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Dear Sir: 

Submitted herewith, is a report titled "1973 Annual Summary 
Report - Water Quality Within the Waterways System of the 
Metropolitan Sanitary District". 

Water quality in the waterways under the jurisdiction of the 
Metropolitan Sanitary District has been monitored at some 
fifty stations for thirty-five different parameters. It is 
shown that water quality conditions were generally improved 
during the year 1973 as compared to the years 1971 and 1972 
respectively. This improvement is ascribed to the more 
normal storm patterns which occurred during 1973 vis-a-vis 
1971 and 1972 percipitations. 
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. Water quali ty data for  the waterways within the  juris- 

dict ion of the Metropolitan Sanitary ~ i s t r i c t '  of Greater Chicago 

have been evaluated on a comparative basis  (35 .parameters) for  

the years 1971, 1972, and 1973. Water qual i ty  data fo r  the  year'  

1973 have been compared with objective standards wherever posgible 

(24 water quali ty c r i t e r i a  as adapted t o  the D i s t r i c t  sampling 

schedules and types of waters), In those sampled' streams which 

possessed adequate annual frequencies of analyses, varidble 

pa i rs  whose sca t t e r  p lo ts  showed promise of s ignif icant  

correlation were.subjected t o  regression analysis, The resul t ing 

regression s t a t i s t i c s  of the most significant,  and potent ia l ly  

useful, paired variables were.compared for the years 1971, 1972 

and 1973. 

(1) Water - ~ u a l i t y  Pata for  1973 as Compared with Sta te  of I l l i n o i s  
Standards 

Sta te  of 11linois water quali ty c r i t e r i a  were 'used as 

standards, where possible, for  evaluating the  s t a tus  of the 

waterways quali ty fo r  the  year 1973. Twenty-four parameters 

were found t o  have applicable standards, and the resu l t s  of 

the standards comparison were as follows: 

(a) Eleven water quali ty parameters were-found t o  be complete4y 



within standards: 

Temperature, pH0 Phenols # sulfate, ' chloride, Arsenic, 

Barium, cadmium, Selenium, Silver, and Zinc. 

(b) Three parameters violated State standards only infrequently, 

or marginally: '~otal Chromium, Lead and Nickel, 
. :. .. > -  . . .  . . 

(c) Seven parameters were in compliance, or essentially so, in 

some sectors but not in others: Total Dissolved Solids, 

Ammonia ~itrogen, Phosphorus Copper, Iron, Mercury, and 

Cyanide. 
* - * -. . . 

(d) Three parameters were found to be in consistent violation 

of standards throughout the waterways: Dissolved Oxygen, 
. . , .  

Hexane Solubles, and Fecal Coliform, 
- f - . # 

(2) - Comparative Summary Evaluations.of - Water Qaulity 

, - Of the 35 water quality parameters compared on an annual 

basis for the years 1971, 1972, and 1973, significant changes 

were noted as follows: 
. . 

(a) Significant improvement was noted for: 

Total phosphorus ( D ~ S  Plaines and Calumet Systems) , 

Ammonia nitrogen in Des P'laines and Calumet Systems , 

Bacterial 1ndic;ttors (downstream of treatment plants), 

Phenols. (in ' ~ e a  .Plaihes. System) ,. and the metals. 



(b) Significant degradation during 1973 as compared with 

1971 and 1972 was not noted 'for any parameter throughout 

the waterways. 

(3) correlations 

of the variable pairs investigated, the following were 

found to possess significantly high correlation, with quite 

similar regression coefficients for three years, at the 

respective sampling stations: (1) Total Suspended Solids 

vs. ~norganic Suspended Solids; (2) Total D4ssolved Solids 

vs. conductivity; and (3) Ammonia Nitrogen vs. Total 

Nitrogen. 



I. INTRODUCTION 

zt is the responsibility of the District to conduct 

surveillance regarding the water quality of the streams and 

canals within its jurisdiction. Consequently, annual reports 

writ ten by the Research and ~ e v e l  opment Department have 

included sections dealing with results of their water quality 

surveillance ( 2 ) ,  ( 3 ) ,  (4 ) ,  (15). It should be noted that the 

State of Illinois has also conducted water quality sampling 

programs within the District waterways, issuing a summary 

evaluation for the years 1968 through 1970 (l), and have 

developed a computerized data base for stream quality data, 

. with the summary statistics printouts published for the years 

1971 and 1972 (lo), (11). 

Waterways data are compared with existing State of ~ll'inois 

water quality standards, where applicable. Profiles of all 

available parameters are graphically presented as bar charts 

indicating annual ranges and averages at the waterways sampling 

stations. D a t a  for 1971 Ei.1972 were included on these bar charts 

to note any significant changes occurring during the period 

1971-1973. Detailed and summary observations of water quality. 

were made based on these graphs. 

The waterways data management system contained 



considerable da ta  .for treatment p l a n t  e f f l u e n t s  a s  we l l  as 

f requent  samples a t  the  Lemont and Lockport sampling s t a t i o n s .  

Uskng these da ta ,  regression analyses w e r e  made f o r  a  v a r i e t y  

of  pa i red  variables f o r  the years 1971, ' 1972, and 1973 i n  an 

at tempt t o  a r r i v e  a t  use fu l  est imating equations.  I t  was . 

haped t h a t  c e r t a i n  parameters could be estimated with s u f f i c i e n t  

p rec i s ion  from o ther  parameters, so  a s  t o  reduce the  workload 

on the  Q u a l i t y  Control ~ a b o r a t o r i e s .  



I1 WATER QUALITY NETWORK 

Descr ip t ion  of Waterways 

The Metropol i tan S a n i t a r y  D i s t r i c t  i s  r e spons ib le  for the. 

q u a l i t y  of t h e  water  w i t h i n  t h e  conf ines  of  Cook County. A 

map d e p i c t i n g  t h e  waterways is  shown i n  F i w r e  1. P r i n c i p a l  

man-made water  courses  are t h e  North Shore Channel connect ing 

Lake Michigan a t  W i l m e t t e  t o  t h e  North Branch o f  t h e  Chicago 

River ,  t h e  S a n i t a r y  and Ship Canal extending from t h e  Chicago 

Avenue Cont ro l l ing  Works t o  t h e  Lockport Powerhouse, and t h e  

Cal-Sag Channel connect ing Calumet Harbor v i a  t h e  Calumet 

River  wi th  t h e  Main Channel. The func t ions  of t h e  c a n a l  system 

are t o  provide nav iga t iona l  f a c i l i t i e s  f o r  b o a t s  and barges  as 

w e l l  a s  t o  se rve  a s  r ece iv ing  waters  f o r  conveying t h e  flows 

from t r i b u t a r y  streams and sewage t rea tment  p l a n t  e f f l u e n t s ,  

and s torm water  r u n o f f s  from t h e  Lake Michigan watershed to  

t h e  Des P la ines  watershed through t h e  terminus a t  t h e  Lockport 

Powerhouse. The p r i n c i p a l  r i v e r  systems germane t o  the  

D i s t r i c t ' s  s u r v e i l l a n c e  programs are: The Chicago River  System 

branches flowing from t h e  Lake County border  on the  no r th  i n t o  

t h e  North Branch o f  the  Chicago River;  t h e  Des P l a i n e s  R i v e r  

System f lowing south  from Lake County and jo in ing  wi th  t h e  

d i scha rge  from t h e  Main Channel downstream of t h e  powerhouse 

a t  Lockport; and t h e  Calumet River System which flows i n t o  t h e  . 



LEGEND 

Bridge grab sample 

A Treatment Plant effluent 

Q Doily composite of several daily 
qrab samples 

0 Automatic monitoring station 
(doily composite) 



Cal-Sag Channel. 

The lock  sys.tems handl ing boat t r a f f i c  from and to  Lake 

Michigan a r e  l o c a t e d  a t  t h e  Chicago Con t ro l l i ng  Works f o r  

connect ing t o  the  Main Channel, and a t  OIBrien Locks f o r  

connec t ing  t o  t h e  Cal-Sag Channel. 

The Waterways Control  Sec t ion  of t h e  M&O Department h a s  

t h e  r e s p o n s i b i l i t y  o f  a d j u s t i n g  l a k e  water d i v e r s i o n  i n t o  t h e  - 

c a n a l s  ( 1 2 ) ,  ( 1 3 ) ,  (14 ) .  D i r e c t  d i v e r s i o n  i n t o  t h e  c a n a l s  i s  

accomplished a t :  Wilmette Pumping S t a t i o n ;  Chicago River 

C o n t r o l l i n g  Works; and a t  OIBrien Locks. Due t o  t h e  d i v e r s i o n  

l i r n i t i a t i o n s  imposed by f e d e r a l  dec ree ,  t h e  d i v e r s i o n  necessary  

t o  s u s t a i n  naviga t ion ,  and t h e  leakages  through locks ,  o n l y  a 

l i m i t e d  amount o f  l ake  water  is  a v a i l a b l e  as d i l u t i o n  w a t e r  

t o  t h e  cana l s .  Consequently, t h e  bu lk  o f  l ake  water  i s  d i v e r t e d  

du r ing  t h e  summer months when stream oxygen demands a r e  a t  

t h e i r  h i g h e s t .  



Types of Samples 

Two types of samples w e r e  taken i n  the waterways: (1) Grab 

samples from br idges ;  and (2)  24-hour composite samples (see 

Fiqure 1, and Table A-2, Appendix A ,  f o r  deskr ip t ion  of sample 

l o c a t i o n s  and types ) .  Composite samples were taken a t  those 

l o c a t i o n s  which had on-s i te  automatic s m p l i n g  f a c i l i t i e s  ava i l -  

able, as, f o r  example, a t  ,the e i g h t  automatic monitoring 

s t a t i o n s ,  and the major t reatment  p.lant e f f l u e n t s .  The labor- 
. .. 

a t o r y  a t  Lemont had s t a f f  a v a i l a b l e  a t  t h i s  loca t ion  t o  take  

s e v e r a l  grab samples per  day f o r  purposes of  compositing. The . 

bulk  of the  sampling loca t ion  w e r e  b r idges  which w e r e  v i s i t e d  

on a nominal once-per-month frequency. Three of these "bridge 

sampling runs" were made each month (sometimes less dur ing  the  

winter  months), one run f o r  each of the  th ree  r i v e r  systems: 

Chicago, Calumet, and D e s  P la ines .  

There w e r e  a t o t a l  of 39 br idge  sampling loca t ions ;  Twelve 

i n  the.Calumet System, four teen  i n  the  Chicago River System, 

and t h i r t e e n  i n  the D e s  P la ines  River System. Addit ional  stream 
.. 

'.. 

samples, d a i l y  composites, w e r e  taken a t  the e i g h t  automatic 

monitoring s t a t i o n s ,  a s  w e l l  as manually composi ted samples 

( s e v e r a l  grab samples mixed together  during each day) a t  Lemont, 

Stephens S t r e e t  b r idge  (one s t a t i o n  each f o r  the  San i t a ry  and 

Ship Canal, and f o r  the  D e s  P la ines  R ive r ) ,  and a t  Lockport, 

16 th  S t r e e t  Bridge. 



Daily composite samples were obtained for each of the 

three major treatment plant effluents. 

Two automatic sampling locations were associated with the 

monitoring stations at Lockport. Sampling in the forebay to 

the Lockport powerhouse was discontinued in 1971 and was super- 

ceded by a sampler in the powerhouse itself. 
. . 



- -  - . _~ _ .  . . 
. .. Types of Analvsis of Waterwavs samples 

,- ..- . 

Depending upon t h e  s ample~ loca t ion ,  a given sample was 

assayed for any of t h e  chemical, b io log i ca l ,  or physica l  
. i 

parameters l i s t e d  i n  Table A-1, Appendix ' A .  ., 'The samples from 

the automatic monitoring s t a t i o n s ,  wi th  the exception of the  

Lockport monitoring s t a t i o n ,  w e r e  analyzed f o r  5-day BOD, and 

Total Suspended S o l i d s  ( i n  some cases,  a l s o  for t he  organic f r a c t i o n  . -- -+ - 

of suspended solids),  The samples from the -b r idge  runs w e r e  

ana lmed  for up to 41 cons t i tuen t s ,  although . due t o  low year ly  

sampling f requencies  f o r  c e r t a i n  cons ti tuen ts  , 35 cons ti tuen ts  

were evaluated  i n  t h i s  r epo r t .  The number of cons t i tuen t s  

reported at the  composite sampling s t a t i o n s  were usua l ly  con- 

siderably iess than for the bridge runs .  

Tables A3,  and A4, i n  Appendix A ,  l ist  t h e  year ly  frequencies 

of ana lyses  f o r  t he  var ious  cons ti tuents  a t  t h e i r  r espec t ive  

sampling l oca t i ons  . 
~ h 6  35 parameters included for purposes of evaluat ion of 

. - 
water q u a l i t y  i n  the  D i s t r i c t  waterways are a s  follows: 

(I) Oxygen Demand Related Measurements : 

5-day Biological  Oxygen Demand ( 8 0 ~ ~ )  

Chemical Oxygen Demand (COD) 

To ta l  Organic Carbon (TOC) 



( 2 )  Solids: 

Toea1 Suspended So l ids  

Total Inorganic Suspended Sol ids  

Total Organic Suspended S o l i d s .  

Total So l ids  

Total Dissolved Solidg 
I >  

(3)  Bacter ia l  Indicators: 

Fecal  Coliform 

Total Coliform 

Fecal  Streptococcus 

(4) Nitrogen: 

Ammonia Nitrogen 

~iit;rate plus  N i t r i t e  Nitrogen . 
' (5) Dissolved Oxygen 

(6) Phosphorus . ( t o t a l )  

(7) Oil (hexane solubles) 

(8) Phenol 

(9) Temperature 

(10) pH 

(11) MBAS 

(12) Anions: 

Cyanide 

Chloride 

S u l f a t e  

.. , . ,- 
LC,. : . ,  :+-, 





Scope of Data Manasement System 

I n  order t o  f a c i l i t a t e  the repor t ing and evaluat ion of 

waterways data  a computerized data management system was de- 

signed and implemented i n  1970. A de ta i l ed  descr ip t ion of the 

sys tem appears - i n  Appendix A .  

Br ie f ly ,  the system was designed t o  s t o r e  and manage da t a  

r e s u l t i n g  from the assay of water samples taken a t  up t o  61 

locat ions .  The current  computer sys tem coding schemes for 

sampling locat ions and types of assays as  well  a s  the frequen- 

c i e s  and types of analys is  performed a t  the respective sampling 

s t a t i o n s  a r e  described i n  Appendix A .  

I n  addit ion t o  storage and r e t r i e v a l  c a p a b i l i t i e s  the da ta  

management system comprises a va r i e ty  of computer programs t o  

provide data  preliminary screening, generation of annual 

s t a t i s t i c a l  repor ts ,  da ta  l i s t i n g s ,  and graphs a s  computer 

terminal p r in tou ts .  The pr inc ipa l  types of computer outputs  

comprising the annual Waterways Data Compendiums (5)  , (6)  , (71, (8) 

a re  a s  follows: 

(1) Annual frequencies of assays a t  sampling s t a t i o n s  

( 2 )  Yearly summary s t a t i s t i c s  f o r  each const i tuent  a t  

a l l  s t a t i o n s  . 
( 3 )  Monthly and yearly summary s t a t i s t i c s  f o r  those s t a t i o n s  

sampled frequently (not avai lable  i n  1970 r e p o r t ) .  





E f f e c t s  of Atmospheric P r e c i p i t a t i o n  

Qual i ty  i n  the  D i s t r i c t  waterways i s  inf luenced by s t o m  

p a t t e r n s  and i n t e n s i t i e s  Storms of s u f f i c i e n t  i n t e n s i t y  can 

cause overflows from combined s a n i t a r y  and storm s e w e r s ,  a s  w e l l  

a s  occas ional  bypassing of r a w ,  o r  p a r t i a l l y  t r e a t e d  sewage, from 

overloaded t reatment  p l a n t s .  Consequently, it becomes impor tan  t 

t o  inc lude  the  h i s t o r y  of p r e c i p i t a t i o n  when eva lua t ing  w a t e r  

q u a l i t y  condi t ions wi th in  the D i s t r i c t ' s  j u r i s d i c t i o n .  

A t abu la t ion  of f requencies  of occurrence of average d a i l y  

p r e c i p i t a t i o n  i n t e n s i t i e s  f o r  the  years  1971, 1972, and 1973, i s  

shown i n  Table 1. High i n t e n s i t y  storms occurred wi th  comparable 

frequencies  during the  years  1971 and 1972, r e spec t ive ly .  A more 

"normal" p r e c i p i t a t i o n  p a t t e r n  was noted dur ing  1973 when t h e  

incidence of heavy storms was notably  less than f o r  the  two 

preceeding years .  Tota l  annual p r e c i p i t a t i o n  was 28.4 inches,  

36.1 inches,  and 33.2 inches f o r  the  years  1971, 1972, and 1973 

respec t ive ly .  

Since the  frequency of  sampling i n  the  waterways was oniy 

about once p e r  month, a t  most loca t ions ,  the  schedul ing of 

samples t o  r e f l e c t  "dry weather condi t ions" becomes an important  I 

considera t i o n .  Tabulations of the  higher i n t e n s i t y  p r e c i p i t a t i o n s  

(considered to  be those g r e a t e r  than 0.5 inches p e r  day) , along 

wi th  t h e  waterways sampling schedules,  a r e  shown i n  Tables 2, 



3, and 4, f o r  the yea r s  1971, 1972, and 1973, r e spec t ive ly .  

An examination of these  d a t a  show t h a t ,  i n  most ins t ances ,  

samples w e r e  taken a f t e r  the  major e f f e c t s  of storms had sub- 

s ided .  However, t h e r e  were s e v e r a l  ins t ances  where samples 

were taken on, o r  s h o r t l y  a f t e r ,  t h e  storm d a t e s .  For example, 

t h e  fol lowing sample d a t e s  w e r e  observed t o  correspond to "wet 

weather condi t ions" : 

Storm d a t e  

J u l y  8, 1971 

D e c e m b e r  14, 1971 

December 15, 1971 

June 14, 1972 

August 23, 1972 

Inches Sample Date River System 

1.05 J u l y  8,  1971 D e s  P la ines  

0.68 December 14, 1970 Des P l a i n e s  

1.08 December 16, 1971 

1.27 June 14, 1972 

1.05 August 23, 1972 

Calumet 

Calumet 

D e s  P l a i n e s  

October 11, 1972 

October 31, 1973 

October 11, 1972 

Noverriber 1, 1973 

D e s  P l a i n e s  

Calumet 

On t h e  basis of  the  p r i o r  observat ions  regarding  annual 

r a i n f a l l ,  i t  i s  a n t i c i p a t e d  t h a t  the  water q u a l i t y  r e s u l t s  for- 

t h e  year  1973 should be improved when compared t o  the  years  1971 

and 1972. 
I 



METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 1 

Class 
In terva l  
Inches 
b !!L 

Frequency 

(1)  Averages o f  10-12 ra in  gauge s t a t i o n s .  
Annual prec ip i ta t ion  during 1971 was 28.4 inches 

(2)  Averages of 9-11 ra in  gauge s t a t i o n s .  
Annual prec ip i ta t ion  during 1972 was 36.1  inches  

, ------------ 

verages o T l 2 ~ 2 3  r a i n  gauge s t a t i o n s  . -0 t x----- 
Annual prec ip i ta t ion  during 1973 was 33.2 inches 



METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 2 

(1) Aver&ges o f  10-12 r a i n  gauges. 

Month 
Jan .  
Feb . 
March 
A p r i l  
May 
June 
June 
J u l y  
J u l y  
J u l y  
J u l y  
August 
Auws t 
Sept .  
Sep t .  
October 
November 

I ~ I I ~ € ! I  

December 

D e c e m b e r  
December 
Annual 

PRECIPITATION AND RIVER 

Monthly 
Inches  
1.18 
1.64 
1.95 
0.64 
2.21 
3.41 

4.20 

2.86 

2.96 

0.68 
1.2 3 
5.45 

28.4 

SYSTEM SAMPLE DATES, 1971  

River  
Chicago - 

3,24 
23 
20 
4 
3.17 

1 

5 

- 
14 

3 
8,28 

2 
Above 

Day 
3 
4 - 
- 
5 
6 

4 
5 
8 

23 
10  
24 

5 
1 9  - 
- 

10 
14 
15  
29 
30 

System Sample Dates 0 .5 in .  
Inches  
0.57 
0.58 - 
- 
0.71 
0.61 

0.74 
1.21 
1.05 
0.78 
0.68 
1.57 
1.13 
0.74 - 
- 
2.08 
0.68 
1.08 
0.52 
0.65 
15.4 

Calumet ' 
5 

11 
4 
7 
1 3 .  

10,29 

21 

- 
- 

27 
17 
16 

- 

~ e s ~ l a i n d s  
13  
18 
24 
15 
20 
23 

8 

- 
23 

20 
10  
14 
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METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 4. 

8 
I 

-- -- (1) Averages of  12-20 r a i n  gauges .. 
'-\. *I -. ..- 

Month 
Jan.  
Feb . 
March 
March 
A p r i l  
A p r i l  
Apr i l .  
MaY 
May 
June 
June 
J u l y  
J u l y  
Auqus t 
Sept .  
Sept .  
Sept .  
October 
October 
October 
Nov . 
December 
December 

Annual 1 

PRECIPITATION AND RIVER 

Monthly 
Inches 
1.21 
0.67 
3.68 

4.51 

3,157 

2.60 

3 -40 

1.46 
4.08 

3.38 

1.05 
3.31 

33 .22  

SYSTEM SAMPLE DATES, 197 
\ 

River 
Chicaqo 

31 
28 
21 

25 

. 
24 

27 

25 

15 
26 - .  

25 

14 
12 

p r e c i p i t a t i o n  (l) 
Above 

Say 
3 - 
29 
31 
9 

21 
30 
25 
27 

5 
16 
4 

20 - 
17 
24 
29 
1 2  
13  
31  
31 
4 
13 

Svstem Sample Dates C 0. S in .  
Inches 

0.62 - 
0.60 
0.89 
0.58 
1.32 
0.91 
0.69 
1 . 2 8  
0.57 
1 . 1 2  
0.77 
0.60 - 
1.02 
0.75 
0.65 
0.75 
0.80 
0.61 
1.06 
1.13 
0.89 

17.61 

C a l ~ m e t  
24 
22 

7 

12. 

16 

20 

24 

8 
20 

3 

1 
27 

: ~ e s ~ l a i n d s  
30 
27 
15 

5 

15  

1 9  - 

11 

1 
. - 13 - 

10 

8 - 

L 



TII. DISCUSSION OF WATERWAYS QUALITY CONDITIONS 

Bar charts  showing the annual ranges and averages for 
, 

the various constituents measured within the waterways a re  

shown in  Appendix B, ~ i g u r e s  B 1  through B35. ' ~ a c h  parameter is 

represented'by a s e t  of four bar .char t s ,  one for  each of the 

following four def.ined waterways sectors:  

(a)    he chicago ~ i v e r  System (North Sector) is comprised of the 

North Shore channel, and the North ~rar ich  of the Chicago . . 

River (East, West, and c id die Forks of the North Branch. ) 

(b) Chicago River System - South Sector 

This is the sector downstream of the confluence with the 

Chicago River, including the Sanitary and Ship Canal, t o  

the Lockport powerhouse and dam, 

(c )  The Calumet River System comprising the principal  navigable 

portion: the Calumet River t o  the confluence with the  

~ i t t l e  Calumet River, culminating i n  the Cal-Sag. channel 

which, in  turn,  flows into the Sanitary and Ship canal, 

~ r i b u t a r i e s  t o  t h i s  system are: the Grand Calumet River, . 
the L i t t l e  Calumet River, North creek, and ~hor;;i'.-creek. 

(d) The Des Plaines River System consisting of the Des Plaines 

~ i v e r  from the Lake County Line (County ~ i n e  Road) t o  i ts  

confluence w i t h  the  Sanitary and Ship Canal downstream of 

the Lockport powerhouse, and t r ibutar ies  t o  the Des Plaines 



River as follows: Buffalo Creek, Wheeling Drainage Ditch, 

and S a l t  Creek. 

I n .  order t o  f a c i l i t a t e  use of the bar charts ,  it is sug- 

gested t h a t  the reader familiarize himself with the t r ibu tary  

as w e l l  as the  main stem sampling s t a t ion  sequences for  the  

three pr incipal  r ive r  systems: ' 

(a)  The chicago River System (North and South Sectors) 

North Branch Tributaries: 

County Line Road, W e s t  Fork 

County Line  Road, Mid Fork 

. County Line Road, East Fork 

East Lake Road, Mid Fork 

Dempster Street ,  North Branch 

Main Stem 

Central Road, North Shore Channel 

Touhy Road, North Shore channel 

Wilson Avenue, North Branch 

Ohio Street ,  North Branch 

,Madison Street ,  South Branch 

Damen Avenue, South Branch 

Harlem Avenue, Sanitary and Ship Canal 

Highway 83, Sanitary and Ship Canal 

Lemont, Stephens St., Sanitary and Ship canal 

Lockport, 16th Street, Sanitary and Ship canal 

- 20 - 



(b) The Calumet Ziver Sys t em 

TriSutaries: --- 

Joe O r r  Road, Thorn Crezk 

Wentwor t h  Avenue, North Creek 

Wentwor t h  Avenue, L i t t l e  Calumet River  

135th and Ashland, L i t t l e  Calumet River  

Wolf Lake, B ~ r n h a m A ~ n u e  - - - - - - - 
----- 

Ind iana  Harbor B e l t  R .  R .  Bridge, Grand Calumet River< 

Main Stem 

Wing  Avenue, Calumet River  

130tl-i St., Calume t River  

Ind iana  Avenue, Calumet River  

Ashland Avenue, L i t t l e  Calumet River  

Crawford Avenue, Cal-Sag Channel 

Cicero  Avenue, Cal-Sag Channel-- 
-- ------ 

------- 

Highway 8 3 ,  Cal-Sag Channel 

(c) Des P1aine.c i t iver  System 

~ r i k . , :  c a r i e s  : -- 
County Line Road, Buf fa lo  Creek 

Hintz  Road Wheeling Drainage Ditch 



~ i r s t  Avenue, S a l t  creek 

Wolf Road, S a l t  Creek 

Main Stem 

County ~ i n e  Road, P a l a t i n e  ' ~ o a d ,  cent ra l  Road, 

c a k t o n  S t r e e t ,  Belmont Avenue, R o o s ~ v ~ ~ ~  Road, 

Ogden Avenue, W i l l o w  S p r i n g s  Road, 

Lernont, Stephens Street 



Dissolved Oxyqen (Figure B-7) 

Generally, the dissolved oxygen levels were highest as the 

water entered from Lake Michigan and decreased downstream. The 

North Sector of the Chicago River System ave'raged 7.6 mg/l at 

cent ra l  Road and dropped t o  3.4'mg/l a t  Ohio St ree t  during 1973, 

The level  a t  cent ra l  Road was s l igh t ly  lower than preceding 

years. With the input of diversion water through the Chicago . 

River the average level  increased t o  5.5 mg/l at Madison S t ree t  

on the South Branch of the Chicago River and then slowly 

declined i n  the downstream s ta t ions  on the Chicago sanitary 

and Ship Canal t o  3.3 mg/l. A t  Damen Avenue these D.O. levels 

were s l i gh t l y  lower during 1973 than i n  preceding years. 

The Calumet River System showed an average of 9.0 mg/l a t  

Ewing Avenue near 'the mouth of the Calumet River and declined 

t o  3.9 mg/l a t  Highway 83 i n  the Cal-Sag channel, above i t s  

confluence with the Sanitary and Ship Canal. I n  general there  

was no substant ia l  change i n  D.O. levels i n  th i s  r ive r  systeni. 

Several s ta t ions had samples i n  1973 for  which no dissolved 
-. 

oxygen was detected, generally during the summer months, These 

s ta t ions  included Central Road on the North Shore Channel, 
... 

Harlem Avenue and Highway 83 on the Sanitary and Ship Canal, 

Ashland, Cicero Avenue and Highway 83 on the Cal-Sag channel, 
:\ & 

a t  Indiana Harbor Belt R.R. on the Grand Calumet River, as 

well as  the s ta t ions  on Thorn Creek and North creek. 

- 23 - 



Comparison w i t h  1971-1972 shwa,  t h a t  t h e  D.O. l e v e l s  

e n t e r i n g  from Lake Michigan were s u b s t a n t i a l l y  lower a l though  

s t i l l  q u i t e  h igh  averaging 7.6 mg/ l .  The l o w e r  s t a t i o n s  i n  t h e  

-> 
Chicago River  system North Sec to r  averaged g e n e r a l l y  about  the 

s a m e .  The m i d d l e  and east forks of t h e , N o r t h  Branch having 

shown i n c r e a s i n g  D.O. l e v e l s  over  p rev ious  y e a r s  l e v e l e d  o f f  : 

i n  1973. Ohio S t r e e t  showed t h e  same range of D.O. l e v e l s .  

I n  the South Sec tor  o f  t h e  Chicago River System t h e  D.O. l e v e l s  

du r ing  1973 were s l i g h t l y  h ighe r  when compared t o  t h e  p rev ious  

t w o  y e a r s  wi th  t h e  averages  ranging from 1.2 t o  5.5 mg/l. 

Along t h e  main waterways of t h e  Calumet River  System t h e  

D.O. l e v e l s  were a ~ p r o x i m a t e l y  t h e  same i n  1973 as compared t o  

preced ing  years .  However, at Highway 83 on t h e  Cal-Sag channe l  

t h e  D.O. l e v e l  cont inued t o  d e c l i n e  i n . -mupar i son  t o  1971-1972. 

The average d i s s o l v e d  oxygen l e v e l s  found i n  t h e  D e s  P l a i n e s  
. . . . . , 

'1 
, . ;,:; ,-r. 

River  du r ing  1973 ranged between 6.0 'ng/l' and 10.24 mg/l. 

S e v e r a l  o f  t h e  g rab  samples taken w e r e  found t o  be ze ro ,  wh i l e  

some va lues  g r e a t e r  t han  s a t u r a t i o n  w e r e  recorded. T h i s  may 
1.. , -. 

be due t o  pho tosyn the t i c  oxygen product ion.  The D.O. l e v e l s  

observed i n  S a l t  Creek averaged 10.5 mg/l a t  t h e  upper s t a t i o n  

and d e c l i n e d  to 6.5 mg/l a t  t h e  lower s t a t i o n  ( F i r s t  Avenue) 

which i s  an improvement over preceding years .  



Biochemical Oxygen Demand (BOD) (Figure B-2) . 

The BOD data show tha t  the'.BO~ of the entering Lake 

water i n to  the North Shore Channel was about 5 mg/l a t  Central 

Road, s l igh t ly  higher than preceding years. ' Below the North 

Side Treatment works, the BOD level  was 9.3 mg/l a t  Touhy 

Avenue, In the lower section of the North Branch of the 

Chicago River-the BOD level  reached an average of 8.2 mg/l 

which was essent ia l ly  the same as i n  1972.. 

  he West ~ o r k  of the North Branch of the Chicago ~ i v e r  

entered Cook County with an average BOD of 10.2 mg/l compared 

t o  the other two Forks which averaged 4.6 mg/l. 

The observed range of BOD i n  the South Sector of the 

Chicago River System was between 1 and 32 mg/l. The highest 

average BOD for  t h i s  sector occurred a t  Highway 83 in  the 

Chicago Sanitary and Ship Canal, above the confluence with the 

Cal-Sag channel. This was about 2 mg/l higher than previous 

years. 

I n  the Calumet River System the BOD a t  the Calumet ~ i v e r  

s ta t ions ,  Lake s ide of the O'Brien ~ o c k s ,  averaged 4.0 mg/l 

with individual values between 1 and 8 mg/l. 

The BOD increased t o  8.8 mg/l just  below the Calumet 

Sewage Treatment Works ou t f a l l  and the confluence of the L i t t l e  

Calumet and Grand Calumet Rivers. Passing down the cal-Sag 



.Channel t h e  BOD dec l ined  t o  6.2 mg/l a t  Highway 83 j u s t  above 

'?.:,-+? ." 
. >. 

' ks confluence wi th  t h e  S a n i t a r y  and Ship Canal. 

F e  i n d i v i d u a l  l e v e l s  observed i n  t h e  D e s  P l a i n e s  River  

ranged from 1 m g / l  t o  a h i g h  of  18 mg/l. On t h e  average t h e  

BOD c r o s s i n g  t h e  Lake-Cook County l i n e  was 6.7 mg/l which w a s  

s l i g h t l y  h ighe r  t han  f o r  1971-1972. The BOD l e v e l s  decreased  

s l i g h t l y  moving downstream t o  an average of  5.0 mg/l a t  W i l l o w  

Spr ings  Road. The BOD l e v e l s  found i n  S a l t  Creek inc reased  

from an average of 3.3 mg/l t o  6.1 mg/l j u s t  above t h e  junc t ion  

w i t h  t h e  Des P l a i n e s  River a t  F i r s t  Avenue. 



Chemical Oxygen Demand (COD1 (Figure B-1) 

The chemical oxygen demand is  another parameter used as  an 

indication of the organic loading placed on the stream, 

I n  the North Sector of the chicago River System high COD 

levels were found i n  the W, Fork of the North Branch of the 

Chicago River during 1973, these values averaged 85  mg/l a t  

County ~ i n e  Road, The other two Forks had average COD levels 

of 56 mg/l. These levels were the same as found i n  1972, The 

average values for the main waterway ranged from a low of 

36 mg/l for.-incoming Lake water a t  Central Road i n  the North 

Shore Channel t o  a high of 67 mg/l a t  Wilson Avenue i n  the North 

Branch. Below Wilson Avenue the levels decreased t o  59 mg/l. 

In the South Sector of the Chicago River System the 

average concentrations increased from a low of 41 mg/l a t  

Madison St ree t  i n  the Chicago River t o  a high of 58 mg/l a t  

Highway 83 i n  the Sanitary and Ship Canal. The COD levels i n  

1973 were generally the same as those observed i n  1971-72. . 

Similar t o  BOD, re la t ively high concentrations of COD were 

found i n  the t r ibutar ies  t o  the Calumet River System with the 

highest concentration i n  1971 through 1973, observed i n  Thorn 

creek a t  Joe O r r  Road, which averaged 133 mg/l COD i n  1973 and 

i n  North creek a t  Wentworth Avenue which averaged 143 mg/l, 



Thorn Creek r ece ives  d i scha rge  from t h e  Bloom Township S a n i t a r y  
. * .  ' .  

D i s t r i c t  Treatment P l a n t ,  which i s  o u t s i d e  t h e  j u r i s d i c t i o n  

of  the Metropol i tan S a n i t a r y  Distr ic t .  North Creek flows i n t o  

I l l i n o i s  f r o m  Indiana east of t h e  Wentworth Avenue sampling 

s t a t i o n .  

The COD l e v e l s  g e n e r a l l y  r o s e  a s  one proceeded downstream 

from Lake Michigan. The average a t  Ewing Avenue on t h e  

ca lumet  ~ i v e r  was 43 mg/l w i th  l e v e l s  i n c r e a s i n g  t o  98 m g / l  

F 
a t  Ashland Avenue on t h e  L i t t l e  Calumet River. Then t h e  COD 

l e v e l s  s lowly  dec l ined  t o  7 1  mg/l a t  Highway 83  i n  t h e  Calumet- 

Sag Channel. 

The d a t a  shw t h a t  g e n e r a l l y  t h e  1973 l e v e l s  were t h e  same 

as those found i n  1972 i n  t h e  Chicago River  System. However, 

t h e  COD l e v e l s  i n  the Calumet River  System w e r e  g e n e r a l l y  

. , higher i n  1373 Mr hompared t o  t h e  preceding years .  
"" 

The COD l e v e l s  found i n  t h e  D e s  P l a i n e s  River  ranged 

between 58 m g / l  and 64 mg/l which w e r e  lower than  1971-72. The 

average  concen t r a t i ons  f o r  1973 w e r e  r e l a t i v e l y  c o n s t a n t  a t  

about  63 mg/l as the D e s  P l a i n e s  River e n t e r s  t h e  no r the rn  p a r t  

of  Cook County and downstream t o  t h e  l e v e l  of 58 mg/l a t  wi l low 

Spr ings  Road. The average COD l e v e l s  i n  S a l t  Creek rose s l i g h t l y  

proceeding  downstream from 59 mg/l a t  Devon Avenue to  a h i g h  

of 75 mg/l downstream a t  Wolf Road. These l e v e l s  w e r e  s l i g h t l y  

l o w e r  t han  observed i n  1972. 



T o t a l  Orqanic Carbon (TOC) (F iqure  B-25) 

Jt is ev iden t  t h a t  c o n c e n t r a t i a n s  r e p o r t e d  f o r  t h i s  

parameter  du r ing  - 1971 were exces s ive ly  h i g h  i n  t h e  u p p e r . t r i b u -  

t a r i e s  t o  the chicago River ,  as w e l l  as downstream of  t h e  North 

S i d e  sewage t r ea tmen t  p l a n t  a t  Touhy Avenue. A similar s i t u a -  

t i o n  was observed i n  1971 i n  the t r i b u t a r i e s  t o  the main s t e m  

of  the Calumet system. Abnormally h igh  concen t r a t i ons  w e r e  
<.. 

also noted i n  t h e  upper D e s  P l a i n e s  Rivqr system d u r i n g  1971. 

To a lesser e x t e n t ,  t h e  same phenomena.were a l s o e v i d e n t  i n  

t h e  case o f  BOD5 and COD concent ra t ions .  BY c o n t r a s t ,  1973 

was a somewhat more normal y e a r  regard ing  s to rm i n t e n s i t i e s ,  

and t h i s  fact is r e f l e c t e d  in > .  much lower TOC c o n c e n t r a t i o n s  

i n  1973 a t  the f s e p s c t i v e  saaipZLng s t a t i o n s ,  .W. g e n a r a l ,  TOC 
> - 

~ o n c e n t r a t b q s ~  w # m  e i g n i f  ic.a*ly lower #x& ., . in 1973 

as compared t o  1971 and 1972 d a t a ,  
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Ammonia Nitroqen (Figure B-8) 

As the  incoming Lake waters mixed with eff luents  discharged 

from the treatment plants and other sources, the ammonia nitrogen 

levels increased rapidly. Ammonia nitrogen averaged 0.84 mg/l-N 

near the lake a t  Central Road i n  the North Shore channel and 

increased below the NSTP t o  4.4 mg/l-N. The ammonia levels of 

incoming lake water were higher than those found i n  1971-72. 

A fur ther  increase occurred downstream a t  Ohio St ree t  t o  a 

leve l  of 5.5 mg/l. Relatively high ammonia levels were 

observed entering the West and East Forks of the North Branch 

of the Chicago River a t  the County Line Road where averages of 

6.3 and 6.0 mg/l-N were found, Both these s ta t ions  were sub- 

s t a n t i a l l y  higher than i n  1972. 

After mixing with Chicago River water the  average concen- 

t r a t ion  decreased t o  3 . 3  mg/l-N. Further down the Sanitary and . 
'P*,:. ,, - * * 

Ship ~aura3 the level  increased t o  6 .2  mg/l below the west- 

Southwest STW discharge a t  Harlem Avenue and remained a t  high 

levels  i n  the lower p a r t  of the waterways system. 

Within the Calumet River System the ammonia concentration 

ranged from 1.3  mg/l-N a t  92nd St ree t  near the mouth of the  

Calumet River to  9.0 mg/l a t  Ashland Avenue below the Calumet 

sm. These levels were about the same as observed i n  1972. A 

s igni f icant  amount of ammonia-N also enters the Calumet River 



in the vicinity below 130th Street from the Grand Calumet and 

Little Calumet Rivers. The highest ammonia concentrations 

occurred at ~ndiana Harbor Belt R.R. Bridge in the Grand ~ a l ~ m e t  

River, with a maximum of 31.6 mg/l and an average of 13.3 m g / l .  

 his sampling station is near the Illinois-~ndiana State line. 

The Grand Calumet River has part of its flow originating in 

Northern Indiana and receives discharges from several municipal 
:' . . t l  

treatment plants and industrial wastes. These wastes comprise 

a substantial portion of the flow. 
2% 

The Des Plaines River had comparatively low ammonia nitrogen 

levels. The average concentrations ranged between 0.39 mg/l 

and 1.31 mg/l as M. A signifiqant . , contribution 02 ammonia was 
.** 

made ky Salt eraek, whera the b u a l  1973 aver* concentration 
" 5, . 

, . '5 . .e,* 

increased fxm,-8.3 mg/l at D Avenue to 2;ww/1 at wolf Road, 

dropping to 1.6 mg/l at ~irst Avenue due to dilution from Salt 
% . 

+yG-ii .bl - TLvb,,'  CkX ..+ -4. -. . . ,rp 

Cre~.~ibtqtaralfus , 

. . 
camparisona q,f annual irvkrages for the period 1971 - 19.73 

in the main stems of the three river systems show: (1) 1972 and 

1973 concentrations were roughly comparable and were lower than 

1971 concentrations for both Chicago and Des Plaines River Systems; 

and (2) no significant improvement was noted for the Calumet 

main stem. 



Nitrite-Nitrate Nitrogen (Figure B-9) 

Nitrite and Nitrate forms of nitrogen are generally a 

result of biological conversion of ammonia and organic nitrogen. 

Streams with sufficient oxygen will favor the oxidation of 

ammonia to nitrite and nitrate; whereas, streams depleted in 

D.O. will result in utilization of the'oxygen in the nitrate, : 

thus converting the nitrogen to ammonia and nitrogen gas. 

.a\ In the chicago River System the average nitrite-nitrate N 

increased from a low of 0.5 m g / l  as N near Lake Michigan to a 

level of 2.61 mg/l as N below the North Side STW in the North 

Shore Channel. 

In the southern sector of the Chicago River System the 

nitrite-nitrate levels exhibited a slow decline moving down- 

stream. The average nitria-nitrate levels decreased from 

1.73 mg/l N at Madison Street in the North Branch of the Chicago 
" "t 7, A 

~ i v e r  to 0.91 ny/l N at Highway 83 in the Sanitary and Ship 

Canal. 

At all stations there was a substantial variation. 

Individual concentrations observed in the Chicago River System 

varied from a -low of 0.03 mg/l to a high of 7.00 mg/l as N. 

In the Calumet River System the average nitrite plus 

nitrate nitrogen levels ranged between 0.62 mg/l and 1.73 .mg/l. 



The h i g h e s t  concent ra t ion  occurred a t  130th S t r e e t  i n  t h e  

Calumet River  wi th  an  average o f 1 . 7 3  mg/l N. The n i t r i t e -  

n i t r a t e  l e v e l s  slowly decreased from 1.65 m g / l  as N b e l o w  t h e  

-? 
Calumet STW t o  0.94 m g / l  a s  N a t  Highway 83 on t h e  Cal-Sag 

Channel. 

I n  gene ra l ,  t h e  D e s  P l a ines  River  System had the h i g h e s t  

l e v e l s  encountered f o r  a l l  o f  t h e  r i v e r  systems. The l e v e l s  
I-. ' 

decreased  s l i g h t l y  from 1.58 mg/l N a t  t h e  County Line Road 

downstream t o  1-15 m g / l  N a t  Roosevelt  Road and then  inc reased  

t o  1.81 mg/l i n  t h e  downstream s e c t i o n  of t h e  D e s  P l a i n e s  River  

below t h e  inpu t  of S a l t  Creek. One t r i b u t a r y ,  Wheeling Ditch,  

had r e l a t i v e l y  h igh  concen t r a t ions  averaging 4.13 mg/l as N 

du r ing  1973. The o v e r a l l  l e v e l s  w e r e  about t h e  same a s  

observed i n  1971-1972. 



Total Phosphorus as P - (Figure .- B-19) 

In the North Sector of the Chicago River the total 

phosphorus levels climbed back to levels observed prior to 1972.* 
\ 

In 1973 the phosphorus concentrations of the incoming Lake 

waters averaged 1.07 mg/l P and .increased moving downstream 

to 3.26 mg/l P at 0hio Street. These levels were approximately. 

0.8 to 1.4 mg/l higher than 1972 values.' 

In the South sector of the Chicago River System the 

opposite pattern was observed with the phosphorus levels decreas- 

ing as the water moved downstream. The average concentration 

in 1973 at Madison Street was 2.21 mg/l and at the downstream 

station of Highway a i  the average was 1.10 mg/~..  he levels 

were higher than 19.23 and more in line with those observed 

In the CaL- River Gystola I&&-1973 levels were generally 

the same as those in 1972 at a nuniber oi the stations. A t  the 

lake side of the O'Brien Locks the phosphorus average levels 

ranged between 0.33 and 0.50 mg/l as P. Downstream of the 

calumet STW the phosphorus levels averaged between 1.49 and 1.08 

mg/l. Thorn creek had the highest phosphorus concentration 

averaging 3.36 mg/l at Joe Orr Road in 1973. 

* The city of Chicago initiated a ban on the sale of high phosphate 
detergents in February 1971, which was nullified by court action 
in March, 1973. 
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Fecal Coliform (Figure B-4) 

zn the North Sector of the Chicago River System the counts 

decreased below the North Side STW while increasing further 

downstream. At Central Road the geometric mean of 3134 per 100 mg/l 

was higher than Touhy Avenue, with a geometric mean of 477 per 

100 ml. The highest counts occurred at Ohio Street on the North 

Branch of the chicago River with a geometric mean of 12,705 

per 100 ml in 1973. This was a significant improvement as com- 

pared to 1971-72, when higher counts were observed at the upstream 

stations. 

The highest counts observed in the South Sector of the 

Chicago River System were at Darnen Avenue, South Branch of the 

Chicago ~ i v e r  with a geometric mean of 5,512 per 100 ml. These 

levels decreased down to Harlem Avenue, Sanitary and Ship Canal 

which had the lowest geometric mean in 1973 of 770 per 100 ml. 

This was the same trend observed in 1972 and can be attributed 

to chlorination.at the west-Southwest STW. 

In the Calumet River System the counts were lower near thq 

mouth of the Calumet River, the geometric mean at Ewing Avenue 

was 152 per 100 ml increasing to 3,100 per 100 ml at Indiana 

Avenue. The highest counts were observed at Ashland Avenue 

on the Cal-Sag Channel with a geometric mean of 738 per 100 ml. 



in 1973. Extremely high fecal eoliform counts were obtained 

on the Grand Calumet and Little Calumet Rivers just below the 

Indiana-Illinois line averaging 18,200 and 24,500 per 100 ml. 

Comparison of 1973 observed counts with 1972 and 1971 data 

shows that the 1973 geometric means were generally lower in the 

Chicago River System, especially at Touhy Avenue in the North 

Shore channel and Harlem Avenue on the .Sanitary and Ship canal. 

In the Calumet ~ i v e r  System the geometric mean counts in 1973 

were slightly lower than 1972 fox the upstream stations and 

about the same for the downstream stations. A similar situation 

was noted when comparing 1972 data with 1971 data.. 



. s. %t~l  cbliform classification includes organisms of . 
I 

both non-fecal as well as fgcal origin, 
pr 

The geometric mean during 1973 in the upper sector of 
C 

the ~ o r f h  Shore Channel was 85,533 per 100 91 at central Avenue, 

decreasing to 20,950 per ml below the discharge of the North 

Side STW. This was a reversal of the trends noted in 1971-72 
- 2% 9 

i 
and could be attributes to increased chlorination. The counts 

then increased to a high of 47, 848 per 100 ml at Ohio Street 
: ' 

on the North Branch of the Chicago River, This level was 

rather constant through the South Sector of the Chicago River 

System up to j3a .r lem Avenue, -low the West-Southwest STW, where - 

r 1 

the cbwtk d r m ' t o  45. %0 100 m l .  Thil level was 
- ;. . . . - .. 'I 

s u b ~ t i a l ~  than I n  197r:ia L972. iv . 

The Calumet River had levels of 6,857 per 100 ml at Ewing - 
j&"$&&&f$ . * w e  r e ,  'y i . - - 

Avenue ecrrafw-in fYtom Lake Michigan which sharply increased below 

the junQeion with the Grand Calumet River to 68,437 per 100 ml 

at ~ndiana Avenue. The highest levels were observed in the 

Little Calumet River at Wentworth Avenue just below the 

Illinois-Indiana line, 

The total coliform counts gradually increased moving down- 

stream in the Des Plaines River. The geometric means for 1973 

ranged from 52,510 per 100 ml at County Line Road to 177,934 

b.. . 
; ' .  

., 
1 
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Fecal Streptococcus (~igure B-5) 

In general, the overall pattern for the period 1971-1973 

in the District waterways for Fecal Streptococcus was quite ' 

similar to the results noted for fecal coliform'(Figure B-4). . 

Overall; one could not claim either gross improvement, 

nor gross reduction, in water quality for Feed Streptococcus 

L 

throughout the District's waterways during this three-year 

period. However, there were significant changes at some specific 

sampling locations. 

In the Chicago ~ i v e r  system significant improvement was 

noted downstream of the North Side treatment plant at Touhy 

Avenue, where the geometric means for the years 1971, 1972, 

1973 were, respectively, about 5000 c/100 ml., 800 d l 0 0  ml., 

and 300 d l 0 0  ml, Similar improvement downstream of the West- 

Southwest treatment plant was noted at Harlem Avenue in the 

Sanitary and Ship canal. In both of these instances however, 

the improvement was short-lived and no improvement could b'e . 

noted at Highway 83 on the Sanitary and Ship Canal for the 

year 1973 (about 1000 c/100 ml) as compared to the previous 

years, 1971 and 1972, Obviously, improved treatment plant 

effluent chlorination techniques were effective, but.could 

not cope with the effects of combined sewer overflows 



and treatment plant bypasses which occur during intense storms. 

The main stem of the calu&t River System showed .little 

change in Fecal Streptococcus levels during the period 1971-1973, 

however, there was evidence of steady degradqtion of quality 

at Highway 83, in the Cal-Sag Channel, where the following 

levels were noted for the years 1971, 1972, 1973, respectively,, 

as about 100 c/100 ml,, 700 c/100 ml., and 1300'c/100 ml, The 

tributaries to the main stem of the calumet System became 

progressively higher in Fecal Streptococcus levels during the 

years 1971, 1972, 1973, respectively. . 

The main stem of the Des Plaines River System remained 

relatively unchanged for Fecal Streptococcus levels during the 

period 1971-1973, The geometric mean at Willow Springs Road 

in 1973 was 275 c/lOO ml. 



PH .(Figure B-18) 

The na tura l  buffzr capaci ty i n  t h e  waterways wqs s u f f i c i e n t  

t o  maintain pH within acceptable l i m i t s  during a l l  observations 

at a l l  s t a t i o n s  except f o r  two year ly  maximums i n  t h e  Des Plaines -- 
u 

River, w h e r e  a pH value of 9.1 was recorded i n  1973 a t  Pa l a t i ne  

Road, and a value of 9.2 i n  1971, a t  Central  Road. I n  general,  

during 1973, upstream values i n  t h e  main stems of the Calumet 

and Chicago River systems w e r e  i n  t h e  range of 7 - 8, dropped 

somewhat and then rose  again p r i o r  to  leaving the systems. 

Values were genera l ly  higher i n  t h e  Des Plaines system, enter -  

ing  at* County Line Road i n  t h e  p H  range of about 6.7 - 8.4, 

dur ing 1973, and leaving a t  Lemont i n  the annual range of about 

7.2 - 8 ;7 .  Overall, the pH values were s l i g h t l y  lower f o r  t h e  

t r i b u t a r i e s  t o  t h e  Chicago River and Calumet River .  systems i n  

1972 and 1973, than i n  1971. 



Temperature ( ~ i g u r e  B-17) 

#No s i g n i f i c a n t  o v e r a l l  d i f f e r e n c e s  were no ted  f o r  

t empera tures  du r ing  t h e  p e r i o d  1971-1973. The g e n e r a l  p a t t e r n  

when proceeding downstream i n  any one of t h e  t h r e e  main s tems 

is a r ise i n  wa te r  temperature  due p r i m a r i l y  t o  t h e  a d d i t i o n  
J 

of  h e a t  from sewage t r ea tmen t  p l a n t  e f f l u e n t s ,  as w e l l  as f r o m  

t h e  u s e  of  some of  t h e  wate r  f o r  coo l ing  i n d u s t r i a l  p l a n t s  and 

u t i l i t i e s .  

The average y e a r l y  tempera ture  rise from t h e  Lake to  

Lockport  du r ing  1973 w a s  ~ O C ,  whi l e  t h e  average y e a r l y  

tempera ture  rise f o r  t h e  D e s  P l a ines  River  main s t e m  from County 

L ine  Road (Lake - Cook c o u n t i e s )  t o  Lemont was 0.2Oc. 



Total Dissolved Solids (Figure B-10) 

In the North Sector of the Chicago River System the dis- 

solved solids concentration increased going from Lake Michigan 
. 

to sampling stations below the North Side STW, The average 

dissolved solids concentration entering at Central Road from 

. Lake Michigan was 215 mg/l. The dissolved solids then increased 

to an average of 508 mg/l at Ohio street-. There is evidence of 

the dilution affect of the Lake waters from the Chicago River 

with resulting dissolved solids dropping to an average of 

377 mg/l at Madison Street. The concentrations then rose sharply 

below the West-Southwest STW to levels of 490 mg/l which were 

higher than the dissolved solids observed in 1972. 

In the Calumet River System a similar pattern was noted 

with a level of 259 mg/l near the Lake and increasing levels 

downstream with a sharp rise below the Calumet STW at Ashland 

Avenue to 673 m g / l .  The highest concentrations of dissolved 

solids were observed in Thorn Creek averaging 1029 mg/l. Thorn 

Creek drains a large agricultural area which could contribute 

to the high dissolved solids. In addition the Bloom Township 

Sanitary District, which is an area outside of the Metropolitan 

Sanitary District, has a treatment plant which discharges into 

Thorn creek upstream of the Joe Orr Road sampling station, 



In the Des Plaines River System the average dissolved 

so l ids  concentrations ranged between 594 and 832 mg/l. The 

highest concentrations were observed i n  the tributaries t o  the 

D e s  Plaines River with Buffalo creek averagihg 680 mg/l and 

Salt Creek having average concentrations from 722 t o  832 mg/l. 
2 



Total Solids ( ~ i g u r e  B-13) 

A s  would be expected, the means and ranges for  t h i s  

parameter during the period 1971-1973 followed the patterns 
! 

already described for Total Dissolved Solids . ( ~ i ~ u r e  B - l o ) ,  and 

d i f f e r  a t  most s tat ions by scale only. The variation i n  con- 

centration when proceeding downstream in  the main stems of 

both the .Chicago and Calumet Systems during 1973 were similar: 

Lake-water containing about 200,mg/l t o  300 m g / l  (based on annual 

averages) was increased in  t o t a l  solids concentrations by ad- 

mixture with tributary streams (containing considerably higher 

sol ids)  as well as treatment plant effluents, storm water over- 

flows, and treatment plant bypasses, so tha t  the water leaving 

a t  Lockport contained about 700 mg/l of Total Solids. L i t t l e  

. variation in  the Des Plaines River System was noted, except 

for  several extreme ranges induced by storm conditions in  1971. 

No overall significant differences were noted for the 

three years, respectively, in  the main stems of the three rivers,  

however, the t r ibutar ies  were usually lower in  Total Solids for  

the  years 1972, 1973 as compared t o  1971. 



T o t a l  Suspended So l ids  (Figure B-15) 

Probably the s i n g l e  most s t r i k i n g  f e a t u r e  of  the data 

f o r  the per iod  1971 - 1973 is the extreme annual concen t ra t ion  

ranges occurr ing  a t  m o s t  s t a t i o n s .  The impact of  the i n t e n s e  

s torm p a t t e r n s ,  t y p i c a l  of t h e  years  1971 - 1972, a r e  e s p e c i a l l y  

ev iden t  i n  the  D e s  P la ines  River, where a l l  of the maximum 

concen t ra t ions  above 400 mg/l occurred during 1971, and the 

lowest  annual ranges and means w e r e  observed dur ing  1973, the 

most "normal" year  i n s o f a r  a s  storm p a t t e r n s  w e r e  concerned. 

During 1973, To ta l  Suspended So l ids  concent ra t ion  increased  from 

an average of  45 mg/l a t  County Line Road t o  73 mg/l a t  Lemont, 

w i t h  the h i g h e s t  i n c r e a s e  occurr ing  downstream of Willow Springs 

Road. 

Extreme concent ra t ion  ranges w e r e  also ev iden t  i n  the 

Calumet and chicago River Systems, however they occurred a t  

va r ious  s t a t i o n s  dur ing  1972 and 1973 a s  w e l l  as dur ing  1971. 

~ o s t  of t h e  extreme ranges were recorded a t  t h e  t r i b u t a r i e s  to  

the Calumet System, w h i l e  l a r g e  annual concent ra t ion  ranges 

w e r e  noted i n  t h e  main s t e m  of t h e  Chicago River System at: 

Touhy Avenue, Lemont, and Lockport. Water leaving  the system 

a t  Lockport had an annual average of  26.5 mg/l of  T o t a l  Sus- 

pended S o l i d s  dur ing  1973, cons iderably  lower than for 1971. 



Overall, within the  variations o f  the data a t  respect ive  

s t a t i o n s  for the period 1971 - 1973, one cannot say that  water 

qua l i ty  regarding Total Suspended Sol ids had changed during 

the period 1971 - 1973 in the  Chicago and Calumet Systems. 
I > 



Organic  Suspended S o l i d s  -- (F igu re  B-11) 

The e f f e c t s  o f  annual  p r e c i p i t a t i o n  p a t t e r n s  on Organic  . 
Suspended S o l i d s  concen t r a t i ons  are p a r t i c u l a r l y  appa ren t  i n  

t h e  D e s  P l a i n e s  River  System dur ing  t h e  p e r i o d  1971 - 1973. 

The lowes t  concen t r a t i ons  w e r e  recorded du r ing  1973 a t  most of 

t h e  s t a t i o n s  i n  t h e  D e s  P l a ines  River. This  is a t t r i b u t e d  t o  

the  l o w e r  frequency of  h igh  i n t e n s i t y  storms which occur red  

d u r i n g  1973 as compared t o  t h e  y e a r s  1971 and 1972. Average 

1973 concen t r a t i on  i n  t h i s  r i v e r  system was 1 5  m g / l  o f  Organic 

Suspended S o l i d s  upstream a t  County Line Road, and 21 mg/l a t  

Lemont, w i t h  nost o f  t h e  i n c r e a s e  occu r r ing  downstream of 

Willow Spr ings  Road, 

With t h e  except ion  o f  a few s t a t i o n s ,  t h e  1973 average  

annual  concen t r a t i ons  were lower i n  t h e  Chicago River  System 

t h a n  t h e y  were i n  1971 o r  1972. Water l eav ing  t h e  system a t  

Lockport  du r ing  1973 had an annual  average c o n c e n t r a t i o n  of 

1 2  mg/l o f  Organic Suspended So l id s ,  r e p r e s e n t i n g  about  45% 

of t h e  t o t a l  suspended s o l i d s .  

No s i g n i f i c a n t  d i f f e r e n c e s  o v e r a l l  were e v i d e n t  i n  t h e  

main s t e m  of  t h e  Calumet River  System, between t h e  y e a r s  1971, 

1972, and 1973, a t  r e s p e c t i v e  sampling l o c a t i o n s .  The f a r t h e s t  

downstream sampling s t a t i o n ,  Highway 83, had a 1973 annual  

average  concen t r a t i on  of  8 m g / l .  Organic Suspended Solids, 

The l a r g e s t  y e a r l y  f l u c t u a t i o n s  i n  c o n c e n t r a t i o n  occur red  i n  t h e  

t r i b u t a r i e s  t o  t h e  main s t e m  of  t h e  C a l u m e t  System. 



Inorqanic Suspended Solids (Figure B-12) 

The same general remarks made previously for organic 

Suspended Solids can be applied to the 1971 - 1973 annual 
\ 

averages and ranges for Inorganic Suspended Sqlids. The annual 

average concentrations and ranges during 1973 were less at most 

sampling locations, than they were during the years 1971 and 1972. 

In the Des Plaines River System main stem, the annual aver* 

age concentrations during 1973 were 53 mg/lat Lake-Cook Road, 

22 m g / l  at Ogden Avenue and 52 mg/l at Lemont. 

Water leaving the Chicago ~iver System at Lockport had an 

annual 1973 average concentration of 15 mg/l, while the average 

concentration leaving the Calumet River System at Highway 83 in 

the Cal-Sag Channel, was 34 mg/l. , which is about 76% of the 

total suspended solids at this location, 



Chloride (Figure B-20) 

The highest concentrations of Chloride ion were in the 

m o r n  Creek and Little Calumet River tributaries to the main 

stem of the Calumet System (over 200 mg/l based on 1973 averages),- 

Lake water chloride concentrations averaged about 20 mg/l, and 

concentrations at Lockport averaged about 96 mg/l during 1973. 

In the Des Plaines System, average 1973 Chloride concentration 

at County Line Road was 74 mg/l, while the 1973 average at 

Lemont was 100 m g / l ,  The principal source of this increase was 

from Salt creek. The overall changes in annual averages during 

the period 1971 - 1973 at respective stations appear to be the 
result of storm patterns, typical for a given year. 



S u l f a t e  (Figure B-21) 

No o v e r a l l  s i g n i f i c a n t  t r ends  during t h e  pe r iod  1971-1973 

were evident..  The average annual concentrat ions of S u l f a t e  

i n  the D e s  P la ines  System w e r e  between 87 q/l and 95 mg/l 

throughout t h e  Des Pla ines  main stem during 1973, while  1973 

average concent ra t ions  i n  the. S a l t  Creek T r i b u t a r i e s  ranged 

up t o  123 mg/l .  

Highest  concent ra t ions  of S u l f a t e  were recorded i n  the 

Calumet System, and may be a t t r i b u t e d  t o  p o l l u t i o n  from 

t r i b u t a r i e s  (high concent ra t ions  were evident  i n  t h e  

North Creek, -Thorn' Creek, and. l i t t l e  Calumet T r i b u t a r i e s )  , as 

w e l l  a s  from t h e  Calumet Treatment P lant  o u t f a l l ,  which averaged 

246 mg/l of S u l f a t e  during 1973, Water leaving  the Cal-Sag 

Channel i n  1973 averaged 106 mg/l a t  Highway 83, 

The lowest o v e r a l l  concent ra t ions  of S u l f a t e  w e r e  observed 

t o  occur  i n  t h e  Chicago River System. Lake water  e n t e r i n g  t h e  

North Shore Channel a t  Cent ra l  Road averaged about 30 mg/l o f .  

S u l f a t e ,  and t h e  average 1973 concentrat ion downstream a t  

Highway 83 i n  t h e , S a n i t a r y  and Ship Canal w a s  about 70 mg/l of 

S u l f a t e .  P r inc ipa l  sources  of S u l f a t e  were t h e  t r i b u t a r i e s  

t o  t h e  North Branch a s  we l l  a s  t h e  t reatment  p l a n t  e f f l u e n t s .  



Cyanide (Figure B-22) 

Due t o  t h e  pauci ty  of  sampling loca t ions .~which  w e r e  assayed 

f o r  Cyanide during t h e  per iod  1971 - 1973, obviously a complete 

d e s c r i p t i o n  regarding Cyanide concentrat ion p a t t e r n s  i n  t h e  

D i s t r i c t  Waterways can no t  b e  made. 

Very h igh  annual maximums occurred i n  each of  t h e  t h r e e  r i v e r  

systems, p r i n c i p a l l y  during t h e  years  1972, and 1973, wi th  only  

one very h igh  annual peak concentrat ion occurr ing  during 1971. 

Evident ly,  cyanide extremes can no t  be ascr ibed  p r imar i ly  t o  

seve re  weather condi t ions s i n c e  t h e  most i n t e n s e  storms took 

p l a c e  dur ing  1971 - 1972. ~t is i n t e r e s t i n g  t o  no te  t h a t  some high 

y e a r l y  maximums occurred a t  loca t ions  adjacent  t o  l a k e  w a t e r  

i n l e t s :  0.66 m g / l  during 1973 a t  Cent ra l  Road i n  t h e  North 

Shore Channel ( t h e  h i g h e s t  value observed i n  t h e  waterways 
t d  

dur ing  1973);and 0.32 mg/l a t  Ewing Avenue during 1971 i n  t h e  

Calumet ~ i v e r  . 
The lowest annual averages f o r  t h e  pe r iod  1971-1973 occurred 

i n  t h e  Des Pla ines  River System. During t h e  year  1973, 

a l l  averages were less than 0.02 mg/l. Annual averages dur ing  

1973 f o r  t h e  Chicago River System var i ed  between 0.02 mg/l and 0.08 

mg/l. The range of averages f o r  t h e  Calumet System f o r  cyanide 





MBAS ( F i g u r e  B-6) - 
MaAS (Methylene Blue Ac t ive  Substances)  is an a n a l y t i c a l  

p rocedure  used t o  e s t i m a t e  t h e  c o n c e n t r a t i o n s  o f  b iodeg radeab le  

s u r f a c t a n t s ,  o r  d e t e r g e n t s ,  as related t o  a s t a n d a r d  (LAS, or 

l i n e a r  a l k y l a t e  s u l f o n a t e ) .  

Averages f o r  1973 were i n  t h e  r ange  0.1 mg/l - 0.2 mg/l 

i f o r t h e  s t a t i o n s  i n  t h e  main stems of  the three r i v e r  systems,  

w i t h  v a l u e s  o f  0.05 mg/l - 0.1 mg/l a t  t h e  l a k e  i n l e t s .  The 

l owes t  v a l u e s  occurred i n  t h e  main s t e m  o f  t h e  calumet  System. 

The h i g h e s t  1973 averages  were noted i n  the  t r i b u t a r i e s  t o  t h e  

calumet  System, where annua l  1973 averages  of up t o  0.5 mg/l 

were recorded,  High annua l  maximum c o n c e n t r a t i o n s  o f  1 mg/l 

t o  2 mg/l, occur red  i n  a l l  t h r e e  r i v e r  sys tems d u r i n g  the p e r i o d .  

1971 - 1973, w i th  the l a r g e s t  i n c i d e n c e  of y e a r l y  maximum e v i d e n t  

i n  the Calumet System t r i b u t a r i e s  t o  t h e  main s t e m .  These annua l  

maximums w e r e  recorded d u r i n g  a l l  y e a r s  i n  t h e  p e r i o d  1971 - 1973, 

b u t  most occu r r ed  d u r i n g  t h e  y e a r s  1971 and 1973. Based on . 

annua l  averages  one cannot  s a y  that  any o v e r a l l  change h a s  

occu r r ed  i n  wa te r  q u a l i t y  for  s y n t h e t i c  d e t e r g e n t s  d u r i n g  t h e  

p e r i o d  1971 - 1973. 



Phenols (Figure B-14) 

Relatively few of the sampling stations were assayed for 

Phenols 'during the period 1971 - 1973. 
\ 

Decided improvement in concentrations of Phenols in the 

Des Plaines River System was noted in 1972 and 1973. Average 

1973 concentration of Phenols was 2.5 ug/l, except at Roosevelt 

Road (3.8 ug/l)-. Highest concentrations of phenols in the 

Chicago River System occurred downstream of' the west-Southwest 

treatment plant (yearly averages in 1973 were in the range 

21 ug/l - 28 ug/l). This increase can not be accounted for by 

the treatment plant effluent from West-Southwest, which 

averaged 6.1 ug/L during 1973. No improvement in the chicago 

River System during the period 1971 - 1973 was evident. 
An improvement was noted in the concentrations of Phenols 

entering the Calumet System from the Grand Calumet River during 

the period 1971 - 1973. The 1973 average concentration in the 

Cal-Sag Channel at Highway 83 was 10 ug/l of Phenols, up a 

little from 1972. 



Hexane Solubles (Figure B-16) 

Emulsified oils and greases as well as light petroleum 

fractions in solution, may be present in the waterways as a 

result of industrial and domestic pollution or as a result of 

oil spills from boat and barge traffic, or from oil storage 
r-f 

depots. These dissolved or emulsified oils and greases are 

extracted by a solvent (Hexane) and the residue after dis- 

tillation and drying at 1 0 3 ~ ~  is reported as Hexane Solubles. 

During the period 1971 - 1973 no overall improvement can be 
noted for any of the waterways systems. The high ranges which 

occurred during all years and in all river systems (though 

primarily in the Calumet tributaries) may be ascribed to 

extreme storm conditions, fluctuations in waste loads, and 

spills. In spite of the extreme annual variations, the annual 

means in the main stems of the three river systems were fairly 

close for the years 1971, 1972 and 1973, at respective sampling 

stations. Annual averages for 1973 in the main stems of the . "  
three river systems were in the following ranges: 13 mg/l - 
20 mg/l in the Chicago system; 10 mg/l - 17 mg/l in the calumet 

t 

system; and 10 mg/l - 13 m g / l  in the Des Plaines system. 



Arsenic  (Figure B-33) 

Highly s i g n i f i c a n t  improvement i n  Arsenic w a t e r  q u a l i t y  

was ev iden t  f o r  t h e  years  1972 and 1973, a s  compared t o  1971 

d a t a .  This  is  a t t r i b u t e d  t o  the  p a t t e r n  of  in tense  storms 
\ 

occurr ing  during 1971. Very low concentrat ions of  Arsenic 

( i n  most cases  Arsenic was n o t  d e t e c t a b l e  a t  any given l o c a t i o n )  
+'- 

were recorded throughout t h e  waterways during 1972 and 1973. 

The ranges of  the 1973 annual averages f o r  the  r i v e r  systems 

were a s  follows: 0.01 mg/l f o r  the  Chicago System, 0.01 mg/l 
. .. 

t o  0.02 mg/l f o r  the  Calumet System, and 0.00 mg/l t o  0.01 mg/l 

f o r  t h e  D e s  Plaines  system. 



Barium (Figure B-35) 

Only very low concent ra t ions  of Barium have been de tec ted  

i n  t h e  waterways during t h e  per iod  1971-1.973. Values sf 

0.0 mg/l, 0.1 mg/l, 0.2 mg/l, and 0.3 mg/l were recorded wi th  

t h e  v a s t  preponderance of samples showing no d e t e c t a b l e  con- 

c e n t r a t i o n s  of Barium. The r e s u l t s  have been e s s e n t i a l l y  t h e  

same f o r  each year of t h e  three-year period. The ques t ion  
"-/ 

a r i s e s  a s  t o  why Barium concent ra t ions  were n o t  much h igher  

during t h e  abnormal storm i n t e n s i t i e s  occurr ing i n  1971 and 1972. 

An answer would be t h a t  t h e r e  j u s t  a r e  no t  apprec iable  concen- 

t r a t i o n s  of Barium i n  t h e  combined s e w e r  systems wi th in  t h e  

D i s t r i c t  and adjacent  areas .  



Cadmium (Figure B-26) 

With relatively few exceptions cadmium was not.detectable 

in waterways samples during the years 1972 and 1973. The 

detectable concentrations during these two years were in the 

range of 0.01 mg/l to 0.03 mg/l with the exception of one sample 

in 1972 at Wheeling Drainage Ditch (Des Plaines River System) 

which had a concentration of 0.07 mg/l, 



Tota l  Chromium ( ~ i g u r e  B-30) 

Tota l  Chromium (hexavalent p lus  t r i v a l e n t )  concentrat ions 

were below de tec tab le  l i m i t s  f o r  most samples 

taken a t  most s t a t i o n s  i n  the  waterways during the  per iod  1971- 

1973. P r inc ipa l  exceptions were noted a t  s t a t i o n s  immediately 

downstream of sewage treatment p l a n t s  and i n  the  t r i b u t a r i e s :  

,Thorn Creek, L i t t l e  Calumet River and S a l t  Creek ( F i r s t  Avenue). 

W i  t h  these exceptions,  main s t e m  maximum annual concentra t ions  

f o r  the  year 1973 were i n  the  range of 0.00 mg/l to 0.05 mg/l 

(Chicago River) ,  0.00 mg/l t o  0.04 mg/l (Calumet Sys tern) and 

0.00 mg/l t o  0.03 mg/l (Des Plaines Sys t e m )  . 
During the  period 1971-1973 some o v e r a l l  improvement w a s  

evident  f o r  1973 as compared t o  1972 and f o r  1972 a s  compared 

to  1971- 



Copper (Figure B-27) 

The r e s u l t s  f o r  copper during the  per iod 1971-1973 a r e  

unique when compared t o  the  b a r  c h a r t s  f o r  the  o the r  metals .  I n  

a l l  waterways s e c t o r s  the  annual maximum concent ra t ions  were 

s i g n i f i c a n t l y  higher during the  year  1972 than they were dur ing  

t h e  years  1971 and 1973. Concentrations g r e a t e r  than 0.6 mg/l. 
-. 

were recorded dur ing  1972 a t  s e v e r a l  s t a t i o n s  i n  the  Des P l a i n e s  

system, whi le  maximum concent ra t ions  of 0.3 mg/l t o  0.4 mg/l 

occurred a t  s t a t i o n s  i n  the  Chicago River system, and 1972 maximum 

concent ra t ions  of the  order  of 0.2 mg/l, were observed throughout 

the  Calumet River system (a maximum of 0.3 mg/lwas recorded a t  

Highway 83 i n  the  Cal-Sag Channel). By c o n t r a s t ,  t he  annual 

maximum concent ra t ions  recorded during 1973 were, wi th  few except ions ,  

l e s s  than 0.05 mg/l, w i th  most samples conta in ing  non-detectable 

concent ra t ions ,  a t  a l l  s t a t i o n s .  The annual ranges and averages 

observed dur ing  1971 w e r e  very s i m i l a r  t o  those observed dur ing  

1973. 

The cons i s  ten t l y  high 1972 maximums, which occurred during 

t h e  summer months, may have r e s u l t e d  from sur face  runoff .  Pre- 

c i p i t a t i o n  recorded ( s e e  Table 1) i n d i c a t e  t h a t  storm f requencies  

and t o t a l  p r e c i p i t a t i o n  during 1972 were conducive t o  runoff .  



Iron (Figure B-28) - 
During the year 1973, some 1ron was detected i n  a l l  samples, 

the m i n i m u m  reported concentrations were 1 mg/l throughout 

the waterways. In  the chicago River System o h y  three values 

of mg/ l  were recorded with no higher values reported. A 

similar si tuation existed i n  the D e s  Plaines River System with 

only a relatively few values of 2 mg/l reported, 'as well as 
\ 
C 

two values of 3 mg/ l  recorded. The main stem of the Calumet 
. .. 

Sy,stem showed a similar pattern, however, the t r ibutar ies  showed 

a higher incidence of values greater 'then, 1 m g / l  (a maximum 

1973 value of 7 mg/ l  being reported a t  North creek). 

The 1973 results overall were an improvement over those 

for 1972, and a d is t inct  improvement over 1971 results.  

Since extremely few samples were assayed for soluble Iron 

(the preponderance of resul ts  being reported as Total Iron), 

no statements can be made regarding the soluble and insoluble 

species of th i s  parameter. 



Lead ( ~ i g u r e  B-31) - 
During 2973, a l l  s t a t i o n s  recorded annual minimum va lues  

of  z e r o  w i t h i n  the s e n s i t i v i t y  of  t h e  a n a l y t i c a l  method. 

Annual maximums ranged between 0.02 mg/l a i d  0:.19 mg/l (Chicago 

~ i v e r  ~ y s  tern) , 0.02 mg/l and 0.14 mg/l (Calumet River Sys t e m )  , 

and 0.02 mg/l and 0.15 mg/l (Des P la ines  River System). Annual 

averages f o r  1973 w e r e  low throughout t h e  waterways system, w i t h  

a range of 0.00 mg/l t o  0.02 mg/l, except  a t .  Damen Avenue i n  t h e  

- .. . -. S a n i t a r y  .and Ship Canal, where the  1973 average was 0.05 mg/l. 
L . . 

Progress ive  improvement was observed f o r  t h e  yea r s  1971, 

1972, and 1973. This  was e s p e c i a l l y  ev iden t  . -  . when comparing t h e  

l a t t e r  two yea r s  wi th  1971 da ta .  . ,  * ,  - . , - . .. 2. -. -. 
' . f Y . %  .: 

- - g 7 , * : : - < .  " . .  ." . .. : .. . ... . . + :,., 6 
- i  

'. .-I. ' L . , ' ) .  ..-.*,.?' <.y:*. 9.!,>t$f'- - 
3.  . . 



Xercury (Figure B-32) 

During 1973 annual minimum concentrations were- zero 

(undetectable) at all measured stations. Annual maximums 

recorded during 1973 which were above 0.5 ug/l occurred at half 

\ 

the sampling locations in the chicago River -System, at one-third 

of the stations in the 'Calumet System, and at about three-fourths 

of the sampling points in the Des Plaines System. The highest 

single reported concentration was 3 ug/l at ~ o r t h  creek in the 

Calumet System. 

The Mercury concentrations found do not appear to follow 

any pattern with regard to sampling station location, Yearly 

averages during 1973 ranged between 0.1 ug/l and 0.3 ug/l in the 

Chicago System, between 0.0 ug/l and an 0.2 ug/l in the Calumet 

System (except at North creek, where the average was 0.5 ug/l) 

and 0.0 ug/l to 0.2 ug/l in the Des ~laines System. 

The overall improvement which occurred during the years 

1972 and 1973 as compared to 1971 is striking. 



Nickel (Figure B-29) 

During 1973, most recorded va lues  w e r e  0.0 mg/l w i t h  a 

s p r i n k l i n g  of  concent ra t ions  of 0.1 mg/l, 0.2 mg/l, 0.3 mg/l,  

and one va lue  of 0.4 mg/l ( a t  H a r l e m  Avenue i n  t h e  San i t a ry  

and Ship Canal). 

' In  genera l ,  dur ing  the 1971 - 1973 period,  1971 annual 

averages w e r e  h igher  than 1972, or 1973 averages, e s p e c i a l l y  

i n  the Calumet, and D e s  ~ l a i n e s  Systems. 



-.V 
# 

Gelenium (Figure B-34) .. ,. . . &  

#No Selenium was detected i n  any o f  the  waterways samples 

during 1972 or during 1973.  his is i n  s t a r t l i n g  contrast  to 

t h e  r e s u l t s  reported f o r  the  year 1971 when appreciable con- 

centrations of  Selenium were reported throughout the waterways. 



S i l v e r  (F igu re  B-24) 

During the y e a r  1973, o n l y  one non-zero c o n c e n t r a t i o n  was 

r e p o r t e d  f o r  S i l v e r  i n  t h e  e n t i r e  waterways system (0.06 mg/l 

a t  C e n t r a l  Road, North Shore channe l ) .  During 1972, o n l y  

three samples were found t o  have d e t e c t a b l e  amounts o f  S i l v e r :  

0.01 mg/l each, a t  Wolf Lake, Burnham Avenue; a t  Wilson Avenue, 

North Branch; and a t  Dempster S t r e e t ,  North Shore channel .  

During t h e  y e a r  1971 maximum c o n c e n t r a t i o n s  o f  0.01 mg/l 

(one s t a t i o n  - Mid Fork - North Branch had 0.02 m g / l )  were 

reported a t  most of the waterways s t a t i o n s .  



Zinc (Figure  B-23) - 
R e l a t i v e l y  few non-zero concent ra t ions  w e r e  d e t e c t e d  i n  

the waterways during the yea r  1973. 0 n l y . t h r e e  s t a t i o n s  i n  the 

D e s  P l a i n e s  System showed any values  greater $ban zero ,  the 

annual 1973 maximum be ing  0.1 mg/l, a t  these three s t a t i o n s .  

This  was a  d i s t i n c t  improvement over  1971 and 1972 r e s u l t s .  

Maximum 1973 va lues  a t  s t a t i o n s  i n  t h e  Chicago River  System 

were either 0.0 mg/l, 0.1 m g / l ,  o r  0.2 mg/l, with.  the greatest ' 

. . 

inc idence  of non-zsro va lues  occurr ing  a t  Touhy Avenue, down- 

stream of the N o r t h  S ide  t rea tment  p l a n t ,  the remaining s t a t i o n s  

having a t  most one, o r  two, non-zero va lues  occurr ing  dur ing  1973. 

Mostly h i g h e r  values  w e r e  observed i n  t h e  Chicago System dur ing  

I n  the Calumet System dur ing  1973, most of the s t a t i o n s  
I 

showed no detectable concen t ra t ions  of  Zinc. The only s t a t i o n s  

showing apprec iable  Zinc were lcWaCe&"'in Thorn Creek and North 

Creek. The r e s u l t s  f o r  1973 were soeaswhat better than  i n  1972, 

and s i g n i f i c a n t l y  better than i n  1971, 



s c a t t e r  plots  oE some variaj le  pairs  ci ted i n  tho  F?atenpays 
J r 

i ,-' 

~at:ata Coipendiuns (6). (7)  r ( 8 )  indicated-. - . .  high linear correlation. 

t '. 
Unfortunately, so= of the nore potent ial ly useful pa i r s  6i.d . 
not indicate highly s i o n i f  i c a n t  l inear  correlat'ions .. In. a l l  

cases, t h e  variable-pairs a re  constituents a t  given sanpling 

s ta t ions  for a  year's period. The s t a t i o n s  . investigated . were , 

* 

those possessing suf f ic ien t  Ereauency of . sap l ing  t o  warrant 

investigation, thus ruling out the monthly bridqe run data. 

The s ta t ions  investigated were a t :  Lockport, Lemont ( ~ e s  
. . 

Plaines and Main channel),  the Autonatic Ivionitoring s ta t ions ,  

and the "effluents from the three r;ia jor treatment plants.  

 ift teen variable pairs  were investigated a t  each s t a t i on  

t o  the  extent tha t  data were available a t  the respective 
;* ., . r ,  

sampling locations. The'constituents reported a t  the  auto- 
. , 

matic monitoring s ta t ions  with the exception of Lockport were 

limited t o  5-day BOD, Total Suspended Solids, and i n  some . 
. . 

instances, ' ~ n o r ~ ~ r ~ i c  Suspended Solids and 'organic., -.~ Suspended 

S ~ l i d s .  The automatic monitoring s ta t ion sartlples at Lockport 

were intensively analyzed. as were the s a e l c s  a t  Lemont 

and Lockport, 16th St ree t  Bridge. 



Scatter p l o t s  of .  nine v a r i a b l e  p a i r s  < id  n o t  demonstrate  

s u f f i c i e n t  promise t o  pursue regress ion ana lys i s .  These 

v a r i a b l e  pairs were as follows: 
. ! . , 

. 1) 5-day BOD vs.  Organic Suspended Sol ids  
I !-- 

2)  5-day BOD vs. COD . 

3 )  Tota l  Suspended Sol ids  .vs . Turb id i ty  

, 4)  Chloride Ion 'vs. Temperaturo ... 

5) To ta l  Dissolved. So l ids  vs .  Temperature 

6) Dissolved oxygen vs.  Temperature 

7) Ammonia Nitrogen vs .  Tem2erature 

8)' To t a l  So l ids  vs.  To ta l  Vola t i le '  So l ids  

9)  N i t r a t e  Nitrogen vs.  N i t r i t e  Nitrogen ' 

The s c a t t e r  p l o t s  of  the remaining six variable pairs 

showed p a t t e r n s  warrant ing l i n e a r  regress ion  anlyses to a r r i v e  

a t  equat ions  f o r  purposes of es t imat ion  o f  one v a r i a b l e  w i t h  

r e s p e c t  to another. ~ h e s ' e  pa i red  v a r i a b l e s  were: 
. - 

1) To ta l  Suspended Solids vs. Inorganic Suspended S o l i d s  

2) ch lo r ide  Ion vs. Conductivity.  The s c a t t e r  p l o t  
p a t t e r n  for this case ind ica ted  t h a t  polynomial - - - 
regress ion  analysis would be indica ted .  

'. 
3) Tc'cal Dissolved So l id s  vs.  Conductivi ty 

4) Ammonia Nitrogen vs .  To t a l  Nitrogen 

5) conduc t iv i ty  vs. Temperature 

6)  COD vs.  Conductivi ty 



comparison of 1971 and 1972 regression statistics (15) showed 

that of these six sets of paired variables, only the following 

three sets showed reproducible regression coefficients for 1972 
' ' 

data as compared with 1971 data: (1) Total Suspended Solids 

and Inorganic Suspended Solids; (2) Total Dissolved Solids and 

Conductivity; and, (3) Ammonia Nitrogen and Total Nitrogen. 

Tables C-1, C-2,  and C.3 show the tabulated regression statistic8 

for these sets for the years. 1971-1973. The synibols used in 

these tables are defined on page C-1, Appendix C.. 

Note that prior to application of these estimating equations 

a switch between the dependent and independent variables would be 

in order for sets (1) and ( 3 ) ,  above. 

(1) Total Suspended Solids vs. Inorqanic Suspended Solids 
-. 

, . -  .(Table C-1) 

Very high linear correlation coefficients existed between 
.' 

these variables, at all stations with the relevant data, being 

greater than 0.9 in most instances (1.0 represents perfect 

positive correlation). There is no doubt that one variable 
- .. . 

can be estimated from the other with relatively snail-errors 

of estimation. The statistics cited in Table C-1 are based 

on linear regression of Total Suspended Solids (dependent 

variable) on Inorganic Suspended Solids (independent vayiable) . 
Rather striking differences were evident in the r.egression 



coefficients for the treatment plant effluents as compared to 

the waterways, ranging between 1.7 and 3.6 for the plant 

effluents, and ranging between 1.0 to 1.3 for the stream 

sampling locations. Only marginal changes between the years 

1971, 1972, 1973 except at the North Side and Southwest plants. 

me practical implications of all this are as follows: 

(a) The organic and inorganic fractions of suspended solids 

can be estimated quite well in those instances where only Total 

Suspended Solids data exist; (b) The overhead of ldboratory 

analyses for the assays of the organic and inorganic fractions 

of suspended solids could, in many cases, be eliminated and 

estimated by using appropriate estimating equations for the 

plants and stream stations, respectively; (c) These types of 

estimating equations should be useful in any future modeling 

,- - attempts for the plants or waterways: (d) These regression 

statistic; are good summary indicators of annual changes. 

(2) Total Dissolved Solids - vs . conductivity i Table C-2) 

The correlations for this varidble pair were not quite 

as good as those for Total Suspended Solids and Inorganic 

Suspended Solids, discussed above, although they were still 

highly significant, being 0.8 and above in most instances, 

with several correlations in the 0.6 to 0.7 range. 



The r e g r e s s i o n  c o e f f i c i e n t s  a t  Lemont, Des P l a i n e s  River  
- 

(0.74 i n  1971, 0.75 i n  1972, 0.66 i n  1973) w e r e  un ique ly  d i f f e r e n t  

from t h e  r e g r e s s i o n  c o e f f i c i e n t s  a t :  Lemont, Chicago S a n i t a r y  and 

Ship  Canal (0.56 i n  1971, 0.62 i n  1972, 0.67 i n  1973) .  The 

r e p r o d u c i b i l i t y  of  t h e  r e g r e s s i o n  c o e f f i c i e n t s  from independent  

annual  sampling s e t s  is shown a t  Lockport,  1 6 t h  S t r e e t  (0.57 i n  

1971, 0.65 i n  1972, 0.60 i n  1972) and a t  Lockport powerhouse 

(0 .58 i n  1971, 0.66 i n  1972, 0.67 i n  1973) .  

The r e g r e s s i o n  c o e f f i c i e n t s  f o r  Calumet t r e a t e d  e f f l u e n t  

w e r e  q u i t e  s i m i l a r  f o r  t h e  y e a r s  1971-1973, va ry ing  between 0.53 
w 

and 0.58, wh i l e  more v a r i a b i l i t y  was n o t i c e a b l e  f o r  North S i d e  

and Southwest ,  where t h e  r e g r e s s i o n  c o e f f i c i e n t s  w e r e  s i m i l a r  and 

v a r i e d ,  d u r i n g  the  pe r iod  1971-1973, between 0.43 and 0.59. . - 

Conduc t iv i ty  could be extremely u s e f u l  s i n c e  it i s  s o  

r e a d i l y  measured. It i s  f e l t  t h a t  f u r t h e r  re f inement  i s  p o s s i b l e  

by  i n c l u d i n g  another  independent v a r i a b l e ,  Ch lo r ide  Ion,and 

a r r i v i n g  a t  e s t i m a t i n g  equa t ions  f o r  T o t a l  Dissolved S o l i d s  i n  

t e r m s  of  Conduct ivi ty  and Chlor ide  Ion  by  means o f  m u l t i p l e  

l i n e a r  r e g r e s s i o n s .  This  has y e t  t o  be i n v e s t i g a t e d .  



( 3 )  Ammonia Nitroqen vs .  Tota l  Nitrogen (Table (2-3) 

Corre la t ion  c o e f f i c i e n t s  w e r e  i n  the  range 0.83 t o  0.98 

f o r  the  s t a t i o n s  a t  Lockport, the  major t reatment  p l a n t  e f f l u e n t s ,  

and a t  Lemont San i t a ry  and Ship Canal. The c o r r e l a t i o n  c o e f f i c i e n t s  
\ 

w e r e  considerably lower, however, a t  Lemont i n . t h e  D e s  P l a i n e s  

River (0.45-0.56) . I t  appeavs t h a t  the  e s t ima t ing  equat ions  a r e  

very  good, however, f o r  secondary t reatment  p l a n t  e f f l u e n t s  and 

t h e i r  r e c e i v i n g  waters,  i n d i c a t i n g p e r h a p s ,  the  absence of 

apprec iable  n i t r i f i c a t i o n  i n  these  waters .  

(4) Re la t ive  Standard Er ro r s  of Estimate 

  he pe rcen t  s tandard  e r r o r s  of  e s t ima te  (i .e. 8 s tandard  

e r r o r s  of es t imate  expressed a s  percents  of annual averages)  w e r e  

a s  fol lows,  f o r  the yea r s  1971-1973: 

( a )  T o t a l  Suspended s o l i d s  

7% - 35% f o r  waterways samples wi th  most e r r o r s  less than 

20%. P l a n t  e f f l u e n t  e r r o r s  w e r e  of  the  order  of 30% except  

a t  Northside, where the  e r r o r s  w e r e  higher .  

(b) T o t a l  Dissolved So l ids  

R e l a t i v e  e r r o r s  w e r e  i n  the  range of 7% t o  20%. '. 
\ 
<. 

(c) Ammonia N i  troqen 

R e l a t i v e  errors w e r e  i n  the  range of 7% t o  19% a t  Lockport, 

Lemont (Main Channel) and f o r  t reatment  p l a n t  e f f l u e n t s  . 
Errors  a t  Lemont ( D e s  P la ines  River)  w e r e  l a rge :  200% i n  

1972, and 55% i n  1973. 
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Water Use Desiqnations . -  . . - .  . -.. 

The r e l e v a n t  c r i t e r i a  used a r e  those publ i shed  by  t h e  

S t a t e  of I l l i n o i s  P o l l u t i o n  Contro l  Board i n  i ts  Rules 

and Regulat ions,  Chapter. 3: Water P o l l u t i o n  (9) . P a r t  3 

o f  c h a p t e r  3 c o n t a i n s  t h e  rules f o r  Water U s e  Designat ions:  

General  Use Waters (Rule 301). and secondary Contact  and 

Indigenous Aquatic Life Waters (Rule ,302) . Secondaxy 

Contact  Waters do  no t ,  a t  p r e s e n t ,  m e e t  t h e  more 

s t r i n g e n t  requirements of  t h e  General  Use Waters. A l l  S t a t e  

of ' I l l i n o i s  waters  a r e  des ignated  f o r  genera l  u s e  excep t  

t h o s e  designated f o r  Secondary Contact.  

The s e c t o r s  w i t h i n  t h e  Metropol i tan S a n i t a r y  D i s t r i c t  

, d e f i n e d  a s  Secondary Contact  wa te r s  a r e ,  as fo l lows  

(Rule 302): 

( a )   he-chicago S a n i t a r y  and Ship  Canal 

(b) The Calume t-Szg Channel 

(c) TFIe - L i t t l e  Calumet River  from i t s  junc t ion  w i t h  

t h e  Grand Calumet River  to t he  Calumet-Sag Channel 
\, 

(d)  The Grand C a l u ~ e  t River  

(e) The Calune t River 

(f) Lake Calumet 

(g) The sou th  Branch of t h e  Cl~icago River 



(h)  The North Branch o f  t h e  Cl~icago  -9iver from i ts  

confluence w i t h  t h e  North Shore Channel to i ts  , 

confluence w i t h  t h e  South Branch. 

(i) T h e  D e s  P l a i n e s  River '  from i t s  confluence w i t h  t h e  

Chicago S a n i t a r y  and Ship Canal t o  t h e  I n t e r s t a t e  55 

bridge. .. 

(j) The North Shore Channel, excep t  t h a t  d i s s o l v e d  oxygen 

i n  s a i d  channel  shall be n o t  'less than  5 mg/l ' d u r i n g  

16 hours o f  any 24-hour p e r i o d ,  nor  less than  4 mg/l 

a t  any time. 
. . 

[k) All wate r s  i n  which, b y  reason  o f  low flow or o t h e r  

c o n d i t i o n s ,  a e i v e r s i f i e d  a q d a t i c  b i o t a  cannok be . 

s a t i s f a c t o r i l y  maintained even i n  t h e  absence of 

con taminan ts . 

Ya t . . er: o u a l i t y  Standards 

T h e  General  U s e  Water Q u a l i t y  S tandards  a r e  set f o r t h  

i n  P a r t  11, ..Rule 203, w h i l e  t h e  s t anda rds  f o r  Secondary 

Contact waters are s t a t e d  i n  Rule 205 ( f o r  pH,  Dissolved 
I 

Oxygen, Feca l  Coliform, Temperature) ,  and a l s o  i n  P a r t  I V ,  

Effluent Standards ,  for o t h e r  a p p l i c a b l e  cons t i  tuen ts 

(Rules 406, 407, and 408) . 
. A summary of t h e  r e l e v a n t  c r i t e r i a  f o r  t h e  S a n i t a r y  

D i s t r i c t  Waterways i s  shown i n  Table 5 . In most 



METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 
/ 

TABLE 5 

WATER QUALITY STANDARDS (1, 2 ,  ) 

General U s e  Waters Secondary Contact and Indigenous 
Aauatic L i f e  Waters 

Disso lvqd  Oxygen o 6.0 3.0 (5.0 f o r  North Shore channel) 
Temperature 32.2 C, Apr i l  - Nov. 34. oOc 

15. ~ O C ,  o ther  months 
PH 6.5-9.0 6.0 - 9.0 
Tota l  Dissolved Sol ids  1000 3500 
O i l  (Hexane Solubles) - 15.0 
Phenols 100 ug/l 300 ug/l 
Ammonia N 1.5 2.5 Apr i l  - October 

4.0 other  months 
Tota l  Phosphorus 0,05 1.0 

(Applies only a t  Wolf) 
(Lake, Burnham ~ v e . )  

Cyanide 0.025 0.025 
Fecal Coli  form 200 counts/100 m l  1000 counts/100 m l  
Chloride 500 - 
S u l f a t e  5 00 - 
Arsenic,  Tota l  1 .0  0.25 
Barium, Tota l  5.0 2.0 
Chromium (hexavalent 

+ t r i v a l e n t )  0.05 0.3 
Cadmium, Tota l  0.05 0.15 
Copper, Total  0.02 1.0 
I ron ,  Tota l  1.0 2.0 
Lead, Tota l  0.1 0 .1  
Mercury, Tota l  0.5 ug/l 0.5 ug/l 
Nickel, Tota l  1.0 1.0 
Selenium, Tota l  1.0 1.0 
S i l v e r ,  Tota l  0.005 0.1 
Zinc 1." 1.- 

I 

(1: :oncon%:ation u n i t s  axe m g / l . ,  unleaa ot'tenulae indicate. '  

( 2 )  Standards are those  de l inea ted  i n  Reference (I), and as discussed i n  t h i e  r e p o r t  



cases  the standards a r e  unambiguous. However, the  condi- 

t i o n s  f o r  de f in ing  s eve ra l  s tandards required some i n t e r -  
-- 

p r e  t a  t ion:  

(a) Regulations f o r  Dissolved Oxygen a r e  spec i f i ed  f o r  
. -.. 

waters  i n  the  S t a t e  of I l l i n o i s ,  a s  follows: 

Rule 203 (dl, f o r  General Use waters  - s t a t e s  t h a t ,  

"Dissolyed Oxygen s h a l l  n o t  be l e s s  than 6.0 mg/l 

during a t  l e a s t  16 hours of any 24-hour per iod,  nor 

less than 5.0 mg/l a t  any time, " Rule 205 (c) 

s imi l a r ly ,  s t a t e s  l i m i t s  of '  3.0 mg/l and 2.0 mg/l 

, for secondary Use waters (except, i n  the  North 

Shore Channel, where the  respec t ive  s tandards f o r  

D .o. are 5 mg/l and 4 mg/l, according to Rule 302 (j ) ) , , 

Since the  bulk of samples taken i n  the waterways were 

taken a t  a nominal once/rnonth frequency, the more s t r i n g e n t  

s tandard i n  each case ,  was adopted: 6 mg/l f o r  General U s e  

w a t e r s ;  3 m g / l  for Secondary Contact waters  (5 mg/l for t h e  

North Shore Channel) . 

) B y  analagous reasoning, the more s t r i n g e n t  s tandards  

w e r e  adopted f o r  Bacter ia  (Fecal Coliform) f o r  bo th  

General U s e  and Secondary Contact waters: 

200 counts/100 m l  and 1000 counts/100 ml,, r e spec t ive ly ,  

according t o  Rules 203 (g) and 205 (d) . 



(c) Rules 203 (f) and 408(a) r e spec t ive ly  f o r  General U s e  

and Secondary Contact waters  each s p e c i f y '  s epa ra t e  

s tandar6s f o r  hexavalent chromium and f o r  t r i v a l e n t  

chromium. Since the  D i s t r i c t ,  
I 

except  i n  r a r e  i ,  
, I  

ins tances ,  has analyzed sanples  only f o r  t o t a l  

chromium (hexavalent p l u s  t r i v a l e n t ) ,  r e s u l t s  f o r  

chromium a r e  repor ted  as such, us ing the  more s t r i n g e n t  

s tandards - those f o r  hexavalent chromium. 

(d). Temperature s tandards a s  i n t e rp re t ed .  on the most 

s t r i n g e n t  b a s i s  are :  3 4 O ~  f o r  Secondary Contact 

water  (Rule 205 (f) , and a s  follows, f o r .  General Use 

waters  (Rule 203 (i) ) : 

January - March ' 60°F (15. ~ O C )  

Apr i l  - November 90°F (32.2Oc) 

December 

(e) The following cons ti tuen t s  w e r e  n o t  repor ted  because. 

of e i t h e r  in f requen t  o r  no assays: Rad ioac t iv i ty ,  

Manganese, Boron, and Flouride.  

. . 

( f )  Td ta l  ~ k b s ~ h o r u s  f o r  General Use Waters (Rule 203(c)  

a p p l i e s  only t o  r e s e r v o i r s ,  l akes ,  o r  i n  any stream 

a t  t he  po in t  where it enter 's  any r e s e r v o i r  o r  lake .  

Specifically,  for  the District's sarcpling scheme t h i s  ', 

c r i t e r i o n  r e f e r s  only t o  the  sampling s t a t i o n  at 



Wolf Lake, Burnham Avenue, i n  the.Calumet River system. 

(g)  To ta l  Dissolved Solids., Rule 408 (b), w h i ~ h  i s  primari lyp 

a sewage t reatment  p l a n t  e f f l u e n t  s tandard does no& 
\ 

se rve  a s  an adequate Secondary Contact stream standard.  

The r u l e  s t a t e s  t h a t  To ta l  Dissolved S o l i d s  s h a l l  n o t  

be increased by  more than 750 mg/l, above background 

concent ra t ion ,  and i n  no event  s h a l l  the  concent ra t ion  

exceed 3500 mg/l a t  any t i m e .  The d e f i n i t i o n  of  a 

"background" concent ra t ion  wi th in '  a stream becomes 

somewhat nebulous. Consequently, the  unamhiguous 

(tliough too l i b e r a l )  s tandard of 3500 mg/l has been 

used f o r  t h i s  eva lua t ion .  A better stream s tandard  f o r  

t h i s  parameter i n  Secondary con tac t  waters  i s  requi red .  

Resu l t s  of  Water Q u a l i t y  Compared t o  S t a t e  Standards 

The propor t ions  of observat ions i n  1973 exceeding t h e  

r e l e v a n t  S t a t e  s tandards (shown i n  Table 5)  a s  w e l l  a s  the  

extreme v i o l a t i o n s  (shown i n  parentheses)  f o r  the  r e l e v a n t  

c o n s t i t u e n t s  and sampling loca t ions  a r e  shown i n  ~ ~ $ e n d i x  D, 

Table D l  through Table D 3  f o r  the  Calumet River System, 

Table D4 through Table D 6  ?or the  Chicago River System, and 



Table D7 through Table D9 for the Des Plaines River System. The - 

sampling locations included in these tabulations are those 

included in the nominal monthly bridge runs, as well as the 
\ 

sampling points at Lemont (Main channel and Des Plaines River), 

Lockport at 16the Street ~ridge,'and the'powerhouse at Lockport. 



Discussion of Resul t s  

The following eleven c o n s t i t u e n t s  showed no values v i o l a t i n g  

s tandards  f o r  e i t h e r  General U s e  waters  or Secondary Contact 
\ 

w a t e r s  throughout the  S a n i t a r y  D i e  t r i c k '  s waterways dur ing  the 

year  1973 : 

Temperature 
- 

PH 

Phenols 

Chloride 

S u l f a t e  

Arsenic  

Barium 

Cadmium 

Selenium 

S i l v e r  

Zinc 

Three s tandards were v i o l a t e d  only  in f requen t ly ,  or 

m;arginally, a s  follows dur ing  1973, i n  the   district!^ waterways: 

(a) T o t a l  c h r d u m  (hexavalent p l u s  t r i v a l e n t )  s tandards  for 

b o t h  General U s e  waters (0.05 rng/l) and Secondary Contact 

waters  (0.3 m g / l )  w e r e  m e t  i n  bo th  the  Chicago River and 

D e s  P la ines  River Systems. The s tandards  w e r e  a l s o  m e t  

i n  those waters o f  t h e  Calumet System designated a s  Secondary 

- 83 - 



Contact water. However, two v io l a t i ons  occurred ( the  

maximum individual  annual concentration being 0.13 mg/l) - 

a t  Joe O r r  Road, Thorn Creek. 

(b) Lead standards (0.1 mg/l) w e r e  m e t  i n  the designated 

General U s e  waters of both the Chicago and D e s  Plaines 

River Systems, a s  w e l l  a s  i n  the waters designated f o r  

f o r  Secondary Contact i n  the Calumet System. Two marginal 

v io l a t i ons  w e r e  noted i n  the Calumet System, one each a t  .; 

Burnham Avenue, Wolf Lake, and a t  Joe Orr Road, Thorn 

Creek. Three v io la t ions  occurred i n  the  Chicago River 

System during 1973, one recorded, oddly enough,, a t  Central  

Road, upstream i n  the  North Shore Channel, and two 

v io l a t i ons  (out  of 1 2  observations).  a t  Damen Avenue on 

the  South Branch of the Chicago River where the maximum 

concentrat ion was 0.19 mg/l . Two marginal v io l a t i ons  

[out  of eleven observat ions)  occurred i n  the lower Des Pla ines  

River a t  Willow Springs Road with the maximum annual recorded 

concentrat ion being 0.15 mg/l . 
(c) The standard f o r  Nickel (0.1 mg/l f o r  both General U s e  

and Secondary Contact waters) was v iola ted  onli once 
, 

i n  the  D e s  Plaines River System a t  Belmont Avenue, 

where a  value of  0.3 mg/l was recorded. No o ther  v io l a t i ons  

were detected within D i s t r i c t  waterways during 1973. 



Seven parameters were found t o  be i n  compliance wi th  S t a t e  

- 
s tandards ,  o r  e s sen , t i a l ly  so,  i n  some s e c t o r s  o f  t h e  waterways 

whi le  e x h i b i t i n g  q u i t e  heavy v i o l a t i o n s  i n  o t h e r  sectors. 

(a)  To ta l  Dissolved So l ids  concent ra t ions  recorded dur ing  

1973 exceeded s tandards  f o r  General U s e  waters (1000 mg/l) 

markedly a t  two t r i b u t a r i e s  t o  the  main s t e m  of  the Calumet 

River System: Thorn Creek a t  Joe Orr Road (six out: of 

eleven samples), and a t  the  L i t t l e  Calumet River a t  135th 

and Ashland {four  o u t  of twelve seurtples). Some marginal 

v i o l a t i o n s  of the General U s e  water s tandards  were notad 

i n  t h e  S a l t  Creek t r i b u t a r y  t o  t h e  D e s  P la ines  Rlver. 

(b) The s tandards f o r  Ammonia Nitrogen w e r e  f requent iy exceeded 

i n  a l l  sectors of  the  D i s t r i c t  waterways during 1P73, 

except  i n  the lower D e s  P la ines  River,  and near  tEe m a t h  

of the  C a l u m e t  River,  where the  incidence of v i o l a ~ i o n a  

- .  1 

was q u i t e  law. 

(c) Phosphorus s tandards w e r e  v i o l a t e d  heav i ly  dur ing  1 9 3  

i n  b o t h  the  Calumet and Chicago River Sys terns and le*t ' 

heav i ly  i n  the lower D e s  P la ines  River,  where one marana l  

v i o l a t i o n  mt of  eleven observat ions  occurred at W i l l o w  

Springs Road. 



(d )  The s tandard  f o r  copper i n  waters  des igna ted  f o r  Secondary 

Contact  (1.0 mg/l) w a s  m e t  i n  these  s e c t o r s  throughout t h e  

waterways dur ing  1973. The General  U s e  water  s t anda rd  f o r  

Copper of 0.02 mg/l, howevef, w a s  exceeded approximately 

one-quarter of t h e  t i m e  i n  t h e  upper t r i b u t a r i e s  o f  t h e  

Chicago River System, and on ly  margina l ly  i n  t h e  C a l u m e t  

and D e s  P l a ines  Systems. Maximum Copper concen t ra t ions  

,of  0.07 mg/l t o  0.09 mg/l w e r e  observed coming i n t o  t h e  

ch icago  River System from t h e  no r th  a t  County Line Road. 

(e) S i g n i f i c a n t  f requencies  (about 25% t o  40%) and s e v e r i t i e s  

o f  v i o l a t i o n s  f o r  I r o n  ( s tandard  o f  1.0 mg/l) du r ing  1973 

occurred i n  t h e  des igna ted  General U s e  waters  o f  t h e  

Calumet System, e s s e n t i a l l y .  i n  t h e  t r i b u t a r i e s  t o  the  main 

s t e m  a t  Thorn Creek, North Creek; and the  L i t t l e  Calumet 

River .  Other s e c t o r s  o f  t he  waterways contained o n l y  

marginal  v i o l a t i o n s  with complete compliance i n  the  Secondary 

Contact  waters  o f  t he  Chicago River  Sys t e m  ( s tandard  o f  

2.0 mg/l) . 
( £1  The S t a t e  s tandard  f o r  Mercury i s  0.5 ug/l  f o r ' b o t h  General 

Use a s  w e l l  a s  waters  des igna ted  f o r  Secondary Contact .  

This  s tandard  was e s s e n t i a l l y  m e t  i n  the  Des P la ines  and 

Calumet Systems wi th  r e l a t i v e l y  fev-f r eco rds  of  concentra- 

t i o n s  above 0.5 ug/l.  An occas iona l  record  of  v i o l a t i o n  

was noted i n  the Chicago River System, w i t h  maximum 



concentrat ions of Mercury of 1.6 ug/l being reported i n  the  

North Shore Channel, both upstream and downstream of the 

North Side treatment p l a n t  o u t f a l l .  . 

(g) The Cyanide standard of 0.025 mg/l app l ies  t o  a l l  waters  

wi th in  the ~ i s t r i c t ' s  ju r i sd ic t ion .  No da t a  f o r  t h i s  

parameter were av i l ab l e  f o r  the General U s e  waters of  the  

Calumet System. Concentrations of Cyanide i n  the  l o w e r  

Des Pla ines  River were mostly below the  -standard with maximum 

eoncentrat ions only s l i g h t l y  above the  standard. However, 

the remaining s ec to r s  of the  waterways 'showed a number of 

.v io la t ions  f o r  Cyanide. The Calumet River System showed 

sampling locat ions  with frequencies varying from 3 o u t  o f  

12 t o  8 ou t  of 12  exceeding.the standard. Simi lar ly ,  the  

Chicago River System had 3 o u t  of 12 t o  7 ou t  of  '12 which 

exceeded the standard. 

F ina l ly ,  the  three  remaining parameters, Dissolved Oxygen, 

O i l  (Hexane Solubles) ,  and Bacteria  (as  indica ted  by Fecal 

Coliform) were i n  heavy v io l a t i on  of t h e i r  respect ive  s tandards 

throughout the waterways during 1973. -'--.. .. 

(a) Dissolved Oxygen concentrations were below standards,  

p r imar i ly  during the summer months, downstream of the  

major treatment p l an t s  and i n  s ec to r s  receiving q u i t e  

heavy i n d u s t r i a l  waste loads, a s  f o r  example, i n  the  

Calumet t r i b u t a r y  system and i n  the lower Des Pla ines  River. 



(b) The Hexane Solubles: standard of 15 mg/l which applies 

only to  Secondary Contact waters, was - violated i n  a l l  

tHree r iver  systems a t  a l l  locations where this. para- 

meter was measured. Frequencies of violations varied 
I -- - 

from 2 out of 1 2  to  9 out of 1 2  observations. 

(c) Fecal Coliform standards of 200 c/100 ml, and 1000 

c/100 m l  respectively for General Use, and Secondary 

Contact water designations were violated throughout the 

waterways. In general, the levels of the counts 

increased downstream of confluences with t r ibu ta r ies  

and treatment plant outfal ls ,  with the storm overflows 

from combined sewers systems and any treatment plant  bypassed -- 

playing a significant though largely unknown role. 

Yearly maximums of the order of 500,000 4100  m l  were 

attained during 1973 in  both the Calumet and Chicago 

River .Systems, while the yearly maximums in  the Des Plaines 

system were considerably lower than t h i s  value, except a t  

Roosevelt Road i n  the lower Des Plaines River, whexe a 

yearly maximum of about l , O O O , O O O  c/100 ml was recorded., 

In summary, the Distr ict 'water  quality during 1973 as related, 

t o  State  of I l l ino i s  standards was very similar t o  the resul ts  

previously observed for the year 1972 (12) .  Only borderline 

di'fferences as t o  extent and incidence of violations were noted 

for  the  respective parameters when comparing 1972 and 1973 data. 
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b 

An information management sys  tern f o r  handling waterways 

data was devised i n  1970, Comercially avai,lable time-sharing - - 
computing se rv ices  w e r e  leased and communication with the 

9 

remotely located computer was v ia  law-speed asychronous 

terminals (a t e le type  with paper tape for  off- l ine  data ,  knd 

program e n t r y  and r e t r i e v a l ,  and an IBM 2741 f o r  wide car r iage  . 
pr in tou t s ) ,  A l l  r e levant  ana ly t ica l  data  from the Quality . . 

Control Laboratories r e l a t i n g  t o  waterways samples (including 

major treatment p lan t  e f f luen t s  and d a i l y  composite sanples 

from the automatic monitoring s t a t ions )  w e r e  entered. Annual 

compendiums including monthly and yearly summary s t a t i s t i c s ,  

time-series p l o t s ,  s c a t t e r  p lo ts ,  b ivaxiate  regrqssions , and 

data l i s t i n g s  have been issued-annually for  the years 1970 

through 1973. 

Numerically coded const i tuent  and 8 t a t ion  d i rec to r i e s  

were defined (see Table A-1 and A-2, respectively) . 
Sampling loca t ions  corresponding to the s t a t i o n  nunibers ar; 

shown i n  P isure  1. Stat ions  1 through 8 a r e  the automatic 

- monitoring s t a t i o n s .  Some anibiguity e x i s t s  a t  Lockport. The 

present monitoring s t a t i o n  is located i n  the powerhouse a t  

Lockport and u t i l i z e s  a "Trebler" automatic saqpler for  the 



da i ly  composite sample. This s ta t ion is coded as  8.2. The 

sarnp1ing'~location i n  the powerhouse forebay (8.1) is no longer 

in use. The solenoid sampler formerly used i n  the powerhouse 
*- P I  

(8.3) has been superceded by the  Trebler sampler. Sampling 
t 

location 8.4 is located i n  Lockport a t  the 16th S t ree t  bridge 

and is  a manual sampling,point (several dai ly  grab samples were 

composited prior  to  analysis) , , 

.I_ 

Stat ions 9,10, 11 are dai ly composite sample points fo r  

the secondary effluents a t  the three major treatment plants: 

Northside, Southwest and Calumet, respectively. 
. . . . .  , 

Umont has two sampling stat ions at stephens Street, one 

i n  the Des Plaines River Sys tern (s tat ion ' 29) and one i n  the 

Chicago River System ( s e t i o n  48) . , Both locations composite 

several grab samples t o  yieki t daily composite sample pr ior  to  

analysis. 

The remainder of the t)thtioa codes are assigned t o  the 

grab samples taken i n  each of the  three river systems on a 

nominal once-a-month sampling frequency. 

Data entry was accomplished by coding the laboratory data 

sheets d i rec t ly  on paper tape. No special  data coding r e s t r i c t -  

ions were demanded of laboratory personn~l .  Two types of data 

tables were entered: (1) a l l  s tat ions data taken for  a given 

date, as for example, a b r idge . tw:  and, (2) a l l  data for a 

.. . . h.. *- 



i . 
given s t a t i o n  f o r  a  given time period,  usua l ly  one month. These 

- - 

coded data were per iod ica l ly  enter.ed i n t o  t h e  computing system 

through the  paper r=ader of the  t e le type  communications terminal.  

A family of p;ograms were w r i t t e n  and a;e r e s iden t  i n  the 

computing sys  tem. They accomplish the  following functions : 

(1) Calculat ion of derived parameters from primary' da t a .  
, e 

Examples of such ca lcu la t ions  are: 
i2 . b 

Total  ~ i s $ o l v e d  s o l i d s  as thd d i f fe rence  between Tota l  
' 

%. . . 
Sol ids  and Total  Suspended ~ a l i d s ;  Tota l  Dissolved 

Vo la t i l e  Solids a s  the  d i f fe rence  between Total  Vo la t i l e  
. ... . . ... . 

Sol ids  and Total  ' suspended Vo la t i l e  So l ids  ; Ni t r a t e  and 
.. , .- .. . . .  > , ..: . .. ,. . - . .  . . 

.,.. . ~ 

f?it&ate ~ i . t r6gen  as the sum of N i t r a t e  Nitrogen. and 
-;: :. ,: "r -:....,-a. .," " . . ' ,, . . . - .  . .  - .  :., ?.; . J . . .: . . .. .. 

. .  . 
 itr rite ~ i t r ~ e n ,  etc. 

9 

(2)  Range checking f o r  prel iminary h igh l igh t ing  of pos.4ib'lc ? 

erroneous data. 

(3) Data l i s t i n g  by cons t i tuen t  f o r  a l l  s t a t i o n s  f o r  the  

b r idge  runs. 

(4) Data l i s t i n g  by month f o r  a given , s t a t ion .  
-. 

( 5 )  Summary year ly  t a l l y  of the  nunibers of a n a l y q  -' a t  ... each 

s t a t i o n  . for  a l l  cons t i tuen t s  measured. 
' I 

(6) Summary year* s t a t i s t i c s  f o r  a l l  s t a t i o n s  and a l l  

measured const i tuents .  



. I .  

(7)  Monthly and yearly summary s ta t i s t i&.  for those stat ions  

having daily composite samples. 

(G Graphical ouQut a t  the 2741 terminal using IBM8s high 
- 0 .  / 1 

t prevision plot t ing  head. T h i s  includea both time-series 

* p l o t s  and scatter plo t s .  

(9) .Data updatihg and edit ing capabi l i t ies .  

(10) me building of data subset suitable as input Co s t a t i s -  

tical a n a k ~ i s  application packages such as uibple Linear 

Regression Analysis, Multiple Linear Regression Analysis, --_. ,-...- . 

and Polynwtial Regressions. 

(11) Year-end dwqjing of data base t o  magnetlc tape i n  an 

industry compatible format suitable f o r  subsequent entry 

. z in to  the same computing sys tein, . or any . . otllkdesi red computing :.-= 



I4ETROPOLITAN SANITARY D I S T R I C T  OF GREATER CHICAGO 

TABLE A-1 

. . 

WATERWAYS DATA MANAGEMENT SYSTEM 

CONSTITUENT DIRECTORY 

C o d e  N o .  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
1 
I 15 

16 

(1) Not 

C o n s  t i  t u e n t  

5 - ~ a y  BOD 

T o t a l  Suspended Sol ids  

Organic Suspended Solids 

Inorganic Suspended Solids 

D i s s o l v e d  Oxygen 

Temjera ture 

C o n d u c t i v i t y  

PH 

( l ) O x i d a t i o n  R e d u c t i o n  P o t e n t i a l  

C h l o r i d e  Ion 

Turb id i  t3 

' ( 1 )  Solar R a d i a t i o n  Intensity 

Total  A l k a l i n i t y  

C h e m i c a l  O x y g e n  D e m a n d  

T o t a l  N i t r o g e n  

A m m o n i a  N i  trogen 

used,  to  date, i n  s y s t e m  

Label 

BOD 

T S S  

ORGS 

INGS 

D.O. 

TEMP 

COW 

PH 

O.R.P .  

CL' 

TURB 

S .R. I. 

A l K Y  

COD 

TOT N  

NH~-N 

Units  

mg/l 

m g / l  

W/l 

W/l 

m g / l  

0 
C 

i m h o s / e m  

mv . 
mg/a 

J . C . U .  

cal ./crn2/min 

m g / l  as CaCO 

4 1  

m g / l  

mg/l 



klETROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO' 
,, . . . .  ' . . 

, , , . . ,-.",., ..: .' . ,  . . 
. . 

. \. , : .. . 
. . 

TABLE A-1  . (continued) 

WATERliAYS DATA YAhT4GENENT SYSTEM 

. . . - - CONSTITUENT DIRECTORY 



-. - . ,. - -  _ _ _  _----.-.-- - - -,-.... --.-.a --a - ..-, . .  .-_-..__. .. . . . ._.  - ,-. . . _ .._..- _ --- -. - -.-.. - ..-.-. .--- .... ... " r.. -. _, ._ -_ .  _ -_  
.- .- ... . . - .  . C .. ... _ - . -..a- r .- . 

~ - 1  (continued) 

WATERWAYS DATA MANAGEMENT SYS%EM ' 

COh7STITUENT DIRECTORY 



, TABLE A-1 : (continued) 

'(1) Not used, to date ,  i n  system . . 

- 
Cose Xo. . Cons t i  tuent  Label . 'Units 

. . 50 Total  Organic Carbon :.';" Y.5'' .,, " TOC . m g / l  
. . 

51; DaiXy Prec ip i ta t ion  . RAIN inches  . * 

,5 2. . Dis.solved Iron SO&S : mg/l 
I 

53 Manganese MN . mg/l 

. . .  . ,54 . Fluoride Ion , FL- .. mg/l 
. . 

i 
I .  : . - .ir 



code - 
1 

METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO - -. . - --. - -- - ____ 
- . 

TABLE A-2 

WATERWAYS DATA MANAGBMENT SYSTEM 
STATION DIRECTORY 

Station Location 
Wilmette Harbor 
Outer Drive Bridge 
So. Dist. Water ~iltration Plant 
O'Brien Locks 
Ohio Street 
Willow Springs Road 
Hwy 83 & Archer 
Lockport Forebay 
Lockport Trebler 
Lockport Solenoid 
Lockport 16th St. Bridge 
Northside Treatment Plant Outfall 
Southwest Treatment Plant outfall 
Calumet Treatment Plant Outfall 
county Line ~ d .  Buffalo creek 
county Line Rd. DesPlaines River 
Hintz ~ d .  Wheeling Drain. Ditch 
Palatine Rd. DesPlainas River 
Central Road DesPlaines ~ i v e r  
Oakton St. DesPlaines River 
Devon Ave. Salt creek 
Belmont Ave. DesPlaines Rivez 
Roosevelt Road DesPlaines ~ i v e r  
First Ave. Salt creek 
Ogden Ave. DesPlaines River 
Willow Springs Rd. DesPlaines River 
Wolf Road Salt creek 
Grand Ave. DesPlaines River 
~awrence AVe. DesPlaines River 
York Road Salt Greek 
Hwy 83 DesPlaines River 
Lemont Stephens St. ~es~laines River (1) 
County Line Rd. W. Fork N. Branch 

Type Sample 
24-hour composite. 
II 11 . . 

11 11 

I1 #I 

(Discontinued in ' 72) 
I* Composite 

" (Obsolete) 
II composite 
#I I1 

24-hour Composite 
Grab 



TABLE 'A-2 (Continued) 

. . 
............................. 

code, . Seati09 Location .- Type sample 
31-' county ~ i n e  Rd. ~ d .  ~ o r k  N. Branch - 

32  County Line Rd. E. Fork  N. Branch W 

33 East Lake Ave. Md . Fork N.. Branch I 1  

34 ~emps t e r  St, N.B. chicago River I# 

35 cent ra l  Road N. shore Channel I 1  ' \  

36 Touhy Avenue N. Shore channel Jl 

37 ~ i l s o n  Ave. NOS. Chicago River  88 

38 '0hio street N.S. Chicago River f l  

39 - Madison St. N,Bo Chicago River 1) 

40 Damen 34Ye. S.B. Chicago River I 1  

41 Harlem Ave. ~ h g o .  San. & Ship canal 11 

42 Hwy 83 & chicago Sari, & Ship Canal II 

4 

43 Hwy 83 & cal Sag channel 18 

44 Howard S t r e e t  N. Shore channel ID 

45 Lawrence AVe. N.B. Chicago River la 

46 Grand Ave. N.B. Chicago ~ i v e r  )I 

47 Randolph Ave. S I B I  chicago River 11 

48 Lemont Bridge Stephens Street (l) 24-hour Composite 
- 4 % - 3 ~ ~ d 3 w i 3 3 - f F 4 4 v e - C a S U M Z t _ R i ~ ~ . _  Grab 

50 Wolf Lake Burnham Ave. I 1  

Grand Ca lume t  River " 51 IHB R.R. ~r iage  
5 2  Wentworth Ave. L i t t l e  Calumet ~ i v e r  " 
53 Wentworth Ave. North creek I' . .I . 
54 Joe O r r  R o a d '  Thorn creek .r ,a 

I 1  

55 130th Street calumet River I t  .. . 

56 Indiana Ave. Calumet ~ i v e t  I 4  . . 

57 135th & Ashland L i t t l e  CBlumet  River " rn 

I 1  58 Ashland Ave. calumet River  - .  
59 Cicero Ave. C a l .  Sag Channel I f  

60 Crawford Ave. Cal. Sag Channel (Discontinued) 
61 Ashland Ave. S. E. Chicago River  If 

(1) Composite of several  grab samples 



METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

STA. 4 

1973 YEARLY FREQUENCIES OF ANALYSES FOR MSD WATERWAYS DAILY COMPOSITE SAMPLES 

TABLE A-3 

STATIOIJ I iAI 'E 

1 w I Lt7ETTE tiARUOR 
2 OUTER DRIVE URIDGE 

SO. DIST. \IATER F ILTP.ATICI I  PLrZl:T 
0 BR IEN  LOCKS 

5 otiIa STREET 
6 \JILLO\I SPRINGS POAD 
7 HWY 83  E ARCtiEP 
8.2 LOCKPORT TPERLER 
8.4 LOCKPORT 1 G ~ t i  ST. CIP1DC.C 
9 NORTHS IDL TREATf!EIIT PLANT OIJTFALL 
10 SOIJTHWEST TREATPEtlT PLAPJT OIJTFALI. 
11 CALIJHET TREATMENT PLAP:T OIJTFALL 
29 LEMOtJT STEPIiENS ST DESPLAIrlES RIVFI? 
48 L E ~ ~ P J T  BRIDGE STEPI~EHS STREET (COI'P) 

Bon TSS ORGS I tJ65  k . O .  TCI:P COl lD  P i i  CL- TURU ALKY COD 

HEXS r)?Gll  TDS 

L: I Lf1ETTE HARBOR 3 
OUTER DRIVE BRIDGE 0 
SO. D IST .  WATER F I L T P A T I O I I  PLAtJT 0 
O BRIEN LOCKS 0 
OHIO STREET '3 
\JI LLOW SPRIIJC-s ROAD 0 
IiWY 83 & ARCIiER 3 
LOCKPORT TREULEP 0 
LOCKPORT 1 6 ~ ~  ST. B P I D C ~  5 
I:OPTIiS I DE TREATf:EIIT PLANT OLJTFALL 362 
SOIITI I\IEST TREATt4ENT PLAIJT OIJTFALL 30 0 
CALIJtLET TREATfLEtlT PLAtlT OIJTFALL 3c 3 
LCl'OllT STEPIiENS ST IIESPLAIIJCS R1"F.P U 
I.[-I'CIJT LEIDGC STEPIiIIIIS STREET (COI'F') J 

l12tJ3 t40AS FLOW PJ02 1403 R A I l *  FL-  



. - w
r

r
 

. -
 7 

=
?

is
 

- i
i
i
~
r
n
 

m
w

3
 

r
.
 - 

u
 

rn
 

V
) 

3
 6 - C
 

= 
7l
 

rn
m

 
m

3
 

r
 

=
>

 
n
 I
 

<
=

 
.n
 rn

 
=

i
n

 

-r 
A

m
-

 
m

 .- 
L
I 

5
 

b
;-

$c
n

V
) 

- & 
3
 

-
I
&

Y
.
-
*

~
n

n
~

z
3

 
:r

.z
=

z
 

c
l
3

~
u

$
z

=
,
=

=
,
*

 "
C

.3
' 

*
3

*
 V

I 
n

r
n

-
3

-
0

 
--

--
 n

r-
 

n
 

o
n

n
o

?
 
-
n
n
n
a
 

=
u

n
m

 
~

6
'+

>
P

B
>

,
o

o
3

0
3

3
 

,
r
>

 
V

I 
?
n
a
a
o
=
>
a
,
w
n
3
 

r
 

-
4

V
)

~
3

3
3

0
~

>
:

,
~

X
X

X
 

-
3
 
a
=
=
 

0
 I
I 

3
-

-
2

A
n

3
 
n
f
 
,
 =,,,, 
,
,
,
,
 

W
J

O
 

m
~

u
~

~
-

~
o

r
n

r
r

l
~

.
.

.
 

+
m

u
 
4
 

<:
.:
<=
r-
 

2
x

2
 f

iF
F 

.n
lm

rl
?

l>
 

<
3

a
z

J
3

 
T

l
7

3
D

Z
 
,
7
l
W
,
T
V
~
 

-
x

 
O

Z
Z

 
z
 
P
~
~
~
~
 

w
9

>
 

'7
 

--
 -

- 
S 

E
r

r
 

r
 

n
c

z
.3

 
35

 
-
-
-
A
 

P
 

t-
' 

'7
'.

^
'.

3
"

 
Z

'
3

 =
m

1
3

\S
w

 C
3

 
4

4
4

-
3

4
4

'-
?

-
4

4
4

4
4

4
 

P
 C

3
W

~
~

\
3

\
3

\
3

-
l
\
3

\
;
:
'
3

\
3

\
3

 

t
'
.
 

P
 

P
 
r
 

r
 
r
r
r
 

P
 

P
P

 
P

P
P

 
P,
 

A
.
 

~
r

.
 

:
C

N
C

C
O

P
G

C
N

 
PU 

O
P

C
~

P
P

O
C

O
P

O
O

O
 

~
O

L
~

I
V

O
O

~
C

~
U

\
D

P
O

O
C

O
 

m
 
z
 



o
n

-
r

 

+
4

?
-

4
W

X
 



W
W

W
W

W
W

W
 

3
b

l
 i

lw
 N

 P
 0

 

I
-

'
 

W
U

P
P

r
J

 
P

l-
'P

P
I
-
'P

 
P

P
P

P
P

I
-
' 

?
J

!
d

P
P

P
P

p
 

P
P

P
P

P
 

% 
1

-
J

 
>

'.
>

'.
:
'>

+
I
a

.
-
)
T

J
"
J

d
 

l
P

P
4

P
P

 
W

 
J
1

)
M

N
?

J
?

J
'J

C
W

~
3

P
J
\
-
)
'U

J
 



BAR CHARTS SHOWING MFSNS AND RANGES FOR WATERWAYS GRAB 

SAMPLES FOR 1971, 1972, and 1973 
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TOTAL COLIFORM COUNTS IN THE MSDGC RIVER SYSTEMS DURING 
1971 - 1973 

Maximum, Geometric Mean and Minimum Counts/100ml. 

FECAL COLIFORM COUNTS IN THE MSDGC RIVER SYSTEMS DURING 

Figure 83 (cont'd.) 
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FECAL STREP COUNTS IN THE MSDOC RIVER SYSTEMS DURING 

Maximum, Geometric Moan and Minimum Counts/100ml. 

Figure 85 (cont'd) 
DESPLAINES RWER SYSTEM 
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DISSOLVED OXYGEN CONCENTRATIONS IN THE MSDGC RIVER SYSTEMS DURING 

. . 1971'- 1973 
Maximum, Average 8 Minimum Concentrations in mg/L 

CHICAGO RIVER SYSTEM - SOUTH SECTOR 

I 1 

CALUMET RIVER SYSTEM 
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AMMONIA NITROGEN LEVELS IN THE MSDGC RIVER SYSTEMS DURING 
1971 - 1973 

Maximum, Average a Minimum Concentrations in mg/L 

Figure 88 (cont'd.) 
CHICAGO RIVER SYSTEM - NORTH SECTOR 

1 - 1971 8 1972 Data 2 -. 1971 Max. = 25.4mg/L 

CHICAGO RIVER SYSTEM - SOUTH SECTOR 

Only 

20 

15 

10 

3 - 1971 Max. = 92.00 mg/L 
Avg. = 20.91 mg/L 

.' 

- 
- n 

I- ; + P  f rr 1.1 rr) g t;' - u . ;  .J 

-- 5 

0 

- 

c: 
V) Qb L O) 

C a 3 n  a h o n 8" 
0 C '!'k 5 0 
an w 

C 
ts 5 

3 - 0 5 e z 5 
l d P J a 5 f 

- 
- - - 









ORGANIC SUSPENDED SOLIDS CONCENTRATIONS IN THE MSDGC RIVER 
SYSTEMS DURING 1971 - 1973 ' 

Moximum,Average 8 Minimum concentrations in mg/L 

Figure 811 
CHICAGO RIVER SYSTEM - NORTH SECTOR 
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ORGANIC SUSPENDED SOLIDS CONCENTRATIONS IN THE MSDGC RIVER 
SYSTEMS DURING 1971 - 1973 

Maximum,Average 8 Minimum Concentrations in mg/L 

INORGANIC SUSPENDED SOLIDS -CONCENTRATIONS IN THE MSDGC RIVER 
SYSTEMS DURING 1971 - 1973 

Maximum, Average 8 Minimum Concentrations in mg/L 

Figure 812 
MSPLAINES RIVER SYSTEM 



INORGANIC SUSPENDED SOLIDS CONCENTRATIONS IN THE MSDGC RIVER 
SYSTEMS DURING 1971 - 1973 

Maximum, Average and Minimum Concentralions in mg/L 

Figure 812 (cont'd) 
CHICAGO RIVER SYSTEM - NORTH SECTOR 
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TOTAL SUSPENDED 
SOLIDS CONCENTRATIONS IN THE MSDGC RIVER SYSTEMS DURING 

1971 - 1973 
Maximum, Avemge If Minimum Concentrations in mg/L 

Figure 815 
CHICAGO RIVER SYSTEM -: NORTH SECTOR 
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TOTAL PHOSPHORUS LEVELS IN THE CHICAGO RIVER SYSTEM 
1971 THRU 1973 

Maximum, Avoraga a Minimum Concantrations in mg/l 
Figure B19 - 
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ZINC C0,NCENTRATION IN THE MSOGC RIVER SYSTEMS DURING 
1971 - 1973 

Maximum, Average 8 Minimum Concentrations in mg/L 

Figure B 23 (cont Id.) 
CHICAGO RIVER SYSTEM - NORTH SECTOR 

Mar., Avg. a Min. Concontra tions = 0.0 
I - Data not available 
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CADMIUM CONCENTRATION IN THE MSDGC RIVER SYSTEMS DURING 
1971 - 1973 

Maximum, Average 8 Minimum Concentrations in mg/L 

Figure 826 (cont Id.) 
DESPLAINES RIVER SYSTEM 

LEGEND 
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a Max., Avg. a Min. Concentrations = 0.0 
1 - Data not available 



COPPER CONCENTRATION IN THE MSDGC RIVER SYSTEMS DURING 
1971 - 1973 

0.5 1 CHICAGO RIVER SYSTEM - SOUTH SECTOR 

I - Data not available 
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I - Data not available . 
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APPENDIX C 

LINEAR REGRESSION ANALYSES 



LINEAR REGRESSION STATISTICS 

, .   egression statistics are presented in Tables C1 throuqh 

0 3  for the indicated paired variables, st$tions, and years. - 
The following statistics are presented fof the estimating 

equation : 

a 4 
y = A + B X  

4 
Where, y = Dependent variable 

x = Independent variable 

and, 

N = Number of paired observations 

r = Linear correlation coefficient 
0 

A = Intercept 

B = Regression Coefficient 

Sy.x = Standard Error of Estimate for dependent variable 

% Confidence = % probability that correlation ,is not 
due to chance. 



METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO - 

TABLE C-1 

LINEAR REGRESSION STATISTICS, 1971,- 1973 

II  
y = A + A  8% 
where, y = Total Suspended Solids: x =. ~nor~anic Sbsp. Solids 

Station.1 Wilmette Harbor, North Shore channel 
d 

Station 
2 

Year N r A B % Conf. 
1971 179 ,9709 8,x65 1.578 9.607 799.9 
1972 21 .9956 11.89 0.9965 4.994 799.9 
1973 193 .993 5.356 1.053 3.829 2 99.9 
Outer Drive Bridge, Chicago River 
1971 134 ,8325 4.908 1.157 9.474 >99.9 
1972 127 -9691 1.19 1.2470 3.731 799.9 

Station 
1973 118 .947 1.983 1.222 6.318 2 99.9 
Ohio Street., North Branch Chicago River 

5 

Station 
7 

Station 
8.2 

Station 
9 

Station 
10 

1971 135 -9081 18.65 1.345 4-i.86 799.9 
1972 130 ,9443 4.13 1.329 4.835 799.9 
1973 130 .930 5.393 1.233 4.899 7. 99.9 
Highway 83 and Archer Avenue, cal-Sag Channel 
1971 196 ,9867 5.034 1.230 28.17 799.9 
1972 184 .9797 4.17 1.164 10.27 799.9 
1973 190 .994 4.379 1.166 6.799 799.9 
Lockport Powerhouse 
1971 352 -8611 10.28 1.155 6.587 799.9 
1972 350 ,9714 7.72 1.243 4.293 . 799.9 
1973 352 .969 8.689 1.166 4.79 p 99.9 
North. Side Treatment Plant Effluent 
1971 311 ,8160 9.090 2.979 15.71 799.9 
1972 249 ,8815 4.60 3.6330 6.913 799.9 
1973 281 .745 9.026 1.724 5.702 299.9 
West-Southwest Treatment Plant Effluent 
1971 365 ,9389 8.419 2.968 10.47 7 99.9 
1972 358 .9195 1.50 3.117 8.323 799.9 
1973 364 .832 4.143 1.837 3.501 799.9 



METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE C-1 (continued) 

LINEAR REGRESSION STATISTICS, 1971 -197 3 

9 = n +,BX 
where, y = ~0tal Suspended Solids; x = Inorganic Suspended Solids 
Station 

11 

Station 
29 

Station 
48 

Calumet Treatment Plant Effluent 
Year N r A B SY x %Conf. 
7 

1971 3 8z90 5.581 - 2.544 3.867 799.9 
1972 366 . ,9247 ' 6.21 ' 2,494 .' 4.378 r99.9 
1973 363 .798 5.373 2.076 3.862 799.9 

Lemont, Stephens Street, DesPlaines River 
1971 216 .9705 18.11 1.220 27.92 799.9 
1972 178 -9882. 12.11 1,150 9.434 799.9 
1973 227 .939 16.06 1.089 13. 2 7 99.9 

~amont, Stephens Street, Sanitary & Ship canal 
- 1971 251 -9440 12.19 1.211. 9.309 799.9 
1972 232 .9843 7.80 1.286 6.506 799.9 
1973 230 ,977 a10.96 1.149 6.087 299.9 



METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE C-2 

&INEAR REGRESSION STATISTICS, 1971,-1973 

.<A 

y = A +bBx 
where, y = Total Dissolved Solids; x = Conductivity 
Station 1 ~ockport Forebay to Powerhouse (Discontinued in 1972) 

Station 1 - Lockport, 1971 16th Street Bridge 
8.4 98 -6869 86.'71 ,5663 ' 56.44 799.9 

8.1 

Station 
,8,2 

North Side Treatment Plant Effluent 
9 station 1 lg71 360 ,8834 53.86 ,5745 49.04 r99,9 

- .Year N r A B -. -. Sy,x "/oConf. 
1971 1 9  ..7235 79706 ,5506 112.1 299.9 
1972 - - - - - - 
1973 - - 0 - - 0 

Lockport Powerhouse 
1971 346 .9131 91.54 ,5769 55.81 799.9 
1972 328 ,7868 64.92 6626 120.7 799.9 
1973 328 .646 27.55 .*6 71 5 117.3 799.9 

Station 
10 

Lemont, Stephens Street, DesPlaines River 
29 Station 1 1971 212 -8326 12.22 -73 78 91.52 799.9 

West -Southwest Treatment Plant Effluent 
1971 361 ,6327 167.5 -5213 94.87 p99.9 

. Station 
11 

Calumet Treatment Plant Effluent 
1971 361 -7947 129.6 ,5248 . 84.13 ~99.9 

' 1972 366 ,9213 85.93 ,5817 54.16 799.9 
1973 363 .783 137.2 -5381 66.7 799.9 

Station 
4.a 

Lemont, Stephens Street, Sanitary and Ship Canal 
1971 248 ,8936 90.28 -5573 57.4 7 99.9 



B$ETROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE C-3 

LINEAR REGRESSION STATISTICS, 1971-1973 

= A. + Bx 
n where, y , =  Ammonia Nitrogen; x = Total Nitrogen 

Station  oreb bay to Lockport Powerhouse (Discontinued in 1972) 
8.1 - year - N - r -r A - B Sy, Yconf. 

1971 29 .9436 -.5527 -7576 -9257 799.9 
1972 - - - o - 
1973 - - - - .I - 

Station ~ockport Powerhouse 
8.2 1971 49 -9392 -.5143 -8039 -9072 799.9 

1972 53 ,9235 -075 , . 7934 -76 799.9 
1973 49 .874 -1.03 .925 .762 7 99.9 

Station ~ockport, 16th Street 
(7 8.4 - 1971 21 -9218 -.8976 ,8895 -7626 299.9 
LJ 3.972 .23 . .9305 0.55 -7899 . 73 >99.9 

1973 - - - - - - 
Station North Side Treatment Plant Effluent 

1971 - - - - - 0 

1972 365 .9712 -081 -9202 ,78 799.9 
1973 365 .963. -. 598 .879 .626 599.9 

Station.' , '  west-Southwest Treatment Plant Effluent 
10 , 1971 - 0 0 - - 0 

1972 360 -9120 -01 ,7596 1.31 799.9 
1973 365 .827 1.087 .756 ' .936 r99.9 

'. Station Calumet Treatment Plant Effluent 
. 11 1971 - - - - o 

. o  

1972 366 -9357 0.13 -8045 1.55 >99.9 
1973 363 -941 -. 20 -883 1.32 -7 99.9 

Station LemOnt, Stephens Street, DesPlaines River 
29 1971 . - - - - - 

1972 37 -5627 0.78 ,4798 -46 r99.9 
1973 47 .451 .04467 ,343 .4987 .) 99.9 

Station ~emont, Stephens Street, Sanitary and Ship canal 
48 1971 47 .9196 0.3553 ,7659 1.002 '99.9 

1972 56 -9767 -1.10 -8761 -68 299.9 
Z973 45 ,869 -.802 -8406 ,7757 >99.9 - 
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