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INTRODUCTION

A full-scale experiment was conducted from May 12, 2002
through June 12, 2002 at the O'Haré CUP Reservoir to study the
pbtential for odor formation during storage of combined sewer
overflows (CS0s) without méchanical aeration. The objective
of the experiment was to use the information collected in this
full~scale experiment in the evaluation of aeration systems of
the future McCook and Thornton Reservoirs.

The experimental plan dated April 19, 2002 for the O'Hare

CUP Reserveir experiment is given in Appendix AI. The experi-

mental protocol calls for two scenaribs,-one a Manmade Fill -
Event, and the oﬁher a Natural fill Event.' The fill svent
covered in this report was a Natpral Fill Event.

The O'Hare CUP Reservoir éxperimental plan was put into
effeot following the Natural Fill Evént which obcurred on May
12, zQ002. The O'Hare CUPiReservoir begap filling with C350 at
épprcximatelyrrOOSO hrs (militafy time) on May 12, 20CZ and
~reached a static level (representing approximately 75 MG C30
in the reservoir) at 1645 hrs on May 12, 2002. Approximately
1.95 and 0.25 inches of ﬁainfall>Was'recorded'on.May 11 and

\

May 12, respectively, for this storm event.



From May 12 to June 4, 2002, a gradual decline in liquid
volume was observed in the reservoir. This wés attributed to
leaks in the gates separating the reservoir from‘the tunnel
systém, resuiting in some of the stored éSOldraining'back to
the James C.‘Kirie WRP. This decrease in liguid volume and
relafed depth of water in ﬁhe reservoir can be seen in Figure-
1. The difference in water depth between the east and west
ends'§f thé }eservoir is due to the fact that the bottom. of
-the’reservoif is sloped, and is unrelated to thé leakage prob-.
lem.‘ During this period, water. elevation in the reservoir 
varied frém 24 feet to.18 féet on the east side of the‘réser—
&oir aﬁd from 12 feet to”6 feet on the west side of thé reser-.
Voir, correspoﬁding to a décrease;in CSO volume storedrin the
reserygir fromrapproximately 75 MG on May 12 to 45 MG béfofe
another fill event was experiénced:qn June 4.

On June 4, 2002, while CSO from fhé first event was still
- in the ieservoii, another Natural Fill Event occurred which
added appfgximately an additional 95 MG of CSO to the reéer—'
voir bringing the‘CSO volume to approximatély 140 MG. Approxi-
matelj 3.14 (0.65 iﬁéhes_on'Juné 3 + 2.49 inches Qn June 4)
ihcheé of rainfall was récorded‘for this storm evéﬁt. The
resérvoig was partially dewatered bn-Juhe 6, 2002 and June 7,

ZOQZ to a final volume of approximately 90.9 MG. The



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

FIGURE 1

VARIATION IN WATER DEPTH AND COMBINED SEWER OVERFLOW VOLUME STORED DURING
O'HARE CUP RESERVOIR FILL EVENTS OF MAY 12, 2002 AND JUNE 4, 2002
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reservolr was further dewatéred from June 92 to June 10, 2002
to a volume of approximately 48.7 MG to prepare for the mixing
fest described in the Experimental Plan.

On June 11, 2002, seven surface aerators (aerator No. 3
thréugh aeratdr No. . 9) weré tufned on in the reservoir. They
ran fér.four hours as part of the oddr testing. The final
draining”ofrthé reservoir began on June 16 at 1815 hrs and was

completeq on June 17 at 0605 hrs.



RESULTS

Liquid sampling, dissolved oxygen (DO) readings, and odor
monitoring was conducted during this experiment as described

below:

Reservoir Influent Sampling

Hourly iiquid samples were collected of the CSC inflows
. to the reservoir during the two fill events. These samples
were analyzad for BODs, TSS, NO,-N, NO;-N, and NHs-N. The re-

sults of the analyses are giﬁen in Table AII-1 and Table AII-2

and Figures AII-1 and AII-2 in Appendix AII.

The concentration ranges of these parameters for the May
12 fill event are: BODs 20 to 126 mg/L with a mean of 39 mg/L,-
TSS 32 to 282 mg/L witﬁ a mean of 86 mg/L, NH4-N 1.54 to 5.50
mg/L with a mean of 2.59 mg/L, NO,-N 0.00 to 0.153 mg/L with a
mean of 0.073 mg/L, and NOz-N 0.018 to 1.488 mg/L with a mean
‘of‘l.lSB mg/L. Based on the mean concentrations of BODs and
>TSS, it can be said that the CSO captured in the reservoir
during the fill event of May 12 was on.the.low end of the cur-
rent McCook CUP Reservoir design assumptions of BODs 3C to 80
mg/L, and S5 100-200 mg/L.

An additional sample of CSO inflow was collected at 0601

hrs ¢n May 12 for fecal-coliform and DO determination. The



results of these analyses are 6.8 mg/L DO and 270,000 CTS/100

mL fecal coliform as given in Table AII-1.
The results of analyses for the seccnd fill‘eventrof June

4 are given in Table AII-2. The concentration ranges of these

parameters are: BODs 16 to 68 mg/L with a mean of 27 mg/L, TSS
22 to 186 mg/L with a mean of 60 mg/L, NH,~N 1.97 té 5.23‘mg)L
with a mean of 2.61 mg/L; NO,-N 0.052 to 0.102 mg/L with a
mean of‘0.067‘mg/2, NOs-N 1;l82 to 1.570 mg/L with a mean of
1.417 ﬁg/L. Based on the mean concenttations of BOD5and TSS,
it canfbé-saidrthat the CSO captured in the reservoir during
~the fill event of June‘4 Qas weaker in strength than:the ihi—
tial.fill evenf and‘also on the low end of the éufrentvMCConﬁ
cup Reservoir design assumptions.

One more grab sample Qf,CSO inflow'was'taken during the

fill event of June 4 at 1210 hrs for DO detérmination. Ité

value is 5.9 mg/L as given in Table AII-2.

Stored Liquid Sampling

Liquid grab samples were collected in the reservoir using
a small remotely controlled boat (RCB) at three .locations,
namely, East South (ES), Middle South (M$§), and West South

(WS) at various depths along the south side of the reservoir

as shown in Figure AII-3 in Appendix AII. These‘samples were



seven analyzed for BODs, NH.~-N, TSS, and VSS. The concentra-
tion range for these parameters are: BODs 4 to 24 mg/L, TSS 1
to 33 mg/L, VSS 0 to 25 mg/L, and NHe-N 1.85 to 9.23 mg/L as

can be seen in Table AII-3. In addition, one set of szamples

was collected on June 10, 2002 which was analyzed for chloro-
phyll a. The concentration of chlorophyll a varied from 57.3
to 177.5 ug/L indicating algal growth in the reservoir during

the period of this experiment. The results of these analyses

are shown in Table AII-A4.

' Stored Liquid Measufements of Dissolved Oxygen and Temperature

Dissolved oxygen and temperature readings in the reser-
voir were taken with a probe mounted on the RCB at six loca-
tions, namely, East South (ES), Middle South (MS), West South

(WS}, East North (EN), Middle North (MN), and West North (WN),

at various depths around the reservoir as shown in Figure AII-

3. The results of these are given in Table AII-5 and plots of

DO versus time are shown in Figures AII-4 and AII-5. Figure

AII-4 contains DO results for the three (ES, MS, and WS) south

side locations and Figure AII-5 contains DO results for the

three (EN, MN, and WN) north side locations. As can be seen

from Table AII-5, the DO concentrations varied from 0.90 to

3 o

16.3 mg/L and the temperatures varied from 12.1 to 21.Z2



It was planned to take DO -measurements at three depths,
namely, 5-ft, 10-ft, and 15-ft from fhe surface of the water,
at all locations. However, it was not. possible to take DO
‘readings at all fhree depthé because of water depth con-
stréints» at four iocationé, namely, Middle South, Middle

- North, West South, and West North.

Air Emission Monitoring
Daily odor and H;S monitoring at five locations around

the reservoir was done as per the experimental plan.'.The odor

7monitoriﬁg locations are shown in Figure AII-6. .The results

in Table AII-6 show the concentration of HS, in parts per

billion (ppb), in the ambient air at five locations,arbund the
reservoir. The concentrations of H»S in the ambient air
around the'reservoir'varied from 0 to. 14 ppb indicating prac-

tically»no HpS-related odors produced as a result of storage

of CSO 1in the reservoir. '1Table AII-7 confains. qualitative'
evélﬁationé of .odors at the séme five locatioﬁs as perceived
:by’the persons cqnductingthe odor surveys.

‘Nb-strong‘odors were observed as a result of odOr moni-
toring; Only for 45 of the totai 185'observations, were very -
faint to easily noticeable odors pe;ceived,.and no odors were

perceived at all for 140 out of a total of 185 observations.



Again, odor intensity perceived was infrequent and very low in
intensity, indicating no significant impact as a result of the
storage of CSOs; One odor complaint from a private citizen
was received on June 17, 2002 during cleanup of the sgediment

on the reservoilr bottom after the reservoir had been drained.

Sediment Measurements
Bottom sediments were collected from 18 loéations after
the reservoir was drained ahd the depth_of‘sédimeﬁt depcsits
‘were measured in the reservoir. Therlocations of depth meas-

urements of sediment deposits are shown in Figure AIII-1 in

Appendix AIIT. The_data'on‘sedimeﬁt'deposit depths, along

with TS and TVS concentrations are given in Table AIII-1 in

Appendix AITI.

The depth of sediments véried from 0.06 to 2.9 inches
with a mean of 0.6 inches. The‘méan TS. concentration ©f the
sediments was 6.9 percent with 43 percent volatile solids.
' The mean sediment depth was slightly:lower than observed for
previous fill events at the O'Hare CUP Reéervoir, when me-
chanical aeration had been used. ' The mean sediment depth was
also on the low end 6f-projected:estimates foria camparabie
size fill event at the McCook and Thornton Reservoirs (0.6 -

3.6 inches projeéted).



Another set of sediment depth measurements was collected
from six pans specially installed for this experiment at the

bottom of the reservoir. The  locations of these pans are

shown in Figure AIII-1 and results of depth measurements are

given in Table AITII-2. The depths of sediment in the pans

. varied from 1.5 tq 2.0 inches with a mean of 1.73 inches. The
pﬁrpose'qf sediment depth méaéurement‘in the pans was to com-
pare thg reéults of sediment deposits inrstationary containers
such as the pans (13 1/2" L x iO" W x iO" D) with that of
ffeeiy moﬁiﬁg.sédiments in rest of therreservoir.

Due to the fact that a éecond, unanticipated, fill event
occurred,dﬁring the middle of tﬂe study, it was impossible to
determine if disproportional amounts df previously settled
'sediments might have been puéhed into the pans from the water
'velocity‘generated during.the second fill event. Therefore?
itrwas”nét possible to make any conclusions régafding th the
sediment depth in the pans was somewhat higher oﬁ average,‘and
also more uniform,,than the sediment depth‘on the main reser-

voir bottom.

10



DISCUSSION

Odor Production

The main objective of this full-scale experiment was to
evaluate odor‘potential from the CSC stored in the O'Hare CUP
~Reservoir without aeration and to use the information in the
evaluatiocn of aeration systems of the future McCook and Thorn-

ton Reservoirs. As can be seen from Tables AII-6 and AII-7 in

BAppendix AII, the maximum H;S concentration measured in the

ambient air during the 30 days of storage of CSO at any cf the

five locations around the reservoir wés 14 ppb. (Table AII-6).
The threshold odor concentration for H;S (given by the USEPA)
is 25 ppb. Similarly, qualitative odor perception by the in-

dividuals c¢onducting the odor survey given in Table AII-7 in-

dicate very little or no odor problemléxperienced during the
experiment. rQualitative odor survey results shown in Table
ATll-7 indicates that ﬁo odor Qas»perceived at‘all during 140
times out of a total of 185 observations, and strong or very
strong odor was never perceived during the entire pericd of
this experiment. |

In fact evén after draining the reservoir to a volume of
.appraximatély 48.7 MG on June 11, 2002 and turning the =zeven

aerators con, practically no odors were generated as can be

11



seen from the H,S monitoring results of June 11, 2002 given in

Table AII-6 in Appendix ATII. The highest measured H;S concen-

tration on June 11 was 10 ppb.

Dissolved Oxygen in the Stored Liquid

As can be seen from Table AII-5 and Figures AII-4 and

AII—SVin Appendix AII, DO levels in reservoir varied widely.
However, the pattern of DO profiles at the south side of the

reservoir (Figure AII-4) and -at the norfh side of the reser-

voir (Figure AII-5) remained similar, except for May 16 when a

small rain event occurred. A comparisdn of Figures AII-4 and

,‘AII453indicates that the May 16‘rain event increased the DO

lével-on tnelnorth side'sampling locations, but had little efe
fect-en the Dd ievels on the south sidevlecations of the res-
ervoir. ‘Tne reason for the difference is not known.

In general, for the first ten daYs.after,the fili event,
DC concentratiqns in the reservoir were less than 1.0 mg/L,
right from the beginning,'and often were 0.1-0.2 mg/L. Dis;
seived oxygen concentrations increased significantly. in fhe
- Mey 30 Samples; possibly due to photosynthetic activity.- Af- :
ter the second fill event on June 4; DQ concentrations droppedl
-egain to near zero in many of the samples collected ‘on-June 7.

Dissolved oxygen concentrations then. increased ranging 0.0 to

12



14.1 mg/L in the final set of samples which were collected on

June 10,

Potential Effect of Photosynthetic Activity

During the later part of the study, the CS0 stored in the
reservoir developed a green hue indicating the presence of
chlorophyll containing algae.- Therefore, on June 10, one lig-

uid sample was collected for chlorophyll a ahalysis, the re-

sults of which are given in Table AII-4. It shows a signifi-
cant concentrétibn of chlorophyll a in the reservoir.

Also, DO measurements were conducted twiée on June 10,
once at dawn and the second time in the afternoon to see diur-
nal change in DO levels because of the presence of primary

producers, including algae. Examination of Table AII-5 shows

that the DO levels at all locations on the north side of the
reservoir increased in the afternoon. However, DO levels at

‘the south side locations did not show such an increase.

-Comparison of Influent and Stored Ligquid Quality

The BODs values of the CSO stored in the reservoir raﬂged
frcm 4 to 24 mg/L and the total suspended solids concentra-
ticns ranged from 1 to 33 mg/L during the 30-day holding pe-

~riod as shown in Table AII-3 in Appendix AIT. In comparison

to these BODs and 88 values, BODs in the influent to the

13



reservoir during the May 12 £fill event varied from 20 to 126
mg/L'and.SS varied from 32 to 282'mg/L, and BODsin the influ-
ent during June 4 fill event varied from 16 to 68 mg/L and SS
varied from 22 to 186 mg/L. The lower Bstand SS valueé in.
~the bulk liquid during storage are pfobably'due fo a combina-

tion of gravity settiing and biclogical degradation.

14



CONCLUSIONS

The main conclusions of the report are:

1.

B

Based on the results of the fuli—scale experi-
ment conducted at the O'Hare CUP Resérvqir from
May 12, 2002 through“Juﬁe 12, 2002, it can be
concluded that the .future McCook and Thornton
Reservoirs may not reéuire maintenance of 2 mg/L
DO throughout the reservoir as provided in the
proposed design in order to ensure a reasonably
odor free environment in the vicinity of these
two reservoirs during the.Storagerof CSOs..
During a 30-day holding period,of CS0s, wifhout
any aeration, no significant odo:s emanated from
the reservoir even though dissclved oxygen con-
centrations in the stored CSOs drqpped to near
zero for a number of days.

Agitation of ‘the accumulated sediments at <the

bottom of the reservoir during the draining pro-

cess did not result in any'odoi problem.

One odor complaint from a private citizen was
received on June 17, 2002 after the reserveir

had been drained, but before cleanup of the

15



sediment on the reservoir bottom had begun.
Thus, effective sediment management is impor-
tant. |

The depﬁh of the sediment deposits at‘the bottom
of ’the reservoir found.-during‘ this experiment
was on the low end_of'projected estimates for a
comparable size £fill eVént at the McCook and

Thornton Reservoirs.

le



APPENDIX AT

EXPERIMENTAL PLAN FOR O'HARE CUP RESERVOIR
(REVISED 4-19-02) '



EXPERIMENTAL PLAN FOR OHARE CUP RESERVOIR
(Revised 4-19-02)

Objective
To study the potential for odor formation during storage of CSOs without
mechanical aeration. To study the potential for release of odors from anaerobic

sediments. To use the information gained to aid in the design of the future McCook and
Thomton Reservoirs. '

Experimental Protocol (based upon perceived concerns of the Corps of Engineers)

L Man-made Fill Event

Expeniment 1

During a rain event, M&O will operate the Kirie WRP such that approximately 60
million gallons of combined sewage (approximately 21 feet of liquid depth at the deep
end) will enter the O'Hare CUP Reservoir. Based upon an analysis of historical data,
M&O will attempt to obtain a rain/sewage mix that will result in a BOps of from 80 to
100 mg/l. As the reservoir fills, collect liquid samples of the influent flow to the
reservoir for chemical analysis as is currently done using the automatic sampling system
currently in place. '

- Do not turn on the surface aerators.

When the reservoir has reached a static condition with no further inflow
(approximately 21-foot depth at deep end), conduct daily measurements of dissolved
oxygern concentrations at six locations equally spaced around the perimeter of the
reservoir at depths of 5, 10, and 20 feet at each location [a 20-foot depth may not be
pessible at the shallow (west) end, so take the measurement at the lowest depth]. Also
collect six, one-gallon water samples (5-foot depth and 20-foot depth at the east, center,
- and west ends of the reservoir) for chemical analysis. At locations where there is less
than 20 feet of depth, collect liquid samples at the lowest depth. Water samples will be
analyzed for BODs, NHy-N, TSS, and VSS. Water samples will only be collected on
weekdays. '

In addition, conduct daily odor monitoring surveys along the entire upper
perimeter of the reservoir using subjective odor assessments by two trained individuals,
and measure H,S using a meter. The odor monitoring will be conducted in the early
afternoon by R&D staff. M&O staff at Kirie will be notified each day as to the presence
of R&D staff at the reservoir. ‘

Continue this monitoring for seven days unless a strong odor is detected
emanating from the reservoir. If a strong odor is detected, inform M&O and R&D
supervisory staff immediately. M&O Dept. staff will then make an assessment of the
severity of the odor, and if deemed necessary by M&O, the experiment will be
terminated, and M&O will begin draining the reservoir immediately.

During draining, do not turn the aerators on, as this may worsen the spread
of the odors. :

Al-1



If no strong odors are detected, begin draining the reservoir after seven days to an
elevation of approximately 18 feet of water depth at the deep end of the reservoir. At this
depth, the seven most easterly surface acrators can be activated. The remaining two
surface aerators will be off. Turn on the seven aerators in order to resuspend some of the
settled solids and begin monitoring for odors (it is understood that the surface aerators
will not have enough input energy to thoroughly mix the sediment layer). Continue odor
monitoring every hour for 4 hours. Then turn off the aerators and completely drain the
IESErvoir.

After the reservoir is ernpty, measure the depth of the settled solids at six evenly
spaced locations on the reservoir floor, and collect samples of the sediments for total
solids and total volatile solids analysis. Also determine the wet density of the settled
solids by weighing a measured volume of collected sediment at each of the six locations.
This may be done using the small plastic pans which M&O has agreed to install on the
bottom of the reservoir.

Then have the private contractor clean the bottom of the reservoir. For
experiments that end early (before seven days of storage) due to odors, also collect
sediment samples after the reservoir has been completely drained. However, for a case
where the reservoir is being drained due to odors, do not conduct the resuspension part of
the experiment. Just drain the reservoir as fast as possible.

Experiment 2

‘Repeat the above Experiment 1, except for this test fill the reservoir with 90
million gallons of combined sewage (approximately 27 feet of liquid depth at the deep
end). :
Since 90 million gallons is a significant liquid volume, it is understood that M&O

will have the authority to terminate this experiment and begin draining the reservoir in
the middle of the test, in the event that a rainstorm is forecast. M&O will notify R&D if
the decision is made to drain the reservoir in the middle of a test. It is estimated by M&O
that it would take approximately 24 to 36 hours to empty the reservoir and be ready for a
predicted significant rain event.

If no significant odors are detected at the end of seven days, an attempt will be
made to measure the sediment oxygen demand (SOD) of the settled solids before the
reservoir is completely drained. This will require draining the reservoir to a liquid depth
of approximately 16 feet at the deep end, and launching a small R&D boat over the water
surface. It will take approximately six hours to conduct the SOD measurements. At the
end of the SOD measurements, the reservoir would be completely drained, sampled, and

- cleaned as described for Experiment 1.

Due to logistical considerations, only one set of SOD measurements will be
attempted during this entire study. M&O and R&D will work together to coordinate this
extra SOD determination and address any safety issues. It is understood that SOD
measurements will not be made until all safety issues have been resolved.

It should also be noted that SOD measurements cannot be made when initial
dissolved oxygen levels near the sediment/water interface are less than 2 mg/l.

Al-2



Experiment 3

Repeat the above Experiment 1, except for this test wait 30 days before beginning
to empty the reservoir. After the first 7 days, reduce dissolved oxygen monitoring to
once per week, but continue daily odor monitoring by R&D staff in the early afterncon,
except for weekends. M&O staff will check the reservoir for odors on weekends and
holidays.

It is noted that the private contractor cleaning the reservoir may incur larger than
normal costs when required to clean the reservoir bottom after this long storage time, as
the settled solids may have objectionable characteristics.

Experiment 4

Repeat the above Experiment 2, except for this test wait 30 days before beginning
to empty the reservoir. Use the same monitoring schedule as for the above Experiment 3.

Further Man-rnade Experiments

Review the results of the above four experiments, and then design additional
modifications of the experimental plan as appropriate.

II. Natural Fill Event

When the reservoir fills due to a natural storm event, institute the same
experimental protocol as described for Experiment 3 above, i.e., a 30-day holding period
with no aeration, if possible. ‘ '

Evaluate all data at the end of 2002, and decide if experiments should continue in
2003. A

If any experiment is in progress, and a significant rainfall is predicted in the
near future, M&O will have the discretion to drain the reservoir early to prepare
for the anticipated large storm event.

| It is understood that the O'Hare CUP Reservoir is an operational component
of the District’s collection system, and the proposed experiments should not
interfere with M&O operational needs.

Groundwater Monitoring Program

During al! of the above experiments, follow the existing groundwater monitoring
protocol as described in the memorandum, dated February 28, 2000, from Buckley to
Kukietka, with the following exception. For the first experiment with a 7-day holding
time and the first experiment with a 30-day holding time, sample the four groundwater
monitoring wells.on the perimeter of the reservoir daily instead of weekly, and analyze
for ammonia and fecal coliform. After evaluating the results, a decision will be made as
to whether daily groundwater sampling is needed for all experiments.



Interagency Cooperation

The Army Corps of Engineers has reviewed the experimental plan, and is in
agreement with the proposed experiment. The Illinois Environmental Protection Agency
will be informed of our plan to conduct this experiment.
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APPENDIX AII

RESULTS OF ANALYSES OF COMBINED SEWER OVERFLOW SAMPLES
DURING O'HARE CUP RESERVOIR MAY 12, 2002 AND JUNE 4, 2002 FILL
EVENTS
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE ATI-1

RESULTS OF ANALYSES OF COMBINED SEWER OVERFLOW GRAB SAMPLES COLLECTED ON MAY 12, 2002
DURING THE O'HARE CUP RESERVOIR MAY 12, 2002 FILL EVENT

Time

Sample Collected BODg TSS NO,~N NQO4y-N NH,;-N

Date (military time) mg/L mg/ L mg/L mg/L mg/L
5/12/02 ' 0101 124 282 0.000 0.025 5.50
5/12/02 0201 126 244 0.000 0.018 4.74
5/12/02 0301 60 200 0.067 1.257 4.00
5/12/02 0401 25 130 0.G657 1.085 1.54
5/12/02 0501 23 88 0.053 1.488 1.70
5/12/02 0601 37 66 0.119 1.325 1.79
5/12/02 0701 30 56 0.095 1.428 2.15
5/12/02 0801 21 40 0.069 1.360 2.65
5/12/02 0901 29 © 38 0.071 1.466 2.36
5/12/02 1001 22 44 0.066 1.190 2.57
5/12/02 1101 20 32 0.063 1.445 1.98
5/12/02 1201 20 40 0.068 1.485 2.12
5/12/02 : 1301 23 46 0.068 1.363 2.11
5/12/02 1401 27 50 0.083 1.240 2.13
5/12/02 1501 22 34 0.120 1.244 2.10
5/12/02 1601 ‘ 28 36 0.153 1.132 2.20
5/12/02 1701 22 38 0.096 1.122 2.46

Min, 20 32 0.000 0.018 1.54

Mean 39 B6 0.073 1.158 2.59

Max . 126 282 0.153 1.488 5.50
Note: DD and fecal coliforms in the sample collected at 0601 hrs on 5/172/02 were 6.8 mg/L and 270, 000

CT5/100 mL, respectively.



¢-11Y

METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE AII-2

RESULTS OF ANALYSES OF COMBINED SEWER OVERFLOW GRAB SAMPLES COLLECTED ON JUNE 4, 2002
DURING THE O'HARE CUP RESERVOIR JUNE 4, 2002 FILL EVENT

Time .

Sample Collected BODs ) TSS " NOy—-N ~ NO3-N NH4—N
Date (military time) - mg/L o mg/L mg/L mg/L mg/L
6/4/02 1210 27 56 0.053 1.182 3,80
6/4/02 .- 1310 68 136 0.065 1.225 4.53
6/4/02 1410 54 186 0.102 1.570 5.23
6/4/02 1510 45 136 0.077 1.434 3.11
6/4/02 1610 30 86 0.065 1.533 2.63
6/4/02 1710 33 88 0.056 1.411 2.06
6/4/02 o 1810 21 46 0.052 1.343 2.04
6/4/02 1910 20 26 0.058 1.391 2.22
6/4/02 2010 © 20 34 0.058 1.367 2.40
6/4/02 2110 21 36 0.057 1.447 2.36
6/4/02 2210 _ 20 28 0.059 1.438 2.31
6/4/02 2310 20 26 0.060 1.432 2.08
6/5/02 - 0010 18 - 28 0.059 - 1.321 2.09
6/5/02 0110 17 22 0.060 1.408 2.02
6/5/02 0210 16 ' 22 0.065 1.484 1.97
6/5/02 ' 0310 17 28 0.075 1.530 2.03
6/5/02 ' 0410 16 .36 0.082 1.521 2.02
6/5/02 0510 19 . 54 0.094 1.469 1.99
Min. 16 ‘ 22 0,052 1.182 1.97
Mean 27 60 0.067 1.417 2.61
Max. : ' 68 186 0.102 1.570 5.23

Note: DO in the sample collected at 1210 hrs on 6/4/02 was 5.9 mg/L.
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BOD and TSS, mg/l

METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

FIGURE AII-

BOD., TSS, AND NH,-N IN HOURLY GRAB SAMPLES COLLECTED DURING THE
L1L EVENT O'HARE CUP RESERVOIR
EXPERIMENT
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BODs and TSS, mg/l

METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

FIGURE AII-2

BODS5, TSS, AND AMMONIA IN HOURLY COMPOSITE SAMPLES COLLECTED DURING
THE O'HARE CUP RESERVOIR JUNE 4, 2002 FILL EVENT
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'METROPOLITAN WATER"RECLAMATIQN]DisTRICTronGREATER-QHICAGo‘ :

. FIGURE AIT-3

| LOCATIONS OF LIQUID SAMPLING AND. DISSOLVED OXYGEN MEASUREMENTS
= ‘O'HARE CUP RESERVOIR MAY 12, 2002 THROUGH JUNE 12, 2002 EXPERIMENT
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE AII-3

RESULTS OF ANALYSES FOR BODs; AND NH,-N AT VARICUS DEPTHS IN THE O'HARE CUP RESERVOIR
'MAY 12; 2002 THROUGH JUNE 12, 2002 EXPERIMENT

: BODs, mg/L . NHQ—N, mg/L
East South " Middle South  West South East South Middle South West South
Date 5-Foot 15-Foot 5-Foot 10-Foot 5-Foot 5~-Foot 15-Foot 5-Foot =~ 10-Foot 5-Foot
5/13/02 16 18 17 16 18 2.56 2.47 2.63 2.75 2.85
5/14/02 15 16 - 15 15 13 2.90 2.88 3.00 2.717 2.98
5/15/02 15 14 17 15 23 3.00 3.12 3.11 3.10 3.0%
5/16/02 16 14 12 16 14 2.917 3.09 2.99 3.03 3.08
5/17/02 11 12 12 13 12 3.34 2.88 '2.99 2.92 2.69
5/23/02 9 11 9 24 10 3.16 3.02 2.84 3.22 3.23
5/30/02 19 23 4 9 9 1.85 4.47 2.85 3.70 2.14
6/7/02 10 11 ) 11 10 11 2.81 2.98 2.82 2.92 2.69
6/10/02 iz 12 15 15 14 2.98 4.83 2.37 3.01 9.23
Min. 9 11 4 9 9 1.85 2.47 2.37 2.75 2.14
Mean 14 15 12 15 14 2.84 3.30 2.84 3.05 3.55
Max. 19 23 17 24 23 3.34 4.83 3.11 3.70 9.23
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

TABLE AII-3

{Continued)

RESULTS OF ANALYSES FOR TSS AND VS5S AT VARIOUS DEPTHS

MAY 12,

2002 THROUGH JUNE 12,

IN THE O'HARE CUP RESERVOIR
2002 EXPERIMENT

Total Suspended Solids (TSS), mg/L

Volatile Suspended Sclids

{(VSS), mg/L

East South Middle South West South East South Middle South West Scouth
Date 5-Foot 15-Foot 5-Foot 10-Foot 5~Foot 5-Foot 15-Foot 5-Foot 10-Foot 5-Foot
5/13/02 16 16 26 16 20 2 4 14 8 2
5/14/02 24 12 20 22 214 18 10 8 12 18
5/15/02 12 .20 14 12 20 2 4 10 4 12
5/16/02 20 14 18 20 26 12 8 6 - 14 10
5/17/02 20 12 i8 18 q - 4 6 10 14 0
5/23/02 9 12 10 11 11 0 4 7 3 4
5/30/02 23 6 1 4 8 16 1 1 0 8
6/7/02 21 18 21 18 18 . B 10 13 9 11
6/10/02 20 22 33 23 24 11 17 25 14 15
Min. 9 6 1 4 4 0 1 1 0 0
Mean 18 15 18 16 17 8 i 10 9 9
Max. 24 22 33 ~ 23 26 18 17 25 14 18




METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

TABLE AII-4

RESULTS OF CHLOROPHYLL CONCENTRATION ANALYSIS FROM SAMPLES
COLLECTED AT VARIOUS DEPTHS IN THE O'HARE CUP RESERVOIR ON
JUNE 10,

Location

Chlorophyll a
(ng/L)

East South - 5-Foot Depth
East South —'15—Foot‘Depth
Middle South - 5-Foot Depth
Middle South - 10-Foot Depth

West South - 5-Foot Depth

133.7
57.3
145.0
82.6

177.5

ATI-8
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE ATI-5

DISSOLVED OXYGEN AND TEMPERATURE READINGS AT VARIOUS DEPTHS IN THE O'HARE CUP RESERVOIR
MAY 12, 2002 THROUGH JUNE 12, 2002 EXPERIMENT

East South Middle South West South
5-Foot 10 Feet 15-Foot 5-Foot 10-Foot 5~Foot

Do Temp. DO Temp. DO Temp. Do Temp. bo Temp. DO Temp .

Date mg/L °C mg/L °C mg/L °c mg/L C mg/L °c mg/L °C
5/13/02 0.5 12.2 0.5 12.1 0.5 12.1 0.5 12.5 0.5 12.4 0.5 12.5
5/14/02 0.1 12.2 0.1 12.3 0.1 12.8 0.2 12.4 0.1 12.5 0.0 12.3
5/15/02 0.2 12.3 0.1 12.2 0.1 12.3 0.1 12.5 0.0 12.3 0.0 12.6
5/16/02 0.1 12.4 0.1 13.5 0.1 14.9 0.0 12.1 0.1 13.5 0.2 15.3
5/17/02 0.1 13.7 0.0 12.6 0.0 13.0 0.1 13.6 0.0 13.7 0.0 13.9
5/18/02 0.2 14.2 6.2 13.4 0.4 13.0 0.1 13.5 0.1 13.9 0.7 14.9
5/19/02 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/Aa N/A N/A
5/21/02 0.0 i3.4 0.0 13.0 0.0 13.4 0.0 13.3 0.0 13.3 6.0 13.5
5/23/02 1.7 15.6 0.0 13.3 0.1 14.2 1.8 15.3 0.1 15.4 0.4 15.2
5/30/02 6.8 13.6 7.0 13.9 8.7 13.5 7.9 14.3 9.4 14.4 8.9 19.1
6/7/02 6.4 16.4 2.1 16.7 0.1 17.6 0.4 l16.4 0.0 16.3 8.9 18.7
6/10/02 (am) 9.0 16.2 1.0 16.2 1.2 16.9 8.7 17.5 8.0 17.0 8.1 16.4
6/10/02 (pm) 0.1 16.1 0.1 16.2 0.3 16.3 4.3 16.3 0.4 16.5 14.1 21.2
Minimum 0.0 12.2 0.0 12.1 0.0 12.1 0.0 12.4 0.0 12.3 0.0 12.3
Mean 2.1 14.2 0.9 13.8 1.0 14.2 2.0 14.2 1.6 14.3 3.5 15.5
Maximum 9.0 16.4 7.0 16.7 8.7 17.6 8.7 17.5 9.4 17.0 14,1 21.2
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

TABLE AIT-5 (Continued)

DISSOLVED OXYGEN AND TEMPERATURE READINGS AT VARIOUS DEPTHS IN THE O'HARE CUP RESERVOIR

MAY 12, 2002 THROUGH JUNE 12, 2002 EXPERIMENT
East North Middle North West North
5-Foot 10 Feet 15-Foat. 5-Foot 10-Foot 5-Foot

DO Temp. DO Temp. DO Temp. DO Temp. " DO Temp. DO Temp.

Date mg/L °C mg/L o« mg/L °C mg/L °C mg/L °C mg/L °c
5/13/02 0.5 12.4 0.5 12.1 0.5 12.1 0.4 12.4 6.5 12.1 0.4 12.5
5/14/02 0.1 12.3 0.0 12.2 0.0 12.1 0.0 12.1 0.0 12.2 0.0 12.6
5/15/02 0.0 12.4 0.0 12.3 0.0 12.2 0.0 12.2 0.0 12.1 0.0 12.1
5/16/02 1.6 12.7 2.2 13.4 3.2 13.3 1.0 15.2 4.1 12.5 5.3 15.2
5/17/02 0.0 15.3 0.0 13.4 0.0 16.6 0.0 17.3 0.0 17.3 0.0 17.5
5/18/02 0.3 16.4 0.2 16.5 0.1 14.2 * 14.4 0.1 14.1 0.1 1i3.8

5/19/02 0.2 12.6 0.0 13.8 0.0 13.7 * * * * * *
5/21/02 0.1 14.6 0.0 13.4 0.0 13.0 0.0 13.4 0.0 13.3 0.1 13.8
5/23/02 1.6 15.5 1.5 15.6 0.1 15.5 1.0 15.4 0.1 i5.4 0.4 15.2
5/30/02 11.4 15.3 13.4 13.6 16.3 13.4 11.5 16.5 13.0 17.2 11.5 16.5
6/7/02 0.2 16.5 0.2 16.4 0.1 16.3 0.2 16.5 0.4 17.4 2.5 18.3
6/10/02 (am) 0.0 16.2 0.1 16.2 0.0 16.2 0.1 16.3 0.1 16.5 0.1 16.4
6/10/02 (pm) 2.6 17.7 1.9 16.1 0.1 16.0 1.9 16.8 1.4 16.2 5.7 16.8
Minimum - 0.0 12.3 0.0 12.1 0.0 12.1 0.0 12.1 0.0 12.1 0.0 12.1
Mean 1.4 14.6 1.5 14.3 1.6 14.2 1.5 14.9 1.6 14.7 2.2 15.1
Maximum 11.4 17.7 13.4 16.5 16.3 16.6 11.5 17.3 13.0 17.4 11.5 18.3

*Dissolved oxygen value not recorded due to meter malfunction.
5/16/02 Readings taken during heavy rain.

5/23/02 Readings taken during a rain event.
A second Fill Event occurred on June 4,

2002.

The first reading for 6/10/02 was taken at dawn and the second reading was taken in the
during periods of light rain and slightly heavier rain.

afternoon



11-1IY

Dissclved Oxygen (mg/1l)

METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
FIGURE AIi-4
DISSCLVED OXYGEN IN THE O'HARE CUP RESERVOIR ALONG THE SOUTH SIDE OF

THE RESERVOIR AT DIFFERENT LOCATIONS AND AT VARIOUS DEPTHS
MAY ‘12, 2002 THROUGH JUNE 12, 200z, EXPERIMENT
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Dissclved Oxygen, mg/l

METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

FIGURE AII-5

DISSOLVED OXYGEN IN THE O'HARE CUP RESERVOIR ALCONG THE NORTH SIDE
OF THE RESERVOIR AT DIFFERENT LOCATIONS AND VARIOUS DEPTHS
MAY 12, 2002 THROUGH JUNE 12, 2002, EXPERIMENT
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
FIGURE AII-6

ODOR AND .HQS MONITORING LOCATIONS
O'HARE CUP RESERVOIR MAY 12, 2002 THROUGH JUNE 12, 2002 EXPERIMENT

A Aerator

(O Monitoring Location - HA\DMAC \DHARE CUPGENERAL owg, 08/22/02 at 10.42
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO

TABLE AII-6

HYDROGEN SULFIDE MONITORING DATA IN PARTS PER BILLION AROUND O'HARE CUP RESERVOIR
MAY 12, 2002 THROUGH JUNE 12, 2002 EXPERIMENT

Date

Location 1%

Location 2%

‘T.ocation 3*

Location 4%

Location 5*

5/13/02
5/14/02
5/15/02
5/15/02
5/17/02
5/18/02
5/19/02
5/20/02
5/21/02
5/22/02
5/23/02
5/24/02
5/25/02
5/26/02
5/27/02
5/28/02
5/29/02
5/30/02
5/31/02
6/1/02

6/2/02

6/5/02

6/6/02

6/7/02

6/8/02

6/9/02

6/10/02
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE AII-€ (Continued)

RYDROGEN SULFIDE MONITORING DATA IN PARTS PER BILLION AROUND O'HARE CUP RESERVOIR
MAY 12, 2002 THROUGH JUNE 12, 2002 EXPERIMENT

Date Location 1* Location 2% Location 3* Location 4* Location 5*
6/11/02 NA 2 2 1 2
6/11/02" 2 3 4 3 2
6/11/02 4 2 3 10 6
6/11/02 3 3 2 3 3
6/11/02 4 | 5 5 6
6/12/02 5 2 2 3 2

Mean 5.25 5.00 5.55 5.16 6.88

Minimum 0.00 0.00 0.00 0.00 1.00

Maximum 14.00 10.00 11.00 10.00 13.00

*See Figure AII-6.
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLEVAII—7

QUALITATIVE ODOR INTENSITY MONITORING AROUND O'HARE CUP RESERVOIR
MAY 12, 2002 THROUGH JUNE 12, 2002 EXPERIMENT

Number of Times Odor Perceived with Varying Intensity*

Location Total Number : ‘ Very - FEasily Very
No.** of Observations No Odor Faint Faint Noticeable Strong Strong
i 37 29 4 1 3 0 0
2 37 32 3 1 1 0 0
3 37 ‘ 32 4 1 0 ] 0
4 37 24 6 6 1 0 0
5 © 37 23 8 4 2 0 0
Total Number of | 185 140 25 13 7 0 0

Intensity Readings

*A subjective odor intensity as interpreted by the person conducting the monitoring.
**Gee Figure AII-6.




APPENDIX AIII

LOCATIONS OF SAMPLING AND RESULTS OF BOTTOM SEDIMENTS
MEASUREMENTS '
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METROPOLITAN WATER:RECLAMATION DISTRICT OF GREATER CHICAGO
FIGURE AIII-1
LOCATIONS OF SEDIMENT DEPTH MEASUREMENTS AT THE BOTTOM OF THE RESERVOIR AND IN THE

T ‘ _ STX PANS INSTALLED FOR THE STUDY
SAMPLES COLLECTED JUNE 17, 2002
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE ATIII-1

MEASUREMENTS OF SEDIMENT DEPOSITS ON JUNE 17, 2002 AFTER
DRAINING THE O'HARE CUP RESERVOIR

Total Volatile

Depth . Total Solids (TS) Solids (TVS)
Site* Inches Percent Percent of TS

1 1.2500 7.83 . 44.84

2 1.2500 7.24 44 .63

3 0.1250 4.43 : 44 .52

4 0.1250 4.85 44 .54

5 0.1250 6.63 - 40.97
.6 0.0625 6.91 42 .36

7 '0.8750 7.24 41.33

8 1.0625° 7.17 ’ 44 .57

9 0.2500 6.77 | 43.13
10 0.0625 6.79 41.71
11 0.0625 ©.83 ' 41.02
12 0.0625 6.42 40.51
13 1.2500 7.80 45.71
14 0.1250 6.07 : 39.41
15 0.5000 7.57 45,93
16 0.2500 9.67 37.01
17 2.9375 7.11 ‘ 47.16
18 0.6250 _7.43 42.74
Minimum 0.0625 4.4300 37.0100
Mean : 0.6111 6.9367 42.9272
Maximum 2.9375 9

. 6700 47.1600

*See Figure AIII-1.

Total volume of CSO captured in both events (May 12 fill event
75 MG and June 4 fill everit 96 MG) = 171 MG '
Estimated volume of sediment = 29,000 ft?

Estimated dry solids = 65 tons

ATIITI-2



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO
TABLE AIII-2

MEASUREMENT OF SEDIMENT DEPOSITS IN THE SIX PANS ON JUNE 17,
2002 AFTER DRAINING THE O'HARE CUP RESERVOIR

Total Volatile

Depth Total Solids {(TS) Sclids (TVS)

Site* Inches Percent Percent of TS
1 1.63 6.10 41,15
2 2.00 0.63 57.08
3 1.75 0.92 , 48 .23
4 1.75 4.41 42.75
5 1.50 1.76 43.58
6 1.75 0.62 _ 44,48
Min. 1.50 0.62 41.15
Mean 1,73 2.41 46.21
Max. 2.00 6.10 57.08

*See Figure AIII-1.
Average wet density 1.01 g/mL.

AIII-3





