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SUMMARY AND CONCLUSIONS 

In August through October of 1977, the Xetropolitan 

Sanitary District of Greater Chicago (District) conducted an 

extensive water quality survey at 49 sampling stations along a 

133 mile reach of the Illinois Waterway from the Lockport Lock 

and Dam to the Peoria Lock and Dam. A follow-up study of 

water and sediments in the same 133 mile reach was made during 

September and October of 1983. Differences in water quality 

between 1977 and 1983 were determined using Student's t-test. 

To simplify the statistical analysis, the Illinois Waterway 

was divided into six navigational pools (Lockport, Brandon 

Road, Dresden Island, Marseilles, Starved Rock, and Peoria), 

and all the data collected within each pool was combined. 

Based on the results from the 1977 and 1983 studies, the 

following conclusions can be made concerning the water and 

sediment quality along the Illinois Waterway during the two 

sampling periods: 

1. During 1977 and 1983 the mean dissolved oxygen (DO) 

concentration increased significantly (p <0.01) down 

the Illinois Waterway from the Lockport pool (1977 - 
1.3 mg/L; 1983 - 3.8 mg/L) to the Peoria pool (1977 - 
7.2 mg/~; 1983 - 7.8 mg/L). Significantly higher 

(p <0.01) mean DO values were found during 1983 com- 

pared to 1977 in the Lockport (1977 - 1.3 mg/L; 
1983 - 3.8 mg/~), Brandon Road (1977 - 2.7 mg/L; 



1983 - 4.1 mg/L), Dresden Island (1977 - 5.3 mg/L: 
1983 - 6.5 mg/L) and Peoria pools (1977 - 7.2 mg/L; 
1983 - 7.8 mg/L) . 

2. There was little variation in the mean concentration 

of the total five-day biochemical oxygen demand 

(BOD5) for the six navigational pools during both 

1977 and 1983, ranging from 3 mg/L in the Lockport 

pool to 7 mg/L in the Dresden Island and Marseilles 

pools. There were no significant differences 

(p c0.05) in the mean BOD5 values between 1977 and 

1983 among the six navigational pools in the Illinois 

Waterway. 

During 1983 there was little variation in the concen- 

tration of total organic carbon (TOC) along the 

Illinois Waterway. The mean concentration of TOC in 

each of the six navigational pools was 6 mg/L in 1983. 

TOC was not measured during the 1977 survey. 

4. Except for a slight drop in the mean total suspended 

solids (TSS) concentration in the Dresden Island 

pool, TSS increased in the waterway from the Lockport 

pool (20 mg/L) to the Peoria pool (54 mg/L) during 

1983. TSS was not measured in 1977. 

5. In 1977 and 1983, the mean concentration of ammonium 

nitrogen (NH4-N) decreased in the Illinois Waterway 

from the Lockport pool (1977 - 2.7 mg/L; 1983 - 2.5 



mg/L) to the Peoria pool (1977 - 0.1 mg/L; 1983 - 
0.3 mg/L). Significantly higher (p <0.01) mean 

NH4-N values were found in 1983 than in 1977 in the 

Dresden Island (1977 - 1.7 mg/L; 1983 - 2.1 mg/L), 

Marseilles (1977 - 0.9 mg/L; 1983 - 1.3 mg/L), and 

Peoria pools (1977 - 0.1 mgfL; 1983 - 0.3 mg/L). 

6. In 1977, the mean nitrite plus nitrate nitrogen 

(NO2+1?O -N) concentration increased from the Lockport 3 '  

pool (2.49 mg/L) to the Peoria pool (4.70 mg/L) . 
There was, however, little variation in the mean 

N02+N03-N concentration in the waterway during 1983. 

Significantly lower (p <0.01) mean N02+N03-N values 

were measured during 1983 than in 1977 in the 

Marseilles (1977 - 4.08 mg/L; 1983 - 3.01 mg/L), 
Starved Rock (1977 - 4.64 mg/L; 1983 - 3.22 mg/L), 
and Peoria pools (1977 - 4.70 mg/L; 1983 - 3.13 mg/L). 

7. Generally, during both 1977 and 1983, the mean total 

phosphorus (TP) concentration decreased along the 

waterway frdm the Lockport pool (1977 - 0.67 mg/L; 

1983 - 0.63 mg/L) to the Peoria pool (1977 - 0.40 
mg/L; 1983 - 0.46 mg/L). Mean TP values were signi- 

ficantly higher (p <0.01) during 1983 than in 1977 in 

the Dresden Island (1977 - 0.60 mg/~; 1983 - 0.69 
mg/L), Marseilles (1977 - 0.39 mg/L; 1993 - 0.64 
mg/L), Starved Rock (1977 - 0.43 ng/L; 1983 - 0.58 



mg/L), and Peoria pools (1977 - 0.40 mg/L; 1983 - 
0.46 mg/L) . 

8. Overall, the pH increased slightly in the Illinois 

Waterway from the Lockport pool to the Peoria pool 

during 1977 and showed little variation in 1983. In 

1977, the pH values along the waterway ranged from 

6.5 to 8.7, while in 1983 they ranged from 6.0 to 

7.6. 

9. Cyanide values were quite variable during the 1977 

survey, ranging from 0.012 mg/L at Station 32 in the 

Peoria pool to 0.033 mg/L at Stations 12 and 18 in 

the -Harseilles pool. However, in 1983 there was 

little variation in the concentration (range: 0.002 - 
0.011 mg/L) among the 49 sampling stations. Signifi- 

cantly higher (p ~0.01) mean cyanide values were 

found in 1977 compared to 1983 in the Brandon Road 

(1977 - 0.017 mg/L; 1983 - 0.007 m g / L ) ,  Dresden 

Island (1977 - 0.016 mg/L; 1983 - 0.006 mg/L) , 
Marseilles (1977 - 0.033 mg/L; 1983 - 0.005 mg/L), 
Starved Rock (1977 - 0.027 mg/L; 1983 - 0.005 mg/L), 
and Peoria pools (1977 - 0.022 mg/L; 1983 - 0.005 
mg/L) - 

10. Except for an increase in the lower end of.the Peoria 

pool from Station 45 to Station 49, phenol decreased 

in concentration down the waterway from the Lockport 
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pool (0.020 mg/L) to the Peoria pool (0.014 mg/L) 

during the 1983 survey. Phenol was not measured in 

1977. 

11. In 1983 there was little variation in the mean con- 

centration of fats, oils, and greases .(FOG) down the 

Illinois Waterway. The mean FOG values during 1983 

in the Lockport, Brandon Road, Dresden Island, 

Marseilles, Starved Rock, and Peoria pools were 6, 

4, 4, 5, 4, and 5 mg/L, respectively. FOG was not 

measured in 1977. 

12. The concentration of copper, iron, manganese, mercury, 

and zinc in 1983 were quite variable among sampling 

stations along the Illinois Waterway ranging from a 

low of <0.01, 0.2, 0.03, <0.0001, and <0.01 mg/L, 

respectively, to a high of 0.2, 6.9, 0.21, 0,0018, 

and 0.4 mg/L, respectively. No obvious trend was 

evident during 1983 except for an increase in the 

mean concentration of iron and manganese from the 

Lockport pool (0.6500 and 0.0425 mg/L, respectively) 

to the Peoria pool (0.9727 and 0.0900 mg/L, respec- 

tively). Trace metals were not measured in 1977. 

13. Fecal coliforms (FC) decreased significantly (p ~0.05) 

both in 1977 and 1983 with distance along the Illinois 

Waterway from the Lockport pool (1977 - 33,574 cfu/100 
d;  1983 - 1,621 cfu/100 mL) to the Peoria pool 
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(1977 - 314 cfu/100 mL; 1983 - 97 cfu/100 mL). Sig- 

nificantly higher (p <0.01) geometric means of FC 

were observed in all of the six navigational pools 

during 1977 (33,574, 8,704, 2,515, 692, 622, and 314 

cfu/100 mL, respectively) than in 1983 (1,621, 2,097, 

1,091, 225, 205, and 97 cfu/100 mL, respectively). 

14. Seven of 22 samples (32 percent) collected in 1983 

yielded confirmed viruses along the Illinois Water- 

way. The virus levels ranged from a low of 0 PFU/L 

at all 11 sampling stations during one or both of the 

sampling dates to a high of 0.18 PFU/L at Station 22 

in the Starved Rock pool. There was little differ- 

ence in the concentration of confirmed virus levels 

among the sampling stations collected in 1983. 

15. In 1983 the percent of total and volatile solids in 

sediments varied considerably from a low of 23.0 and 

0.80 percent, respectively, to a high of 81.5 and 

9.6 percent, respectively. No clean trends were dis- 

cernible for .total and volatile solids in sediments 

along the Illinois Waterway. Total and volatile 

solids were not measured in sediment during 1977. 

16. The chemical oxygen demand (COD) in bottom sediments 

was quite variable in 1983 among the 12 sampling 

stations ranging from a low of 5,189 mg/kg at Station 

23 in the Starved Rock pool to a high of 153,885 
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mg/kg a t  S t a t i o n  1 i n  t h e  Lockport  pool .  COD d i d  n o t  

show any t r e n d  i n  t h e  sed iments  a long  t h e  waterway. 

COD was n o t  measured i n  sediment  i n  1977. 

17. I n  1983 t o t a l  o rgan i c  carbon (TOC) f l u c t u a t e d  widely  

i n  sediment  samples ranging from 0.10 p e r c e n t  a t  

S t a t i o n  2 3  i n  t h e  S t a rved  Rock poo l  to 6.53 p e r c e n t  

a t  S t a t i o n  1 i n  t h e  Lockport  pool .  TOC d i d  n o t  show 

a w e l l  d e f i n e d  p a t t e r n  o f  c o n c e n t r a t i o n  i n  sed iments  

down t h e  I l l i n o i s  Waterway. TOC w a s  n o t  measured i n  

sediment  i n  1977. 

18. T o t a l  k j e l d a h l  n i t r o g e n  (TKN) i n  I l l i n o i s  Waterway 

sediments  e x h i b i t e d  a h igh  degree  o f  v a r i a b i l i t y  

d u r i n g  1983 rang ing  from a low o f  250 mg/kg a t  

S t a t i o n  32 i n  t h e  Peo r i a  poo l  t o  a h igh  of  27,999 

mg/kg a t  S t a t i o n  1 i n  t h e  Lockport  pool .  N o  clear 

t r e n d  w a s  d i s c e r n i b l e  f o r  TKN i n  sediments  a long  t h e  

waterway. TUN was n o t  measured i n  sediment i n  1977. 

19. A l l  sampling s t a t i o n s  i n  bo th  1977 and 1983 had s e d i -  

ment cyan ide  va lue s  of  less t h a n  1.0 mg/kg, e x c e p t  

f o r  S t a t i o n  1 i n  t h e  Lockport poo l  (1977 - 2.20 mg/ 

kg; 1983 - 5.39 mg/kg) , S t a t i o n  8 i n  t h e  Dresden 

I s l a n d  poo l  (1977 - 4.00 mg/kg), and S t a t i o n  44 i n  

t h e  P e o r i a  pool  (1977 - 1.00 mg/kg). During b o t h  

1977 and 1983 cyanide  g e n e r a l l y  decreased  i n  concen- 

t r a t i o n  i n  sediments  a long  t h e  waterway. F i f t y  pe r -  



c e n t  of  t h e  sediment cyanide va lues  were h ighe r  

during 1977 than i n  1983. 

20. I n  1983 t h e  phenol concent ra t ion  i n  t h e  sediments 

ranged from 0.03 mg/kg a t  S t a t i o n  8 i n  t h e  Dresden 

I s l a n d  pool  to 5.80 mg/kg a t  S t a t i o n  1 i n  t h e  Lock- 

p o r t  pool. Except f o r  t h e  t w o  extreme va lues  a t  

S t a t i o n  1 (5.80 mg/kg) and S t a t i o n  4 4  (1.91 mg/kg), 

t h e r e  w a s  l i t t l e  v a r i a t i o n  i n  t h e  sediment phenol 

concen t r a t ions  a long t h e  I l l i n o i s  \Vaterway. Phenol 

w a s  n o t  measured i n  sediment i n  1977. 

21. The concen t r a t ion  of  f a t s ,  o i l s ,  and g reases  (FOG) i n  

sediments w a s  q u i t e  v a r i a b l e  dur ing  1983 among t h e  

aampling s t a t i o n s  ranging from a low of 124 mg/kg a t  

S t a t i o n  4 1  i n  t h e  Peor ia  pool t o  a h igh  of 17,398 

mg/kg a t  S t a t i o n  1 i n  the Lockport pool. General ly ,  

FOG decreased i n  concent ra t ion  i n  t h e  sediments a long  

t h e  waterway. FOG w a s  n o t  measured i n  sediment i n  

1977. 

During 1983 . the  concent ra t ion  of cadmium, chromium, 

copper,  l ead ,  mercury, n i c k e l ,  and z i n c  i n  sediments 

o f  t h e  Lockport pool (58.18, 389.35, 441.01, 217.27, 

4.60, 427.39, and 2,096.67 mg/kg, r e s p e c t i v e l y )  were 

s i g n i f i c a n t l y  higher  (p < 0.01) than i n  t h e  o t h e r  

f i v e  nav iga t iona l  pools.  However, a r s e n i c ,  i r o n ,  

manganese, and s i l v e r  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  

xv i  



in the sediments of the various pools from Lockport 

to Peoria. Generally, cadmium., chromium, copper, 

iron, lead, manganese,.mercury, nickel, and zinc de- 

creased in concentration from the Lockport pool to 

the upper portion of the Peoria pool, and then in- 

creased along the middle and lower portions of the 

Peoria pool. Trace metals were not measured in 

sediment in 1977.' 

DISCLAIMER 

Mention of proprietary equipment and chemicals in this 

report does not constitute endorsement by the Metropolitan 

Sanitary District of Greater Chicago. 
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INTRODUCTION 

The waters of the Illinois Waterway have had great de- 

mands placed upon them by the people residing within north- 

eastern and central Illinois. The multiple uses of these 

water resources include agriculture, fishing, industrial water 

supply, power generation', public water supply, recreation, 

transportation, and wastewater assimilation. 

The District operates three major sewage treatment works 

in Cook County, Illinois, whose discharges make up 93 percent 

of all waste flows entering the Illinois Waterway (Butts et 

al., 1975). These sewage treatment works provide secondary 

treatment for an average flow of 1,358 million gallons per day. 

As a result of the promulgation of Public Law 92-500 (Federal 

Water Pollution Control Act Amendments of 1972), the District 

has undertaken to reduce combined sewer overflows (CSOs) into 

area waterways, utilize limited flows of diversion water from 

Lake Michigan for low flow augmentation, expand and improve 

the quality of its sewage treatment facility effluents, and 

install a.system of artificial instream aeration to increase 

directly the DO concentration of the Chicasc area deep draft 

waterways. 

In August through October of 1977, the District conducted 

an extensive water quality study along the Illinois Waterway 

from the Lockport Lock and Dam to the Peoria Lock and Dam, a 

distance of 133 miles. The District made a follow-up water 



and sediment survey of this same 133 mile reach during Septem- 

ber and October of 1983. 

The purpose of these two studies was to obtain data to 

characterize water quality conditions in the Illinois Waterway. 

Statistical analysis (t-test) was performed to determine 

whether significant water quality changes had occurred during 

the five-year period between the 1977 and 1983 surveys. 



DESCRIPTION OF STUDY AREA 

Illinois Waterway 

The Illinois Waterway extending from Grafton, Illinois, lo- 

cated on the Mississippi River upstream of St. Louis, Missouri, 

to Chicago, Illinois (Figure l), includes the following segments: 

1) the Illinois River from its mouth at Graftorl, Illinois, to the 

confluence of the Kankakee and Des Plaines River; 2) the Des 

Plaines River from the Lockport Lock and Dam to the confluence 

with the Kankakee River; 3) the Chicago Sanitary and Ship Canal; 

4) the South Branch of the Chicago River; and 5) the Chicago 

River. The 327 mile waterway is composed of a series of eight 

navigational pools whose lengths and U.S. Army Corps of Engineers 

waterway mile-point designations are presented in Table 1. The 

pools were created by locks and dams to maintain the water depths 

required for commercial barge traffic. The present study area 

was a 133 mile reach of the Illinois Waterway extending from the 

Lockport Lock and Dam to the Peoria Lock and Dam. 

As reported by Butts et al. (1975), the mean water velocity 

is 0.39 feet/second. The very low hydraulic gradient, an average 

of 0.267 feet/mile, partially accounts for the low velocity in 

the system. The bottom deposits are composed primarily of organic 

material (sludge) and detritus in the Lockport, Brandon Road, and 

Dresden Island pools, while varying amounts of sand and gravel 
d 

are found down the waterway in the Marseilles, Starved Rock, and 

Peoria pools (Butts et al., 1975) . 





THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 1 

ILLINOIS WATERWAY NAVIGATION POOLS 

Pool 

Inclusive 
Waterway 

Mile Points 
Length 
(Miles 1 

Lockpor t 

Brandon Road 

Dresden Island 

Marseilles 

Starved Rock 

Peoria 

La Grange 

Alton 



. Samdlina Locations 
I 

Forty-nine sampling stations were selected for the study. 

Two stations were located on the Chicago Sanitary and Ship Canal, 

eight on the Des Plaines River, and 39 on the Illinois River. 

Table 2 lists the locations of the 49 sampling stations. 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 2 

SAMPLING LOCATIONS ALONG ILLINOIS WATERWAY FROM THE LOCKPORT 
LOCK AND DAM TO THE PEORIA LOCK AND DAM 

Station 
Number Waterway 

Waterway 
Mile Point 
Location Navigation Pool 

Chicago Sanitary and Ship Canal 

Chicago Sanitary and Ship Canal 

Des Plaines River 

Des Plaines River 

Des Plaines River 

Des Plaines River 

Des Plaines River 

Des Plaines River 

Des Plaines River 

Des Plaines River 

Lockport 

Brandon Road 

Brandon Road 

Brandon Road 

Dresden Island 

Dresden Island 

Dresden Island 

Dresden Island 

Dresden Island 

Dresden Island 

Table continued on following page. 
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 2 (continued) 

SAMPLING LOCATIONS ALONG ILLINOIS WATERWAY FROM THE LOCKPORT 
LOCK AND DAM TO THE PEORIA LOCK AND DAM 

Station 
Number Waterway 

Waterway 
Mile Point 
Location Navigation Pool 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Starved Rock 

Starved Rock 

Starved Rock 

Starved Rock 

Starved Rock 

Starved Rock 

Starved Rock 

Peoria 

Peoria 

Peoria 

Table continued on following page. 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 2 (continued) 

SAMPLING LOCATIONS ALONG ILLINOIS WATERWAY FROM THE LOCKPORT 
LOCK AND DAM TO THE PEORIA LOCK AND DAM 

Station 
Number Waterway 

Waterway 
Mile Point 
Location Navigation Pool 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Illinois River 

Peoria 

Peoria 

Peoria 

Peoria 

Peoria 

Peoria 

Peoria 

Peoria 

Peoria 

Peoria 

Table continued on following page. 



THE METROPOLITAN.SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 2 (continued) 

SAWLING LOCATIONS ALONG ILLINOIS WATERWAY FROM THE LOCKPORT 
LOCK AND DAM TO THE PEORIA LOCK AND DAM 

Station 
Number Waterway 

Waterway 
Mile Point 
Location Navigation Pool 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

River 

River 

River 

River 

River 

River 

River 

River 

River 

Peoria 

Peoria 

Peoria 

Peoria 

Peoria n-w D ~ L P  q 

Peoria 

Peoria 

Peoria 

Peoria 



MATERIALS AND METHODS 

~i'e'ld Sampl'inq: and Laboratory Analys'is 

WATER 

Chemical' Constituents. Water samples for chemical analyses 

were collected from the 49 sampling stations on August 23-25, 

August 30-September 2, September 12-15, September 19-22, October 

3-6, and October 10-14 during 1977 and on September 19-22, Sep- / 
tember 26-29, October 3-6, and October 10-13 in 1983. Samples 

were collected at a depth of three feet below the water surface 

in the center of the waterway with a Kemmerer water sampler. 

All samples were transported to the laboratory in iced, insulat- 

ed containers within 24 hours following sample collection. 

The constituents analyzed, sample containers, and preserva- 

tion methods are presented in Table 3. TSS, TOC, phenol, FOG, 

and trace metals were not measured during the 1977 survey. The 

DO samples were fixed in the field and returned to the labora- 

tory for titration. Fixation and titration were by the Azide 

Modification of the Winkler Method, as detailed in Standard 

Methods, 15th Edition. 

Except for BOD5 which was analyzed according to the 15th 

Edition of Standard Methods, all other analyses were conducted 

by procedures set forth in Methods for Chemical Analysis of 

Water and Wastes, USEPA 

Fecal' Co'lifarm. Water samples for FC analyses were also 

collected from the 49 sampling stations on the same days as 



THE HETROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 3 

mSTITUENTS ANALYZED 
POR WATER SAMPLES COLLECTED FROM THE ILLINOIS WATERWAY STUDY AREA 

Constituent 
Sample 

Container Preservative 
-- - 

Dissolved Oxygen 

Water Temperature 

Five-Day Biochemical Oxygen Demand 

Total Organic Carbon 

Total Suspended Solids 

Armnonium Nitrogen 

Nitrite Plus Nitrate Nitrogen 

Total Phosphorus 

pH 

- ' Total Cyanide 

Phenol 

Fate, Oils, and Greases 

Trace Metals (Arsenic, Cadmium, 
Chronium, Copper, Iron, Lead, 
Mercury, Nickel, Manganese, 
Silver, and Zinc) 

Virus 

Glass 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Glass 

Glass 

Plastic 

Sterile 
Glass 

Plastic 

~ - ~~~- 

Determined on Site 

Determined on Site 

Cool, 4'C 

Cool, 4'C 

Cool, 4'C 

Cool, 4°C 

Cool, 4°C 

Cool, 4-C 

Cool, 4°C 

NaOH to pH 12 

H2S04 to pH <2 

Cool, 4.'~ 

HNO3 to pH <2 

cool, 4.c. ~ T A  
and Thiosulfate 

Cool, 4'C, and 
Thiosulfate 



the chemical constituents. Fecal coliform samples were collect- 

ed with a Kenrmerer water sampler at a depth of three feet below 

the water surface in the center of the waterway. The sample was 

poured into a sterile, 120 mL bottle containing sufficient sodi- 

um thiosulfate to neutralize 15 mg/L chlorine. The FC samples 

were kept cool in iced, insulated containers. The analyses 

were performed by the membrane filtration technique as described 

in the 14th Edition of Standard Methods. 

Virus. Samples for virus analyses were collected only dur- 

ing 1983 at 11 of the 49 sampling stations (1, 2, 4, 5, 11, 12, 

20, 22, 27, 28, and 49) on October 3-6 and October 10-13.' Water 

samples were collected with a plastic, submersible drainage pump 

from the water surface in the center of the waterway. The virus 

samples were stored in five-gallon NalgeneB carboys and kept 

cool on dry ice. 

The viruses in the water samples were concentrated, assayed, 

and confirmed by a modification of the methods described by 

Bertucci et al. (1983). 

SEDIMENT 

Chemical Constituents. Sediment samples were collected 

only during the 1983 survey at 12 of the 49 sampling stations 

(1, 5, 8, 18, 23, 28, 32, 35, 38, 41, 44, and 48). A sediment 

sample was taken with a Ponar grab sampler from each of the 12 

stations on September 19-22. The sample was transferred into a 

quart glass jar and analyzed for TS, TVS, COD, TOC, TKN, cya- 



nide, phenol, FOG, arsenic, cadmium, chromium, copper, iron, 

lead, manganese, mercury, nickel, silver, and zinc. .All con- 

stituents were analyzed' according to Methods for, Chemical Analy- 

sis of Water 'and' Wa'stes, USEPA (1979). 

'St'atis'tical Ana'1ys.i~ 

Differences in the water quality between 1977 and 1983 in 

each of the s i x  navigational pools were analyzed statistically 

using the Student's t-test (Zar, 1974). Fecal coliform values 

were transformed to the logarithms (base 10) before statistical 

analysis. Differences were considered significant at the five 

percent level. 



RESULTS AND DISCUSSION 

Water Quality 

Traditionally, the quality of water in lakes and rivers 

has been evaluated in relation to biological, chemical, and 

physical criteria, including bacterial levels, the concentra- 

tion of various dissolved gasses, dissolved and suspended in- 

xrganirr arrd-orqaftie +z~nds,tefflperafure, _and_ the rate of 

flow. Methods for measuring the biological and chemical con- 

stituents, and physical properties of water are well defined, 

and they have considerable precision. In contrast to the sedi- 

ment which reflects long-term conditions, water samples are 

indicative of the quality of the water at the time of sampling 

only. 

To simplify the statistical analysis, the Illinois Water- 

way was divided into six navigational pools (Lockport, Brandon 

Road, Dresden Island, Marseilles, Starved Rock, and Peoria), 

and all the data collected within each pool was combined. 

Comparisons of the mean values and ranges of the chemical 
--- ----- ---- ---- ---- ---- ---- ---- ------ 

water quality constituents measured in each of these six pools 

during 1977 and 1983 are shown in Tables 4-9. The concentra- 

tions of constituents analyzed at each of the 49 sampling 

stations during 1977 and 1983 are presented in Appendices AI, 

AII, - and AIII. - 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CBICAGO 

TABLE 4 

A COMPARISON OF THE MEAN VALUES OF THE CHEMICAL WATER QUALITY CONSTITUENTS MEASURED 
IN THE LOCKPORT POOL OF THE ILLINOIS WATERWAY DURING 1977 AND 1983. 

August to October 1977 September to October 1983 
Number of Number of Significance 

Observations** Mean Range Observations** Mean Range Level*** Constituent* 

Dissolved Oxygen 

Five-Day Biochemical Oxygen 
w 
u Demand 

No Significant 
Difference 

Ammonium Nitrogen No Significant 
Difference 

Nitrite Plus Nitrate 
Nitrogen 

No Significant 
Difference 

Total Phosphorus No Significant 
Difference 

pH (units) 

Cyanide NO DATA 

*Expressed in mg/L except where noted. 
**The number of observations was determined by multiplying the number of stationa sampled in a pool times the frequency of sampling at 
each station. 

***The Student's t-test was used to determine whether significant differences existed between mean chemical water quality values deter- 
mined in 1977 and 1903. 



THE METROPOLITAN SANITARY DISTRICT OF CREATE31 CHICAGO 

TABLE 5 

A COMPARISON OF THE MEAN VUUBS OF THE C m C A L  WATER QUUITP CONSTITUENTS MEASURED 
IN THE BRANDON ROAD POOL OF THE ILLINOIS WATERWAY DURING 1977 AND 1983 

August to October 1977 September to October 1983 
Number of Number of Significance 

Constituent* Observations** Mean huge Observations** Mean Range Level*** 

Dissolved Oxygen 18 2.7 1.2 -4.6 12 4.1 3.3 -4.6 0.01 

Five-Day Biochemical Oxygen 
Demand 

No Significant 
Difference 

Ammonium Nitrogen No Significant 
Difference 

Nitrite Plus Nitrate 
Nitr~gen 

No Significant 
Difference 

Total Phosphorus No Significant 
Difference 

pH (units) 

Cyanide 

*Expressed in mg/L except where noted. 
**The number of observations was determined by multiplying the number of stations sampled in a pool times the frequency of sampling at 
each station. 

***The Student's t-test was used to determine whether significant differences existed between mean chemical water quality values deter- 
mined in 1977 and 1983. 



A tXUPARISON OF TBH HEAN VlldUBS IN TBE CllPWICbL WATER QUALIl?l CONSTITUENTS 
IN TUE DRESDEN ISLAND POOL OF TBB ILLINOIS UATERUAY Wpm 1977 AND 1983 

August to October 1977 Septeaber to October 1983 
Number of Number of Significance 

Observations** &an m g e  Observations** Mean Range Level- Constituent* 

Dissolved Oxysen 42 

Five-Day Biochemical Oxygen 
Demand 

C 

Aimwnium Nitrogen 

3 -12 No Significant 
Difference 

Nitrite Plus Nitrate 
Nitrogen 

2.04- 3.62 No Significant 
Difference 

Total Phosphorus 

pH (units) 

*Expressed in w/L except where noted. 
not he number of observaCioae vas determined by multiplying the number of stations sampled in a pool times the frequency of samp'ling at 
each station. 

***The Student's t-test was used to determine whether significant differences existed between mean chemical vater quality values deter- 
mined in 1977 and 1983. 



A ~ A R I S O I I  OF m MEAN VALUES I19 TEE cm4xCY UaTEB QUALITY ~ S T I ~ S  MmsURsD 
I11 TIIS lUPSBILLES POOL OF TBE ILLINOIS UATBRU4Y DURING 1977 AUD 1983 

August to October 1977 September to October 1983 
Number of m e r  of Significance 

Constituent* Observatione** &?an b e e  Observat lorn** lkan iL.nec Level*** 

Five-Day B i o c h ~ c a l  Oxygen 
Demand 

a n i u m  Nitrogen 

Nitrite Plus Nitrate 
Nitrogen 

Total Phosphorus 

PE (unite) 

Cyanide 

7.2 5.3 - 8.7 No Significant 
Difference 

2 -12 No Significant 
Difference 

*Expressed in =/L except where noted. 
**The nurber of observations was determined by multiplying the nuder of stations sampled in a pool times the frequency of sampling ar 
each station. 

***The Student's t-teat was used to determine whether significant differences existed between mean chemical water quality values deter- 
mined in 1977 and 1983. 



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO 

TABLE 8 

A COMPARISON OF THE HEAN VALUES OF THE CHEMICAL WATER QUALITY CONSTITUENTS MEASURED 
IN THE STARVED ROCK POOL OF THE ILLINOIS WATERWAY DURING 1977 AND 1983 

Constituent* 

Au~ugust to October 1977 
Number of 

Observations** Uean Range 

September to October 1983 
Number of 

Observations** Mean Range 
Significance 
Level*** 

Dissolved Oxygen 

Five-Day Biochemical Oxygen 
I- . Demand 

Amwnium Nitrogen 

Nitrite Plus Nitrate 
Nitrogen 

Total Phosphorus 

pH (units) 

Cyanide 

No Significant 
Difference 

No Significant 
Difference 

No Significant 
Difference 

*Expreesed in mg/L except where noted. 
**The number of obsenmtions was determined by multiplying the number of stations sampled in a pool times the frequency of sampling 
at each station. 

***The Student's t-test was used to determine whether significant differences existed betveen mean chemical water quality values deter- 
mined in 1977 and 1983. 
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