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Hydrothermal Surveys of Dresden Station 
Units 2/3 Discharge to the Illinois River During 

Indirect·0pen Cycle Operation, June 15 - September 30, 1981 

Introduction 

During the time period June 15 to September 30, 1981, the Illinois 

Pollution Control Board (IPCB) allowed Dresden Station Units 2/3 to discharge 

condenser cooling water in an indirect open cycle mode to the Illinois River. 

During this mode of operation, condenser water was withdrawn from the 

Kankakee River, passed through the Units 2/3 condensers and to the cooling 

pond. After a retention time of approximately 2-5 days, the cooling water 

was then discharged directly through Units 2/3 discharge canal to the 

Illinois River. For the period of time that was approved for this type of 

operation, the following thermal limitation had to be met for discharge 

water entering the Illinois River in lieu of Rules 203(i) (3) and (4) of 

Chapter 3, The IPCB Water Quality Criteria: The temperature of Dresden 

Station Units 2/3 condenser discharge to the Illinois River shall not exceed 

32.2°C (90°C) more than 10% of the time in the period and shall never 

exceed 33.9°C (93°F). 

To provide a record of compliance with this alternative effluent 

standard during the period of applicability, hydrothermal surveys were con-

ducted in the vicinity of Units 2/3 discharge to the Illinois River and 

continuous temperature records were obtained at the discharge point to the 

Illinois River and the Dresden Lock and Dam. The surveys and data aquisi-

tion were conducted in accordance with a study plan submitted to the IPCB on 

May 23, 1980, entitled "Proposed Hydrothermal Study Plan for Summer, 1980." 

The plan was approved on May 26, 1981, and was also found acceptable by the 

Illinois Environmental Protection Agency (IEPA). 
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The specific objectives of this survey and data acquisition for 

the time period were to: 

MethodologY 

1. Maintain a continuous temperature record at Dresden 

Station Units 2/3 discharge canal exit to the 

Illinois River: 

2. Maintain a continuous temperature record at Dresden 

Island Lock and Dam; 

3. Determine the surface dimension and strata charac

teristics of the thermal plume from the station 

discharge into the Illinois River: 

4. Determine the surface area, in acres, of the excess 

5°F (2.8°C) isotherm in the river; and 

S. Determine compliance with the alternate effluent 

standard granted by the IPCB. 

Continuous temperature measurements were obtained at the station 

discharge point prior to entering the Illinois River and at Dresden Island 

Lock and Dam using a Foxboro (Model 40 RP-RPM 18) temperature sensor and 

recorder system installed at each location. The charts on which data was 
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recorded were changed and collected weekly. The location of the sensors is 

shown in Figure 1. 

Thermal plume surveys were conducted on the following dates during 

1981: June 15, 19 and 23; July 7 and 22; August 4 and 18; September 9, 22 

and 29. Temperatures .were obtained using a Montedoro Whitney temperature 

system (Model tC-5) that utilizes a sensor that can be lowered to any 

desired depth in the water column to obtain only specific temperature. 

During each plume survey, areal and strata temperature measurements were 

obtained by measuring the temperature strata in the Des Plaines River at the 

Joliet Yacht Club and in the Kankakee River upstream of Dresden Station 

intake. Temperatures were also obtained at Dresden Island Lock and Dam and 

at the station intake and discharge. The station heat input was subtracted 

from the mixed temperature obtained at the Lock and Dam to determine the 

ambient river temperature. The station discharge flow and flow of the 

Illinois River at the Dresden Lock and Dam were additionally used to flow 

weight the river ambient. This is expressed in the following mathematical 

expression that was applied to all areal and strata measurements that were 

conducted during the survey: 

tamb • tm- !02,31 !tD-ti) 
Qill 
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Where: tamb • ambient river temperature~ 

tm • average of temperature strata measurements 

obtained at locations across the Dresden 

Lock and Dam. Temperature represents the 

mixed temperature of the Des Plaines, 

Kanakakee Rivers including heat input from 

Dresden Station operation; 

t 0 = Average discharge temperature of Dresden 

Station Units 2/3~ 

ti = Average temperature of measurements 

obtained at Dresden Station intake~ 

Q2, 3 = Dresden Station total circulating water 

flow; and 

Qill = Illinois River flow obtained from the Dresden 

Island Lock and Dam during the study period. 

After tamb was obtained, a trolling survey was conducted at one 

foot below the surface to deliniate the acreage contained within the excess 

5°F (2.8°C) isotherm. This temperature expression was determined by 

adding 5°F (2.8°C) to the tamb temperature. This temperature value is 

expressed as the t 
11 

• The locations where temperature measurements 
a ow 

were taken to obtain the tamb and tallow are shown in Figure 1. 

Strata temperatures were obtained along survey gridlines shown in 

Figure 2. A minimum of strata temperature measurements were obtained along 
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each line to deliniate the transverse and longitudinal isotherms that exist 

at various depths within the area of the plume in the river. The values 

were obtained at the surface, -1 foot, -2 feet and thereafter every two feet 

of depth until the bottom of the river was reached. 

Instrument calibration was conducted periodically when field 

trips were taken. The station discharge and Dresden Island Lock and Darn 

sensors and recorders were periodically checked against the Whitney instru

ment. The Whitney instrument was used to check the calibration of the 

Foxboro instruments because it was newly purchased at the beginning of the 

survey and was calibrated by the instrument manufacturer. It was guaran

teed to be ± .1°C accurate not to drift beyond ± .03°C within the first 

year of ownership of the instrument. The whitney was checked with a labor

atory thermometer periodically and found to be accurate. 

The Dresden Island Lock and Dam temperature sensor and recorder 

was found to be accurate, when compared with the Whitney, throughout the 

study and required no adjustment. The temperature sensor and recorder 

system at Dresden Station discharge was compared with the Whitney and found 

to be recording temperatures +3°F too high during the entire survey period. 

The recorder however, did not require adjustment since the temperature error 

that was recorded was consistant and linear throughout the survey. An ad

justment for this +3°F appears in the data presentation in Figures 3 

to 5. 
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Results and Discussion 

The maximum and minimum temperature recorded for the station 

0 0 0 0 discharge (tD) was 91 F (32.0 C) and 69 F (20.6 C). These 

temperatures occurred on July 10-14 and September 19, 20, 22, 23, 24, 25, 29 

and 30, respectively. The complete temperature record for the period is 

presented in Figures 3 to 8. (A continuous temperature is shown in the 

center column for the specific days. Temperature increases from left to 

right in the figures with each division representing a change of 1°F.) 

The maximum and minimum temperature recorded at the Dresden Island 

Lock and Dam was 86°F (30.0°C) and 63°F (17.2°C). These tempera-

tures occurred on July 10, 11 and September 29 and 30, respectively. The 

complete temperature record for the survey period is presented in Figures 

9 to 11. 

Temperatures at the station discharge to the Illinois did not 

exceed the IPCB alternate effluent standard of 32.2°C (90°F) or the 

upper limit of 33.9°C (93°F). 

A summary of the station operation conditions, station hydrology, 

and other river and station temperature calculations used for input for 

determining areal plume size and strata readings is presented in Table 1. 

The areal plume and strata temperatures showing excess 5°F (2.8°C) 

isotherms at the -1 and -2 foot intervals to river bottom in addition to 

field data sheets are presented together for the specific date that the 

survey was conducted. These data are shown in Exhibits 1 to 10. 
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As can be seen from the figures of areal plumes, for the periods 

of the surveys, the overall size of all plumes were relatively small. This 

was due in part to the above normal river flows encountered during the 

survey period. The largest areal plume that was measured for the excess 

5°F (2.8°C) isotherm occurred on August 4th. The size was approx-

imately 12 acres. In contrast, on September 22 and 29, no plume could be 

• detected because the allowable temperature, t 11 , was approximately the a ow 

same temperature of the discharge temperature, tD. There was not enough 

heat input into the Illinois River for a detectable plume to form. 

Strata measurements conducted throughout the survey indicate that 

the various strata of temperature mix rapidly with the surrounding cooler 

river water temperature thereby reducing the overall volume of plume size 

in the river or for a specific isotherm. This is shown in Exhibits 1 to 10 

Strata analysis also indicates that the Des Plaines River was 

warmer than the Kankakee River for all periods during the survey. Mixing of 

the two rivers did not occur until near the Dresden Island Lock and Dam. 

Summary and Conclusion 

1. Continuous temperatures recorded at the Dresden 

Station discharge canal for Units 2/3 for the 

period of the survey ranged from 91°F (32°C) 

0 0 to 69 F (20.6 C). 
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2. Continuous temperature recorded at the Dresden 

Island Lock and Dam for the period of th~· 

survey ranged from 86°F (30.0°C) to 63°F 

3. Areal surveys were all relatively small during 

the survey period. The largest area of excess 

0 . 0 
5 F (2.8 C) temperature was approximately 12 

acres in size (August 4, 1981). There were two 

surveys when no plume was detected (August 23 and 

29, 1981) • 

4. Thermal plumes were relatively small and dissipated 

rapidly. Plumes never reached the north shore 

opposite the Dresden Station discharge. The plume 

never formed a significant barrier across the river. 

5. During the period June 15 to September 30, 1981 the 

station was in compliance with the alternative effluent 

standard granted by the IPCB for indirect open cycle 

operation. 
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Circu- Dresden 
1ating House q2 ~ QHs QILL • Unit 2,3 Unit 2,3 Island 

Unit 2 Unit 3 Water- Service ' cfs cts Discharge Intake L&D Mix JYcr KKRT Tallow 
Date (MWe) {HWe) Pumps Pumps To Tr TH Acr•"'~ 

~ 
6/15/81 280 874 6 3 2198 52,502 30.1°c 23°C 23,2°C 22.8°C 22.8°C 25.7°C 8 

6/19/81 749 753 6 3 :.!198 20,823 27.9 21.9 23.3 23.6 21.8 25.4 9.6 

6/23/81 776 796 5 2 1815 18,162 27.3 21.7 23 23.0 20.9 25.3 8 

7/7/81 728 759 6 3 2198 11,150 31.1 25.5 27.8 26.6 25.5 29.4 4 

_. 7/22/81 805 671 6 3 2198 13,450 30.1 23.0 25.6 26.2 23.0 27.2 15 _. 
8/4/81 800 687 6 3 2198 16,450 29.7 22.8 25.7 26.34 22.7 27.6 12 

8/18/81 633 648 6 J 2198 7,250 25.3 21.2 23.3 23.6 20.9 24.8 5.5 

9/9/81 784 607 6 3 2198 11,350 26.7 19.74 22.97 23 19.6 24.4 8 

9/23/81 0 595 6 J 2198 7,300 20.9 18.2 20.2 20.7 17.6 22.1 0 

9129/81 819 566 6 3 2198 9,800 20.8 16.6 18.7 19.5 15.9 20.41 0 

Table 1 Su.aary of Thermal Plume Studies - 6/15 - 9/29/81 
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.figures 6 and 7 
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Exhibit 2 Dresden Station Plume Survey 
for 6/19/81. Areal Plume and 
Strata Temperatures Showing 
Excess 5°F (2.8°F) Isotherm at 
the -1' to River Bottom and 
Field Data Sheet. 
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Exhibit 3 Dresden Station Plume Survey 
for 6/23/81. Areal Plume and 
Strata Temperatures Showing 
Excess 5°F (2.8°F) Isotherm at 
the -1' to River Bottom and 
Field Data Sheet • 
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Exhibit 4 Dresden Station Plume Survey 
:for 7/7/81. Areal Plume and 
Strata Temperatures Showing 
Excess 5°F (2.8°F) Isotherm at 
the -1' to River Bottom and 
Field Data Sheet. 
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Exhibit 5 Dresden Station Plume Survey 
for 7/22/81. Areal Plume and 
Strata Temperatures Showing 
Excess 5°F (2.8°F) Isotherm at 
the -1' to River Bottom and 
Field Data Sheet. 
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Exhibit 6 Dresden Station Plume Survey 
for 8/4/81. Areal Plume and 
Strata Temperatures Showing 
Excess 5°F (2.8°F) Isotherm at 
the -1' to River Bottom and 
Field Data Sheet. 
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Exhibit 7 Dresden Station Plume Survey 
for 8/18/81. Areal Plume and 
Strata Temperatures Showing 
Excess 5°F (2.8°F) Isotherm at 
the -1 ' to River Bottom and 
Field Data Sheet. 
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Exhibit 8 Dresden Station Plume Survey 
for 9/9/81. Areal Plume and 
Strata Temperatures Showing 
Excess 5°F (2.8°F) Isotherm at 
the -1' to River Bottom and 
Field Data Sheet. 
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Exhibit 9 Dresden Station Plume Survey 
for 9/22/81. Areal Plume and 
Strata Temperatures Showing 
Excess 5°F (2.8°F) Isotherm at 
the -1 ' to R1 ver Bottom and 
Field Data Sheet. 
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Exhibit 10 Dresden Station Plume Survey 
for 9/29/81. Areal Plume and 
Strata Temperatures Showing 
Excess 5°F (2.8°F) Isotherm at 
the -1' to River Bottom and 
Field Data Sheet. 
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Figure 1. Sampling locations in the Kankakee, Des Plaines, and Illinois Rivers near Dresden Station.
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Table 4.  Summary of Water Temperature (C) and Dissolved Oxygen (ppm) Profile Measurements Near Dresden Station, 1999.

30 JULY 1999
Upstream Downstream

L.Des Plaines R. Kankakee R. Dresden Downstream Dresden Discharge Transect
(midchannel) (midchannel) (Intake) Discharge Near Shore (a) 1/4 point 1/2 point 3/4 point Far Shore

Depth (m) T DO T DO T DO T DO T DO T DO T DO T DO T DO

Surface 32.9 7.7 34.8 17.3 34.5 13.9 35.9 9.4 34.7 9.8 34.5 9.5 35.0 9.2
Mid-depth 35.1 11.1 34.8 9.5

1.0 32.7 7.6 33.7 13.7 33.1 9.6 35.9 9.3 34.4 9.0 34.4 9.0 34.9 9.3
2.0 32.6 7.5 32.9 9.8 32.4 8.9 34.4 8.9 34.4 8.9 34.9 9.2
2.2 35.9 9.2
3.0 32.5 7.2 32.1 10.7 32.3 8.6 34.3 8.7 34.3 8.6 34.7 9.0
3.8 31.4 7.7
4.0 32.4 6.9 31.3 8.5 34.3 8.6 34.3 8.6 34.6 8.9
4.3 32.4 6.9
5.0 30.5 5.2 34.2 8.5 34.3 8.6 34.6 8.9
5.2 30.4 5.0
6.0 34.2 8.3 34.3 8.6 34.6 8.9
6.7 34.6 8.8

14 SEPTEMBER 1999
Downstream

Dresden Downstream Dresden Discharge Transect
Discharge Near Shore (a) 1/4 point 1/2 point 3/4 point Far Shore

Depth (m) T DO T DO T DO T DO T DO T DO

Surface 27.4 7.2 27.3 7.1 27.4 7.1
Mid-depth 28.4 7.1 -- -- 27.2 6.4

1.0 27.5 7.1 27.4 7.2 27.5 7.1
2.0 27.5 7.2 27.4 7.2 27.5 7.1
3.0 27.5 7.2 27.4 7.0 27.4 7.1
4.0 27.5 7.2 27.4 7.1 27.4 7.2
5.0 27.5 7.2 27.4 7.1 27.4 7.2
6.0 27.4 7.2 27.4 7.2
6.5 27.4 7.1 27.4 7.1

(a) Near shore=left bank facing downstream; Far shore=right bank facing downstream.
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 A-1 

APPENDIX A  
                                              DRESDEN STATION - COMMONWEALTH EDISON COMPANY 
                                  PHYSICAL MEASUREMENTS RECORDED AT EACH ELECTROFISHING LOCATION, 1999. 
 
 
                                                               TEMP     D.O.    D.O.      COND     SECCHI 
                                LOCATION  DATE      DEPTH(m)    (C)    (mg/l)  (% SAT)  (umhos/cm)  (cm) 
                   
                                419A      12MAY     MID         22.8     8.9     100       1040     49.0 
                                          10JUN     MID         29.6     7.7     103        895     64.0 
                                          02JUL     MID         28.5     7.7      99        828     48.0 
                                          23JUL     MID         32.3     7.2      90        822     48.0 
                                          10AUG     MID         29.1     8.6     112        713     72.0 
                                          31AUG     MID         27.3     7.1      92        747     51.0 
                                          14SEP     MID         25.0     8.0      97        768     54.0 
                                          07OCT     SUR         19.1     8.5      92        708     48.0 
                                                    1.0         19.0     8.2      88 
                                                    1.5         18.8     7.8      84 
                                          19OCT     MID         19.4     7.5      81        867     66.0 
 
                                502       11MAY     MID         19.5     9.3     102        629     39.0 
                                          10JUN     MID         26.6     5.8      75        646     35.0 
                                          02JUL     MID         26.3     7.6      96        597     42.0 
                                          23JUL     MID         31.5    16.6     210        682     39.0 
                                          10AUG     MID         28.5    11.0     142        709     48.0 
                                          31AUG     MID         27.9    11.7     145        718     52.0 
                                          14SEP     MID         25.7     8.8     111        765     54.0 
                                          07OCT     MID         15.5    10.0     100        695     46.0 
                                          19OCT     MID         18.5     8.7      93        798     40.0 
 
                                506       11MAY     MID         24.2     8.7     103        680     54.0 
                                          10JUN     SUR         33.9     6.4      90        675     79.0 
                                                    1.0         30.1     6.2      77 
                                                    1.5         29.7     6.0      76 
                                          02JUL     SUR         32.6     7.9     109        637     75.0 
                                                    1.0         32.5     7.9     108 
                                                    2.0         32.5     7.8     108 
                                          23JUL     SUR         35.0     7.5     111        759     70.0 
                                                    1.0         33.8    10.0     134        772 
                                                    2.0         33.5     7.2     120        775 
                                          10AUG     MID         32.4     7.9     109        682     70.0 
                                          31AUG     MID         31.3     7.7     100        754     57.0 
                                          14SEP     MID         28.4     7.1      91        800     52.0 
                                          07OCT     MID         33.2     8.7     121        713     55.0 
                                          19OCT     SUR         25.2     9.0     109        804     66.0 
                                                    1.0         25.1     8.6     102 
                                                    2.0         22.3     7.1      81 
 
                                510       11MAY     MID         20.4     9.0      99       1075     52.0 
                                          10JUN     MID         29.7     6.4      82        879     50.0 
                                          02JUL     MID         28.8     8.1     105        823     57.0 
                                          23JUL     MID         33.7     9.4     130        786     66.0 
                                          30JUL     MID         34.8     9.7     139                78.0 
                                          10AUG     SUR         30.7     7.9     106        698     56.0 
                                                    1.0         30.6     7.9     105 
                                                    1.5         30.6     7.9     105 
                                          31AUG     MID         29.8     8.8     116        734     58.0 
                                          14SEP     MID         27.2     6.4      82        800     55.0 
                                          07OCT     SUR         27.5     8.9     112        709     55.0 
                                                    1.0         27.5     8.7     110 
                                          19OCT     MID         24.7     8.8     106        813     55.0 
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 A-2 

APPENDIX A 
                                              DRESDEN STATION - COMMONWEALTH EDISON COMPANY 
                                  PHYSICAL MEASUREMENTS RECORDED AT EACH ELECTROFISHING LOCATION, 1999. 
 
 
                                                               TEMP     D.O.    D.O.      COND     SECCHI 
                                LOCATION  DATE      DEPTH(m)    (C)    (mg/l)  (% SAT)  (umhos/cm)  (cm) 
 
                                514       30JUL     MID         33.4     7.8     105                79.0 
                                          11AUG     MID         30.2     8.3     111        703     62.0 
                                          01SEP     MID         28.7     7.3      96        751     51.0 
                                          15SEP     MID         25.9     7.9      97        769     45.0 
                                          08OCT     MID         20.4     8.9      99        709     49.0 
                                          18OCT     MID         20.4     8.7      97        801     55.0 
 
                                515       30JUL     MID         32.9     7.8     108        679     78.0 
                                          11AUG     MID         30.3     8.9     119        703     55.0 
                                          01SEP     MID         28.2     7.8     101        747     55.0 
                                          15SEP     MID         25.6     7.5      93        771     46.0 
                                          08OCT     MID         20.4     9.1     100        709     54.0 
                                          18OCT     MID         20.4     8.8      97        810     59.0 
 
                                601       30JUL     MID         33.1     8.1     114                70.0 
 
                                602       30JUL     MID         33.4     8.7     123                59.0 
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