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SUMMAFtY AND CONCLUSIONS 

Residential redevelopment of properties surrounding the 

South Fork of the South Branch of the Chicago River (Bubbly 

Creek) has made improvement of its historically poor water 

quality important. The Racine Avenue Pumping Station (RAPS), 

operated by the Metropolitan Water Reclamation District of 

Greater Chicago (District) is the major contributor of com- 

bined sewer overflow (CSO) to this waterway. Periodic wet 

weather discharges from RAPS and nine city of Chicago (city) 

gravity CSOs are the only flows seen in this waterway. The ab- 

sence of dry weather flow due to truncated headwater reaches 

does not allow natural self-purification to occur, resulting 

in periods of low dissolved oxygen (DO). Floating debris of 

sanitary origin occasionally makes the waterway aesthetically 

unpleasing. 

A demonstration project in 2002 assessed the impact on DO 

of the creation of artificial flow in Bubbly Creek (Lanyon, 

2003). Flow was created by continuously diverting Bubbly Creek 

water through a sluice gate at RAPS to the Stickney Water Rec- 

lamation Plant (WRP) by means of the intercepting sewer sys- 

tem. The 2002 demonstration project lasted for 105 days from 

June 20 to October 20. Cost to the District for treatment of 



the additional Bubbly Creek flow (2.5 billion gall.ons9 at the 

Stickney WRP was $625,000 during this demonstration project. 

The 20C3 demonstration project described in this report, 

was conducted from May 1 to October 31, and incorporated a 

wider range of flows into the experimental plan. Instead of 

evaluating the effect of relatively low continuous flow on 

Bubbly Creek water quality, a more controlled test was de- 

signet3 to evaluate the effects of 38 million gall.ons per day 

(mgd? and 75 mgd flow rates under wet and dry weatllex condi- 

tions. Bubbly Creek flow would be maintained at 38 mgd f a r  six 

days or 75 mgd for five days during each demonstration event. 

During the 2003 project approximately 2.1 billion gallons of 

water from Bubbly Creek were diverted to the Stickney k a P .  To- 

tal cost to the District for treating this additional flow at 

the St;ickney WRP was $525,000.  Eight rainstorms occurred dur- 

ing the demonstration project, slightly more than would be ex- 

pected in an average year. Continuous in-situ monitoring of DO 

was used to assess the impact of the artificially-created flow 

during both dry weather and wet weather periods. 

Conclusions of the 2003 Bubbly Creek Demonstxatio~ Proj- 

ect are as EoXlows: 



1. Artificial flow creation in Bubbly Creek appears 

to reduce die1 DO range and provides more stable 

DO conditions in dry weather and wet weather 

situations. 

1. Under dry weather conditions with no artificial 

flow, Bubbly Creek mimics conditions in a eutro- 

phic lake. Photosynthetic activity can cause 

dissolved oxygen levels to rise above saturation 

levels (16 mg/L) during the day and fall to near 

0 mglL at night. 

3. During most demonstration events, low DO at In- 

terstate Highway 55 (1-55) and 36" Street in- 

creased almost immediately after 38 mgd and 75 

mgd flows were started. 

4. During the 38 mgd dry weather demonstration 

event, DO at 1-55 and 36th Street met the Illi- 

nois Pollution Control Board (IPCB) standards 

over 80 percent of the time, and DO values never 

fell below 1.0 mg/L 

5. During the two 75 mgd dry weather demonstration 

events, DO levels at 1-55 and 36th Street met 

IPCB standards over 90 percent of the time. DO 

levels never fell below 1.0 mg/L. 

xvi 



6. During the two 38 mgd wet weather demonstration 

events DO levels at 1-55 met IPCB standards over 

70 percent of the time, but DO levels at .3Eith 

Street met IPCB standards less than 5 percent sf 

the time. For short periods of time DO values of 

8 . 0  mg/L were observed. During these two tests 

recovery of DO levels was observed over a period 

ranging from 10 hours to 48 hours after inifia- 

tion of flow diversion to the Stickney WRP. ThS s 

was 3 to 4 days after the discharge of CSOs frcm 

RAPS ended, as there is a lag before the Stick- 

ney 'WRP can start accepting Bubbly Creek f l ~ w s  

after a rain. 

'7. During the two 75 mgd wet weather demonstration 

events DO levels at 1-55 met IPCB standards over 

80 percent of the time. However, for short peri- 

ods of time, DO values of 0.0 mg/L were obsenred 

at 1-55. For the 36th Street location, contradie- 

tory results were found. During one test, Ex3 

levels met IPCB standards 81.7 percent of rke 

tinae, while during the second test, DO levels 

never met IPCB standards. Many DO readings of 

0.0 mg/L were observed during this second t e s t ,  



Not enough information is available to determine 

the cause of these contradictory results. During 

these two tests recovery of DO levels was ob- 

served over a period ranging from 12 hours to 27 

hours after initiation of flow diversion to the 

Stickney WRP. This was 28 hours to 4 days after 

the discharge of CSOs from RAPS ended, as there 

is a lag before the Stickney WRP can start ac- 

cepting Bubbly Creek flows after a rain. 

8. Periods of low DO following CSO discharges to 

Bubbly Creek, which can range from 1-2 weeks in 

length when there is zero flow being induced, 

can be reduced to as little as 1-2 days by ini- 

tiating the artificial flows used during this 

study . 

9. Diversion of Bubbly Creek water to the Stickney 

WRP cannot be used as a tool to meet IPCB DO 

standards in wet weather because capacity to ac- 

cept wet weather flows may be limited. In addi- 

tion, operational costs to treat the river water 

are substantial. 

xvi i i 



RECOMMENDATIONS 

I. Additional demonstration projects should be con- 

ducted to verify the effect of various artlfi-- 

cia1 flow rates on DO recovery in Bubbly Creek. 

2. The method of artificial flow creation used In 

this project cannot be used as a long-term soiu- 

ti on for water quality improvement in Bubbly 

Creek since it requires capacity at the Stickney 

WRP that may not be available in wet weather, 

and entails significant operating costs for the 

District. 

3. Since sediment composition varies throughour 

thls waterway, sediment oxygen uptake should be 

evaluated. Also, it would be important to better 

quantify the impact of algal respiration on wa- 

terway DO levels. 



INTRODUCTION 

Project History - 

This project was initiated by the District durnng the 

summer of 2002 to determine whether water quality in Bubbly 

Creek could be improved by drawing water into the normially 

stagnant Bubbly Creek from the South Branch of the Chicago 

River (SBCR) . Flow was artificially created during dry weather 

by drawing Bubbly Creek water through a sluice gate at RAPS 

and conveying it to the Stickney WRP by means of the intercep- 

tor sewer system. The cost associated with handling this addi- 

tional flow for the 2002 study at the Stickney h'RP was 

approxi.mately $525 ,000 .  Results of the first year study indi- 

cated that artificial flow creation improved DO concentrations 

during dry weather and shortened the duration of low DO csndi- 

tions following a CSO from RAPS (Lanyon, 2 0 0 3 ) .  

Description of Study Area 

Bubbly Creek, the common name for the 1.25-mile long 

South Fork of the SBCR, originates at RAPS and ends a t  its 

confluence with the SBCR. (Figure 1). Based on meas7Lrernents 

taken from aerial photographs and field depth surveys, Bilbbly 

Creek has an estimated volume of 70 million gallons (MG) 

(Lanyon, 2003)  . 
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Primary land use adjacent to Bubbly Creek is light indus- 

trial and commercial. In recent years, residential use hzs ex- 

panded as abandoned industrial properties are redeveloped for 

single-family housing. Currently, most residential redevelop- 

ment is occurring east of the waterway between Archer A~iienue 

and 3sEh Street. 

Kistorlcally, this waterway was used to convey drainage 

and waste from the Union Stockyards to the SBCR. The east and 

west arms of Bubbly Creek were filled in by the city ic the 

early part of the 20th century, when intercepting sewers con- 

structed by the Sanitary District of Chicago eliminated their 

use as sewage conduits (Hill, 2 0 0 0 ) .  Channel orientation is 

north-south and is fairly straight throughout its length. 

Charnel width varies from 1 2 0  to 400 feet. Current outfalls to 

Bubbly Creek include nine city CSO outfalls and RAPS. 

Flow in Bubbly Creek occurs only during rain events large 

enough to result in CSOs from gravity sewers, pumpage from 

RAPS, and/or surface runoff from surrounding impervious areas. 

The absence of dry weather flow does not allow for flushing or 

self-purification of wastewater overflows. Extremely high al- 

gal production and respiration can result in large daily 

ranges of DO concentration. The IPCB has classified. Eu.bbly 

Creek as a Secondary Contact waterway. In Secondary Contact 



waterways, the DO shall not be less than 4.0 mg/L at any time. 

Continuous DO monitoring, begun in 1998 at two locations in 

the waterway, showed that oxygen levels in Bubbly Creek were 

often below 4 mg/L for extended periods. 

Project Objective 

During the 2002 portion of this demonstration project, 

water from Bubbly Creek was withdrawn continuously during dry 

weather conditions and the effects on waterway DO studied. The 

experimental plan was modified in 2003 so that water was with- 

drawn from Bubbly Creek only during specific wet and dry 

weather conditions, so that a more controlled experimental 

program could be conducted. 

Scope of Report 

This report will compare DO data collected during zero 

flow and during various demonstration event flow rates. Demon- 

stration event effects on odor and waterway floatables quanti- 

ties are discussed. A summary of the abundance and 

distribution of fish collected during 2002 and 2003 are pre- 

sented, as well as chlorophyll data collected in 2003. 



METHODS AND MATERIALS 

Demonstration Event Procedures 

Durlng ~pril 2003, the Environmental Monitoring and Re- 

search (EM&R) Division of the Research and Development (R&D) 

Department, in consultation with the Maintenance and Opera- 

tions (M&O! Department, developed an experimental plan for im- 

plementing e~ght demonstration project testing events. Water 

would be withdrawn from Bubbly Creek at two flow rates fluring 

both wet and dry weather conditions. The water would be di- 

verted into RAPS through a sluice gate on the narth wall of 

the station. Demonstration events were scheduled between May 1 

and October 31 as detailed below. 

Dry Weather, 38 mgd flow rate from Bubbly Creek 

into RAPS, two demonstration events. (Due to 

scheduling problems only one event was conducted.] 

e Dry Weather, 75 mgd flow rate from Bubbly Creek 

into RAPS, two demonstration events. 

Wet Weather, 38 mgd flow rate from Bubbly Creek 

into RAPS, two demonstration events. 

* Wet Weather, 75 mgd flow rate from Bubbly Creek 

info RAPS, two demonstration events. 



Details of the operational procedures for each demonstra- 

tion event are provided below. 

DRY WEATHER, 38 MGD FLOW RATE 

Two dry weather periods when water would be withdrawn 

from Bubbly Creek at a rate of 38 mgd were scheduled. Dry 

weather was defined as a period of at least five days when no 

CSO was recorded from RAPS to Bubbly Creek. The intake gate at 

RAPS was opened to a flow rate of 38 mgd and remained open 

continuously for six days. One demonstration event was sched- 

uled for completion during May and another during August. 

DRY WEATHER, 75 MGD FLOW RATE 

Two dry weather periods when water would be withdrawn 

from Bubbly Creek at a rate of 75 mgd were scheduled. Dry 

weather was defined as a period of at least five days when no 

CSO was recorded from RAPS to Bubbly Creek. To achieve the 75 

mgd flow rate the sluice gate at RAPS was opened in a series 

of three increments over a period of approximately 24 hours. 

The intake gate remained open continuously for five days. One 

demonstration event was scheduled for completion during June 

and another during September. 



WET WEATHER, 38 MGD FLOW SIATE 

Two wet weather periods when water would be withdrawn 

from bubbly Creek at a rate of 38 mgd were scheduled* Wet 

weather was defined as discharge of CSO from RAPS to Bubbly 

Creek. The xntake gate at FGPS was opened to a flow rate of 38 

mgd as soon after the rain ended as the Stickney WRP could re- 

ceive additional flow and remained open continuously fa r  six 

days, 

WET WEATHER, 7 5  MGD FLOW RATE 

Two wet weather periods when water would be withdrawn 

from ~ubbly Creek at a rate of 75 mgd were scheduled. Wet 

weather was defined as discharge of CSO from RAPS to Bubbly 

Creek. To achieve the 75 mgd flow rate, the intake gate at 

RAPS was opened in a series of three increments over a period 

of 24 hours as soon as the Stickney WRP could receive addi- 

tional flow. The sluice gate remained open continuously for 

five days. 

In the event of precipitation during a demonstration 

event, the MPS sluice gate was closed and the event was re- 

scheduled. Following each demonstration event continuous DO 

monitoring data at Loomis Street on the SBCR were reviewed. 

If DO at Loomis Street was less than 3.0 mg/L during the 



demonstration event, the event was not considered a valid test 

and was rescheduled. This assured that water coming from the 

SBCR had sufficient DO to cause a recovery in Bubbly Creek. 

Water Quality Monitoring Locations 

Monitoring by both EM&R and the Industrial Waste Division 

( I W D )  field crews was conducted at three locations on the SBCR 

and Bubbly Creek. Loomis Street on the SBCR was located ap- 

proximately 1000 feet upstream of the confluence of Bubbly 

Creek. This location served to monitor the quality of the wa- 

ter being drawn into Bubbly Creek during each demonstration 

event. Archer Avenue on Bubbly Creek was located approximately 

0 .4  miles from the confluence with the SBCR and 0.8 miles from 

the RAPS intake gate. Thirty-sixth Street was located approxi- 

mately 1.1 mile from the confluence of the SBCR and 0.2 miles 

from the RAPS intake gate. A monitoring location at RAPS was 

located near the intake sluice gate on the north wall of the 

station. 

Water Quality Monitoring Procedures 

GRAB SAMPLING, ODOR, AND FLOTABLES OBSERVATIONS 

Grab samples for DO analysis were collected by IWD field 

crews daily, Monday through Friday, at Archer Avenue, the 36th 

Street in-situ DO monitor location, and near the RAPS Sluice 



Gate Ns. 1. These acted as a backup and check, as needed, for 

the ccantinuous DO monitors. Water samples for chlorophyI1 a 

were collected daily by IWD at the 36th Street monitoring loca- 

tion. All water samples were analyzed by EM&R. Daily Winkler 

DO, chlarophyll a, and average flow data are presented in 

Appendix -- A1 ., 

IhD fie3.d crews also recorded daily odor observations 

near the waterway, waterway floatables, and wind-direction ob- 

servations at Archer Avenue, 36th Street, and RAPS. ient 

odor was summarized into four categories: septic/sewage, s,ily, 

musty, and earthy. Daily observations of ambient odor are pre- 

sented in -- Appendix AII. Waterway floatables were summarized 

into four categories: sanitary waste, street litter, oil, and 

dead fish. Daily observations of waterway f loatabl-es are pre- 

sented in Appendix AIII. 

IN-STTU CONTINUOUS DO MONITORING 

Throughout the project, EM&R recorded hourly DO readings 

using in-situ continuous DO monitors (monitors) installed at 

Loomis Street ( S B C R ) ,  1-55 (Bubbly Creek), and 36'" Street 

(Bubbly Creek). Monitors located in Bubbly Creek were deployed 

and maintained using procedures similar to those used to serv- 

ice rnonitors in the District's current DO monitoring network 



(Lanyon et al., 2000). DO monitors were enclosed in an 8-inch 

stainless steel pipe housing mounted near the side of the wa- 

terway at each of the three monitoring locations. A schematic 

of a typical monitoring installation is shown in Figure 2. 

Laboratory-calibrated DO monitors were deployed weekly at each 

monitoring location and retrieved monitors were returned to 

the laboratory for maintenance and data retrieval. Grab sam- 

ples for Winkler DO analysis were collected at each monitoring 

location at the time of monitor deployment. Upon return to the 

laboratory, DO data recorded during the previous week were 

downloaded from the monitor to a specially configured Micro- 

soft ~ccessQ database. DO values logged by the monitors were 

adjusted for instrument drift by an algorithm contained in the 

Access0 program. This algorithm applies a linear correction to 

each data set based on DO reading logged by each monitor be- 

fore and after deployment in a water-filled holding tank. Af - 

ter careful review of the data, line plots and statistical 

summaries of DO were generated weekly for each monitoring lo- 

cation for the duration of the project. Line plots of DO re- 

corded at each of the in-situ monitoring locations are 

presented in Appendices AIV-1 through AIV-27. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER GHISAGO 

FIGURE 2 

SCHEMATIC OF A TYPICAL IN-SITU CONTINUOUS DO MONITORING 
INSTALLATION IN BUBBLY CREEK 

Cover secured with 318 inch stainless steel shackle padlock 
Cover and pipe edges ground smooth 

Mounting brackets 

8 inch X 12-26 foot schedule #20 stamless steel pipe 
Submerged portion perforated with 2 inch diameter holes, 4-l/2 feet 
up from bottom of pipe 
Staidess steel plate on bottom of pipe perforated with 2 inch diameter holes 
Attach pipe to pilings or concrete bridge support pier 
Bottom of pipe submerged five feet below water surface 



To verify that the DO data recorded by the monitors was 

representative of the waterway DO at each monitoring location, 

cross-sectional DO surveys were conducted in August. Results 

of the cross-sectional DO surveys are provided in Table 1. 

Monitor DO reading at each location are considered representa- 

tive of the waterway DO if the hourly DO recorded by the moni- 

tor at the time of the cross-sectional survey is within 1 mg/l 

of the average cross-sectional DO. 

FISH SURVEY 

EM&R Division personnel collected fish on September 30, 

2003, at locations near 1-55, 35th Street, and RAPS. A pulsed 

DC-current electrofishing boat was used 'for these collections. 

Approximately 400 meters of shoreline habitat was sampled at 

each location. All fish collected were identified to species. 



METROPOLITAN WATR RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE I 

CROSS-SECTIONAL DO VALUES MEASURED IN BUBBLY CREEK 
ON AUGUST 22, 2003 

Monitoring Cross-Sectional DO 'vTaiues 
Station Depth Left Center Right Mean Monitor 

~nterstate-55' surface 4.90 4.94 4.93 4.89 5.00 
3 feet 4.89 4.92 4.92 

I-' 
w bottom 4.87 4.83 4.80 

36th street2 surf ace 3.90 4.00 3.49 3.64 3.63 
3 feet NA 3.80 3.25 
bottom 3.78 3.62 3.31 

l~ross-sectional survey conducted between 11:lO and 11:23 a.m. 
2~ross-sectional survey conducted between 10:50 and 11:04 a.m. 
NA = No analysis. 



RESULTS AND DISCUSSION 

Waterway Conditions During Static Flow 

A period of zero flow conditions during dry weather oc- 

curred in Bubbly Creek between May 20 and June 10. This type 

of period can be thought of as baseline control conditions. 

Prior to this time, rain events occurred on May 1, May 5, May 

9, and May 11. Total CSO discharge to the waterway from RAPS 

due to these rain events totaled almost 1.8 billion gallons. 

Continuous DO monitoring statistics for this zero flow period 

are presented in Table 2. 

Approximately 99 percent of the hourly DO readings at 

Loomis Street (SBCR) met or exceeded the IPCB DO standard. 

Standard deviation of the readings was relatively low indicat- 

ing that DO values remained close to the mean value of 5.72 

mg/L. 

At 1-55 and 36th Street, however, only 21 percent and 27 

percent of the DO readings, respectively, exceeded the IPCB 

standard. Means of the hourly DO data at these two locations 

were nearly 2 mg/L below the IPCB standard. Higher standard 

deviations indicated much greater variability around the mean 

DO. Mean water temperature at 1-55 and 36th Street during this 

period was 19.0°C, which meant that maximum DO values exceeded 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CEZCAGO 

TABLE 2 

DO SUMNARY STATISTICS DURING A ZERO FLOW PERIOD 
IN BUBBLY CREEK, MAY 2 0  THROUGH JUNE 10,  2003 

Metric 
Monitorina Location 

Loomis St. Interstate-55 3Eit" St. 
( SBCR) 

Mean DO (mgiL) 

Minimum. DO fmg/L) 

Standard Deviation 
(rngJt1 

Percent DO values 
24.0 mgJL 

Percent DO values 
<1.0 mg/L 



the saturation value of 9.27 mg/L at these two locations indi- 

cating high photosynthetic activity during daylight. Minimum 

DO was less than 1 mg/L for 3 1  percent and 51 percent of the 

time at 1-55 and 36th Street, respectively. The highest chloro- 

phyll a values recorded during the project were seen at 36th 

Street during this zero flow period, ranging from 6.4 pg/L to 

225.6 pg/L, and averaging 75.8 pg/L. It is likely that ele- 

vated chlorophyll a levels accounted for the large die1 DO 

ranges seen at 1-55 and 36th Street during this time (Figure 

3 ) .  The apparent decrease in photosynthetic activity between - 

May 29 and June 6 coincided with cloudy, cool weather. 

Another period of zero flow during dry weather occurred 

between July 27 and August 3. Table 3 summarizes DO condi- 

tions in the waterway during this period. 

During this period water temperature at Loomis Street 

( SBCR) averaged 2 6.2OC. Even at this elevated temperature, 

Loomis Street met the IPCB DO standard 100 percent of the 

time. Average water temperature at 1-55 and 36th Street during 

this period was approximately 25. O°C. During this same period, 

however, DO exceeded the standard only 52 percent and 60 per- 

cent of the time, respectively, at these two locations. Maxi- 

mum DO readings at 1-55 and 36th Street exceeded the DO 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE 3 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT LOOMIS STREET 
IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND INTERSTATE 

HIGHWAY 5 5  AND 3Cith STREET IN BUBBLY CREEK DURING 
-9 PERIOD OF ZERO FLOW, MAY 20 THROUGH JUNE 1 0 ,  2003 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 3 

DO SUMMARY STATISTICS DURING A ZERO FLOW PERIOD 
IN BUBBLY CREEK, JULY 27 THROUGH AUGUST 3, 2003 

Metric 
Monitoring Location 

Loomis St. Interstate-55 36th St. 
( SBCR) 

Mean DO (mg/L) 5.93 4.42  5.60 

Minimum DO (mg/L) 4 . 9 1  0 .32  1 .38  

Maximum DO (rng/Ld 6.94  15 .62  12.56 

Standard Deviation 
(mg/L) 

Percent DO values 100.0 51.8 59.7 
24.0 mg/L 

Percent DO values 0 
<I. 0 mg/L 



saturation value of 8.26 mg/L, indicating photosynthetic ac- 

tivity during daylight. Minimum DO readings were less than 

1.0 mg/L for 8 percent and 16 percent of the time, respec- 

tively: at 1-55 a:nd 36th Street. Chlorophyll a values at 3 ~ ' ~  

Street: were extremely elevated, ranging from 21.0 yg, 'L to 

184.1 pg/L, averaging 100.8 pg/L. Increases in die1 DO range 

after July 3Q may be due to an increasing algal cell popula- 

tion (Figure 4) . 

WATERWAY CONDITIONS DURING THE FIRST 38 MGD DRY WEATHER 
DEMONSTRATION EVENT 

tcr scheduling difficulties, only one of two 33 rngd 

dry weather demonstration events scheduled for the project was 

completed. This demonstration event was conducted between 

June 11 and June 17. The RAPS intake gate was opened at 2 : 30 

p.m. an June 11 and closed at 2:30 p.m. on June 17. Continuous 

DO monitoring data. for the period are summarized in Tabbe 4. 

Means of the hourly DO readings were above the IPCB stan- 

dard at all three monitoring stations. At 1-55 and -3fjth 

Street, 97 percent and 83 percent of the hourly DO readings, 

respectively, met the IPCB standard. Maximum DO values at the 

two Bubbly Creek continuous monitoring locations did not. ex- 

ceed the saturation value of 9.50 mg/L. No DO values below 1 

mg/L were observed at any of the three continuous monit-oring 
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FIGURE 4 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT LOOMIS STREET 
IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND INTERSTATE 

HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK DURING 
A PERIOD OF ZERO FLOW, JULY 27 THROUGH AUGUST 3 ,  2003 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 4 

DO S-U STATISTICS DURING THE 38 MGD DRY WEATHER 
DEMONSTRATION EVENT IN BUBBLY CREEK, 

JUNE 11 TO JUNE 17. 2003 

Monitoring Location 
Loomis St. Interstate-55 36'" St. 

( SBCR) 

Mean 90 (mg/L) 

Minimum DO img/L) 

Standard D e v i a t i o n  
(mgdL1 

Percent DO values 
24 .9  mg/L 

Perceat DO values 
<I. 0 mg/L 



locations. Chlorophyll a values at 36th Street were highly ele- 

vated, ranging from 7.1 pg/L to 161.7 pg/L, averaging 41.6  

pg/L. Hourly DO readings at the two Bubbly Creek monitoring 

locations indicated greatly increased photosynthetic activity 

both before and after the demonstration period (Figure 5). 

  low during the demonstration event probably removed algal 

cells from the water column dampening the increase in die1 DO 

range. 

WATERWAY CONDITIONS DURING THE FIRST 75 MGD DRY WEATHER 
DEMONSTRATION EVENT 

The first 75 mgd, dry weather demonstration event was 

conducted between June 23 and June 28. The intake gate at RAPS 

was opened at 1:30 p.m. on June 23 and closed at 1:30 p.m. on 

June 28. Continuous DO monitoring data for the period are 

summarized in Table 5. 

Means of the hourly DO readings at all three monitoring 

locations were above the IPCB standard. No hourly DO values 

fell below the IPCB standard at Loomis Street. The range and 

standard deviation of the hourly DO readings at 1-55 and 36th 

Street was considerably reduced compared to zero flow periods, 

indicating more stability around the mean DO. Overall, 99 per- 

cent and 88 percent of the hourly DO readings at 1-55 and 36th 

Street, respectively, met or exceeded the IPCB standard. 



lYiETROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CE[ICAGO 

FIGURE 5 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY A'T 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
DURING FIRST 38 MGD DRY WEATHER TEST PERIOD 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 5 

DO SUMMARY STATISTICS DURING THE FIRST 7 5  MGD DRY WEATHER 
DEMONSTRATION EVENT IN BUBBLY CREEK, 

JUNE 23 TO JUNE 28, 2003 

Metric 
Monitoring Location 

Loomis St. Interstate-55 36th St. 
( SBCR) 

Mean DO (mg/L) 6.16 6.07 4.76 

Minimum DO (mg/L) 5.52 3.97 2.04 

Maximum DO (mg/L) 6.76 6.98 6.04 

Standard Deviation 
(mg/L) 

Percent DO values 
24.0 mg/L 

Percent DO values 
c1.0 mg/L 



Maximum DO values did nat exceed the saturation value of 8 - 2 6  

mg/L. No hourly DO values below 1 mg/L were observed at any of 

the in-situ monitoring locations during the demonstrae~can pe- 

riod. Chlorophyll a values at 36th Street were moderately ele- 

vat;ed, ranging from 3.14 pg/L to 36.4 pg/L, and averaging 12.5 

pg/L. The introduction of flow into the waterway agair: re- 

sulted in a decrease in die1 DO range (Figure 6). 

WATERWAY CONDITIONS DUR.ING THE SECOND 75 MGD DRY WEATHER 
DEMONSTRATION EVENT 

The second 75 mgd, dry weather demonstration event. was 

conducted between September 2 and September 7. The RAPS intake 

gate was opened at 2:00 p.m. on September 2 and closed a t  2 :00  

p.m. on September 7. Continuous DO monitoring data for the 

period are smarized in Table 6. 

Hourly DO values at Loomis Street and 1-55 were all above 

the IPCB standard during the test period. Data at Loomis 

Street were not available for the latter portion of the demon- 

stration period, due to a probe malfunction. Ninety-two per- 

cent of the hourly DO values at 36" Street were above the IPCB 

standard. None of the hourly DO values at 1-55 or 3 ~ ~ "  Street 

exceeded the saturation level of 8,26 mg/L and none were less 

than Z mg/L. Chlorophyll a values at 36th Street were very low, 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE 6 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 3tith STREET IN BUBBLY CREEK 
DURING FIRST 75 MGD DRY WEATHER TEST PERIOD 
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I!IETROPOLITAN WATER RECLAMATION D I S T R I C T  O F  GREATER CHICAGO 

TABLE 6 

DO S W - J  STATISTICS DURING THE SECOND 75 MGD DRY WEATHER 
DEMONSTRATION EVENT IN BUBBLY CREEK, 

SEPTEMBER 2 TO SEPTEMBER 7 ,  2003 

Metric 
Monitoring Location -- 

Loomis St. Interstate-55 3 ~ ~ "  St. 
( SBCR) 

Mean DO (mg/L) 5.87 5.53 4.%1 

Maximum DO jmg/ L )  6 . 6 3  6 .48  6 - 0 5  

Standard Deviation 
(mgJL) 

Percent DO values 100.0 100.0 92.3  
24 - 0  mg/L 

Percent DO values 
c1.0 mg/L 



ranging from 1.31 pg/L to 3.96 pg/L, averaging 2.59 M / L .  Flow 

created by this demonstration event reduced chlorophyll levels 

and dampened die1 DO range (Figure 7). 

WATERWAY CONDITIONS DURING THE FIRST 38 MGD WET WEATHER 
DEMONSTRATION EVENT 

The first 38 mgd, wet weather demonstration event was 

conducted between May 13 and May 19 after a rainstorm on May 

10 resulted in a 136.6 MG CSO at RAPS. Pumpage of CSO from 

RAPS to Bubbly Creek ended at 3: 40 a.m. on May 11. The RAPS 

intake gate was opened at 9 : 0 0  a.m. on May 13 (the earliest 

time at which the Stickney WRP could accept extra flow) and 

was closed at 9: 00 a.m. on May 19. Continuous DO monitoring 

data from this event are summarized in Table 7. 

All of the hourly DO readings at Loomis Street were above 

the DO standard. Unfortunately, due to a probe malfunction, no 

hourly DO readings were obtained at 1-55 during the test pe- 

riod. Daily grab samples, taken at Archer Avenue on Bubbly 

Creek by IWD personnel, had DO values of 0.47, 3.39, 5.58, and 

4.80 mg/L, respectively, on May 13 through May 16. These read- 

ings suggest that DO recovery at 1-55 began to occur sometime 

between May 13 and May 14, approximately three days after RAPS 

CSO pumpage ceased and one day after 38 mgd demonstration 
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FIGURE 7 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AX% 

INTERSTATE HIGHWAY 55 AND 3 6 th STREET IN BUBBLY CREEK 
DURING SECOND 75 MGD DRY WEATHER TEST PERIOD 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 7 

DO SUMMARY STATISTICS DURING THE FIRST 38 MGD WET WEATHER 
DEMONSTRATION EVENT IN BUBBLY CREEK, 

MAY 13 TO MAY 19, 2003 

Metric 
Monitoring Location 

Loomis St. Interstate-55 36th St. 
( SBCR) 

Mean DO (mg/L) 6.11 No Data 1.2 

Minimum DO (mg/L) 4.56 No Data 0.00 

Maximum DO (mg/L) 7.22 No Data 4.29 

Standard Deviation 0.69 No Data 1.12 
(mg/L) 

Percent DO values 100.0 No Data 2.5 
24.0 mg/L 

Percent DO values 
~ 1 . 0  mg/L 

0.0 No Data 57.5 



flow began. Only 3 percent of the hourly DO readings at 36th 

Street were above the IPCB standard and nearly 58 percent of 

the readings were below 1 mg/L. Daily grab samples (Table --.- 7) 

and hourly readings (Figure -- 8) indicated that DO bega~z to im- 

prove at 36" Street, exceeding 2 rng/L, approximately four days 

after CSQ punpage stopped and two days after 38 mgd demonstra- 

tion flow started. Chlorophyll a values at 36th Street were 

much lower ranging from 1.9 pg/L to 30.6 pg/L, averagilng 16.3 

pg/L. Due to lack of hourly DO data at 1-55 and 3 6 t h ~ e e t  

prior to the demonstration event, diel DO ranges could not be 

assessed, Increases in chlorophyll (>200 pg/L) in the stagnant 

system after May 22 explain the increase in diel DO range at 

1-55 (Figure 8) . 

WATERWAY CONDITIONS DURING THE SECOND 38 MGD WET WEATHER 
DEMONSTRATION EVENT 

The second 38 mgd, wet weather demonstration evear. was 

condaeted between August 5 and August 11, after rainstorms 

resulted in a 65.9 MG CSO at RAPS on August 3 .  Pumpage sf CSO 

from RAPS to Bubble Creek ended at 8:35 p.m. on August 3. The 

RAPS lntake gate was opened at 2:30 p.m. on August. 5 and 

closed at 2 : 3 0  p.m. on August 11. Continuous DO monitoring 

data far this period are summarized in Table 8. 
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FIGURE 8 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
DURING FIRST 38 MGD WET WEATHER TEST PERIOD 
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mTR:3PQLITm WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 8 

DO SUMMARY STATISTICS DURING THE SECOND 38 MGD WET WEATHER 
DEMONSTRATION EVENT IN BUBBLY CREEK, 

AUGUST 5 TO AUGUST 11, 2003 

Monitoring Location 
Loomis St. Interstate-55 36t" St. 

( SBCR ) 

Mean DO (mg/L! 

Minimum DO (mg/Lj 

Standard Deviation 0.35 1.01 1.31 
(mgiLj 

Percent DO values 
2 4 - 0  mg/L 

Percent DO values 
<1.0 mg/L 



Only 3 hourly DO readings were obtained from the monitor 

at Loomis Street, but hourly data from an upstream monitor at 

Jackson Boulevard indicated that DO probably did not fall be- 

low 5 mg/L at Loomis Street during the demonstration period. 

The mean of the hourly DO readings at 1-55 was above the IPCB 

standard during the demonstration period, but only 72 percent 

of the readings were 4 mg/L or greater and nearly 4 percent 

were less than 1 mg/L. Minimum DO readings at both 1-55 and 

36th Street fell to 0 mg/L at some points during the period. DO 

at 36th Street was only above the IPCB standard for two brief 

periods on August 7 and 9. Only 5 percent of the DO readings 

at 36th Street were above the IPCB standard during the demon- 

stration period. In contrast, 100 percent and 72 percent of 

the DO readings, respectively, at Loomis Street and 1-55, were 

above the DO standard. Almost one-quarter of the readings at 

36th Street were below 1 mg/L. Hourly DO reading at 1-55 indi- 

cate that DO recovered to near 4 mg/L approximately two days 

after RAPS CSO pumpage ended and ten hours after 38 mgd demon- 

stration flow began (Figure 9) . Hourly DO readings at 36th 

Street showed slower DO recovery beginning approximately three 

days (74 hours) after cessation of RAPS CSO pumpage and 1.3 days 

(32 hours) after 38 mgd demonstration flow began (Figure 9). 

Chlorophyll a values at 36th Street were much closer to levels 
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FIGURE 9 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOHIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
DURING SECOND 38 MGD WET WEATHER TEST PERIOD 
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at Loomis Street ranging from 5.3 ug/L to 1 3 . 2  pg/L, averaging 

9 . 9  pg/L. Die1 DO ranges were characteristically large before 

the demonstration event (Figure 9). After the conclusion of 

this demonstration event (August 1 2 ) ,  a change was made in the 

baseline operational protocol for the study. Due to concerns 

about overall water quality during the summer months, the RAPS 

sluice gate was kept open continuously at flow rates varying 

from 18-38 mgd for the remainder of the project whenever a 

demonstration event was not in progress. 

WATERWAY CONDITIONS DURING THE FIRST 75 MGD WET WEATHER 
DEMONSTRATION EVENT 

The first 75 mgd, wet weather demonstration event was 

conducted between July 2 1  and July 26.  This demonstration 

event followed two rainstorms on July 15 and July 1 7 .  The July 

15  storm resulted in a RAPS CSO of 273.2  MG. The July 1 7  storm 

caused a 639.7 MG RAPS CSO over July 17 and 18. Purnpage of CSO 

to Bubbly Creek from RAPS ended at 4.35  a.m. on July 18. The 

RAPS intake gate was opened at 1:30 p.m. on July 2 1  (the ear- 

liest time that the Stickney WRP could accept extra flow) and 

closed at 1:30 p.m. on July 26.  In-situ continuous DO monitor- 

ing data are summarized in Table 9. 

Low DO at 1-55 in Bubbly Creek prior to the start of this 

demonstration event may be explained by three large CSO events 



METRQPOIJITAN WATER RECLAMATION D I S T R I C T  O F  GREATER CHICAGO 

TABLE 9 

DO SUMMAR.Y S T A T I S T I C S  DURING THE F I R S T  7 5  MGD WET WEATHER 
DEMCYNSTRATION EVENT I N  BUBBLY CREEK, 

JULY 2 1  TO JULY 26,  2 0 0 3  

M o n i  t o r i n a  L o c a t i o n  
Metric L o o m i s  S t .  Interstate-55 36'' S t .  

( SBCR) 

-- - 

M e a n  DO ( ~ n g , / L )  

M i n i m u m  DO (mg/L) 5.19 0 .00  3 . 5 1  

Standard D e v i a t i o n  0 .39  1 . 7 3  0 . 3 0  
(mg/Ll 

Percent DO values 1 0 0 . 0  8 1 . 7  8 8 . 9  
14.0 mg/L 

P e r c e n t  DO values 
.c1.17 mg/L 



at RAPS. These events, occurring on July 15, 17, and 18, dis- 

charged a total of 912.9 MG of wastewater to Bubbly Creek. The 

effect of upstream CSO discharges to the SBCR on Loomis Street 

DO is also evident (Figure 10). However, DO levels at Loomis 

Street were above IPCB standards at the start of the demon- 

stration test period, and remained in compliance throughout 

this test period. Over 80 percent and 89 percent of the hourly 

DO readings at 1-55 and 36th Street, respectively, were in com- 

pliance with the IPCB standard during the demonstration event. 

However, a probe malfunction at 36th Street during the start of 

the test period, may have hidden low DO values there. Grab 

samples collected by IWD in Bubbly Creek at RAPS had DO values 

of 1.51, 0.99, 4.59, and 5.28 mg/L July 21, 22, 24, and 25, 

respectively. Hourly DO readings at 1-55 recovered to the 4 

mg/L level 4.5 days after RAPS CSO pumpage stopped and almost 

one day (21 hours) after 75 mgd demonstration flow began (Fig- 

ure 10) . Based on daily grab samples, DO at 36th Street showed 

recovery to 3 - 4  mg/L three days after RAPS CSO pumpage ceased 

and one day after 75 mgd demonstration flow started. Chloro- 

phyll a values at 3 6 ~  Street were moderately elevated ranging 

from 4.0 pg/L to 160.9 pg/L, and averaging 40.0 pg/L. Elevated 

chlorophyll levels produced characteristically high die1 DO 

ranges at 1-55 and 36tb Street following the demonstration 



METP.OPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE 10 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AN13 

IXTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
DURING FIRST 75 MGD WET WEATHER TEST PERIOD 

12 

INTERSTATE HIGHWAY 55 1 

15 

36TH STREET 



event, but a somewhat longer period elapsed before the effect 

became apparent (Figure 10). 

WATERWAY CONDITIONS DURING THE SECOND 75 MGD WET WEATHER 
DEMONSTRATION EVENT 

The second 75 mgd, wet weather demonstration event was 

conducted between October 15 and October 20. This demonstra- 

tion event followed a rain event on October 14 which resulted 

in a 118.5 MG CSO at RAPS. Pumpage of CSO from RAPS to Bubbly 

Creek ended at 4:25 p.m. on October 14. The RAPS intake gate 

was opened at 9:00 a.m. on October 15 and closed at 9:00 a.m. 

on October 20. Continuous DO monitoring data during the period 

are summarized in Table 10. 

All of the DO readings at Loomis Street were above the DO 

standard during the period. Average DO at 1-55 was above the 

standard for most of the period, over 84 percent of the hourly 

readings were greater than 4 mg/L. After some unexplained os- 

cillation in hourly DO values, consistent DO recovery began at 

1-55 approximately one day (28 hours) after RAPS CSO pumpage 

ended and 12 hours after 75 mgd demonstration flow began 

(Figure 11). Recovery of DO was less pronounced at 36th Street. 

Hourly readings there began to improve to near 2 mg/L approxi- 

mately 2 days (44 hours) after RAPS CSO pumpage ended and one day 

(27 hours) after 75 mgd demonstration flow began (Figure 11). 



METROPOLITfJ\J WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 10 

DO SlJM?~7Ali'f STATISTICS DURING THE SECOND 75 MGD WET WEATEER 
DEMONSTRATION EVENT IN BUBBLY CREEK, 

OCTOBER 15 TO OCTOBER 20, 2003 

Monitorina Location 
Metric Loomis St. Interstate-55 3fit" St: 

(SBCR) 

Minimum DO Img/L) 4.88 

Maximum DO jmg/L ) 7.13 

Standard Deviation 0.70 
(mg?Lli 

Percent DO values 
24.0 mg/L 

Per cent DO values 
~ 1 . 0  mg/L 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREZiTER CHICAGO 

FIGURE 11 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
DURING SECOND 75 MGD WET WEATHER TEST PERIOD 

12 
LOOMIS STREET 

--- --- - - . - L - - -  

I 
Secondary Contact DO Standard I 

DO Shall Not Be Less Than 4.0 KQ!L . * ' I .  . . . . 
12 

INTERSTATE HIGHWAY 55 

9 

Secondary Conten W Slaldard 
36TH STREET 

DO Shail Not Be Less Than 4.0 mgll 

9 I 



DO at 36'h Street was below the IPCB standard for the entire 

demonstration event and fell to 0 mg/L on October 15 and 19. 

DO at Loomis Street remained in the 5-7 mg/L range durxng  his 

period, so it is unclear why the DO remained low at 3etn Street 

during the demonstration event. Elevated DO levels at 1-55 and 

36th Street prior to the demonstration event were caused by a 

38 mgd dry weather demonstration event started on Octaber 10 

but stopped on October 14 due to a rain warning. DO st 36'h 

Street declined to near 0 mg/L even though the RAPS sluice 

gate remained open at an 18 mgd flow rate. Chlorophyll a val- 

ues at 36th Street were comparable to those at Loomis Street 

and Archer Avenue, ranging from 2.7 pg/L to 6.17 pg/L, and av- 

eraging 4.0 pg/L. DO at 1-55 showed improvement after the dem- 

onstration period, possibly due to the continued flow and 

increased photosynthetic activity (Figure 11). DO at 36'h 

Street did not show a recovery comparable to 1-55. 

COMPARISON OF WATER QUALITY DURING DEMONSTRATION EVENTS 

Both zero flow periods showed characteristic increases in 

photosynthetic activity which produced increases in die1 DO 

ranges Lack of flow, especially following a CSO event at RAPS 

produced nutrient-:rich conditions under which algal cells pro- 

liferated in the water column producing an abundance of DO 



during daylight. At night, oxygen was consumed by algal and 

benthic respiration resulting in DO levels that reached 0 mg/L. 

The three dry weather demonstration events indicated that 

the 38 and 75 mgd flow rates were effective in reducing die1 

DO range and stabilizing DO at or above the IPCB standard, 

during normal dry weather conditions. 

The two 38 mgd wet weather demonstration events showed 

that this flow rate elevated DO at 1-55 to near the IPCB stan- 

dard, however, 36th Street did not reliably meet the IPCB stan- 

dard at this flow rate under summer wet weather conditions. 

Both 75 mgd wet weather dkmonstration events allowed 1-55 

to meet the IPCB Standard most of the time. This flow rate did 

not result in the DO at 36th Street meeting the IPCB standard 

more reliably than at the 38 mgd rate. DO readings of 0 mg/L 

were still observed at 36th Street for brief periods during the 

75 mgd wet weather demonstration events. 

For the period from August 12 to October 31 when some 

flow (varying from 18 to 38 mgd) was maintained in Bubbly 

Creek at all times, DO readings at 1-55 and 36th Street were 

greater than 1 mg/L at all times, but did not reliably meet 

the IPCB standard of 4.0 mg/L. 

Table 11 presents an overall summary of DO levels in Bub- 

bly Creek during the period of May 1 to October 31, 2003. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 13, 

SUMMaRY OF HOURLY DO VALUES MEASURED DURING THE 
2003  BUBBLY CREEK DEMONSTRATION EVENTS 

- 
Metric 

Monitoring Location 
Loomis St . Interstate-55 3Cith St. 

( SBCR) 

Zero Flow period - Mean DO (mg/L) 
IP 
vl 38 rngd Dry Weather - Mean W (mg/L) 

75 rngd Dry Weather - Mean DO (mg/L) 
38 rngd Wet Weather - Mean DO (mg/L) 
75 rngd Wet Weather - Mean DO (mg/L) 
Post August 12 Variable Flow - 
Mean DO (mg/L) 

Zero Flow Period - Percent DO 24.0 mg/L 
38 rngd Dry Weather - Percent DO 24.0 mg/L 
75 rngd Dry Weather - Percent DO 24.0 mg/L 
38 rngd Wet Weather - Percent DO 24.0 mg/L 
75 mgd Wet Weather - Percent DO 24.0 mg/L 
Post August 12 Variable Flow - 
Percent DO 24.0 mg/L 



Overall, hourly DO readings at 1-55 and 36th Street re- 

corded during the 38 rngd and 75 rngd dry weather demonstration 

flows resulted in the highest mean DO and highest compliance 

with the IPCB DO standard observed during the project. Between 

79 percent and 97 percent of the hourly values at these two 

locations were at or above 4.0 mg/L. Mean DO values were also 

above 4.0 mg/L at both locations. It should be noted that 75 

rngd dry weather demonstration flows did not produce better 

compliance with the IPCB standard or higher mean DO at 1-55 or 

36th Street than 38 rngd dry weather flows. 

At 1-55, the 75 rngd wet weather demonstration flows in- 

creased mean DO and compliance with the IPCB DO standard only 

slightly more than the 38 rngd demonstration flows. At 36th 

Street, 38 rngd wet weather demonstration flows resulted in the 

lowest mean DO and poorest compliance with the IPCB DO stan- 

dard seen during the project. Seventy-five rngd wet weather 

demonstration flows improved mean DO at 36th Street slightly 

more than the 38 rngd flow but both mean values remained well 

below 4.0 mg/L. Seventy-five rngd wet weather demonstration 

flows improved the percentage of hourly values in compliance 

with the IPCB standard at 36th Street, but only one-third of 

the values equaled or exceeded 4.0 mg/L. This is similar to 



the percent compliance of the hourly DO values measured there 

during the zero flow and variable flow periods of the project. 

Mearb DO at 1-55 during the post August 12 variable flow 

period was 4.66 mg/L with nearly 89 percent of the haxrly DO 

readings equaling or exceeding 4.0 mg/L. During this sake time 

period at 315'~ Street, however, mean DO remained below 4.0 mg/L 

and percent compliance with IPCB standards was similar ta that 

observed during the zero flow period. 

QUALITATIVE DISCUSSION OF WATERWAY FLOATABLES AND ODORS 

mSariitary Waste" f loatables and "Oil" increased during 

and after some CSO events but they were also observed during 

dry weather periods. As expected, the largest total nz.mber of 

sanitary waste floatable observations (90) occurred at RAPS. 

This m8y have resulted from material being trapped in the 

large embayment north of the pump station and moved around by 

wind. Presence of this material during dry weather may also be 

due to material deposited on the waterway bottom during CSO 

events later aade buoyant by trapped gas. A similar phenomenon 

causes cIrz~ps of bottom sediment to rise to the surface, 

mostly in areas downstream of Archer Avenue. "Dead Fish," al- 

though few in number, correlate to CSO events and periods of 

low DO. Overall, the largest total number of dead fish ( 7 )  was 



observed at Archer Avenue. 'Street Litter" represented a total 

of 261 observations during the study at the three locations. 

The largest total number of 'Street Litter" observations (103) 

occurred at RAPS. 

Odor observations at Archer Avenue occurred on six days 

during the study and were associated with east, west or south- 

west winds. Odor observations at 36th Street occurred on 14 

days during the study and were associated with north, east, 

south, southwest, and west winds. The greatest number of odor 

observations occurred at RAPS (30) and were associated with 

north, northeast, east, south, southwest, and west winds. 

Odors at the RAPS location may be associated with the pump 

station or with the Tunnel and Reservoir Plan (TARP) drop 

shafts nearby. As some odors were noticeable at a variety of 

wind directions, it is difficult to determine whether odors 

were actually emanating from Bubbly Creek or from other 

sources in the surrounding area. 

FISH DATA 

Table 12 presents the results of fish surveys conducted 

at Loomis Street (SBCR) and in Bubbly Creek in 2002 and 2003. 

A total of 15 fish species or hybrids were found, but no more 

than 9 species were collected at any one location. Five 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 12 

NUMBER OF FISH COLLECTED FROM BUBBLY CREEK AND THE SOUTH BIXANCH CHICAGO RIVER 
DURZNG AIJGUST 2002 AND SEPTEMBER 2003 

SBCR~ BUBBLY CREEK - -- 
Fish  Species or Loomis Street I n t e r s t a t e 5 5  35th Street  RAPS^ 

Hybrid (X) 2002 2002 2003 2003 2003 

Gizzard shad 
IP 
\D Coho salmon 

Goldfish 

Carp 

Carp X Goldfish hybrid 

Golden shiner 

Emerald shiner 

Spotfin shiner 

Bluntnose minnow 

Mosquitofish 

Green sunfish 

Pumpkinseed strnf l sh 

..................... Number 
20  9 6 

0 0 0 

2 0 0 

31 4 1 

2 0 0 

0 0 3 

1 2 0 

0 0 5 

0 0 4 

0 0 0 

3 
LI 0 4 

I 3 11 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 12 (Continued) 

NUMBER OF FISH COLLECTED FROM BUBBLY CREEK AND THE SOUTH BRANCH CHICAGO RIVER 
DURING AUGUST 2002 AND SEPTEMBER 2003 

S B C R ~  BUBBLY CREEK 
Fish Species or Loomis Street Interstate-55 35th Street  RAPS^ 

Hybrid (X) 2002 2002 2003 2003 2003 

..................... Nuder of Fish ------------------- 
Green sunfish X 

LJI Pumpkinseed hybrid 
0 

4 0 0 0 0 

Bluegill sunfish 6 0 7 3 5 

Largemouth bass 7 3 2  1 1 

Total Number of Fish 76 2 1  4 3 5 3 212 

Total Number of Species 8 5 9 9 9 

'south Branch Chicago River. 
2~acine Avenue Pumping Station. 



species of game fish were collected including coho salmon, 

green sunfish, bluegill sunfish, pumpkinseed sunfish, and 

largemouth bass. 

The fish collection program was not specific:ally linked 

to the Bubbly Creek experimental plan, and therefore, is only 

useful for giving a general overview of fish populations in 

the area. 

Discharges of CSO from RAPS may put resident fish popula- 

tions in Bubbly Creek at risk as they may not be able to 

escape rapidly increasing flows of wastewater. 
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APPENDIX I 

DAILY WIKKLER DO AND CHLOROPHYLL a, AVERAGE FLOW TO 
STICKNEY WRP AND RAPS PUMPAGE, DURING 

2003 BUBBLY CREEK DEMONSTRATION PROJECT 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE A T - 1  

DAILY WINKLER DO -AND CHLOROPHYLL a AVERAGE PLOW TO STICKNEY WRP PLND RAPS PUMPAGE, 
DURING 2003 BUBBLY CREEK DEOMONSTFaATION PROJECT 

Bubbly Creek CSO Volume 
Date Archer Ave. 36th St. RAPS Chlorophyll a Flow to Pumped to 

DO DO DO Stickney WRP Bubbly Creek 

None 639.7 
None 
None 
None 94.1 
None 329.4 
None 
None 
None 569 
None 
None 12 
None 124.5 
None 

Start 38 m g d  
(wet weather) 

Continue 38 mgd 
(wet weather) 

Continue 38 m g d  
(wet weather) 

Continue 38 m g d  
(wet weather) 

Continue 38 mgd 
(wet weather) 

Continuo 38 mgd 
(wet weather 1 



METROPOLITAN WATER RECLAMATION D I S T R I C T  OF GREATER CHICAGO 

TABLE A I - 1  (Continued) 

DAILY WINKLER DO AND CHLOROPHYLL a AVERAGE FLOW TO STICKNEY WRP AND RAPS PUMPAGE, 
DURING 2003 BUBBLY CREEK DEOMONSTRATION PROJECT 

Bubbly Creek CSO Volume 
Date ArcherAve. 36thSt. RAPS Chlorophyll a Flow to Pumped to 

DO DO DO Stickney WRP Bubbly Creek 

End 38 mgd 
(wet weather) 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AI-1 ( C o n t i n u e d )  

DAILY WINKLER DO AND CHLOROPHYLL a AVERAGE FLOW TO STICKNEY WRP AND RAPS PUMPAGE, 
DURING 2003 BUBBLY CREEK DEOMONSTRATION PROJECT 

Bubbly Creek CSO Volunte 
Date Archer Ave. 36th St. RAPS Chlorophyll a Flow to Pumped to 

DO DO DO Stickney WRF Bubbly Creek 

Start 38 MGD 
(dry weather) 

Continue 38 rngd 
(dry weather) 

Continue 38 rngd 
(dry weather) 

Continue 38 rngd 
(dry weather) 

Continue 38 rngd 
(dry weather) 

Continue 38 rngd 
(dry weather) 
End 38 rngd 

(dry weather) 
None 
None 
None 
None 
None 

Start 75 mgd 
(dry weather) 

Continue 75 lngd 
(dry weather) 

Continue 75 mgd 
(dry weather) 



METROPOLITAN WATER RECLAMATION D I S T R I C T  OF GREATER CHICAGO 

TABLE A I - 1  (continued) 

DAILY WINKLER DO AND CHLOROPHYLL a AVERAGE FLOW TO STICKNEY WRP AND RAPS PUMPAGE, 
DURING 2003 BUBBLY CREEK DEOMONSTRATION PROJECT 

Bubbly Creek CSO Volume 
Date Archer Ave. 36th St. RAPS Chlorophyll a Flow to Pumped to 

DO DO DO Stickney WRP Bubbly Creek 

Continue 75 mgd 
(dry weather) 

Continue 75 mgd 
(dry weather) 
End 75 mgd 

(dry weather) 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

Start 75 mgd 
(wet weather) 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AX- 1 j ~ o r l t  inued) 

DAILY WINKLER DO AND CHLOROPHYLL a AVERAGE FLOW TO STICKNEY WRP AND RAPS PUMPWE, 
DURING 2003 BUBBLY CREEK DEOKONSTKATION PROJECT 

Bubbly Creek CSO Volume 
Date Archer Ave. 36th St. RAPS Chlorophyll a Flow to Pumped to 

DO DO DO Stickney WRP Bubbly Creek 

Cancel 75 mgd 456.6 
(wet weather) 

None 183.1 
None 
None 

Start 75 mgd 
(wet weather) 

Continue 75 mgd 
(wet weather) 

Continue 75 mgd 
(wet weather) 

Continue 75 rngd 
(wet weather) 

Continue 75 mgd 
(wet weather) 
End 75 mgd 

(wet weather) 
None 
None 
None 
None 
Nans 
None 
None 
None 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AI-1 (Continued) 

DAILY WINKLER DO AND CHLOROPHYLL a AVERAGE FLOW TO STICKNEY WRP AND RAPS PUMPAGE, 
DURING 2003 BUBBLY CREEK DEOMONSTRATION PROJECT 

Bubbly Creek CSO Volume 
Date Archer Ave. 36th St. RAPS Chlorophyll a Flow to Pumped to 

DO DO DO Stickney WRP Bubbly Creek 

None 
Start 38 rngd 
(wet weather) 

Continue 38 rngd 
(wet weather) 

Continue 38 rngd 
(wet weather) 

Continue 38 rngd 
(wet weather) 

Continue 38 rngd 
(wet weather) 

Continue 38 rngd 
(wet weather) 
End 38 rngd 

(wet weather) 
Continue 38 rngd 
Continue 38 rngd 
Continue 38 rngd 
Continue 38 rngd 
Continue 38 rngd 
Continue 38 rngd 
Continue 38 rngd 
Continue 38 rngd 
Continue 38 rngd 
Continue 38 rngd 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE A i -  1 (Conk  irzued) 

DAILY WINXLER 30 AND CPILOROFHYLL a AVERAGE FLOW TO STICKNEY WRP AND RAPS PUMPAGE, 
DURING 2003 BUBBLY CREEK DEOMONSTRATION PRGJECT 

Bubbly Creek CSO Volume 
Date Archer Ave. 36th St. RAPS Chlorophyll a Flow to Pumped to 

DO DO DO Stickney WRP Bubbly Creek 

Continue 38 rngd 
Change to 18 rngd 
Continue 18 rngd 
Continue 18 rngd 
Continue 18 rngd 
Continue 18 rngd 
Continue 18 rngd 
Continue 18 rngd 
Continue 18 rngd 
Continue 18 rngd 
Continue 18 rngd 
Start 75 rngd 
(dry weather) 

Continue 75 rngd 
(dry weather 

Continue 75 mgd 
(dry weather 

Continue 75 rngd 
(dry weather 

Continue 75  mgd 
(dry weather 
End 75  mgd 

( dry weather 1 
Continue 21 rngd 

Continue 21 rngd 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AI-1 (Continued) 

DAILY WINKLER DO AND CHLOROPHYLL a AVERAGE FLOW TO STICKNEY WRP AND RAPS PUMPAGE, 
DURING 2003 BUBBLY CREEK DEOMONSTRATION PROJECT 

Date Archer Ave. 36th St. RAPS 
DO DO DO 

Bubbly Creek 
Chlorophyll a Flow to 

Stickney WRP 

Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 
Continue 21 rngd 

CSO Volume 
Pumped to 

Bubbly Creek 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AI-1 (Continued) 

DAILY WINKLER DO AND CHLOROPHYLL a AVERAGE FLOW TO STICKNEY WRP AND RAPS PUMPAGE, 
DURING 2003 BUBBLY CREEK DEOMONSTRATION PROJECT 

Bubbly Creek CSO Volume 
Date Archer Ave. 36th St. RAPS Chlorophyll a Flow to Pumped to 

DO DO DO Stickney WRP Bubbly Creek 

Start 18 mgd 
Continue 18 mgd 
Continue 18 mgd 
Continue 18 mgd 
Continue 18 mgd 

None 
None 
None 
None 
None 
None 
None 

NA = Not Available. 
NS = No Sample. 



APPENDIX I1 

-MBIENT ODOR OBSERVATIONS AT THREE LOCATIONS NEAR 
BUBBLY C M E K  DURING THE PERIOD MAY 1 TO OCTOBER 31, 2003 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AII-1 (Continued) 

M B I E N T  ODOR 3BSEKVATPO?SS AT THREE LOCATIONS NEAR BUBBLY CREEK Z)[JRfXG 
THE PERIOD MAY 1 TO OCTOBER 31, 2003 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AII-1 (Continued) 

AMBIENT ODOR OBSERVATIONS AT THReE LOCATIONS NEAR BUBBLY CREEK DURING 
THE PERIOD MAY 1 TO OCTOBER 31, 2003 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AII-1 (Continued) 

AMBIENT ODOR OBSERVATIONS AT TEIREE LOCATIBXI'S NEAR BUBBLY CREEK DURING 
THE PERIOD MAY I TO OCTOBER 31, 2003 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AII-1 (Continued) 

AMBIENT ODOR OBSERVATIONS AT THREE LOCATIONS NEAR BUBBLY CREEK DURING 
THE PERIOD MAY 1 TO OCTOBER 31, 2 003 

D~~~ 

10/15/03 
10/16/03 
10/17/03 
10/20/03 
10/21/03 
10/22/03 

10/23/03 - 
10/24/03 
10/27/03 
10/28/03 
10/29/03 
10/30/03 
.10/31/03. . 

Bubbly Creek Monitoring Station 
Archer A v e .  

Septic/ 
Sewage 

36th S t r e e t  

Oily 

Racine Ave .  Pumping S t a t i o n  

Septic/ 
Sewage 

X 

. 

Septic/ 
Sewage 

-- 

X 

. 

Musty 

-- - 

Earthy Oily 
Wind 

Direction 

S 
NE 

NW 
SW 

NW - 
N 
W 

SW 
S 
W 

SW 
S 

. SW 

Ozly Earthy Musty 
Wlnd 

Direction 

S 
NE 

NW 
S W 
NW 
N 
W 
SW 
S 

W 
SW 
S 

. SW 

wind 
Direction 

S 

NE 
NW 

S W 
NW 
N 
W 
SW 
S 
W 
SW 
S 

. SW 

Musty Earthy 



APPENDIX 111 

FLQATABLES AT THREE LOCATIONS IN BUBBLY CREEK DURING 
THE PERIOD MAY 1 TO OCTOBER 31, 2003 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-1 

FZQATmLES AT TI.hilEE LOCATIONS IN BUBBLY CREEK DURING 
THE PERIOD MAY 1 TO OCTOBER 31, 2003 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-1 (Continued) 

FLOATABLES AT THREE LOCATIONS IN BUBBLY CREEK DURING 
THE PERIOD MAY 1 TO OCTOBER 31, 2003 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-1 (Continued) 

FLORTABLES AT THREE LOCATIONS IN BUBBLY CREEK DURING 
THE PERIOD MAY 1 TO OCTOBER 31, 2003 



METROPOLITAN WATER R E C L W T I O N  D I S T R I C T  OF GREATER CHICAGO 

TABLE A I I I - 1  (Continued) 

FLOATABLES AT THREE LOCATIONS I N  BUBBLY CREEK DURING 
THE PERIOD MAY 1 TO OCTOBER 31, 2003 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-1 (Continued) 

PLOATABLES A?' TEIREE LOCATIONS 1N BUBBLY CREEK DURING 
THE PERIOD MAY 1 TO OCTOBER 31, 2003 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE AIII-1 (Continued) 

FLOATABLES AT THREE LOCATIONS IN BUBBLY CREEK DURING 
THE PERIOD MAY 1 TO OCTOBER 31, 2003 

Date 
L 

10/21/03 
10/22/03 
10/23/03 
10/24/03 
10/27/03 
10/28/03 
10/29/03 

10/30/03 
10/31/03 

7 

Bubbly Creek Monitoring Station 
Raclne Ave. Pumping Station Archer Ave. 

Sanitary 
Waste 

X 
X 

Sanitary 
Waste 

X 

X 

36th Street 
Street 
Litter 

X 

X 
X 

X 

Street 
Litter 

X 
X 

X 
X 

X 
X 

Sanitary 
Waste 

X 
X 

X 
X 

X 

Oil 

X 

Street 
Litter 

X 
X 
X 

X 
X 
X 

Oil 

X 

O i l  Dead Fish 

X 

Dead Flsh 

X 
X 

Dead Fish 

X 

X 



APPENDIX IV 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT LOOMIS 
STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER ANTO 
INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-1 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMTS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

IN'IERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
MAY 1 THROUGH MAY 4, 2003 

12 

2 
g 9  - 

AIV- 1 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-2 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
MAY 5 THROUGH MAY 11, 2003 

12 
LOOMIS STREET 

---- -------- 
IPCB Secondary Contad DO Standard 
DO Shall Not Be Less Than 4.0 mpll 

INTERSTATE HIGHWAY 55 
IPCB SdtOMlarf Contact DO Stadard 

2 DO Shall Not Be Less Than 4.0 mgcL 

$ 9  I 

I I lPCB fecondary C o w  DO Standard 
3 GO Shall Not Be Less Than 4.0 mpll 
\ 

36TH STREET I 

AIV- 2 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-3 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER Am 

TNTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
MAY :L2 THROUGH MAY 18, 2003 

12 

AIV- 3 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-4 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 3Gth STREET IN BUBBLY CREEK 
MAY 19 THROUGH MAY 25, 2003 

12 
LOOMIS STREET 

C 

I---- - - I -  

lPCB Secondary Contact DO Stan- 
DO Shall Not Be Less Than d 0 mgk 

n , . . . . 
INTERSTATE HIGHWAY 55 

IPCB SeeorMary Contact 00 Standard 
-1 . DO Shall Not Be Less Than 4.0 mpll 

f" I 

I 

AIV- 4 

21 

18 

15 

36TH STREET 
. 

IPCB Secondary CDntact DO Standard 
DO Shall Not Be Lesf Than 4.0 IT@ 

I 



METROPOLITAN WATER RECLAMATION D I S T R I C T  OF GREATER CHICAGO 

FIGURE AIV-5  

DISSOLG7ED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET I N  THE SOUTII BRANCH OF THE CHICAGO RIVER AN13 

INTERSTATE HIGHWAY 55 AND 36th STREET I N  BUBBLY CREEK 
MAY 26  THROUGH JUNE 1, 2003 

AIV- 5 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-6 

c 
0 .- 

--- ---------- 
8 v 1 

IPCBSecondaty Coniad DO Stantlard 
DO Shall Not Be Less Than 4 0 mpll 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
JUNE 2 THROUGH JUNE 8, 2003 

12 

3 . 
F 9 .  - 

12 

IPCB seeonday ~wnact  DO Standard 36TH STREEl 
DO Shall Not Be Less Than 4.0 mgh 

9 .  I F 
I 

LOOMIS STREET 

12 

AIV- 6 

- lPce  s-dary DO Standard INTERSTATE HIGHWAY 55 
DO Shall Nd Be Less Than 4.0 me/L 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-7 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER P$(iTj 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
JUNE 9 THROUGH JUNE 15, 2003 

12 

1s 
36TH STREET 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-8 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36 th STREET IN BUBBLY CREEK 
JUNE 16 THROUGH JUNE 22, 2 0 03 

12 
LOOMlS STREET 

---- - 1 1 1 1 1 1 1 1 1  

I 
IPCB Secondary Comact DO Standard 
DO Shall Nor Be Less Than 4.0 mg/L . . . I . 

INTERSTATE HIGHWAY 55 
lPCB Secondary Contact DO Standard 
DO Shall NM Be Less Than 4.0 mgR 

. I . I 

36TH STREET 

DO Shall Not Be Less Than 4.0 rngR 

AIV- 8 



METROPOLITAhI WATER RECLAMATION DISTRICT OF GREllTER CHICAGG 

FIGURE AIV-9 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER PiNE 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
JUNE 23 THROUGH JUNE 29, 2003 

12 

15 
36TH STREET 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-10 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 5 5 AND 3 6 t h ~ ~ ~ ~ ~ ~  IN BUBBLY CREEK 
JUNE 30 THROUGH JULY 6, 2003 

12 
LOOMIS STREET 

G I - -  I - - -  

I 
IPCB Sscondary Contaot DO Standard 
M) Shall Not Be Less Than 4.0 mpll 

12 
INTERSTATE HIGHWAY 55 - 
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3 
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AIV- 10 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-11 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER N.JD 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
JULY 7 THROUGH JULY 13, 2003 

i 
F 9  - 
c IPCB Secondary Contact DO Standard 
0 .- * DO Shall No( Be LOSS Than 4.0 mpR 
m 

36TH STREET I 

AIV- 11 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-12 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
JULY 14 THROUGH JULY 20, 2003 

12 
LOOMIS STREET 

4 
E" 9 .  - 
E IPCB Secondary Contam DO Standard 

DO Shall ~ o t  ~e Less Than 4.0 mgL 

I INTERSTATE HIGHWAY 55 

- -  I 36TH STREET 
A g 12 
E IPCB Secondary Contad DO Standard - DO Shall Not Be Less Thsn 4.0 m@ 
C 

23 9 .  I 
to 

AIV- 1 2 



HETKOPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAG,? 

FIGURE AIV-13 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AK'2: 

INTERSTRTE HIGHWAY 5 5  AND 36th STREET IN BUBBLY CREEK 
JULY 21 THROUGH JULY 27, 2003 
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METROPOLITAN WATER RECLAMATION D I S T R I C T  OF GREATER CHICAGO 

FIGURE A I V - 1 4  

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET I N  THE SOUTH BRANCH O F  THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AMD 36th STREET I N  BUBBLY CREEK 
JULY 28  THROUGH AUGUST 3 ,  2003 

12 
LOOMIS STREET 

C 
0 .- + 

1 6 
al e 
5 ------ ~ I - - - -  

8 I 
IPCB Smdary  Contact DO Stmdard 
DO Shall Not Be L e s s  ihan 4.0 mpll 
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2 IPCB Semndary Contact DO Standard 
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E 9 .  
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8 6 
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AIV- 14 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGC 

FIGURE AIV-15 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOKIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTA'TE HIGHWAY 55 AND 36t" STREET IN BUBBLY CREEK 
AUGUST 4 THROUGH AUGUST 10, 2003 

12 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-16 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
AUGUST 11 THROUGH AUGUST 17, 2 0 0 3 

I 36TH STREET I 

12 

IPCB Secondsry Contam W Standard 
00 Shall Not Be Lcrur Than 4.0 mg/L 

2 . 
F 9 -  - 

AIV- 16 

INTERSTATE HIGHWAY 55 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-17 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LtOOMZS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AB2 

INTERSTATE HIGHWAY 5 5  AND 36th STREET IN BUBBLY CREEK 
AUGUST 18 THROUGH AUGUST 24, 2003 

12 

AIV- 17 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-18 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36 th STREET IN BUBBLY CREEK 
AUGUST 25 THROUGH AUGUST 31, 2003 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-19 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOHIS STREET IN THE SOUTH BRANCH OF THE CHICAGO R I W R  MJ3 

INTERSTATE HIGHWAY 55 AND 36 th STREET IN BUBBLY CREEK 
SEPTEMBER 1 THROUGH SEPTEMBER 7, 2003 

ATE HIGHWAY 55 

15 

36TH STREET 

AIV- 19 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-20 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
SEPTEMBER 8 THROUGH SEPTEMBER 14, 2003 
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NETROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHTCIAGO 

FIGURE AIV-21 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY A?' 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
SEPTEMBER 15 THROUGH SEPTEMBER 21, 2003 

12 

I lPCEl SeccwAry Conlac4 M) Standard 
DO Shall Nm Be Less Tnan 4.0 mpn 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-22 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BIiANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
SEPTEMBER 22 THROUGH SEPTEMBER 28, 2003 
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METROE'OLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGD 

FIGURE AIV-23 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
508MIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER Mii) 

INTERSTATE HIGHWXY 55 AND 36th STREET IN BUBBLY CREEK 
SEPTEMBER 29 THROUGH OCTOBER 5, 2003 

,- I 367% STREET 

AIV- 2 3 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-24 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
OCTOBER 6 THROUGH OCTOBER 12, 2003 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-25 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH B W C H  OF THE CHICAGO RIVER ANU 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK. 
OCTOBER 13 THROUGH OCTOBER 19, 2003 

12 
LQOMlS STREET 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-26 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
LOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER AND 

INTERSTATE HIGHWAY 55 AND 36 th STREET IN BUBBLY CREEK 
OCTOBER 20 THROUGH OCTOBER 26, 2003 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE AIV-27 

DISSOLVED OXYGEN CONCENTRATION MEASURED HOURLY AT 
EOOMIS STREET IN THE SOUTH BRANCH OF THE CHICAGO RIVER ANC 

INTERSTATE HIGHWAY 55 AND 36th STREET IN BUBBLY CREEK 
OCTOBER 27 THROUGH OCTOBER 31, 2003 
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