a y  i n  the  east 
wi th  g l a c i a l  t i l l  i n  the  w e s t .  Several  m u n i c i p a l i t i e s  and i n d u s t r i e s  d i scharge  
s i g n i f i c a n t  amounts of t r e a t e d  wastewaters i n t o  t h e  s u r f a c e  waters of t h i s  area. 
The c i t i e s  of Ann Arbor (pop. : 99,797), Y p s i l a n t i  (pop. : 29,538), and F l a t  
Rock (pop.: 5,643) are t h e  major developed and i n d u s t r i a l i z e d  reg ions  wi th in  
t h i s  area. 

The Huron 
Major t r i b u t a r i e s  t o  

S t a t i o n  
Location 

Huron River 
a 
b 

d 
e 
f 
g 
h 

C 

S t a t i o n  Key 
DAM Rivers  

S t a t i o n  Numbers 
and 

41501 
4 150101 
4150102 
4150103 
4150104 
4150105 
4150106 
415 0107 
415 01 08 
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Hydrologic Area 4.1.6 
Swan Creek Complex 

The Swan Creek Complex encompasses an area of 74,000 hec tares  (182,000 acres )  
in t he  southeas t  por t ion  of Michigan's Lower Peninsula. 
t h e  area are; Swan Creek, Stoney Creek, and Sandy Creek, a l l  of which are ungaged. 
The topography is  very f l a t  with r e l a t i v e l y  few wetlands. 
of the  area i s  fo res t ed ,  about 60 percent devoted t o  a g r i c u l t u r e  and about 10 
percent urbanized. The bedrock is  compossed mostly of sha le .  The bedrock is  
covered by a combination of silt  and c lay .  Swan Creek and Stoney'Creek each have 
a municipal wastewater discharge flowing i n t o  them. The c i t ies  of Woodland 
Beach (pop.: 2,249) and Det ro i t  Beach (pop.: 2,053) are t b  only urbanized areas 
i n  t h i s  region.  

Important streams dra in ing  

Approximately 15 percent 

S t a t ion  Key 

S t a t i o n  and 
Location S t a t i o n  Numbers 

DAM Rivers 

Swan Creek 41601 
a 4 1601 01 
b 4160102 

C 4160201 

d 4160301 

Stoney Creek 41602 

Sandy Creek 41603 

45 1 



Hydrologic Area 4.1.7 
Raison River 

SCALE IN MILES 
3 
0 5 10 15 
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Hydrologic Area 4.1.7 
Rais in  River 

The Rais in  River covers  an area of 326,000 hec ta re s  (805,000 a c r e s ) .  

t i n  t h e  S t a t e  of Ohio. 

Ninety- 
e i g h t  percent  of t h i s  area is loca ted  i n  t h e  southeas t  corner  of Michigan's Lower 
Peninsula  wi th  remaining 2 perc  The Rais in  River has a 

are the  S a l i n e  River,  t h e  Macon River,  t h e  South Branch of the  Rais in  River,  and 
Black Creek. 
Approximately 20 percent  of t he  a r e a  is  f o r e s t e d ,  about 60 percent  devoted t o  
a g r i c u l t u r e ,  and about 15  percent  urbanized. The p r i n c i p l e  bedrock composition 
i s  dolomite  i n  t h e  east, s h a l e  i n  the  c e n t r a l  reg ions ,  and sandstone i n  t h e  west. 
The over ly ing  material p r i n c i p l y  c o n s i s t s  of silt  and c l ay ,  wi th  g l a c i a l  t i l l  i n  
some areas. 
waters f o r  waste a s s imi l a t ion .  The c i t i e s  of Monroe (pop.: 23,894), Adrian 
(pop.: 20,382), and Tecumseh (pop.: 7,120) r ep resen t  t h e  major populat ion c e n t e r s  
w i th in  t h e  area. 

mean annual d i scharge  of 19.5 m 31 s (689 c f s ) .  Major t r i b u t a r i e s  t o  the  Raisin River 

The topography is gene ra l ly  f l a t  wi th  r e l a t i v e l y  few wetlands.  

A number of m u n i c i p a l i t i e s  and i n d u s t r i e s  use  t h e  areas su r face  

S t a t i o n  Key 

S t a t i o n  and 
Location - S t a t i o n  Numbers 

a 4170101 
b 4170102 
C 4170103 
d 4 17  0104 
e 4170105 
f 4170106 
g 4170107 
h 4170108 
i 4170109 

4170301 j 
k 4170302 

1 4170501 

m 4170601 

n 4170701 
0 4170702 

DAM Rivers  

River R a i s i n  41701 

Otter Creek 41703 

Yetter Drain/Bay Creek 41705 

L i t t l e  Lake Creek 41706 

Halfway Creek 41707 

45 3 



RIVER BASIN GROUP 4.1 ' 

54- 
7 4  

66 

67 

68 

69 

70 

73 

7 4  

;, 

I W E  OF DATA 

HYDROLOGIC AREA 4 . 1 . 1  B l a c k  River (Michigan) 

3 
~ 4 1 1 0 1  B l a c k  River flow: 7 . 8  m I s  ( 2 7 5  cfs) 

* 1  

'' * 1  

" * 1  2BC 9 2c 2BC 2BC 

21 4110101 ~ ~ ! ~ 5 ~ ~ ~ ' ~  82-37-05  
OD' 
3Bb 

, 9c 
50 
2A 

98-D 
5A 

9B-D 

I' * 1  

" * 1  

*I * 1  

1 50 

SAC 
2BD 

2BC 2C 2BC 2 C  2 c  

I '  

06 a110102 West E n d  of Oxbow. 
River %le 6 .2  

2BC 2C 2BC 

2BC 2BC 2BC 

Foot of Woodstock D r i v e ,  

73 1 06 ~110105 L:4rBG;ffe;.2 2 c  2c 2 c  

2BC 2BC 2C End or Thomas Street. 7 3  

63 96 ~ l ; o l o i  a t  c&o RR B r i d g e  * 8B-D 88-D 88-0 

O6 4110106 I 3iver W L l e  1.9 

in Port Huron 

5A 5 A  SA 
88-0 8B-D 88-0 64 I' 

aA-c 8 ~ - c  8A-C 
50 5D 5D 
8A SACD 5ACD 

I 5B-D 2 8  2B 66 ' 

6 7  I 8 8 

69 " 5 5 ;$ 5B-D 

70 * i ' 8  5 5 5 5 

2A 
8B-D 

8AB 8AB 8AB 
5CD 5CD SCD 6a 

i I 
I 7 1  5 5 5 5 

I 
I 

" 

5A-C SA-C SA-C SA-C 
I 2D 2D 20 2D 

1 2 1 "  I " 

dWeealy from October 7 through November 26. 

b3a11y from !4av cnrough September. 

2BC 2BC 2C 2 c  

2BC 2BC 

2c 2 c  2 c  2c 

2 c  2c 2BC 1 2BC 

2BD SB-D BB-D 88-D 

SA 5A SA 
8B-D 

8 A  
5B-D 

dB-D 8B-D 2D 

5c 5c aA-c SACD 
5D 5D 

5AC 5ACD 5ACD 
2BD 2B 2B 

8 8 8 

8AB 8AB 2B-D 8AB 5ACD 
5CD 5CD 5 0  88 

5 5 5 5 5 5 

5 5 5 5 5 S 

5 5 :t 5 

5A-C 5A-C SA-C 2AD SA-C 5A-C 
ZD ZD 2 0  ZD 5BC 2D 

454 



STATION 
NUMBER 

0110101 

TYPE OF DATA 
P R  

H E A W  METALS E E 0 
s F R  

I T R G  
R 1 I A A  

0 DIS C C N  
N 

A 0 o c  
L E R S  

M 
A 
N 
G 
A 

E 
S 
E 

C 
H 
L 
0 

0 

S Y  I 

A ;  A E E 
N o  1 SOLVED I T 1 

0 pH 
C A  

S Y  D 

~ - - ~ ~ - - 

2BC 2BC 

45 5 

0110102 j ZBC 1 2BC 

4110103 2BC 2BC 

4110100 2BC 

1110105 2 c  2 c  

4110106 2BC 2BC 

6110107 aB-D 8B-D 

2BC 2BC 2BC 2BC , 2BC 

2BC 2BC 2BC 2BC 2BC 2 c  

2BC 

2 c  2 c  2 c  2 c  2 c  

2BC 2BC 2BC 2BC 2BC 

88-D 88-D 8B-D 2BD 

1 I, 

' I, 

I I' 

1 I. 

?A SA SA 5A 5A 5A 
88-D 88-D 8B-D I 8B-D 8B-D 

8 1  

8A-C 8A-C 8A-C 8AB 8AC 
5D SD 5D 5cD 5D 

5ACD 5ACD 5ACD 5ACD 5ACD 
21) ZB ZB 28 ZB 

8 2cD 

2B-D 

8AB 0hB 5A EB j 
2 c  2 c  2 c  , 
JAB 8AB 8B 88 8AB 

5CD 5 0  5CD 2B-D SCD 5CD 5CD 
a .a  

5 5 5 5 5 2A 

5 5CD 5 5 5AB 5 5 5 

5 5 5 5 2ABD 5 5 5 2 c  2 c  2 c  

5ABD 
2 c  

5 B  58 
zc 2D 2D 

2 c  2 c  5c zc 2 c  5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 5A-C 
ZD 2D 2 D  2D 2D 2D 2D 2D 



STATION A SFATION R NUMBER DESCRIPTION 
6) Y 

73 06 bl10107 (Continued) 

74 " 
,I 

73 o6 4110108 A t  1 0 t h  Avenue Bridge 
i n  Porr  l iuroa 

74 I' 

75  
- 

456 

PIPE OF DATA I 
A D  

A 
L 

k l  B 
O D  n 

8 
W I  

E N S 
S D 

A C I  
E 
5BC 5A-C 5A-C 5A-C 5A-C SA-C SA-C 5A-C SA-C SA-C ' 
2D 2D 20 ZD ZD 2D 2D 2D 2D 2D 

2A u u 2A ZA 2A 2A 2 A U  2A 

2B 2B 
5 c  5c  

5 5 5 S 5 5 5 5 5 

28 5c  5c 2 s  
5c 5c  

2A 5A-C SA-C 5A-C 5A-C SA-C 5A-C SA-C SA-C 

$1102 Unnamed T r i b u t a r y  Sourh of South Park (No Data Found) 

HYDROLOGIC M E A  4.1 .2  S t .  C l a i r  Complex 

' 61201 Pine  River 

67 21 I 11120101 3s-25 Bridge 2BC 2BC 2BC 

76 'I 
2ABD 

5 c  

67 21 4120102 Ne-n b a d  Bridge 2C 
T5N. R16E. S e c t i o n  22 

6 7  21 b120103 :i:: E$, Section 27 2BC ZBC 2BC 

63 06 i lZOl04 Y--29 Bridge Near Mouth 8B-D 8B-D 

5A 88 
8B-D 5ACD 

8A-C SA-C 
65 I' 5 D  5D 

66 'I 5 5 

67 '' 8 8 8CD 

68 I' 

69 " 5 

70 " 5 5 5 5 

8A-C 8A-C 8A-C 
5D 5D 5D 

I 

I 
1 

I 
I 

2BC 2BC 

ZC 2c 
I 

2BC 2BC 

88-D 6 3B-D 8B-D 

5A 88 SA ' 
88-D SACD 8B-D 

8A-C 8B 
50 5ACD 5c BA-C 

5D 

5 5 5 

8D a 8 

BA-C 
SD 6 8A-C 

SD 

5 5 5 5 5 

5 5 5 5 5 



STATION 
NUMBER 

TYPE OF DATA 
M 
A 
N 
0 

E 
S 
E 

C 

M s $ p  :? 0 
T U P  R 

I 
D 

?: A B  
0 
I H E  :g L L  
A L N  E E D 

K N  T ? E  S H 2 T J '  0 s L 

A N ? A t 3  
PH 

SA-C SA-C SA-C SA-C SA-C SA-C 5A-C '$2 ZD 
ZD ZD 2 D  2D ZD 7.D ZD 

u u  U U ZA u u  u 
211 2n 2 B  211 ZB 20 211 
5 c  sc 5 c  sc 5c 5 c  5c 

5 5 5 5 S 5 5 2c 

5A-C 5A-C SA-C 5A-C S A 4  SA-C 5A-C 

2BC 2BC 

2c 2c 

ZBC 2BC 

8B-D 8B-D 8B-D 8B-D a8-D 

5A 5A 5A 5A SA 
3B-D 8B-D 8B-D 88-D 8B-D 
8A-c am LUB 8A-C 8A-C 
5D 5CD 5CD 5 0  5D 

5 5 5 5 5 

a a 
8A-c 

5A 88 5A 88 am 
2c 2c 2c 

SD 5D 5D SD 

5 9 5 5 5 5 5 

5 5cD 5 5 5 

6 8B-D 8B-Q 8A-c 

I " 

P R  
HEAW METALS E E 0 s F A  

I T R G  
T I A A  
0 DIS C C N  
T SOLVED I T I 
A D O C  

E A S  L 
S Y  

A R  
N o  N 

ZD zc ZD 2c 2c 

? 

2 c  2c 

I 

~ 

I 
I 
I 

j 6 

I 
I 

i 2cD 

6 

2c 

t 

I 1120101 
I " 

I 4120102 

/- 
F I 4120104 

I " 

I " 

I " 

L- 
I " 

45 7 



A STATION STATION 
DESCRIPTION 

O D  
W I  
D S  

n 
T R  
A G  

E 

S A :  

5 

SA-C 

B 
H 
A 

I 
D 

S 
S 

5 SA SA 
2BD 2BD 5 5 5 5 

S A 4  SA-C SA-C SA-C SA-C SA-C SA-C SA-C 

PlPE OF DATA 1 

7 1  

72- 

06 4120104 (Continued) 

I I I I I 1 I I I I I 4 73 
74- 
75 

o6 4120105 S t .  C l a i r  C i t y  Dock 
42-49-07  X 82-29-26  

* S 5 5 5 5 5 5 5 5 

45 8 

u 2A u 2A 2A u ZA 2A u 

f l o w :  2 . 3  m3/s (81 cfs) 

7 6  
~~ 

I' 

41202 B e l l e  R i v e r  

;;- 
67 

67 

71- 
75 

I I 

21 4120201 H i s h w a y  19 B r i d g e  at 
-phis 42-54-03x82-4609 1 

I 21 4120202 S t .  C l a i r  Highway 2BC 2BC 2BC 2BC 2BC 

2BC ZBC 2BC ZBC ZBC 
21 r120203 TON, R l 6 E .  Section 2 3  

T4N, R16E. S e c t i o n  6 
King Road 

M e i s n e r  Road B r i d g e  
4120204 62-45-14  X 62-29-33  

I 
I ---- 

* s  5 5 5 5 5 5 5 

I 
7 6  I '* 

63 06 

64 'I 

65 " 

66 '' 

I- 

I 
2A 2A 2A 2A 2A 2A 2A 2A 2A 1 2A , 

L 

4 1 2 0 2 0 5  B r i d g e  S t r e e t  i n  * 88-D 8B-D 88-D 88-D 8B-D 88-D 

88-D 88-D I 8B-D 8B-D 

b r i n e  C i t y  
5A SA 5A SA 5 A  SA I 

8B-D 8B-D 1 
8A-C 8AB 1 

5D 5CD ' 
2D 

8 8A-C 
5D 

5 5 SACD 5ACD 5ACD :F 
2BC 8 6 7  " I 8 8 8 

8AB 8A-C 80 
5ACD 68 " 5CD 5D 1 

I 

I 
69 *' S 5 58-D 

7 0  ' 1 '' 5 5 5 5 

71 '' S 5 5 5 

SA-C 5A-C SA-C SA-C 
2D 2D 2D 2D 7 2  '' 

7 3  I' 5B-D 5 5 5 

I 

- 

8D 

8E 88 
5ACD SACD 

8AB 88 1 
5CD 5ACD 6 

5 5 5 5 5 

5 5 5 5 5 S 

5 5 i:D 5 
i 

SA-C SA-C SA-C SA-C 5A-C 5A-C I 

1 

I 

2D 2D 2D 2D ZD 2D 

5 5 5 5 5 5 1  

I 

I 
I 

, 
I 



NUMBER 
STATION 

6120104 

,* 

4120105 

6120201  

4120202 

6120203 

6120206 

459 

TYPE OF OATA 
P R  

M H E A W  METALS E E 0 
A T ?: s A S F R  C 

H 
I T R O  : T I A A  

A R  0 0% C C N  
A N o  N T SOLVE0 6 T I o c  

E R S  
E 

S Y  
S D 
E E 

K N  
M 0 ! A  T O  L 

A 
L 

PH 

E D A 

5 S 5 5 6 5 5 5 ZC 2c 2c  

2c 2c 2cD SA-C 5A-C 5A-C S A 4  5A-C 5A-C 5A-C SA-C 
ZD 2D 20 2D 2D 20 ZD 2D 

5 5 5 5 5 5 5 5 2c zc 2c 2c 

u u u u u 2A u u 

28C ZBC 

2BC 2BC 

5 5 5 5 5 5 5 5 2c 2c 2c 2c 

I 
1A 2A 2A 2A u u 2A 2A 



E y a  
STATION E 

A STATION R NUMBER DESCRIPTION 
B) Y 

460 

TYPE OF DATA I 

S P  n t D  
A K 4 O  

E 

O D  T T  
W I  " D  

g R  T S I i i  t: ' i  E L  k S  T I  R D A ' f  ? O : t  F !  S 
C N I  l f  I 

I 
T R  I 

E Y 

E 

N 
A G  ' D  D E  S 

RIMR ~ I N  

71 21 

12 

71 21 

72 I' 

71 Z1 

7 2  I' 

7 3  (' 

71 21 

GROUP 4.1 

41203 Harsh Drain 

2c 2c 2C 2C 2c 2c 

2B 2B 20 2B 28 2B 

Near Broad Bridge 
6120301 ' 42-41-05 x 82-31-52 

61204 Beaubien Creek 

Near S t a r v i l l e  
4120401 42-60-24 x 82-35-15 2c 2C 2C 2c ZC 2c 

2B 2B 2B 2B 2B 

1 
I 

$1205 Swan Creek 

A t  Arnold Road Near Fair I 
'120501 Haven 62-62-30x82-39-05 2C 2c 2C 2c 2C 2c 

2B 2B 2B 28 2B 2B 

2c 2C 2c 2c 2C 2c 

(.1?0502 Near hnchorvl l le  2c 2c 2c 2c 2C 2C 
Swan Creek Tributary 

42-41-37 x 82-40-06 
I 

71 

i 2  

41206 Yarsac Creek 
I 
1 

A t  New Baltunore 
21 i 4120601 0?-61-37 82-42-30 2C 2c 2c 2C 2c 2c 

I' 2B 2B 2 8  2B 2B 2B 
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Y G A  
STATION E STATION 

Y 
R NUMBER DESCRIPTION 
6) 

TYPE OF DATA 
A 

B 
n 
A " ' 0  R ' g  t S  R " P E L  T I  D 

E 
I 

S T R  I 
A G  

E 

O D  T S P  

L 

N 

W I  

:\ N I  N L 8  g g  S 
L 

D E  

- 

% h e  samples c o l l e c t e d  in June ,  ten c o l l e c t e d  in J u l y ,  1967. 

Rim BASIN 

-~ 

. 

71 21 

72 I' 

66 21 

67 I' 

68 1 '' 

69 'I 

GROUP 4'1 

41207 Salt River 

24 Hila Road Near 
4120701 xw BaItimore 2D 2D 2D 2D 2D 2D 

42-41-25 X 82 -46-02 

2B 28 2B 2B ZB 2B 

HYDROLOGIC AREA 4.1.3 C l i n t o n  a i v s r  

41301 Clinton River f lw:  1 4 . 3  m3tp (505 cfr)  

* 2D 2D 

* 11EPZD 2BC 2BC 

Near FKAOer 
4130101 42-34-40 X 82-57-00 

I 2BC 2BC 9AB 
l l C a  5 D  

9A 
2BC 

I- * 9A 
2BC 

* ;r 2BC 2BC 9D 28C 2BC 

70 

72 

7 3  

34- 
74 

69 

72 

'I 1 'I * 98-D 98-0 I 
I 2A 2A 

5D 5D 
2A 2A 

" 1 " 

I* 1 I' SB-D 5B-D 

* 1  21 I 4130102 ' A t  Y t .  Clemens 

I' 1 2BC 28C 2BC 2BC 

42-35-65 X 82-54-35 

" 1 '' * 1  2D 

73 I I' 

67 21 ir130103 1 
73 o6 41301r)4 Southernmot Outlet 

63 I O6 .r*130105 1 Nocth  42-36-20x82-50-00 

66 " 1 " 

65 1 'I 

Xoravian Drive in 
, Y t .  Cleavns T2N. R l 3 E  

42-34-35 X 82-52-15 

Bridgeview Rd. Near 

66 1 'I 

I 

* 1 Ec 2D 2D ZD 

2BC 2BC 2BC 2BC 2BC 

:y 5B-0 iy 58-0 5B-D 5 8 4  5B-D :y 5 8 4  

8B-D 88-D 8B-D 8B-D 2BD 2BD 88-D 8B-D 

2A SAD SAD 
88C 8BC 

SAD SAD 5AD 5AD 
8BC 8BC 8BC 8BC 

8A-C 8A-C 8A-C 8A-C 2A ZA 8A-C 8AB 
5D 5D 5D 58 5 c  5 c  5D 5CD 

SACD 5ACD 5ACD 5ACD 5ACD 
8B 8 B  88 8 B  8B 

2A 



,,130104 i:D 5B-D 
5BD SED 5BD SBD 
9c 9c 9c 9c 

I I I I I I 

I I, 5AD 5AD 5AD 
8BC 8BC 8BC 

8A- C 8A-c 8A-c 
SD 5 D  SD 

E OF DATA 
P R  m H E A W  METALS E E 0 A - S F R  

N I T R G  
G T I A A  
A R  0 DIS C C N 
N O  N T SOLVED 1 T I 
E A D O C  
S L E R S  

C 

L 
O L  0 
T U P  R 

I A B  I 
O 

E E 

s n 

E S Y  D 

I I 1 I I I I I I 

8AD 
8BC 
8AB 
5cD 

2D 

ZB 

2A 5AD 
8BC 

8A-C 
so 

46 3 



RIVER  IN GRW 4.1 
J O D  

W I  

T R E  
A G  

E 

8 8 

8AB aAB 
5CD 5CD 

5 5 

A D  
K A0 
A 
I 

H L 

i 

s 

8 BCD ir e 8 

 AB  AB e a  ZB-D 2B-D 8AB 5CD 8AB 5cD 

:y SB-D 5 5 5 5 5 5 

5CD 5CD 5CD 

4 

1 - l "  I " I 

67 06 4130105 (Continurd) 

68 I' 
1 

69 I' 
4 

~ 

70 '' 

TYPE OF DATA I 
I 

5 

SA-C 
2D 

5 5 5 5 5 5 5 5 5 

5 5A SA 
5 5 5 5 2BD 280 

SA-C SA-C SA-C SA-C SA-C SA-C SA-C SA-C SA-C 

ZBD 5ABD SABD 
9c 9c 5 5 5AB 5AB 

9C 8D 9C 2D 

9CD 9CD 9 c  9CD 9D 9cD 

76 ( 1  5 5 5 5 5 5 5 5 5 5 

75 " I ** 2A 2A 2A 2A 2A 2A 2A u 2A 2A 

7 3  o6 ' 4140'105 Southfield X-vay 11~' ' llCa 28 zc l::a zc 2c li:a 2BC 
1 42-18-28 X 83-12-53 

asanpled three cimes each day on July 16 and 17 

464 



STATION 
NUMBER 

4130105 

I 

~ 

41 40 10 1 

I " 

4140102 

I ' 4140103 

4140104 

465 

TYPE OF DATA 
P R  

H E A W  METALS E E 0 

I T R G  
T I A A  
0 DIS C C N  
T SOLVED I T I 
A D O C  
L E A S  

M 
A 
N 
G 

M 0 A R  
N o  N 
E I A B  I 
S D 
E E E 

a 2m 

ZB-D 

- S F R  
C 

S H 
K N  T 

T J 1  0 L " T S A  O L  
PH 

S Y  

C A  

D A L N  

a u  (UB SA 80 
2 c  2c 2c 

8AB a u  am aB a8 6AB 

a 

SCD 5cD 5cD 2&-D 5cD s a  5cD 

S 5 5 5 r  5 5 5 u 2 c  

5 5CD 5 5 5 

5 5 5 5 U B D  5 5 5 2 c  2 c  2 c  2 c  

SA-C SA-C SA-C SA-C SA-C SA-C SA-C 511-C 2 c  2 c  2 c  

SABD '2 2D 2D 2 c  2D SABD 5ABD SABD SABD SABD 
9c 9c 9c 9c 9c 9c 

4 

I 
I 
I 

?BC 2BC 

ZCD 2 C  2cD 2cD 2cD 2cD 2c ZD 2D 2D 

SA-C SA-C 2 c  2 c  2c I 
2D 2D 

SA-C SA-C 5A-C 
2D 2D 2D 

SAB SA-C ZD 

5 5 5 5 5 5 5 5 2 c  

2A 2A 2A 2A u u u 2A u 
2 8  

5AB 5AB sa 5AB 5 I U  
9CD 9CD 9CD 9CD 9CD 9CD 9D 

2BC 2BC 2C 2BC ZBC 2BC 4140105 llCa 

2D 2D 2D 

2 c  2c 2 c  

2A u 2A 

L 



" S a m p l e d  three :irnes e a c h  dav. J u l y  16 a n d  17. 

466 



4140111 

4140112 

9c SCD 5CD SCD 

9c SCD 1 5CD 5CD I 
I 

I " 

I : '  
I I, 

I 

I 
; I, 

467 

I 

2A 2B 2B 2B 28 2B 2A 

5CD SCD SCD SCD SCD 5CD SCD 

2B 2B 2B 2 8  2 8  2B 2 8  I 

58-D SCD 5CD SCD 5CD 5CD 5B-D 

28 2 8  2B 2 B  28 2 B  2B 
I 

SCD 5CD SCD 5CD SCD SCD SCD 

2 8  2B 2 B  2B 28 2B 2B 

2B 2B 2B 2B 2 B  28 2 8  2 8  

I 

I SCD so 5CD 2c S U I  SCD SCD 5CD 

I sc sc 5c sc SC SC 5c sc 
I I 1 

4140113 28-D I 1 

5BD I 
2 c  I 

I 
I 

2A 2B 2 8  2 8  28 2B 2A 
58-D 

28 
5CD 

SABD 
8C 
5AC 
8BD 
5AD 
8BC 
2AC 
58 

L 
4140114 ;; 

2BC I /  5CD 5CD 5CD SCD 5cn 5B-D 
2 8  2B 2 8  28 2B 2A I 
SCD 5CD 5CD 5cD 5CD SBD I 

2 c  SABD 2A 
SBD 2c 

SA-C SABD SABD SABD SABD 
ZD 8 C  8 C  8 C  8 C  8c 

4 

&I 2c I 
SAC 5AC SAC SAC SAC SAC 
8BD 8BD 8BD 8BD SBD SBD 

8 8 C  8BC 8BC 8BC 8BC 8BC 8BC 
2AC 2AC 2AC 2AC 2AC U C  U C  
58 58 SB 56 SB 58 58 

SAD SAD SAD SAD SAD SAD 2 A c  2 c  2 c  

2 8  28 2B 2B 2B 2B 
SD , 5D SD 5D 5D I 5D L 1 



=ATION 
NUMBER DESCRIPTION 

71 

71 

60- 
64 

68 

69 

71 

72 

7 3  

70 

71 

73  

Ecorse River /+I L1102 14 
21 4140201 ~ i ~ ~ ~ 1 ~  park 2c 2c 2 c  2c 2C 2c 1 2c ~ 

zc zc zc zc zc 2c :c 1 
D i x  R o a d  in 

I 
S. B r a n c h  Ecorse River 

21 4 1 ~ 2 0 2  42-13-27 83-11-52 
! 

9 9 ZBa 9 9 W. Jefferson Ave. Bridge * 
4140203 07-14-06 I 83-08-55 

06 5D SD 5D SD 2D SD 5D 5D 
1 

5A-C 2 C  SBC 5A-C 5A-C 5A-C SA-C 5A-C SA-C 1 
2 c  2 c  2 c  2 c  2 c  2c 2c 2 c  * 

5A-C 5A-C 5A-C 58-C SA-C 5A-C 5A-C 5A-C 
2D 2D 2D 2D 2D 2D 2D 'D 

5 5 5 .  5 5 5 5 5 

'* 

' I  5 5 5 5 5 5 5 3 

1 

I I 41403 Frank and Poet D r a i n  

I 
zc 2 c  j 

I Van Horn R o a d  
4140301 42-07-36 X 83-12-11 2 c  2c 2 c  2 c  2c 2c 

2 c  2c 2 c  2 c  

t I I I I I 

I I 
I I 

468 



STATION 
NUMBER 

4140114 

4140201 

4140202 

4140203 

1 11 

L 

4140301 

469 

TYPE OF DATA 
P R  

M HEAVY METALS E E Q 
S F R  A 

I T R G  N 
T I A A  0 

A R  0 DIS. C C N 
A 0 o c  E 
L E R S  S 

C 
H S N  

C A  
A T  E 

5BD 5BD 5BD SBD SBD 5BD 

5Bc 5BC 5BC SBC 5AB 5AB SBC 
2D 2D 2D 2D 2 c  2 c  2D 

SBC 5BC 5BC 5BC SBC 5BC 5BC 
2D 2D 2 D  2 0  2D 20 2D 

2B 2B 2B 2B 2 B  2B 2B 
5 a  5CD 5CD 5CD 5CD 5CD SCD 

28 21) 2B 2B 28 28 2B 
5CD 5CD 5CD 5CD 5CD 5CD 5CD 

2B 2B 2B 28 2 B  2B 2B 
5CD 5CD 5CD 5CD 5CD 5CD 5CD 

2B 28 2B 2B 2B 2B 21) 
5CD SCD 5CD 5CD 5Q) 5cn SCD 

2B 28 28 2B 2B 28 2B 2B 28 
5c 5c SC 5c 5c 5c sc 5c sc 

I 

N o  N 1 SOLVED I T I 
pH 

E S Y  
A L N  

:y 2 c  2 c  2 c  2c 2 c  2 c  

2c 2 c  

2 c  2 c  

9 9 

SA-C SA-C 5A-C 2B 5A-C SA-C SA-C 5AB 

2CD ?C 2 c  2 c  2 c  2c 2 c  2cD 2D 2D 2D 

SA-C SA-C SA-C SA-C SA-C SA-C SA-C SA-C 2 c  2 c  I 
2D 2D 2D 2 0  2D ZD 2D 2D i 

5 j 
I 

5 5 5 5 5 5 5 

5 S S 5 5 5 S 5 uc 2Ac 2c 2Ac 

I 

2 c  2 c  2 c  

2 c  2 c  2c 2 c  



Y G A  
E STATION STATION 

R 6" NUMBER DESCRIPTION 
1) Y 

;;- o6 4140302 In Cibr.1t.r 42-05-41 X 83-12-09 

4 70 

TYPE OF DATA I 
A D  n L A 

O D  T 
W I  " T o  

I 

T D  
N S 

S Q 

T R  
A G  

E * Y  

7 7 7 7 7 7 1 7 7 7 

RIW BASIN 

71 2 1  

7 2  06 

73 " 

74 I' 

' 

;:-, " 
66 , 18 

70 06 

71 

7 2  ' 

7 )  I ,  

GRolp 411 

61404 Iprownstovn Creek-Harsh Creek 

6140401 62-06-14 X 83-13-24 2c  2c  2c  2c 2c  2c 
Al l en  RoAd 

G i b r a l t a r  Road in 2 A D m m 2 A D 2 A D  z A D m 2 A D z A n  
4140402 Cibralt.r 5BC 5BC 5BC 5BC 5BC 5BC 5BC SBC SBC 

5A SA SA 5A 5A 5A 5A 5A 5A 
2BD 2BD ZBD 2BD 2BD 2BD 2BD ZBD 2BD 

2c 2c 2c 2c 2c 2c 2c 2c  2c 

f 

4 

t 
HYDROLOGIC AREA 4.1.5 Buron River (Michigan) 

(445 cfs) ' 
3 01501 Huron a v e r  flow: 12.6 m l o  

Wall S t .  Bridg- AnnArbor * 
4150101 42-17-10 X 83-61-00 

6150102 42-05-40 X 93-17-50 2A 2A 2A 2A 2A 2A 2A 2A 
5B 58 5B 5 1  5B 58 58 58 

4150103 F l a t  Rock Water 'Jorks 2D 2D 20 2D 2D 

2B 28 2B 2B 2B 2B 

2B 28 2B 28 28 28 28 

I I* 2B 2B 28 2B 2B 2B 2B 

76  *' 2c  2c 2c 2c  2c  2c  

7 1  21 6150104 ~ ~ S f l ~ O ~ : e c r i o n  3l 2c 2c 2c 2c 

62 18 I 6150105 42-03-55 X 83-15-10 6D 2c 

9B 
5D 6 3  I' 

64 , '' 2AC 
1 

2A 2A 2A 2A 2A 
8BC 8BC 8BC 8BC 8BC 1 66 , 'I 

2c 

2c 

2c 

8BC 8BC 
2A 



STATION 
NUMBER 

4160302 

0160401 

0140602 

I 

I I 4150101 
4150102 

I 0150103 

" 

471 

TYPE OF DATA 
P R  

M HEAVY METALS E E 0 A 
I T R G  N 

T I A A  G 
A R  0 DIS- C C N 
N o  N T SOLVED I T I 

A D O C  E 

- S F R  
C 
H S N  

C A  

I 

I 
D 

A E E 

pH 

S L E R S  E S Y  

7 7 7 7 7 7 1 7 7 7 

2c 2 c  2c 

2AD Z A D  2AD ?AD 2AD 2AD 2xD 2AD 
j B C  SBC 5BC SBC SBC 5BC SBC sac 
SA SA SA SA SA SA SA 5A 
2BD ZBD ZBD 2BD 2BD 2BD 2BD 2BD 2D 

2c 2c 

2D 2D 

2c 2c 2c 2c 2c 2 c  2c 2c 2c 2c 

I 

I ! 
~ 

i 

I 
2A 2A 2A I 2A 2A 2A 2A 

5 B  58 58 5 B  5 B  SB S B  1 
I 

I 

it 
2D 2D 2D 2D 2D 2D 2D ZD 2D 

2B 28 28 2 8  2B 2B 28 
I 

~ - 2 8  2 8  2B i 
I 2 8  28 I 2 8  2B ZB 2B 2B 28 2B 2 B  2B 2B 2B 2B 

2B 2B 

2c 2c 2c 2 c  2c 2c 2c 

2B 2 8  2B 2B 2B 2B ZB 2 8  I 1' 
I 

2c 1 2c 2c 
I I 

41S0104 1 ?C I 2 c  2 c  

4D 

2c 2c 2c 2c 5 B  

4lSO105 4D 

2A 2A ?A 2A 2A 2A ?A 2A 
8BC 8BC 8BC 8BC 8BC 8BC 8BC 8BC 

2B 2B I 

2c 2 c  I 
I I 

, I 

I 
2B 



RIMR & I N  &C" 411 
i 

A 

SFATION 
DESCR IPTION 

STATION 
NUMBER R 

62 18 4150106 42-02-40 X 83-12-50 

6 3  " 

64 " 

65 " 

66 I' 

7 1  21 41501[)7 S i l v e r  Cr. a t  Rockvood 

63 06 4150108 River Road Bridge  

42-03-34 X 83-13-27 

N e a r  Nouth 

6L 'I 

65 I '' 

66 I' 

67 " 

68 I' 

69 'I 

I 

71 'I 

72  " 

7 3  

I 

1 i 4  , 
7 5  *I 

$1502 Youillee Creek 

472 

TYPE OF DATA 
A D  H L 

R A 
A K A0 

O D  
W I  
D S  

H A  E D L 
I L G  c 

c C R  

S A T  
N V E  

E N  T R E  S 
T D  Y 

S A G  
E 

8 D  2D 2D 2D 

2D 9 B  2C 
5D 

2A 4C 
5BD 

5 BC 

2A 2A 2A 2A 2A ZA 'A 
8BC SBC 8BC 8BC . 5BC 

2 c  2C 2c 2c 2 c  

2D 

aBC 8BC 

8B-D 8B-D 8B-D 88-0 8B-D 8B-D 6 

2D 

5c 

5A 5A SA SA 5A SA 
8B-D 8B-D 
8A-C 8 B  

8B-D 8B-D 813-0 8B-D 
8A-C 5 D  8A-C 5M 

5D 8A-C 5 D  8 BC 
5ABD 5ABD 5ABD 5A-C 5ABD 5AC 

2 c  2 c  zc 2D ?C 2BD 
5A 

8AB 8AB 
5CD 5CD 5CD 5CD 5CD 

5 D  SACD , 

SA 8CD ii 5A 5hD I 

88-D 88-D 8B-0 88-D 5BC , 
8AB SAB ' 
S C D  i 5CD I 

5 5 58-D 5 5 5 5 5 1  5 '  

8AB 8AB 8AB 6 

I 
5 5 5 5 5 5 5 5 5 5 

I 
5 5 1  

SA SA 
2BD 2B-D 5 5 5ABD 5ABD 

2 c  2C 
SA-C SA-C SA-C 5A-C SA-C 5A-C SA-C SA-C 5A-C 1 

ZD 2D 2D 2D 2D 2D 2D 2D 2D , 
5 5 5 5 5 5 

5 5 5 5 5 5 5 3 5 

SA-C 
ZD 

SA-C 5A-C $A-C 5A-C 5A-C 5A-C 5A-C 5A-C SA-C 

1 

(No D a t a  Found) 
' I j  I 

I 

1 

L 

I 

4 



I TYPE OF DATA 

C 
A S H 

L 
0 

0 
D 

E E A 

4150106 SD SD 

5 B  
2D 

2Ac 2c 2 c  U C  2A 

STATION pH 
NUMBER C A  

D 

2D 2D 2D 

2A 2A 2A u 2A 2A 2A 
8BC 8BC 8BC 8BC 8BC 8Bc 8Bc I 4 1 5 0 1 0 7  2 c  2 c  2c 

(rl50108 8B-3 88-D 8B-D aB-D 88-D 

SA SA SA SA SA 
* 81)-D 8B-D 8B-D 811-D 8B-D 

SAD 8A-C 8A-C SAD BA-C 
8BC 5D 5 D  8Bc 50 

2 c  2 c  2 c  
SA SA SA SA 2A 

8AB 8AE 8AB 8 B  8B 8AB 
SCD 5cD 5c3 5CD SCD SCD 

2 c  

SABD 5 5ABD SABD 5 

88-0 88-D 8B-D 8BC 8B-D 

5 5 5 5ABD 5 5 

5 5 5 y 5 5 5 

" 5  5 5 6 5 5 5 

5A-C SA-C SA-C SA-C SA-C SA-C SA-C 
2D 2D 2D 2 0  2D 2D 2D 

5 5 5 5 5 5 5 

I I' 5 5 5 5 5 5 5 

, SA-C SA-C SA-C SA-C SA-C SA-C SA-C 

I I 

! I 

473 

P R  
MEAVY METALS E E 0 M - S F R  A 

I T R G  N 
R T I A A  G 

0 DIS C C N  A 
N o  N T SOLVED T I 

A o c  E 
L E R S  S 

E S Y  

i 

2AB u 
5BC 

6 

2AD 

1 
2D 

6 2BC 
5D I 

SA SAD S U D  I 
2BC 2BC 2c I 

5ABD I 
2 c  I 2c 5 

2c 2 c  2 c  2CD ii 1 ;: 1 

I 

2 c  5c 2 c  2 c  ?C 

2D 2D 2 c  

zc 2 c  2 c  2c 

I 

4 I 
i 
I 

I 



Y ,$ 
E STATION 

A NUMBER 
Y 

474 

WPE OF DATA I 

B 
A 0 

H 
A K 

O D  
W I  

STATION 
DESCRIPTION E s 

A G  D E  S E 

7 1  21 

72 I* 

56- o6 
70 

HYDROLOGIC Aw 4 . 1 . 6  Swan Creek Complex . 

41601 Swan Creek 

4160101 2D 2D 2D 2D 2D 2D 83-18-02 

28 28 2B 28 2B 2B 

9 4160102 Dixie Hiahvay Bridge. 
River Xile 2 . 7  

71 

72 - 
7 3  

’ 41602 Stony Creek 
I 

I 
I 

Near Yevoorr I 
21 ‘l6O2O1 41-57-jO X 33-23-22 2c 2c 2c 2c 2c 2c 

‘I 28 ZB 28 ZB 28 ’ 2B 

?C 2c 2c 2c 1 1, ’ 8 ,  2c I 2c 

I 
1 ,  

1 

1 41603 Sandy Creek 

2c 2c 2c 2c 2c 2c i l  2 1  4160301 41-56-55 9 83-15-34 

72 ‘I 2B 28 2B 2B 28 28 

7 3  I ‘  2c 2c 2c 2c 2c zc 

Near ?fonroe 

HYDROLOGIC AREA 4 . 1 . 7  Rais ln  River Complex ‘ 

3 61701 River Rais in  flow: 19 .5  m /s (689 cfs) 

t 

i 
- I 

I 



475 



I 

* 5  5 5 5 5 

5A-C 5A-C 
2D 2D 

SA 5A 5A SA 5A 

SC sc 5 c  sc 5c 4170103 Roessler Road, 

4170104 41-55-20 X 83-25-00 4D 2D 

River Klle 4 .85  
I 

71 I I' 

I , 11 66 I 

, 4170;06 I River Mile 0.25 1 I 2c I 2c I 2c I 2c I 2c 

73 1 06 

3. 

3A,b 

2B 
5cD 

73 1 06 

I 

UB 

SB 
2c 

2B 2B ZB 2B 
5cD 5 0  5cD 5cD 

I 

64 I 18 

5 8  I 06 

3 

O D  

STATION STATION 
NUMBER DESCRIPTION 

A G  
E 

* 5  5 

I I I  I I I I 
u SB 56 U 58 
8c 8 C  8C 4170101 41-57-50 X 83-32-55 

* 

l * b I  I I I X d a  Road Bridge 
41-57-40 X 83-31-55 4170102 I 

2 B  28 2BD ZB 
SCD 

28 
SCD SCD 5CD 5C 

It 2 8 C  3 2BC 

a * 3 

u 
8Bc 

I I 

,I * .  3 

2BC 3 2BC 

5D 

u 2 A u  
5BC 8BC 8BC I 

t 

" I 

I 
t 2AD 98 5c 

2AD 

u I, 

1.1 I jb I I I 

4170105 5 c  5c sc sc 2c Railroad Bridge at 
River Mile 3.21 

I I  IkI I k c  I k c  

4170107 I 41-54-02 X 83-21-17 I 1 I i: I I I  
Environ. Asc. Dock in 

4170108 1 muroe  41-54-02x83-21-161 * /  I 
I 1 4  I I I 

28 28 28 
8CD 8CD 8CD 

8A-C 8A-C 8A-C 
4D 4D 5 D  

6A-C 6A-C 8AB 

3. 

3. 2M 

3' 2 B  2M: 2BC 

3. 

3. 2M 

3' 2 B  2M: 2BC 

I I I I 

sc sc 5c 
I 

kasured more frequently during peak flws and periods of rapidly fluctuating discharge. 

'Through September. 1972. 

476 



STATION 
NUMBER A 

H E  
A L N  

2A 58 U 58 U 58 2A 58 
8C 8C 8C 8C 4170101 :F 

4170102 
I I I 

I I I 

2B 28 28 2B 28 
5CD 5CD 5CD 5CD 5CD 

I I 1 I 

SA 5A 5A 

I 
ZAB 2A 2A 2A 

OBC 8BC 5BC 

5c sc I 

2c 2c 2c I 

477 



RIVER BASIN b U P  411 

A E STATION STATION 
R NUMBER DESCR IPTION 
6) Y 

66 06 4170108 C C o n t l n u c d )  

67 I' 
, 

I 6 8  " 

69 I' 

70 '* 

71 " 

72  I' 

7 3  " 

74 " 

7 5  '' 

76 I '  

6 2  18 f~170109 83-20-15 

63 

b4 

1 6 5  " 

66 

68 'I 

70 ' I  1 '' 

73 

Zxxaci: Location Unknown, 'O " 1 6170199 I Land Grant 159,TbS.R8E 

La Plaisance Creek 

478 

N P E  OF DATA 
O D  
W I  

S N T R  I 

E Y A G  O E  S 

8 A  2D 8A 20 SAC SAC 8 A  20 8A 2D 
5BC 5BC 

8B-D 8B-D 

:g 

SBC 5Bc 2BD 2BD 
SA SA 8CD ir SA SA 

8B-D 8 8 4  

8ABm 8AR 8AB 8AB 2B-D ZB-D 
5CD 5CD SCD 5CD 5CD 

5 5 S 5 5 5 .  5 

5 5 5 5 5 5 5 5 S 5 

5 5 5 5 5 5 5 SA 
28-0 

SA-C SA-C SA-C SA-C SA-C SA-C 5A-C SA-C 5A-C SA-C 
2D 2D 2D 2D 2D 20 ?D 2D ?D 2D 
5AB 5AB 5AB 5AB 5ABD 5ABD SABD 5ABD 5ABD 5ABD 

2C 9D 2C 9C 2C 9D 2CD 2C 2c 2c 2c 2c ?C 

5 5 5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 5 

2A 2A 2A 2A 2A U 2 A  2A 2A 

2c 
4D 

2A 
SB-D 
2A 98 
8C 5 D  

5B-D 

SA-C 
20 

I 

20 i 
2D 5 D  2c 

2AD 
I 

5c  SBD 
8C 
5BD 5c 
2c 2D 

i 
I 

5BC sc I 

sc 
2D 5BC 5BC ir 20 

2c 2c 
SD 5 D  5D SD 50 5D 

2CD ZCD 2CD 2CD 2CD 2CD 

i: 2BC 2BC ZBC 2BC 2BC 

4 
2c 2c  2c  2c I 

I 
1 

- 
28c 2BC 2BC ZBC 

(No Data Pound) 



I 5BC 5BC 5 8 C  5BC 

5BC 5BC 5BC SBC 5BC 5BC 5BC 
2D 2D 2D 2D 2D 2D 2D 

2c ?C 2 c  2c 2c 2c 2c 
5 D  5D 5 D  SD 5D 5D 5D I I 

479 

I I' 

! " 

-5170199 

2CD 2 CD ZCD ZCD 2 c D  

2BC 2BC 2BC 2Bc 2 B  28 2B 2BC 1 2C 

2BC i I B C  2BC 2D 20 

I 
I 



RIVER BASIN GROUP 4.1 
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Evaluat ion and Summary of Data f o r  River Basin Group 4 .1  

This  r i v e r  bas in  group is composed of seven hydrologic  areas t o t a l i n g  
13,460 km2 (5,177 mi2) i n  Michigan, and 60 km2 (23 mi2) i n  Ohio. Twenty-six 
t r i b u t a r i e s  were i d e n t i f i e d  from t h i s  r i v e r  bas in  group f o r  i nc lus ion  on t h e  
DAM. 
es t ima te  t r i b u t a r y  loadings.  S i x  of t h e s e  rivers have been gauged a t  a near  
mouth s t a t i o n  f o r  a s u b s t a n t i a l  per iod of years .  
i n  Table 4 as major Great Lakes t r i b u t a r i e s ,  were found t o  have s u f f i c i e n t  
water q u a l i t y  da t a  t o  cons ider  t r i b u t a r y  loading  estimates. Only s i x  of t h e  
n ine  major t r i b u t a r i e s  had were gauged, however. Considerable biweekly d a t a  
were c o l l e c t e d  i n  t h e  mid-1960's. 

Of t h e s e ,  e i g h t  were found t o  have s u f f i c i e n t  water q u a l i t y  d a t a  t o  

Seven of n ine  r i v e r s  i d e n t i f i e d  

A good percentage of t h e  dra inage  area of t h i s  river bas in  group appears  
t o  be adequately monitored i n  terms of  water q u a l i t y  and water q u a n t i t y  parameters. 
A number of t h e  smaller t r i b u t a r i e s  i n  t h i s  r i v e r  bas in  group which are 
e s s e n t i a l l y  a g r i c u l t u r a l  d r a i n s  o r  c r eeks ,  have been sampled although on a 
r e l a t i v e l y  inf requent  b a s i s .  There are few d a t a  a v a i l a b l e  on heavy metals, 
p e s t i c i d e s ,  and r e f r a c t o r y  organics ,  d e s p i t e  t h e  f a c t  t h a t  many t r i b u t a r i e s  
d r a i n  some h ighly  i n d u s t r i a l i z e d  areas. 

Hydrologic Area 4.1.1 - Black River (Michigan). The Black River flows i n t o  
t h e  S t .  Clair  River j u s t  a t  t h e  o u t l e t  of Lake Huron. 
water q u a l i t y  record i s  a v a i l a b l e  f o r  t h i s  t r i b u t a r y .  
has been gauged s i n c e  1954, a l though the  s t a t i o n  (41101O.J) i s  upstream of a 
major t r i b u t a r y .  Monthly t o  biweekly measurements were made of suspended 
s o l i d s ,  n u t r i e n t s ,  and c h l o r i d e  s i n c e  t h e  mid-1960's. A most u s e f u l  set of 
water q u a l i t y  da t a  are a v a i l a b l e  from s t a t i o n  4 1 1 0 1 z w h i c h  is loca ted  c l o s e  
t o  the  r i v e r  mouth. 
t h e  s p r i n g  per iod.  
f o r  heavy metals, p e s t i c i d e s  o r  r e f r a c t o r y  organics .  

A r e l a t i v e l y  long-term 
I n  add i t ion ,  t h e  Black 

Some biweekly measurements of n u t r i e n t s  were made dur ing  
No r e g u l a r  sampling over  an  annual cyc le  was  conducted 

Hydrologic Area 4.1.2 - St .  Clair Complex. 
f o r  t h i s  complex only the  Pine River and t h e  Belle River w e r e  found t o  have 

Of the seven t r i b u t a r i e s  i d e n t i f i e d  

s i g n i f i c a n t  r i v e r  mouth loading  data a v a i l a b l e .  The B e l l e  River and the Pine 
River are t h e  l a r g e s t  r i ve r s  i n  t h i s  hydrologic area. 
S t .  Clair River.  

Both d r a i n  i n t o  the 

The Pine River has  a r e l a t i v e l y  good water q u a l i t y  d a t a  base,  although t h e  
r i v e r  i s  not  gauged a t  a s t r a t e g i c  r i v e r  mouth loading  s t a t i o n .  
biweekly d a t a  are a v a i l a b l e  on suspended s o l i d s ,  some n u t r i e n t s ,  and ch lo r ide  
beginning i n  t h e  mid-1960's and cont inuing t o  t h e  p re sen t  t i m e .  
are a v a i l a b l e  on heavy metals and no d a t a  w e r e  i d e n t i f i e d  f o r  p e s t i c i d e s  o r  
r e f r a c t o r y  organics .  

Monthly ' to 

Very few d a t a  

The B e l l e  River is gauged, a l though t h e  s t a t i o n  i s  loca ted  approximately 
40 r i v e r  k i lometers  (25 m i l e s )  upstream from t h e  mouth. A s  w a s  t h e  case f o r  t h e  
Pine,  a good long-term water q u a l i t y  d a t a  base e x i s t s  f o r  key loading parameters,  
and some biweekly as w e l l  as monthly measurements have been made. 
are a v a i l a b l e  for  heavy metals bu t  n o t  over any f u l l  annual cyc le .  
a v a i l a b l e  on p e s t i c i d e s  o r  r e f r a c t o r y  organics .  

A few d a t a  
No d a t a  are 
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Four o t h e r  t r i b u t a r i e s  d r a i n  i n t o  Anchor Bay i n  Lake St .  Clair. None 
of them are gauged and none have s u f f i c i e n t  water q u a l i t y  d a t a  f o r  any type 
of  l oad ing  c a l c u l a t i o n s .  

Hydrologic Area 4.1.3 - Clin ton  River. The C l in ton  River,  which d r a i n s  
i n t o  Lake St .  Clair h a s  been gauged s i n c e  1934. 
approximately e i g h t  river k i lometers  ( f i v e  mi l e s )  upstream from t h e  mouth and :it 
is below t h e  confluence of important  t r i b u t a r i e s  t o  t h e  Cl in ton .  Considerable  
water q u a l i t y  d a t a  have been c o l l e c t e d  a t  s e v e r a l  s t a t i o n s  f u r t h e r  downstream. 
Beginning i n  t h e  mid-l960's, monthly t o  biweekly d a t a  have been c o l l e c t e d  on 
suspended s o l i d s ,  n i t r a t e ,  ammonia, d i s so lved  reactive phosphorus and ch lo r ide .  
More r e c e n t l y  d a t a  have been c o l l e c t e d  on s i l ica ,  t o t a l  k j e l d a h l  n i t rogen  and 
t o t a l  phosphorus. Some s c a t t e r e d  d a t a  exist  on heavy metals and no d a t a  w e r e  
found f o r  e i t h e r  p e s t i c i d e s  o r  r e f r a c t o r y  organics .  

The gauging s t a t i o n  is l oca t ed  

m e  Complex. This  complex c o n s i s t s  of a h ighly  
urbanized area and d r a i n s  many of t h e  i n d u s t r i a l  p l a n t s  a s soc ia t ed  with t h e  U.S .  
Automobile i ndus t ry .  Four t r i b u t a r i e s ,  a l l  of which d r a i n  i n t o  t h e  D e t r o i t  River,  
are included i n  t h i s  complex. 
t r i b u t a r i e s .  

Some d a t a  were found on a l l  f o u r  of t h e s e  

The l a r g e s t  t r i b u t a r y  i n  t h e  complex is t h e  Rouge River. This river has  
been gauged a t  t h r e e  s t a t i o n s ,  one on each of t h e  t h r e e  m a i n  branches of t h e  
river. 
d a t a  on s i l ica ,  ammonia, and c h l o r i d e  are a v a i l a b l e  f o r  t h e  Rouge as e a r l y  as 
1947. A number of s t a t i o n s  on t h e  lower p a r t  of t h e  Rouge have been sampled. 
During t h e  1970's  t h e r e  w a s  some monthly t o  biweekly sampling of key loading  
parameters. Few d a t a  are a v a i l a b l e  from t h e  1960's which cover a f u l l  annual  
cycle .  Despi te  t h e  f a c t  t h a t  heavy metal concen t r a t ions  would be expected t o  
be high i n  t h e  Rouge River,  d a t a  on t h e s e  s p e c i e s  are l imi t ed .  
a v a i l a b l e  on p e s t i c i d e s  and r e f r a c t o r y  organics .  

Gauging s t a t i o n  d a t a  are a v a i l a b l e  since t h e  la te  1940's. Water q u a l i t y  

A few d a t a  are 

The Ecorse River w a s  sampled on a monthly b a s i s  dur ing  1973 and 1974 f o r  
key load ing  parameters. 
cyc le  i n  1968 and 1969. 
No flow d a t a  o t h e r  than a few ins tan taneous  measurements were found f o r  t h e  
Ecorse River. 

Also, monthly samples were c o l l e c t e d  over  an  annual  
Heavy metal d a t a  have been c o l l e c t e d  only spo rad ica l ly .  

Frank and Poet d r a i n  and Brownstown-Marsh Creek have some l i m i t e d  d a t a  
a v a i l a b l e  on them. 
c o l l e c t e d  f o r  any one f u l l  annual cycle .  
a v a i l a b l e  f o r  them. 

Howver, n e i t h e r  of t h e s e  t r i b u t a r i e s  have monthly d a t a  
Some s c a t t e r e d  heavy m e t a l  d a t a  are 

Hydrologic Area 4.1.5 - Huron River (Michigan). The Huron River is gauged 
a t  a s t a t i o n  (41501%) loca ted  approximately 90 river k i lome te r s  (56 mi l e s )  
upstream from t h e  mouth. 
does monitor a l a r g e  p o r t i o n  of t h e  dra inage  bas in  ( a s  shown on t h e  hydrologic. 
area map). There are a number of impoundments on t h e  r i v e r  between t h e  gauging 
s t a t i o n  and t h e  o u t l e t  t o  Lake E r i e  which may complicate  i n t e r p r e t a t i o n  of the! 
flow d a t a .  Water q u a l i t y  has been measured a t  a number of near-mouth s t a t i o n s  
on t h e  Huron s i n c e  t h e  1960's. 
wi th  biweekly t o  monthly monitor ing having been conducted. 

While t h i s  s t a t i o n  is a long d i s t a n c e  upstream, i t  

A r e l a t i v e l y  good long-term record  is a v a i l a b l e  
Most of t h e  biweekly 
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monitoring w a s  done i n  t h e  1960's.  Some heavy metal, p e s t i c i d e  and r e f r a c t o r y  
o rgan ic  d a t a  have been c o l l e c t e d  al though monthly monitor ing was not  conducted 
over  any f u l l  annual cyc le .  
a l s o  included i n  t h i s  hydrologic  area. 

No d a t a  were found on Mouillee Creek, which is  

Hydrologic Area 4.1.6 - Swan Creek Complex. Three t r i b u t a r i e s  - Swan Creek, 
Stony Creek, and Sandy Creek - are included i n  t h i s  complex. 
d a t a  are a v a i l a b l e  f o r  t h e s e  t h r e e  t r i b u t a r i e s .  None of t he  t r i b u t a r i e s  are 
gauged and only a few ins tan taneous  flow measurements are ava i l ab le .  
Creek complex is t h e  smallest i n  t o t a l  area i n  River Basin Group 4.1. 

Only l i m i t e d  

The Swan 

Hydrologic Area 4.1.7 - Rais in  River Complex. This  complex c o n s i s t s  of 
seven t r i b u t a r i e s ,  t h e  l a r g e s t  of which is t h e  River Rais in .  This r i v e r  has  
been gauged s i n c e  t h e  l a t e  1930's  a t  s t a t i o n  41701z ,  loca ted  approximately 
e i g h t  r i v e r  k i lometers  ( f i v e  mi les )  upstream from t h e  mouth and below t h e  
confluence of t h e  major t r i b u t a r i e s .  
water q u a l i t y  record f o r  downstream s t a t i o n s .  
key load ing  parameters are a v a i l a b l e  s i n c e  t h e  mid-1960's. 
t o t a l  s o l u b l e  phosphorus w a s  repor ted  r a t h e r  than  d isso lved  reactive phosphorus 
i n  t h e  r o u t i n e  monthly programs. 
r e f r a c t o r y  organics  d a t a  are ava i l ab le .  

The River Rais in  has  a r e l a t i v e l y  good 
Some weekly t o  biweekly d a t a  on 

I n  most cases, 

Only sporadic  heavy metal, p e s t i c i d e  and 

S i x  o the r  t r i b u t a r i e s  were i d e n t i f i e d  i n  t h i s  complex, and of t hese  
Halfway Creek had t h e  most ex tens ive  water q u a l i t y  d a t a  a v a i l a b l e .  
d e s p i t e  t h e  f a c t  that  some n u t r i e n t ,  suspended s o l i d s ,  and ch lo r ide  d a t a  were 
a v a i l a b l e ,  they had n o t  been c o l l e c t e d  a t  least monthly over  any one f u l l  
annual cyc le .  
ins tan taneous  flow measurements have been repor ted .  

However, 

None of t h e s e  t r i b u t a r i e s  were gauged, although some l i m i t e d  

DESCRIPTION AND ANALYSIS OR RIVER BASIN GROUP 4.2 

River Basin Group 4.2 d r a i n s  an  area of 26,843 km2 (10,367 m i 2 ) ,  shown i n  
Figure 20. 
d e s c r i p t i o n s  of these  hydrologic  areas follow. 

This  r i v e r  bas in  group con ta ins  f i v e  hydrologic  areas. Maps and 
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Figure 20 

RIVER BASIN GROUP 4.2  
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Hydrologic Area 4.2.1 
O t t a w a  River (Ten Mile Creek) 

The O t t a w a  River d r a i n s  an  area of 44,000 hec ta re s  (109,000 acres). Seventy 
percent  of t he  area is  loca ted  i n  no r th  c e n t r a l  Ohio wi th  the  remaining 30 percent  
i n  Michigan. 
is  Ten Mile Creek. Topography i s  f l a t  wi th  few wetlands. Approximately 5 percent  
of t h e  area is  f o r e s t e d ,  10 percent  urbanized,  and 70  percent  devoted t o  a g r i c u l t u r e .  
The bedrock is composed mostly of dolomite.  The over ly ing  material is  predominantly 
silt  and c l ay ,  The Ottawa River 
flows through h ighly  developed i n d u s t r i a l i z e d  s e c t i o n s  of Toledo (pop.: 383,818) and 
Sylvania (pop.: 12,031). 

The O t t a w a  River is ungaged. The major t r i b u t a r y  t o  the  O t t a w a  River 

Economy is  based on manufacturing and a g r i c u l t u r e .  

S t a t i o n  K e y  
DAM Rivers  

S t a t i o n  and 
qoca t ion  S t a t i o n  Numbers 

O t t a w a  River 
a 
b 

d 
e 
f 

C 

42101 
4210101 
4210102 
4210103 
4 2 10104 
4 21 0105 
4210106 
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Hydrologic Area 4 .2 .2  
Maumee River 
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Hydrologic Area 4.2.2 
Maumee River 

The Maunee River ,  t h e  l a r g e s t  t r i b u t a r y  t o  t h e  Great Lakes,  d r a i n s  an  area 
of approximately 1,711,000 h e c t a r e s  (4,229,000 a c r e s ) .  Seventy-three and s i x  
t e n t h s  percent  of t h e  area is l oca t ed  i n  northwest Ohio, wi th  19.4 percent  i n  ad jo in ing  
Indiana and t h e  rema i n g  7 percent  i n  Michigan. The Maumee River has a mean annual 
d i scharge  of 134.7 m s (4,756 c f s ) .  The lower reaches  of t h e  Maumee are sub jec t  
t o  e s t u r i n e  e f f e c t s .  The major t r i b u t a r i e s  t o  the  Maumee are t h e  S t .  Joseph River ,  
t he  Auglaize River, t he  St .  Mary's River, and t h e  T i f f i n  River.  
nea r ly  l e v e l  o r  g e n t l y  s lop ing .  The f i n e  t ex tu red  g l a c i a l  t i l ls  and l a k e l a i d  
c l a y s  have poor n a t u r a l  drainage.  The soils have slow permeabi l i ty ,  and are 
sub jec t  t o  i n t e n s i v e  row cropping. A g l a c i a l  depress ion ,  formerly known as t h e  
Great Black Swamp, covers  a l a r g e  po r t ion  of t he  basin.  Because the  reg ion  i s  
poorly dra ined ,  dra inage  d i t c h e s  and subsur face  t i l e  d r a i n s  have been cons t ruc ted  
t o  remove water from much of t h e  a g r i c u l t u r a l  land.  Approximately 85 percent  
of t h e  area w i t h i n  t h e  hydrologic  boundaries is used f o r  a g r i c u l t u r a l  purposes.  
Eleven percent  of t h e  area is found i n  urbanized areas wi th  nea r ly  70 percent  of t he  
popula t ion  loca ted  i n  t h e  t h r e e  major areas of For t  Wayne, Indiana,  L ima ,  Ohio, 
and Toledo, Ohio. Another 8 percent  of t h e  area can be c l a s s i f i e d  as f o r e s t  and 
woodland. The bedrock c o n s i s t s  mostly of sandstone i n  t h e  northwest s e c t i o n  of t h e  
area and dolomite  i n  t h e  southeas t .  Bands of s h a l e  are in t e r spe r sed  throughout the  
area. 
of n a t u r a l  r e sources  such as sand, g rave l ,  l imestone,  dolomite  and c l a y .  
The heavy sediment load and i t s  as soc ia t ed  contaminants of t h e  Maumee River i s  
a major source of p o l l u t i o n  t o  Maumee Bay and Lake E r i e  i n  genera l .  The su r face  
waters of t h e  area receive a heavy poin t  source load of wastewater. More than  
150 m u n i c i p a l i t i e s ,  i n d u s t r i e s ,  and p r i v a t e  wastewater sources  use  t h e s e  su r face  
waters f o r  waste a s s f m i l i a t i o n .  Important municipal and i n d u s t r i a l  c e n t e r s  i n  t h e  
area are t h e  c i t i e s  of For t  Wayne, Ind iana  (pop.: 177,671),  Toledo, Ohio (pop.: 
383,818), Lima, Ohio (pop.: 53,734), Findlay,  Ohio (pop.: 35,800), Van Wert, 
Ohio (pop. : 29,194), Defiance,  Ohio (pop. : 16,281),  and Maumee, Ohio (pop. : 15,937).  

3? 
Much of t h e  land is  

The economy is based on manufacturing and a g r i c u l t u r e  wi th  some e x t r a c t i o n  
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Hydrologic Area 4.2.3 
Toussaint-Portage Complex 

The Toussaint-Portage Complex cove r s  266,000 hec ta re s  (656,000 a c r e s ) .  The a r e a  
is loca ted  i n  northwestern Ohio. The major r i v e r s  i n  t h e  area are t h e  Portage River,  
which has  a mean annual d i scha rge  of 8.6 m3/s (304 c f s )  and Toussaint Creek (ungaged). 
A number of o t h e r  small streams d r a i n  t h e  remaining area. The Complex is f l a t  wi th  few 
wetlands a l though  t h e  area is h ighly  underdrained and d i tched .  Less than 10 
percent  of t h e  area is  f o r e s t e d ,  approximately 80 percent  is  devoted t o  a g r i c u l t u r e ,  
arid about 10 pe rcen t  i s  urbanized. The bedrock is composed p r imar i ly  of dolomite. 
The ove r ly ing  material i s  predominantly a mixture of s i l t  and c l a y  near t h e  shore and 
g l a c i a l  till throughout t h e  remainder of t h e  complex. Streams i n  t h i s  a r e a  are 
u s u a l l y  h igh  i n  d i s so lved  s o l i d s .  The c i t i e s  of Bowling Green (pop. : 21,7601, 
F o s t o r i a  (pop.: 16,037), and Por t  C l in ton  (pop.: 7,202) a r e  t h e  l a r g e s t  popula t ion  
c e n t e r s  i n  t h e  area and a l l  c o n t r i b u t e  waste t o  t h e  su r face  waters. 

S t a t i o n  Key 

S t a t  i o n  
Location 

Toussa in t  Creek 

Por tage  River 
a 

b 

d 
e 
f 
g 
h 
i 

C 

Muddy Creek 
j 

DAM River 

S t a t i o n  Numbers 
and 

42305 
423 0501 
42307 
4230701 
4230702 
4230703 
4 23 07 04 
42307 05 
4230706 
4230707 
4230708 
42309 
4230901 
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Hydrologic Area 4.2 4 
Sandusky River 
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Hydrologic A r e a  4.2.4 
Sandusky River 

The Sandusky River d r a i n s  a n  area of 397,000 h e c t a r e s  (980,000 a c r e s ) .  The 
area i s  loca ted  i n  n o r t h  c e n t r a l  Ohio. 
charge of 8.6 m 3 / s  (304 c f s ) .  
Creek and Honey Creek. 
ex tens ive  network of s u r f a c e  d i t c h e s  and underdrains  e x i s t s  i n  the  area. Approximately 
8 0  percen t  of t h e  area is  used i n  a g r i c u l t u r e ,  about 10 percent  urbanized,  and about 
5 percent  f o r e s t e d .  The bedrock i s  p r i n c i p l y  composed of shale, dolomite and some sand 
s tone .  The ove r ly ing  material c o n s i s t s  of s i l t  and c l a y  i n  the  nor thern  po r t ion  and 
g l a c i a l  till i n  t h e  south.  The Sandusky River t ends  t o  be high i n  d isso lved  s o l i d s  
which l each  from the  ca leureous  bedrock. The c i t i e s  of T i f f i n  (pop.: 21 ,596) ,  
Freement (pop.: 1 8 , 4 9 0 ) ,  and Bucyrus (pop.: 13,111) are the  major populat ion and 
i n d u s t r i a l  c e n t e r s  i n  t h e  Basin. 

The Sandusky River has a mean annual d i s -  
Major t r i b u t a r i e s  t o  t h e  Sandusy River are Tymochtee 

The area is gene ra l ly  very  f l a t  and poorly drained.  An 

S t a t i o n  Key 

S t a t i o n  
Locat i on  

Sandusky River 
a 
b 

d 
e 
f 
g 

h 
i 

C 

Green Creek 

DAM River 
and 

S t a t i o n  Numbers 

42401 
4240101 
4240102 
4240103 
4 240104 
4240105 
4240106 
4 240107 
42402 
4240201 
4240202 
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Hydrologic Area 4.2.5 
H u r o n -  Vermilion Complex 

W' 
' Vicinity Map-RBG 4 . 2  

6 
SCALE IN MILES 

0 5 10 15 20 25 
& 
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Hydrologic Area 4.2.5 
Huron-Vermilion Complex 

The Huron-Vermilion Complex compasses and area of 267,000 h e c t a r e s  (661,000 
a c r e s )  i n  n o r t h  c e n t r a l  Ohio. The ma o r  r i v e r s  i n  t h e  complex and t h e i r  mean annual 

(233 cfs). 
i ng  topography w i t h  r e l a t i v e l y  few wetlands. Approximately 8 0  t o  90 percent  of t h i s  
area i s  devoted t o  a g r i c u l t u r e ,  about 5 percent  urbanized, and about 5 percent  
fo re s t ed .  Bedrock is composed predominantly of sandstone and sha le .  Overlying 
material c o n s i s t s  of g l a c i a l  t ill  wi th  si l t  and c l a y  near  t he  shore. Some sand, 
g r a v e l ,  and s t o n e  are e x t r a c t e d  from t h e  area. Large popula t ion  c e n t e r s ,  such 
as Sandusky (pop.: 32 ,674) ,  Norwalk (pop.: 1 3 , 3 8 6 ) ,  and Bellevue (pop.: 8 ,604)  
u t i l i z e  t h e  Huron River f o r  wastewater a s s i m i l a t i o n .  The Vermilion River r e c e i v e s  
much less human p res su re  s i n c e  i t s  dra inage  area i s  r e l a t i v e l y  s p a r s e l y  populated, 
t h e  l a r g e s t  c i t y  being New London (pop.: 2 ,336) .  

d i scha rges  are t h e  Huron River, 8.2  m 3 1 s  (290  c f s ) ,  and t h e  Vermilion River 6.6  m 3 / s  
A number of o t h e r  small streams a l s o  d r a i n  t h i s  complex. Th i s  area had a r o l l -  

S t a t i o n  Key 
DAM River 

S t a t ion  
Location S t a t i o n  Numbers 

and 

Huron River 
a 
b 

d 
e 
f 
g 

h 
i 

k 

C 

Vermilion River 

j 

42508 
4 2508 01 
4250802 
4250803 
4250804 
4250805 
4250806 
42508 07 
42511 
4251101 
4251102 
4251103 
4251104 

49 7 



Rim &IN 

A 
R 

Y 

- 

5 5  21 

56 I' 

68 02 

69 " 

70 " 

71 

72 " 

73 I' 

74 I' 

51 21 

52 I' 

68 02 

69 " 

70 " 

7 1  I' 

72- ,, 
73 

74 " 

73 63 

74 " 

75 I' 

67 o6 

68 " 

68 02 

49 8 

k0l.P 4,2 
N P E  OF DATA 

H 

D 
N 

O D  T 
W I  

R 
STATION STATION 
NUMBER DESCRIPTION 

T R  
A G  

E 

HYDROLOGIC AREA 4.2.1 Otcawa Uver 

42101 O t t a w a  River  (Tenmfle Creek) 

- 
2D ZD 2D 2D ~z lo lo l  Bancrofc Road Bridge,  

Toledo - 
1. 2B 2B 21 28 

6210102 0erd.n Ava. Bridge SB-D 5 5 5ABD 5 

S 5 5 S 5 5 

2A 2A 2A 2A 2AD 
sB-D 58-D SB-D 5B-D 5B-D 5BC 

I 5 S 5 5 5 %  

1 5 5 5 5 5 5 '  

I 

1 )  5 i 5 5 5 5 

5 5 5 5 

5B-D 58-D 5B-D SB-D SB-D 58-D 

5A SA 5A SA SA 5A 

4210103 Law-* h e .  Bridge 
R ive r  Mile 6.25 

I 

4210104 S t i cknay  Road Bridge SB-D 5 5 5ABD 5 

5 5 5' 5 5 5 

I, 2A 2A 2A u 2A 2AD 
58-D 58-D 5B-D 5B-D 5 8 4  5BC 
2A 

SB-D 5 5 

I* 5 5 5 5 5 5 

5 5 5 5 5 5 I 

421010s CheaaPaaLo 6 0. m B r i d g *  2BC ZB 2BC 2BC 9B 2B 
41-42-11 x 84-31-45 5D 5D 5D 2B 5CD 5D 

1 2AD m u  ?AD 2BD 
5BC 5C 5BC 5BC 5BC 5Bc 

2A 2A 2A 2A 2A 2A 2A 

9c 9c 2c 2c 9c 2c 

2c 2c 2c 2c 2c 2c 2c 

58-D 5 5 5 5 

, 
4210106 A l t e r n a t e  US-24 Bridge 

(Summit S t r e e t )  



STATON 
NUMBER 

TYPE OF DATA 
P R  

HEAVY METALS E E 0 
' s F R  A 

i T R G  N 
T 1 A A  0 

A R  0 DIS C C N 
N o  N 1 SOLVED I T t 

A D o c  E 
1 E R S  5 

m C 
H 
1 " 
D 
E 

pN 

E S Y  
I 

A 
C A  

E D 

~~ ~ ~ 

499 

4210101 

4210102 

I 

I, 

I, 

t 

4210103 

I 

L210104 

I 

I 

4210105 

I 

4210106 

I 

ZD 2D 2D 20 2D ZD 

28 20 ZB 25 ZB 

5 5 5 5 

5 5 5 5 

2A u u 2A 
5 J k D  5B-D 5 8 - D  58-D 

5 5 5 5 

5 5 5 5 

5 5 5 5 

5 5 5 5 

58-D 5B-D 5B-D 50-D 58-D 5B-D 

SA 5A 5A 5A 5A 5A 

5 S 5 5 

5 5 5 5 

u 2A 2A ZA 
5 8 - D  5B-D 58-D 5B-D 

5 5 5 5 

5 5 5 5 

5 5ABD 
zc 5 

9 B  2 C  9 B  2C 2BC 28C 2B ZBC z: 5D 5 D  5D 5D 5D 

sc 5BC 5BC 5BC 5BC 2c U B D  2A u u 2 A  Ec 5BC 5BC 5BC 

2A u 2 A  2A 2A 2 A 2 A  u 

9c 2c 2c zc 2c 2c 

2c 2c 2c 2c 2c 2c 

5 5 5 5 I 



500 



501 



RIMR &IN b u P  k 2  

STATWN 
y a  E 
A STATION NUMBER DESCRIPTION 
B) Y 

70 02 4220104 (Coa t imud)  

7 1  I' 

72- ,, 
74 

68 02 4220105 Howley S t r e e t  Bridge 

69 " 

70 '* 

I, 

I, 

71 I' 

72- ,, 
74 

51 21 4220106 Er ie  S t r e e t  Bridge 
River Mile 1.0 

I 52 '' 

68 o2 4220199 Exact Loca t ion  Unknown 
Near Mouth 

69 I' 

70 " 

7 1  " 

I, 

I, 

I 72- ,, 
74 

502 

N P E  OF DATA 
O D  
W I  

T R  
A G  

E 
u u u u 2 A D  

5B-D 58-D 5B-D 5B-D 5B-D 5BC 
u 

5B-D 5 5 

5 5 5 5 5 5 

5B-D 5 5 5 5 

u 
5B-D 

u u u 2AD 
5B-D 5BC 

5 5 5 5 :ZD 

5 5 5 5 5 5 

58-D 5B-D 5B-D 5B-D 58-D 58-D 

5 5 5 5 

5 '&-' 58-0 5B-D 

5A SA 5A 5A SA 5A 

u 
5B-D 

5ABD 5 j 
2c 5 5 

5 5 5 5 

5 8 - D  5 5 5 

5 5 5 5 

5 5 5 5 5 5 

67:- 21 

7 1  43 

72 I' 

73 " 

74 " 

75 " 

98- 21 01 

21- I, 

35 

42202 .Haamnee River f low:  136.7 m3/s (4.756 cfs) 

Near Waterville 
4220201 41-28-34 X 83-44-20 

4220202 ~ ~ - ~ ~ ~ f ~ ~ ~ - 4 2 - 5 8  UB UB U B U B  

I UB UB U B U B  

2c 2c 2c 2c 2c 

u c  2Ac u c  u c  uc 

u 2A u u u  

* 1  

* I  

b220203 Highvay 64 Bridge 
in Watervllls 
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A STATION STATION 
R NUMBER DESCRIPTION 
B) Y 

9BD 
zc * 1  

56 

57 

58 

" 

" 

I' 

63-' ,, 
64 

6gd I' 

69 

70 I' I, 

71d 1 

'I 1 

7 2  I' ,I 

* 1  

* 1  ZD 

ii 3B-D 118-D 118-D 5B-D 11B-D * 1 5B-D 

* 1  5A 3A 91) 1I.A 1U 5A' 1U 
I I I I I I I I I I 

I I , 9B I 1 

* 1 U-Db 

* 1  

* 1  lD 1 D  3D 

* 1  1 1 3 5A 11 11 

* 1 U-Db 

* 1  
I I I I 

* 1  lD 1 D  3D 

* 1  1 1 3 5A 11 11 

2B 
4CD 2B 2D &I 2c 

ir 5D 5D 

2B 
4CD 9C 4D 

8B ZC SB-D ir 
2AD 2A u D 2 A  
5BC 5B-D 5BC 5BC 
2AC 5AB 
58 2c SAB 5AB 

4 4 4 4 4 4 4 

Y h r e e  samples p e r  month (11). 
bScptembcr o n l y .  
cParemetero and frequencfes unknown. 
+vice monthly (11). 

q k j o r  s p r i n g  runoff e v e n t s  sampled AS p e r t  of LEV%. Ten storms monitored. (118) 
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STATION 
NUMBER 

4220203 

t 

TYPE OF DATA 
P R  

H E A W  METALS E E 0 M 
S F R  A 

I T R G  N 
R T I A A  G 

A 0 0 D I S  c C N  
N N T SOLVED A T I 

A o c  E 
L E R S  S 

C 
H 
L " 

PH 
D 
E 

E S Y  

A 
E D A 

1 1 8 - D  l l d - D  UB-D 118-D 11B-D 1lB-D 

1u 1u 1 l A  1 l A  1 l A  1lA 

505 

1 I 1 

2D 2D 2D 2D 2D 2D 

2a 21 2B 2B 28 

,I 1 D  1 1 D  1 1 D  

1 11 11 

1 LlA-c 
8D 2D 1u-c 

8 D  
UD 1 U C  11c l l A C  
9BC 8BD 8 D  8BD 

8A-C 8A-C 8A-C 
5D 5D 5D 9 

9BD 
1c 
9BD SA 1111 5A 8 C  5A 1 lB  
1c 8cD 1 1 B  2D 8CD 

9ABD 8A-C 
1c 5D 
9 A  8A-C 8A-C 8 A - C  

18-0 1 l D  1 l D  1lD 

9 A  
1B-D 

I, 8 8 8 2D 

2BD 

2cD 

2cD 

8A-C 
5D SD 

9:2c 2Ac uc 2A-c 2A-c 5A-C 5A 2D 
ZD 9BC 

1 1 B  118 l l B  1lB 11B l l B  I " 

4220204 

4220205 

4220206 

2 c  

8B 88 811 2C 2B 5D 2BD ZBD 2B ZB 2BC 
5CD SO 5D 5CD ZB 5c 5c 5CD 5CD 5D iiD 

2AD u u 2A 2 A u  ZA 2A 2A 2AD 
5B-D 58-D 5B-D 58-D 58-D 5BC SBC 5B-D 58-D 5BC 5B-D 

ZAC 
5B 

2D 

5AB 58 5AB 5AB 5AB 5AB 5AB 5AB 5AB 

4AB 
9C 5D 

-. ~ 

4 4 4 4AB 
9 C  5D ' 



A STATION STATION 
R NUMBER DESCRIPTION 
61 Y 

6s  18 4220206 (Concinued) 

67  I' 

67  19 

6 8  " 

6 8  18 

, 69 " 

74 " 

TYPE OF DATA 

H O D  T 
W I  

S 
T R  
A G  

E 

9A 9A 9A 
4B 4B 48 9A 48 48 48 

u u u 
8B-D 8B-D 81)-D 

u 2A 
58 8CD 5B 8cD 

5A SA 

u u 

6A 8A 8A 8A 
2B 28 2B ZB 

8B-D 8B-D 8B-D 8B-D 

ZCD 2CD 2CD 

74 

68 

69  

70 

7 1  

12 

73- 
74 

6 8  

69  

70 

7 1  

506 

18 4220207 ~ ~ ~ 9 & ~ ~ i 2 ~ 4  2D 2D ZD 

2A u 
5B-D SB-D 

02 4220208 Fort %ami 

" 

5 2.4 
5B-D 
2A 

5B-D 

SB-D 5B-D 5B-D 58-D 

5 5 5 5 5 

I 
5B-D 5B-D 1 

2A 2A u " 

1 
" I SB-D 5 5 5 13 

8 ,  5 5 5 2A 
5B-D 

" 

1 5 5 S S 5 5 

2A 
SB-D 

I, 

5 2A 
5B-D 02 4220209 Rossford Marina 

I' 5 5 S 5 5 5 

I' I 5B-D 5B-D 2A 2A 2A 
5B-D 5B-D 5B-D 5B-D 

I' 5 5 5 5 s 2B -- 
72- 
74 

74 

74 

63 

6 4  

65 
__ 

7 4  

6 8  

69  

>UJ 

1 5 S 5 5 5 5 

18 '420210 3iS.11. Bridge 2D 2D 2D 

4220211 Anthony Wwne Bridge 2D ZD 2D 

1 9  

River W1e 6 .9  

River Mile 5.4 

River X i l a  4 .6  9 c  9c 9c 9c 9c 4220212 Cherry S t r e e t  Bridge 

ZCD 2B 8C 28 8C 
9D 9D 

I' 98 9B 9B 

I' 2CD 2CD 2CD 

18 4220213 A t  Sports Arena 

I' & 5cD 2c 2c 

I 

. -  

2A 
5B-D 5 5 2A 

58-D 

" 5 5 5 5 5 5 
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B) 

70 

71 

72 

73- 
74 

62- 
64a 

64 

65  

Y 

18 4220213 

" 

11 

21 4220214 

18 

" 

5B-D 

5A 

I 
I 

3B-D 11B-D 118-D 5B-D 118-D 

3A 1lA 1lA 5A 1U 

40 4D 4D OD 4D 4D 4D 4D 

4 4 4 4 4 4 4 4 
, 

S A T O N  
DESCRIPTION 

(Continued) 

Ash-Consaul Bridga 
41-39-46 X 83-30-28 

4 

1-280 Bridge 

74 18 I I 2D 2D' I 2D 

t 

Toledo Terminal RR Brig 
41-b0-59 X 83-28-56 51' 21 4220216 

52' " 

64 I' 
t 

I 

72 

73 " 

65 

Overrean Terminal Dock 
41-41-06 X 83-28-35 

%at8 were c o l l e c t e d .  
bThrough Septombor only.  

'Three samples per month (11). 

Parameters and frequencies  unknown. 

SO8 



I 

4220214 

I " 

509 

5 5 5 5 

211 BC 
9D 



A E STATION STATION 
NUMBER DESCRIPTION 

67 21 4220217 (Continued)  

68 " 

69b " 

, , 

70 

71  I' 

72  I' 

73 " 

76 I' 

6 7  21 4220218 Coast  Guard S t a t i o n  a t  

I 

Mouth 41-41-35x83-28-20 

68' " 

69' " 

70' I' 

71 I' 

TYPE OF DATA 

n O D  T 
W I  

H A  I 
E g R  8 

A G  Y D E  S 
E 
S 

D 
I 

E 

4A-C 4A-C 9AB 9AB 
9D 9D &A-c C A - D ~  9AB 9D 

SA SA 2B 5A SA 2B 
4B-D CB-D 4cD 4B-D 4B-D 4CD 

4BD 4BD 9A 4BD 4BD 4BD 4D 
9A 11C 4D 9A 1 1 C  4BD 9A 1 1 C  9A 1 1 C  9A 

6 4 4 4 4 4 4 6 

9A 9AD 9A 9AD 9A 9A 9A 9AD 
4B-D 4BC 4B-D 4BC 4B-D 4B-D 48-D 4BC 

4A-C 4AB 
9D 9 0  4 8A &AB 

48-D 9CD 

4AB 9 c  
4AB 4AB 4AB 
9cD 9 c  9CD 

9A 9A 9A 9A 
48 2C 48 2C 48 2C 4B 2C 

lA-C 
90 

8D 8D 9 c  

1B-D 1B-D 8B-D 8B-D 1 B  

1 1 

1 1 * 1lA-C 1lA-C lABD 

* 9A 9A 1lA 1 l A  9ACD 

* 9AB 9AR BABD BABD 9AB 

* 8A-C 8A-C 9A 

1 C D  1cD 

1 1 5D 5D 1B-D 

72 

73= 

76' 

74 

6 8  

69 

70 

71 

aThrough September on ly .  
bThree t imes  monthly (11) 
%ice monthly (11). 

I' * 1 1 8D SA 5A 1 
8B-D 88-D 

8AC 8AC 8ACD lAD - 
11B 2D 1 1 B  118 9BC 

" 1 1 J 
9AB 9AB 1lA 1lA 9AB 1 
1cDa 10' 88 2CD 88 2cD lCDa 

I' 

18 * 2CD 2cD 2CD 

- 
. 12203 Grassy Creak 

2A 2A 2A u u 02 6220399 Exact  Loca t ion  Unlraam 

'I 5 5 5 5 5 

5B-D 5B-D 5B-D 5B-D 5B-D 

2A u 2A 2AD 
5B-D 5B-D 5B-D SB-D SBC 

I' 

5 5 5 2A 
5B-D 

I' 

510 

~ ~~ 

5 72- 
74 5 5 5 5 
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- 

Otter C r e e k  

9BC Near Mouth 
73 43 4220401. 41-41-43 X 83-27-28 

I* UD U D U D U  2AD 2AD 
5Bc 5Bc 5Bc 5Bc 5BC 5BC 

74 " 

42205 Amlosch Ditch (No D8tP Found) 

i 

HYDROLOGIC ABEA 4.2.3 Toussaint-Portage Complex 

* 42301 W i l l i ~  Ditch (No Data Found) 
_- 

I 

. 42302 Cedar Creek. East and West Outlets  (No Data Found) 

42303 Crane Creek (No Data Pound) 

I 42304 Turtle Creek (No Data Found) 

- 

"Not located on Hydrologic Area map. 

512 



513 



5 14 
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A STATION STATION 
NUMBER DESCRIPTION 

6) Y 

Railroad Bridgo in 
T l  1 4230702 I Woodvilla 

I 

At Woodville 
41-26-58 X 83-21-41 6 8  I 2 1  I 4230706 1 

::/[:: I 4230705 1 Woodvillc 

At Woodville 
41-26-56 X 83-21-30 

41-26-58 X 83-21-29 

51d( 21 I 4230707 I 120 Bridgo in E h r e  

TYPE OF DATA 
O D  
W I  

S s 
T R  
A G  

E 

9A 9AC 8 8 9A 

* U - C  1 11 11 1B-D 

1B-0 lB-D 

9D 

1: !8 1 623;708 1 Route 14 a; Oak Harbor 

% # i c e  monthly (11). 

bThrough September only. 
%noff events sonpled Prom 10 storms as port of LEWEIS C11). 
Phrcc times per month (11). 

7 1  

516 



,I 

t 

4 2 3 0 7 0 3  

I, 

4230700 

4 2 3 0 7 0 5  

4 2 3 0 7 0 6  

4 2 3 0 7 0 7  

4 2 3 0 7 0 8  

517 

9 11 11 - 
8 8 2D 

11 11 2CD 

9A 
LB-D 

9AB 
1CD 

9c 8B-D 88-D 
9AB 8ABD 8ABD 
1CD 1 1 C  11c 

- 
1 0 D  1lA 1 l A  2CD -- 

2BD 

9A 2 c  ;y 2c 2 c  8AB 2c 2c 2 8  5c lB-Db 

UD 2AD 2 A D U D 2 A D 2 D  2D 

2A 2A 2A 2A 2A 2A 2A 

SD SD 5D 5D 5D 5D 5D 

2CD 2cD 2cD 2CD 2CD 2CD 2CD 

2 c  2 c  2c 2 c  2 c  2 c  2c 2 c  2 c  

2D 20 

2B 2B 2 B  

11B 1 1 B  118 l l B  1lR 1 1 B  . .- 
2D 2 D  2D 2D ZD -- 

9 B  2 C  40 90 2C 28 OB 98 2B 2 B  2B 2B 
5D 5cD 5CD 5D 5cA 5c 5D 5cD 5CD 5CD 5BD 

5ACD 
28 

2AB 
5CD 

SA 5A 5A 5 A  58 2A 2B SA 2AB 2 2B 5A 

5 ;E 5 5 5 
.- 

118-D 1lB-D 1lB-D l l B - D  1lB-D 11B-D .- 
1lA 1 U  UA 1 U  1 l A  1lA 

2A 5B 2A 5 B  
8cD 8cD 

8B-D 8A 8 

.5D 



RIMR  IN GROW 4.2 

STATION 
NUMBER DESCRIPTION 

72 18 4230708 (Continued) 

42308 Little Portage River FFI 

E 

(No Data Pound) 

42309 Muddy Creek ttl 

‘42310 L i t t l e  Muddy Creek (No Date Pound) 

HYDROLOGIC ARU 4 . 2 . 4  Sadusky  River 

02401 Sandueky Rivar rim: 26.7 JI. (943 cf.) 

=Three time8 per month (11). 

518 
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5 5  

56 

62- 
64 

65 

66 

67 

68 

;r 
73 

74 

74 

7 5  

75c 

70 

71 

7 2  

73 

70 

75 

6 7- 
71 

6 3  

64-  
67 

67 

68 

68 

'Through September only. 

bUp to 200 samples collecccd a t  various flow conditions. 
S e n  runoff events sampled as part of LLUW. 

* 9D 9ABD 9AB 

* 3A-C L A 4  2A t 

2D 9D 9BC 

10 10 

I' 

,I 
I' 2D 3 D  5D 3D 9D 9D 5 D  

,I 9A 2D 9A 2D 5AC 
8BC 8BC 2BD 

* 2D 3A-Da 3A-D' 2D 
f,  

I' * zc 2 c  2 c  2 c  

I 
'I * 2D 2D 2D 2D 

44 l l b  

9 B  :E ZBC 5D 18 98 
2Bc 5CD SD 5D 5D 

2BC :A-C 2BD 5A-C 
5c 

6 3  

" 5 

, 
i 

5 5B-D I 
2D 1- 

2 1  2 8  5B 2 8  I 
5 B  5B u 2.4 u 5 B  5 B  2AC 
2 c  2 c  56 5 B  5 B  2C 2 c  5B 

63 

17 lr240102 sear rremont 11B 1 1 B  I 61-18-31 X 83-09-19 -- ------- ~ - -  
03 4240103 ~",l l f9~~f"","~3-oB13 2D 2D 2D 2D 

,I 2A 2A 
5c u 2 A c  5c 5c 

I' 

If  
" 2D 2D 2D 2D 

" 2A 2A 2A 2A 2A 4 

I 2 B  2B 2B 2B 2B 

2D 2D 2D 

21 4240104 At Fremont 'Jacer Intake 

6 3  0240105 ~ ~ - ~ ~ $  83-06-55 5B-D 5B-D 5B-D 5B-D 

,, 

18 5 B  58 5B 

41-20-00 X 83-07-13 

I 5 5 5 5 

8CD 8CD BCD 

8 8 8 8B-D 

5AD 5AD 5AD 5AD 4 3  

520 



STATION 
NUMBER 

1- 

I - 

1 4240102 

I 6240103 

I 4240106 
I I 4240105 

I " 

521 



RIMR BASIN GROUP 4.2 

A STATION STATION 
R NUMBER DESCRIPTION 

(st $ 

69 18 4240105 (Continued) 

70 4 3  

71 I' 

72 'I 

7 4  

75 

67  19 6260106 Route 20 Bridge 
River Xile 13.5 

68 

7 1  18 

72 'I 

I 7 4  43 

1 

66 ?1 0240107 Downstream from Frewnt  

67  

41-22-12 L 83-06-10 

I 

b9' I'  

70' 

71' '' 

7 2  'I 

7 3  a3 

7 3 "  21 

7b' I '  

7 6  03 

I 
I 

4 2 4 0 2  Green Creek 

_. 

TYPE OF DATA 
A D  H L 
K 4 0  
A 

I 
I 

S E 

5 A  SA SA 5A 
2 8  2B 2B 2B 

2A 2A 

8 A  8A 

5 B  8CD 58 8CD 

2cD Z c D ,  
I 

2CD 2CD 

9D 9D 9D 9D 9D 

1D 8 8 

9D I 1 
* I D  

2D 

9A 9A 9 A  
1B-D 

1 U - C  ¶A 9A L U - C  1lA-C 9ACD 

8 * 5D 1B-D 18-D i 
I 2D 18-D 18-D 5D 5D 18 

1 1 8ACD 8ACD 9 A  

* 1 1 8 A  8 A  

1 111) 1 1 B  18-D 

1l.B-D 118-0 

1 1 8 8 1 

i: 2BC 5D :i 2BC 9B 9 8  

lACDb ~ A - D ~  1 1 A  1U M-Db 

5CD 5D 

1 1 1lA-C 1 * 

8 B  5C 88 5 C  98 

5AC 28D 2A * 5A 5 2D 5c 5B-D 2BC 2BC 

522 

Near Fremont 
68 21 4 2 4 0 2 0 1  41-23-30  X 83-01-65 ZD 2D 

a n i c e  m o n t h l y  (11). 

2D 2D 
.I 
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STATION 
DESCRIPTION 

1 STATION 
R NUMBER 
6) Y 

71 21 4240202 ~ ; ~ ~ 3 ~ ~ ~ ~ ~ 3 - 0 1 - 3 5  

72- I, 

7 3  

74 I' 

524 

TYPE OF DATA 1 
J 

A D  S P  H L U T  A A 
T O D  

W I  i t  1; T I  R S  D R A 
I C 1: g ?  I 2  N - 
T 
D o  C E  5 N 

T D  S 
T R E  I N L P  p P  L 

D E  
A G  

E Y D  

* 2c 2c 2c 2c 

* 2D 2D 2D 2D 2D 

2c 2c 2c 2c 2c 2c 

RIMR BASIN 

. 

GROW 4,2 

42403 South Craek (No Data Pound) 

62404 Racoon Creek (No Data Pound) 

I 

HYDROLOGIC AREA 4 . 2 . 5  Huron-Vermillion Complex 

I -- I 

42501 Pickerel Creek (No Data Found) 

I 
I 
I 

42502 Unnamed Tributary ac vhit.'s L.ndin8 (No D a t a  Pound) 

'I 

C 

I 
I 
I 

' 42503 L i t t l e  Pickerel  Creek (No Data Found) 
1 
~I 1 
1 



STATION 
NUMBER 

6260202 

5 25 



-- 

‘Through September. 
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67 

67 

68 

69  

73 

74 

75 

75a 

6 B a  

528 

* 1  ZC 2 c  ZC 

2A 58 .?A 5B 2A 5B 
18 A250803 ~~-~~~~ 92-36-36 8CD 8CD 8CD 

I' * 8  8 8 8B-D 

8A 8A 8 A  8A 
28 2B ZB 2B 

'' 

6 3  4250804 ti-$:;; 82-36-25 * 5D SD 5D 5D 5D 5D 

2B SA 5 5D ';iC SA-C ?D SA-C * 2D 5 c  
*I 

5B 2AC 2AC 2AC 2AC 58 SB ZAC 
2c 58 5D 58 SB 2C 2c 5B * 

l i  4250805 ~ f $ ~ - ~ ~ 1 ~ 8 2 - 3 4 - 3 6  * 11B 1 l B  

* 11c 11c 9CD 
8D 8D 21 4250806 ~ f ~ ~ + ~ ~ 1 ~ g 2 - 3 4 - 3 8  9CD 9CD 

9AB 
8D 6Qa/ 

7 s /  I' 

71a " 

72' 

7 3  I' 

i 3  Lj 

7 4  21 

71 I I b  

7: #' 
I 

* 9AB 8 8 

9AB 9AB 8ACD 8ACD l- 
1CD 1CD l l B  116 

* lABD lABD llA0 llAD lABD 
9c 9c 8BC 8BC 9C 

1lA 1I.A 
8B-D 8B-D 

8A-C 
2D 

* 1 1 

* 1 1 

* 9B 2BC 28 2BC :: 98 

lABDb LABDb 8AB 8AB lABDB 
9 c  9 c  5c 5 c  9 c  

________--- - ~ -- 
M C D  

9B 

5 c  9B 

* 
4250807 R o u t e s  2-6 Brfdee 

in Huron 

I 



STATION 
NUMBER 

TYPE OF DATA 
P R  

H E A W  METALS E E 0 M 
S F R  A 

I T R G  N 
R T 1 A A  G 

0 D I S  C C N A 
N o  N T SOLVED I T I 
E A D O C  

L E A S  S 

C 
S H 

L 
0 

D 
E 

PH 

E S Y  

C A  

2D 2D 2D 2 D  2D 2D 

2 c  2c 

2A 5B 
8CD 

8B-D 8 

0A 8A 
2 8  2B 

5 D  5D 5 D  5 D  5D 5 D  5D 5D 

5A-C 2A 
5B-D 5D 2ACD SACD 5AC 

5 8  2B 2BD 

24C 2AC 2AC 2AC 2AC 2AC 2AC 2AC 2AC 5B 
5B 5 8  5 8  5B 5B 5B 5D 5D 5 8  2C 

1 1 B  1 1 B  1 1 B  118 1 1 B  1 1 B  

11c 11c 11c 
8D 8 D  a D  9CD 

PAB 8 8 8 

9A-C 8ACD 8ACD 8ACD 2D 1D 1 1 B  118 1 1 B  
l l A D  llAD 

8BC 8BC 

1M 1lA 1 U  
8B-D 9B-D 8B-D 

2CD 

2CD 1 

1 8 8 a 2 CD 

5B 48 9B 9B 98 2B 2B 28 
8C 2 c  I 5 c  5c  2B 5 c  5 c  5 c  9B , 

2c I 
2c ZB 9A 2A 

l g -Db  2' :y 2' 8B 5C 

5D 

2A 

I A250802 

I 

I " 

I I' 

I 4250806 

I I' 

$250805 

$250806 

l " 

I I' E A 2 5 0 8 0 7  

I 
- 

5 29 



67 

(233 cfs) flow: 6.6 m 3 / S  . 42511 Vermi l l i on  River  

2A 2A 
19 4251101 Rrver  % l e  6.2 SB 8CD 58 8CD 

8 A  . I 8A 

* 1  Year Vermillion. 2- 2 1  4251102 Rtvcr  ule 4 .5  

5 1  " 1 58-c 5B-C 

I 5 2  1 '' 1 5A 5A 

* 1  2D 65- ,, 
66 

1 6 7  " I " I * 2c  2c  

58-C 5B-C 5B-C 5B-C 
I 

5A 5A 5A 5A I 
I 1 

2D 

1 C  2c 

I 
68 I '' 

5 30 

I * 2c 2c  zc zc 2c 

63 

70 

71' 

72' 

73a 

:&a 

73 

74 

7 5  

* ZACD 2ACD I 

* 1 -  58 5B 9D 2AC 
U C  lACD 5A-C 2A 2A 
9BD 98 2D 5B-D 5B-D 

0ABD 8ABD 
11c 11c 

iac 9ABD 
9D 1c 

9AB 5AB 1lA 1 1 A  
10 I 2Cq 8B-D 88-D 

2D 1 B  ia 9~ I' 

5 D  " 

* I 
I 

" 1 

;: jB !E 1% 
9A 9A 

lB-D 1B-D 
I' 

* UCDb 5A 9B 2A 8A 5C 8A 5C 2c 

ZB ZED 4B 9B 
5 c  8C 5D 5D 

9B 2CD 5B 1 1 B  1 1 B  LA-Db 

* 9B 
5CD i: 2BC 1 5D 5D r3 I 4251103 41-22-55 X 82-19-00 

5A-C 5A-C 2A 9D 5A 5A-C 2B 5C 
9D 9D 5BC 2B 9D 9D 

2c 58 5D 2c 2c  2c 

I' 

5AB 2AC 2AC 5AB 5AB 5AB 1 
75' 1 7  

67 18 

I 

118 11B 1 1 B  i i a  ] 
I 2A 2A 2A 

8B-D 8B-D 8B-D 4251100 41-22-56 X 82-19-03 

I I I 1 ' 6 8  I *I 8 88-D 8 8 

8A 0A 8A 8 A  69 " 
I 2BD ZBD 2BD 2BD 

1 



STATION 
NUMBER 

- 
TYPE OF DATA 

P R  
HEAVY METALS E E 0 M 

S F R  A 
I T R G  N 
R T I A A  G 

0 DIS- c C N  A 
N o  N T SOLVED I T I 

A D O C  E 
L E R S  S 

C 
H 
L " I 

pH 
A 

E S Y  
E 

I 
A 

4251101 

0251102 

?D 

2 c  

?C 

ZACD 
5B 

5 31 

2A 5B 2 4  5 8  
8CD 8CD I 

8A 8A 

58-C 5B-C 58-C 5B-C 5B-C 

5A 5A SA 5A 5A 
~ .- 

2D 2D 2D 2D 2D 

2 c  

2C 
~ ~~~ __ =- 

. .- 
2ACD ZACD 

5B 5B 

1 

i ,I 

r 
I " 

I I' 

I 

1 4251103 
I 
I " 

1 4251100 

I U  2D 58-D 
8 A B D  5 c  

11c 11c 11c 2D 

1lA 1lA 1lA 

8AB 8AB 8AB 
l l C D  l l C D  L l C D  

8A 5C 2c 8 A  5C 2c 

9!D2c 
ZACD 5A-C SA-C 5A-c SA-C 5A-C 2B 5C 

I 

?A I 
5B-D , 5B-D 

8ABD 8ABD 

.d 

I ?CD 5B-D 88-D 8B-D 8B-D 

2BD I 
8A SC 2c 2c 2 8  --- 

1 1 B  2C 11B 1 1 B  

58-D I 
! 

SA-C 1 
4 B  8C 9B 2C 2 8  98 8C 9B 2 B  28 2B 
5D 5 D  5D 5D 2c 5CD 5C 5CD 

1 

9B 1 9D 9D 9D 9D 9D 2D I 
SAB 5AB 5AB 5AB 5AB 5AB 2AC U C  2AC 2AC I 

2c 2c 2c 2c 2c 2c 51) 5B 5 8  5 8  
t 

118 118 118 1 1 B  1lB LLB 1 l B  I 

2A 
88-D I I 

8B-D a 
8A 8A 
2BD 2BD 



Evaluat ion and Summary of Data f o r  River Basin Group 4.2 

Five hydro logic  areas t o t a l i n g  1 , 3 3 4  km2 (513 mi2) i n  Michigan, 22 ,287  km2 
( 8 , 5 7 2  mi2) i n  Ohio, and 3 , 3 3 3  km2 ( 1 , 2 8 2  mi2) i n  Indiana ,  comprise River Basin 
Group 4 . 2 .  Of t h e  31  t r i b u t a r i e s  i d e n t i f i e d  f o r  t h i s  r iver  bas in  group, e igh t  
were found t o  have s u f f i c i e n t  water q u a l i t y  d a t a  t o  cons ider  t r i b u t a r y  loading 
estimates. However, only f ive  of t h e s e  have been gauged a t  near-mouth s t a t i o n s .  
O f  t h e  s i x  major t r i b u t a r i e s  included i n  t h i s  r i v e r  bas in  group, a l l  bu t  one 
have a t  l e a s t  monthly water q u a l i t y  d a t a  over  an annual  cyc le  and adequate flow 
da ta .  Th i s  r i v e r  bas in  group i s  dominated by t h e  Maumee River ,  which con t r ibu te s  t h e  
l a r g e s t  loading from land dra inage  t o  Lake Erie.  The Maumee has  an  exce l l en t  
record of water q u a l i t y  and q u a n t i t y  d a t a  i n  genera l .  
t r i b u t a r i e s  i n  t h i s  r i v e r  b a s i n  group were monitored as p a r t  of t h e  LEWMS. 
Frequency of da t a  c o l l e c t i o n  i n  hydrology area 4 . 2 . 1  is dominated by monthly 
sampling. Sampling of  o t h e r  s i g n i f i c a n t  t r i b u t a r i e s  i n  t h i s  r i v e r  bas in  group 
could bes t  be cha rac t e r i zed  by a series of r e l a t i v e l y  in t ens ive  s t u d i e s  with 
sampling f requencies  ranging from two t o  t h r e e  times pe r  month, t o  some monthly 
and biweekly sampling of key loading parameters.  

Four of t h e  major 

Data on r e f r a c t o r y  o rgan ic s  were absent  throughout t h i s  r iver  bas in  group, 
whi le  da ta  on p e s t i c i d e s  were gene ra l ly  e i t h e r  nonexis ten t  o r  i n s u f f i c i e n t  f o r  
loading c a l c u l a t i o n  purposes.  Adequate heavy metal da t a  were f r equen t ly  
encountered on some of t he  major t r i b u t a r i e s .  

I n  genera l ,  d a t a  on most parameters were found t o  be reasonably adequate f o r  
most of t h e  major t r i b u t a r i e s  i d e n t i f i e d  f o r  t h i s  r i v e r  bas in  group. There was a 
no t i ceab le  l ack  of  t o t a l  so lub le  phosphorus d a t a  i n  hydrologic  areas 4 . 2 . 3 ,  4 . 2 . 4 ,  
and 4 .2 .5  

Because t h i s  r i v e r  bas in  group i s  l a r g e l y  dominated by a g r i c u l t u r e ,  t h e  
con t r ibu t ion  of a g r i c u l t u r a l l y  o r i e n t e d  p o l l u t a n t s  by t h e  unmonitored and ungauged 
smaller t r i b u t a r i e s  i n  t h i s  r i v e r  b a s i n  group may be s i g n i f i c a n t .  

Hydrologic Area 4 . 2 . 1  - O t t a w a  River (Ten M i l e  Creek).  A good d e a l  of water 
q u a l i t y  da t a  are avai lable  on t h i s  t r i b u t a r y  da t ing  back t o  t h e  1950s. H o w e v e r ,  
no d i scharge  da t a  are a v a i l a b l e  f o r  t h e  r iver  mouth area. Frequency of sampling 
f o r  water q u a l i t y  parameters has  been p r imar i ly  monthly o r  less. Nu t r i en t s  
measured inc lude  n i t r a t e ,  ammonia, and t o t a l  phosphorus. Very l i t t l e  d a t a  are  
a v a i l a b l e  on  d i sso lved  r e a c t i v e  phosphorus. There are some d a t a  a v a i l a b l e  on 
t o t a l  s o l u b l e  phosphorus, a l though no t  over  any f u l l  annual  cyc le .  Few da ta  
e x i s t  on heavy metals and no da ta  were found f o r  p e s t i c i d c s  o r  r e f r a c t o r y  organics  
f o r  t h e  O t t a w a  River .  

Hydrologic Area 4 . 2 . 2  - Maumee River.  Although t h e  Maumee River i s  by f a r  
t he  l a r g e s t  t r i b u t a r y  i n  Hydrologic Area 4 . 2 . 2 ,  and i n  f a c t  t h e  l a r g e s t  t r i b u t a r y  
i n  the  e n t i r e  Great Lakes Basin,  a number of o t h e r  t r i b u t a r i e s  were included i n  
t h i s  hydrologic  area. Swan Creek d r a i n s  i n t o  Lake Erie and has  some monthly t o  
w e e k l y  d a t a  a v a i l a b l e  f o r  pe r iods  da t ing  back t o  t h e  1960s. In  f a c t ,  t h e r e  i s  
a good dea l  of monthly da t a  a t  a number of s epa ra t e  near-mouth s t a t i o n s  on t h i s  
t r i b u t a r y .  Major n u t r i e n t s  measured w e r e  n i t r a t e ,  ammonia and t o t a l  phosphorus. 
No da ta  were found on d isso lved  r e a c t i v e  phosphorus and only a small amount of 
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d a t a  were found on t o t a l  s o l u b l e  phosphorus. Few ch lo r ide ,  t o t a l  k j e l d a h l  
n i t rogen  and s i l i c a  d a t a  were found, although t h e r e  are  cons iderable  suspended 
s o l i d s  d a t a  a v a i l a b l e .  There are some monthly heavy metal d a t a  over an annual 
period d a t i n g  back t o  1951 and 1952. 
were found. 

No p e s t i c i d e s  o r  r e f r a c t o r y  organics  da t a  

The Maumee River h a s  one of t h e  most ex tens ive  water q u a l i t y  records .  Also, 
t h e  Maumee has  an extremely long-term gauging record  wi th  flow da ta  being 
c o l l e c t e d  from t h e  Wate rv i l l e  gauge ( s t a t i o n  42202g)  as ear ly  as 1898. The 
Wate rv i l l e  s t a t i o n  is loca ted  approximately 34 r i v e r  k i lometers  (21  mi les )  
upstream from t h e  mouth of t h e  Maumee. Th i s  s t a t i o n  is  perhaps t h e  lowermost 
s t a t i o n  t h a t  does not exper ience  l a k e  e f f e c t s .  Another gauging s t a t i o n  (4220218) 
loca t ed  a t  t h e  mouth of t h e  Maumee has  a continuous d ischarge  record  beginning- 
i n  1967. However, i n t e r p r e t a t i o n  of t h e  flow d a t a  is  complicated by t h e  e f f e c t s  
of inflow from t h e  lake .  

An e x c e l l e n t  record  e x i s t s  f o r  suspended s o l i d s  i n  t h e  Maumee wi th  continuous 
monitoring having been conducted from 1968 through 1973 a t  t h e  Waterv i l le  gauging 
s t a t i o n  (4220203). I n  a d d i t i o n  t o  suspended s o l i d s  d a t a  t h e r e  i s  a l s o  an exce l l en t  
da ta  base f o r  p a r t i c l e  s i z e .  
continuous b a s i s  a t  t h e  Wate rv i l l e  gauging s t a t i o n .  The Maumee River i s  one of 
t he  few t r i b u t a r i e s  t o  t h e  Great Lakes which h a s  p a r t i c l e  s i z e  da t a .  

During 1974 p a r t i c l e  s i ze  was measured on a 

Nu t r i en t  d a t a  are a l s o  ex tens ive  on t h e  Maumee. Normal sampling w a s  done 
on a monthly b a s i s  f o r  parameters such a s  n i t r a t e ,  ammonia, and t o t a l  phosphorus. 
There a r e  few d isso lved  r e a c t i v e  phosphorus and t o t a l  so lub le  phosphorus d a t a ,  
however, T o t a l  s o l u b l e  phosphorus w a s  measured on a weekly b a s i s  i n  1964 a t  
s t a t i o n  4220206. During 1966 d isso lved  r e a c t i v e  phosphorus was measured on a 
monthly b a s i s .  The only  o t h e r  s tudy  where d i s so lved  r e a c t i v e  phosphorus w a s  
measured on a f requent  b a s i s  was the  Lake Erie Wastewater Management Study p r o j e c t  
which monitored runoff even t s  on t h e  Maumee. The runoff event sampling w a s  
conducted a t  t h e  Wate rv i l l e  s t a t i o n  and a l s o  included measurements of suspended 
s o l i d s ,  s i l i c a ,  n i t r a t e ,  ammonia, t o t a l  phosphorus, and ch lo r ide .  Ten storms were 
monitored dur ing  1975, and con t inua t ion  of t h i s  event sampling program i s  expected. 

Heavy meta ls  were sampled on the Maumee t h r e e  times p e r  month over an annual 
cyc le  i n  1951 and 1952. T h i s  w a s  done a t  t h e  Wate rv i l l e  s t a t i o n  as w e l l  as a t  a 
s t a t i o n  (422023)  f u r t h e r  downstream. Some heavy metal d a t a  were c o l l e c t e d  i n  
1964 on a weekly b a s i s  during t h e  win te r  and on a biweekly b a s i s  during t h e  sp r ing .  
Otherwise, on ly  sporadic  heavy metal measurements are a v a i l a b l e .  N o , r e f r a c t o r y  
organics  d a t a  were found f o r  t h e  Maumee River, although some p a r t i a l - y e a r  
p e s t i c i d e  d a t a  c o l l e c t e d  a t  a monthly (o r  less) frequency are a v a i l a b l e .  There 
a r e  no monthly p e s t i c i d e  d a t a  over a f u l l  annual cyc le  a t  a frequency of monthly 
o r  g r e a t e r .  

Two o t h e r  t r i b u t a r i e s  i n  Hydrologic Area 4.2.2 have d a t a  a v a i l a b l e .  Grassy 
Creek has some monthly da t a  on n i t r a t e ,  ammonia and t o t a l  phosphorus covering 
about a f ive-year  per iod .  Otter  Creek has  some n u t r i e n t ,  ch lo r ide  and suspended 
s o l i d s  data, a v a i l a b l e  but  i t  is  of l i m i t e d  va lue  f o r  loading  c a l c u l a t i o n  purposes. 
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Hydrologic Area 4.2.3 - Toussaint-Portage Complex. Of t h e  t e n  t r i b u t a r i e s  
def ined  f o r  t h e  DAM i n  t h i s  complex, s i g n i f i c a n t  d a t a  f o r  loading  c a l c u l a t i o n  
purposes were found only  f o r  t h e  Portage River.  The Portage River i s  gauged, 
although t h e  s t a t i o n  ( 4 2 3 0 7 a )  is  l o c a t e d  approximately 24 r i v e r  k i lome te r s  
(15 mi les )  upstream from t h e  mouth. 
although t h e r e  are some i n t e r u p t i o n s .  I n  terms of water q u a l i t y ,  t h e r e  are no 
suspended s o l i d s  d a t a  of a monthly o r  g r e a t e r  c o l l e c t i o n  frequency covering 
a t  l e a s t  one annual per iod .  However, t h e r e  are some biweekly da t a  t h a t  cover 
c e r t a i n  seasons of t he  year  f o r  suspended s o l i d s .  Some s i l i c a ,  n i t r a t e ,  ch lo r ide  
and heavy metal d a t a ,  c o l l e c t e d  t h r e e  times p e r  month, are a v a i l a b l e  a t  s t a t i o n  
4230707 f o r  1951 and 1952. There are some monthly da t a  f o r  n i t r a t e  and ammonia 
d u r i n r 1 9 7 4 .  
s t a t i o n s  on t h e  Portage.  T o t a l  phosphorus d a t a  are somewhat l i m i t e d  wi th  monthly 
da t a  c o l l e c t i o n  occurr ing  only during 1974. I n  1967 and 1968 t h e r e  w e r e  some 
monthly t o  biweekly t o t a l  phosphorus samples c o l l e c t e d  a t  s t a t i o n  4230708. Some 
l imi t ed  d i s so lved  r e a c t i v e  phosphorus and t o t a l  so lub le  phosphorus d a t a a r e  a l s o  
a v a i l a b l e  but no t  over any complete annual cyc le .  A good ch lo r ide  d a t a  base 
e x i s t s  f o r  t h e  Portage.  Heavy metal d a t a  inc lude  some monthly a n a l y s i s .  Also, 
p e s t i c i d e s  have been c o l l e c t e d  on a monthly b a s i s  over a f u l l  annual cycle. No 
r e f r a c t o r y  organics  d a t a  were found f o r  t h i s  t r i b u t a r y .  

The period of record  ex tends  back t o  1928, 

Some biweekly n i t r a t e  da t a  were c o l l e c t e d  a t  a number of d i f f e r e n t  

Although Toussaint Creek is l i s t e d  as a major t r i b u t a r y  (Table 4 ) ,  no 
d ischarge  da t a  were found, and water q u a l i t y  d a t a  i d e n t i f i e d  f o r  t h i s  stream 
were i n s u f f i c i e n t  f o r  t r i b u t a r y  loading  e s t ima t ions .  

Hydrologic Area 4.2.4 - Sandusky River.  The Sandusky River has  been gauged 
s i n c e  1898 a t  a s t a t i o n  (4240101) loca t ed  approximately 30 r i v e r  k i lome te r s  (19 
mi les )  upstream from t h e  mouth: Th i s  gauge r e p r e s e n t s  about 90 percent of t h e  
Sandusky River drainage area. An ex tens ive  suspended s o l i d s  d a t a  base  e x i s t s  
f o r  t he  Sandusky. This parameter w a s  measured continuously over most of 1956 
at  the  gauging s t a t i o n .  Between 1969 and 1974 up t o  200 samples  were c o l l e c t e d  
over va r ious  flow cond i t ions .  Some measurements of p a r t i c l e  s i z e  were made on 
an i r r e g u l a r  b a s i s  i n  t h e  e a r l y  1950s. 

Considerable nutrient  data e x i s t  for  the Sandusky. Ni trate  and s i l i c a  w e r e  
measured th ree  times p e r  month over an annual cyc le  i n  1951 and 1952. Chloride 
was a l s o  measured a t  t h i s  frequency over t h e  same t i m e  per iod .  I n  t h e  1960s 
n i t r a t e  was f r equen t ly  measured monthly t o  biweekly a t  a number of d i f f e r e n t  
s t a t i o n s .  The phosphorus parameter most commonly c o l l e c t e d  has  been t o t a l  
phosphorus, although t h e r e  have been some d i s so lved  r e a c t i v e  phosphorus da t a  
c o l l e c t e d  a s  w e l l .  

T h e  Sandusky River w a s  sampled as p a r t  of t h e  runoff event monitoring program 
of t h e  Lake Erie Wastewater Management Study. Ten d i f f e r e n t  runoff even t s  were 
sampled during 1975, dur ing  which suspended s o l i d s ,  s i l i c a ,  n i t r a t e ,  ammonia, 
t o t a l  phosphorus, d i s so lved  r e a c t i v e  phosphorus, and ch lo r ide  were measured. Some 
heavy metal  and p e s t i c i d e  d a t a  are a v a i l a b l e  f o r  t h e  Sandusky. During 1951 and 
1952 heavy metals were measured t h r e e  t i m e s  per  month over an annual cyc le .  
P e s t i c i d e s  w e r e  measured monthly i n  s p r i n g ,  summer and f a l l  from 1967 t o  1971. No 
r e f r a c t o r y  o rgan ic s  d a t a  are a v a i l a b l e  f o r  t h e  Sandusky. 
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Some annual d a t a  are a v a i l a b l e  f o r  Green Creek but they are probably 
i n s u f f i c i e n t  f o r  any loading  c a l c u l a t i o n s .  The remaining two t r i b u t a r i e s  i n  
Hydrologic Area 4.2.4 are both unmonitored and ungauged. 

Hydrologic Area 4.2.5 - Huron-Vermillion Complex. Eleven t r i b u t a r i e s  were 
i d e n t i f i e d  from t h i s  complex f o r  i n c l u s i o n  on t h e  DAM. Of t h e s e ,  only t h e  Huron 
and Vermill ion Rivers were found t o  have any d a t a  a v a i l a b l e  on them. Data on 
both r i v e r s  are s u f f i c i e n t  ( f o r  most parameters) t o  cons ider  loading e s t ima t ions .  

The Huron River has  been gauged a t  a s t a t i o n  (4250802) loca t ed  approximately 
16 r i v e r  k i lome te r s  (10 mi l e s )  upstream from t h e  mouth s i n c e  1950. A f a i r l y  

good record  of suspended s o l i d s  does e x i s t .  Biweekly samples were c o l l e c t e d  over 
a f u l l  annual cyc le  i n  1968 and 1969 a t  s t a t i o n  4250803. In a d d i t i o n ,  suspended 
s o l i d s  d a t a  were c o l l e c t e d  biweekly i n  1975 a t  a near-mouth s t a t i o n .  

A good d a t a  base e x i s t s  f o r  some n u t r i e n t  spec ie s  on t h e  downstream 
S i l i c a  and n i t r a t e  were measured monthly over an annual 

A cons iderable  amount of monthly t o  weekly d a t a  i s  a v a i l a b l e  f o r  
po r t ion  of t h e  Huron. 
cyc le  i n  1972. 
n i t r a t e  s i n c e  1968. Data on ammonia and t o t a l  k j e l d a h l  n i t rogen  is  l e s s  abundant, 
al though t o t a l  k j e l d a h l  n i t rogen  w a s  measured biweekly over an annual cyc le  i n  
1968 and 1969. Phosphorus measurements have been confined almost exc lus ive ly  
t o  t o t a l  phosphorus wi th  some biweekly d a t a  a v a i l a b l e .  

Heavy metals and p e s t i c i d e s  were sampled on t h e  Huron a t  a s t a t i o n  (42508%) 
on a monthly b a s i s  f o r  a f u l l  annual cyc le  i n  1973 and 1974. 
o rgan ic s  d a t a  were found f o r  t h i s  t r i b u t a r y .  

No r e f r a c t o r y  

The Vermill ion River is  the  o t h e r  major t r i b u t a r y  i d e n t i f i e d  f o r  t h i s  
hydro logic  a rea .  
t o  t h a t  of t h e  Huron. A d i scharge  gauge has  been i n  ope ra t ion  a t  a s t a t i o n  
(4251101) loca t ed  approximately 7 r i v e r  k i lome te r s  (4 mi les )  upstream from t h e  
mouth s i n c e  1950. 

In  many r e s p e c t s  t h e  d a t a  record  f o r  t he  Vermillion is similar 

Suspended s o l i d s  d a t a  are gene ra l ly  monthly from one t o  t h r e e  seasons p e r  
year i n  t h e  e a r l y  1970s. 
a f u l l  annual cyc le  i n  1968 and 1969. 

Biweekly d a t a  f o r  t h i s  parameters were c o l l e c t e d  over 

Of t h e  n u t r i e n t  parameters eva lua ted ,  n i t r a t e  was found t o  have been sampled 
most ex tens ive ly .  Most of t h e  n i t r a t e  d a t a  have been c o l l e c t e d  s i n c e  1970 on 
e i t h e r  a monthly o r  a biweekly b a s i s .  
have been c o l l e c t e d  s i n c e  1973 a t  a near-mouth s t a t i o n  (42511E) .  
phosphorus are a v a i l a b l e  as a r e s u l t  of a t  least  monthly sampling over a f u l l  year  
period i n  1968 and 1968, and aga in  i n  1973 and 1974. A l l  t he  n i t rogen  and 
phosphorus parameters,  as w e l l  as suspended s o l i d s ,  c h l o r i d e ,  and o the r  parameters 
were sampled during two runoff even t s  i n  1975 as p a r t  of LEWMS. Monthly p e s t i c i d e  
d a t a  over an annual cyc le  are a v a i l a b l e  f o r  t h e  Vermill ion,  but heavy metal d a t a  
were more l i m i t e d .  No r e f r a c t o r y  organics  d a t a  were found. 

Ammonia and t o t a l  k j e l d a h l  n i t rogen  d a t a  
Data f o r  t o t a l  
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DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 4 . 3  

River Basin Group 4 . 3  d r a i n s  a n  area of 8 , 4 2 5  km2 ( 3 , 2 5 3  mi2) ,  shown i n  
Figure 2 1 .  T h i s  river b a s i n  group c o n t a i n s  f i v e  hydro logic  areas. Maps and 
d e s c r i p t i o n s  of t h e s e  hydro logic  areas follow. 
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Figure 21 

RIVER BASIN GROUP 4 . 3  

E. \ R 

537 

I 
I 

SCALE IN MILES 
I - 
0 5 10 1 s  



Hydrologic Area 4.3.1 
B I ac k - Rocky Corn pl ex 

\ LORAIN I \ (  

, 

5 38 Vicinity Map-RBG 4.3 

SCALE IN MILES 

0 5 10 15 
1 



Hydrologic Area 4.3.1 
Black-Rocky Complex 

The Black-Rocky Complex encompasses an  area of 230,000 h e c t a r e s  (568,000 
a c r e s ) .  
t h e i r  mean annual d i scha rges  are t h e  Black River 8.8 m 3 / s  (311 c f s )  and t h e  Rocky 
River 7 .3  m3/,  (258 c f s )  . 
p o r t i o n s  of t h i s  area. 
Approximately 40 percent  of t h e  area i s  devoted t o  a g r i c u l t u r e ,  about 15 percent  
urbanized, and 1 5  percent  f o r e s t e d .  
s h a l e  near t h e  l ake  shore and sandstone throughout t h e  remaining area. The 
bedrock i s  covered mostly by a s i l t  and c l a y  mixture near  the s h o r e l i n e  and 
g l a c i a l  t i l l  throughout t h e  remaining po r t ions .  The economy is heav i ly  based 
on manufacturing wi th  some a g r i c u l t u r e  and minera l  e x t r a c t i o n .  
t r e a t e d  municipal waste, and combined sewer overflows heav i ly  in f luence  water 
q u a l i t y ,  throughout t h e  area. The c i t i e s  of Lorain (pop.: 78,185), and 
E ly r i a  (pop.: 53,427) are  t h e  l a r g e s t  popula t ion  c e n t e r s  on the  Black River. 
The c i t y  of Medina (pop.: 10,913) and p a r t  of Cleveland (pop.: 750,903) 
u t i l i z e  t h e  W k y  River f o r  wastewater a s s i m i l a t i o n .  

Th i s  area i s  loca ted  i n  n o r t h  c e n t r a l  Ohio. The major t r i b u t a r i e s  and 

A number of o t h e r  small streams d r a i n  t h e  remaining 
The topography i s  r o l l i n g  w i t h  r e l a t i v e l y  few wetlands. 

The bedrock is composed predominantly of 

I n d u s t r i a l  waste, 

S t a t i o n  Key 

S t a t i o n  and 
-___I Location S t a t i o n  Numbers 

Beaver Creek 43102 

DAM River 

a 4310201 
b 4310202 
C 4 3 10203 
d 4 3 102 04 

e 4 3 1 04 01  
f 4310402 
g 4 31 04 03 
h 431 04 04 
i 431 04 05 
j 4310406 
k 43 10407 
1 4 3 104 08 
m 4310409 
n 4310410 
0 4 31 04 11 
P 43104 1 2  
9 4 3 104 1 3  
r 4310414 
S 43 10415 
t 4310416 
u 4310417 
V 4 31 04 18 
W 4 31041 9 
X 4310420 
Y 4310421 
z 4310422 

Black River 43104 

S t a t i o n  Key 

S t a t i o n  and 
Locatio? 

DAM River 

S t a t i o n  Numbers 

aa 4310423 
bb 43 104 24 
cc  4310425 
dd 43 104 2 6 
ee 4310427 
f f  4 3 1 04 28 
gg 431042 9 
hh 4310430 
ii 4310431 
jj 4310432 
kk 4310433 
11 4310434 
mm 43 1043 5 
nn 4310436 
00 4310437 
PP 4 3 104 38 
qq 4310439 
rr 431 0440 
ss 4310441 
t t  4310442 
uu 4 3 1044 3 
W 4 31 0444 

ww 431 08 01 
xx 4310802 
YY 431 0803 
z z  4 3 10804 

Rocky River 43108 
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Hydrologic Area 4 . 3 . 2  
Cuyahoga River 
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Hydrologic A r e a  4.3.2 
Cuyahoga River 

The Cuyahoga River d r a i n s  an  area of 234,000 h e c t a r e s  (578,000 a c r e s )  i n  
n o r t h e a s t e r n  Ohio. 
(763 c f s ) .  
wetlands. 
percent  f o r e s t e d ,  and 20 percent  urbanized. 
of s h a l e  near  t h e  s h o r e l i n e  and sandstone throughout t h e  rest of t h e  area. The 
ove r ly ing  material i s  composed of s i l t  and c l a y  near t h e  shore wi th  an area of sand and 
g rave l  i n  t h e  southern  po r t ion ,  and g l a c i a l  t i l l  throughout t h e  remaining r eg ions  
The economy is  based mainly on manufacturing. 
i n d u s t r i a l  wastewater e n t e r  t h e  s u r f a c e  waters from met ropo l i t an  Cleveland (pop.: 
750,903) and Akron (pop.: 275,425), as w e l l  as t h e  c i t i e s  of Cuyahoga F a l l s  
(pop.: 49,678), and Kent (pop.: 28,103). S t e e l  and chemical i n d u s t r i e s  are  
prevdlent  a long  t h e  Cuyahoga River. 

The Cuyahoga River has  a mean annual  d i scha rge  of 21.6 m3/s 
The topography v a r i e s  from r o l l i n g  t o  s t e e p  h i l l s  w i th  r e l a t i v e l y  few 

Approximately 40 percent  of t h e  area i s  devoted t o  a g r i c u l t u r e ,  20 
The bedrock is  composed predominantly 

Large amounts of municipal and 

S t a t i o n  Key 

S t a t i o n  
Location 

Cuyahoga River 
a 
b 

d 
e 
f 
g 
h 
i 
j 
k 
1 
m 
n 

P 
Q 
r 
S 
t 
U 

V 

W 
X 

C 

0 

Y 
z 

DAM River 
and 

S t a t i o n  Numbers 

43201 
4320101 
4320102 
4320103 
4320104 
43 2 0105 
43 2 0106 
4320107 
4320108 
4320109 
43 2011 0 
4320111 
4320112 
4320113 
4320114 
4320115 
4320116 
4320117 
4320118 
4320119 
4320120 
4320121 
4320122 
4320123 
4320124 
4320125 
4320126 
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Hydrologic Area 4.3.3 
Chagrin Complex 

The Chagrin Complex cove r s  77,000 h e c t a r e s  (189,000 a c r e s )  i n  northwestern 
Ohio. The major t r i b u t a r  d r a i n i n g  t h e  area i s  the  Chagrin River,  which has  a mean 

t h e  remaining areas of t h i s  complex. The area has a s t e e p  r o l l i n g  topography 
wi th  r e l a t i v e l y  few wetlands.  Approximately 40 percent  of t h e  area is a g r i c u l t u r a l i z e d ,  
about 25 percent  f o r e s t e d ,  and about 20 pe rcen t  urbanized. The bedrock i n  t h e  nor thern  
p o r t i o n  of t h e  area i s  predominantly composed of s h a l e  and t o  a lesser e x t e n t ,  sand- 
stone.  The over ly ing  material c o n s i s t s  of mostly s i l t  and c l a y  near  t h e  sho re .wi th  
g l a c i a l  t i l l  throughout t h e  rest of t h e  reg ion .  The economy is based upon manufacturing 
wi th  some a g r i c u l t u r e  and minera l  e x t r a c t i o n .  The area i s  sub jec t  t o  heavy human 
pressure from t h e  c i t i e s  of East Cleveland (pop.: 39,600), Willoughby (pop.: 18,6341, 
Chagrin F a l l s  (pop.: 4,848) and p o r t i o n s  of Cleveland (pop.: 750,903). Sheet 
e ros ion  a l s o  causes  a s e r i o u s  water q u a l i t y  problem. 

annual  d i scha rge  of 9.0 m 31 s (318 c f s ) .  Approximately 5 o t h e r  small streams d r a i n  

S ta t ion_  Key 
DAM River 

S t a t  i o n  and 
Location S t a t i o n  Numbers 

Doan Brook 
a 

Euclid Creek 
b 

Chagrin River 
C 
d 
e 
f 
f3 
h 

43302 
4330201 
43305 
4 3 30501 
43306 
4330601 
4330602 
4330603 
4330604 
4330605 
4330606 

543 



Hydrologic Area 4.3.4 
Grand River 
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Hydrologic Area 4.3.4 
Grand River 

The Grand River d r a i n s  an  area of 212,000 h e c t a r e s  (525,000 a c r e  ) i n  north- 

The major t r i b u t a r y  t o  the  Grand River is M i l l  Creek. The topography of t he  area 
i s  r o l l i n g  w i t h  r e l a t i v e l y  few wetlands.  Approximately 40 percent  of t h e  area i s  
a g r i c u l t u r a l i z e d ,  about 30 percent  i s  f o r e s t e d ,  and about 20 percent is  urbanized. 
Bedrock i s  composed mostly of s h a l e  wi th  some sandstone i n  t h e  southern po r t ion .  
The bedrock is  covered by s i l t  and c l a y  near  t h e  shore  and g l a c i a l  t i l l  over t h e  r e s t  
of t h e  area. The economy i s  based heav i ly  on manufacturing. The c i t y  of 
P a i n e s v i l l e  (pop . :  16,536)  d i scha rges  a heavy i n d u s t r i a l  and min ic ipa l  wastewater 
load t o  t h e  Grand River. 

e a s t e r n  Ohio. The Grand River has  a mean annual d i scha rge  of 18 .7  m 37 s (660 c f s ) .  

S t a t i o n  Key 

S t a t i o n  and 
Lo cat i o n  S t a t i o n  Numbers 

DAM River 

Grand River 
a 
b 

d 
e 
f 
g 
h 
i 

C 

j 

43402 
4340201 
4 3402 02 
4 3 4 02 03 
4340204 
4340205 
434 02 06 
4 34 02 07 
4340208 
4 34 02 09 
4340210 
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Hydrologic Area 4.3.5 
Ashtabula-Conneaut Complex 

The Ashtabula-Conneaut Complex encompasses a n  area of 90,000 h e c t a r e s  (220,000 
a c r e s ) .  F i f ty - fou r  percent  of t h e  area is  loca ted  i n  n o r t h e a s t e r n  Ohio w i t h  t h e  
remaining 46 percent  i n  border ing  Pennsylvania. The major t r i b u t a r i e s  i n  t h e  area 
and t h e i r  mean annual d i scha rges  are t h e  Ashtabula River 4 . 1  m3/s (145 c f s )  and 
t h e  Conneaut Creek 7 . 2  m 3 / s  ( 2 5 4  cfs). The topography v a r i e s  from f l a t  t o  r o l l i n g  
w i t h  few wetlands. 
Approximately 30 percent  of t h e  area is f o r e s t e d ,  about 40 percent  i s  devoted t o  
a g r i c u l t u r e ,  and about 1 5  percent  urbanized. The bedrock i s  composed mostly of dolomite.  
The bedrock i s  covered by a combination of s i l t  and c l a y  near t h e  shore  areas, and g l a c i a l  
t i l l  throughout t h e  remaining area. The economy i s  based heav i ly  upon manufacturing. 
The lower reaches  of t h e  Ashtabula River are a f f e c t e d  by municipal and i n d u s t r i a l  
wastewater d i scha rges  from the  c i t y  of Ashtabula (pop.: 24,313) .  The Ashtabula 
has a r e l a t i v e l y  small dra inage  bas in  and a r e l a t i v e l y  low flow, r e s u l t i n g  i n  a low 
d i l l u t i o n  p o t e n t i a l .  During pe r iods  of low n a t u r a l  flow, e f f l e n t  from the  
Ashtabula i n d u s t r i a l  complex dominates t h e  r i v e r s  d i scharge .  

The Ashtabula b a s i n  is cha rac t e r i zed  by high runoff .  

S t a t  i o n  Key 
DAM River 

S t a t i o n  and 
Location S t a t  i o n  Numbers 

Cowles Creek 
a 

Red Brook 
b 
C 

Ashtebula River 
d 
e 
f 
g 
h 
i 
j 
k 
1 

n 
m 

0 
Conneau t Creek 

P 
q 
r 
S 
t 
u 

43503 
4350301 
43505 
4350501 
4350502 
43506 
4 350601 
4350602 
4350603 
43 5 06 04 
4350605 
43 5 0606 
4350607 
4 3506 08 
4350609 
4350610 
4350611 
4350612 
43508 
43 5 08 01 
4350802 
43508 03 
4 3 508 04 
43 5 08 05 
4 3 5 08 0 6 
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r 
I 

y ;  
STATION STATION 

DESCRIPTION R NUMBER 
6) Y 

548 

N P E  OF DATA I 
1 

O D  

S 
A &  S E 

Rrm 

. '' 
7 4  

7f4 

74 

,' 

I 

4- 
I 74 

BASIN how 4.3 

HYDROLOGIC ABeA 4.3.1 Black-Rocky Complex 

4 3 1 0 1  Quarry Creek (No Data Found) 

Beaver Creek 

28  2B 2B 2B 

" 2A 2A 2A 2A u 

'iouth Amherst " 1 4310201 41-21-18 X 82-15-27 

I 

2B 2B 2B 28 28 28 2B 2B 2B 1 a d d l e  Ridge Road 
'31020' 1 4 1 - 2 2 - 5 3  X 82-14-26 

1y .,10203 West of Amhersc 2B 2B 2B 2B 2B 28 61-26-08 X 82-14-30 

2B 2B 2B 2B ?B 2B 28 I 2B 13 r310204 West of Jager Road 
4 1 - 2 5 - 3 4  X 82-13-58 1 

. 4 3 1 0 3  narcin Run (No Data Found) 

L 3 1 0 4  B l a c k  River C l w :  8 . 8  m 3 1 *  (311 c f s )  

j 
21 4310401 1 ~~-~~~~ * 1  82-06-1, 

1 3 

t 
I 65 ' 3D SD 3D 8D 8D 

0 6 ~  'I  * I  I 
1 - ~ -  - 

3A-C 5A-C 9A-C llAC 1 w c  
8D 1 D  2D 1D 8BD 8BD 

llAB llAB 
8C 2C 8C 2D 67a ' \ 'I L O A - D ~  U-DI lA-Db 

58Ci " j I* 4 0  3D 1D 11D 11D 
L I 

R i c e  monthly (11).  

5D 

SA-C 
2D 

SD 



STATION 
NUMBER 

I 

1 4310201 

~ I' 

6310202 

4310203 

4310200 

I 
I 

I 

I 

I 

4310601 

549 

TYPE OF DATA 
P R  

H E A W  METALS E E 0 M 
s F R  A 

I T R G  N 
R T I A A  G 

A 0 DIS C C N 
N o  N T SOLVED A T I 

A o c  E 
L E R S  S 

K N  Y F i  C 
H 
L 

I 
D 
E 

pH 

E S Y  

C A  
E D A ;  A 

I 
1 

I 

I 
I 

I 

2B 28 2A 2A 2B I 

u 2A 2A 2A 2B 2B 2A 

2B 2B I 2B 2B 2B 2B 28 2B 

2B 2B 2B 2B 2B 2B 28 2B 

2B 2B ?B 2B 28 2B 28 2B 

I 

8D 8D 5D 8 D  SD 5D 

5 5 1 u c  l l A C  
8BD SBD 

llAB llAB 5A-C 1UB SA-C SA-C 
8C 2D 8C 20 2D 8C 2D 2D 20 

1 1 D  1 1 D  1 1 D  1 1 D  5D 5D 

llAC 
8BD 

-I 



RIVER BASIN GROW 4.3 

STATION 
y t  E 

A R NUMBER DESCRIPTION 
STATION 

6) Y 

69' 21 4310601 (Continued) 

70. " 

,I 76 18 " 

67' 21 4310402 ~ ~ - ~ ~ ' ; ~ x  87-06-15 

68'1 I* 

I 
River  Mile 10.8 

7 6  4310403 41-23-56 X 82-05-43 

74 10 4310106 Spring Vallev Golf Club 

74 19 4310405 River  Mile 1 0 . 1  

61-23-55 X 82-05-46 

41-24-42 X 82-05-22 

7 4  Ford Rd. Near Sheffield 

51a 4310L07 Below E W i a  

52' 

4310406 41-24-42 X 82-05-41 
1 

41-24-62 X 82-05-65 
I 

66 I' 

1 

I 

! 69'1 'I I 'I 

70 I' 

7 1  I' , 'I 

72 " 

1 73' I' 

73 L3 

74 I' 

76' 2 1  

1 
7 5  4 3  

7Sd 1 7  I 4310400 41-26-63 X 82-05-63 

57 19 d l 0 4 0 9  ~ ~ ~ ~ ~ - $ 1 ~  :i606-08 
68 * *  

7 4  18 

I' 

%'hree cines monthly (11) 
bThrough September only. 
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TYPE OF DATA 1 
A D  H L A 

O D  T 
w 1  
D S  

B 
I 

c C R  

S : !  s 
S 

T R  
A G  

E 

1lA-c 1u-c 
4D 4 D  1 9D 9.4 3BC 

6B-Db 1 D  

5AB 'jLA-Db lu-Db U-Db U-Db 9C 2D ZD 

58 58 5B 5B 5B 5B 

1 l D  1I.D 5 D  3D 3D 

3A-Db 3A-Db 1 lA-Db  1LA-Db 5;: 

9 c  9 c  9C 9 c  

2B 28 2B ZB 28 20 2B 20 

9 c  9c 9c 9 c  

2B 2B 28 2B 28 2B ZB 28 

3B-D 3B-D 11B-D 1I.B-D ;y 11B-D 

3A 3A l l A  1lA ZA L U I  

1 

8 D  

3 3 

9AC 9AB 
1BD lD 

1 8 8 9ACD 9A 
1B-D 

lAB lABD 
9cD 9c 1 1 C  5B 1 1 C  5B 9A-C 

1BC 
9D 

I lA-C lA-C 
9D 8D 

9BC 
1c 18-D 1B-D 

9A-C 
1D 

9AB 9A 
1CD 1B-D 

8D 

8AD 8AD 

8 

9A 9A 8 

8 

1 8AC 0ACD LA-C 
1 1 B  l l B  9D 1 

5c 8D 2c 5D 5D 2D 

* 8  8 2D 9?8D 8 8 88-D 
1lA 1LA 

8B 5C 8B 5C LA-Db U-Db 

SA8 5AB 5AB 
2B 

1 1 B  llB 11B 1 I B  

5AB 2B 

2A 58 2A 
8CD 8B-D 

aA 8A 

9 c  9 c  9 c  9c 
~ 



I I I I I I 1u-c 1lA-c 1lA-c 
4 D  4 D  4 D  4310401 

4 3 1 0 4 0 7  11B-D 11B-D 118-D 11B-D 118-D 11B-D 1 

L l A  1lA 1lA 1lA 11a 11a 

8D 8D 80 

8 8 8CD 8 

8AD 8AD 8AD 8AD 

I 1 

I 1lA-Db l U - D b  1lA-D‘ 

58 5B 5B 58 

I I’ 

XQF DATA 
P A  

H E A W  METALS E E 0 M 
A S F R  
N i T R G  
G R T I A A  

0 DIS C C N A 
N o  N T SOLVED 1 T I E A Q O C  

E E 5 1 E R S  E 

C 
S H 

T O  L 
0 
I 
D 

S Y  D 

5 1 l A - c  
5D 

1 1 C  5B 1 1 C  58 1 1 C  8B 1 1 C  8B 

8 8 8 

8 8 8 

8ACD 8ACD 8ACD 
1lB 118 1 1 B  
SBD 5BC 5BC 2B 28 
2 c  8 D  8 D  SD 5C 8 D  

8 8Ac 8 5BD 8 8 

1 l A  1 l A  
8;?C 2c 8B 5 C  2c 88 5C 

28 SAB 5AB 5AB 5AB 

4310408 l l B  1 1 B  118 1 1 B  

4 3 1 0 4 0 9  2 A  
88-D 

8A 

9c 2 c  9c 9c 9c 

I l a 1  I I Z D I Z D I  I I 
8 2CD 2D 

8 2 c  

2BD 8ACD 
1 l B  

5B-D 1 5B 2 c  5BC 5B 28 
2C 5D 8D 2 c  5cD 

8A-C 8A-C 5A 5hB OACD 
ZD ZD 8C 2 D  8CD 5 B  

2C 2B 1U 
8B SC 2c 

5AB 2AB ‘ 2 uB 

1 1 B  1 l B  1 1 B  

2A 
8B-D 

8 A  

9c 9c 9c 

551 



RIVER BASIN GROW 4.3 

STATION A STATION R NUMBER DESCRIPTION 
6) Y 

6 7  18 4110410 41-25-16  X 82-05-51 

6 8  I' 

6 9  I' 

72 13 b 1 1 0 4 1 1  ~ ~ ~ ~ ~ - ~ ' ~  i;606-25 
76 18 1 i 3 1 0 4 1 2  U v e r  Mile 6 . 5  

71 

72 Io 

AJlo413 River Mile 5 . 3  
4 1 - 2 7 - 2 4  X 8 2 - 0 6 - 4 9  

River n i l e  5.0 " ' " 4 1 - 2 7 - 3 1  X 8 2 - 0 7 - 1 1  ---- -~ 

74 

Rlver M l e  4 . 8 5  
7 4  18 $310415 4 1 - 2 7 - 3 0  x 82-07-03  

I 

74 1 13 L 3 1 0 4 1 6  ' 4 1 - 1 7 - 3 7  X 32-07-22 

72 13 I 4310417 u ' e r  f i l e  4 . 5  

69 1y 1 b,10418 

70 

4 1 - 2 7 - 3 9  X 8 2 - 0 7 - 3 7  
U.S. Steel Intake $ 3  
41-27-17 X 8 2 - 0 8 - 0 0  

1 'I 

71 I ,  I 1 ,  

7 4  " 

River Mile Ir.0 
7' 19 j 4 3 1 0 4 1 9  41-17-17  x 8 2 - 0 8 - 0 3  

7 1  i 18 i u 3 1 ~ 4 : 9  

7 2  1 18 ! b3!!J421 

74 " 1 " 
i 

a1-27-17 

~:~;~-:~l~ ii:08-32 

I River Nile 3 . 7  
y2-08-19 

, I 
j 

7 4  l8 ' ,+310422 Near C o r n w e 1 1  Park 
41-27-23  X 8 2 - 0 8 - 3 3  

71 l a  i L310423 u v e r  u l e  3 . 4  6 1 - 2 7 - 2 6  X 8 2 - 0 8 - 3 9  ------ 
1 2  1 

7 2  

69 19 1 4110425 U . S .  S t e e l  Intake 42 

Lj13424 River n i l e  3 . 2  
$1-23-23  X 82-08-50  

41-27-13 X 8 2 - 0 8 - 4 8  

7o ,I I I, 

7 1  1' I *I 

I 

552 

TYPE OF DATA 1 
! 

A 
B 

H 
A 
R 

E 

O D  
W I  
D S  

L 
I 
N V E  I 
Y ~. 

c C R  E 

E N  8 T R  S 
S T A G  

E 
~ ~~ 

8CD 8CD 8CD 

8 8 8 8B-D 

8A 8A aA 8A 
2B 2B 2B 2B 

9A 9A 9A 9AD 9AD 9 0  9A ' 9AD 

9 c  9 c  9 c  9c 

2BC 2BC 2B 

9 c  9 c  9 c  

9 8  9BD 9BD 9B 9 8  9BD 

28 2B 2B ZB 

9 c  9 c  9 c  9c 

I 1 2B 2B 2B ZB I 

I 
9 0  9D 9D 9D 1 9D 1 

9D 9D 9 0  9D 1 9D I 

9A 9A 9A 9A 9A j 
2D ZB-D 2 8 - 0  2B-D 

9 c  9 c  9 c  zc 

2 8  28 2B ?B 

2B ?B 2B 

9D 9D 9 0  

9 c  9 c  9 c  2 c  

2B 2 8  2B 2B 

2BC 2 8  ---- - 
9A 9A 9AD 9AD 9AD 9 D  9A 9 0  

9D 9D 9D 

9D 9D 9D 9D 9 0  

9A 9A ¶A 9A 9A 

2D 2BC 2B-D 2BC 2CD 



I 

90  

9 c  

2c 

9B 

9 c  

90 

9D 

9A 

2CD 

9c 

2B 

9 c  

2 8  

2c 

90 

9D 

9A 

2CD 

STATION 
NUMBER 

9AD 9AD 90 90 90 90 

9c 9 c  9c 9 c  9c 9c 9c 2c 

2BC 2BC 2BC 

I 
9B 9B 90 

9c 9 c  9 c  9 c  9c 9c 9c 9c 

90 90 90 90 90 90 

9D 9D 9D 

9A 9A 9A 

2B-D 2B-D 2B-0 

9c 9 c  9c 9 c  9 c  9 c  2c 

2 8  2B 2B 

2c 2c 2c 2c 9c 2c 2c 2c 

2BC ZBC 2BC 

9AD 9AD 90 90 90 9AD 

90 90 90 

9A 9A 9A 

2BC 28-0 2BC 

4310410 I- 
t " 

i310011 I- 4310412 - 
I " 

I 1 4310415 

I 4310416 

I 4310417 

i ,. 
I 

I *' 
1 4310419 

i 6310420 

1 4310421 

j L310424 
I 
I 4310425 - 
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RIMR &SIN tRo(p 4a3 

STATION A STATION R NUMBER DESCRIPTION 
6) Y 

---- 
7 2  18 6310425 (Continued) 

74 I' 

7 4  La 4310426 qRil~;;:;l~ &-8:8-48 
7 4  l R  4 3 1 0 4 2 7  Above Turning Basin 

14 19 4310429  Yiddle of Turning Basin 

74 18 4310429 Below Turning Basin 

+1-27-18 X 82-08-49 

41-27-11 X 82-09-00 

41-27-09 X 82-09-11 

River Hila 2 . 2  
" l a  '310430 41-27-26 .< 82-09-25 

7 4  13 4110431 ~ ~ - ~ ~ ~ ~ , s ~ ~ ~ ~ 0 9 - 3 3  

7 4  

72 18 4310433 Z"P5-E'~ &!09-41 

74 I8 4310434  1 41-27-37 X 92-09-51 

69 18 4310435 ii!09-52 
70 '* 

4,10432 E .  21st Stree t  
41-27-27 Y 82-09-37 

i l l  1 8 1  

72 18 4310436 River =le 1 * 4  41-27-46 X 82-09-53 

7L 41-27-52 X 82-10-09 

71 , 13 4110438 ~ ~ ~ ~ - ~ ~ 1 ~  ~ ~ ~ l o - 1 8  

72 '' 

7 4  , i B  4310439 Erie Avenue Bridge 
41-28-12 X 82-10-33 

72 I 13 4310440 ~ ~ q ~ - ~ l ~  i;510-41 
, 69 i a  mo1rlr i  ~ ' $ ~ : ~ 1 ~  i;:ll-oo 

4310437 Railroad Bridge 

I J  

I 

70 " 

71 " I " 

I 
River Ni l e  0.0 7 4  

u31u41r2 41-28-20 X 87-11-00 

7 4  i 18 4 3 1 0 4 * 3  !t-Youch 
41 28-26 X 82-11-05 

River f i l e  0.0 7 2  4310444 -1-28-26 X 87-11-07 

554 

TYPE OF DATA 

B 
n 
A 
R 
D 

S 
S 

O D  

N 
Y D  

A G  
E 

- - 

9A 9A 9A 9A 

9 c  9 c  9 c  9 c  

9 c  9 c  9 c  2c  

2B 28 28 2B 

2B 2B 2B 2B 

28 28 2B 2B 

9A 9A 9A 9A 9A 9A 9A 

2B 2B 2B 28 

9c 9 c  9c 2 c  

9D 9D 90 9D 9D 

2B 2B 2B 2B 

9D 9D 9D 90 

2A 9A 9A 9A 9A 

2BC 2BC 28 

9A 9A 9A 9A 9A 9A 9A 

2B 2B 28 2B 

2A 2A 2A 

2D 20 20 20 20 

2B 28 2B 28 

90 9D 90 

9D 9D 9D 9D 9D 9D 

9A 9A 9A 9A 9A 9A 

2B 2B 2B 

9 c  9 c  9 c  2c 

ZB 2B 2B 2B 

9D 9D 9D 9D 90 



STATION 
NUMBER 

4 3 106 25 

TYPE OF DATA 
P R  

HEAVY METALS E E 0 M 
S F R  A 

I T R G  N 
T I A A  G 

A R  0 DIS C C N 
N o  N T SOLVED I T I 

A 0 O C  E 

C 
I S A  T o  

O L  A t $ p  T U P  R 
I 
D 

I A B  

K N  
T : g  S H 

M 83; T 0 
3 T J I  0 L 

" I  A E E 

S N  

C A  

I 

S L E R S  E S Y  

pH 

D 

9A 9A 

9 c  9c 9 c  9c 9c 9 c  

555 

, 4310432 1 9C 

4310433  9D 
L ' 4310434 

1 4310435 9D 

9A 
t 

2c 
j +' 
I 8 ,  

4310436 I 
I 1 *310437 

4310438 

I 

I 4310439 2B 
I 

1 4310440 

A310441 ' 9D 

t I 
I 

2c I 2c 2c 2c 9 c  2c 2c 2c 

I 9D 9D 9D 9D 9D 9D 
1 

I 2B 

9D 9D 9D 

9A 9A 9A 

2BC 2BC 2BC 

9A 9A 9A 9A 
I 

2B 

2A 

2D 2D 2D 

2B 

9D 9D 9D 

9A 9A 9A I I " ! 9A I 
2B 

i 

9c 2c 1 2c ~ 4310442 

, 4310443 28 

9D 9D 4310444 

I 

2B 2B 

?C 2c 9c 2c 2c 2c 

2B 

9D 9D 9D 9D 



A STATION STATION 

6) Y 
R NUMBER DESCRIPTION 

556 

TYPE OF DATA 
A D  

A 
L 
1 

W L A 
O D  
W I  E g R  T 

S A T  D 
T R E  
A G  

E Y 

H A  E I 

S 

Rrw BASIN 

:;- 21 

4 5 -  , 
66 
67-  
68  

69 ' I  

70 

-~ 

7 2  " 

GROW 4,3 

(No Data Found) 43105 Unnamed T r i b u t a r y  a t  Avon Lake 

43106 P o r t e r  Creek (No Data Found) 

63107 Cahoon Creek (No Data Found) 

I 

b 43108 aocky River  flow: 7.3 m 3 ~ s  (258 cfs) I 

4310801 Year Bere' * 1  
01-24-24 X 81-53-14 

* 1  

* 1  2D 2D ZD 

* 1  2c 2c 2c 

* 1  

* 1  2CD 2c 2c 

2D 2D 5A-D 9 c  
2D lD 

9A-C 
lD 

* 1  2D 5 2B-D 6 2D 

2c 2AD lA-c 5B 
2CD 5C / ' * I  2 5BC 9D 

SAC 
7 3  1 i 2BD 2BD 

5c 5 c  ::D 

* , I  0 1  * 1 5AC 

* 8 B D  80D 

7 4  * 8AB 8AB 

9A-C 2AD :: 2D 1 D  58 
8B 2B 8B 50D 

2B 2C 5C 8D SCD 2C 

8AB 8AB BAB 

* 1 5A 2AC 
2BC 

9A-D ZA 2A-C 2BC 2C 



STATION 
NUMBER 

6 

5c 2c 

6 20 6 
I 

ZAB 
5c 
SA 
2 CD 
8 B  
5CD 

8AB 

SA 
2BC 2c 

557 

I L 

UB 
5c 2c 2AB 

5c 
SA SA 
2 CD 2CD 
8BD 2C 0BD 5BC 8B 8BD 8 B  8 B  
5c 80 5 C  80 2c 5c 2 c  5CD 

8A 
5B aAa  AB a- 8.u 2~ 8AB 5AB 

SA 
2BC 2c 

~~ - ~ ~ 

2 c  SA 
2BC zc 2c 



A I: R 
6) Y 

** 

68 

STATION STATION 
NUMBER DESCRIPTION 

2A 
88-D 

8A 

1 69 

2A 
8B-D 

8A 

I I I 

* 

TYPE OF DATA 

I 

2A 2A 
8B-D 

2A 
8B-D 88-D 

8 8 8 8B-D 

8A 8A 
2B 2B 8A $ 

~ 

67 
b310804 Hear Lakewood 

61-28-10 X 81-49-55 

-- 

81- 
2 2  
2 7 -  
35 

60- 
74 

49b 

51 

52 

53 

54 

55 

56 

57 

58 

65 

4.3.2 Cuyahoga River  HYDROLOGIC ZLREA i 
! 

' L320i Cuyahoga River  flow: 21.6 m 3 / s  (763 c f s )  

* 3  

* 3  

21 6320101 At Independence 
$1-23-43 X 81-37-48 

-* ,, 
I " 

* 1  ,, 

8 1  * 1  3D 1 1 D  11D 

1lA-c 1lA-c 
9D 9D I' 4 1  3A-DC 

" I " * 1  2AB 2AB 

(I * 1  2B 2B 

'I * 1  9B 98 

2A 2A 
9BD 9BD * 1  

'I * 1  2D 9B 9B 2D 2D 2D 

*, * 1  2B 'tic 9A-C 2B 2B 2B 
-~ 

~ A - D c  5.4 2' 
9BC * 1  1 D  

" * 1 lA-DC 

* 9D 9D 1 D  9D 

a F r ~ m  1952. 

bThree times monthly ( 1 1 ) .  
5hrough September only. 
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STATION 

TYPE OF DATA 
P R  

HEAVY METALS E E 0 M 
S F R  A 

I T R G  N 
T I A A  G 

A R  0 DIS c C N 

C 
A S H 

L 
0 

S N  I 

pH 
E 
S 
E 

D 
E 

NUMBER C A  A I  
6310802 5B-D SB-D SB-D 58-D 

SA SA 5A 5.4 

u 2A 
4310803 8B-D 8B-D 

8A 8A 

2A 
4310804 8B-D 

8B-D 8 

8A 8A 
2B 2B 

~~ 

559 

N o  N T SOLVED I T I 
A D o c  
L E R S  s v  

SB-D SB-D 
1 

SA 5.4 

4320101 

11D 

1lA-c 
9D 

I I 1 I 

1 1 D  1 1 D  1l.D 11D 

IllA-c 1u-c 1u-c  1lA-C 
9D 90 9 D  9D 

I 
I 

I 
I 
I *' 

1 
2D 

2B 

' , I  

I I 

2D 2D 2D 2D 

2B 2B 2B 2B 



72 

73 

74 

I I I 

'I 1 1 1 % 8 1 

I' 1 1 1 1 yJ 8 8 I 

I' 1 LA-D' U - D a  lA-Da SAB lA-Da 

1 I t 

I I  l u  I l a  I U  I Z A I  I I I I I 

75b I' 11B 118 1 1 B  111) 

72 18 4320102 E1[15-$1; 2D 2D I 

69 18 4320103 U.S. S t e e l  I n t a k e  19  9D 9D 9D 90 ZD i 41-26-09 X 81-39-50 

70 " 9D 9D 9D 9D 

69 4320106 R e p u b l i c  Steel  Intake 18 

70 I' 

9D 9n 90 9D 2D 

2.4 U 2A 2A 
9D 9D 9D 9D 

41-27-03 x ai-40-55 

I I 7 1  1 " I " I I I  IUCD I 1 ZACD I 2ACD I U C D  I I I I I 2D I 

69 4320105 J6L S t e e l  I n t a k e  117 9D 2D ZD 2D ZD 
41-27-51 X 81-40-43 

'Through S e p t e m b e r  only. 
'Two runof€ e v e n t s  a m p l e d  as p a r t  of LEWMS (11) 

72 

69 

70 

71 

72 

69 

70 

560 

'I 2c  2c 2c  2c  

9D 9D 9D 9D 2D 4320106 R e p u b l i c  S e e e l  I n t a k e  16 
41-27-52 X 81-40-36 

'' 9D 9D 9D 9D 

" 1 " ZCD 2B-D 2B-D 2B-D ZD 

'' 2A 2A 2A 2A u 

18 1320107 R e p u b l i c  Steel Inrake 1 5  9D 9D 9D 9D ZD 

I' 2A 
9D 9D 





Rrm k r N  

A 
R 
6) Y 

7 1  I 18 I 
72 I' 

71 18 

7 2  I' 

I I 

69 

70 I' 

7 1  I' 

72 '* 

69 19 

70 'I 

I I 

71 " 

7 2  

67 18 

18 72 

67 'I 

7 2  *' 

69 18 

70 'I  

71 " 

7 2  

67 18 

7 1  I I' 

64 21 

562 

h w  4,3 
TYPE OF DATA 

A D  
K A0 
A 
I 
N $ E  E 
I E N  D 
$ D  

H L 

STATION STATION L ::! p 
NUMBER DESCRIPTION 

A G  
E 

2D 2BC ZBC 2BC 
9D 9D 9D 4320107 (Continued)  9D 

u u u u 2A 

4320108 41-27-46 X 81-40-58 2CD 2CD 2 0  2CD 2CD 2c  

9B 9B 

9D 9D 9D 9D 2D 

9A 9A 9A 9A 
5 D  5D SD 5D 
SA 8A 8A 8 A  
2B 2BC 2BC 2BC 

2c 2c 2c 2c 

9D 9D 9D 90 2D 

u 2A u 2A 
9D 90 9D 9D 

2D 2CD ZCD 2CD 

4320109 JbL Steel Intake 14 
41-28-10 x 81-40-11 

4320110 R e p u b l i c  Steel Intake 13 
01-28-15 X 81-40-07 

1 ZD ' 
u 2A 2A 2A 

9BC 9B-D 4320111 41-27-55 X 81-40-23 9B-D 9BC 

4320112 41-28-13 X 81-40-09 10 1 0  

t 9BC 9BC 9BC 

9D 9D 9D 9D 20 

2A 2A 2A 2A 
5D 5D 5D 5D 

2D 2CD 2CD 2CD 2D 

1320113 R e p u b l i c  Steel Intaka #2 
41-28-16 X 81-40-10 

2A 2A 2A 2A 

4320114 01-28-37 X 81-40-15 10B-D 28 2B 2B LOB-D 

4320115 $:-~~~~tx'~:$~-ls * 1 D  

1 

67 

68- I ,  

69 

70 '* 

2B 28 
1 8CD 8CD 

* 1 8 8 

8A-C 8A-C 
2D 2D 1 



4320109 

4320110 

4320111 

4320112 

56 3 

9D 2D 2D 

2D 2D 

2c 2c 8A 
2BC 

2c 2 c  2c 

ZD 5D 2D 2D 

9D 2D 2D 

2CD 2D 2CD 2CD 

2A 

9BC 9BC 9BC 9BC 9BC 9BC 9BC 

2B 
8CD 

8 

8A- C 
2D 

2B 
8CD 2D 

8 8 

8A-C 8A-C 
2D 2D 

2B 
8CD 



A STATION STATION 
R NUMBER DESCRIPTION E 
B) $ 

74b 

75' 

I 71-1 2 1  1 6320115 I (Continuad) 74 

I' 

17 I 

1731 4 3  I " I , 

* 

U.S. S t e e l  Intake #I 
41-29-08 X 81-60-43 I 69 I 18 I 4320116 I 

U-D. U-DI 5A 8C 5A 8C U-Da 
1 1 B  1 1 B  

11B 1 1 B  11B 1 1 B  

W. 3 r d  Stree t  Bridge 1 41-29-17 X 81-41-07 66 I 2 1  1 4320117 1 

u 
8B-D 

u 
8B-D 

1 67 I 18 [ 4320119 1 41-29-10 X 81-41-25 

67 

ir 
64 

65 

66 

51d 

I 67 1 18 I a320120 I 41-29-19 X 81-41-58 

18 6320122 41-29-22 X 81-62-14 

21 4320123 Center Street Bridge  

'I 

41-29-39 X 81-42-11 

'' 

'' I 

21 4320124 ~ V ~ ~ ~ ~ ~ . 7 5  

I 6 7  I 18 4320121 1 41-29-21 X 81-40-54 

* 

* 
1 0  

10 

amrough September on ly .  
bTwice monthly (11). 
"rwo runoff events  sampled as part of LEWMS (11B). 
dThree eiaes monthly (11). 

* 
* 

* 8AB 8AB 
11C 20 llCD 1 1 

1 D  lD 5D 5D 90 

1B-D 1B-D 8 9A-C I D  

3B-D 3B-D 11B-D 11B-D 118-0 1 l B - D  

3A 3A 1U 11A 8A 1U 

564 



STATION 
NUMBER 

9D 

1 

9A 
18-D 

1 

1 

1 

1 

1 

4310115 

4320116 

I 4320117 

11 2D 11 

8AD 11c 8AD 
l l B C  8D l l B C  

8 8 8D 

8 8 8 2D 2D 

2D 2D 

5c 
2D 2D 

2cD 

8ABD ’ 8ABD 8ABD 
11c 11c 11c 

a 8 8 

a,u 
l l C D  

a,u 8AB 
11cD l l C D  

8A 5C 8A 5C E 4320118 

i , 4320119 - 1 4320120 

2BD 

1lB 11B 

2B 2B 28 
5c 5c 5c 
2B 2B 2B 
5c 5c 5 c  

2B 28 2B 

2B ZB 2B 

1D 

2A 
8D 1B- D 

1 l B - D  11B-D 118-D 

1 l A  1lA 1lA 

1 4320121 

2BD 2BD 

28 11B 118 

1lB 11B l l B  1lB 11B 

2A 2A 
88-D EB-D 

8A 8A 

2B 28 
5c 5c 
2B 2B 
5c 5c 

28 ZB 28 2B 

28 2B 2B 2B 
I 

I 
I 

5D 

6 

1lB-D 1 l B - D  11B-D 

1lA 1lA 1lA 

4320122 

I 6320123 
I 
I II 

, 
I 
I 

t---- 

4320126 

565 



A 

67 18 

67 18 

73 63 

566 

TYPE OF DATA 1 
O D  
W I  

- 
STATION 

DESCRIPTION 
STATION 
NUMBER 

T R  
A G  

E 

4320125 911 9B 91 9B 9B 9B 

4320126 ~ : - ~ ~ ~  911 9B 9B 9B 9B 9B 

4320199 ~ ~ a ~ ~ i ~ ~ & , , ,  ikrhorm 4BC 4BC 4BC 4BC 4BC 4BC 

x 81-42-50 

81-43-oo 

HYDROLOGIC AREA 6.3.3 Chagrin Complex 

43301 Glddingr Branch (No Data Found) 

. 43303 Unnamed Tributary at  West Edge of Brutenahl (No Data Found) 

43304 Ninemile Creek (No Data Found) 

1 

43305 Euclid Crack 



56 7 



52  " I 

75' 

5 5  

56 

::- 
39- 
7 4  

65 

1 43306 C h a g r i n  R i v e r  

1 

17 4330601 41-35-52 X 81-24-08 118 llB 1 1 B  118 

2 1  4330602 ~ ~ ~ ~ $ , ~ ~  'e 2D 2D 2D 2D 

'' 2B 2B 2B 28 
~ ~~ 

21 4330603 A t  Wllloughby * 5  
41-37-51  X 81-24-13 

* l  1, 

I' ' 1  2D 2D 

b b l * *  1 'I * 1  2D 2D 

67 " * 1  2 c  2c 

6 8  " * l  2c 2 c  

2D 2AD 9c 
5c 1D 69 " 1 " * 1  

7 1  " * 1  2D 9 9D 2 3  5c 

I 5AD L4 2D 
2BC 9B-D 5B 70 'I  * 1  

2AB 

2A 9D i:D 5BC 

2AD 2A-C :$ 5BC 

2D 

8A-C 5A 5D 

* 1 U 9 D  
5BC 

72 " 

7 3  " 

7 3  4 3  

7 4  I' 

88 
2 c  

* 8B 2C 8B 88 

* 8A-C 8 

5D 5CD 5CD 
5c 

5D 8B-D 8 D  
58 
2 c  

9D 

74 21 * 1 ;; 2c 9A-C ;; 
7 5  4 3  * 5AB 5AB 28 5AB ;; 2AB 5AB 

* U 5B 2A 
8cD 8B-D 67 19 4330600 River M l h  3.7 

6 8  * (u 8A 

6b 2 1  6330605 41-38-52 X 81-26-20 4 4 4 4  

ahro runoEf events sampled as part oE LEWMS (1l.B). 

2D I _  
2D 2D 

2 c  

2c 

1 

2D 

2D 

2c 

2D 

20 

ZB 8B 5BD 
5CD 5CD 2C 

8A-C 

5B 
2c 2c 

5A 5A 
2B 2B 

4 4  

56 8 



I 4330602 

2B 2B 2B 2B ZB 
I I i 

I 6330603 

I I, 

1 1 I I I I I I 

5AD 4AC 4A 4AB 
4 330605 1 I 9 B C /  1 9 8  I 9BC 5CD 

i 

2D 2 D  2D 2D 2D 2D 

2D ?D 2D 2D 2D 2D 

2c 2c 2 c  

569 

2 c  

I i 

* 2c 

ZAD 



I I I 

67 21 4330605 ( C o n t i n u a d )  

it- 
35- 
74  

6 4  

7 3  

67  

68 

64 

67  

68 

69 

73  

51a 

7; 1 4 3 3 y 0 6  1 Highway 213  B r i d g e  

I 1 
I 

1 

-. 43402 G r a n d  River flow: 18.7 m 3 / s  ( 6 6 0  cfs) -_ 
10 

* l  

21 ~ 3 4 , 2 ~ 1  Near M a d i s o n  41-44-26 X 81-02-48 

I, 

2B 2B 2B 2B 2B 2B 2B 
4 C  9D 4CD 4CD 4CD 4CD 4CD 4CD 18 4340202 41-43-07 X 81-13-41 

4340203 E. Main S t . ,  P a i n e s v i l l e  2B ZB ZBD 2BD 2BD 2B-D 2B 2B 
41-43-33 X 81-14-17 S C D  5CD 5C SC SC S C D  SC 

ZA 2A 
88-D 88-D 19 4340204 2::; grr:df. 

'I 8A 8A 

4 4 4 4 4 4 9D 

2A 2A u 
8B-D 8B-D 8B-D 

4A-C 18 434020s 41-44-15 x 81-13-48 

I' 

" 8 8 8 88-D 
~ 

I 8A 8A 8 A  aA 
2B 2B 2 8  2B 

'I 

2B ZB 2BD 2BD 2BD 2B-D 2B 2BD 
5CD SCD 5 C  5c SC SCD SC 18 4340206 H i g h w a y  2 ,  P a i n e s v i l l e  

21 4340207 H i g h w a y  535 B r i d g e .  * 3B-D 3B-D 11B-D 11B-D 9c SB 8D 118-D P a i n e s v i l l e  

HYDROLOGIC AREA - t i  
43401 M a r s h  C r e e k  

I I I I I 1 I 1 1 1  I 

2A 2A 2A 
88-D SB 8CD 8B-D 

8 8 8 8B-D 

8 A  aA 8 A  8 A  
2B 2B 2B 2B I 

2 c  ' 

8c 5D 5B-D 5B-D 5B-D 5B-D 2B 
8 C  5D 

4 . 3 . 4  G r a n d  River 

(No D a t a  Found) 

-- 

amme t i m e s  m o n t h l y  (11). 

5 70 
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RIVER BASIN tRow 4.3 

L 

69 

70 

71 

72 

73 

A STATION STATION 
R NUMBER DESCRIPTION 
6) Y 

I' 

' I  

'I I 

I 

T I  
1 43403  Unnamed Tributary Naar North Perry (No Data Found) 

I 

I 
I 

LJi  1 4340209 1 41-45-37 X 81-16-51 

- 

a n r e =  times monthly (11) 

5 72 



573 



STATION A E STATION NUMBER DESCRIPTION 
Y 

73 

.- 

I , 

43503  C o v l e s  Creek 

' tiighway 536 
18 i150301 41-31-01 X 80-52-63 2BC ZBC ZBC 2BC 2BC 2BC 2BC 2BC 

i 
f 

I j 
Indian Creak (No Data Pound) 

I I I  I , I 

i j j  
Red Brook 

Vade Avenue 
sc 5c 

7 3  1 3  1 4 3 5 0 5 0 2  5 c  5 c  Lake 
41-53-03 X 80-51-OL I 

i 

-, 43506 .Ashtabula River ilov: i .1  B3lS (145 cfs) 
! I 

2 b - ,  I Xear Ashtabula 
35 I I: 1 4350601 41-Si-20 K 80-45-44 * 1  

* 1  

* 1  
50-  ., 
7L 

I i .4 

I 

i 
5 c  5 c  5 c  5 c  5 c  5 c  

5 c  5 c  5 c  5C 5c 5 c  
I 

I 

5 74  



575 



R 

y ;  
STATION STATION 
NUMBER DESCRIPTION 

Y 

- 
72 'I 

73 I' 

73 43 

74 21 

64 18 4350602 41-52-23 X 80-46-55 

I 67 " I " 

* 1  5B 

* 4  4 4 4 

5B 58 

4 4 4 

1 /-  
* 

~~ 

2A 2A 
88-D 

2A 
8B-D 8B-0 

* 8  8 8 8B-D 

8A 
2B 

* 
28 

8 A  8A 
2B 2B 

- 
69 I' 

67 19 

68 *I 

51 2 1  

52 I '  

73 18 

I 

5350603 River  Mile 3.3 

4350604 River Mile 3.0 

4350605 Above 24th S t .  Bridge 

2A 
8B-D 

8A 

u 
8B-D 

8A 

2c 
9D 

2c 2c 2c 
9D 9D 9D 

2c 
9D 

2c 2c 2c 
9D 90 90 

72 

73 I 
I' 

* 
* 

1 1 

1 1 

58 
8A-C 

2D 

58 9c 

1 

* 58-D 58-D 50  73 b 3  

i TYPE OF DATA 

5 2 1  I 4350601 I (Continued)  2c 2c  

2c 2c 

2D 2D 

2c 2c 

6 2D 

6 2D 

I 

2AC 
5D 

2BD 
2AB 
5CD 

* 

I 1 1 

2B 2B 28 2B 
5 c  5c 5c sc 5 c  5 c  5c 

I I I I 5B-D I I I 5B-D I 58-D I I 5E-D 

I I I 1 2 A B I  I I 2AB I 2AB I I 2AB 

I 1 2 A 1 1 0 1 2 A  10B-D 2A 2 A 2 A  

5BC 5BC l O B C  5BC 7 3  18 4350607 East 24 th  S t r e e t  
41-52-57 X 80-47-42 5BC 5BC 5BC SBC 

8CD 8CD 9CD * LCD 1CD 

9ACD 
LB 8 * LA-C U - C  

9D 9D 

7oPl I, I, 

I 

71' " 1 U C  

%Ice monthly (11) 

576 



=ATION 
NUMBER 

4350601 

577 

N P E  OF DATA 
P R  

H E A W  METALS E E 0 M 
s F R  A 

I T R G  N 
R 1 1 A A  

0 DIS- c C N  
N o  N T SOLVED I T I 

A D O C  E 
L E R S  S 

E 

C 
S H S Y  I 

pH 
A 

D 
E 

2c 2c 
S Y  D A 



y o "  
STATION STATION 

R NUMBER DESCRIPTION 
Y 

7 8  2 1  4350608 (Concinwd) 

74  43 

7s I' 

73 18 0350609 6 t h  Streat Bridga 

73  18 4350610 A t  5 t h  Street Bridga 

6 3  18 0350611  41-54-07 X 80-47-55 

1 I, 

I 

6 1  I' 

6 3  18 4350612 41-54-18 I 80-47-55 

64 '* 

TYPE OF DATA 

H O D  
W I  

A 

_/ 

I 

E N  8 T R  
A G  

E S : D  

* U-D' U-D. 8AB a0 
2cD 2CD LI-Da 

8ACD 5A 2C 
5B 8C-D 5D 

2A 2A 2A u u ?A 
5B 58 58 58 58 5B 

* 8  8 

lOBC 5BC 5BC 1OBC l O B C  lOBC 10BC 2BC 

2c 2c 2c 2C zc zc 2c 2c 
9D 9D 9D 9D 9D 9D 9D 9D 

9D 9D 9D 9D 9D 9D 

4 0 4 4 4 4 4 

9D 9D 9D 9D 9D . 9D 

u 9 c  a A  58 58 58 U 5B 5B 
5B 8D 9c a D  9CD 9CD 9CD 9CD 

I 

'Through September only. 

~1 

578 

43507 Un-d T r i b u t a r y  N o r t h w r t  of Airport (No Data Pound) 

-/ 

L3508 Conncaut Creak t lw:  7 . 2  JI. (254  cfs) 
I 

6 8  

;;- 
so- 
74  

66 

6 8  

69 

7 0  

71 

72 

7 3  

At COtUWAUt 
1% 

21 i 3 S 0 8 0 1  01-55-36 X 80-36-18 2c 2c 2c 2c 2c 
?1 4350802 At Connaaut * 1  

* 1  

61-55-37 X 80-36-15 

I , I  

, 
'I * 1  2c 2c zc 

I' * 1  2D 

*' * 1  2D 2D 

*' * 1  2D 2D 

'* ' 1  9D 6 2D 

uc 2D 

*I * 1 ZAC 2AC 28-D 5D 

2ABD 
5c 
2AD 
5BC 

5ACD 
2B 

ZAB 
5 c D  5D * 1  5 

5 B D  5BD 



5 79 



5 80 



STATION 
NUMBER 

4350802 

6350803 

4 3 5 0 8 0 4  

4 3 5 0 8 0 5  

4350806 

581 

TYPE OF DATA 
P R  

H E A W  METALS E E 0 M 
S F R  A 

I T R G  N 
T I A A  G 

A '  0 DIE C C N 
N o  N T SOLVED A T I 

A o c  E 
L E R S  S 

E 

C 
H " I 

I 
D e 

pH 

S Y  

C A  
A :  L N  

2B 2BC 2BC 2BC 2BC 2BC 2BC 2SC 2BC 

8D 5 c  8D 5cD 2 c  2 c  2C SCD 
5BC 

:: 2D :: 2D 2D 

8B 8B 8B SD 8B 8B 

SB 
2D 2D 2D 

8A-c 5Bc 2A 58 2A 58 8AC 
8C 8c SBD 8A-C 8 

2A 
58 5 8  2AB Ue 2 8  2AB UB ZB UB 

2A 
8B-D 

8B-D 8 

0A 8A 
28 2B 

5B-D 5B-D SB-D 5B-D 5B-D 5B-D 

2AB UB 2AB UB UI) UB 

2A 2A 
88-D 88-D 

8A 6A 

2B 2B 28 

2B 2 8  2B 28 2B 2B 2B 21) 2BC 



Evaluation and Summary of Data f o r  River Basin Group 4.3 .- 

T h i s  r i v e r  b a s i n  group is  comprised o f  f ive  hydrologic areas with 8;039 km2 
(3,092 mi2) i n  Ohio, and 419 km2 (161 mi2) i n  Pennsylvania. Of t h e  26 t r i b u t a r i e s  
i d e n t i f i e d  f o r  inc lus ion  on t h e  DAM i n  t h i s  r iver  b a s i n  group, seven were found t o  
have been adequately sampled f o r  both water q u a l i t y  and q u a n t i t y  parameters t o  
consider loading es t imat ions .  
major Great Lakes t r i b u t a r i e s  i n  Table 4. 
t o  have some water q u a l i t y  d a t a  a v a i l a b l e ,  bu t  t h e  d a t a  were judged inadequate f o r  
loading purposes. The remaining 14  t r i b u t a r i e s  had no t r i b u t a r y  loading d a t a  
a v a i l a b l e .  Most of t h e  gauging s t a t i o n s  on t h e  major t r i b u t a r i e s  i n  t h i s  r iver 
basin group are loca ted  s u f f i c i e n t l y  near  t h e i r  respec t ive  mouths t o  be 
r e p r e s e n t a t i v e  of t h e  t r i b u t a r y  discharge.  

These seven t r i b u t a r i e s  were a l l  i d e n t i f i e d  as 
Five a d d i t i o n a l  t r i b u t a r i e s  were found 

Water q u a l i t y  d a t a  f o r  some of t hese  t r i b u t a r i e s  range back t o  t h e  l a t e  1940s 
and e a r l y  1950s when a number of key parameters w e r e  sampled a t  f requencies  ranging 
from th ree  t i m e s  per  month t o  once per  month. I n  t h e  t r i b u t a r i e s  t h a t  were 
determined t o  be adequately sampled, a number of parameters were sampled a t  a 
r e l a t i v e l y  high frequency, including some continuous, weekly, and biweekly 
frequencies  f o r  such parameters as suspended s o l i d s ,  some of t h e  n i t rogen  s p e c i e s ,  
and ch lo r ide .  A s  w a s  found t o  be t h e  case wi th  t h e  two previously evaluated r i v e r  
bas in  groups i n  t h e  Lake Erie bas in ,  t h e  d a t a  record f o r  some spec ies  of c e n t r a l  
concern t o  t h e  s tudy is somewhat weaker than t h a t  f o r  o the r s .  However, some 
t r i b u t a r i e s  were found t o  have few da ta  on s i l i c a  and dissolved r e a c t i v e  phosphorus, 
and heavy metals. 
runoff event sampling conducted f o r  t h e  LEWMS. None of t h e  t r i b u t a r i e s  i n  t h i s  
r i v e r  basin group have been adequately sampled f o r  r e f r a c t o r y  organics ,  while  a 
f e w  have been sampled monthly over  an annual cycle  f o r  p e s t i c i d e s .  

Three t r i b u t a r i e s  i n  t h i s  r i v e r  bas in  group were included i n  t h e  

Each of t h e  hydrologic areas i n  t h i s  r i v e r  b a s i n  group have s i g n i f i c a n t  
proport ions of both a g r i c u l t u r a l  and urbanized land use. 
t r i b u t a r y  loading d a t a  f o r  a s u b s t a n t i a l  number of smaller streams i n  t h i s  r iver 
bas in  group represents  one of t h e  more s i g n i f i c a n t  da t a  gaps i n  t h e  Lake Erie basin.  

The l ack  of adequate 

Hydrologic A r e a  4.3.1 - Black-Rocky Complex. Eight t r i b u t a r i e s  were i d e n t i f i e d  
i n  t h i s  complex f o r  inc lus ion  on t h e  DAM. Of these ,  only two, t h e  Black River and 
the  Rocky River ,  were found t o  have adequate d a t a  t o  consider  loading est imat ions.  
Of the  remaining s i x  t r i b u t a r i e s ,  only Beaver Creek w a s  found t o  have been sampled 
f o r  parameters of concern. The Black River has  been one of t h e  most i n t e n s i v e l y  
s tud ied  t r i b u t a r i e s  i n  t h e  Great Lakes Basin, and more sampling s t a t i o n s  were 
i d e n t i f i e d  f o r  t h e  Black than f o r  any o t h e r  Great Lakes t r i b u t a r y .  

Because of t h e  l a r g e  number of downstream s t a t i o n s ,  many of which have been 
sampled concurrent ly ,  i t  might be poss ib le  t o  ga in  i n s i g h t  i n t o  t h e  t r a n s p o r t  of 
c e r t a i n  parameters from t h e  da ta .  Discharge of t h e  Black River has  been gauged 
s i n c e  1944 a t  a s t a t i o n  (4310401) loca ted  approximately 19 r i v e r  ki lometers  (12 
miles)  upstream from t h e  mouth, The most u s e f u l  water q u a l i t y  d a t a  of i n t e r e s t  
have been c o l l e c t e d  s i n c e  1965. A major gap i n  t h e  chemical d a t a  base is  the lack 
of dissolved reactive phosphorus da t a .  The only  s i g n i f i c a n t  dissolved r e a c t i v e  
phosphorus data w e r e  obtained during t h e  runoff event sampling conducted as p a r t  
of t h e  Lake Erie Wastewater Management Study (LEWMS). During t h e  e a r l y  1950s some 

5 82 



f requent  heavy metal measurements were made over a f u l l  annual cycle.  
were measured a t  a monthly o r  g r e a t e r  frequency over nea r ly  two years  i n  1973 
and 1974. 

P e s t i c i d e s  

The Rocky River, t h e  o t h e r  major t r i b u t a r y  i d e n t i f i e d  i n  t h i s  complex, has  
been gauged a t  a s t a t i o n  ( 4 3 1 0 8 z )  loca t ed  approximately 13  r i v e r  k i lometers  
(8 mi les )  upstream from the  mouth s i n c e  1923. 
t h a t  of t he  Black River, t h e  water q u a l i t y  d a t a  record of t h e  Rocky River shaws 
a t  least  monthly sampling over one o r  more annual cyc le s  f o r  most key parameters. 
Notably, suspended s o l i d s  have been sampled i n t e n s i v e l y  s i n c e  1969, wi th  some 
continuous sampling included i n  some seasons i n  most of t hese  years .  Corresponding 
with these  da t a  are some measurements of p a r t i c l e  s i z e  a t  asomewhat reduced 
frequency. 

Although not  as ex tens ive  as 

, 

S i g n i f i c a n t  n u t r i e n t  d a t a  were found f o r  s i l i c a ,  n i t r a t e ,  t o t a l  k j e l d a h l  
n i t rogen ,  and t o t a l  phosphorus. Dissolved r e a c t i v e  phosphorus and t o t a l  so luble  
phosphorus are e s s e n t i a l l y  unmeasured i n  t h i s  t r i b u t a r y  except during t h e  runoff 
event s t u d i e s  conducted as p a r t  of LEWMS. Chloride d a t a  are very abundant f o r  a 
number of s t a t i o n s  i d e n t i f i e d  f o r  t h i s  t r i b u t a r y .  During t h e  e a r l y  1950s some 
heavy metals were measured over a f u l l  annual cycle.  
a monthly o r  g r e a t e r  period during 1973 and 1974. 
organics .  

P e s t i c i d e s  were measured a t  
No da ta  were found f o r  r e f r a c t o r y  

Hydrologic Area 4.3.2 - Cuyahoga River.  The Cuyahoga River i s  t h e  only 
t r i b u t a r y  included i n  t h i s  hydrologic area. Because the Cuyahoga d r a i n s  i n t o  Lake 
Erie a t  t he  C i ty  of Cleveland, t h e  r i v e r  has  cons iderable  urban drainage. The 
Cuyahoga has been gauged a t  a s t a t i o n  (43201E) loca ted  approximately 16 r i v e r  
k i lometers  (10 mi les )  from t h e  mouth a t  va r ious  i n t e r v a l s  s i n c e  1881. Continuous 
discharge da t a  have been a v a i l a b l e  a t  t h i s  l o c a t i o n  s i n c e  1940. 

A long term water q u a l i t y  d a t a  record ex i s t s  f o r  t h i s  t r i b u t a r y  f o r  s e v e r a l  
key parameters. Suspended s o l i d s  have been measured on a continuous b a s i s  s i n c e  
1966. In  1951 and 1952 a number of parameters, inc luding  s i l ica ,  n i t r a t e ,  ch lo r ide ,  
i r o n  and heavy metals were measured t h r e e  t i m e s  pe r  month over an annual cycle.  A 
f a i r  amount of p a r t i c l e  s i z e  d a t a  is a l s o  ava i l ab le .  A major gap i n  t h e  n u t r i e n t  
da ta  is t h e  s p a r s i t y  of d i sso lved  r e a c t i v e  phosphorus data. The only s i g n i f i c a n t  
d i sso lved  r e a c t i v e  phorphorus da t a  were obtained during runoff event a n a l y s i s  as 
p a r t  of t he  LEWMS i n  1975. No da ta  were found f o r  p e s t i c i d e s  and r e f r a c t o r y  
organics.  

Hydrologic Area 4.3.3 - Chagrin Complex. Of t h e  s i x  t r i b u t a r i e s  i d e n t i f i e d  
i n  t h i s  complex f o r  i nc lus ion  on t h e  DAM, Doan Brook, Euclid Creek, and t h e  
Chagrin River were found t o  have adequate water q u a l i t y  d a t a  f o r  t r i b u t a r y  loading 
e s t ima te  purposes. Although t h e  da t a  a v a i l a b l e  f o r  Doan Brook and Euclid Creek 
were c o l l e c t e d  on a mon th lybas i sove r  a f u l l  annual cycle,  t h e  d a t a  found were 
c o l l e c t e d  i n  1951 and 1952 and do not  cover a l l  parameters of concern (e.g. ,  
phosphorus). Also, t h e r e  are no d ischarge  d a t a  for these  t r i b u t a r i e s .  

The Chagrin River has  been gauged s i n c e  1925 a t  a s t a t i o n  (43306g)  loca t ed  
only 8 r i v e r  k i lometers  ( 5  m i l e s )  from t h e  mouth. Suspended s o l i d s  have been 
sampled on an i r r e g u l a r  b a s i s  w i t h  some continuous sampling included s i n c e  1969 z i t  
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t h e  d ischarge  gauge. 
same per iod  which c o r r e l a t e  w i t h  t h e  suspended s o l i d s  da t a .  

There are some p a r t i c l e ’ s i z e  d a t a  c o l l e c t e d  dur ing  t h i s  

Data on n u t r i e n t s  i d e n t i f i e d  f o r  t h e  Chagrin were gene ra l ly  deemed adequate 
t o  cons ider  loadings  f o r  n i t r a t e ,  ammonia, t o t a l  k j e l d a h l  n i t rogen ,  and t o t a l  
phosphorus. 
data  on d i s so lved  r e a c t i v e  and t o t a l  s o l u b l e  phosphorus are re la t ively meager. Some 
weekly sampling f o r  t o t a l  s o l u b l e  phosphorus i n  t h e  win te r  of 1964, some i r r e g u l a r  
samples dur ing  t h e  remainder of t h a t  yea r ,  and some runoff event sampling i n  1975 
a s  p a r t  of LEWMS ( a t  s t a t i o n  43306g)  may provide some i n s i g h t  i n t o  loading  of 
t h i s  parameter. The LEWMS has  provided t h e  only  u s e f u l  d a t a  of d i sso lved  r e a c t i v e  
phosphorus f o r  the  Chagrin River.  

As has  been t h e  case  w i t h  o t h e r L a k e E r i e  t r i b u t a r i e s  i n  t h i s  reg ion ,  

Data on c h l o r i d e  are r e l a t i v e l y  abundant and are of adequate frequency and 
Heavy metals were per iod  of record  t o  cons ider  t r i b u t a r y ,  loading  c a l c u l a t i o n s .  

monitored on a weekly o r  monthly b a s i s  over a f u l l  annual cyc le  i n  1964, and on a 
biweekly t o  monthly b a s i s  i n  t h e  s p r i n g  seasons of 1973 and 1974. Some p e s t i c i d e  
da t a  were c o l l e c t e d  i n  1974 on a biweekly t o  monthly b a s i s  covering a f u l l  annual 
cyc le .  No r e f r a c t o r y  o rgan ic s  d a t a  were found. 

Hydrologic Area 4.3.4 - Grand River.  Th i s  hydro logic  area is composed of 
Marsh Creek and t h e  Grand River.  No water q u a l i t y  o r  q u a n t i t y  d a t a  were loca ted  
f o r  Marsh Creek. The Grand River,  which i s  one of t h e  more s i g n i f i c a n t  t r i b u t a r i e s  
t o  Lake Erie,  has  been gauged a t  a s t a t i o n  loca ted  approximately 40 r i v e r  k i lometers  
(25 mi les )  upstream from t h e  mouth s i n c e  1935. This  s t a t i o n  is  loca ted  upstream 
from t h e  confluence of a number of small t r i b u t a r i e s  wi th  t h e  Grand River.  Most of 
t h e  parameters were found t o  have s u f f i c i e n t  frequency and per iod  of record d a t a  
f o r  loading  c a l c u l a t i o n  purposes. Suspended s o l i d s  were measured biweekly over an 
annual cyc le  i n  1968 and 1969. A number of parameters inc luding  t o t a l  s o l i d s ,  
n i t r a t e ,  t o t a l  s o l u b l e  phosphorus and c h l o r i d e  were measured weekly i n  1964 a t  
s t a t i o n  43402g .  

A l l  of t h e  key parameters except  t o t a l  k j e l d a h l  n i t rogen  have been sampled 
a t  a monthly o r  g r e a t e r  frequency over a t  least  one f u l l  year .  Data on a number 
of parameters were c o l l e c t e d  as f a r  back as 1951 and 1952. Weekly t o  monthly heavy 
metal d a t a  were c o l l e c t e d  as p a r t  of t h e  two sampling programs conducted i n  1951, 
1952 and 1964. Some monthly samples were c o l l e c t e d  i n  1971 and 1972 f o r  p e s t i c i d e s ,  
but n o t  over a f u l l  annual cyc le .  No r e f r a c t o r y  o rgan ic s  d a t a  were i d e n t i f i e d  f o r  
the  Grand River.  

Hydrologic Area 4.3.5 - Ashtabula-Conneaut Complex. Th i s  complex inc ludes  
e i g h t  Lake Erie t r i b u t a r i e s ,  two of which were found t o  have s u f f i c i e n t  d a t a  t o  
cons ider  loading  e s t ima t ions .  Of t h e  remaining s i x  t r i b u t a r i e s ,  f o u r  were found 
t o  have no d a t a  a v a i l a b l e .  

The main t r i b u t a r y  i n  t h i s  complex i s  t h e  Ashtabula River,  which h a s  been 
gauged a t  a near-mouth s t a t i o n  (43506%) loca ted  approximately 9 r i v e r  k i lome te r s  
(5  miles) upstream from t h e  mouth. 
da ta  inc ludes  some unmonitored i n t e r v a l s  over 42  yea r s .  
included i n  many of t h e  Lake Erie t r i b u t a r y  surveys  conducted over t h e  years .  The 
record  f o r  suspended s o l i d s  i s  g e n e r a l l y  good, wi th  biweekly d a t a  c o l l e c t e d  over 

The per iod  of record  of continuous d ischarge  
The Ashtabula has  been 
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an annual cyc le  i n  1968 and 1969. 
a v a i l a b l e  f o r  t h i s  parameter. 
ob ta ined  i n  1964 a t  s t a t i o n  43506g .  
p e r i o d i c  d a t a  ex is t  f o r  n i t r a t e  and t o  a lesser e x t e n t  f o r  ammonia. 
phosphorus s p e c i e s  measured, t o t a l  phosphorus h a s  been most f r e q u e n t l y  sampled, 
wi th  biweekly sampling conducted i n  1967 and 1968, monthly sampling i n  t h e  
sp r ing  and summer of 1973, and biweekly sampling aga in  i n  1974. 
d i s so lved  r e a c t i v e  phosphorus are spa r se ,  however, Chloride has  been monitored 
ex tens ive ly .  d a t a  have been c o l l e c t e d  f o r  t h e  Ashtabula over t h e  
years a t  a v a r i e t y  of sampling f r equenc ie s ,  al though n o t  over any f u l l  annual 
cyc le .  
r e f r a c t o r y  o rgan ic s  d a t a  were i d e n t i f i e d .  

Some o t h e r  monthly and grab sample d a t a  are 

Considerable monthly, biweekly and o t h e r  
Weekly n u t r i e n t  d a t a  f o r  t h e  Ashtabula were 

Of t h e  

Data on 

Heavy metal 

Some monthly p e s t i c i d e  d a t a  over a f u l l  annual cyc le  are a v a i l a b l e .  No 

Conneaut Creek i s  gauged a t  a s t a t i o n  (43508g)  loca t ed  approximately 10 
r i v e r  k i lometers  (6 mi l e s )  upstream from t h e  mouth. The most ex tens ive  sampling 
on Conneaut Creek w a s  conducted i n  1968, 1969, and 1974 when gene ra l ly  biweekly 
measurements were made of s e v e r a l  parameters of concern. Other sampling is 
l i m i t e d  t o  s c a t t e r e d  monthly o r  less f r equen t  da t a .  I n  t h e  n u t r i e n t  s p e c i e s ,  no 
da ta  were found f o r  d i s so lved  r e a c t i v e  o r  t o t a l  s o l u b l e  phosphorus. S i l i c a  d a t a  
a r e  a l s o  spa r se .  Ni t ra te ,  ammonia, t o t a l  k j e l d a h l  n i t rogen  and t o t a l  phosphorus 
were a l l  sampled from biweekly t o  monthly i n  1973 and 1974. An ex tens ive  record 
of  ch lo r ide  measurements e x i s t s .  

P e s t i c i d e s  were measured on a monthly o r  g r e a t e r  b a s i s  over a f u l l  annual 
cyc le  on Conneaut Creek. The record  of heavy metal d a t a  i s  cha rac t e r i zed  by a t  
l e a s t  monthly sampling during the  s p r i n g  per iod  over t h r e e  s e p a r a t e  yea r s .  
Although t h e s e  da t a  are n o t  s u f f i c i e n t  f o r  loading  e s t ima t ions ,  they may permit 
some i n s i g h t  i n t o  the  spr ingt ime loadings of heavy metals. 

DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 4.4 

River Basin Group 4.4 encompasses an area of 6,838 km2 (2,640 m i 2 ) ,  shown 
i n  F igure  22.  Th i s  r i v e r  b a s i n  group con ta ins  t h r e e  hydro logic  areas. 
Desc r ip t ions  and maps of t hese  hydro logic  areas follow. 
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Figure 22 

RIVER BASIN GROUP 4.4 
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Hydrologic Area 4.4.1 
Erie-Chautauqua Complex 

, 

The Erie-Chautauqua Complex covers 169,000 hec ta re s  (418,000 acres). F i f ty - th ree  
percent of t h e  area is  loca ted  i n  no r the rn  Pennsylvania, w i th  t h e  remaining 47 
percent  i n  New York. There are a number of small streams dra in ing  t h e  area but no 
major r i v e r s .  
Approximately 45 percent  of t h e  complex i s  f o r e s t e d ,  about 35 percent  i s  a g r i c u l t u r s l i z e d  
and about 10 percent  i s  urbanized. The bedrock is  composed mostly of sha le .  
Overlying material c o n s i s t s  of g l a c i a l  t i l l  wi th  some areas of silt and c lay .  The 
economy i s  based heav i ly  upon manufacturing. Despi te  t h e  s m a l l  s i z e  of t h e  
t r i b u t a r i e s  i n  t h i s  area, they c o n t r i b u t e  a s i g n i f i c a n t  amount of wastewater t o  
Lake E r i e .  The c i t i e s  of E r i e ,  Pennsylvania (pop.: 129,2311, Fredonia, New York 
(pop.: 10,326),  and Dunkirk, New York (pop.: 16,855), are  t h e  major population 
c e n t e r s  i n t h i s  area. 

The area has a r o l l i n g  r e l i e f  w i th  r e l a t i v e l y  few wetlands. 

S t a t i o n  Key 
DAM River 

S t a t  i o n  and 
Location S t a t i o n  Numbers 

Turkey Creek 
a 

Elk Creek 
b 

d 
Trout Run 

e 
Walnut Creek 

f 
Cascade Creek 

g 
Sixmile Creek 

h 
S ix teen  Mile Creek 

i 
Twentymile Creek 

F ree l ings  Creek 

C 

j 

k 

44101 
4410101 
44104 
4 4 104 01 
4410402 
4410403 
44105 
4410509 
44 106 
4410608 
44107 
4410706 
44111 
44 11101 
44115 
4411506 
44116 
4411601 
44119 
4411901 

S t a t i o n  Key 
DAM River 

S t a t  i o n  and 
Location S t a t i o n  Numbers 

Chautauqua Creek 
1 
m 
n 

P 

Q 
r 

0 

Core11 Creek 

L i t t l e  Canadaway Creek 
S 

t 
U 

Canadaway Creek 
V 
W 
X 

Crooked Brook 
57 

z 
Beaver Creek 

aa 
bb 

Walnut-Silver Creek 
cc 

44120 
4412001 
4412002 
4412003 
4412004 
4412005 
44126 
4412601 
4412602 
44128 
4412801 
4 4128 02 
4412803 
44130 
4413001 
4413002 
4413003 
44131 
4413101 
4413102 
44134 
4413401 
441340:2 
44136 
4413601 
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Hydrologic Area 4.4.2 
Cattaraugus River 

Vicinity Map-RBG 4.4  
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Hydrologic Area 4.4.2 
Cat taraugus Creek 

, The Cat taraugus Creek d r a i n s  an  a r e a  of 144,000 hec ta re s  (355,000 a c r e s )  i n  t h e  
southwejrft po r t ion  of New York. Cat taraugus Creek has a mean annual d i scharge  of 
20.2 m s (713 c f s ) .  
wetlands.  Approximately 50 percent  of t h e  area is f o r e s t e d ,  about 35 percent  if 
devoted t o  a g r i c u l t u r e ,  and about 10 percent  is  urbanized. Bedrock c o n s i s t s  mostly of 
sha le .  The over ly ing  material is predominantly s i l t  and c l a y  near  t h e  shore,  
g l a c i a l  t i l l  i n  t h e  more southern po r t ions ,  and sand and g rave l  i n  the  east. The only 
important wastewater poin t  sources  are discharged near t he  v i l l a g e  of Gowanda 
(pop.: 3,110),  and t h e  v i l l a g e  of Arcade (pop.: 3,048).  Along wi th  the  c i t y  of 
S p r i n g v i l l e  (pop.: 4,350),  t hese  v i l l a g e s  are t h e  most highly populated zones wi th in  
t h i s  area. 

The topography of t h e  area is q u i t e  h i l l y  wi th  r e l a t i v e l y  few 

S t a t i o n  Key 
DAM River 

S ta t  i o n  
Locat i o n  
_I- 

and 
S t a t i o n  Numbers 

Cat taraugus Creek 44201 
a 44 2 01 01 
b 4420102 
C 44 2 0103 
d 4 4201 04 
e 4 4201 05 
f 44 2 0106 
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Hydrologic Area 4 .4 .3  
Tonawanda Complex 
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Hydrologic Area 4.4.3 
Tonawanda Complex 

The Tonawanda 
region of New York 
Eighteen Mile 
Creek 7.5 m3/ 

Complex covers  371,000 hec tares  (917,000 ac res )  i n  the  western 
S ta t e .  

s (265 c f s ) .  

The major t r i b u t a r i e s  and t h e  r mean annual discharges are 

Major t r i b u t a r i e s  t o  the  Buffalo River are t h e  Cazenovia 
The topography of the  area i s  r o l l i n g  with r e l a t i v e l y  

I Creek (ungaged), t he  Buffalo River 11.6 m 3$ s (408 c f s ) ,  and Tonawanda 

Creek and the  Buffalo Creek. 
few wetlands. Approximately 30 percent  of the  area i s  fo res t ed ,  about 30 percent i s ;  
devoted t o  a g r i c u l t u r e ,  and roughly 20 percent is urbanized, including the  
metropol i tan Buffalo area. 
material c o n s i s t s  p r inc ip ly  of g l a c i a l  till i n  the eas t e rn  por t ions  and silt and 
c l a y  i n  the  w e s t .  The economy is based almost e n t i r e l y  upon manufacturing. Eighteen 
Mile Creek r ece ives  wastewater d ischarges  from the  Hamburg (pop.: 10,215) area. The 
Buffalo River is subjec t  t o  heavy i n d u s t r i a l  gnd municipal wastewater loadings from 
t h e  c i t i e s  of Buffalo (pop. : 462,7681, Lockport (pop. : 25,3991, Depew (pop. : 22,158), and 
Lancaster (pop.: 13,365). Tonawanda Creek rece ives  i n d u s t r i a l  and municipal wastewater 
streams from t h e  c i t i e s  of North Tonawanda (pop.: 36,012) and Tonawanda (pop.: 21,8518). 

The bedrock is composed mostly of shale .  The overlying 

S t a t i o n  Key S t a t i o n  Key 

S t a t i o n  and S ta t ion  and 
Location S t a t i o n  Numbers Location S t a t  i o n  Numbers 

DAM River DAM River 

Muddy Creek 
a 

Delaware Creek 
b 

Big S i s t e r  
Creek 

C 

Eighteen Mile 
Creek 

d 

e 
f 

g 
h 
i 
j 
k 
1 
m 
n 

Smoke Creek 

Buffalo River 

44301 
44 3 0101 
44302 
4430201 

44303 
4430301 

44305 
4430501 
44306 
4430601 
4430602 
44307 
4430701 
4430702 
4430703 
4430704 
4430705 
4430706 
4430707 
4430708 

0 

P 
4 
r 
8 
t 
U 
V 
W 
X 

Y 

aa 
bb 

dd 
ee 

f f  
gg 
hh 

z 

cc  

Tonawanda Creek 

4430709 
4430710 
4430711 
443 07 1 2  
4430713 
4430714 
4430715 
4430716 
4430717 
4430718 
44307 19 
4430720 
4430721 
4430722 
4430723 
4430724 
4430725 
44308 
4430801 
4430802 
4430803 
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RIW &IN hUP 4.4 
TYPE OF 

T 
U T  

O D  
W I  

VATION I 
I 
T 

A R 

C 

N 
{ DESCRIPTION 

STATION 
NUMBER 

T R E  
A G  

E Y D  

RYDILOLOCIC AREA 4.4.1 Erie-Chautauqua COQphx 

$4101 Turkey Creak 

Raccoon Creak (No Data Found) 

44103 Crooked Creek (No Data Pound) 

$4104 Elk Creek 

73 15 0410401 41-59-08 X 93-14-13 2D 2D ' 2D 2D 

72 15 4410402 41-59-49 X 84-19-30 2c 2c  2c  ZC 

* 2BC 

.. UBD 5AD SAD 5AD 
2BC 2BC 2BC 

5D 5B-D 58-D 5B-D 2B-D 73 1 5  4410403 Route 5 Br idge  
42-01-14 X 80-21-41 

74 '* 

, .  
* ZA itD SACD SACD 75 " 

Oil05 Trou t  Run t 
1 7 2  I 15  [4410501' I 42-01-41 X 80-10-02 I I I 1 ZB I I 2B 

'Stat ion noc ehom on Hydrologic  Area s a p  (4.4.1) .  
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5L10401 2D 2 0  20 20 20 

4410402 2 c  'C 2c zc 2c 2 c  2c 

4410403 5B-D 5 8 - 0  5B-D SB-D SB-D 2C SB-D 2C 1 I I I I I I I I I I I 1 I I I 
I I < A n  1 I < A n  I < A n  I 1 ZAD I 1 SAD I -- 1 SAD I -- I I I -.- I iB< 

2A 
5CD 

Lu 2BC '' 
2C SAC0 2C 

*..- <-- *.- 
2BC 2BC 2BC 2BC 
2AD SAC0 SAC0 SAD 
50 2 B  28 2BC 

j 
~ 

595 



A DESCRIPTION STATION 
E STATION 

R NUMBER 
Y 

7 2  15 4410502' 42-01-42 X 80-15-15 

7 2  15 4010S03' 42-01-41 X 80-15-28 

7 2  15 4410504' 42-01-42 X 80-16-00 

7 2  15 4410505d 42-01-44 X 80-15-28 

72 15 4010506a 42-01-51 X 80-16-36 

75 15 4410507' 42-02-30 X 80-16-19 

7 2  15 4410508' 42-02-41 X 80-16-17 

75 15 4410509 62-02-54 X 80-16-26 

" S t a t i o n  n o t  shown on Hydrologic Area map ( 4 . 4 . 1 ) .  

W E  OF DATA 

H 
A 

R p 7 :  i g  t s  R 
N 
E 
5 
5 

w 1  O D  ' T  U S P  

B P E L  T I  D E t f i  T 

f R  I N ' p  F !  L A a  
S A :  H A  f E D I N I  A s  

E ' 0  Y D 

2D 20 2D 2D 2D 20 20 2D 

2AB 2AB 2M 2B 21 

2D 2D 2D 2D 20 2D 2D 2D 

2AB UB U B U B  2AB UB 2 M  

2D 2D ZD 2D 2D 2D 2D 2D 

2A 2A 2A 2A u u 2A 2A 2A 

2A 2A 2A 

2A 2A 2A u 2A 2A 2A 2A 

59 6 

RIVER h S 1 N  

7 3  15 

73 15 

73 15 

7 2  15 

73 " 

7 1  15 

7 3  15 

70 15 

72 15 

73 " 

74 " 

75 

h l P  4 ~ 4  

44106 Walnut Creek 

r - 
4410601' 42-03-40 X 80-07-00 2A 2A [ 2A 2A 2A u 2A 

4410602' 42-03-22 X 80-08-33 2A 2A 2A 2A 2A 2A 2A 

4410603* 42-02-57 X 80-09-58 

4410604a 42-03-08 X 90-11-28 

2A u 2A 2A 2.4 2A 2A 

2c 2c 2c 2c 2c 

2A 2A 2A 2A 2A 2A 2A 

4410605' 42-03-00 X 80-12-30 2B 

4410606' 42-03-01 X 80-13-24 2A 2A 2A 2A 

4410607' 42-04-00 X 80-13-45 2A 5A 2A 2A 5A 

2c 2c 2c 2c 2c * 4410608 42-04-23 X 80-14-05 

2A 2A 
2A 5B-D 56-D 511-D 

* ZA-C 2A tA 
5D 5s-D 5B-D A--- 

* 2ABD 5AD SAD 5AD 5AD SAD 5AD 

5ACD SACD ;r 2BC 2BC 2BC 2BC 2BC 2BC 2B 

2c 
* 2A 5ACD 5ACD SACD 
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ascation noc shovn on t l y d r o l o g i c  Arid map ( i . s . 1 ) .  

b T r i b u c a r y  and stacions n o t  shovn on Hydrologic A:e3 map ( 4 . 4 . 1 )  

5 9 8  



STAT ION 
NUMBER 

4410701 

1 4410703 

4410705 

6410706 

I 

w 
4410801 

1 4410901 

599 



r I 

Y G A  
E STATION STATION 

R NUMBER DESCRIPTION 
Y 

'Tributary and s ta t ions  n o t  shown on Hydrologic Area map ( 4 . 4 . 1 ) .  

bStatlon n o t  s h o w  on Hydrologic Area map (4.4.1). 

TYPE OF DATA 
r 

A H 
A 

O D  
W I  
O S  
c c ;  ; 
S A :  D 

H I 

N c T R  I ~ 

A G  S I E N  
E Y S : D  

600 

b E R  

70 
L 

70 

70 

72 

72 

7 2  

72  

b I N  GROU) 4,4 

44111 Sinmilo Creok 

15 4411101 62-10-30 X 79-59-18 2A 2A 2A 2A u 

. 44112' Sevenmile Creek 

15 4411201 42-10-49 X 79-57-54 2A 2A ZA u 2A 
i 
i 
1 i . 44113 Eightmilo Creek (No Data Found) 

e 

. 44114a Twelvemile Creek 

15 4411401 42-12-30 X 79-54-57 2A u 2A 2A 2A 

$4115 Sixteenmlle Creek 

15 4411501b 42-12-29 X 79-50-13 2D 2D 2D 2D 2D 2D 2D 2D 

15 441150Zb 42-12-29 X 79-50-37 2D 2D 2D 2D 2D 2D 2 D  2D 

15 4411503b 42-12-54 X 79-50-06 2B 2B 2B 28 

15 44115136~ 42-12-56 X 79-50-18 2B 2B 28 28 
~~ - 
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A 6 STATION STATION 
R NUMBER DESCRIPTION 
6) Y 

7 2  15 *411505’ 62-14-09 X 79-SO-03 

73 15 4011506 42-14-11 X 79-50-00 

74  @ ’  

602 

TYPE OF DATA 
A 

B 

H Q y  7 
H 
A 
R 

O D  T 
W I  
D S  

S A T  
T R E  

E 

I 
N 

D 
I 

I E N  D 
; D  

s 
A G  S 

~ - - ~ 

28 28 28 2B 2B 28 21 

2B 2B 
5CD 5B-D SCD ” 2 8  2B 

SCD * 2B i:D 5B-D 5D 
* ZABD SAD SAD 5M 5hD 5AD S A D  

2C 2BC 2BC 2BC 2BC 2BC 

RIVER BASIN 

6 2  10 

6 2  10 

(kDW 4.4 

b4116 Tventymile Creek 

dl1601 River %le  9 6 2  SC SC 5c 5c 5c sc 5c 

44117b Unnamed Tribucary Ease o f  Ripley 

I 
4S11701 River Mle  0.16 SC 5c 5c  SC SC 5c I 5c 

6 2  

0 2  

4*11ab Unnamed Tributarv Siest of Shore Haven 

I 
10 L l l B O L  River Mile 0 . 2 9  2 c  2 c  2 c  2 c  2 c  2c 2 c  

&119 Freel ings  Creek 

10 411901 River Xile 0 22 2c 2 c  2 c  2c 2 c  2 c  

4.4120 Chautauqua Creek 

a s t a t i o n  not s t o w n  on HydyologLc Area map ( 4 . 4  1). 
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y 2  
STATION E E 

$ NUMBER DESCRIPTION 
STATION 

61 Y 

6 2  10 4412001 River  K i l e  3.55 

67 21 4412002 ~~-~~::i~1~9-34-39 

71 2 1  6412003 ~ ~ - ~ ~ ~ ~ f i 1 $ 3 4 - 4 5  
62 10 4412004 River  Mile 1.32 

6 2  10 4412005 River  Kile 0.34 

TYPE OF DATA 
I A n 

A A 
S zi r i  R S  R 

T I  D 
E 
S 
S 

S P  O D  l T  
W I  " 0  

I 1: E t  i f  N 
T R  I i z  L 

D E  
A 0  

E Y 
~ 

5c 5 c  5c 5 c  5 c  5 c  5C 

2D 2D 2D 2D 

2C 2c 2c  2c 2c 

5c.  5c 5c 5c 5c 5c sc 

5c 5c 5c sc 5c 5c sc 

... 

' 

62 10 

604 

44121a Doty Crack 

4612101 River  Nile 0.23 2c 2c 2c 2c 2c ZC 2c  

i 

I- 
4412Za Bournes Creek 

67 

67 

62 

62 

62 

A t  Wescf ie ld  

Near W e s t f i e l d  I 

21 h412201 42-20-28 X 79-32-29 ?C 2c 2c I 
2c 2c 2c 21 4612202 42-21-25 X 79-33-05 

10 6412203 River  Mile 0.12 2c 2c 2c 2c 2c 2c 2c 

46123" Unnamed T r i b u t a r y  a t  Bournes Bench 

LO S612301 River  Mila 0.28 2C 2c 2c 2c 2c 2c 2c 

64124" Unnamed T r i b u t a r y  Weat of Walker Creek 

10 4412401 h v e r  N i l e  0.29 2c 2c 2c 2c 1 C  2c 2c 





I 
I 

A ti, STATION STATION 
NUMBER DESCRIPTION 

. -  

N P E  O f  DATA 
I 

W I  O D  T U T  S P  H 

c C R  E 
D S  

S 
T R  
A G  

E 

'Tributary and s t a t i o n s  not sham on Hydrologic Area map ( 4 . 6 . 1 ) .  

& E R  &IN 

- 

62 10 

62 10 

62 10 

67 21 

62 10 

62 10 

6 2  10 

67 2 1  

6 2  10 

606 

k P  4.4 

44125' Walker Creek 

5422501 River Mile 0.11 5c 5c 5 c  5 c  5 c  5 c  5c 

44126 Core11 Creek 

4412601 River Nile 2 . 2 5  5 c  5 c  5c 5 c  5 c  5 c  5c 

&412602 River Y i l e  0.25 5 c  5c 5 c  5c sc 5c 

5c i 
I- 

44127* S I i p p c t y  Rock Creek 

4412701 US-20 Bridge in Brockton 2C 2c 2c  2C 

4612702 River Mile 1 .66  2c 2c 2c  2c 2c 2c 2c 

4412703 River M l e  0 .05  2c 2c  2c 2c 2c  2c 2c 

- 
S4128 L i t t l e  Cmadovay Creak 

G412801 River Mile 3 . 5  5c 5 c  5 c  5c 5 c  5 c  5c 

4412802 42-26-04 X 79-25-15 2BC 2BC ZBC 2BC 

4412903 River Nile 0.22 5c 5 c  5c 5 c  5 c  5 c  sc 
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A 

STATION 
DESCRIPTION 

STATION 
R NUMBER 
6) Y 

'Tributar:, and stations n o t  shown on Hydrologic Area map ( 4 . 4 . 1 )  

bSampled over three storm events  b y  LEWMS (115). 

TYPE OF DATA 

H t D  O D  
A K A0 

A 

I 
N b z  c 
L gl! p 
1 E N  ; S 

S ; D  
A t 3  

E 

608 

62 10 

62 10 

75b 17 

62 , 10 
6 2  10 

. .. 

44129' UonaPrd Tributary at Van Buren Bay 

1 
5c 5c $612901 River Mile 0.16 5c 5c 5c 5c sc 

64130 Canadaway Creek 

1413001 River Xile 2.62 5c SC 5c SC 5c 5c 5c 

l l B  11B l l B  

4613002 River Mile 1.40 5c 5c 5c 5c sc 5c sc 

4413003 Xiver Nile 0.22 5c 5c sc sc 5c 5c SC 

RIMR 

72 ' 

73 

74 

62 

62 

&IN hlP 4.4 

09 I I' * 58-0 58-D 58-0 5B-D 58-D 58-0 58-D 58: 1 58-D - 
* 5 5 5 5 5 5 5 5 

* 5A-C 5A-C 5A-C SA-C 5A-C SA-C 5A-C 5A-C 5A-C 
2D 20 2D 2 D  2D 20 20 2D 2D 

I' 

44131 Crooked Brook 

10 4423101 River %le 0.6 5c sc 5c 5c 5c 5c 5c 

10 (1413102 River %le 0.26 5c 5c 5c 5c 5c 5c sc 

44132' Hyde Creek 

42 10 I 4Ll1201 River a l e  1.64 2c 2c 2c zc 

! 

2c 2c zc 



609 



STATION E STATION 
NUMBER DESCRIPTION 

61 Y 

6 10 

TYPE OF DATA 

H t D  
A K $ Q  

I 

O D  
w 1  
E T R A E 

' S  rq  p" D E 
S 
S 

T R  I 
A G  

E 

kMR &IN 

- 

62 10 

6 2  10 

62 LO 

6 2  10 

I 

62 li) 

' 

6 7  2 1  

GROW 4,4 

44133' S c o t t  Crack 

4613301 River  Mile 3.6 2c 2c 2c 2c 2c 2c 2c 

4413302 River  K i l e  0.28 2c 2c 2C 2c zc 2c 2c 

44134 Beaver Creek 

+413601 River Yilr 1.03 2c 2c 2c 2c 2C 2c 2c 

$613402 a v e r  .Nile 0.1 2c 2c 2c 2c 2c 2c 2c 

I 
I 
I 

4413sa Unnamed Tr ibu tacv  Werr of F l e t c h e r  P o i n t  

4 1 3 5 0 1  River  ! f i l e  0.9 2c 2c 2c ?C 2c 2c 2c .- 

44136 Walnut-Silver Creek 

Walnut Creek a t  
-*13601 U.S 20 Bridge 2D 2D 2D 2D 

I 

HYDROLOGIC AREA 4 . 4 . 2  Ca t r a raugus  Creek - 

- , 44201 Ca t t a raugus  Creek flow: 2 0 . 2  m 3 / s  (713 cfs) 

75 1 7  5G20101b At 1 1 B  11B 62-27-47 x la-16-07 

aTribucary and s t a t i o n s  no t  shown on Sydrologrc Area map (6.5.1).  
bSampled a v e r  f i v e  storm e v e n t s  by LEWMS C U B ) .  

11B 
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I 

E STATION STATION 
DESCRIPTION 

6 5  I' 

66 

67 

'' 

I' 

68 " 

69  " 

70 'I 

71 I' 

74 'I 

1 I I 
5 7  11 4420106 A t  Mouth 

62 10 

"Sampled weekLy  from January 9 through April  2 1 ,  1964 (11AB). 

6 12 



I 4020103 
r 

613 

3D 30 3D 3D 2D 

3 3 3 3 3 

2 c  2 c  2 c  2 c  2 c  2c 

9c 2 c  2c 2c 2 c  2 c  

5B SB 5B 5 B  5 B  5B 

2AB 2AB 2AB ?AB ZAB 2B 2B 
5D 5D 50 5D 5 D  5D SD 

5 5 5 5 5 5 5 5 

5 5 5 5 5 
! 5  

5 

SB-D 

5 

5BC 
2AD 

4 4 2 0 1 0 4  2 c  

41r20105 $ 

I " 

I I' 58-3 

2A 
5B-D 
SA-C 

I I' 

I I' ! ZD 

I 4 4 2 0 1 0 6  20 

5c 

I 

5 1  5 

5 5 5 5 5 5 5 

5B-0 58-D 5B-0 5B-D 5B-D 58-0 5B-D 

5 5 5 5 5 5 5 

SBC 5BC 5BC 5BC SBC 5BC 5BC 
2AD 2AD UD 2AD 2AD 2AD 2AD 

2c 

4 

2A 2A 
8B-D 8B-D 

llAB llAB 
5CD SCD 

1uB &AB 4AB 
5CD SCO 5CD 

8B-D 8 A  8 

8A 
28 

5B-D 5B-D 58-0 5B-D 58-0 58-0 58-D ZCD 

2 c  

2ACD 

2A 2A 2A 2A u 2A u 
SB-0 SB-D 5B-0 5B-D 5B-D SB-D 58-D 

SA-C SA-C SA-C SA-C SA-C SA-C SA-C 
ZD 2D 2D ZD 2D 2D 2D 

2D 

5c 2c 
5D 

I 
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6 15 



6 16 
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A ' E c 
STAT ION 

DESCRIPTION 
STATION 
NUMBER 

6) Y 

~ 

zl 11 4430703 Buf fa lo  Creek,  700 f t . u p  

3 8- Buf fa lo  Creek 
74  2 1  4'30704 42-51-16 X 78-45-22 

6 1  ' I  

62 " 

from Gauge S t a t i o n  

j6 11 6410705 Union Road Bridge 
42-51-17 X 78-65-26 

61 

bb Io 

60- ~ 4 j 0 3 0 6  I Cazenovla Creek 
7 4  -l 42-49-67 X 73-~6-13 

TYPE OF DATA 
A D  
K i 0  8 
A S X  0 
L 

H L 
O D  T 
W I  
D S  

B 
I 

C R  

S t !  N T R  
E 

?C 2c  2c 2c 

A G  S 

1 

3D 3D 3D 3D 3D 

3 3= 3 3 3B-D 

2C 2c 2c 2c 

2BC 2BC 2BC 2BC 

2BC 2BC 2BC ZBC 2BC 

2B 29 2B 2B 28 

1 
I 

618 

31 

56 

63 

6 4  

11 2c 2c 2c ZC 

2c 2c 2c 2c ! 

I 
I 'I 2BC 2BC 2BC 2BC 2BC 

" 28 28 ?B 28 2B I- 
61 1 
6 2  '' 

6 3  " 

51 :9 

6 3  j 

2B 6:,0797 Cazenovla Cr . ac  Baile 
AVS. 42-51-38x78-49-33 1 

I .___ 2D 2D 

2B Aij370d a a l h  Ave. Bridge 
i?-51-16 X 78-49-31 

A t  DLW RR Bridge 
42-51-38 :i 78-50-00 6 2  I :J 1 Lu30709 1 

65 'I 

57 

7 1  " 

i1107;o Cpscream from Spark S t .  
a r i d g e  42-51-49x78-50-10 

4 2 - 5 1 - 6 7  x 78-59-15 

73 I d  I 

55 

6 7  " 

I 

7 3  I' 

2D 2D 2D 

28 , 28 28 29 ?B 2B 

Y 
2c 2c 2c 2c 2C 

9D 9D 90 

20 2D 

2D 2D 2D 

2c 2c 

2D 

9CD 2CD 9CD 9CD 



6 19 



67 

6 2  

63 

64 

65 

67 

7 3  

7 3  

73 

7 3  

64 

65 

61 

68 

69 

70 

7 1  

12 

73 

73 

7L 

620 

I' 9A 2A 9A 9A 9A 2A 9A 2A 

5D 50 

2BC 2BC 

2AD 2AD 
9B 5C 9B 5C 

4430718 P e n n .  Cent. RR Bridge 
62-51-67 X 18-51-14 

'I 5D 50 

I' 20 

2B 

9A 9A 9A 

2B 2B 2B 
5c 5c 5c 'I 2BC 

'* 2A :t 2CD 2CD 

" 9CD 2CD 9CD 9CO 

I 2CD 
I- 

2D 2D b430719 2000 f t .  up €roo Ohlo St. 

1000 f t .dovn f romKathlne  

River Mile 1.81 

42-51-47 x 78-51-60 

2D 2D 
'630720 S c .  42-51-28 y 78-51-$4 

2D 2D 

2D 2CD 2CD 2c 

28 28 ZB 28 

9A 9A 9A 

I L(130721 42-51-48 X 76-51-49 

Ohio S t r e e t  Bridge 
18 $430722 62-51-42 y 78-jz-03 

' 5c 5c 5c 

2A :t ~ ~ 2CD 2CD 2CD 

09 * :y 5BCD 88-D 86-D 88-D 8B-D 8B-D 8B-D 88-D 

* 8 8 8 8 8 8 8 8 8 

I' * 5 5 5 5 5 5 5 5 5 

2A * 2A 2A 
5 5 5 5B-0 5B-D I 5B-0 

2A 
5B-0 

I' 

* *  * 5 5 5 5 5 5 5 5 5 

5 5 5 5 5 5 5 5 5 

18 * 9CD 9CD 9D 9CD 

* 5AC 5AC SAC 5AC 
09 2BD 260 2BD 2BD 2BD 2BD 2BO 2BD 2BD 

5AC 5AC 5AC 5AC 5AC 
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y 2  
STATION WATION 

R NUMBER DESCRIPTION 
6) Y 

;;- 
63 

64 

63 

64 

63 

64 

72- 
76 

7 3  

65 I' 

6 7  

6 2  18 4430724 

I' 

S c h i g a n  S t r e e t  Bridge 
42-52-17 x 78-52-44 

63  'I 

6 4  I '  

65 I' 

67 '* 

71 2 1  

. .- * 1  :1 1 4430801 Year Alabama 13-05-28 K 78-27-15 

11 2BC 2BC 2BC I 
'' 2B 

11 4430802 Tonawanda Creek a t  

" 2B 2B 28 2B 2s 

11 4430803 U i l l i a a s v i l l e  2BC ZBC 2BC 2BC ?BC 

*' 28 2B 2B I 2B 29 

21 1 

" 1 ZB 2B 2B 2B 

I 2BC 2BC 2BC 2BC 2BC Rapids City 

Ellicott Creek below 
m.,a-4o x ~FJ-LS-SO 

1 

Tonawanda Creek 

-1 14308 

flow: 7 . 5  .'Is (265 cfs) I I I I I I 

622 
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Evaluation and Summary of Data f o r  River Basin Group 4.4 

River Basin Group 4.4 inc ludes  t h r e e  hydro logic  areas i n  two states,  wi th  
905 km2 (348 mi2) i n  Pennsylvania,  and 5,959 km2 (2,292 m i 2 )  i n  New York. Of 
the  45 t r i b u t a r i e s  inc luded  i n  t h i s  r iver  b a s i n  group, on ly  seven were found 
t o  have adequate water q u a l i t y  d a t a  f o r  loading  purposes,  and of t hese ,  on ly  
two have been gauged a t  a near-mouth s t a t i o n .  Some of t hese  ungauged r i v e r s  
were sampled in s t an taneous ly  a t  t h e  t i m e  of water q u a l i t y  measurements. 
Su rp r i s ing ly ,  34 t r i b u t a r i e s  i n  t h i s  r i v e r  b a s i n  group have a t  least  some water 
q u a l i t y  d a t a  a v a i l a b l e  and a few have been sampled f o r  d i scharge  a t  t h e  t i m e  of 
water q u a l i t y  measurements. However, t h e s e  d a t a  were g e n e r a l l y  not  s u f f i c i e n t  
t o  cons ider  t r i b u t a r y  loading  c a l c u l a t i o n s .  Of t h e  f o u r  major t r i b u t a r i e s  i n  
River Basin Group 4.4 (Table 4 ) ,  only two were found t o  have s u f f i c i e n t  water 
q u a l i t y  and q u a n t i t y  d a t a  a v a i l a b l e  t o  cons ider  loading estimates. 
d a t a  a v a i l a b l e  f o r  t h e  numerous smaller t r i b u t a r i e s  were generated as a r e s u l t  
of two separate s t u d i e s  conducted i n  1962 and 1970. Sampling dur ing  these  s t u d i e s  
was p r i m a r i l y  on a grab b a s i s .  
have been sampled a t  least  monthly over a f u l l  annual cyc le .  Two t r i b u t a r i e s  i n  
t h i s  r i v e r  b a s i n  group, Canadaway Creek and Cattaraugus Creek were included i n  the  
runoff event sampling program conducted as p a r t  of LEWMS i n  1975. I n  terms of 
parameters measured, major d a t a  gaps were found f o r  n i t r a t e ,  t o t a l  k j e l d a h l  
n i t rogen  and d i s so lved  r e a c t i v e  phosphorus f o r  many of t h e  t r i b u t a r i e s .  None of 
t h e  t r i b u t a r i e s  i n  t h i s  r iver  b a s i n  group have been sampled on a monthly o r  more 
f requent  b a s i s  f o r  a f u l l  annual cyc le  f o r  heavy metals, p e s t i c i d e s ,  o r  r e f r a c t o r y  
organics .  

Most of t h e  

A number of o t h e r  minor t r i b u t a r i e s  were found t o  

I n  g e n e r a l ,  a s i g n i f i c a n t  p o r t i o n  of t h e  dra inage  area of t h i s  r i v e r  b a s i n  
group is p r e s e n t l y  unmonitored and/or ungauged. 
taken once o r  twice pe r  year w a s  i d e n t i f i e d  f o r  t h e  bulk  of t h e  smaller 
t r i b u t a r i e s  i n  t h i s  r i v e r  b a s i n  group but t h e s e  d a t a  cannot be considered adequate 
f o r  t r i b u t a r y  loading  e s t ima t ion  purposes. One n o t i c e a b l e  c h a r a c t e r i s t i c s  of t h e  
d a t a  record  f o r  t h i s  r i v e r  bas in  group is  t h a t  d i scharge  d a t a  were gene ra l ly  
e i t h e r  no t  a v a i l a b l e  o r  were measured by gauging s t a t i o n s  above the  confluence of 
major t r i b u t a r i e s .  

A g r e a t  d e a l  of grab samples 

Hydrologic Area 4.4.1 - Erie  - Chautauqua Complex. Of t h e  36 t r i b u t a r i e s  
i d e n t i f i e d  i n  t h i s  complex, 32 were found t o  have some water q u a l i t y  d a t a  
a v a i l a b l e .  However, only fou r  were judged t o  have s u f f i c i e n t  water q u a l i t y  da t a  
t o  cons ider  e s t ima t ing  loadings .  Most of t h e  d a t a  t h a t  have been c o l l e c t e d  were 
the  r e s u l t  of grab  samples taken  e i t h e r  i n  t h e  e a r l y  1960s o r  s i n c e  1970. 'None of 
t h e  t r i b u t a r i e s  i n  t h i s  complex have been gauged, and the  only a v a i l a b l e  d ischarge  
da t a  are those  taken a t  t he  t i m e  of water q u a l i t y  samples .  A l l  f o u r  t r i b u t a r i e s  
found t o  have adequate water q u a l i t y  loading  d a t a  were sampled monthly f o r  most 
key parameters i n  1973 and 1974. 

Elk Creek, Walnut Creek and Six teenmi le  Creek were found t o  have some u s e f u l  
water q u a l i t y  d a t a ,  bu t  were no t  gauged. Suspended s o l i d s ,  s i l i c a ,  t o t a l  k j e l d a h l  
n i t rogen  and d i s so lved  r e a c t i v e  phosphorus w e r e  no t  measured i n  these  t r i b u t a r i e s .  
Only a few grab samples were analyzed f o r  heavy metals, and no d a t a  are a v a i l a b l e  
f o r  p e s t i c i d e s  o r  r e f r a c t o r y  organics .  
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Canadaway Creek is t h e  most e x t e n s i v e l y  sampled t r i b u t a r y  i n  t h i s  hydro logic  
area. 
s p r i n g  of 1972 through 1974 a t  a s t a t i o n  (44130E) very  c l o s e  t o  t h e  mouth. 
However, no data were found f o r  s i l i c a  and d isso lved  reactive phosphorus, except 
f o r  t h e  d a t a  genera ted  as a r e s u l t  of s torm event monitoring conducted i n  t h e  
s p r i n g  of 1975 by LEWMS. 

Monthly d a t a  are a v a i l a b l e  f o r  s e v e r a l  parameters of in terest  from t h e  

No discharge  d a t a  were found f o r  t h i s  t r i b u t a r y .  

I n d i v i d u a l l y  t h e s e  t r i b u t a r i e s  r ep resen t  i n s i g n i f i c a n t  loadings  t o  Lake Er ie .  
C o l l e c t i v e l y ,  however, they may c o n t r i b u t e  s i g n i f i c a n t  amounts of p o l l u t a n t s ,  
p a r t i c u l a r l y  s i n c e  they d r a i n  areas of s i g n i f i c a n t  a g r i c u l t u r a l  a c t i v i t y  and some 
urban areas. 

Hydrologic Area 4.4.2 - Cat ta raugus  Creek. This  hydro logic  area is comprised 
e n t i r e l y  of Cat ta raugus  Creek and i t s  bas in .  The Cattaraugus has  been gauged 
s i n c e  1939 a t  a s t a t i o n  (44201E) loca ted  approximately 16 r i v e r  k i lome te r s  (10 
mi l e s )  upstream from t h e  mouth. I n  a d d i t i o n ,  i n s t an taneous  d ischarge  measurements 
w e r e  made i n  conjunct ion  wi th  t h e  many water q u a l i t y  samples taken. A s  e a r l y  as 
1959 d a i l y  monitoring of s i l i c a ,  n i t r a t e ,  c h l o r i d e ,  i r o n ,  and o t h e r  parameters 
w a s  conducted. S ince  1966, a g r e a t  d e a l  of monthly sampling of many parameters 
of i n t e r e s t ,  i nc lud ing  d i s so lved  r e a c t i v e  phosphorus, has  been conducted on t h i s  
t r i b u t a r y  a t  s t a t i o n  44201E. I n  1964 weekly sampling w a s  conducted i n  t h e  win te r  
and sp r ing  seasons  on a l l  t h e  key n u t r i e n t  parameters except t o t a l  phosphorus 
and d isso lved  r e a c t i v e  phosphorus. Some biweekly d a t a  f o r  suspended s o l i d s ,  t o t a l  
k j e l d a h l  n i t r o g e n ,  and t o t a l  phosphorus are a v a i l a b l e  f o r  a t  least a f u l l  annual 
cyc le  from 1967 t o  1969. Monthly sampling has  been t h e  r u l e  s i n c e  1972 on many 
parameters of concern. 

Cat ta raugus  Creek was a l s o  inc luded  as p a r t  of t h e  LEWMS, which monitored 
f i v e  major storm runoff even t s  i n  the  s p r i n g  of 1975, and covered such parameters 
as  suspended s o l i d s ,  a l l  t h e  n u t r i e n t s  except  t o t a l  s o l u b l e  phosphorus, and ch lo r ide .  
In  1964 heavy metals were inc luded  i n  t h e  sampling program conducted on a weekly 
b a s i s  i n  t h e  win te r  and s p r i n g  seasons  and 0n.a monthly b a s i s  i n  t h e  summer and 
f a l l  seasons.  No p e s t i c i d e  o r  r e f r a c t o r y  o rgan ic s  d a t a  are a v a i l a b l e .  

Hydrologic Area 4.4.3 - Tonawanda Complex. Eight  t r i b u t a r i e s  were i d e n t i f i e d  
in t h i s  complex for i n c l u s i o n  on t h e  DAM. O f  these, Eighteenmile Creek and the 
Buffa lo  River were found t o  have s u f f i c i e n t  d a t a  t o  cons ider  e s t ima t ing  loadings .  
Most of t h e  d a t a  found f o r  t h e  smaller t r i b u t a r i e s  i n  t h i s  complex are cha rac t e r i zed  
by grab samples taken dur ing  t h e  summer season i n  t h e  mid-1960s and aga in  i n  t h e  
mid- 19 70s. 

Eighteenmile Creek w a s  sampled over a f u l l  annual cyc le  i n  1973 f o r  suspended 
s o l i d s ,  some n u t r i e n t s  and c h l o r i d e .  No d a t a  were c o l l e c t e d  on s i l i c a  and 
d i s so lved  reactive phosphorus. Also, no d ischarge  d a t a  are a v a i l a b l e  t o  c o r r e l a t e  
with t h e s e  w a t e r  q u a l i t y  data.  I n  1971-1974 some heavy metals w e r e  measured based 
on g rab  samples, bu t  none were of s u f f i c i e n t  frequency f o r  use i n  loading  
c a l c u l a t i o n s .  
t h i s  t r i b u t a r y .  

No d a t a  are a v a i l a b l e  f o r  p e s t i c i d e s  o r  r e f r a c t o r y  o rgan ic s  f o r  

Although t h e  main steam of t h e  Buffa lo  River  is not  gauged, t h e  d ischarge  may 
be  e s t ima ted  from gauging s t a t i o n  d a t a  on t h e  t h r e e  major t r i b u t a r i e s  t o  t h e  
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Buffalo River. 
t he  Buffa lo  near  t h e i r  confluence wi th  t h e  main stem. 

S t a t i o n s  44307g, 03, and 04 are a l l  l oca t ed  on t r i b u t a r i e s  t o  

The per iod  of record of water q u a l i t y  d a t a  f o r  t h e  Buffa lo  River ex tends  
back t o  t h e  e a r l y  1950s when grab  samples were taken  f o r  a number of parameters. 
A noteworthy sampling program w a s  conducted i n  1962 a t  t h e  Buffa lo  Creek gauging 
s t a t i o n  when s i l i c a ,  n i t r a t e ,  c h l o r i d e ,  and i r o n  and o t h e r  parameters were 
sampled on a d a i l y  b a s i s .  Also, biweekly sampling w a s  conducted from t h e  sp r ing  
of 1968 through 1969 f o r  such parameters as  suspended s o l i d s ,  n i t r a t e ,  ammonia, 
t o t a l  k j e l d a h l  n i t rogen ,  t o t a l  phosphorus, c h l o r i d e  and o t h e r  parameters.  Biweekly 
d a t a  a r e  a l s o  a v a i l a b l e  i n  1969 f o r  d i s so lved  r e a c t i v e  phosphorus. A g r e a t  d e a l  
of monthly d a t a  e x i s t  from 1970 through 1973 f o r  key parameters a t  s t a t i o n  
44307z .  Heavy metals have been measured i n f r e q u e n t l y  on the  Buffa lo  River ,  and 
no d a t a  were found f o r  p e s t i c i d e s  and r e f r a c t o r y  organics .  

Few water q u a l i t y  d a t a  are a v a i l a b l e  f o r  Tonawanda Creek. The t r i b u t a r y  
i s  gauged, a l though t h e  gauge is  loca ted  f a r  upstream above t h e  confluence of 
major t r i b u t a r i e s  t o  Tonawanda Creek. 
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IDENTIFICATION AND EVALUATION OF LAKE ONTARIO DATA 

BASIN DESCRIPTION 

A l l  of t he  U.S. por t ion  of t h e  Lake Ontar io  Basin l i e s  wi th in  the  State of 
New York, except f o r  a 247 square ki lometer  area a t  t h e  extreme headwaters of t he  
Genessee River which is i n  Pennsylvania. 
Basin i s  divided i n t o  River Basin Groups 5 .1 ,  5.2, and 5.3, which d r a i n  areas of 
9,104 lun2 (3,515 mi2) 17,656 km2 (6,817 mi2) ,  and 5,957 km2 (2,300 mi2) r e spec t ive ly .  
River Basin Groups 5 . 1  and 5.2 inc lude  most of t h e  t r i b u t a r i e s  t o  t h e  l ake  i t s e l f  
and three- four ths  of t h e  sho re l ine .  River Basin Group 5.3 is  loca ted  a t  t h e  
extreme e a s t e r n  end of t h e  l ake  near  t h e  mouth of t h e  S t .  Lawrence River. The 
area is shown on t h e  map i n  Figure 23. 

The 45,765 km2 (17,670 mi2) Lake Ontar io  

Four major physiographic provinces  are represented i n  the  Lake Ontar io  
Basin. The Appalachian P la teau  inc ludes  the  h i l l y  uplands covering the  southern 
ha l f  of t h e  Genessee and Oswego drainage areas and t h e  Finger  Lakes Region. A l l  
of t h e  lowlands bordering Lake Ontar io  and extending along t h e  S t .  Lawrence 
River through t h e  Thousand I s l ands  area are p a r t  of t h e  e a s t e r n  l ake  sec t ion  of 
t h e  Central Lowlands Province.  The broad lowland extending t o  t h e  o u t l e t  of t h e  
Great Lakes Basin i s  p a r t  of t h e  S t .  Lawrence Val ley Province.  The Adirondack 
province inc ludes  t h e  mountainous headwaters of t h e  Black River. The Adirondack 
mountains inc lude  t h e  h ighes t  po in t  i n  t h e  Great Lakes Basin which, along with the  
o u t l e t  of t h e  Basin, g ives  t h e  Lake Ontar io  Basin t h e  g r e a t e s t  extremes i n  
a l t i t u d e  from over 1,370 meters (4,500 f e e t )  t o  46 meters (150 f e e t )  above sea 
l e v e l .  
of t h e  Appalachian P la t eau  and t h e  seve re ly  eroded Adirondack Mountains. 

Much of t h e  Basin has rugged topography, wi th  t h e  deeply inc i sed  v a l l e y s  

With the except ion of the  narrow lake p l a i n s  area i n  t h e  bas in ,  s o i l s  are 
t y p i c a l l y  coarse  mixtures  of sand, grave l ,  and s tones  and are high i n  a c i d i t y .  
Swamps are common i n  t h e  headwaters. 
over t h e  bas in  make poor s o i l  c o n s t i t u t e n t s .  
v a r i a b l e  i n  na tu re .  Northern hardwoods dominate a l though many v a r i e t i e s  of 
c o n i f e r s  are intermixed. 
reg ion ,  w i th  white  p ine ,  hemlock, and nor thern  white  cedar  a l s o  present  i n  the  
Tug H i l l  P la teau .  
f o r e s t e d  areas. Dairy farming is t h e  predominant economic a c t i v i t y  i n  t h e  basin 
wi th  f r u i t  and vegetab le  production important i n  t h e  western ha l f  of t h e  bas in  
and i n  the  Finger Lakes Region. 

Bedrock outcrops and g l a c i a l  till d e p o s i t s  
Land cover i n  t h e  region i s  h ighly  

Red spruce and balsam f i r  c h a r a c t e r i z e  t h e  Adirondack 

Over 80 percent  of t h e  land i s  included i n  a g r i c u l t u r a l  o r  

The 1970 o v e r a l l  bas in  populat ion d e n s i t y  of 55 people per  square ki lometer  
(143 people pe r  square mi le )  i s  one of t h e  lowest i n  t h e  e n t i r e  Great Lakes 
Region. Over 70 percent  of t h e  populat ion l i v e s  i n  n ine  coun t i e s  making up 
t h e  Rochester,  Syracuse, and Utica-Rome area. 
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Figure  23 

LAKE ONTARIO BASIN, 5 

River Basin Groups 5 .1  through 5.3 

VICINITY MAP 
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Mineral resources  i n  t h e  area are composed of s i g n i f i c a n t  q u a n t i t i e s  of 
i r o n  o r e ,  l ead ,  talc,  marble, l imestone,  and dolomite.  Unconsolidated g l a c i a l  
and l a k e  p l a i n  d e p o s i t s  provide t h e  b a s i s  f o r  t h e  e x t r a c t i o n  of sand and grave l ,  
pea t ,  marl, and salt .  

The average annual inf low t o  Lake Ontar io  through t h e  Niagara River and 
t h e  Welland Canal is  5,721 cubic  meters pe r  second (202,000 cubic  f e e t  per  second). 
Average annual outflow i n t o  t h e  S t .  Lawrence River is 6,769 m 3 / s  (239,000 c f s ) .  
The n e t  i nc rease  i n  flow of 1,048 m 3 / s  (37,000 c f s )  is  generated by the  n a t u r a l  
inf low from t h e  dra inage  bas in  and e f f e c t e d  by t h e  man-made condi t ions  wi th in  
the  Lake Ontar io  Basin. Many bas in  streams have t h e i r  o r i g i n s  i n  t h e  highland 
region of t h e  Adirondacks, t h e  Tug H i l l  P la teau ,  and t h e  Appalachians. 
They e x h i b i t  f l a shy  c h a r a c t e r i s t i c s  wi th  s t e e p  g rad ien t s  and numerous w a t e r f a l l s .  
A s  t he  s t reams reach t h e  f l a t t e r  l akep la in  areas, they become s lugg i sh  and meander 
before  d ra in ing  i n t o  Lake Ontar io .  
Genessee, Oswego, and Black Rivers .  

Major rivers i n  t h e  bas in  inc lude  t h e  

The Genessee River and some of i ts  t r i b u t a r i e s  are major sediment t r a n s p o r t e r s .  
The barge cana l  system, which t r ansve r ses  almost t h e  e n t i r e  Lake Ontar io  Basin, 
inc lude ,  po r t ions  of t h e  Oswego River  and i t s  two major t r i b u t a r i e s ,  t he  Seneca, 
and Oneida Rivers .  

EVALUATION AND SUMMARY OF LAKE ONTARIO DATA 

The U.S. Lake Ontar io  drainage bas in  has  been d iv ided  i n t o  seven hydrologic 
areas wi th  247 km2 (95 mi2) and 32,492 km2 (12,497 mi2) i n  Pennsylvania and 
New York r e spec t ive ly .  Only s i x  of t h e  74 t r i b u t a r i e s  included on the  DAM f o r  
t h i s  bas in  had water q u a l i t y  d a t a  s u f f i c i e n t  f o r  annual loading  estimates. 
Four of t he  e i g h t  major t r i b u t a r i e s  i n  the  bas in  (as  i d e n t i f i e d  on Table 4 )  
did no t  have s u f f i c i e n t  water q u a l i t y  d a t a  f o r  loading  es t imat ions .  
i n  t h e  bas in  had gauging s t a t i o n s ,  although two of t h e  t r i b u t a r i e s  wi th  
gauging s t a t i o n s  d id  not  have accompanying water q u a l i t y  d a t a  t h a t  were deemed 
adequate f o r  estimates of t r i b u t a r y  loading.  

S i x  t r i b u t a r i e s  

Most of t h e  d a t a  a v a i l a b l e  f o r  t h e  U.S. Ontar io  Basin are from t h e  t h r e e  
l a r g e s t  U.S. t r i b u t a r i e s  t o  Lake Ontario:  t h e  Genessee River ,  t h e  Oswego River, 
and t h e  Black River. 
records  and were a l l  monitored i n  d e t a i l  dur ing  t h e  IFYGL study.  
t hese  major r i v e r s  o t h e r  t r i b u t a r i e s  i n  t h e  Ontar io  bas in  are small, but  s i n c e  
many d r a i n  a g r i c u l t u r a l  and/or urban lands  they may c o l l e c t i v e l y  r ep resen t  a 
s u b s t a n t i a l  loading  t o  Lake Ontario.  

These t r i b u t a r i e s  have long-term water q u a l i t y  and d ischarge  
Re la t ive  t o  

The n u t r i e n t  d a t a  a v a i l a b l e  on t h e  Genessee, Oswego, and Black Rivers  
Heavy metals were measured inc lude  some t o t a l  so lub le  phosphorus measurements. 

dur ing  t h e  IFYGL program, but few da ta  were found on p e s t i c i d e s  and r e f r a c t o r y  
organics .  Although not  s p e c i f i c a l l y  o r i en ted  t o  runoff events ,  IFYGL d a t a  
c o l l e c t e d  every two t o  t h r e e  days i n  1972 and 1973 may be u s e f u l  i n  i n t e r p r e t i n g  
t h e  r e l a t i v e  importance of high flow loadings.  S p e c i f i c  runoff event monitoring, 
however, i s  being conducted as p a r t  of PLUARG'S Task C P i l o t  Watershed Study on 
t h e  Genessee River.  
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DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 5.1 

River Basin Group 5 . 1  encompasses an area of 9,104 lan2 (3,515 mi2), shown 
This river basin group contains two hydrologic areas. Maps and in  Figure 24. 

descriptions of these hydrologic areas follow. 
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Figure 24 

RIVER BASIN GROW 5 .I 

L A K E  O N T A R I O  

VlCllllW MAC 

631 SCALE IN MILES - 
o 5 lo 15 



Hydrologic Area 5.1.1 
Niagara-Orleans Complex 
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Hydrologic Area 5.1.1 
Niagara-Orleans Complex 

The Niagara-Orleans Complex covers  269,000 hec ta re s  (664,000 a c r e s )  i n  north-  
western New York. 
Oak Orchard Creek, both of which are ungauged. Many a d d i t i o n a l  small streams d r a i n  
t h e  remaining p o r t i o n s  of t h i s  area. The New York State barge cana l  a l s o  flows 
through t h i s  complex. The topography i s  r e l a t i v e l y  f l a t .  Approximately 50 percent  
of t h i s  area i s  used f o r  a g r i c u l t u r a l  purposes,  about 35 percent  is  f o r e s t e d ,  and 
roughly 1 0  percea t  urbanized. 
dolomite.  
g l a c i a l  till. The economy is based heavi ly  upon manufacturing, wi th  some 
a g r i c u l t u r e .  The c i t i e s  of Medena (pop.: 6,415), Albion (pop.: 5,112), Brock- 
p o r t  (pop. : 7,8781, Niagara F a l l s  (pop. : 85,615),  and Rochester (only a por t ion  
of t he  c i t y  falls i n  t he  watershed pop.: 296,233) e x e r t  t h e  g r e a t e s t  human 
p res su re  on t h e  area. 
i n d u s t r i a l i z e d  and u t i l i z e  the  su r face  waters f o r  l a r g e  amounts of waste 

Major t r i b u t a r i e s  d ra ina ing  t h i s  area are Johnson Creek and 

The bedrock is  composed mostly of s h a l e  and 
The over ly ing  material is  mainly a mixture of silt  and c l ay  wi th  some 

The c i t i e s  of Niagara F a l l s  and Rochester are heavi ly  

a s s imi l a t ion .  S t a t i o n  Key 

S t a t  ion  DAM River 
Locat ion  and S t a t i o n  Numbers 
-_c 

Cuyuga Creek 
a 
b 

Eighteen M i l e  Creek 
C 

d 
e 
f 

g 
h 

Johnson Creek 
i 
j 
k 

1 
m 
n 

Golden H i l l  Creek 

Oak Orchard Creek 

51101 
511 0101 
5110102 
51107 
5110701 
5110702 
5110703 
5110704 
51110 
5111001 
5111002 
51113 
5111 3 01 
5111302 
5111303 
51114 
5111401 
5111402 
5111403 

S t a t i o n  DAM River 
Location and S t a t i o n  Numbers 

Sandy Creek 51116 
0 5111601 

5111602 P 

9 5111901 
r 5111902 

S 5112001 
t 5112002 

U 5 11 2 201 
V 5112202 
W 5112203 

X 5112401 

Y 5112501 
z 5112502 

West Creek 51119 

Salmon Creek 51120 

Black Creek 51122 

Round Pond Creek 51124 

S l a t e r  Creek 51125 
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Hydrologic Area 5.1.2 
Genesee River 
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Hydrologic Area 5.1.2 
Genesee River Complex 

The Genesee River d r a i n s  an area of 642,000 hec ta re s  (1,586,000 a c r e s ) .  

The Genesee River has a mean annual d i scharge  
Ninety-six percent  of t h e  area i s  loca ted  i n  western New York wi th  t h e  remaining 
four  percent  i n  Pennsylvania. 
of 76.8 m 3 / s  (2,712 c f s ) .  
Canaseraga Creek, t h e  Otatka Creek, t h e  Black Creek, and t h e  Honeoye Creek. 
A barge cana l  c ros ses  the  Genesee River south of Rochester. Guard Locks, located 
on e i t h e r  s i d e  of t he  r iver c ross ing ,  permit r egu la t ion  of cana l  water d ive r t ed  
from Lake E r i e .  The River has  a low s lope  and many meanders i n  t h e  lower reaches 
which r e s u l t s  i n  gene ra l ly  s luggish  f low and e s t u a r i n e  e f f e c t s  during low 
flow condi t ions .  The southern reg ion  i s  charac te r ized  by s t eep  rugged t e r r a i n ,  
changing t o  a gen t ly  r o l l i n g  look i n  t h e  nor th .  
Approximately 30 t o  40 percent of the  area i s  f o r e s t e d ,  roughly 50 percent  i s  
devoted t o  a g r i c u l t u r e ,  and about 10  percent  i s  urbanized. Bedrock is  composed 
mostly of dolomite and sha le .  The overlying ma te r i a l  i s  mostly g l a c i a l  till 
wi th  some s i l t  and c l ay .  Severe s o i l  e ros ion  occurs  i n  the  upper reaches of 
t h e  watershed. The economy i s  based upon manufacturing and a g r i c u l t u r e  i n  t h e  
nor thern  areas wi th  a g r i c u l t u r e  and f o r e s t r y  being the  dominate inf luence  i n  
the  south.  Approximately four  mun ic ipa l i t i e s  and t h r e e  i n d u s t r i e s  induce t h e  
g r e a t e s t  p ressure  upon the  r i v e r .  Discharge from t h e  barge cana l  a l s o  ser ious ly  
degrades w a t e r  q u a l i t y  i n  t h e  r i v e r .  The c i t y  of Rochester (pop.: 296,233) a t  
t he  mouth of t h e  Genesee River i s  the  most highly i n d u s t r i a l i z e d  reg ion  wi th in  

Major t r i b u t a r i e s  t o  t h e  Genesee River are t h e  

There are  few wetlands.  

t h i s  hydrologic area. S ta t ion  Key 

S t a t  ion 
Locat i on  

Gene see River 
a 
b 

d 
e 
f 
g 
h 
i 
j 
k 
1 

n 

C 

m 

DAM River 
and S t a t  i o n  Numbers 

51201 
5120101 
5 1201 02 
5120103 
5 120104 
5120105 
5120106 
5120107 
5120108 
5120109 
5120110 
5120111 
5120112 
5120113 
5120114 

S t a t i o n  DAM River 
Locat ion  and S t a t i o n  NumbeE 

Genesee River 
0 5120115 
P 51 20116 
q 5120117 
r 5120118 
S 5 120119 

t 5120201 
U 5120202 
V 5120203 
W 5120204 

X 5120301 

Irondequoit  Creek 51202 

M i l l  Creek 51203 
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A STATION 
R NUMBER 

6 36 

TY?E OF DATA I 

H t D  
A a 4 0  O D  

W I  
A 

N I E 
S 
S 

.-.. 

STATON 
DESCRlfTtON 

T R E  
A G  

E 

- 

Hpbp0Ux;IC 191l 5.1.1 W ~ r a - O r l e m m  Coqlex 

51101 Cayuga Cmek 

58 18 5110101 A t  Twcamra bad 

58 18 5iioio2 A t  Porter Il0.d ZM 

. 51102 Four Milo Creak (No Data Found) 

51103 Six Mile C m k  (No D a t a  Foumd) 

~. 51104 "uslve Mile Creek (No Data Found) 

' 51105 E a s t  Branch of lbelva M l a  Creek (No 0at.a Fourrd) 

" 51106 Hopkina Creek (No Daca Found) 

I I I I  I I I I 

Z M U B  

2AB 

7 

I 1 
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I 

A STATION STATION 
NUMBER DESCRIPTION 

638 

N P E  OF DATA 
A D  H L A 

O D  
D S  
w i  
c C R  

I H A  

S 
S A G  

E 

RIVER bWP 

- 
71 21 

72 " 

73  " 

65 18 

66 " 

67 I' 

68 " 

69 " 

70 " 

7 1  " 

56 10 

56 10 

57 " 

. 

~~ 

h S I N  5 4 1  

51107 8ighte.n M U 0  C-k 

5110701 2.5 Mil." Of 2 0  2GD ZCD 2CD 2CD 2CD N w f  UI. 

1 * 6 2D 6 6 6 6 2A-C 

,I I* 2 c  2A 2A 2A 
5Bc 5Bc 5 c  

28 ZB 5110702 :;::firx 7~-12-56 21 28 28 2B 28 

5 8  ;r 5B-D 51y: 5B-D 5B 5B-D 

* SCD 5CD 5CD 5CD 5CD 5CD 

* 5 5 5 5 5 5 5 5 

* 5 5 5 5 5 5 5 5 

~ ~- ~ ~ - 
I 

I * SBc 5Bc 5Bc I 

I 
2D 2D 2D 2 D  2D 2D 

,I * 2c 2AD ZAD Z A D  2A 2AD 2AD ZAD 2AD 

5110703 N. Y. C. 2c  2c  2c 2c 2c 2c  Bridge 
River n i le  1 . 8  

River nile 0.2  
5110704 NY-18 Bridge 2 0  2CD 2c  2CD 2CD 2CD 

2B 2B 2B 28 28 28 

51108 Kag Creek (No D a t a  Found) 

51109 Fleh C r e e k  (No D a t a  Found) 

51110 Colden H i l l  Creek 

~ - - ~~~ ~ -~ ~-~ I 



6 39 



RIMR ~ I N  k c u p  5.1 
N P E  OF 

W I  O D  ' T  U 
T s  R 

E STATlON STATION I 
y t  

N I 
NUMBER DESCRIPTION 

A G  
E 

2c 57 io 5 1 l l M ) l  NY-18 Br idp  

51111 Marsh Creok (No Data Pound) 

51112 Unnamed Tributary Waat of S m e t  Beach (No Data Found) 

2c 

1 
A t  Kuckvillo 5c 5c 5c. 5c 

7 1  2 1  5111301 2D 2D 2D 2D River EUle 1.5 

5c 72 

* 

* 5c 5c 5c 
2D 2D 2D 

I' 

2c 2c 

73 I' * 5c 5 c  5 c  

57 10 5111302 Route 18 Bridge 28 2B 

5 7  

65 

66 

5 7  5111303 2c 0.5 Miles North of 
Kuckville 

2c 

5A SA 

5111402 A t  Bridge Downstream 
from Routs 18 

18 5111403 At 43-21-12 The Bridges X 78-11-15 8B-D 2D 88-D 

18 2A 2A SA 

H i  1 1 1  I I 1 I 

SAC 
8BD 

, 51114 Oak Orchard Creak 

2B 28 

2B 5C 58 5 8D 8CD 

5A 5A 5A 5A 

640 



STATION 
NUMBER 

5111001 

5ll1002 

5111301 

5111302 

5111303 L 

I 5111401 
I 

I 5111402 
I 5111403 
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STATION 
y 6  

R NUMBER DESCRIPTION 
5 STATION 

6) Y 

I 
67 18 5U1403 (Contiolud) 

68 " 

69 " 

70 " 

7 1  " 

I, I, 

1 ,I 

- 
I, 

I, It  

6 4 2  

W E  OF DATA 

B 
H 
A 

S L g  R S  R B T I  D 
C E  E 

8 
S 

I 
T 

0 0  T S P  W I  A 

I E ?  I t  N 

D E  
T R  
A G  

E Y D  

2c 2c 2 c  2c 2c 2c 
5D 2CD 5D 5D 5 D  5D 5 D  50 

5 5 5 2 A  u 
5B-D SB-D 

2M 5 5 5 5CD 
5 B C  5 q  58c 

5 

5ACD 
2 B  
5 B  5BC 5Bc 5BC 58c 
2D 2D 2D 2D 2 D  2D 2D 2 D  

2D 20 2D 2D ZC 2 D  2 D  2D 

. 51115 Bald Eagh C r e e k  (No Data Found) 

I 

RIMR 

65 

65 

66 

66 

6 7  

67 

68 

68 

69 

69 

7 0  

70 

71 

7 2  

EASIN 5.1 

I 

- . 51116 Sandy C r e e k  

8Bc 8Bc Near North H d i u  Rn 1.6 5 B  8 C  5 B  8 C  
09 5111601 43-20-21 x 77-56-56 2 D  2D 2 D  2 D  

5A 2 B  5 C  
18 

5A S A  5 A  5 A  5 A  SA SA 
2 B  2B 

2 8  5 C  S B  I, 
8 D  8CD SA-C 8B-D 2D 8 D  

I' 2 B  2 B  2 B  2B 2 B  

09 I ,  9c 9c 9c 8 C  

8 C  
I' 2D 2D ,I 8 C  

2 c  2 c  2 c  2 c  2A 2 c  2 c  2 c  
18 50 5 D  SD 5D 5D 5D 5D 5D 

2A 2 A  2A 2A 2A 2A 2A 2A 
If 5B-D 5B-D 5 B - D  5B-D 5B-D 5B-D 5B-D 5B-D 

09 2D 2 D  2D 2D 

" 

, 
9c 9c 9c 9c 

8 C  8 C  9c 9c 

1 2 B  5cD i:D 5B-D 5B-D SB-D 5B-D :iD 5B-D 18 

I' 2D 5BC 5BC 5BC 5BC 5BC 5BC 

09 

I 5BC 2AD 2AD 2AD ' 2AD 2AD 2AD 

I 1 8 C  8 C  8 C  8 C  

2D 2D 2 D  2D 2c 2D 2D 2D 18 

9c 9c 9c 9c 9c 9c 
09 2 D  2D 20 2D 2 0  2 D  



STATION 
NUMBER 

TYPE OF OATA 
M 
A 
N 
O 

E 
S 
E 

C 
A S H 

Pn 
A 

D 
E 

2c 2c 2c 2c 2 c  2c 2c 
5 D  5 D  5 D  5 D  5 D  5 D  5 D  

2A 2A u 2A 2A 2A 
5B-D 5B-D 5B-D 5B-D 5B-D 5B-D 5Fl-D 

2 B  
SACD 

2D 2 D  2D 2D 2D 20 
5Bc 5Bc 

2D 2D 2 D  2 D  2 D  2 D  2 D  2D 

5 5 5 5 5 

5BC 5BC 

5 B  8 C  5 B  8 C  
2D 2D 

8B-D 8 D  
2B 5 C  

8 D  
SA SA S A  
2 B  2 B  2 B  

5A 
2 B  

9c 9c 

8 C  8 C  
2D 2 D  
2c 2c 2c 2 c  
5D 5D 5D 5 D  5D 
2A 2A 2A 2A 2 A  2A 

5B-D 5B-D 5B-D 5B-D 5B-D 5B-D 5B-D 5 B - D  
9c 9c 
2D 2D 

9c 9c 

2A 2 B  5 C  8B-D 88-D 8CD ik 
2A 

5 D  

5111403 

P R  
HEAVY METALS E E 0 s F R  

I T R O  
T I A A  

A R  0 D S  C C N  
N o  N T SOLVED I T I 

A D o c  
L E R S  

S Y  
2c 
5 D  
u 

5B-D 

5 

5BC 
2 D  

2 0  

2 c  
5 D  
2 A  

5B-D 

I 

5B-D 

2AD 
5 BC 

8C 

2D 

9c 
2D 

5111601 

I I 

5B-D 5B-D 5B-D 5 8 - D  SB-D 5B-D 5B-D 5B-D 

2AD 2A 2AD 2AD ZABD ZABD 2AD 5BC 
5BC 5BC 5BC 5Bc 5 C  5c 5 BC 2 0  

8C 

2 D  2D 2D 2D 2CD 2 D  2CD 2D 2CD 

9c 
2n 2CD 

643 
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STATION 
NUMBER 

2 B  5 C  
8 D  

5A 

2 c  
50 

:A 
5B-D 

2A 
5B-D 

58 
2 c  

2CD 

2AB 

5 B  
8 C  

8 C  

8 C  
2D 
8 C  
?D 

8 C  

~ ~~ 

5111601 

I 

2A 5 D  2A 5D 8C 2 c  2A 2 BC 
8BC 8BC 5D 8 D  8B-D 8 D  

2 A  2A 2A 2A 5 A  5 A  

2c 2 c  2 c  2 c  2c 2c 2c 
5D 5D 5n 5D 5 D  5D 5D 
2 A  2 A  2A 2A 2A 2 A  2 A  

5B-D 58-D 58-D S E D  5B-D 5B-D 5B-D 5B-D 
2A 2A 2A 2A 2 A  2A 2A 2A 

5B-D 5B-D 5B-D 5B-D 5B-D 5B-D 58-D 58-D 
58 58 5 B  58 5 B  SB 5 B  5 B  
2 c  2 c  2 c  2c 2c 2c 2c 2 c  I 

2CD 2CD 2CD 2CD 2CD 2c 2 c  

2AB 2AB 2AB 2AB 2AB 

- 

8BC 
2 D  

9c 

8 C  
2 D  
8 C  
2 n  

8 C  

5111901 

5 1 1 1 9 0 2  
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A 6 STATION 
NUMBER R 

0 $ 
~ 

70 07 SU1902 

, 7 1  " 

646 

TYPE OF DATA I 

H 
A 

I C 1 5 ;  I t  N 
C E  E D 

T R  I 

S P  
A 

O D  W I  T T  U 

i a  T I  R S  D R 

S:! s 
.- 

E STATION 
DESCRIPTION 

N 
A G  E * D  Y D E  s 

(Contfnmd) ac ac 8c ac 

1 5c 5c sc sc 

RIVER WIN 

66  09 

6 7  

68 

69- 
7 0  

72 '' 

73 I' 

65 09 

66 I' 

67- 
69 

70 'I 

7 1  I' 

72 'I 

73 

I 
i 

I 

1 

&CUP 5.1 

5 1120 Salmon Creek 

River Mile 4 .  2 
5112C101 43-17-10 x 77-47-30 8C 8C 8C 8C 

2c 2CD 2CD 2CD 

8C sc 8C 8C 
ZD 2D 2D ZD 

8C 8C 8C 8C 

5c 5c 5c 5c i 
1 4C 9c 9c 4c I 4C 

9 D  2D 2D 2D 2D 1 
4c 4C 4C 

8BC 5B 8BC 8BC 
5112002 qR?;!f5-yX ;i!46-3, 2D 8C 2D ?D 2D 

8C 8C 8C 8C 

8C 8C 8C 8C 
2D 2D ?D 2D 

8C 8C 8C 8C 

sc 5c 5c 5c 

4C 4C 9c 9c 4C 4C 
2D 2D 2D 2D 2D 2D 

4C 4C 4C 4C 4 C  4C 

-4 

,-I_ 

51121 Buttonwood Creek (No Data Found) 
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RIVER Bnsru GRCUP 5.1 

A STATION STATION 
NUMBER DESCRIPTION 

6) Y 

51122 Black Cr-k 

648 



STATION 
NUMBER 

5112201 

'I. 

5112202 

5112203 

5112401 

649 

TYPE aF DATA 
P R  

HEAVY METALS E E 0 M 
s F R  A 

I T R G  N 
1 I A A  0 

A R  0 D I S  C C N  
N o  N T SOLVED I T I 

A 0 o c  E 
L E R S  S 

C 
H 

I 
0 
E 

PH 

E S Y  

C A  
E D A ;  A 

8C 8C 

8C 8C 
2D 2D 

5 c  5c 

8C 8C 

8C 8C 

8C 8C 
ZD 2D 

5c 5c 

8C 8C 

:F 2D 

8C 8C 

ac 8C 
2D 2D 

5 c  5c 

8C 8C 
2D 2D 

8Bc 

8C 8C 

8C 8C 
2D 2D 

5 c  5 c  

0c 8C 



RIVER  IN G R ~ P  5.1 

1 0  
R 
6) 

y t  
E STATION STATION E NUMBER DESCRIPTION 
Y 

I 

71 09 5112401 (Continuad) 

72 " 

73 *I 

. 51125 Slater Creek 

, I 

66 09 5112511 ~~~-~~ ;i!38-14 8C 8C 8C 8C 

67- 8C 8C 8C 8C 
68 2D 2D 20 2D 

69 " 5c 5c 5c 5c I, 

I 70 I' 8C BC 8C 8C j 

67 09 5112502 :;-E::; x 77-37-34 2D 2D 

68 'I 2c 2c 2c 2D i :: .' 

69 " 5c 5c 5c 5c 

70 'I 8C 8C 8C 8C 

71 " 5c 5c 5c 5c 

4c 4c 9c 9c 4C 4C 
9D 90 2D 2D 9D 9D 72 I' 

73 I' 4C OC 4c 4C 4c 4c 

I 

I 

I 1 

HYDROLOGIC AREA 5.1.2 Genesee River 
I 

1 51201 Genesee River flow: 76.8 m3/s (2,712 cfs) 

72 *' 5120101 ~~~~~-~~ X 77-37-56 

73 

73 18 5120102 River Mile 9.1 
5c 5c SC 
9D 9D 9D 

650 



STATION 

I 5122401 

I- 
I 5112501 E 5112502 

I 

651 



RIMR BASIN @CUP s,1 

Y G A  
E STATION STATKIN 

DESCRIPTION R NUMBER 
BJ Y 

65 09 5120103 ~ ~ ~ - ~ x  &036-55 
66- 1, 

68 

69 " 

70 " 

71 I' 

72 *' 

7 3  " 

I 

I* 

I 

I 

21 5120104 1-690 in Rochester 
43-09-05  X 17-36-34 

75 09 5120105 ~ ] I e o ~ - ~ ~  :;!37-25 

I, 76b I' 

54- 21 5120106 River Mile 6.1 
74 4 3 - 1 0 - 5 0  X 77-37-40 

68 09 

69 ' I  

70 " 

70 21 

7 1  

0 71 09 

72 " 

7 2  2 1  

73 09 

74 I' 

65 09 5 1 2 0 1 0 7  :::-E1; :;!37-15 

66 I' 

67 " 

68 I' 

69 I' 

70 '' 

t 

'Sampled six cilaes per year. 
bTo be sampled biweekly with  emphasis on run-off events  until October, 1 9 7 7 .  

TYPE Of: DATA 
A D  n L A 

O D  

S 
A O  S E 

2 D  2D 2D 20 

8 C  8c 8 C  8 C  
2D 2D 2D 2D 

8C 8 C  8 C  8 C  

8C 8 C  8 C  8 C  

5c 5c 5c sc 
9c 9c 9c 9c 9c 9c 
2D 2 D  2 D  2D 2D 2D 

4c 4c 4c b C  4 C  4 C  

2D 2D 2D 2D 
I 

2D 2D 2 D  2D 

8B-D 8B-D 8B-D 88-D 88-D 8B-D 

8 A  8 A  8A 8 A  8A 8 A  

* 1  1 I 

2D - * 2BD ir 2CD 58-D 5B-D 5B-D 

2AC 2AC 2AC 2AC 2AC 
5BD 5BD 5BD 5BD 5BD 5BD 5BD 5BD 5BD 

5B-D 5B-D 1:: I :l 2D 1 5c 
2AC 2AC 

* 2 D  5 5 5 5 5 5 5 5 5 

2BD 2BD -- 1 1 2BD 

1 1 2 B  ?B 2 B  

8 B  8 B  8 B  8 B  8 B  !ED 5B-D 58-D 5s-D * 2B 5CD 5CD 5CD 5CD 5CD 

* 2B 5 5 5 5 5 5 5 5 5 
9 D  

1 1 2AB 2A 2AB 2AB 2A 

* 5ABD 5 5 5 5 5 5 5ABD 5 BC 

2D 2 D  2D 2D 2D 2D 2D 2D 2D 2D 

2D 5D 2D 2 D  

2D 8 C  8C 8C 8 C  

2D 2D 2D 2 0  
2BD 2BD 
8 C  8 C  8 C  8 C  

4 c  4C 4C 4C 

8C 8C 8 C  8 C  

* SA-C 5A-C 5A-C SA-C 5A-C SA-C SA-C SA-C SA-C SA-C 

8C 4 c  8C 8 C  

8 C  5BD 5BD 5BD 5BD 

5 B  8 C  58 8 C  sa 8c 5~ 8c 

2BD 2BD 

2D 2 D  ZD 2D 
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STATION 
N W E R  

5120103 

I 

5120104 

5120105 

5120106 

1 

t 

t 

t 

5120107 

653 

TYPE OF DATA 
P R  HEAW METALS E E 0 M 

A C 
H 

T I A A  0 1 
O A R  0 DIS C C N  

N o  N T SOLVED A T I 
A o c  E 
1 E R S  5 D 

E 

2 D  2D 

8 C  8 C  
2D 2D 

8 C  8 C  

8 C  8 C  
20 2 D  

5c 5c 5c 

9c 
2 0  

9c 
2D 

4 C  4 C  4C 

2D 2 D  2D 2 D  2D 

N i 

? pH 

E S Y  

C A  
A ;  

2 c D  

~~ 

8B-D 8 B - D  8B-D 8B-D 8B-D 8B-D 8B-D 8B-D 8B-D 8B-D 11' 

8 A  0A 8 A  8 A  8 A  8 A  8 A  8 A  8 A  8 A  2 A  

5B-D 5B-D 5B-D 58-D 5B-D 5B-D 

2AC 2AC 2AC 2AC 2AC u c  2Ac 
SED 5BD 5BD 5BD 5 BD 5BD 5BD 

5 5 5 5 5 5 5 2 D  - 
2D 2BD 2BD 2BD 2 B  2 BD 

2B 2 B  ZB 2 B  2 B  2 B  

8 B  8 B  BB B E  SA-C 5 A - C  
5CD 5CD 5CD 5CD 2D 2D 

5 5 5 5 5 5 5 5 2 A  

5ACD 

2AB 2AB 2AB 2 A  2A 2A 2AB 2 A  2 A  2A 

SABD 5 5 5 5 5 5 5 2 D  

ZACD SA-C SA-C SA-C SA-C SA-C SA-C SA-C 5A-C 
2D 2D ZD 2D 2D 2D 2D 2D 

2D :g 
5 BD 5BD 
8 C  8 C  

5 B  8 C  5 B  8C 
2D 2D 
2BD 2BD 

ac 

ac ac 
4C 4 C  

8 C  8 C  
2D ZD 



'%rice a week. 

bSepcember o n l y .  

654 



TYPE OF DATA 
P R  

HEAVY METALS E E 0 M 
A S F R  
N I T R G  
G T I A A  
A R  0 DIS- C C N 0 
E A D O C  
S L E R S  

C 
S H 

L 
O L  0 

0 
N I A B  I t A G  D 

E 
I L L  H E  

E A I  A L N  

5120107 sc 5c 5c 

K N  Y R  

N N T SOLVE0 I T I 

E S Y  

STATION PH 

z z  D 
NUMBER C A  

4c 
2 D  

4c 
2 D  

4c 4 C  4 C  

2 CD 

- 
5c 5c sc 5c sc 5c sc 
9 D  9 D  9 D  9 D  9 D  9 D  9 D  5 1 2 0 1 O E  i: 

5 1 2 0 1 0 9  2 CD 2CD 2CD 2 0  ZCD ZCD 2CD I 

ZD 2D 2D 5 D  5 D  5D 5D 

5 BD 5B-D SB-D SB-D 5 B-D 5B-D SB-D 8 C  

2BC 
SD 

58: 
I 

5B-D 5B-D SB-D 5 B-D 5B-D 5B-D SB-D 

2A 2 A  2A 2A 2 A  2A 2A 

5 1 2 0 1 1 0  2 CD 2CD 2 0  2CD 2CD 2CD 2CD 

5D 5D SD 5 D  5D 5 D  5D SD 

5BD 5B-D 5B-D 5B-D 5B-D 58-D SB-D 8 C  

5 CD 5B-D SB-D 5B-D 5 B-D 5B-D 5B-D SB-D 

iy 

1 2 A 1 2 A 1 2 A I  I I I 1  

8 C  EC 
5 B  2D 5 B  2 D  

8 C  8 C  
i ' 8 C  I I' I 2D 

8 C  
2D 1 I I I I I I I I I I 1 

4C 4 C  j I 
7 

I " I 4c I I I I I 4c I I I 4 c  I I I I I I I 

1 
8 C  
2D j i 8c 

5c sc I 
2 CD 4c I I 

2D 1 
I I 

5c 

4 C  
2 D  

655 

9 D  2 c  I 9D 1 ii I 9 D  9D 
r r 1 5 1 2 0 1 1 3  SE-D I 

I 
2A 

5B-D 

58-D SB-D 5B-D SB-D SB-D 5B-D 5B-D 

2AC 2AC 2AC 2AC 2AC 2AC 2AC 
SED 5BD SBD 5 BD 5BD 5BD S BD 

I I 1 1 1 
5 5 S 5 5 S 5 5 I 



i o  

72 

7 3  

h 5  

66 

66- 
6 7  

67 

6a 

68 

69 

69 

70 
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Evaluat ion and Summary of Data for River Basin Group 5.1 

This  r i v e r  bas in  group inc ludes  two hydrologic  a r e a s  i n  two states, 
8,892 km2 (3,420 mi2) i n  New York and 247 km2 (95 mi2) i n  Pennsylvania. 
t h e  29 t r i b u t a r i e s  included on t h e  DAM f o r  t h i s  r i v e r  bas in  group, only four  
were judged t o  have s u f f i c i e n t  d a t a  t o  cons ider  annual loading c a l c u l a t i o n s ,  
and two o t h e r s  have d a t a  t h a t  may be p o t e n t i a l l y  u s e f u l  f o r  t h i s  purpose. 
t he  t h r e e  major t r i b u t a r i e s  i n  t h i s  r i v e r  bas in  group, only the  Genessee River 
had both water q u a l i t y  and d ischarge  records  s u f f i c i e n t  f o r  loading  ca l cu la t ions .  
Two t r i b u t a r i e s  i n  t h i s  r i v e r  bas in  group have been gauged. Of the  four  streams 
wi th  s i g n i f i c a n t  water q u a l i t y  d a t a ,  only the  Genessee had s u f f i c i e n t  d i sso lved  
r e a c t i v e  phosphorus d a t a  t o  consider  t o t a l  t r i b u t a r y  loading.  Also, only t h e  
Genessee has a long-term water  q u a l i t y  record a v a i l a b l e  and is  t h e  only t r i b u t a r y  
wi th  s i g n i f i c a n t  heavy metal da t a .  
p e s t i c i d e  o r  r e f a c t o r y  organic  da t a .  Some t o t a l  so lub le  phsophorus da t a  are 
a v a i l a b l e  f o r  a number of t h e  t r i b u t a r i e s .  No s p e c i f i c  runoff d a t a  were co l l ec t ed ,  
although d a t a  were co l l ec t ed  on t h e  Genessee River once every t h r e e  days as 
p a r t  of t h e  IFGYL s tudy.  

Of 

Of 

None of t h e  t r i b u t a r i e s  had adequate 

Hydrologic Area 5.1.1 - Niagara/Orleans Complex. Of t h e  25 t r i b u t a r i e s  i n  
t h i s  hydrologic area i d e n t i f i e d  on t h e  DAM only two had d a t a  which were judged 
t o  be adequaie f o r  loading  c a l c u l a t i o n s .  
cons iderable  amount of d a t a  co l l ec t ed  over  a number of yea r s ,  but none had a t  
l e a s t  monthly d a t a  a v a i l a b l e  over any f u l l  annual  cyc le .  

A number of t r i b u t a r i e s  had a 
- 

Eighteen Mile Creek was one of t h e  few t r i b u t a r i e s  which had s u f f i c i e n t  
d a t a  a v a i l a b l e  f o r  loading  es t imat ions .  Suspended s o l i d s ,  some n u t r i e n t s ,  and 
ch lo r ide  were measured on a monthly b a s i s  dur ing  1968 and 1969. 
da ta  were c o l l e c t e d  monthly f o r  a number of parameters i n  t h e  sp r ing  and summer 
of 1966, 1970 and 1973. Data are a v a i l a b l e  f o r  a number of o the r  years ,  bu t  
most were c o l l e c t e d  once o r  twice p e r  year o r ,  i n  some cases, q u a r t e r l y .  Some 
l imi t ed  heavy metal, p e s t i c i d e ,  and r e f r a c t o r y  organics  d a t a  are a l s o  ava i l ab le .  

I n  add i t ion ,  

Another t r i b u t a r y  i n  t h i s  complex wi th  s i g n i f i c a n t  da t a  a v a i l a b l e  i s  Oak 
Orchard Creek. During 1965, a number of parameters ,  inc luding  n i t rogen  species, 
t o t a l  phosphorus, and t o t a l  s o l u b l e  phosphorus were measured on a biweekly b a s i s  
during t h e  sp r ing  and f a l l  per iod.  Monthly measurements were made dur ing  t h e  
win ter  months i n  1965 and 1966. Monthly measurements of some parameters i n  1969 
inc luding  t o t a l  so lub le  phosphorus. 
a v a i l a b l e ,  however. Also, t h e r e  are no d a t a  a v a i l a b l e  f o r  heavy metals, 
p e s t i c i d e s ,  o r  r e f r a c t o r y  organics  for  t h i s  t r i b u t a r y .  

No disso lved  r e a c t i v e  phosphorus d a t a  are 

Both Sandy Creek and West Creek have a cons iderable  amount of d a t a  a v a i l a b l e ,  
p a r t i c u l a r l y  f o r  t h e  per iod  1965 through 1970. 
n u t r i e n t s  such as n i t r a t e ,  ammonia, t o t a l  phosphorus and t o t a l  so lub le  phosphorus 
were sampled a t  least monthly dur ing  sp r ing ,  summer and f a l l  f o r  t h r e e  years  
during t h i s  per iod ,  and loading  e s t ima t ions  based on t h e s e  da t a  may be poss ib le .  
However, except  f o r  a few ins tan taneous  flow measurements of West Creek i n  1970 
and 1971  no d ischarge  d a t a  are a v a i l a b l e  f o r  e i t h e r  stream. 

Many parameters i nc lud ing  key 

The New York S t a t e  Barge Canal passes  through t h i s  complex and may e f f e c t  
t he  flow of some of t h e  t r i b u t a r i e s .  Although a l a r g e p o r t i o n  of t h i s  complex is 

662 



farmed, t h e r e  are a number of urban areas which d r a i n  i n t o  t h e  watershed, 
including t h e  C i ty  of Niagara F a l l s  and p o r t i o n s  of Rochester. 

Hydrologic Area 5.1.2 - Genessee River. This hydrologic area includes t h e  
Genessee River, Irondequoit  Creek, Mih.11 Creek, and Four M i l e  Creek. Adequate 
loading d a t a  are a v a i l a b l e  only on t h e  Genessee River and Irondequoit  Creek. 

The Genessee River has been ex tens ive ly  sampled over t h e  yea r s  and has 
one of t h e  b e s t  da t a  accumulations of any t r i b u t a r y  i n  t h e  Great Lakes Basin. 
Nineteen d i f f e r e n t  s t a t i o n s  have been i d e n t i f i e d  with d a t a  which are p o t e n t i a l l y  
use fu l  f o r  loading c a l c u l a t i o n s .  The r i v e r  i s  gauged a t  s t a t i o n  5120106 and a 
continuous record i s  a v a i l a b l e  s i n c e  1954. 
r i v e r  ki lometers  ( s i x  mi l e s )  upstream from t h e  mouth. I n  terms of water q u a l i t y  
measurements, t h e r e  is a good record of most n u t r i e n t s ,  suspended s o l i d s ,  and 
ch lo r ide .  Biweekly measurements have been made i n  1975 and 1976. Weekly, bi-  
weekly, and monthly sampling programs have been i n  e f f e c t  f o r  c e r t a i n  parameters 
a t  many d i f f e r e n t  s t a t i o n s ,  with t h e  earliest  u s e f u l  d a t a  d a t i n g  back t o  the  
mid-1960's. Some t o t a l  s o l u b l e  phosphorus d a t a  are a v a i l a b l e ,  as w e l l  as d a t a  
on t o t a l  phosphorus and dissolved r e a c t i v e  phosphorus. However, no d a t a  were 
found f o r  e i t h e r  p e s t i c i d e s  o r  r e f r a c t o r y  organics  i n  t h e  r iver mouth area of 
t h i s  t r i b u t a r y .  

This s t a t i o n  i s  loca ted  about 10 

The Genessee River has been o r  is  now being s tud ied  as p a r t  of two major 
s t u d i e s .  
sampled a t  s t a t i o n  5120119 approximately every t h r e e  days. Parameters sampled 
included suspended s o l i d s ,  n u t r i e n t s ,  and a l l  t h r e e  forms of phosphorus, as 
w e l l  as c h l o r i d e  and heavy metals. Daily instantaneous flow measurements were 
a l s o  made during IFYGL. 
for most parameters of concern on a biweekly b a s i s  a t  s t a t i o n  51201E. 
add i t ion ,  s p e c i f i c  runoff events  occuring between March, 1976 and October, 1977 
w i l l  be monitored i n  d e t a i l .  

During the IFYGL Program i n  1972 and 1973 t h e  Genessee River w a s  

e 

A s  p a r t  of Task C of PLUARG t h e  Genessee is being sampled 
I n  

A considerable  amount of d a t a  a l s o  e x i s t s  f o r  Irondequoit  Creek. This creek 
d r a i n s  Irondequoit  Bay, f o r  which t h e r e  i s  a considerable  amount of d a t a .  A 
number of s t a t i o n s  have been sampled, both above t h e  bay and a t  t h e  o u t l e t  of 
t h e  bay be fo re  t h e  creek discharges i n t o  Lake Ontario. Monthly d a t a  are a v a i l a b l e  
for a number of yea r s  a t  d i f f e r e n t  s t a t i o n s  f o r  s i l i ca ,  t o t a l  k j e l d a h l  ni t rogen,  
t o t a l  phosphorus, t o t a l  so lub le  phosphorus, ch lo r ide ,  and suspended s o l i d s .  These 
da t a  are a l l  from t h e  l a t e  1960's,  however. There are no dissolved r e a c t i v e  
phosphorus, heavy metal, p e s t i c i d e ,  o r  r e f r a c t o r y  organics  d a t a  a v a i l a b l e .  
Although Irondequoit  Creek has  a gauging s t a t i o n ,  i t  i s  loca ted  above t h e  embayment 
and t h e  per iod of record extends back t o  only 1973. 
t o  be a highly po l lu t ed  body of water. 

Irondequoit  Bay is considered 

DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 5.2 

River Basin Group 5.2 d r a i n s  an area of 17,656 km2 (6,817 m i 2 ) ,  shown i n  
Figure 25. This river bas in  group con ta ins  t h r e e  hydrologic areas. Maps and 
d e s c r i p t i o n s  of t hese  hydrologic areas follow. 

663 



F i g u r e  25 

RIVER BASIN GROUP 5.2 

664 

. _- 

SCALE IN MILES 

0-0 





Hydrologic Area 5 .2 .1  
Wayne-Cayuga Complex 
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Hydrologic Area 5.2.1 
Wayne-Cayuga Complex 

The Wayne-Cayuga Complex encompasses an  area of 177,000 hec ta re s  
(437,000 a c r e s )  i n  n o r t h  c e n t r a l  New York. 
S t e r l i n g  Creel:, which has a mean annual d i scharge  of 1 . 7  m / s  
are a number of smaller streams that d r a i n  t h e  remainder of t h e  complex. 
The area has  a r o l l i n g  topography wi th  r e l a t i v e l y  few wetlands. 
45 percent  of t h e  complex i s  f o r e s t e d ,  another 45 percent  approximately is  ag r i cu l -  
t u r i zed  and about 5 percent  is  urbanized. 
dominately of dolomite.  The over ly ing  material i s  l a r g e l y  s i l t  and c lay .  
The c i t i e s  of S t e r l i n g  (pop.: 2,589) and Sodus (pop.: 1,813) are the  l a r g e s t  
populat ion c e n t e r s  i n  the  area. 

The major t r i y f a r y  i n  t h e  area is  
There 

Approximately 

(60 c f s ) .  

The bedrock is  composed pre- 

S t a t i o n  Key 

S t a t i o n  
Location 

Bear Creek 
a 
b 

d 

e 
f 

Salmon Creek I1 
g 

Red Creek 
h 
i 

S t er 1 ing  
k 
1 

n 

C 

Salmon Creek I 

j 

m 

Nine Nile Creek 
0 

P 

DAM River 
and S t a t i o n  Numbers 

52103 
5210301 
5210302 
5 210303 
5210304 
52104 
5 2 104 01 
5210402 
52107 
5 2107 01 
52113 
5211301 
5 2113 02 
5 211303 
52115 
5211501 
5211502 
5211503 
5 21 1504 
52116 
5211601 
52116 02 
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Hydrologic Area 5.2.2 
Oswego River 

The Oswego River d r a i n s  an area of 1,316,000 hec tares  (3,252,000 ac res )  i n  
The Oswego River has a mean annual discharge of 

This area d r a i n s  the bulk of New York's Finger Lakes 
no r th  c e n t r a l  New York. 
183 m 3 / s  (6,462 c f s ) .  
Region. A s i g n i f i c a n t  f e a t u r e  of t h i s  complex is  t h e  New York S t a t e  Barge 
Canal which completely t r a n s e c t s  t h i s  complex i n  an east-west d i r ec t ion .  The 
topography v a r i e s  from r o l l i n g  i n  t h e  northern por t ions  t o  mountainous i n  the  
south. 
Approximately 30 percent of t h e  area i s  fo res t ed ,  about 4 0  percent i s  
ag r i cu l tu r i zed ,  about 5 percent i s  urbanized, and near ly  5 percent of t h e  complex's 
area i s  covered by lakes .  The l a r g e  number of l akes  has a modifying e f f e c t  on 
runoff.  The bedrock is  composed l a rge ly  of dolomite i n  the  northern sec t ions  and 
sah le  i n  the  south.  The cover material is  composed mostly of g l a c i a l  t i l l  with 
some areas of sand and gravel .  The economy is based heavi ly  upon manufacturing 
with some a g r i c u l t u r e  and mineral  ex t r ac t ion  (l imestone and dolomite, sa l t ,  
c lay ,  and sah le) .  The Oswego River rece ives  heavy organic loadings from th ree  
mun ic ipa l i t i e s  and s i x  major i n d u s t r i e s  s ca t t e r ed  throughout t he  area. Additional 
t r ea t ed  wastewater loads are introduced by t h e  New York S t a t e  Barge Canal, and 
over 60 i n d u s t r i e s  s ca t t e r ed  throughout t h e  metropolitan Syracuse area. The 
c i t i e s  of Syracuse (pop. : 197,208), Oswego (pop. : 23,844), Auburn (pop. : 34,599), 
I thaca  (pop.: 26,226), and Fulton (pop.: 23,8441, are t h e  most populated and 
i n d u s t r i l i z e d  centers i n  t h i s  area. 

There are some wetlands in the  eas t e rn  region of t h i s  area. 

S ta t ion  
Location 

Oswego River 
a 
b 

d 
e 

C 

DAM River 
and S ta t ion  Numbers 

52201 
5220101 
5220102 
5220103 
5220104 
5 220105 
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Hydrologic Area 5.2.3 
Salmon Complex 
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Hydrologic Area 5.2.3 
Salmon Complex 

The Salmon Complex encompasses a n  area of 273,000 hec ta re s  (674,000 a c r e s )  i n  
n o r t h  central  New York on t h e  e a s t e r n  shore of Lake Onatrio.  
i n  t h e  area are Sandy Creek, which has a mean annual d i scha rge  of 6.9 m / s  (244 
c f s ) ,  t h e  Salmon River (ungaged), and t h e  L i t t l e  Salmon River (ungaged). Many 
a d d i t i o n a l  small streams d r a i n  p o r t i o n s  of t h i s  area. The topography varies from 
r o l l i n g  t o  f l a t .  Wetlands are s i g n i f i c a n t .  Approximately 50 percent of the  
area i s  f o r e s t e d ,  about 40 percent  i s  a g r i c u l t u r i z e d ,  and roughly 5 percent  is  
urbanized. Bedrock is  composed mostly of shale. The overlying material c o n s i s t s  
of s i l t  and c l a y  near t h e  l a k e  shore and g l a c i a l  till throughout t h e  remaining 
area. The major population c e n t e r  i n  the area i s  the  c i t y  of Pulaski  
(pop.: 2,480). There are no important wastewater discharges i n t h e  area. 

The major t r i b u t a r i e s  3 

S t a t i o n  Key 

S t a t i o n  DAY River 
Location and S t a t i o n  Numbers 

C a t f i s h  Creek 
a 
b 

B u t t e r f l y  Creek 

L i t t l e  Salmon River 
C 

d 
e 
f 

l i  
b 

i 
Grindstone Creek 

j 

52304 
5 23 04 01 
5 23 04 0 2 
52305 
5 23 0501 
52306 
5230601 
5 2 3 06 02 
5230603 
523 0604 
5230605 
5230606 
52309 
5230901 

S t a t i o n  DAM River 
Location and S t a t i o n  Numbers 

Salmon River 
k 
1 
m 
n 

L i t t l e  Sandy Creek 
0 

P 
4 
r 

South Sandy Creek 

Sandy Creek 
S 

t 
U 
V 

Stony Creek 
W 

52310 
5 231 001 
5231002 
5231003 
5231004 
52312 
5231201 
5231202 
5 23 1203 
5 231204 
52314 
5 2314 01 
52316 
5231601 
5231602 
5231603 
52319 
5 23 1901 
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A E STATION 
NUMBER 

6’ Y 

672 

TYPE OP DATA 1 
1 

O D  
W I  

E 
S 

STATION 
DESCRIPTION 

N T R  I 
A G  T Y D  D E  S E 

RIMR &IN 

, 

’ 

57 10 

57 10 

” 

57 10 

5 7  10 

7 1  2 1  

12 I’ 

w 5 2  

mRoLoGIc Apu 5.2.1 wayM-c.yu* comp1.r . 

52101 Doer Creek (No b r a  h m d )  

I 
52102 Donniaon Creak (Wo b r a  Fomd) 

52103 b a r  Creek i 
5210301 Klghvay 104 Bridge 2c zc 2c 2c 2c 2c 

5210302 Bridge at  River Mile 4.1 zc 2c 2c 2c 2c 2c 

2c 2c zc 2c 2c 2c - Fumwo b a d  Two S1.r 
5210303 North of Oatario 

5210304 ~ ~ ~ ~ ~ ~ ~ r h ‘ r  2c 2c 2c 2c 2c 2c 

52104 Salmon Creek I 

5210401 NY-21 Bridge 2c 2c 2c 2c 

5210402 A t  PuCtMwlh 2c 2c 2c 2c 

2c 2c 2c 2c 2c 

52105 :link Creek (No Data Found) 

~~ 



F 
5210301 I- 5 210 30 2 

- 
5210304 I 
L 
L 

1 1 5210401 

/- 
I - 
- 
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RIMR &IN 

A 

4 

- 

S 7  10 

' 

674 

k W  5.2 
TYPE OF DATA 

O D  H A D  
W I  

STA1K)N 
DESCRIPTION 

STATION 
NUMBER 

T R E  
E A Q  S 

52106 Oruurd Tributary at Bollat Point (No Data Pound) 

52107 Salmon Cnak XI 

5210701 Highwsy 106 B r i d p  2c 2c 2c zc zc 2c 

52108 Pirat Creak (No Data Pound) .- - 

52109 Unrumrd Tributary to Sodur Bay (No Data Found) 

52210 Sodw Craak (No Data Found) 

52111 Xudga Croak (No Data Found) 
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STATION 
DESCRIPTION 

y $  

R 
STATION 
NUMBER 

0) Y 

676 

TYPE OF DATA I 

B 
H 
A K 

L 
I poy 
I E N  8 N V E  
3 0  

N A G  
E Y 

RIVER BASIN 

. 

5 7  lo 

5 7  

57 10 

5 7  

57 

. 

5 7  lo 

Gmv 5.2 

52112 Wolcott Creek (No Data Pound) 

I 

52113 Red Creek 

Z D  2D 2D 5211301 River W e  0.75 

5211302 Bmadww b a d  Bridge 2D 2D ZD 

Bridge Above Mouth 

River Kl le  1.6 

5211303 Highway 104A Bridge 5c 5c 5 c  5c 5c 5 c  

5211398 Exact Location Unhovn, 5c 5c 5c 5c 5c 5c Chapman's Corners Road 

Holly Road 5 c  5c 5 c  5c 5 c  5c ' 5211399 Exact Location Unknom, 

~. 52116 Blind S o d a  Creek (No Data Found) 

.d 

52115 S t e r l i n g  Creek flow: 1 . 7  m 3 ~ n  (60 c f s )  

?C 2c 2c 2c Bridge 0.8 Miles 1 5211501 b u t h  of Ster l ing  

;:- 
72 

5 7  

57 

21 5X1502 4 t  S t e r l i n g  1 

'I  2c 2c  2c 2c  2c  

lo 5211503 Xoreh S t e r l i n g  5 c  5c 5 c  5c 5c 5c Between F a i r  Haven and 

10 5211504 ~ v ~ ~ i , f u ~ ' f l  2c 2c 2c  2c 2c  zc 

I 

I 
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Rim BASIN G ~ J P  5 2  

'Samples taken every two days--11. (IFYGL data.) 
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_- 

STATION 
NUMBER 

5211601 

5 2 1 1 6 0 2  

5 2 2 0 1 0 1  

1 

5220102 

5 2 2 0 1 0 3  

- 
I 

TYPE OF PpTA 
P R  

M HEAW METALS E E 0 
s F R  A 

I T R G  N 
R T I A A  d 

A 0 0 D l g  C C N  
N N T SOLVED A T I 

A o c  E 
L E R S  S 

E 

C 
A H S N  I 

A 
pH 

S Y  
E 

2 c  

2c 

~ ~ - - - -  

2D 2 D  2D 2D 2D 2D 

5AB 5AB 5AB 5AB 5AB 568 
2C 2 C  2c 2c 2 c  2c 

2D 2D 2D 2 D  

2 C  2 c  2 c  2 c  2CD 

2 c  

118-D 1 1 B - D  11B-D 1lB.D 1 1 P - D  11B-D 1 1 B - D  9B-D l l B - D  1 1 8 - D  1 1 B - D  1 1 B - D  LlB-D 

l l A B  llAB 1uB llAB llAB l l A B  1UB 9AB l l A B  1lAB l l A B  l l A B  l l A B  

iy 2D 2D 2 D  20 2 D  2 D  

2B 28 
5D 5 D  

5BD 2B 
2c SD SD 
5AB 
8CD 

5A 
8B-D 

2 B  
5D 2B 5 D  ii 

5 5 5 5 5 5 5 

5 5 5 5 5 5 5 

5 5 5 5 5 5 5 
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RIVER &IN CRaUp 5,2 

7 3  

W E  OF DATA 
A D  

A 
I 
N c 

n L A 
O D  
W I  

E R  T 
H A  

I E N  ; S 
S ; D  

A O  
E 
m 2AD 2AD 2AD m 2AD U D 2 A D 2 A D m  
5c sc 5c 5c 5c 5c 5c 5c 5c 5c 

2B 2B 211 2B 21) 21) 2B 2B 5CD :ED SCD 5CD 5CD 5CD 5CD SCD 5CD 5CD 
I 

, I 

' 52303 Unnapvd T r i b u t a r y  at Nloa K i h  Point (No D a t a  Found) 

. 52304 C a t f i s h  C r e e k  

2D 2D 2D 2D 2D Af  New Haven 
5230401 143-29-00 X 76-19-39 

1 58-D I 5B-D I 5B-D I SB-D 

2BD ZB 28 21) 2B 28 ZB 2B 2B 28 
5c 5CD 5CD 5CD 5CD 5CD 5CD 5CD 5CD 5CD 

280  2BD 2BD ZED 2BD ZED ZED 2BD 2BD 
I 5c I 5c I 5c 1 5c I I 5c I 5c I 5c I 5c I 5c I 

~ ~~~ 

71. 1 4 *  I I I I I I I I I 
~~ ~ 

* 10 10 10 10 10 10 10 

5 . 2 . 3  Salmon C o m p l e x  

I- 
1 

L (No D a t a  Found) 

aTaken d i r e c t l y  from O W  Cafelog of Informotion on Water Data, 1974. 
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STATION 
NUMBER 

5220103 

I 

I 

5220104 

5220105 

~ 

5230401 

681 

wPg- 
P R  

H E A W  METALS E E 0 M 
s F R  A 

I T R G  N 
T I A A  a 

A R  0 DW- C C N  
N o  N T SOLVED I T I 

A D O C  E 
L E R S  8 

C 
H 
L S N  

C A  
pH 

D 
E S Y  

A T  A E E 

ir 5c 5c 5c 5c 5c 

D 
2 A o 2 A D u D U D  2 A D 2 A D U D  

sc sc 
2B 2B 2B 2B 2B 2 8  211 2B 

5cD 54)  5cD 5CD 5cD 5 4 )  5cD 5CD 

2D 2D 2D 2D 2D 2D 

21) 2B 2B 2B 2B 2B 2B 28  
5CD , 5cD 5 0  5cD , 5cD 5cD 5cD 5CD 

SB-D 5B-D 5B-D 5B-D 5B-D 5B-D 5B-D SB-D 

2 8  28  21) 2B 2B 2B 2B 28  
5cD 5CD 5CD S C D  5CD 5CD 5 4 )  5CD 
2BD ZED 2BD 2BD 2BD 2BD 2BD 2BD 
5c 5c 5c 5c 5c 5c 5 c  5c 

4A 4A 4A 

10 LO 10 10 10 

I 

2D 2D 2D 2D 2D 2D 



5' 

5 7  

5 7  

57  

57 

5 7  

67- 
74 

70 

71 

73 

6 82 

, 52305 Buctsrfly Creek 

2CD 2 0  2CD 2CD 2CD 2CD oswgo co. Rd. 1 
lo 5230501 Biver Mile 1.3 

52306 Little SaAmn R i w r  

LO 5230631 U.S.-104 in PLxico 2c 2c 2c zc 1 
I 

2c 2c 3 10 5230602 NY-3 Bridge 2c 2c 

10 5230603 Toua-Maxico ad. Bridg. 2c 2c 

10 5230604 ~ ~ ~ y n ~ : d 3 . 2  ZCD 2CD 2CD 2CD 2CD 2CD 

10 5230605 NY-104B Bridge at Toua  2CD 2CD ZCD 2CD 2CD 2CD -- 
I 18. * 5 5 5 5 5 5 

21 5230606 Dovnatnam from Teua 2CD 2CD 2CD ZCD 2CD 2CD 2CD 

I' 218 Z A B  2AB 2AB UB 2AB 2AB 

" 2D 2D ZD 2D 2D 

I 

52307 Sags Cnek (No Data Found) 

52308 Snake Creek (No Data Found) 





A STATION STATION 
NUMBER DESCRIPTION 

684 

W E  OF DATA 
A D  S P  H L 

E L  T I  D 
A 

N '  ,!E E 
S 
S 

O D  

' 8  i S  R 

- 
N i !  L 

T D  Y D E  
A G  

E 

RIVER 

~~ 

57 10 

57 10 

57 

57 10 

57 10 

71 21 

72  

73 *I 

', 

&IN WP 5 2  

52309 Crindatolu Creak 

5230901 Route 3 Bridge 2CD 2CD 2CD 2CD 2CD 2CD 

52310 Salmon River 

5231001 A t  N.Y.C. RR Tracks 2CD ZCD 2CD ZCD 2CD 2CD 

5231002 Jefferson S t .  Bridge 
i n  Pulaski 

5231003 US-11 Bridgo 2CD 2CD 

5231004 ~ , , ~ ~ ~ ~  2CD 2CD 

2c 2c zc 2c 

2CD 2CD ZCD 2CD ' 1 

2CD 2CD 

5c 5c 5c 5c 5c 
2D 2D 2D 2D ZD 2D 

sc 
2D 

5c 5c 
2D 2D 2D 

5c 5c 5c 2c 2c 5c -- 

1 

52311 Deer Creek (No Data Found) 

52312 L i t t l e  Sandy Creek 

2c 57 10 5331201 Railroad Bridge i n  

57 10 5231202 US-11 Bridge 2CD 2CD 

Lacona 

57 ?C j231203 North Ridge b a d  
River .Ule 1 . 1  

57 10 5231204 A t  Route 3 Bridge 2CD 2CD 

2c 2c 2c 

ZCD 2CD 2CD 2CD 

2c 2c 2c 

2CD 2CD ZCD Z C D  



I 

STATION 
NUMBER I 

E 5230901 

L 

I 
L 
L i 5231001 
j 5231002 - 
1 5231003 
I 5231004 
c--- 
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57 

57- 74 

57 

57 

6 86 

(No n t a  Pouud) 

52314 South Sandy Creek 

10 5231401 Route 3 Bridge 2CD 2CD 2CO ZCD ZCD ZCD 

1- 52315 Mud Brook (No Data Found) 

52316 Sandy C r u k  

River Mile 10.0 
21 j230601 43-48-48 x 76-04-30 1 

10 5231602 Route 284 Bridge ZCD 2CD 2CD 2CD ZCD 

10 , 5231603 Route 3 Bridge 2C0 2CD ZCD ZCD 2CD 

52317  North Branch Sandy Creek (No Data Found) 

' 52318 L l t t h  Stony Creek (No Data Pound) 
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Rim  IN ClRoUp 5 2  
TYPE OF DATA 

B 

Q v  7 
E N $ 8  c s 
S $ D  

O D  
W I  

A E STATION STATION 
R NUMBER DESCRIPTION 

I E N  g 6) Y 
E 

- 

52319 Stony CrMk 

57 LO 5231901 b u t .  3 Bridge ZD 2D 2D 2D ZD ZD 

I 52320 Bedford Creek (No Data Found) 

7 
i 

. 52321 M i l l  Creek (No Data Found) 

+ 

~~ 
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Evaluation and Summary of Data f o r  River Basin Group 5.2 
This r iver bas in  group inc ludes  t h r e e  hydrologic areas, comprised of 

17,724 km2 (6,817 m i 2 )  i n  New York. 
f o r  t h i s  r i v e r  bas in  group only one t r i b u t a r y ,  t h e  Oswego River, w a s  found t o  
have s u f f i c i e n t  water q u a l i t y  and water q u a n t i t y  d a t a  f o r  loading c a l c u l a t i o n s .  
Very l i t t l e  water q u a l i t y  d a t a  were found fo r  o t h e r  t r i b u t a r i e s  i n  t h i s  river 
bas in  group. Two t r i b u t a r i e s  were found t h a t  are being gauged, but l a c k  
adequate water q u a l i t y  monitoring da ta .  
streams i n  Table 4 d i d  not  have s u f f i c i e n t  d a t a  f o r  loading c a l c u l a t i o n s .  
Heavy metal d a t a  were found t o  be a v a i l a b l e  only f o r  t h e  Oswego River. No 
p e s t i c i d e  o r  r e f r a c t o r y  organics  d a t a  were found f o r  any of t h e  t r i b u t a r i e s  i n  
t h i s  r i v e r  bas in  group. Approximately one-third of t h e  drainage area i n  t h i s  
r i v e r  bas in  group is  both ungauged and unmonitored. Since a g r i c u l t u r e  is  f a i r l y  
p reva len t ,  a s i g n i f i c a n t  c o n t r i b u t i o n  of p o l l u t a n t s  t o  Lake Ontar io  could ex is t .  

O f  t h e  39 t r i b u t a r i e s  included on the  DAM 

Three t r i b u t a r i e s  designated as major 

Hydrologic Area 5.2.1 - Wayne/Cayuga Complex. None of t h e  1 7  t r i b u t a r i e s  
i d e n t i f i e d  i n  t h i s  compUx f o r  i nc lus ion  on t h e  DAM were found t o  have s u f f i c i e n t  
d a t a  f o r  loading e s t ima t ions .  Most e x i s t i n g  d a t a  c o n s i s t  of grab samples 
c o l l e c t e d  once o r  t w i c e  p e r  year.  Some parameters, including suspended s o l i d s ,  
t o t a l  k j e l d a h l  n i t rogen ,  t o t a l  phosphorus, dissolved r e a c t i v e  phosphorus and 
t o t a l  s o l u b l e  phosphorus, have no t  been sampled. Continuous discharge d a t a  
c o l l e c t e d  near  t h e  mouth s i n c e  1957 are a v a i l a b l e  f o r  S t e r l i n g  Creek. 

Although a s i g n i f i c a n t  amount of t h i s  complex i s  devoted t o  a g r i c u l t u r e ,  
t o t a l  non-point source loadings might be r e l a t i v e l y  minor due t o  t h e  f a c t  t h a t  
i t  is t h e  smallest complex i n  t h e  Lake Ontario Basin. 

Hydrologic Area 5.2.2 - Oswego River.  The Oswego River i s  one of the  
l a r g e s t  t r i b u t a r i e s  i n  the  Great Lakes Basin i n  terms of discharge and drainage 
area, and is  t h e  only t r i b u t a r y  included i n  t h i s  hydrologic area. A long-term 
discharge record i s  a v a i l a b l e  a t  a s t a t i o n  loca ted  only about one r i v e r  ki lometer  
(0.6 mi l e s )  upstream from t h e  mouth a t  Lake Ontario.  A considerable  amount of 
monthly w a t e r  quality data are a v a i l a b l e  f o r  suspended s o l i d s ,  n u t r i e n t s ,  c h l o r i d e ,  
and o t h e r  parameters from 1966 through 1968. 
c a l c u l a t i o n s  were c o l l e c t e d  from 1969 t o  1971. 
were c o l l e c t e d  every two days and analyzed f o r  s i l i c a ,  n i t rogen  spec ie s ,  ch lo r ide ,  
heavy metals, and a l l  t h r e e  forms of phosphorus. There were no d a t a  found on 
pesLicides o r  r e f r a c t o r y  organics  f o r  t h e  Oswego. 

Few d a t a  u s e f u l  f o r  loading 
During t h e  IE'YGL s tudy samples 

Hydrologic Area 5.2.3 - Salmon Complex. Of t h e  21 t r i b u t a r i e s  i d e n t i f i e d  f o r  
t h e  DAM from t h i s  complex, only the L i t t l e  Salmon River w a s  judged t o  have s u f f i c i e n t  
water  q u a l i t y  d a t a  a v a i l a b l e  t o  c a l c u l a t e  loadings.  Only one of t h e  t r i b u t a r i e s ,  
Sandy Creek, has  a gauging s t a t i o n  near t he  r i v e r  mouth area. 
gauged s i n c e  1 9 5 7 , b u t  no accompanying w a t e r  q u a l i t y  d a t a  of s i g n i f i c a n c e  t o  
loading c a l c u l a t i o n s  were found. Although t h e r e  are no major urban areas i n  
t h i s  complex, a r e l a t i v e l y  l a r g e  percentage of t h e  complex i s  used f o r  a g r i c u l t u r a l  
purposes. Since t h e  complex does r ep resen t  a r e l a t i v e l y  l a r g e  po r t ion  of River 
Basin Group 5.2,  t h e  f a c t  t h a t  few data are a v a i l a b l e  is s i g n i f i c a n t .  

Sandy Creek has  been 
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DESCRIPTION AND ANALYSIS OF RIVER BASIN GROUP 5.3 - 

River Basin Group 5.3 covers an area of 5,957 km2 (2,300 mi2), shown in 
Figure 26 .  
descriptions of these hydrologic areas follow. 

This r iver basin group contains three hydrologic areas. Maps and 
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Figure  26 

RIVER BASIN GROUP 5.3 

69 2 
SCALE IN MILES - 

0 5 10 1s 20 
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Hydrologic Area 5.3.1 
Black River 

3 
The Black River d r a i n s  an area of 521,000 hec ta re s  (1,289,000 acres) i n  

no r thcen t r a l  New York. The Black River has  a mean annual discharge of 110.0 m / s  
(3,884 c f s ) .  
River ,  and t h e  Deer River.  The Black River and i t s  t r i b u t a r i e s  have many n a t u r a l  
f a l l s ,  which are used ex tens ive ly  f o r  power generat ion.  The topography v a r i e s  
from r o l l i n g  near  t h e  l a k e  shore t o  mountainous i n  t h e  e a s t e r n  states. Annual 
runoff i n  t h e  Basin is  high. Some of t h e  30 hydroe lec t r i c  developments i n  t h e  
Basin cause a l t e r a t i o n  i n  t h e  flow of t h e  r i v e r  system. Approximately 60 t o  70 
percent  of t h e  area i s  fo res t ed ,  20 t o  30 percent  is  a g r i c u l t u r i z e d ,  and about 
5 percent  i s  urbanized. 
morphic rock, although s i g n i f i c a n t  s h a l e  is  found i n  t h e  western por t ions .  The 
over ly ing  material predominantly c o n s i s t s  of a s i l t  and c lay  mixture near  t h e  lake- 
shore a r e a s  and g l a c i a l  till throughout t h e  remainder of t h e  region.  Numerous 
paper and pulp m i l l s  use  t h e  Black River f o r  waste a s s imi l a t ion .  The c i t i e s  of 
Watertown (pop.: 30,787), and Carthage (pop.: 3,889) are the  most populated and 
i n d u s t r i a l i z e d  cen te r s  w i th in  t h e  area. 

Major t r i b u t a r i e s  t o  t h e  Black River are t h e  Moose River ,  t he  Beaver 

The bedrock c o n s i s t s  predominately of igneous and meta- 

S t a t i o n  Key - 
S t a t i o n  
Location 

Black River 
a 
b 

d 
e 
f 
g 
h 
i 
j 

C 

DAM River 
and S t a t i o n  Numbers 

53101 
5310101 
5310102 
5310103 
5310104 
5310105 
5110106 
5310107 
5310108 
5310109 
5310110 
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Hydrologic Area 5.3.2 
Perch Complex 

N 

Vicinity Map-RBG 5.3 

SCALE IN MILES 
1 

5 10 15 20 0 
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Hydrologic Area 5.3.2 
Perch Complex 

The Perch Complex covers  65,000 hec ta re s  (161,000 ac res )  i n  no r thcen t r a l  
New York. Major t r i b u t a r i e s  d ra in ing  t h i s  area are t h e  Perch River and Chaumont 
River,  both of which are ungauged. The area i s  genera l ly  f l a t .  About 60 percent  
of t h e  area is  f o r e s t e d ,  20 t o  30 percent  a g r i c u l t u r i z e d ,  and only a f e w  percent 
i s  urbanized. The bedrock is  composed mostly of sha le .  The overlying material is 
l a rge ly  s i l t  and c lay .  The economy i s  based upon f o r e s t r y ,  a g r i c u l t u r e ,  and some 
manufacturing. This s p a r s e l y  populated area has no c i t i e s  with a population 
g rea t e r  than 2,500 people. 
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A $ STATION 
R NUMBER 
6) Y 

'Dacca taken d i r e c t l y  f r o m  OWDC Catalog of Information on Water Data, 1974. 

bStarion descr ip t ion  f r o m  Water Pol lu t ion  Inves t iga t ion :  Black River of New York, December, 1974,  p. 24. 

TYPE OF DATA 
A D  
K A0 
A 

I 
N b z  c 
I E N  8 

H L O D  
W I  

L g v  p I 
D 

E Y 

STATION 
DESCRIPTION 

S T D  
N T R E  I 

A G  

69 8 

RIMR &IN 

, 

;;- 
69 21 

70 

71  '' 

73 18 

59- 
73 

69 21 

70 I '  

7 1  '' 

72 

7 3  18 

20- ?1 74 

55- I, 

59 

62- 
64 

74 

6 5  2 1  

64- 09a 

66 *' 

57 " 

68 II 

b J p  5*3 

WDROLOCIC AREA 5.3.1 Black River 

53101 Black River flow: 110.0 m3/s (3,884 c f o )  . 

* 5 5 5 5 5 5 5310101 NY-3 Upatram from 
Watertown 

2C 5D :; 5D 5D 2D 5D 5D 
50 

5A-C 5A-C 5A-C 5A-C 5A-C SA-C 
2D 2D 2D 2D 2D 2D 

2AB 2AB 2AB 2AB 2AB 2AB ?AB 

2CD 2 C  2C 2C 2CD 2CD 5310102 EPA Sta t ion  /kb 

5310103 A t  Kuntingtonvrlle 

5310104 NY-3 in Watertown 5B-D 

3 1  43-59-01 X 75-51-43 

5B-D SB-D 

5 5 5 5 l- 
50 5 5D 5 5 I 5  

5A-C 5 5A-C 5 5 5A-C 

2CD 2CD 5310105 EPA S t a t i o n  #gb 2CD 2C 2c 2C 

5310106 A t  Watertown * 1  
43-59-08 X 75-55-30 

* 1  3 

* 1  3 

,, * 5 5 

2C 
3 5D * 2c 

* 5  3 5 5 

5D 

, " * 5  3 5 5 5D 

I 
I I? * 5  3 5 5 5 

I  * 5 5 

70 " * 5  5 5 5 

3A 98 
5 CD 69 i 

* 5 2D 5 5A-C 
2 D  71 *' 

72 I' * 5  5 5 5D iy 5 

5D 5BCD 5 

5 5 5 

5A-C 5A-C 
2 D  2D 

2AC 
5D 5 



STATION 
NUMBER 

699 

TYPE OF W T A  
P R  

HEAW METALS E E 0 M 
S F R  A 

I R G  N 
T I A A  0 

A R  0 DUC C C N  
N o  N T SOLVED I T I 

A D O C  E 
L E R S  S 

E 

C 
A S H 

L 
O L  M 

I L L  H E  
E A L N  

D 
E 

pH 

S Y  z i  D 
C 

51 3010 5 

5130106 

5 5 5 5A-C SA-C 5A-C 5 5 5 

?C 2c 2c 2c 2c 2c 

5 5 5 5 5 5 

2c 2c 2c 

2 B  2A 
5B-D 

5 

5 

5 2BC 2BC 

2AC 2AC 
5B 5 B  

2 A  
5 ;ic 5B-D 5CD 5CD 5CD 

5 SBCD 5 5 5 5 5 5 D  5 D  

5 5 5 5 5 5 5 5 5 2 BD 

5 5 

5 

20 5A-C 5A-C 5 2D SA-C 2D 20 2 D  2 D  
5 A  5AD 2AC 5D 2A-C 5AD 
2c 2c 5 D  5 D  2BC 2D 

5A-C 
2D 



Npf OF DATA 
A 

A 
L 
I 
N 

H L 
A K 

O D  
W I  
D S  

S A T  
T R E  
A G  

c C R  
H A  

S 1 
E Y S T 

5A-C 5 A - C  5A-C 5A-C 5A-C 5A-C 5A-C 
2D 2D 2D ZD ZD 2D 2D 

2c 1 I I I I I 1 I I 2c 2cD 2c 

j- HYDROLOGIC AREA 5 .3 .2  Perch Complex 

. > 3 2 0 1  Perch River (No Data Found) 

I I 

53202 Chaumont River (No Data Found) 

~~ - ~- 

. 5 3 2 0 3  Three M1e Creek (No Data Found) 

. 5 3 2 0 r  Krnts Creek (No Data Found) 

5A I 2B-D 

2c 2c 2c 2c 

* 6 6 6 6 6 

3B-D IlB-D 11B-D 

3AB l l A B  l l A B  

I 

2CD 

5AD 

5BC 

6 6 

11B-D 

l l A B  

I 

a s t a t i o n  descr ipt ion from Water Pol lut ion Invest igat ion:  
bData taken d i r e c t l y  €mm O W  Catalog of Information on Water Data. 1976. 

‘Samples taken every two days. 

Black River of New York. December, 1976, p .  24. 

(IFYGL d a t a . )  

.. . 
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STATION 
NUMBER 

TYPE OF DATA 

C 
H A T s K N  

M L p S A  T O  O L  0 
A T U P  R M P L R  

0 
A B  I 

O 
E 

I 
A 

f a P  
D 

PH 
A 

E 

5A-C SA-C 5A-C SA-C 5A-C SA-C 
2D 2D 2D 2 D  ZD 2 D  

2c 

ZCb 2D ZD 2CD 2CD 2cD 

SA SAD 5 A  i? 2D % %C ZBC 2BC ZBC 
2A 2A 

5 B C  

2c 2c 2 c  2c 2 c  2 c  

6 6 6 6 6 6 

11B-D 11B-0 IlbD 118-D 11B-D 118-D 1 l B - D  11B-D 1 1 8 - D  

l l A B  llAB l l A B  llAB l l A B  LlAB 1 U B  1 U B  l l A B  

5310106 

5310107 

5310108 

P R  
HEAVY METALS E E 0 M 

. S F R  A 
I T R G  N 
R T I A A  0 

0 OlS- C C N A 
N O  T SOLVED A T I N 

A o c  E 
L E R S  S 

E 

2D 2D 

S Y  
S A 4  SA-C 2D 

ZC 2 c  zc ZC 

2D 

2 c  ZBC ZBC 

ZD I D  ZD 2 0  

118-0 IlB-0 11B-D 11B-D 

1 l A B  1 l A B  1 l A B  1 U B  

I " 

5310109 t 5310110 

i- 

t 
t- 
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Evaluat ion and Summary of Data f o r  River Basin Group 5.3 

This  r i v e r  bas in  group inc ludes  two hydrologic areas comprising 5,876 km2 
(2,260 mi2) i n  New York. 
r i v e r  bas in  group only t h e  Black River w a s  found t o  have s u f f i c i e n t  d a t a  a v a i l a b l e  
f o r  loading  ca l cu la t ions .  
Hydrologic Area 5.3.2. 
and was monitored i n  d e t a i l  dur ing  IMGL. 

O f  t h e  six t r i b u t a r i e s  included on t h e  DAM f o r  t h i s  

No d a t a  were found f o r  t h e  f i v e  t r i b u t a r i e s  i n  
The Black Rive-r has  a long-term chemical and flow record 

Hydrologic Area 5.3.1 - Black River. The Black River has  been s tudied  
r a t h e r  ex tens ive ly  over t h e  years. Approximately monthly da t a  f o r  a number of 
parameters inc luding  n i t r a t e ,  ammonia, t o t a l  phosphorus, dissolved r e a c t i v e  
phosphorus, and ch lo r ide  were co l l ec t ed  between 1964 and 1574. During t h i s  
ten-year per iod seve ra l  independent sampling programs overlapped, permi t t ing  
some d a t a  comparison. Data have a l s o  been obtained a t  a near-mouth s t a t i o n  
(5310104) on a monthly b a s i s  from 1970 through 1972.  During t h e  IFYGL study 
water q u a l i t y  d a t a  were co l l ec t ed  a t  s t a t i o n  5310110 every two days from t h e  sp r ing  
of 1972 through the  sp r ing  of 1973. Among t h e  parameters measured were n u t r i e n t s  
( inc luding  t o t a l  so luble  phosphorus), ch lo r ide ,  and heavy metals. 

In  add i t ion  t o  t h e  ex tens ive  water q u a l i t y  da t a  record,  a discharge record 
is a v a i l a b l e  from a gauging s t a t i o n  (53101E) t h a t  has  been opera t ing  s ince  1920. 
The s t a t i o n  i s  loca ted  about 13 r i v e r  k i lometers  (e ight  mi les )  upstream from 
t h e  mouth and below t h e  confluence of t h e  major t r i b u t a r i e s  t o  the  Black River. 
Thus, except f o r  a few parameters inc luding  p e s t i c i d e s  and r e f r a c t o r y  organics  t h e  
Black River has  an exce l l en t  set of d a t a  from which t o  c a l c u l a t e  loadings.  

Hydrologic Area 5.3.2 - Perch Complex. Of t h e  f i v e  t r i b u t a r i e s  i d e n t i f i e d  
f o r  t h e  DAM i n  t h i s  complex none were found t o  have any da ta  a v a i l a b l e  on them. 
This inc ludes  discharge as w e l l  a s  water q u a l i t y  da t a .  
i n  t h i s  spa r se ly  populated bas in  which may provide some non-point source input .  

There i s  some a g r i c u l t u r e  
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INDEX 
TO TRIBUTARIES IN 
LAKE SUPERIOR BASIN 

- 
Amicon River 

Ankodosh River 

AU Tra in  River 

Bad River 

Baptism River 

Barden Creek 

Bear Creek 

Beaver River 
Betay River 
Big Gar l ic  River 

Black River 
Blind Sucker River 
Bois Brule River 
Boston Creek 

Boyd Creek 

Brule River 

Caribou River 

Carp River (12107) 

Carp River (12518) 

Cascade River 
Chocolay River 

Cole Creek 
1 Cranberry River (11313) 

Cranberry River (12117) 

Cross River 

Dead River 

Deer Creek 
Denomle Creek 
D e v i l  Track River 

Dover Creek 

Duck Creek 
Eagle River 
East Sleeping River 
flm R i v e r  

Encampment River 
F a l l s  River 
F i s h  Creek I (11309) 
F i s h  Creek I1 (11322) 
F i r e s t e e l  River 
Flag River 
F l i n t s t e e l  River 
Flute Reed River 

French River 
Furnace Creek 
Gooseberry River 

!!!2 D A n  
54 80 

126 170 

122 164 
56 94 
50 66 
- 82 

- 138 

50 68 

122 168 
120 158 

112 128 
122 166 

54 84 
116 144 

54 92 

50 60 

50 66 
- 130 

120 160 
50 62 

122 162 
- 142 

54 88 

1 1 2  134 

50 64 

120 158 

116 140 
- 96 

50 62 
- 144 
- 134 
- 146 
- 140 

116 140 
- 70 

120 152 
54 86 
54 92 

116 138 
54 88 

116 138 
- 60 

50 72 
122 164 

50 70 

Data 
Evaluat ion 

106 
- 

108 

102,103 
- 
- 

102 * 104 

177 
47,174,177 

174 

106 

107 

102 

174 

177 
102,103 

177 

107 

102,103 

177 
- 

103 

176 
107 
107 

107 - 
- 

102,104 
- 

102.104 

G r a t i o t  River 

Graveyard Creek 

h l f v a y  River 
Harlow Creek 
h u k k a l a  Creek 

H i l l s  Creek 

Huron River 

Hurricane River 
I ron  River (11311) 
I ron  River (12110) 

Kadunce Creek 

Kakagon River 
Kelsey Creek 
Kimball Creek 
Knife River 

Laht i  Creek 

Laughing Whitefish River 

Lester River 

L i t t l e  Carp River (12106) 

L i t t l e  Carp River (12502) 

L i t t l e  Garlic River 

Lit t le C r a t i o t  River 
L i t t l e  Huron River 

L i t t l e  I ron  River 

L i t t l e  lhro Hearted River 

Manitou River 

m p l e  Creek 

McCallum Creek 
Menge Creek 

Middle River 
Mineral  River 
M n e r s  River 
Misery River 
Montreal River (11503) 

Montreal River (12325) 
Mosquito River 
Naomikong Creek 

Nemadji River 
Onion River 
Ontonagon River 

Oronto Creek 
Patent  Creek 
Pearson Creek 

Pendi l l s  Creek 
Pigeon River 

Data 
5 D A H  Evaluation 
116 146 - 
- 96 - 
- 134 - 

120 158 - 
- 84 - 

116 146 - 
120 154 - 
1 2 2  166 - 

54 88 107 
112 132 174 

50 62 103 
- 94 - 
- 152 - 
50 62 103 
50 72 102,104 
- 150 - 

122 162 - 
50 74 102,104 

112 130. 174 
- 152 

120 158 47,174,171 
116 148 - 
120 156 - 
112 130 174 

122 168 - 
50 66 102,103 
- 128 - 

116 142 - 
- 152 - 
51 82 - 

112 132 174 
122 164 - 
116 140 - 

58 96 47,108 
- 148 - 

122 164 - 
126 170 - 

54 80 106 
54 90 107 

114 136 175 
- 96 - 
- 132 - 
- 84 - 

126 172 - 
50 60 102 
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INDEX 
TO TRIBUTARIES I N  

LAKE SUPERIOR BASIN (Continued) 

Pike River 
Pikes Creek 
Pi lgr im River 

Pine River (12114) 

Pine River (12511) 
Pinkerton Creek 
Poplar River (11108) 

Poplar River (11304) 
Potato River 
P resqw Isle River 

Rasberry River 

Ravine River 
Reefer Creek 

Rock River 

Roxbury Creek 

S a i n t  Louis River 

Salmon Trout River (12310) 
Salmon Trout River (12512) 

Sand Rtver (11315) 
Sand River (12602) 

Sawmill Creek 
Seven Mile Creek 

S i l v e r  Creek (11119) 
S i l v e r  Creek (12314) 

S i l v e r  Creek (12322) 
S i l v e r  River (12506) 

% E D A M  
- 142 

54 90 

116 142 

- 134 

120 156 

- 130 

50 64 

54 82 

112 134 

112 128 

54 90 

120 154 

54 86 

122 162 

126 170 

52 74 

116 140 

120 156 

54 90 

122 162 

- 142 

- 164 
- 70 

- 142 

- 146 

120 154 

Data 
Evaluat ion 

- 
107 

175 
- 

102,103 

106 - 
174 

107 
- 
107 

- 
- 

47,105 
- 

- 
176 

Sioux River 

S i s k i w i t t  River 

Sixmlle Creek 
S l a t e  River 

S p l i t  Rock River 
Stewart  River 
Stony Creek 

Sturgeon River 
Sucker River (11122) 
Sucker River (12611) 

Tahquamenon River 
Temperance River 

Tenmile Creek 
Tiebel  Creek 

Tobacco River 

Trap Rock River 

Traverse River 
Two Hearted River 
Two I s l and  River 

Union River 
Unnamed i n t o  Superior  

Waiska River 

Washington Creek 
West Sleeping River 

Whit t lessey Creek 
Yellow Dos River 

& % D A M  

54 aa 
54 92 

120 152 

120 154 

50 70 

50 70 
- 134 

118 150 

50 72 

122 166 

124 168 

50 64 

- 138 

- 128 

116 148 

116 144 

116 148 

122 166 

66 

112 130 

- 

Bay - 78 

126 172 

116 146 

- 138 

54 92 

- 156 

Data 
Evaluation 

107 

107 - 
- 

102,104 

104 
- 
176 

102,104 
- 

47,174,177 

102,103 - 
- 
17 5 

- 
177 

- 
174 - 
178 

175 - 
107 

- 
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INDEX 
TO TRIBUTARIES I N  
LAKF, MICHIGAN BASIN 

AMapee River 
Bark River 

Bear Creek (21706)  
Bear Creek (24104)  
Bear River 

Beattie Creek 
Belangers Creek 
Bets ie  River 
Big River 

Big Sable River 
Black Creek 
Black River (23203)  
Black River (23401)  
Black River ( 2 4 5 0 7 )  
Boardman River 
Brandv ine  Creek 

a revoor t  River 
Bulldog Creek 

Burns Ditch 
Bursaw Creek 

Carp Lake Creek 
Cedar Creek 

Cedar River 

Crys t a l  River 

Davenport Creek 

Days River 

Deer Creek 
Duck Creek 
East Branch Black River 
East Twin River 
Elk River 

Iscanaba River 
Fischer Creek 
Fishdam Xiver 

:lower Creek 
rord River 
:'ox Xiver 
Calien River 

Garden Creek 
Grand River 

Creen Creek 
Curnev Creek 

Hibbards Creek 

Yndiana Harbor Canal 
Inwood Creek 

Kalamazoo River 

E2 
196 
184 
196 
286 
292 
184 - 
292 
- 

288 
286 
260 
264 
294 
292 
2 60 
294 
294 
234 
298 
- 
- 

184 
292 
294 
298 
- 
- 

294 
196 
292 
300 
- 

298 - 
184 
194 
2 34 - 
266 
- 
- 
196 

3 34 
- 

262 

DAM 

218 
200 
216 
304 
330 

202 
322 
320 
342 
314 
302 
270 
274 
334 
322 
270 
332 
336 
248 
338 
332 
304 
200 
322 
334 
346 
200 
306 
334 
220 
326 
34 6 
224 
340 
308 
198 
712 

252 
340 
278 
306 
314 
216 
248 

328 

- Data 
Evaluat ion  

2 30 
- 

- 
352 - 
351 
350 
282 
283 
353 
352 

- 
256 

- 
228 

- 
- 

354 
- 

229 
- 

231 
352 

182.354 
- 
- 
- 

228 
228.230 

256 
- 

181,282.283 
- 
- 
- 

255 

272 283 

Kewaunee River 
b y e s  Creek 

Kinnickinnic River 

L i ly  Bay Creek 

Lincoln River 

L i t t l e  River (21301)  
L i t t l e  River (24708)  
L i t t l e  Manistee River 

L i t t l e  Suamico River 

Manis tee River 
Manistique River 

Mmitovoc River 

Marblehead Creek 

Martin Creek 
Menominee River 
Menomnee River 

Mllakokia River 

Millecoquins River 
Milwaukee River 

Mi tche l l  Creek 

b r a n  River 

Muskegon River 
Norr i s  Creek 

Oak Creek 
Oconto River 
Ogontz River 

Paquin Creek 

Parent Creek 

Pensaukee River 
Pentwater River 

Pere Marquett River 

Peshtigo River 
Pe t t ibone  Creek 

Pigeon River (21717)  
Pigeon River (23403)  
Pike Creek 
Pike River 
Pine Creek 
Pine River 

Platte River 
Point Creek 

Portage Creek 
Pte Aux Chenes River 
Rapid River 
Red River 

m 
196 
- 

234 
196 
288 

- 
290 
192 
290 
296 
196 
294 

186 
234 
294 
294 
234 
292 
- 

286 
- 

234 
190 
298 
294 
298 
192 
288 
288 
188 
234 
- 

264 
2 34 
234 
264 
292 
292 
- 

184 
- 

298 
196 

DAH 

2 18 
214 
240 
216 
314 
206 
342 
316 
2 12 
318 
336 
222 
336 
342 
202 
236 
3 34 
334 
236 
326 
332 
302 
280 
240 
2 08 
342 
332 
338 
210 
308 
310 
206 
246 
224 
276 
244 
244 
276 
328 
320 
224 
198 
332 
344 
214 

- Data 
Evaluation 

230 

- 
351 
230 
351 
353 
231 - 

- 
228 

181,254 - 
- 

181,254 
- 
- 

350 
- 

255 
229 

- 
229 
351 
351 
229 
255 

283 - 
255 
283 
353 
352 

- 
228 

- 
3 54 
230 
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R i c h e l y  C r e e k  

Rogers  Creek  

Root R i v e r  

S a i n t  J o s e p h  R i v e r  

Sauk Creek  

Sheboygan R i v e r  

S i l v e r  Creek  (21707)  
S i l v e r  Creek  (21714)  
squaw C r e e k  

S t o n y  Creek  

S t u r g e o n  R i v e r  

Suamico R i v e r  

S u c k e r  Creek  (22101) 

S u c k e r  Creek  (24415)  

- 
260 
2 34 
258 
2 34 
196 
- 
- 

298 
- 

298 
192 
2 34 

INDEX 
TO TRIBUTARIES IN 

LAKE MICHIGAN BASIN ( C o n t i n u e d )  

Data 
DAM E v a l u a t i o n  

320 - 
270 - 
242 255 
268 282 
2 36 254 
224 231 
218 - 
224 - 
34 2 - 
308 - 
340 350,353 
212 230 
236 - 
332 - 

- 
Susan  C r e e k  

T a c o o s h  R i v e r  

Tebeco C r e e k  

Thompson Creek  

T h r e e  Mile C r e e k  

Trail  Creek  

V a l e n t i n e  Creek  

Walton R i v e r  

Waukegun R i v e r  

West Twin R i v e r  

White R i v e r  

W h i t e f i s h  R i v e r  

W h i t e f i s h  Bay Creek  

Yuba Creek  

292 
298 
- 

296 
196 
2 34 
298 

2 34 
196 
208 
298 
196 
- 

DAM 

330 
346 

326 
338 
218 
250 
340 
202 

244 
222 
306 
344 
216 
326 

- Data 
E v a l u a t i o n  

- 
256 

- 
255 
2 31 
3 50 

353 

7 00 



INDEX 
TO TRIBUTARIES I N  
LAKd HURON BASIN 

AU Gres River 

AU Sable River 

Baranski Drain 

Benke Creek 
Big Creek (31604) 

Big Creek (32331) 
Birch Creek 

Bird Creek 
Black River 
Burtch Creek 
Carp Creek 
Carp R i v e r  

Char lo t te  River 
Cheyboygan River 
Cherry Creek 
Devil's River 

Diamond Creek 
Drain nor th  of Bay Park 

Drain between Bay Park and Thomas 
Drain a t  Oakhumt 

Drain a t  Thomas 
E l l l o t s  Creek 
E l k  Creek 

Elm Creek 
Fores te r  Creek 

Gogomain River 
Graup Creek 
Greene Creek 

Hoban Creek 

Indian Creek 

Johnson Drain 
bwakwlin a v e r  
Lieus Creek 
L i t t l e  Black River 
L i t t l e  Munuscong R i v e r  
L i t t l e  Trout River 

~ m q :  Lake Creek 
Xar t ineau  Creek 

McKay Creek 
McKenzie Creek 
W l l  Creek (31201) 
W l l  Creek (32326) 
Xi11 Creek (32337) 
Miller  Creek 
Xilwaukee Creek 

DAM - 
392 

388 

422 
426 
392 
428 
4 30 

422 
386 
430 
382 
376 
372 
378 

428 
386 
424 
418 

418 
418 
418 
380 
4 26 
424 

428 
37 2 
422 
380 

376 
4 28 
410 
412 
4 28 
376 
372 
384 
384 
376 
374 
428 

376 
426 
430 
428 
4 30 

Data 
Evaluat ion  

401 
398,400 

- 

- 
398 - 
399 
398 - 
398 - 

- 
399 

- 
432 

Mud Creek 

Mulligan Creek 

Munurcong River 
New Rimr 
Ocka Creek 

Ocqueoc River 
Pigeon River 

Pinconning River 
Pine River (31110) 
Pine River (31606) 
Pinnebog River 

Quanicaaaee River 
Rai l road Drain 
R i f l e  River 

Rock F a l l s  Creek 
Saginaw Rlver 

Sagining River 
Schmidt's Creek 

Sebewaing River 
Shebon Creek 

Spring Creek 
Swan River 

Taf t  Drain 
Tavas River 

Tebo Drain 

Thunder Bay R i v e r  
Trout River 

Unnamed a u t  of Albany Point  
Unnamed between Benke & Elk Creeks 

Unnamed from Carl ton Lake 

Unnamed from Devil ' s  Lake 
Unnamed a t  Forty Mile Point  

UnnamPd from Grand Lake 
Unnamad from Hay Lake 

UMamed a t  Ponchartrain Shores 
Unnamed a t  poin t  nor th  of Purdy Bay 

!!!!E 

- 
364 - 
- 
- 

364 
408 

404 
360 
370 
4 08 
408 - 
370 - 
406 - 
364 
408 - 
- 
- 

408 

370 
- 

366 
364 - 
- 
- 
- 
- 
- 
- 
- 
- 

Unnamed a t  Sanilac-Huron County Line - 
Unnamed south  of S i x  Nile Point - 
White River 408 
White Feather  Creek - 
White Rock Creek - 

370 Whitney Drain 

Willow River 4 08 
Uiscoggin Drain - 

DAM - 
420 
380 

372 

422 
424 

382 
420 

410 
374 
394 
420 
416 
410 
392 
424 
412 
396 
382 
418 
420 
424 
384 

422 
390 
410 

384 
384 

374 
426 

372 
386 
382 
384 
376 
3 i4  
424 

372 
424 
410 

426 
392 
422 
418 

Data 
Evaluation 

399 
- 
- 
- 

399 
433 

4 32 
398 
401 
43L 
433 

- 
401 - 

357,432 

401 
399 
433 - 

- 
434 
400 - 
399 
399 
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INDEX 
TO TRIBUTARIES I N  

LAKE ERIE BASIN 

Amlosch Ditch 

Arcola Creek 

Ashtabula River 

Bay Creek 

Beaubien Creek 
Beaver Creek (43102) 
Beaver Creek (44134) 
Belle River 
Big S i s t e r  Creek 

Black River (41101) 

Black River (43104) 
Bournes Creek 

Browns town Creek 

Buffalo River 
Canadaway Creek 
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REMOVE FOR USE WITH DAM 

DATA AVAILABILITY MATRIX (DAM) CODE LIST 
___l - 

Code 
01: 

02: 
03 : 

04: 

05 : 
06 : 
07: 

08 : 
09 : 

10: 

11: 

1 2  : 

13: 
14 : 

1 5  : 
16 : 
17 : 

18 : 
19 : 

20 : 
21: 

22: 

- Reportir?g Agency 
Indiana ( S t a t e )  Board of Health,  Stream P o l l u t i o n  Cont ro l  
Board 
(Ohio) Toledo P o l l u t i o n  Control  Agency 

The Universi ty  of Michigan 

I n t e r n a t i o n a l  J o i n t  Commission 

I l l i n o i s  (S ta te )  Environmental Pro tec t ion  Agency 

Michigan Department of Natural  Resources 
(Minnesota) Arrowhead Regional Development Commission 

National  Commission on Water Qual i ty  

New York (S ta te )  Department of Environmental Conservation 

New York (S ta te )  Department of Heal th  

New York (S ta te )  Erie-Niagara Basin Regional Water 
Resources Planning Board 

New York Water Resources Commission 

Ohio (S ta te )  Divis ion of Water 
Ohio S t a t e  Univers i ty  

Pennsylvania Department of Environmental Resources 
(Pennsylvania ) Erie-County Heal th  Department 

U.S. Army Corps of Engineers, Buffalo Divis ion 

U.S. Environmental Pro tec t ion  Agency 

U.S. Federal  Water P o l l u t i o n  Control  Adminis t ra t ion 
(now U.S. EPA) 

U.S. Fish  and W i l d l i f e  Service 

U.S. Geological  Survey 

U.S. Lake Survey Center 

Code 

23 : 

24 : 

25 : 

26 : 
27: 
28 : 

29 : 
30 : 
31: 
32 : 

33: 

34 : 

35: 
36 : 
37: 

~ 

3a: 
39 : 

40 : 
4 1  : 

42 : 
43: 
44 : 

-~ Reporting Agency 

U.S. Water Qual i ty  Off ice  
Northwestern Wisconsin Regl ona l  Planning and Development 
Commission 

Wisconsin Universi ty  Center f o r  Lake Superior  Environmental 
S tudies  

Wisconsin Universi ty  Sea Grant Program 

Wisconsin Department of Natural Resources 

Minnesota Department of Natura l  Resources 
Minnesota P o l l u t i o n  Control Agency (MPCA) 

Southeastern Wisconsin Regional Planning Commission 
Wisconsin S t a t e  Committee on Water P o l l u t i o n  
Michigan S t a t e  Univers i ty ,  I n s t i t u t e  of Water Research 

(Minnesota) Department of Water and Gas. Ci ty  of Dulutli 
Minnesota Department of Conservation 

U.S. Forest  Serv ice  
Argonne National Laboratory 

(Minnesota) Reserve Mining Company 
Northern Michigan Universi ty  

Michigan Technological Universi ty  

Minnesota Department of Heal th  
(Michigan) Grand River Watershed Council 

(Michigan) Andrews Universi ty  
Ohio ( S t a t e )  Env€ronmental P r o t e c t i o n  Agency 

(Ohio) Heidelburg College 

_-- 
Frequency Codes Frequency Codes Seasonal Modif iers  

- C o d e  Def in i t ion  
1 Continuous 
2 Grab 
3 Daily 
4 Weekly 
5 non t h  l y  
6 Q u a r t e r l y  

Code D e f i n i t i o n  Code Season 
7 Annually A Winter (Dec-Feb) 
8 Biweekly B Spring (Mar-May) 
9 I r r e g u l a r  C Suimer (June-Aug) 

10 Unknown D F a l l  (Sept-Nov) 
11 O t h e r  Seasonal 

(def ined for  each case)  
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