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EXHIBIT F

THERMAL PLUME SURVEYS ON
THE LOWER DES PLAINES RIVER
NEAR JOLIET STATIONS
JUNE-SEPTEMBER 2002

Part 1 of 2
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MIDWEST
GENERA‘“ON EM E LLC Basil G. Constantelos
Director, Environmental,
An EDISON INTERNATIONAL™ Company Health & Safety
VIA OVERNIGHT DELIVERY
February 25, 2003
Mr. Toby Frevert Mr. James Filippini
Great Lakes Coordinator Deputy Branch Chief
Illinois Environmental Protection Agency NPDES Programs Branch
1021 North Grand Avenue East Water Division, WN 16J
Springfield, llinois 62794-9276 United States Environmental Protection
Agency

77 W. Jackson Blvd.
Chicago, Illinois  60604-3590

Subject: Thermal Plume Study Report for Midwest Generation’s
Joliet Generating Stations 9 and 29

Dear Mr. Frevert and Mr. Filippini:

Enclosed for your review is a report prepared by EA Engineering, Science and Technology, Inc.
(“EA”™) on the results of the thermal studies that Midwest Generation EME, LLC (“MWGen™)
commissioned during the summer of 2002 in the vicinity of the Joliet Station 9 and 29 discharges
(the “EA” Thermal Studies Report™). The purpose was to study and gather additional
information conceming the Joliet Stations’ compliance with the existing Secondary Contact
thermal water quality standards, as well as to test the validity and suitability of the near-field
thermal compliance model that has been developed by MWGen for use in monitoring its
compliance with the thermal water quality standards. A total of 8 individual studies were done
from June through September, 2002, which is the time period coinciding with the highest
expected river temperatures and lower river flows. EA collected surface thermal plume
measurements on all 8 of the study dates, and conducted full three-dimensional thermal
monitoring on 4 of the § dates. A summary table of all of the study results (see attached Table 1)
is also enclosed to assist in your review of the EA Thermal Studies Report.

The results and findings based on the data gathered and analyzed from the thermal studies are
consistent with the information we have previously presented to both U.S. EPA and the Ilinois
EPA. The key results and findings are:

1. The Joliet Stations’ thermal plumes do not interact. Any interaction between the two plumes
occurs after thermal water quality standards are attained. Thus, each of the Joliet Stations is
entitled to a thermal mixing zone.

Midwest Generation EME, LLC
One Financial Place

440 South Ladalle Street

Suite 3500

Chicago, 1L 60605

Tel: 312 583 6029

Fax: 312 583 6111
beonstantelos@mwgen.com
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2. Consistent with 35 Tl1. Adm.Code § 302.102(b)(6) and (10}, a zone of passage for aquatic life
is maintained by the Joliet Stations’ discharges and their associated allowed mixing zones.
The Joliet Stations’ current discharges are not using the entire flow of the river for mixing.
These findings are consistent with the results of past thermal discharge studies of the Joliet

Stations.

3. The Joliet Stations’ discharges do not result in acutely lethal temperatures in the main body
of the river. There were no temperatures in excess of 100 °F outside of the immediate
discharge canal at either Joliet station.

4. With regard to the requirements of 35 I1l. Adm.Code § 302.102(b)}(9), the thermal water
quality standards are not already violated in the receiving water. There were no instances
where the measured upstream temperature in the waterway exceeded either 93 °F or 100 °F.
(Compliance monitoring data indicates that the maximum upstream water temperature over
the past seven years has been consistently below the thermal water quality standards.)

5. Judicious use of Joliet 29’s cooling towers, as well as unit deratings, when required, will
ensure that both near and far-field thermal limits will continue to be maintained.

The EA Thermal Studies Report also includes information comparing the actual in-stream
thermal measurements to the results of MWGen’s proposed model for assessing near-field
thermal compliance. The comparison shows that the near-field model is able to calculate the
“fully mixed” river temperature downstream of the Joliet Stations conservatively to within 1°F
of the actual, field-measured values.

Specifically, in Table 2 (see attached), the first column (average measured river temperature at
the 7000 ft. transect) shows the actual field measurements taken during the thermal study, while
the next two columns show the MWGen model-calculated “fully mixed” river temperature for
the same time period that the field measurements were made, using both 25% and 50% dilution
ratios, respectively. Comparison of these values for a given day/time period confirms that on 5
of the study dates, the actual versus modeled temperature is essentially identical; on the
remainder of the 3 study dates, the model estimates are conservative by approx. 1° F or more
(i.e. the actual water temperatures were lower than that projected by the model by 1° F or more).

Since the downstream-most field measurements (essentially equivalent to the “fully mixed”
river temperatures) are all correlated with surface thermal plumes of less than 26 acres (with the
exception of one date when the Joliet 29 plume was 27.4 acres), the results of this thermal plume
monitoring study confirm the validity of the calculations used in MWGen’s near-field model.
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These results further support the suitability and reliability of the proposed Midwest Generation
model for use as a means of documenting compliance with the applicable thermal water quality
standards in the main body of the river. Although a surface thermal plume measurement of
27.4 acres for water in excess of the 93 ° F standard was calculated for one of the eight study
days, MWGen was in compliance with the applicable thermal water quality standards on this
date because it used a portion of the allowed excursion hours under the water quality thermal
standards.

The correlation between the model results and the extent of the surface plume extent, with
relation to the use of excursion hours, is much better than the correlation solely with the
corresponding cross-sectional area measurements. The underlying reasons are likely due to the
unavoidable river characteristics that prevent capturing the actual plume dimensions at a
particular point in time. As more fully explained in the EA Thermal Studies Report, (see
Section 4.2), the fact that this particular waterway is almost entirely artificially controlled by
upstream lock and dams, with large and frequent changes in flow rate, makes it extremely
difficult to capture and assimilate all of the changing variables that alter the morphology of the
sub-surface plume at any given time and location into a precise model output that estimates
temperature distributions in any given cross-sectional area of the waterway. The surface
plumes are also transient in nature, but are better able to be mapped when temperature
measurements are taken in a down-stream direction {(as was done for this study), following the
same segment of river flow as it moves downstream. The vertical survey data collected during
the three-dimensional studies is likely skewed by the fact that the measurements were taken
after completing the downstream surface measurements and moving back in an upstream
direction. The additional lapse in time and upstream direction necessary to complete the vertjcal
measurements results in the collection of vertical temperature data encompassing several
different combinations of flow, discharge temperature and physical river channel configurations.
Assimilation of all of this transient data taken over the course of several hours into a single
cross-sectional area measurement is by necessity an extrapolation of the plume’s constantly
changing characteristics rather than an actual depiction of the plume at a given moment in time.

In any case, it has been definitely shown that the discharges from the Joliet Stations do not cause
or contribute to temperatures in excess of 100° F anywhere in the river. Outside of the
immediate discharge canal at the Joliet Stations, neither Joliet Station utilized any of the main
body of the river for mixing purposes to comply with the 100 °® F thermal water quality standard.
Further, for the 93 ° F thermal water quality standard, there is always a zone of passage present
intheriver. In addition, our on-going fisheries studies confirm that comparable fish
assemblages are present both upstream and downstream of the stations and their movement is
not precluded by the thermal discharges from either station. Since the zone of passage
requirement strictly relates to the ability of mobile aquatic organisms to avoid the thermal
discharge, if needed, the data collected by this study confirms that there is always an adequate
proportion of the water column in which cooler temperatures exist.
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However, given the unique flow regime characteristics of this lock and dam-controlled
waterway, we could not measure for any given moment in time the specific percentage of the
river volume that was below the 93 ° F thermal water quality standard. Admittedly, this is a
very complex issue that cannot be accurately modeled or measured on a real-time basis in this
particular waterway. Yet, given the standards’ allowance for excursion hours, and the
performance of this study during the warm weather months, it is also reasonable to conclude
from the data that the Joliet Station discharges do not exceed the allowed excursion hours for the
93 ° F thermal water quality standard.

Despite certain inherent limitations, as described above, the information and data contained in
this report represents MWGen’s best effort to characterize the physical extent of the Joliet
Stations’ thermal discharges and how they are distributed in the main body of the lower Des
Plaines River. The field data confirm the validity and accuracy of the proposed near-field
model developed to assess thermal compliance in the main body of this complex waterway.
While perhaps not perfect, this model has been proven by this study to be the most feasible and
reliable means for documenting compliance with the near-field Secondary Contact thermal
water quality standards, and as such, its use should be incorporated into the Joliet Stations’

NPDES permits.

We believe that with the submittal of this report, MWGen has completed the submission of all
the appropriate information and data necessary to allow the USEPA and the Illinois EPA to
complete their review of the draft Joliet Station NPDES permits. We believe that the NPDES
permit process should now move forward to incorporate the use of the proposed near-field
thermal compliance model in the Joliet Stations’ permits and to prepare them for public notice
and final issuance.

Please call me if you have any questions or wish to discuss this matter further.

Sincerely,

Soue £
%c ’!/
Basil G. Constaritelos
Director, Environmental Health and Safety

Attachments and Report
cc: Beth Unser--IEPA
Peter Howe--USEPA
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TABLE 1: SUMMARY OF JOLIET STATION 2002 THERMAL PLUME STUDY RESULTS

Date Joliet 9 Joliet 9 Joliet 9 Joliet 29 Daily Joliet 29 Joliet 29 Joliet 29
>93 °F Excursion Zone of >93°F Average Excursion Excursion Zone of
Surface Hours Passage Surface Number of Hours Hours Passage
Plume** Used* Maintained | Plume** Cooling Used* Used* Maintained
(in acres) (25% at (in acres) Towers On (25% (50% at
dilution) <100 °E? dilution) dilution) <100 °F?
27 June 0 yes 8.3 24 1# 0 yes
11 July 0 0 yes 14.9 4xck 0 0 yes
1 August 3.2 0 yes 22.0 24 0 0 yes
9 August 0 0 yes 274 11 1 0 yes
15 August 4.9 0 yes 25.7 OrH* 5 0 yes
20 August 0 0 yes 9.1 0 1 0 yes
28 August 0 0 yes 0 0 0 0 yes
4 0 0 yes 0 0 0 0 yes
September

*Based on Midwest Generation’s excursion hour accounting method, as described in the proposed Near-Field Thermal Compliance

Plan submitted to IEPA in April, 2001. (This model uses the 24-hour average antecedent river flow in the calculations).

*¥NOTE: At no time were water temperatures outside of the discharge canal in excess of 100°F

*xxCooling towers were not operating during the time of the thermal plume study on indicated dates.

Cooling tower operating

status was held constant during the course of each study period, in order to minimize any additional variability in the field

temperature measurements.

# Cooling towers tripped for one hour early on the morning of 27 June, resulting in the use of one excursion hour.
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TABLE 2: COMPARISON OF FIELD AND CALCULATED MIXED RIVER TEMPERATURES DURING TIME OF SURVEYS**;

Date Average Measured | Calculated “Fully | Calculated “Fully | Calculated “Fully 24-Hour Average
River Mixed” River Mixed” River Mixed” River Rolling Real-Time.
Temperature at Temperature Temperature Temperature Avg. River | River Flow
7000 ft. transect Flow
(in °F) (MWGen Model-- | (MWGen Model-- | (MWGen Model--
(using EA data 25% dilution) 509% dilution) 100% dilution) (in cfs) (in cfs)
from vertical (in °F) (in °F) (in °F)
profile studies)
(data in parentheses (data in parentheses (data in parentheses (data in parentheses
from 3-D studies) using real-time flow using real-time flow using real-time flow
values) values) values)
27 Iune 90 90 (90) 89 (90) 88 (89) 3102 2748
11 July 89 90 (91) 88 (89) 86 (87) 4609 3575
1 August 92 (93) 93 (93) 92 (93) 91 (92) 3406 2729
9 August 90 (90) a1 (92) 91 (9D &3 (90) 2841 2541
15 August 89 95%* (94) 92% (92) 90 (89) 4891 4721
20 August 88 (88) 90 (89) 88 (88) 86 (86) 3067 3404
28 August 85 (84) 87 (87) 85 (85) 83 (83) 4435 4100
4 September 90 93 (91) 91 (89) 90 (87) 2531 3910

*River flow on 8/15 was well over 4000 cfs for the entire day. The cooling towers were not in use during the study, but were so
immediately before and after the measurements were made. Thus, there was a short period of higher discharge temps that were used
There were also significant wind speeds on
this date, which could have caused the field measurements to be several degrees cooler than the calculated values. (The Midwest
Generation near-field compliance model does not incorporate weather data effects into the calculations). In this particular case, the
calculated 100% dilution value is much closer to the actual field measurement.

in our model calculations, which resulted in the higher calculated mixed temp. values.

**Survey times for specific study dates are listed in Table 3-1 of the Joliet Station Thermal Plume Survey Report.
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