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1999 Temperature and Dissolved Oxygen Monitoring
Shawano Hydroelectric Project

1. Introduction

On November 13, 1997, Alliant Energy (formerly Wisconsin Power and Light Company) filed a
plan to monitor dissolved oxygen (DO) and temperature pursuant to Article 405 of the license for
the Shawano Hydroelectric Project, FERC Project No. 710-003, on the Wolf River. The plan
mandated continuous monitoring of the Wolf River upstream and downstream of the project
during the critical period of July 1 through September 15, 1999. The monitoring was to ensure
that stream flows in these locations maintain a DO concentration of not less than 5.0 milligrams
per liter (mg/L) and a water temperature no greater than 89 degrees Fahrenheit (F). In addition to
the continuous monitoring, the plan also included provisions for collecting DO and temperature
profiles in the Shawano Project impoundment.

2. Methods

The plan required continuous monitoring upstream and downstream of the Shawano Project and
biweekly measurements of DO and temperature at the deepest point in the impoundment, The
upstream continuous monitoring location was near the west riverbank just upstream of the bridge
in the town of Keshena. The downstream continuous monitoring site was off of the east
riverbank, about 100 meters from the dam. Each of the monitoring locations are shown in
Figure 1.

Continuous monitoring was accomplished through the use of a Hydrolab DataSonde 3 at both the
upstream and downstream locations. Each unit was configured to take hourly readings of
temperature and DO concentrations beginning at 0100 hours, July 1, 1999. The DO probe used a
standard DO membrane and was set for both salinity and temperature compensated. In response
to a reduction in flow, stirrers were added to both the upstream and downstream DataSondes on
August 2 and July 26, 1999, respectively. The use of stirrers was continued at each location
throughout the remainder of the study.

MEAD & HUNT
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DataSondes were cleaned and air calibrated biweekly, as per manufacturer’s guidelines. The
barometric pressure readings required for air calibration were obtained through a barometric
sensor in a Hydrolab Surveyor 4. Prior to calibration, saturation percentages were recorded to
assess calibration drift, after which the unit was calibrated until it maintained its calibration for a
minimum of 2 minutes. Temperature calibration of each DataSonde was set by the manufacturer
and cannot be readjusted in the field. Initially, however, readings from each unit were compared
with the others in a water bath in the Mead & Hunt laboratory prior to deployment. Each unit
was initially within 0.2 degree Centigrade prior to initial deployment.

All data was downloaded to a Compagq Pentium laptop computer biweekly.

Profile monitoring of the deepest area of the impoundment was accomplished by using a
Hydrolab DataSonde 3. Profile data were collected and stored on a Hydrolab Surveyor 4.

3. Results

The results of the continuous monitoring for DO and temperature at both upstream and
downstream locations are shown in Figure Nos. 2 and 3, respectively. In addition, corresponding
data is provided in Appendix A. The figures indicate that at no time during the sample period
did the waters upstream or downstream of the project fall below the state water quality standard
of 5 mg/L for DO or rise above the state water quality standard of 89 degrees F.

The only period where the data showed a concentration of DO below 5 mg/L. upstream of the
project occurred due to an apparent equipment failure between August 25 and September 8. For
reasons unknown, the DO membrane became torn, resulting in a loss of the probe’s fluid. This
resulted in a precipitous drop in measured DO concentrations. After membrane replacement in
the laboratory, the unit maintained an acceptable calibration, indicating that the membrane was
the sole problem.

MEAD & HUNT
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Figure 2. Dissolved oxygen concentrations measured upstream and downstream
of the Shawano Hydroelectric Project.
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Figure 3. Ambient water temperatures measured upstream and downstream of
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A comparison of pre- and post-calibration DO concentration values (shown in Table 1) indicates
that the upstream and downstream units maintained a calibration within 1 mg/L, 85 percent of the
time.' All instances of significant calibration loss (>1.0 mg/L difference) occurred at the
upstream site. No instances of loss of temperature calibration were observed in the data.

Table 1
A Comparison of Pre- and Post-calibration Measurements of DO Concentrations
Downstream Upstream
Date Before After Difference Before After Difference
July 13 7.3 7.5 0.2 7.2 8.1 0.9
July 26 6.5 7.5 1.0 6.5 7.6 11
August 2 7.5 6.8 -0.7 74 9.1 1.7
August 10 7.3 71 -0.2 9.5 99 0.4
August 23 7.2 7.3 0.1 9.1 88 -0.3
September 8 1.0 7.7 0.7 1.5 88 7.3*
September 15 9.0 9.3 0.3 9.4 9.6 0.2

* Data analysis does not include calibration difference due to mechanical failure.

Number of calibrations with < I mg/L change: 11 of 13 or 83 percent

Table 2 provides the results of a statistical analysis of the data for DO and temperature at both
the upstream and downstream sites. There was only a slight increase in average temperature
(0.75 degrees F) between the upstream and downstream sites. In addition, the overall average
decrease in DO concentration was only 0.4 mg/L. This minimal loss of DO may be directly
attributable to the difference in oxygen solubility correlating to the change in temperature. As
would be expected, both DO and temperature readings were less variable at the downstream
location due to the dampening effect of the impoundment.

! Article 45 requires that the sensor should be within 1 mg/L over 70 percent of the sample period.

MEAD & HUNT
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Table 2
DO and Temperature Statistics on
Data Collected Upstream and Downstream of the
Shawano Hydroelectric Project

Downstream DO Upstream DO Downstream Upstream
{mg/L) {mg/L) Temperature (°F) Temperature (°F)
Mean 7.6 8.0 71.9 71.1
Standard error 0.0 0.0 0.12 0.13
Median 7.6 8.0 71.4 71.0
Mode 7.0 84 69.9 67.9
Standard deviation 0.8 I.1 52 5.6
Variance 0.6 1.3 273 31.1
Range 42 5.7 25.6 29.8
Minimum 5.7 54* 57.7 54.9
Maximum 9.9 11.0 833 84.7

* Data analysis does not include DO measurements collected between August 25 and September 8, 1999.

Biweekly profiles of the temperature and DO concentration in the impoundment are shown in
Figure Nos. 4 and 5, respectively. Corresponding data is located in Appendix B. These results
indicate that the impoundment never had temperature stratification or depleted oxygen

concentrations during the sample period.

W_41A347\W41-20-99B\12-99
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Figure 4. Temperature profiles in the Shawano Project impoundment measured

between July 1 and September 15, 1999,
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Figure 3. Dissolved oxygen profiles m thé Shawano Project impoundment
measured between July 1 and September 15, 1999,
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4. Discussion

The results of the 1999 monitoring of the Shawano Hydroelectric Project do not indicate any
adverse impacts to the Wolf River’s ambient temperature or DO concentrations. These results
echo the results of similar research performed in 1991. During this previous study, both the
temperature and DO concentration data collected below the project were well within the state
water quality standards.

MEAD & HUNT
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Appendix A. Temperature and dissolved oxygen concentrations measured upstream and
downstream of the Shawano Hydroelectric Project between July 1 and September

15, 1999,
Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/! °F mg/l
70199 0 68.3 8.7 67.1 7.9
70199 10000 68.3 86 66.8 8.1
70199 20000 68.1 8.5 66.7 8.0
70199 30000 68.0 8.5 66.5 7.9
70199 40000 67.7 8.2 66.3 8.0
70199 50000 67.6 8.1 66.2 7.9
70199 60000 674 7.9 66.0 8.1
70199 70000 67.1 7.8 65.9 8.0
70199 80000 66.9 7.7 65.7 8.3
70199 90000 66.8 7.6 65.8 8.4
70198 100000 66.6 7.5 65.7 8.2
70199 110000 66.5 75 65.9 8.4
70199 120000 66.9 7.5 66.5 8.5
70199 130000 67.3 7.6 67.5 a8
70199 140000 67.8 7.7 68.8 9.2
70199 150000 68.1 7.7 69.5 8.9
70199 160000 68.4 7.9 69.7 8.9
70199 170000 68.5 8.0 69.9 8.0
70199 180000 686 8.2 69.5 8.6
70199 180000 68.8 8.3 69.0 85
70199 200000 68.8 8.4 68.7 8.1
70199 210000 69.0 85 68.5 8.3
70199 220000 69.0 86 68.1 8.2
70199 230000 69.2 8.5 67.8 8.0
70299 0 69.0 8.5 67.5 7.9
70299 10000 68.9 8.3 67.2 8.0
70299 20000 68.6 8.3 66.8 8.0
70299 30000 68.3 8.1 66.5 8.0
70299 40000 68.0 7.9 66.1 79
70299 50000 67.7 7.7 65.7 7.9
70299 60000 67.4 7.6 65.3 8.0
70299 70000 67.2 7.5 65.2 82
70299 80000 67.1 7.4 654 8.3
70299 90000 67.2 74 659 86
70299 100000 67.5 74 66.8 8.9
70299 110000 67.5 7.4 67.7 9.0
70299 120000 67.9 7.5 68.7 9.0
70299 130000 68.0 76 70.0 9.3
70298 140000 68.3 7.8 70.8 9.0
70299 150000 68.8 7.9 714 8.7
70299 160000 69.0 8.0 721 9.2
70299 170000 €69.3 8.2 727 8.9
70299 180000 69.9 8.4 729 8.8
70299 190000 704 8.6 72.8 8.6
70299 200000 70.6 8.7 724 8.1
70299 210000 71.0 8.7 71.9 7.8



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l °F mg/|
70299 220000 71.3 8.7 716 76
70299 230000 716 8.7 71.3 7.7
70399 0 71.8 8.7 71.2 76
70399 10000 71.9 8.6 711 75
70399 20000 72.0 84 710 7.4
70399 30000 72.0 8.2 70.9 6.9
70399 40000 71.9 79 708 7.2
70399 50000 716 7.8 70.6 7.2
70399 60000 715 7.5 70.4 7.3
70399 70000 71.2 73 70.2 72
70399 80000 71.0 71 70.0 7.2
70399 80000 70.8 7.1 69.9 7.2
70399 100000 70.6 6.9 69.7 7.2
70399 110000 70.6 6.9 69.6 7.1
70399 120000 70.5 6.9 69.8 7.3
70399 130000 70.9 6.8 70.7 78
70399 140000 712 6.8 71.5 81
70399 150000 71.2 6.8 721 82
70399 160000 71.2 6.8 72.3 7.9
70399 170000 71.2 6.9 724 8.0
70399 180000 71.3 71 724 7.8
70399 190000 71.4 7.1 724 79
70399 200000 71.5 7.3 72.3 7.7
70399 210000 71.5 7.4 72.1 7.5
70399 220000 71.7 7.5 71.9 7.3
70399 230000 71.8 75 M7 7.3
70499 0 72.0 75 71.5 72
70499 10000 721 7.5 71.5 71
70499 20000 72.2 7.6 715 7.3
70499 30000 722 74 714 6.9
70499 40000 72.1 7.3 713 7.2
70499 50000 721 7.2 71.2 7.2
70499 60000 720 7.1 711 71
70499 70000 71.9 7.0 7.1 7.3
70499 80000 720 6.9 71.3 75
70499 90000 721 6.9 71.9 7.7
70499 100000 725 6.8 727 8.0
70499 110000 72.9 6.8 73.9 8.1
70499 120000 733 6.8 75.2 8.3
70499 130000 73.7 6.8 76.4 8.4
70499 140000 74.3 6.9 77.8 8.4
70499 150000 749 7.0 78.8 8.2
70499 160000 75.6 7.2 79.6 8.1
70499 170000 76.5 7.4 80.6 8.1
70499 180000 77.2 77 80.9 7.9
70499 180000 77.7 7.7 80.7 7.6
70499 200000 78.0 7.8 80.3 7.3
70499 210000 78.4 8.0 79.8 7.0
70499 220000 78.9 7.9 795 6.4
70499 230000 79.3 7.9 79.2 6.7



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l °F mg/l
70599 0 793 7.6 79.0 6.6
70599 10000 795 7.6 789 6.6
70599 20000 795 7.4 787 6.3
70599 30000 795 7.1 785 6.4
70599 40000 794 6.9 78.3 6.3
70599 50000 79.2 6.7 78.0 6.0
70599 60000 79.0 6.5 777 6.4
70599 70000 78.7 6.2 776 6.6
70599 80000 78.6 6.1 778 6.7
70599 90000 78.7 6.0 78.1 6.9
70599 100000 78.9 6.0 78.6 7.3
70599 110000 78.9 59 79.0 7.4
70599 120000 79.1 6.0 79.4 74
70599 130000 79.3 59 80.0 74
70599 140000 795 6.0 805 7.4
70599 150000 79.9 6.2 81.1 7.6
70599 160000 80.2 6.4 818 7.7
70599 170000 80.6 6.5 826 7.6
70599 180000 81.0 6.8 826 7.3
70599 190000 81.2 6.9 82.3 7.1
70599 200000 81.3 7.1 81.9 6.8
70599 210000 81.3 7.0 815 6.1
70599 220000 81.2 71 81.0 6.2
70599 230000 81.2 71 80.4 6.4
70699 o 81.2 7.0 80.0 6.1
70699 10000 81.1 6.9 79.6 6.1
70699 20000 81.1 6.8 79.3 6.1
70699 30000 80.8 6.5 78.9 6.3
70699 40000 80.4 6.4 784 6.3
70699 50000 80.0 6.2 777 6.2
70699 60000 79.7 6.0 771 6.5
70699 70000 79.3 58 76.7 6.7
70699 80000 79.0 5.8 76.5 6.5
70699 90000 78.8 57 76.6 6.8
70699 100000 78.8 5.7 76.9 74
70699 110000 788 57 776 7.4
70699 120000 78.9 5.9 78.5 7.6
70699 130000 79.0 6.0 795 7.9
70699 140000 79.3 6.2 80.3 7.4
70699 150000 794 6.4 81.0 76
70699 160000 79.4 6.5 81.4 7.6
70699 170000 795 6.6 814 7.4
70699 180000 79.6 6.9 81.1 7.2
70699 180000 796 7.1 80.5 72
70699 200000 79.7 7.2 79.6 6.8
70699 210000 798 7.3 78.8 6.5
70699 220000 80.0 7.3 78.1 6.7
70699 230000 80.1 7.4 775 6.7
70799 0 80.0 7.4 77.0 6.6
70799 10000 79.7 7.3 76.5 6.3



Downstream Ugstroa m

Date Time Temperature . Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/l
70799 20000 79.4 7.0 759 6.6
70799 30000 78.8 6.8 754 6.6
70799 40000 783 6.7 748 6.7
70799 50000 778 6.4 74.2 6.6
70799 60000 77.2 6.3 7386 6.5
70799 70000 76.7 6.2 733 6.6
70799 80000 76.2 6.1 732 6.9
70799 90000 76.1 6.0 734 71
70799 100000 76.0 6.0 739 71
70799 110000 76.0 6.1 748 75
70799 120000 76.2 6.2 75.9 77
70799 130000 76.4 6.4 76.9 76
70799 140000 76.7 6.4 77.7 7.7
70799 150000 76.8 6.6 784 76
70799 160000 76.8 6.9 79.1 7.2
70799 170000 771 7.0 79.1 72
70799 180000 771 7.1 78.7 7.2
70799 190000 77.2 7.2 78.2 7.0
70799 200000 77.2 7.4 77.5 6.9
70799 210000 773 7.5 76.8 6.6
70799 220000 77.4 7.5 76.1 6.5
70799 230000 775 75 75.5 6.4
70899 0 775 7.4 75.0 6.4
70899 10000 775 7.4 74.4 6.1
70899 20000 77.3 7.3 73.9 6.3
70899 30000 771 7.1 733 6.2
70899 40000 76.7 7.0° 727 6.2
70899 50000 76.3 6.7 721 6.3
70899 60000 75.8 6.6 716 6.4
70899 70000 75.4 6.4 71.3 6.5
70899 80000 75.0 6.2 71.2 6.7
70899 90000 747 6.1 71.2 6.8
70899 100000 74.4 6.0 71.3 6.9
70899 110000 742 6.0 715 7.3
70899 120000 73.9 6.0 719 7.2
70899 130000 73.8 6.4 721 7.2
70899 140000 735 6.1 721 71
70899 150000 73.2 6.0 720 7.0
70899 160000 729 6.1 718 6.8
70899 170000 726 6.3 714 6.8
70899 180000 723 6.4 71.0 6.6
70899 190000 71.9 6.7 70.2 6.6
70899 200000 71.3 6.8 694 6.5
70899 210000 70.4 7.1 68.4 6.8
70899 220000 70.6 7.3 679 6.8
70899 230000 69.5 7.2 : 675 6.9
70999 0 685 7.3 67.1 7.2
70999 10000 67.7 7.2 66.8 7.0
70999 20000 67.6 7.1 66.5 71

70999 30000 67.2 7.2 66.2 7.4



Downstream Upstream
Date Time Temperature = Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/l
70999 40000 66.7 7.2 65.9 7.5
70999 50000 66.5 7.2 65.6 7.2
70999 60000 66.4 7.1 65.3 75
70999 70000 66.4 7.1 65.1 7.5
70999 80000 66.5 7.1 65.1 74
70999 90000 66.3 7.3 65.2 7.8
70999 100000 66.2 7.4 65.4 7.8
70999 110000 66.6 7.4 65.9 7.8
70999 120000 66.9 7.6 66.5 7.8
70999 130000 67.7 7.8 67.4 8.1
70999 140000 68.3 8.0 68.3 7.8
70999 150000 68.6 79 68.9 8.0
70999 160000 69.0 7.9 69.2 7.8
70999 170000 69.1 7.9 69.1 7.3
70999 180000 69.2 7.9 68.7 76
70999 190000 69.3 7.9 68.6 7.4
70809 200000 69.1 7.8 68.5 7.4
70999 210000 68.8 7.7 68.4 75
70999 220000 68.6 7.6 68.1 7.7
70999 230000 68.3 7.6 67.8 76
71099 0 68.0 7.6 67.5 7.7
71099 10000 67.6 7.6 67.2 7.5
71099 20000 67.5 7.5 66.8 78
71099 30000 67.3 7.7 66.5 7.6
71099 40000 67.0 7.6 66.1 7.8
71099 50000 66.7 7.8 65.8 7.8
71099 60000 66.4 7.8 65.5 7.9
71099 70000 66.1 7.9 65.3 7.7
71099 80000 66.0 8.0 65.3 7.9
71099 90000 66.0 8.0 656 7.7
71099 100000 66.2 8.2 66.0 7.7
71099 110000 66.6 8.1 66.6 8.0
71099 120000 67.1 8.2 67.2 8.0
71099 130000 67.6 8.3 67.8 7.9
71099 140000 68.2 8.2 68.2 7.9
71099 150000 68.8 8.3 68.7 7.9
71089 160000 69.5 8.3 69.2 8.1
71099 170000 69.9 83 69.5 7.9
71099 180000 70.1 8.4 69.6 7.8
71099 190000 70.1 8.3 69.4 8.0
71099 200000 70.0 8.2 69.1 7.9
71099 210000 69.8 8.2 68.8 7.9
71099 220000 69.5 8.1 68.5 7.7
71099 230000 69.2 82 68.3 7.7
71199 0 68.8 8.0 68.1 7.5
71199 10000 68.5 8.0 67.8 7.7
71199 20000 68.2 8.0 67.5 76
71199 30000 67.9 8.0 67.2 7.7
71199 40000 67.6 8.0 66.9 7.7
71199 50000 67.3 7.9 66.5 7.8



Downstream Upstream
Date Time Temperature = Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mal_
71199 60000 67.0 8.0 66.2 7.7
71199 70000 66.8 8.0 66.0 7.7
71199 80000 66.7 8.0 65.8 7.8
71199 90000 6.8 8.0 66.1 7.8
71199 100000 87.0 8.0 66.6 8.0
71199 110000 67.3 8.1 67.2 8.1
71199 120000 67.9 8.1 67.9 8.0
71199 130000 68.5 8.2 68.6 7.8
71199 140000 69.1 8.1 69.2 8.0
71199 150000 69.8 8.1 69.8 8.0
71199 160000 704 8.1 70.0 7.9
71199 170000 70.6 8.2 70.3 7.9
71199 180000 708 8.1 704 7.8
71199 190000 710 8.1 705 7.7
71199 200000 71.0 8.0 704 7.4
71199 210000 708 7.9 70.0 7.6
71199 220000 70.5 7.9 69.7 75
71199 230000 70.3 7.9 69.5 7.4
71299 0 70.0 7.7 69.3 7.4
71299 10000 69.7 7.6 69.2 74
71299 20000 69.4 7.5 69.0 7.4
71299 30000 69.1 76 €8.9 75
71299 40000 €8.8 7.5 68.7 7.3
71299 50000 68.6 74 68.4 7.5
71299 60000 68.3 7.4 68.1 7.5
71299 70000 68.2 7.4 68.0 7.4
71299 80000 68.2 74 68.0 7.6
71299 90000 68.3 74 68.3 7.6
71209 100000 68.6 75 68.9 7.5
71299 110000 69.1 7.6 69.7 8.0
71299 120000 69.6 7.6 70.5 7.4
71299 130000 70.3 7.7 71.1 7.9
71299 140000 70.9 7.8 720 7.5
71299 150000 715 7.9 726 7.7
71299 160000 72.2 7.9 729 7.5
71299 170000 727 7.8 73.2 76
71299 180000 73.2 7.9 73.3 7.3
71299 190000 734 8.0 73.3 7.2
71299 200000 735 7.8 73.0 7.2
71299 210000 734 7.7 7286 7.0
71299 220000 73.2 7.5 723 7.4
71299 230000 729 74 720 6.8
71399 0 727 74 718 6.9
71399 10000 724 7.3 714 6.9
71399 20000 721 7.3 710 6.8
71399 30000 71.8 7.2 70.7 7.0
71399 40000 714 7.1 70.3 7.0
71399 50000 711 7.1 70.0 7.2
71399 60000 70.7 7.1 69.7 6.8
71399 70000 705 7.1 69.6 71



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l °F ma/l
71399 80000 70.4 7.0 69.7 6.9
71399 90000 70.4 7.0 69.9 7.2
71399 100000 70.4 7.2 70.3 7.2
71399 110000 70.7 7.2 70.8 7.2
71399 120000 70.9 7.3 71.2 7.1
71399 130000 71.4 7.2
071399 140000 71.3 7.5 71.3 7.2
071399 150000 71.6 7.6
071399 160000 71.9 7.8 71.6 8.1
071399 170000 72.1 7.8 719 8.1
071399 180000 72.2 7.8 71.9 8.1
071399 190000 72.3 7.9 71.8 8.2
071399 200000 72.2 7.8 71.4 8.0
071399 210000 72.1 7.7 71.0 8.0
071399 220000 71.9 7.8 70.8 7.9
071399 230000 71.7 7.7 705 7.9
071499 0 715 7.7 70.3 8.0
071499 10000 71.3 76 70.0 7.8
071499 20000 71.0 7.4 69.8 7.9
071499 30000 705 7.4 69.6 8.0
071499 40000 70.2 7.4 69.4 7.7
071499 50000 70.0 7.4 69.2 7.9
071499 60000 69.9 7.3 69.0 8.0
071499 70000 69.6 7.3 68.8 7.9
071499 80000 69.4 7.3 68.7 8.0
071499 90000 69.4 7.3 68.6 7.7
071499 100000 69.4 7.3 68.8 7.8
071499 110000 69.5 7.3 69.1 8.1
071499 120000 69.7 7.4 69.6 8.3
071499 130000 70.1 7.5 70.2 8.1
071499 140000 70.6 7.6 711 8.4
071499 150000 71.2 7.6 72.1 8.3
071489 160000 716 7.7 729 8.4
071499 170000 72.2 7.8 734 8.3
071499 180000 725 7.9 735 7.9
071499 190000 729 79 73.2 8.1
071499 200000 73.0 8.0 728 7.9
071499 210000 73.2 8.0 725 7.7
071499 220000 73.3 7.9 72.2 7.6
071499 230000 73.3 7.8 72.1 7.8
071599 0 73.2 7.7 71.9 7.7
071599 10000 729 7.6 71.8 7.5
071599 20000 72.6 7.4 71.6 7.7
071599 30000 72.3 7.3 714 77
071599 40000 72.1 7.2 71.2 76
071599 50000 717 7.2 70.9 7.7
071589 60000 716 7.1 70.7 7.7
071599 70000 71.4 7.1 706 7.8
071599 80000 71.4 7.1 70.7 7.7
071599 90000 715 7.0 71.1 8.1



Downstream _Upstream
Date Time Temperature = Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l °F mg/l
071599 100000 71.8 7.1 717 7.9
071599 110000 721 7.3 725 7.9
071599 120000 725 7.3 73.5 8.2
071599 130000 73.1 74 745 8.1
071599 140000 73.8 7.5 75.5 8.3
071599 150000 74.4 7.6 76.4 8.0
071599 160000 75.2 7.7 77.0 8.1
071599 170000 75.9 7.8 77.5 7.9
071599 180000 76.5 7.8 777 7.9
071599 180000 76.9 7.8 775 7.7
071599 200000 77.2 7.8 77.2 7.5
071599 210000 77.4 7.8 76.9 74
071599 220000 77.4 7.6 76.6 7.1
071599 230000 77.5 7.5 76.5 7.3
071699 0 77.4 7.4 76.3 7.2
071699 10000 77.2 7.2 76.2 71
071699 20000 76.8 7.0 76.0 7.0
071699 30000 76.6 7.0 75.9 7.2
071699 40000 76.2 6.8 75.7 7.0
071699 50000 76.0 6.7 75.5 7.0
071699 60000 75.9 6.6 75.4 7.1
071699 70000 75.7 6.6 75.3 7.2
071699 80000 75.7 6.5 75.4 7.3
071699 90000 75.8 6.5 75.7 6.9
071699 100000 76.0 6.6 76.4 7.2
071699 110000 76.4 6.6 77.3 7.5
071699 120000 76.8 6.6 78.3 7.5
071699 130000 77.3 6.7 79.3 7.6
071699 140000 77.6 6.8 79.9 75
071699 150000 78.4 6.9 80.5 7.7
071699 160000 78.8 7.1 81.0 7.6
071699 170000 79.0 7.0 81.0 7.0
071699 180000 79.2 7.3 79.9 7.3
071699 190000 79.4 7.2 79.3 7.2
071699 200000 79.5 7.2 78.9 7.0
071699 210000 79.6 7.2 78.6 6.7
071699 220000 795 7.1 78.4 6.8
071699 230000 79.4 6.9 78.2 6.8
071799 0 79.2 6.8 77.9 6.9
071799 10000 78.9 6.6 77.7 6.8
071799 20000 78.4 6.5 775 6.7
071799 30000 78.1 6.4 77.2 6.6
071799 40000 77.7 6.3 76.9 6.8
071799 50000 77.4 6.3 76.6 6.6
071799 60000 77.2 6.2 76.3 6.7
071799 70000 77.0 6.2 76.1 6.8
071799 80000 76.9 6.2 76.1 6.7
071799 90000 76.9 6.2 76.4 6.8
071799 100000 771 6.3 76.9 7.0
071799 110000 77.3 6.4 77.7 7.4



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissclved Oxygen
MMDDYY HHMMSS °F mg/t °F mg/l
071799 120000 77.7 6.4 785 74
071799 130000 78.4 6.5 795 7.2
Q71799 140000 78.8 6.6 80.1 7.4
071799 150000 79.1 6.8 81.0 7.3
071799 160000 79.8 6.9 815 75
071799 170000 80.2 7.4 80.9 7.1
071799 180000 80.5 7.2 808 7.0
071799 180000 80.9 7.3 80.4 7.0
071799 200000 81.1 7.2 798 6.9
071799 210000 81.2 7.2 79.3 6.6
071799 220000 81.1 7.2 78.9 6.7
071799 230000 80.7 7.0 78.5 6.7
071899 0 80.2 6.9 78.2 6.6
071899 10000 79.8 6.7 77.9 6.2
071899 20000 79.1 6.6 776 6.8
071899 30000 78.6 6.5 77.2 6.6
071899 40000 78.2 6.4 76.8 7.1
071899 50000 77.8 6.3 76.5 7.1
071899 60000 77.3 6.4 76.2 6.7
071899 70000 771 6.3 76.0 71
071899 80000 76.9 6.3 75.9 6.9
071899 90000 76.7 6.4 76.0 74
071899 100000 76.9 6.3 76.3 7.2
071899 110000 76.8 6.6 76.7 7.5
071899 120000 77.0 6.6 76.9 7.5
071899 130000 77.2 6.8 77.1 7.4
071899 140000 77.4 6.9 77.3 75
071899 150000 7.7 6.9 77.5 7.4
071899 160000 77.8 7.0 776 7.5
071899 170000 77.8 7.1 77.5 7.4
071899 180000 77.8 7.2 77.3 7.3
071899 190000 77.7 7.2 77.1 71
071899 200000 77.6 71 76.7 7.0
071899 210000 77.4 7.2 765 6.9
071899 220000 77.2 7.2 76.3 6.9
071899 230000 77.0 7.0 76.0 7.0
071999 0 76.6 7.0 75.8 6.6
071999 10000 76.4 6.9 75.6 7.0
071999 20000 76.2 6.8 75.4 7.0
071999 30000 76.0 6.7 75.2 8.7
071999 40000 75.6 6.7 750 6.6
071999 50000 75.5 6.7 74.8 7.0
071999 60000 752 6.7 745 6.8
071999 70000 75.0 6.7 74.3 6.8
071999 80000 74.8 6.7 74.2 7.0
071999 90000 74.7 6.7 74.1 7.1
071999 100000 74.7 6.7 74.1 6.9
071999 110000 746 6.8 74.4 7.3
071999 120000 748 6.7 74.7 7.2
071999 130000 74.8 6.8 75.1 6.9



Downstream | Upstream

Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/l
071999 140000 752 6.9 755 7.4
071999 150000 754 7.0 75.9 7.0
071989 160000 75.6 7.0 76.3 7.3
071999 170000 75.9 7.2 76.5 7.2
071999 180000 76.2 7.3 76.4 6.7
071999 190000 76.4 7.3 ‘ 76.2 6.9
071999 200000 76.5 74 75.8 6.4
071999 210000 76.4 7.4 75.5 6.9
071999 220000 76.3 7.2 75.3 6.7
071999 230000 76.1 7.3 75.0 7.0
072099 0 75.8 7.2 748 6.7
072099 10000 75.5 71 74.5 6.8
072099 20000 75.1 7.0 74.2 6.5
072099 30000 748 6.9 74.0 6.9
072099 40000 74.5 6.9 73.7 6.7
072099 50000 741 6.9 73.5 6.6
072099 60000 74.0 6.7 73.2 6.9
072099 70000 736 6.8 73.0 7.0
072099 80000 73.6 6.8 73.0 7.3
072099 90000 73.6 6.8 73.2 7.2
072099 100000 73.8 6.8 736 7.3
072099 110000 738 7.0 74.0 7.6
072099 120000 73.9 7.0 74.3 6.9
072099 130000 74.1 71 : 744 75
072099 140000 74.2 7.1 745 7.5
072099 150000 74.3 7.1 744 7.5
072099 160000 74.4 72 74.3 7.1
072099 170000 746 7.3 74.2 7.2
072099 180000 746 7.4 74.0 6.9
072099 190000 746 7.3 73.9 7.1
072099 200000 74.5 7.2 73.7 7.3
072099 210000 74.3 7.3 73.5 7.0
072099 220000 742 7.1 73.3 6.8
072099 230000 73.9 7.1 73.0 7.1
072199 0 738 7.1 728 6.8
072199 10000 736 7.1 725 7.0
072199 20000 73.5 6.9 72.3 6.8
072199 30000 732 6.8 72.1 7.2
072199 40000 73.0 6.8 71.9 6.7
072199 50000 72.8 6.8 717 6.8
072199 60000 726 6.8 71.5 7.0
072199 70000 722 6.9 71.4 7.0
072199 80000 722 6.7 714 71
072199 90000 721 6.8 714 7.0
072199 100000 721 6.6 715 7.0
072199 110000 719 6.6 715 6.8
072199 120000 71.9 6.7 717 7.2
072199 130000 720 6.7 720 6.9
072199 140000 721 6.7 724 7.3

072199 150000 72.2 6.7 727 7.2



Downstream

Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/t °F ma/l
072199 160000 72.4 6.8 728 71
072199 170000 724 6.9 729 6.9
072199 180000 725 6.9 73.0 73
072199 190000 72.6 6.9 73.0 7.0
072199 200000 727 6.9 728 7.0
072199 210000 727 6.9 725 6.6
072199 220000 727 6.9 722 6.9
072199 230000 727 6.9 720 7.0
072299 0 726 6.9 7.7 7.0
072299 10000 725 6.9 715 6.7
072299 20000 72.4 6.8 71.2 7.0
072299 30000 72.2 6.8 71.0 7.0
072299 40000 71.9 6.8 70.8 7.0
072299 50000 71.7 6.7 70.5 7.0
072299 60000 71.4 6.6 70.2 7.0
072299 70000 71.1 6.7 70.1 6.8
072299 80000 711 6.6 701 7.0
072299 90000 71.2 6.7 70.5 7.1
072299 100000 71.6 6.7 71.2 7.3
072299 110000 71.9 6.7 72.2 7.5
072299 120000 72.3 6.7 733 7.2
072299 130000 728 6.8 744 7.1
072299 140000 73.5 6.8 756 7.2
072299 150000 73.9 7.0 76.6 7.3
072299 160000 74.4 7.0 771 7.0
072299 170000 74.9 71 77.4 7.0
072299 180000 75.7 7.2 77.5 6.9
072299 190000 76.2 7.2 77.3 6.9
072299 200000 76.6 7.2 76.9 6.4
072299 210000 76.9 7.1 76.5 6.6
072299 220000 771 7.2 76.3 6.5
072299 230000 77.2 7.0 76.1 6.4
072399 0 771 6.7 75.9 6.2
072399 10000 77.0 6.7 75.7 6.2
072399 20000 76.7 6.5 75.5 6.1
072399 30000 76.4 6.4 75.3 6.4
072399 40000 76.1 6.7 75.2 6.5
072399 50000 759 6.6 75.0 6.2
072399 60000 75.6 6.5 74.9 6.3
072399 70000 755 6.3 74.8 6.0
072399 80000 75.4 6.2 74.8 6.0
072399 90000 753 6.3 74.9 6.2
072399 100000 75.2 6.3 75.0 6.4
072399 110000 75.5 6.3 75.4 6.7
072399 120000 75.7 6.4 76.4 6.3
072399 130000 76.4 6.4 776 7.0
072399 140000 76.7 6.4 78.7 6.9
072399 150000 771 6.5 79.4 6.6
072399 160000 77.5 6.6 80.2 6.3
072399 170000 78.0 6.6 80.7 6.7



Downstream Upstream
Date Time Temperature = Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °E mgyl
072399 180000 78.4 6.7 80.9 6.5
072399 190000 78.8 6.7 80.7 6.1
072399 200000 79.2 6.9 80.2 6.1
072399 210000 79.4 6.9 79.8 6.1
072399 220000 798 6.8 794 6.0
072399 230000 80.0 6.8 79.2 5.9
072499 0 80.0 6.7 79.0 6.0
072499 10000 79.9 6.5 78.8 55
072499 20000 79.6 6.5 78.5 59
072499 30000 79.3 6.3 78.1 58
072499 40000 78.9 6.3 77.8 5.8
072499 50000 785 6.1 77.4 57
072499 60000 78.3 6.1 771 5.9
072499 70000 78.1 6.0 77.0 5.5
072499 80000 78.0 6.0 771 5.4
072499 80000 78.1 6.1 774 6.1
072499 100000 78.3 6.1 78.0 6.1
072499 110000 78.6 6.1 78.9 6.6
072499 120000 79.0 6.2 79.9 6.4
072499 130000 79.3 6.3 80.9 6.6
072499 140000 79.7 6.4 81.8 6.4
072499 150000 80.2 6.5 824 6.7
072499 160000 80.6 6.6 826 6.6
072499 170000 81.1 6.8 825 6.6
072499 180000 81.4 6.9 82.3 6.7
072499 190000 81.7 6.9 81.9 6.5
072499 200000 82.0 6.9 81.3 6.5
072499 210000 821 7.0 80.7 6.2
072493 220000 82.2 6.9 80.2 6.5
072499 230000 82.1 6.9 79.8 59
072599 0 815 6.8 79.4 6.4
072599 10000 81.1 6.7 79.0 6.4
072599 20000 80.7 6.5 78.4 6.1
072599 30000 80.3 6.4 77.9 6.3
072599 40000 79.8 6.3 77.4 6.4
072599 50000 791 6.2 76.9 6.3
072599 60000 78.6 6.0 76.5 6.1
072599 70000 784 6.0 76.2 6.2
072599 80000 78.0 59 76.1 6.6
072599 90000 78.0 6.0 76.4 6.5
072599 100000 78.1 6.0 77.0 6.8
072599 110000 78.2 6.1 77.9 7.0
072599 120000 78.3 6.2 79.0 6.7
072599 130000 78.7 6.3 80.0 7.0
072599 140000 79.0 6.3 81.0 7.1
072599 150000 79.6 6.5 81.8 7.0
072599 160000 80.0 6.6 82.3 6.7
072599 170000 80.4 6.7 82.6 6.6
072599 180000 80.7 6.9 82.5 6.5
072599 190000 81.2 7.0 82.0 6.3



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/t
072599 200000 81.6 71 814 6.3
072599 210000 81.8 7.0 80.9 6.0
072599 220000 81.9 7.0 80.5 6.1
072599 230000 82.0 7.0 80.2 6.0
072699 0 81.9 6.8 79.9 5.7
072699 10000 81.7 6.7 79.6 5.8
072699 20000 814 6.4 794 59
072693 30000 809 6.3 79.1 57
072699 40000 80.5 6.2 78.8 6.0
072699 50000 80.2 6.0 785 6.1
072699 60000 79.8 59 78.2 5.7
072699 70000 79.5 58 78.0 5.8
072699 80000 79.1 57 77.8 6.0
072699 90000 79.0 58 778 6.0
072699 100000 78.9 59 78.2 6.0
072699 110000 79.0 59 78.8 6.4
072699 120000 79.3 6.0 79.6 6.5
072699 130000 79.8 6.0 80.6 6.5
072699 140000 80.2 6.1
072699 150000 80.7 6.5 81.9 7.6
072699 160000 80.7 7.5 823 7.5
072699 170000 81.0 7.6 827 7.5
072699 180000 81.2 7.8 825 74
072699 190000 81.4 7.9 82.3 7.2
072699 200000 81.7 7.9 81.7 6.9
072699 210000 81.8 7.9 81.1 6.8
072699 220000 820 7.9 80.7 6.8
072699 230000 81.9 7.8 80.2 6.7
072799 000000 81.6 7.7 79.8 6.7
072799 010000 81.3 75 79.3 6.7
072799 020000 80.9 7.4 78.9 6.7
072799 030000 80.3 7.3 78.4 6.8
072799 040000 798 7.2 77.8 6.8
072799 050000 79.4 71 77.3 6.7
072799 060000 78.9 7.0 76.7 6.8
072799 070000 78.5 7.0 76.3 6.9
072799 080000 78.3 6.9 76.0 7.0
072799 090000 78.2 7.0 76.0 7.2
072799 100000 78.4 7.0 76.5 7.4
072799 110000 78.5 71 771 7.5
072799 120000 78.6 7.3 78.1 7.5
072799 130000 78.9 7.4 79.0 7.7
072799 140000 79.3 7.6 79.9 7.8
072799 150000 79.5 7.7 80.7 7.7
072799 160000 79.7 79 81.2 7.6
072799 170000 80.0 8.1 81.4 7.8
072799 180000 80.2 8.2 81.3 7.4
072799 190000 80.4 8.3 80.8 7.3
072799 206000 80.6 8.3 80.1 71
072799 210000 80.8 8.4 794 6.9



Downstream Upstream

Date Time Temperature = Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/l
072799 220000 80.8 8.3 78.9 6.9
072799 230000 80.8 8.2 785 6.8
072899 000000 80.6 8.1 78.1 6.8
072899 010000 80.3 7.9 77.8 6.7
072899 020000 798 7.8 774 6.7
072899 030000 794 7.6 771 6.7
072899 040000 789 74 76.7 6.7
072899 050000 78.5 7.3 76.3 6.8
072899 060000 78.0 7.2 76.0 6.7
072899 070000 778 74 75.7 6.8
072899 080000 776 7.0 75.6 6.9
072899 080000 776 7.1 757 7.0
072899 100000 78.0 8.0 76.3 7.2
072899 110000 78.3 7.1 77.1 7.4
072899 120000 785 7.3 78.2 7.5
072899 130000 78.7 75 79.3 75
072899 140000 79.1 76 80.3 75
072899 150000 79.4 7.8 81.3 75
072899 160000 79.7 7.9 815 75
072899 170000 80.0 8.1 81.7 7.3
072899 180000 80.3 8.2 81.6 7.2
072899 190000 80.6 8.3 81.1 71
072899 200000 80.9 8.3 80.5 6.9
072899 210000 81.1 8.2 79.8 6.8
072899 220000 81.1 8.2 79.2 6.6
072899 230000 81.1 8.2 78.8 6.6
072999 000000 80.8 8.0 784 6.5
072999 0106000 80.6 7.9 78.1 6.4
072999 020000 80.2 7.7 77.7 6.5
072999 030000 79.7 7.5 77.4 65
072999 040000 79.2 74 77.0 6.6
072999 050000 78.7 7.2 76.7 6.5
072999 060000 78.3 7.1 76.4 6.5
072999 070000 779 7.0 76.1 6.5
072999 080000 77.8 7.0 76.1 6.6
072099 090000 77.9 7.0 76.3 6.7
072999 100000 77.9 71 76.8 6.8
072999 110000 78.4 7.2 77.6 7.0
072999 120000 78.8 7.3 78.7 7.3
072999 130000 79.3 74 80.0 7.4
072999 140000 79.6 75 81.2 7.3
072999 150000 80.0 7.7 822 7.3
072999 160000 80.3 7.8 828 7.2
072999 170000 80.7 7.9 83.0 71
072999 180000 81.1 8.1 829 7.1
072999 190000 81.4 82 825 6.9
072999 200000 81.6 82 81.8 6.7
072999 210000 81.9 82 81.2 6.5
072999 220000 82.1 8.2 80.6 6.5

072999 230000 82.2 8.1 80.2 6.4



Downstream Upstream
Date Time Temperature  Dissclved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mgy|
073099 000000 821 8.0 78.9 6.2
073099 010000 818 7.8 79.5 6.3
073099 020000 81.4 7.6 79.1 6.2
073099 030000 80.9 7.4 78.7 6.2
073099 040000 80.4 7.2 78.3 6.2
073099 050000 799 7.1 77.8 6.2
073099 060000 794 7.0 77.3 6.3
073099 070000 791 6.9 76.9 6.2
073099 080000 79.0 6.8 76.8 6.5
073099 090000 79.0 6.8 77.0 6.5
073099 100000 79.1 6.9 776 6.7
073099 110000 79.3 7.0 78.5 6.9
073099 120000 79.5 7.0 79.6 7.0
073099 130000 798 7.2 80.9 7.1
073099 140000 80.5 7.3 82.1 7.1
073099 150000 81.0 7.5 83.3 7.1
073099 160000 814 7.7 84.2 7.0
073099 170000 81.8 7.9 846 6.9
073099 180000 82.2 8.0 847 6.8
073099 190000 82.6 8.1 844 6.5
073099 200000 82.9 8.1 838 6.3
073099 210000 83.2 8.2 833 6.1
073099 220000 83.0 8.1 829 6.0
073099 230000 83.1 8.0 823 59
073199 000000 832 7.8 81.8 59
073199 010000 83.3 7.7 81.3 6.1
073199 020000 83.0 7.5 80.9 6.1
073199 030000 828 7.3 80.5 5.8
073199 040000 82.4 7.1 80.2 6.0
073199 050000 820 6.9 79.9 59
073199 060000 81.6 6.8 79.6 6.0
073199 070000 81.2 6.7 79.3 6.1
073199 080000 81.0 6.6 79.1 6.1
073199 090000 80.8 6.6 79.1 6.2
073199 100000 81.0 6.6 79.3 6.5
073198 110000 81.2 8.7 80.0 6.6
073199 120000 815 6.7 81.0 6.8
073199 130000 81.8 6.8 82.1 7.0
073199 140000 82.0 7.0 83.1 6.9
073199 150000 82.0 7.1 838 6.9
073199 160000 82.1 7.3 83.9 6.6
073199 170000 82.2 7.3 83.8 6.6
073199 180000 823 7.5 836 6.5
073199 190000 822 7.6 83.2 6.4
073199 200000 823 7.6 825 6.3
073199 210000 82.3 7.7 81.7 6.1
073199 220000 825 7.8 80.9 6.0
073199 230000 82.5 7.8 80.3 6.0
080199 000000 824 7.7 799 6.0
080199 010000 82.0 7.6 794 6.0



Downstream | Upstream

Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/l
080199 020000 81.7 74 78.8 6.1
080199 030000 81.1 7.3 78.2 6.2
080198 040000 80.6 7.0 77.6 6.1
080199 050000 80.0 6.9 77.0 6.2
080198 060000 79.3 6.7 76.4 6.1
080199 070000 78.7 6.7 75.8 6.3
080199 080000 78.3 6.7 75.4 6.3
080199 090000 78.2 6.7 75.3 6.5
080199 100000 78.2 6.8 75.6 6.6
080199 110000 78.2 6.8 76.3 6.8
080198 120000 78.2 6.9 : 77.2 7.0
080199 130000 784 7.1 78.0 71
080199 140000 78.4 7.2 78.5 7.2
080199 150000 785 74 79.2 7.0
080199 160000 78.4 7.6 794 7.0
080199 170000 785 7.7 79.3 7.1
080199 180000 78.5 8.0 79.3 7.0
080199 180000 78.6 8.1 78.8 6.8
080199 200000 78.7 8.1 77.8 6.7
080199 210000 78.7 8.2 77.0 6.5
080199 220000 78.7 8.2 76.4 6.4
080199 230000 78.5 8.2 75.9 6.5
080299 000000 78.4 8.2 754 6.4
080299 010000 78.0 8.0 74.9 6.4
080299 020000 776 79 744 6.4
080299 030000 771 78 739 6.3
080299 040000 76.6 7.6 734 6.4
080299 050000 76.1 7.4 72.8 6.5
080299 060000 75.5 7.3 72.2 6.7
080299 070000 75.0 7.2 7.7 6.6
080299 080000 74.6 7.2 71.4 6.8
080299 090000 744 7.2 714 6.8
080299 100000 745 7.2 71.8 7.1
080299 110000 747 7.3 726 7.2
080299 120000 7486 74 734 7.5
080299 130000 748 7.5 74.4 7.4
080299 140000 75.3 9.1
080299 150000 74.9 6.8 75.6 9.1
080299 160000 74.9 6.9 76.4 9.1
080299 170000 75.0 71 76.5 91
080299 180000 75.0 7.2 76.4 8.9
080299 190000 75.0 74 76.1 8.7
080299 200000 751 7.5 75.5 8.5
080299 210000 752 7.6 74.9 8.3
080299 220000 75.3 77 74.5 8.1
080299 230000 754 7.7 74.1 8.1
080399 000000 754 7.7 73.8 8.0
080399 010000 75.4 7.7 735 8.0
080399 020000 75.3 7.8 731 8.0

080399 030000 75.1 7.5 72.8 7.9



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l, °F ma/!
080399 040000 748 7.3 725 7.9
080399 050000 745 7.2 722 8.0
080399 060000 74.1 7.1 71.9 8.0
080399 070000 73.7 6.9 71.6 8.0
080399 080000 734 6.8 714 8.1
080399 090000 73.2 6.7 71.3 B.2
080399 100000 729 8.7 71.2 8.2
080399 110000 726 6.7 71.1 8.3
080399 120000 725 6.6 71.1 8.5
080399 130000 723 6.7 71.2 8.7
080399 140000 722 6.7 714 8.8
080399 150000 721 6.7 715 8.9
080399 160000 72.0 6.8 715 8.9
080399 170000 720 6.9 716 9.0
080399 180000 720 7.0 71.8 9.1
080399 190000 719 7.1 71.8 8.9
080399 200000 71.8 7.2 715 8.8
080399 210000 71.7 7.3 712 8.6
080399 220000 71.7 7.4 70.8 8.4
080399 230000 71.6 7.5 70.5 84
080489 000000 715 7.6 702 83
080499 010000 715 7.7 69.9 8.3
080499 020000 713 7.6 69.6 8.3
080499 030000 711 7.7 69.2 8.3
080499 040000 709 7.6 68.8 8.3
080489 050000 70.7 74 684 8.3
080489 060000 70.3 7.3 68.0 8.4
080499 070000 701 7.2 67.7 8.4
080499 080000 69.9 7.1 67.6 8.6
080499 090000 69.9 7.1 67.7 8.7
080499 100000 69.9 7.1 68.3 9.0
080499 110000 70.1 7.1 69.2 9.2
080499 120000 70.4 7.2 70.2 9.3
080499 130000 70.8 7.2 714 94
080499 140000 70.9 7.3 723 8.4
080499 150000 711 7.4 73.0 9.4
080499 160000 715 7.6 735 9.4
080499 170000 714 76 73.1 9.3
080499 180000 716 7.7 73.1 9.2
080499 180000 71.6 7.9 724 8.9
080499 200000 71.7 8.0 71.9 8.6
080499 210000 720 8.1 71.3 8.5
080499 220000 722 8.1 71.0 83
080499 230000 72.3 8.2 70.8 8.3
080599 000000 72.4 8.1 70.5 8.2
080599 010000 724 8.1 70.2 8.2
080589 020000 721 8.0 69.9 8.2
080599 030000 71.9 7.8 69.5 8.2
080599 040000 715 7.7 69.0 82
080599 050000 711 7.5 68.5 8.3



Downstream Upstream

Date Time Temperature Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F ma/l
080599 060000 70.6 7.4 68.1 8.3
080599 070000 70.2 7.3 67.7 8.4
080599 080000 69.9 7.2 67.5 8.5
080599 090000 69.8 7.1 67.7 8.7
080599 100000 69.9 7.1 68.3 8.9
080599 110000 70.1 7.1 69.2 9.2
080599 120000 70.4 7.1 70.3 9.3
080599 130000 70.7 7.2 714 9.4
080599 140000 71.0 7.3 72.6 9.5
080599 150000 711 7.3 73.5 9.5
080599 160000 71.3 7.5 740 94
080599 170000 715 7.6 744 9.3
080599 180000 7186 7.7 74.1 9.2
080599 190000 71.7 7.9 73.7 9.0
080599 200000 71.9 8.0 731 8.7
080599 210000 721 8.2 726 8.4
080599 220000 724 8.2 723 8.3
080599 230000 726 8.2 721 8.2
080699 000000 729 8.2 719 8.1
080699 010000 73.1 8.1 71.6 8.0
080699 020000 731 8.1 71.4 8.0
080699 030000 73.1 8.0 71.2 8.0
080699 040000 729 7.8 70.9 8.0
080699 050000 727 7.6 706 8.0
080699 060000 723 7.5 70.2 8.0
080699 070000 720 7.3 69.8 8.1
080699 080000 717 7.1 69.7 8.2
080699 090000 716 7.0 69.8 8.5
080699 100000 716 7.0 70.2 88
080699 110000 71.8 6.9 71.0 9.0
080699 120000 721 6.9 721 9.2
080699 130000 72.2 6.9 73.3 94
080699 140000 725 7.0 744 94
080699 150000 728 7.1 75.3 9.4
080699 160000 73.1 7.2 75.5 9.2
080699 170000 734 7.3 76.4 9.3
080699 180000 7386 7.5 76.4 9.1
080699 190000 73.8 7.6 75.9 8.8
080699 200000 73.9 7.9 75.2 8.5
080699 210000 74.0 8.0 745 83
080699 220000 74.1 8.1 740 8.1
080699 230000 74.3 8.1 73.6 8.0
080799 000000 74.6 8.2 73.3 7.9
080799 010000 74.7 8.1 731 7.9
080799 020000 74.7 8.0 72.9 7.8
080799 030000 747 7.9 727 78
080799 040000 74.5 7.7 725 7.8
080799 050000 74.2 7.6 72.2 7.8
080799 060000 73.9 7.3 71.9 7.8

080799 070000 73.5 7.1 71.6 7.9



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/ °F ma/l
080799 080000 73.2 7.0 715 8.0
080799 090000 73.0 6.9 71.5 8.2
080799 100000 73.0 6.8 71.9 8.6
080799 110000 72.8 6.7 72.3 8.8
080799 120000 727 6.7 725 88
080799 130000 726 6.7 72.6 8.8
080799 140000 726 6.7 72.9 8.9
080799 150000 7286 6.8 731 8.9
080799 160000 727 6.9 73.1 8.8
080799 170000 72.8 7.0 733 8.9
080799 180000 729 7.2 735 8.9
080799 190000 73.0 7.3 73.6 8.8
080799 200000 72.9 7.4 73.2 8.6
080799 210000 72.9 7.4 729 8.3
080792 220000 73.0 7.6 7286 8.2
080799 230000 73.0 7.7 723 8.1
080899 000000 72.9 7.7 720 8.0
080899 010000 727 7.6 716 8.0
080899 020000 725 76 71.1 8.0
080899 030000 723 7.6 70.6 8.0
080899 040000 721 7.5 70.1 8.0
080899 050000 717 7.4 69.6 8.1
080899 060000 71.4 7.2 69.2 8.1
080899 070000 71.0 71 68.7 8.2
080899 080000 70.7 7.0 68.5 8.3
080899 090000 70.6 7.0 68.4 8.5
080899 100000 70.5 6.9 68.7 8.8
080899 110000 70.7 6.9 69.4 9.2
080899 120000 70.9 7.0 69.9 9.3
080899 130000 70.8 7.0 71.0 95
080899 140000 71.0 7.1 72.2 9.6
080899 150000 71.3 7.2 73.0 95
080899 160000 71.4 7.3 736 9.5
080899 170000 71.5 7.4 738 94
080899 180000 713 7.6 735 9.2
080899 190000 71.4 7.8 73.0 8.9
080899 200000 71.5 7.8 723 8.7
080899 210000 715 8.0 717 85
080899 220000 71.7 8.1 711 83
080899 230000 71.8 8.2 70.6 83
0809939 000000 71.9 8.2 70.2 82
080993 010000 721 8.2 69.9 82
080999 020000 72.1 8.1 69.6 8.1
080999 030000 72.0 8.0 69.3 8.1
080999 040000 71.8 7.9 68.9 8.0
080999 050000 71.4 7.7 68.4 8.0
080999 060000 71.0 75 68.0 8.2
080999 070000 70.6 7.4 67.6 8.3
0809399 080000 70.2 7.2 67.4 8.4
080999 080000 69.9 7.2 67.4 8.7



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMMSS °F mafl °F mgy/l

080999 100000 69.6 71 67.5 89
080999 110000 69.3 7.0 67.5 9.0
080992 120000 69.0 7.0 67.4 8.9
080999 130000 68.9 7.0 67.4 9.0
080999 140000 68.7 7.0 67.5 9.1
080999 150000 68.6 71 67.6 9.3
080999 160000 68.6 7.2 67.8 9.4
080999 170000 68.6 7.3 68.3 9.6
080999 180000 68.5 7.4 68.4 9.5
080999 190000 68.4 75 68.3 9.3
080999 200000 68.3 7.7 67.9 9.0
080999 210000 68.2 7.8 675 8.8
080999 220000 68.1 7.8 67.2 8.7
080999 230000 68.0 7.9 67.0 8.6
081099 000000 68.0 8.0 66.8 8.5
081099 010000 67.9 8.0 66.7 8.5
081099 020000 67.9 8.1 66.6 85
081099 030000 67.9 8.1 66.5 84
081099 040000 67.8 8.0 66.3 84
081099 050000 67.7 7.9 66.2 8.4
081099 060000 67.6 78 66.1 8.4
081089 070000 67.4 76 65.9 84
081099 080000 67.2 7.5 65.9 a5
081099 090000 67.2 7.4 66.0 8.8
081099 100000 67.2 74 66.4 9.0
081099 110000 67.3 73 66.9 8.3
081099 120000 67.4 73 67.2 9.4
081099 130000 67.4 7.3 67.6 94
081099 140000 67.9 8.5
081099 150000 67.9 7.1

081099 160000 68.3 7.2 69.2 9.9
081099 170000 68.6 8.0 69.9 9.7
081099 180000 68.6 8.2 70.1 95
081099 190000 68.7 8.3 701 94
081099 200000 68.7 8.4 69.7 9.0
081099 210000 68.8 8.6 69.3 8.8
081099 220000 68.9 8.7 68.9 86
081099 230000 69.0 8.8 68.6 8.5
081199 000000 69.1 8.8 68.3 8.4
081199 010000 69.2 8.9 67.9 8.4
081199 020000 69.2 8.9 67.6 8.4
081199 030000 69.2 8.8 67.4 8.3
081199 040000 69.2 8.8 67.1 8.3
081199 050000 69.1 8.6 66.8 83
081199 060000 69.0 84 66.5 8.3
081199 070000 68.7 8.3 66.2 - 8.4
081199 080000 68.6 8.1 66.1 85
081199 090000 68.5 8.0 66.3 8.8
081199 100000 68.5 7.9 66.9 8.1
081199 110000 68.7 7.8 67.9 9.3



Tl

Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/l
081199 120000 69.1 7.8 69.0 9.5
081199 130000 69.6 7.8 70.3 9.5
081199 140000 69.9 79 71.4 9.6
081199 150000 70.0 79 728 9.6
081199 160000 70.3 8.1 73.4 95
081199 170000 70.6 8.2 739 94
081198 180000 70.6 8.3 73.8 92
081199 190000 70.8 8.5 734 8.9
081199 200000 70.9 87 729 8.6
081199 210000 71.1 8.8 723 8.3
081199 220000 713 8.9 718 8.1
081199 230000 71.6 9.0 71.4 8.0
081299 000000 71.9 9.1 71.1 8.0
081299 010000 72.2 9.1 709 7.9
081299 020000 72.4 9.0 70.8 7.8
081299 030000 725 8.9 70.6 7.8
081299 040000 725 8.7 703 7.8
081299 050000 724 8.5 70.0 7.8
081299 060000 722 8.3 69.7 7.8
081299 070000 71.9 8.1 69.4 79
081299 080000 7.7 7.9 69.3 8.0
081299 090000 715 7.7 69.4 83
081299 100000 714 76 69.8 8.6
081299 110000 71.2 7.5 70.2 8.8
081299 120000 71.0 7.4 70.4 8.7
081299 130000 70.9 7.4 70.3 8.6
081299 140000 70.8 7.3 70.1 8.5
081299 150000 70.6 7.3 70.0 8.4
081299 160000 70.5 74 69.9 8.4
081299 170000 70.5 7.4 69.9 8.4
081299 180000 70.4 7.5 69.9 8.3
081299 190000 70.3 7.6 69.7 8.2
081299 200000 70.2 7.7 69.6 8.1
081299 210000 70.3 7.8 69.5 8.0
081299 220000 70.2 7.9 69.4 79
081299 230000 70.2 7.9 69.3 7.9
081399 000000 70.1 79 69.2 7.9
081399 010000 70.1 7.9 69.2 7.9
081399 020000 70.0 7.8 69.0 79
081399 030000 70.0 77 68.9 7.9
081399 040000 69.9 7.7 68.8 79
081399 050000 69.8 7.6 68.7 78
081399 060000 69.7 7.5 68.6 79
081399 070000 69.7 75 68.6 79
081399 080000 69.6 74 68.5 8.0
081399 090000 69.5 7.4 68.4 8.1
081399 100000 69.5 7.4 68.4 8.4
081399 110000 69.5 74 68.6 8.7
081399 120000 69.5 7.4 69.0 9.0
081399 130000 69.7 7.5 69.5 9.2



Downstream Upstream
Date Time Temperature = Dissolved Oxygen Temperature  Dissclved Oxygen
MMDDYY HHMMSS °F mg/t °F mg/l
081399 140000 70.0 7.5 70.2 9.4 -
081399 150000 70.1 7.6
081399 160000 70.3 7.7 70.9 9.8
081399 170000 704 7.9 71.0 9.7 -
081399 180000 70.3 7.9 70.8 9.5
081399 190000 70.2 8.0 70.5 9.3
081399 200000 70.1 8.1 69.8 9.1 -
081399 210000 70.1 8.3 69.1 8.8
081392 220000 70.0 B.6 68.5 8.6
081399 230000 70.0 87 68.1 85
081499 000000 70.0 8.8 67.7 85 -
081499 010000 69.9 8.9 67.4 8.5
081499 020000 69.7 8.9 67.0 85
081499 030000 69.4 8.8 66.6 8.5 w
081499 040000 69.1 8.6 66.1 85
081499 050000 68.7 8.5 65.7 8.5
081499 060000 68.3 8.3 65.3 8.6 -
081499 070000 67.8 8.1 64.9 86
081499 080000 67.5 8.0 64.7 8.8
081499 090000 67.3 7.9 64.7 8.0
081499 100000 67.2 7.8 65.2 2.3 -
081499 110000 67.3 7.8 66.0 95
081499 120000 67.6 7.9 67.2 9.8
081499 130000 67.9 7.9 : 68.1 98 -
081499 140000 68.2 8.0 £9.3 99
081499 150000 68.6 8.2 700 99 -
081499 160000 68.5 8.3 70.3 9.9
081499 170000 68.7 8.5 70.3 9.7 =
081499 180000 68.8 8.8 70.3 9.5
081499 190000 69.0 8.0 70.1 9.3
081499 200000 69.3 9.1 69.6 9.1 -
081499 210000 69.6 8.2 69.0 89
081499 220000 69.9 8.3 68.6 8.7
081499 230000 70.1 9.3 68.2 8.6 -
081599 000000 70.1 9.2 67.9 8.6
081599 010000 69.8 9.0 67.6 8.5
081599 020000 69.5 8.8 67.3 85
081599 030000 69.1 8.6 67.0 85 e
081599 040000 68.6 8.4 66.6 8.5
081599 050000 68.3 8.3 66.3 8.5 _
081599 060000 67.8 8.1 65.9 8.6 -
081599 070000 67.5 8.0 65.6 86
081599 080000 67.1 7.9 65.4 8.8
081599 090000 67.0 7.9 65.5 8.9 -
081599 100000 67.1 7.9 65.9 9.1
081599 110000 67.2 . 7.9 66.7 9.3
081599 120000 67.5 7.9 67.7 9.4
081599 130000 67.8 8.1 68.7 9.6 -
081599 140000 67.9 8.2 69.5 9.7
081599 150000 68.3 8.3 69.9 9.8
-«



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l °F mg/l
081599 160000 68.7 8.4 70.3 9.8
081599 170000 69.1 8.6 70.8 97
081599 180000 69.3 8.8 70.7 95
081599 190000 69.6 8.9 704 9.2
081599 200000 69.9 9.0 70.0 9.0
081599 210000 70.1 9.1 69.7 8.8
081599 220000 70.3 9.1 69.5 8.5
081599 230000 70.4 9.1 694 8.4
081699 000000 70.3 9.0 69.3 8.4
081699 010000 70.3 8.8 69.1 8.4
081699 020000 70.1 8.6 68.9 8.4
081699 030000 69.9 8.4 68.6 8.4
081699 040000 69.6 8.2 68.5 8.4
081699 050000 69.3 8.0 68.3 8.4
081699 060000 69.1 79 68.1 8.4
081699 070000 69.0 7.8 67.9 84
081699 080000 68.8 7.7 87.9 8.5
081699 090000 68.7 7.6 67.9 8.6
081699 100000 68.9 7.6 68.3 8.8
081699 110000 69.0 7.6 69.0 9.1
081699 120000 69.5 7.7 701 93
081699 130000 69.8 7.7 71.2 9.4
0816939 140000 70.3 7.8 72.2 9.5
081699 150000 70.8 7.9 73.0 94
081699 160000 71.1 8.1 73.7 9.3
081699 170000 71.7 8.2 74.0 9.2
081699 180000 720 8.4 74.0 9.0
081699 190000 723 8.5 73.8 8.8
081699 200000 727 8.6 73.3 8.5
081699 210000 731 8.7 729 8.3
081699 220000 734 8.7 7286 8.1
081699 230000 736 8.6 724 8.0
081799 000000 736 84 721 8.0
081799 010000 735 8.2 71.9 8.0
081799 020000 73.2 8.1 71.5 8.0
081799 030000 729 7.9 712 8.0
081799 040000 72.5 7.6 70.8 8.0
081799 050000 72.1 7.5 704 8.0
081739 060000 71.8 7.4 70.1 8.0
081799 070000 71.4 7.3 69.8 8.1
081799 080000 71.1 7.2 69.6 8.1
081799 090000 71.0 7.2 69.7 8.3
081799 100000 71.1 7.2 70.2 8.6
081799 110000 71.2 7.2 70.8 8.8
081799 120000 71.2 7.3 714 8.9
081799 130000 713 7.4 721 9.0
081799 140000 715 74 725 9.0
081799 150000 71.6 75 725 9.0
081799 160000 71.9 7.6 725 9.0
081799 170000 722 7.8 727 8.0



Downstream Upstream
Date Time Temperature = Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mgy/l
081799 180000 72.3 8.0 728 9.0
081799 190000 724 8.0 724 8.8
081799 200000 72.6 8.1 720 8.6
081799 210000 72.6 8.2 715 8.4
081799 220000 72.6 8.2 71.0 8.3
081799 230000 72.5 8.2 70.6 8.3
081899 000000 72.3 8.1 70.3 8.3
081899 010000 720 8.2 69.9 8.3
081899 020000 71.7 8.1 69.5 8.2
081899 030000 714 7.9 69.2 82
081899 040000 71.1 7.8 69.0" 82
081899 050000 70.8 7.7 68.7 8.3
081899 060000 70.4 7.6 68.5 8.3
081899 070000 70.1 75 68.2 8.3
081899 080000 69.8 7.4 68.0 8.3
081899 090000 69.5 7.3 67.9 8.5
081899 100000 69.2 7.4 678 8.5
081899 110000 68.1 7.3 67.7 8.7
081899 120000 69.0 7.3 67.9 8.9
081899 130000 68.9 7.4 67.9 9.0
081899 140000 68.8 7.4 67.9 9.0
081899 150000 68.7 7.5 67.9 9.1
081899 160000 68.7 76 67.9 9.2
081899 170000 68.6 7.7 68.0 9.3
081899 180000 68.5 7.7 67.8 9.2
081899 190000 €8.4 7.9 67.6 8.9
081899 200000 68.3 8.0 67.3 88
081899 210000 68.2 8.0 67.0 8.7
081899 220000 68.1 8.1 66.8 85
081899 230000 67.9 8.2 66.5 84
081999 000000 67.8 8.2 66.3 85
081999 010000 67.7 8.2 66.1 8.4
081999 020000 67.6 8.2 65.9 8.4
081999 030000 67.4 8.1 65.7 84
081999 040000 67.2 8.1 65.5 8.5
081999 050000 67.0 8.0 65.2 86
081999 060000 66.8 7.9 65.0 86
081999 070000 66.5 7.9 648 8.6
081999 080000 66.3 7.8 64.6 8.7
081999 090000 66.3 7.8 64.7 89
081999 100000 66.3 78 65.0 9.2
081999 110000 66.5 78 65.5 9.4
081999 120000 66.8 7.9 66.2 9.5
081999 130000 67.0 7.9 66.9 9.7
081999 140000 67.2 8.0 67.2 9.7
- 081999 150000 67.4 8.1 67.5 9.8
081999 160000 67.7 8.2 67.8 9.8
081999 170000 67.9 8.3 68.1 9.7
081999 180000 67.9 8.5 68.4 9.6
081999 190000 68.1 8.6 68.2 9.3



—

Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l_ °F mg/|
081999 200000 68.3 88 67.8 9.1
081999 210000 68.4 89 67.3 8.9
081999 220000 68.5 9.0 66.9 8.7
081999 230000 68.5 9.1 66.6 8.6
082099 000000 68.3 9.1 66.3 8.6
082099 010000 68.1 9.1 66.0 85
082099 020000 67.9 9.0 65.8 85
082099 (30000 67.7 8.8 65.5 85
082099 040000 67.4 8.7 65.3 8.5
082099 050000 67.1 8.5 65.0 8.7
082099 060000 66.7 84 64.6 8.7
082099 070000 66.4 8.2 64.4 8.7
082099 080000 66.1 8.1 64.3 88
082099 090000 66.1 8.0 645 9.1
082099 100000 66.1 8.0 65.0 93
082099 110000 66.3 7.9 65.9 9.5
082099 120000 66.6 7.9 67.0 97
082099 130000 66.8 8.0 68.4 28
082099 140000 67.2 8.0 69.9 99
082099 150000 67.1 8.0 70.0 9.8
082099 160000 67.6 8.2 705 97
082099 170000 67.9 8.3 70.7 9.6
082099 180000 68.1 8.4 70.7 94
082099 190000 68.3 8.6 706 9.2
082099 200000 68.5 8.7 70.1 89
082099 210000 68.7 8.8 69.5 8.7
082099 220000 69.0 8.9 69.0 8.6
082099 230000 694 8.9 68.7 8.5
082199 000000 69.7 3.0 68.5 84
082199 010000 699 8.9 68.2 84
082199 020000 699 88 68.0 8.3
082199 030000 69.8 8.7 67.8 8.3
082199 040000 69.6 85 67.6 8.3
082199 050000 69.4 84 674 8.3
082199 060000 69.0 8.2 67.1 8.3
082199 070000 68.8 8.0 66.9 84
082199 080000 68.5 7.9 66.8 8.6
082199 090000 68.3 7.8 67.0 8.8
082199 100000 68.2 7.7 67.3 9.0
082199 110000 68.4 76 68.1 9.3
082199 120000 68.7 7.6 69.4 9.6
082199 130000 68.9 76 70.1 8.5
082199 140000 69.0 7.6 71.2 96
082199 150000 69.3 7.7 72.1 9.7
082199 160000 69.4 7.7 726 9.5
082199 170000 69.5 79 71.9 9.3
082199 180000 69.7 8.0 71.4 9.0
082199 190000 69.9 8.1 71.0 8.9
082199 200000 701 8.3 705 8.8
082199 210000 70.2 84 70.1 8.6



Downstream Upstream

Date Time Temperature = Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l °F ma/l
082199 220000 704 8.5 69.8 84
082199 230000 70.7 8.6 69.6 8.3
082299 000000 70.9 8.6 69.4 8.3
082299 010000 71.0 86 69.2 8.2
082299 020000 711 886 69.0 8.2
082299 030000 711 8.4 68.8 8.2
082299 040000 70.8 83 68.6 8.2
082299 050000 705 8.1 68.3 8.2
082299 060000 70.2 8.0 68.1 8.2
082299 070000 69.8 78 67.9 8.3
082299 080000 69.6 7.7 67.9 84
082299 090000 69.4 76 68.1 8.7
082299 100000 69.4 7.5 68.7 9.0
082299 110000 69.5 74 69.4 9.3
082299 120000 69.6 74 705 9.5
082299 130000 69.8 7.4 71.2 9.6
082299 140000 69.8 74 71.9 9.6
082299 150000 70.0 7.5 71.9 95
082299 160000 70.0 7.6 71.7 9.2
082299 170000 70.0 7.7 71.4 9.1
082299 180000 70.0 78 711 8.9
082299 180000 70.1 7.9 70.7 8.7
082299 200000 701 8.0 70.3 8.6
082299 210000 70.1 8.2 69.9 8.4
082299 220000 70.2 83 69.5 8.3
082299 230000 70.3 84 69.3 83
082399 000000 704 84 69.2 8.2
082399 010000 70.6 84 69.0 8.2
082399 020000 70.6 83 68.9 82
082399 030000 70.5 8.2 68.7 8.2
082399 040000 70.3 8.1 68.5 8.2
082398 050000 70.1 7.9 68.3 8.2
082399 060000 69.9 7.8 68.1 82
082399 070000 69.6 7.6 67.9 8.2
082399 080000 69.4 75 67.8 8.3
082399 090000 69.2 74 67.7 8.4
082399 100000 69.0 . 7.3 67.7 86
082399 110000 68.9 7.3 67.7 8.7
082399 120000 68.9 7.3 67.8 8.8
082399 130000 68.8 7.2 68.0 9.0
082399 140000 68.2 9.1
082399 150000 68.3 9.1

68.4 9.1
082399 170000 68.7 7.3
082399 180000 68.6 7.3
082399 190000 68.6 75 67.9 8.8
082399 200000 685 7.6 67.7 8.7
082399 210000 68.4 7.6 67.6 8.6
082399 220000 68.4 7.8 67.4 85

082399 230000 68.3 7.9 67.2 8.5



e
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Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/l
082499 000000 68.3 8.0 67.1 8.4
082499 010000 68.2 7.9 67.0 8.4
082499 020000 68.2 79 66.9 8.4
082499 030000 68.1 7.9 66.7 84
082499 040000 68.0 7.8 66.6 8.4
082499 050000 67.9 7.7 66.5 8.4
082499 060000 67.8 7.7 66.4 83
082499 070000 67.7 7.6 66.3 8.4
082499 080000 67.6 7.5 66.2 8.4
0824499 080000 67.6 7.5 66.3 B.6
082499 100000 67.6 7.5 66.5 8.8
082499 110000 67.7 7.5 66.9 9.1
082499 120000 68.0 7.5 67.6 93
082499 130000 68.4 7.5 68.4 a5
082499 140000 68.6 76 69.3 97
082499 150000 69.0 7.6 70.2 97
082499 160000 69.4 7.7 711 9.6
082499 170000 69.5 7.8 714 95
082499 180000 69.6 7.9 71.5 9.3
082499 190000 69.6 8.1 71.1 9.2
082499 200000 69.7 83 70.7 8.7
082499 210000 69.7 8.4 70.3 8.6
082499 220000 69.9 8.5 69.9 84
082499 230000 70.0 8.7 69.5 8.3
082599 000000 70.1 8.8 69.3 8.2
082599 010000 70.3 8.9 69.2 7.5
082599 020000 70.4 8.8 68.9 8.0
082599 030000 705 8.8 68.7 8.0
082599 040000 705 86 684 8.0
082599 050000 70.3 84 68.1 8.0
082599 060000 70.0 82 67.8 80
082599 070000 69.8 8.0 67.6 8.0
082599 080000 69.5 7.8 67.4 8.1
082599 090000 69.5 7.7 67.5 8.3
082599 100000 69.5 7.6 67.9 8.6
082599 110000 69.6 75 68.7 8.8
082599 120000 69.9 7.5 69.9 8.9
082599 130000 70.3 7.4 71.1 8.9
082599 140000 70.4 74 72.3 88
082599 150000 70.7 75 73.3 8.4
082599 160000 71.0 7.6 73.8 B.O
082599 170000 71.2 7.7 74 .4 7.5
082599 180000 714 7.8 74.2 7.0
082599 190000 714 79 738 6.6
082599 200000 71.6 8.2 73.3 6.1
082589 210000 71.8 8.3 72.8 5.6
082599 220000 72.1 8.5 72.2 5.4
082599 230000 723 8.8 71.8 51
082699 000000 726 8.7 71.5 4.8
082699 010000 72.8 8.6 71.3 4.5



Downstream Upstream

Date Time Temperature = Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/t
082699 020000 729 8.6 71.0 4.3
082699 030000 73.0 8.4 708 4.2
082699 040000 72.9 8.2 704 4.1
082699 050000 727 8.0 70.1 39
082699 060000 724 7.8 69.6 38
082699 070000 721 76 69.2 37
082699 080000 717 7.4 69.0 36
082699 090000 716 7.3 68.9 36
082699 100000 716 7.3 69.3 34
082699 110000 717 7.1 70.2 33
082699 120000 720 7.1 71.2 3.1
082699 130000 72.2 7.1 725 3.0
082699 140000 725 7.2 73.7 29
082699 150000 728 7.3 75.0 27
082699 160000 73.0 7.3 75.8 26
082699 170000 730 75 756 25
082699 180000 73.1 76 755 25
082699 190000 731 7.8 75.3 2.4
082699 200000 734 8.0 748 24
082699 210000 736 8.2 74.3 23
082699 220000 73.8 8.3 73.9 23
082699 230000 74.1 8.5 73.4 2.3
082799 000000 74.3 8.5 73.1 23
082799 010000 74.4 8.5 : 72.8 22
082799 020000 74.6 8.4 72.5 22
082799 030000 74.6 8.3 72.3 22
082799 040000 746 8.1 721 22
082799 050000 744 7.9 71.8 2.1
082799 060000 74.2 7.7 715 2.1
082799 070000 73.8 7.5 71.2 2.1
082799 080000 73.7 7.3 711 2.1
082799 090000 735 7.1 71.2 2.1
082799 100000 734 7.0 71.7 2.1
082799 110000 736 7.0 724 20
082799 120000 738 6.9 733 20
082799 130000 74.1 6.9 747 1.9
082799 140000 743 6.9 76.0 1.8
082799 150000 74.8 7.0 77.0 1.8
082799 160000 75.0 7.1 778 1.8
082799 170000 75.3 7.2 78.1 17
082799 180000 75.3 7.3 779 1.7
082799 190000 74.9 7.4 77.4 1.7
082799 200000 75.0 7.6 76.9 1.7
082799 210000 75.1 7.8 76.3 1.7
082799 220000 75.3 7.9 75.7 1.7
082799 230000 75.5 8.1 75.2 1.7
082899 000000 75.7 8.1 74.8 1.7
082899 010000 758 8.2 74.5 1.7
082899 020000 76.0 8.1 74.2 1.7

082899 030000 76.1 8.0 738 1.7



—t

Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/l
082899 040000 76.2 78 735 1.7
082899 050000 76.2 7.6 73.1 1.7
082899 060000 75.9 7.4 72.8 1.7
082899 070000 75.7 7.2 725 1.7
082899 080000 75.4 7.0 72.2 1.7
082899 090000 75.2 6.9 72.1 1.7
082899 100000 75.2 6.8 725 1.7
082899 110000 75.1 6.7 73.1 1.7
082899 120000 75.2 6.6 74 .1 1.7
082899 130000 75.4 6.6 75.3 1.6
082899 140000 75.7 6.7 76.1 1.6
082899 150000 75.9 6.7 76.7 1.6
082899 160000 75.8 6.8 77.2 1.6
082899 170000 75.7 6.9 77.4 1.6
082899 180000 75.6 7.0 77.2 1.6
082899 190000 75.3 7.1 76.6 1.6
082899 200000 75.3 71 75.8 1.6
082899 210000 75.2 7.3 74.9 16
082899 220000 751 7.5 74.1 1.6
082899 230000 75.1 7.7 734 1.6
082999 000000 75.1 78 728 1.6
082999 010000 75.1 7.9 72.3 1.6
082999 020000 75.1 8.0 71.7 1.6
082999 030000 75.1 8.0 71.2 16
082999 040000 75.0 7.9 70.7 1.6
082999 050000 74.8 7.7 70.2 1.7
082999 060000 74.4 7.5 69.6 1.7
082999 070000 73.9 7.4 69.0 1.7
082999 080000 73.4 7.2 68.6 1.7
082999 080000 73.1 7.0 68.3 1.7
082999 100000 72.8 7.0 68.3 1.7
082999 110000 727 6.9 68.8 1.7
082999 120000 727 6.8 69.6 1.7
082999 130000 727 6.8 70.8 16
082899 140000 729 6.9 716 1.6
082999 150000 73.0 6.9 727 1.6
082999 160000 729 7.0 73.3 1.6
082999 170000 725 7.1 735 1.6
082999 180000 723 7.2 73.2 1.6
082999 180000 71.9 7.2 725 1.6
082999 200000 71.7 7.3 716 1.6
082999 210000 71.5 75 706 1.6
082999 220000 71.4 7.9 69.8 1.6
082999 230000 71.3 7.9 69.1 1.6
083099 000000 71.1 8.2 68.4 1.7
083099 010000 71.0 8.2 67.9 1.7
083089 020000 70.9 8.3 67.4 1.7
083099 030000 70.9 8.3 66.8 1.7
083099 040000 70.8 8.3 66.3 1.7
083099 050000 70.7 8.2 65.7 1.7



Downstream Upstream

Date Time Temperature  Dissoclved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l °E mg/l
083099 060000 70.5 8.0 65.2 1.7
083099 070000 70.1 7.9 64.6 1.7
083099 080000 69.7 S Y 4 64.2 1.7
083099 090000 69.3 7.5 64.0 1.7
083099 100000 69.2 7.4 64.2 1.8
083099 110000 68.9 7.3 64.9 1.7
083099 120000 68.7 7.3 65.7 1.7
083099 130000 68.5 7.3 66.2 1.7
083099 140000 68.4 7.3 67.0 1.7
083099 150000 68.4 7.4 67.8 1.6
083099 160000 68.4 74 68.6 1.6
083099 170000 68.3 7.5 69.1 1.6
083099 180000 68.2 7.6 69.0 16
083099 190000 68.0 7.7 68.5 1.6
083099 200000 67.9 7.9 67.7 16
083099 210000 67.7 8.0 67.0 1.6
083099 220000 675 8.2 66.4 1.6
083099 230000 67.4 8.3 65.9 1.7
083199 (00000 67.4 8.5 65.6 1.7
083199 010000 67.3 86 65.2 17
083199 020000 67.3 8.7 84.9 1.7
083199 030000 67.3 8.8 64.6 1.7
083199 040000 67.2 8.8 64.2 17
083199 050000 67.1 8.7 : 63.8 1.7
083199 060000 67.1 8.6 63.4 17
083199 070000 66.9 8.4 63.0 1.7
083199 080000 66.7 8.2 62.7 1.8
083199 090000 66.5 8.0 62.6 1.8
083199 100000 66.5 7.9 63.0 18
083199 110000 66.4 7.8 63.7 1.8
083199 120000 66.4 7.7 64.9 1.7
083199 130000 66.5 7.7 65.9 1.7
083199 140000 66.7 7.7 66.8 1.7
083199 150000 67.0 7.7 67.9 1.7
083189 160000 67.0 7.8 69.0 1.6
083199 170000 67.1 7.8 69.7 1.6
083199 180000 67.2 7.9 69.7 1.6
083199 190000 67.2 8.0 69.3 1.6
083199 200000 67.3 8.1 68.7 1.6
083199 210000 67.3 8.2 68.1 1.6
083199 220000 67.2 8.3 67.6 1.6
083199 230000 67.2 8.4 67.2 1.6
090199 000000 67.3 - 8.6 66.9 1.7
090199 010000 67.4 8.8 66.7 1.7
090199 020000 67.6 8.8 66.6 1.7
090199 030000 67.6 8.8 66.4 1.7
090199 040000 67.8 8.8 66.2 1.7
090199 050000 67.8 8.7 65.9 1.7
090199 060000 67.9 8.6 655 1.7
090198 070000 67.9 8.4 65.1 1.7



——

Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/l
090199 080000 67.8 8.1 64.8 1.7
080199 090000 67.7 8.0 64.7 1.7
090199 100000 67.8 7.8 65.0 1.7
090199 110000 67.8 7.6 65.8 1.7
090199 120000 67.8 7.5 67.0 1.7
090199 130000 68.1 7.5 68.2 1.7
090199 140000 68.3 7.5 69.5 1.6
090199 150000 68.6 75 70.7 1.6
090199 160000 68.8 7.5 716 1.6
090199 170000 68.8 7.5 722 1.6
090199 180000 68.8 75 722 1.6
090199 190000 68.9 7.6 718 1.6
090199 200000 69.2 7.7 71.0 1.6
090199 210000 69.3 7.9 70.3 1.6
090199 220000 69.2 8.1 69.7 1.6
090199 230000 69.3 8.3 69.2 1.6
090299 000000 69.3 8.4 68.8 1.6
090299 010000 69.4 8.4 68.6 1.6
090299 020000 69.5 85 68.4 1.6
090299 030000 69.7 8.5 68.2 1.6
090299 040000 69.9 8.5 68.1 1.6
090299 050000 69.9 8.4 67.8 1.7
090299 060000 70.0 8.3 67.6 1.7
090299 070000 70.1 8.1 67.3 1.7
090299 080000 70.0 7.9 67.1 1.7
(090299 090000 70.0 7.7 67.1 1.7
080299 100000 70.1 7.6 67.5 1.7
090299 110000 70.0 7.4 68.3 1.7
090299 120000 70.0 7.3 69.4 1.6
090299 130000 70.0 7.2 706 1.6
090299 140000 70.3 7.2 716 1.6
090299 150000 704 7.2 725 1.6
090299 160000 704 7.2 73.2 1.6
090299 170000 70.8 7.2 737 1.5
090299 180000 71.0 7.3 738 15
090299 190000 71.1 7.4 73.6 1.5
090299 200000 71.1 7.5 73.2 15
020299 210000 71.2 7.7 72.8 1.5
090299 220000 71.2 7.8 72.3 1.6
090299 230000 71.2 8.0 71.9 1.6
090399 000000 71.2 8.1 71.6 1.6
090399 010000 71.3 8.1 71.3 1.6
090399 020000 71.5 82 71.2 1.6
090399 (30000 7.7 8.4 70.9 1.6
090399 040000 71.9 8.4 70.6 1.6
090399 050000 72.0 8.3 70.3 1.6
090399 060000 72.0 8.2 70.0 1.6
090399 070000 72.0 8.0 69.7 1.6
090399 080000 72.0 7.8 69.4 1.6
090399 020000 720 7.6 69.4 16



L Downstream Upstream
Date Time Temperature = Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l °F mey/l
090399 100000 722 7.5 69.7 1.6
090399 110000 723 73 705 1.6
090399 120000 724 7.1 71.7 1.6
090399 130000 725 7.0 73.1 1.5
090399 140000 727 7.0 746 1.5
090399 150000 72.8 7.0 756 1.5
090399 160000 729 6.9 76.2 1.5
090399 170000 73.3 7.0 76.3 1.5
090399 180000 735 7.0 76.2 1.5
090399 190000 737 7.1 75.8 1.5
090399 200000 73.9 7.3 75.3 1.5
090399 210000 739 7.5 74.8 1.5
090399 220000 739 7.6 74.4 1.5
090399 230000 739 7.8 74.0 1.5
090499 000000 73.9 7.8 73.7 1.5
090499 010000 74.1 8.0 735 1.5
090499 020000 742 8.0 733 1.5
090499 030000 74.4 8.1 732 1.5
090499 040000 74.6 8.1 73.0 1.5
090499 050000 748 8.0 728 1.5
090499 060000 74.8 7.8 7286 1.5
090499 070000 746 7.6 72.3 1.5
090499 080000 746 74 721 1.5
090499 090000 745 7.2 720 1.5
090499 100000 74.5 7.0 72.2 1.5
080499 110000 745 6.9 727 15
090499 120000 746 6.7 73.6 15
090499 130000 74.8 6.7 74.8 1.5
090499 140000 75.0 6.6 76.0 1.5
090499 150000 75.1 6.6 76.9 1.5
090499 160000 75.2 6.6 775 1.4
090499 170000 75.3 6.6 777 1.4
090499 180000 75.3 6.7 776 1.4
090499 180000 75.4 6.8 771 1.4
090499 200000 75.4 6.9 76.4 14
090499 210000 754 7.0 75.7 1.5
090499 220000 75.3 71 75.2 1.5
090499 230000 75.3 7.3 74.7 15
090599 000000 75.2 7.4 74.2 15
090599 010000 75.2 75 73.8 1.5
090599 020000 75.2 7.6 734 15
090599 030000 75.2 7.7 731 15
090599 040000 75.3 77 728 1.5
090599 050000 75.3 7.6 724 1.5
090599 060000 75.4 75 72.1 1.5
090599 (70000 75.3 7.4 71.8 1.5
090599 080000 75.2 7.2 716 1.5
090599 090000 75.2 7.0 716 1.5
090599 100000 75.1 6.9 71.8 1.5
090599 110000 75.0 6.7 723 1.5



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/l °F mg/l
090598 120000 75.0 6.6 728 15
090598 130000 748 6.5 731 1.5
090598 140000 74.6 6.4 73.4 1.5
090598 150000 744 6.4 73.3 15
090598 160000 74.2 6.4 73.2 1.5
090599 170000 74 4 6.5 73.2 1.5
090599 180000 74.0 6.5 73.2 15
0980599 190000 73.9 6.5 73.0 1.5
090599 200000 73.6 6.6 726 1.5
090599 210000 734 6.6 721 15
090599 - 220000 73.2 6.7 714 15
080599 230000 72.9 6.8 70.8 1.5
090699 000000 727 6.9 70.3 16
090699 010000 726 7.1 69.7 16
090699 020000 72.4 7.1 69.2 1.6
090699 030000 72.2 7.2 68.6 16
090699 040000 721 7.2 68.1 1.6
090699 050000 71.9 7.2 67.5 1.6
090699 060000 71.7 7.2 67.0 16
090639 070000 71.3 7.1 66.5 1.7
090699 080000 71.1 7.1 66.1 1.7
090699 090000 70.9 7.0 65.9 1.7
090699 100000 70.8 6.9 65.9 1.7
090699 110000 70.8 6.9 66.5 1.7
090699 120000 70.8 6.9 67.4 1.7
090699 130000 71.0 6.9 68.6 1.6
090699 140000 71.2 6.9 69.7 1.6
090699 150000 71.3 7.0 70.8 1.6
090699 160000 71.3 7.0 716 1.6
090699 170000 71.2 7.0 71.9 15
090699 180000 708 7.1 7.7 1.5
090699 190000 704 7.1 711 1.5
090699 200000 701 7.1 70.3 1.6
090699 210000 69.8 7.2 694 1.6
090699 220000 69.6 7.3 68.6 1.6
090699 230000 69.5 7.5 67.9 16
090799 000000 69.3 7.7 674 1.6
090799 010000 69.2 7.8 67.0 16
090799 020000 69.1 7.9 66.6 16
090799 030000 69.1 8.0 66.3 1.6
090799 040000 69.1 8.0 65.9 1.7
090799 050000 69.1 8.0 65.5 1.7
090799 060000 69.1 79 65.0 1.7
090799 070000 69.1 7.8 64.6 1.7
09079g 080000 69.0 7.7 64.3 1.7
090799 080000 68.9 7.5 64.1 1.7
090799 100000 69.0 7.4 64.3 17
090799 110000 68.8 7.2 65.0 1.7
090799 120000 68.8 7.2 66.0 1.7
090799 130000 68.7 7.1 67.4 1.7



Downstream Upstream

Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mq/l °F mgl/l
090799 140000 68.8 7.1 68.7 1.6
090799 150000 68.9 7.1 69.8 1.6
090799 160000 68.8 71 70.6 1.6
090799 170000 68.8 7.1 71.0 1.6
090799 180000 68.8 7.1 70.2 1.5
090799 190000 68.8 7.2 70.4 1.6
090799 200000 68.7 7.3 69.6 1.6
090799 210000 68.6 74 68.8 1.6
090799 220000 68.6 7.5 68.4 16
090799 230000 68.5 7.7 68.0 1.6
090899 000000 68.5 7.7 67.8 1.6
080899 010000 68.5 7.8 67.7 1.6
090899 020000 68.5 7.9 67.6 1.6
090899 030000 68.6 8.0 67.5 1.6
090899 040000 68.7 8.0 67.3 16
090899 050000 68.9 8.0 67.2 1.6
090899 060000 69.1 7.9 66.9 1.6
090899 070000 69.2 7.7 66.7 1.6
090899 080000 69.2 7.6 66.5 1.6
090899 090000 69.1 74 66.4 1.6
090899 100000 69.1 7.3 66.6 1.6
090899 110000 69.2 7.1 67.2 1.6
090899 120000 69.4 7.0 68.3 1.6
090899 130000 : 69.4 1.6
090899 140000 70.3 1.6
090899 150000 69.7 7.7 71.2 15
090899 160000 69.8 7.7 71.7 1.5
090899 170000 69.6 7.7 716 15

090899 180000 69.5 77

090899 180000 69.3 7.7 70.6 88
090899 200000 69.2 7.8 69.9 85
090899 210000 69.1 7.9 69.1 8.3
090899 220000 69.0 8.0 68.4 8.2
090899 230000 68.9 8.1 67.8 8.1
090999 000000 68.9 8.2 67.3 8.1
090999 010600 68.9 8.3 66.8 8.0
090999 020000 68.9 8.4 66.4 8.1
090999 030000 69.0 8.5 66.0 8.1
080999 040000 69.0 8.4 65.7 8.1
090999 050000 69.1 8.4 65.2 8.1
090999 060000 69.1 83 64.9 8.1
090999 070000 68.9 82 64.5 8.1
090999 080000 68.7 8.1 64.3 8.3
090999 0380000 68.5 79 64.3 85
090999 100000 68.3 7.8 64.2 8.9
090999 110000 68.0 7.7 64.5 9.3
090999 120000 67.8 77 64.8 94
090999 130000 67.7 7.6 65.1 9.6
090999 140000 67.4 76 65.3 2.8
090999 150000 67.2 76 65.3 2.8



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mgy/i °F mg/l
090999 160000 66.9 76 65.1 9.8
090999 170000 66.7 8.2 64.9 9.8
090999 180000 66.2 84 64.6 9.6
090999 180000 65.9 84 64.1 9.4
090999 200000 65.6 8.5 63.7 9.1
090999 210000 65.3 8.5 63.1 9.0
090999 220000 65.1 886 627 8.8
020999 230000 64.9 B7 62.3 8.8
091099 000000 64.6 8.2 61.9 8.8
091099 010000 64.5 85 616 8.8
091099 020000 64.3 8.5 " 613 8.7
091099 030000 64.2 8.5 61.0 8.7
091099 040000 64.0 8.8 60.8 8.7
091099 050000 638 8.8 60.5 8.7
091099 060000 63.7 8.8 60.3 8.8
091099 070000 63.4 8.8 60.0 8.8
091089 080000 63.2 8.7 59.8 8.9
091099 090000 63.1 8.6 59.8 9.2
091099 100000 63.0 8.5 59.8 9.6
091099 110000 63.1 8.4 60.3 10.2
091099 120000 63.0 8.4 61.1 104
091099 130000 62.8 8.4 61.5 10.5
091099 140000 62.7 8.4 61.6 10.4
091099 150000 62.6 84 61.7 10.5
091099 160000 624 8.3 61.6 10.5
091099 170000 62.2 8.4 61.8 10.4
091099 180000 62.2 8.4 61.7 10.4
091099 180000 62.0 8.4 61.6 10.2
091099 200000 618 B.S 614 9.9
091099 210000 61.6 8.6 61.1 9.7
091099 220000 61.5 8.6 60.7 95
081099 230000 61.4 8.8 60.5 9.5
091199 000000 61.2 9.0 60.3 9.4
091199 010000 61.1 9.0 60.0 94
091199 020000 61.0 9.1 59.7 94
091199 030000 61.0 9.2 59.3 9.4
091199 040000 60.9 9.2 58.9 94
091199 050000 60.8 9.3 58.6 9.4
091199 060000 60.7 9.3 58.2 9.4
091199 070000 60.5 9.3 578 9.5
091199 080000 60.4 9.1 57.5 9.6
091199 090000 60.4 9.1 57.3 98
091199 100000 60.5 9.0 576 10.1
091199 110000 60.6 8.9 58.4 10.5
091199 120000 60.9 8.8 59.5 10.6
091199 130000 61.4 B.8 60.8 10.7
091199 140000 81.5 8.8 62.2 10.8
091199 150000 61.8 8.7 63.3 10.8
091199 160000 61.8 8.7 64.1 10.7
091199 170000 61.7 8.7 64.5 10.6



Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l _ °F mg/l
091199 180000 61.7 8.8 64.4 104
091199 190000 61.7 89 638 10.1
091199 200000 61.6 9.0 63.1 9.8
091199 210000 61.4 9.1 62.3 9.6
091199 220000 61.4 92 61.8 9.4
091199 230000 61.4 8.3 614 9.4
091299 000000 614 9.4 61.1 9.3
091299 010000 615 8.5 61.0 9.3
091299 020000 61.5 8.6 61.0 9.2
091299 030000 61.7 9.8 61.0 92
091299 040000 61.9 9.8 61.0 9.1
091299 050000 62.2 9.8 60.9 9.1
091299 060000 62.5 9.7 608 9.1
091299 070000 62.5 9.5 60.7 9.1
091299 080000 62.6 9.3 60.6 9.2
091299 090000 62.5 9.1 60.5 9.4
091299 100000 62.5 9.0 60.5 9.6
091299 110000 62.4 8.9 60.7 9.8
091299 120000 62.5 8.8 615 10.2
091299 130000 62.4 8.6 62.3 10.3
091299 140000 62.2 8.5 63.2 10.3
091299 150000 62.3 8.5 63.6 10.4
091299 160000 62.4 8.5 63.8 10.5
091299 170000 624 8.5 64.0 104
091299 180000 62.5 8.5 63.8 10.3
091299 190000 62.4 8.5 63.6 10.0
091299 200000 62.3 85" 63.3 9.7
091299 210000 62.2 8.6 629 95
091299 220000 62.2 8.6 624 9.3
091299 230000 62.2 8.7 62.0 9.2
091399 000000 62.0 8.8 61.7 9.2
091399 010000 62.0 8.9 61.3 9.1
091399 020000 620 9.0 61.0 9.1
091399 030000 62.0 9.1 60.7 9.1
091399 040000 62.0 9.2 60.4 9.1
091399 050000 621 9.2 60.0 9.1
091399 060000 62.1 9.2 59.7 9.1
091399 070000 62.1 9.2 59.3 9.2
091399 080000 62.0 9.1 59.1 9.3
091399 020000 62.0 8.9 58.9 9.6
091399 100000 62.0 8.9 59.0 8.9
0091399 110000 62.0 88 595 10.2
091389 120000 62.0 8.7 599 104
091389 130000 620 8.6 60.5 10.6
091399 140000 62.0 86 61.1 106
091399 150000 61.9 8.5 61.6 10.7
091399 160000 61.9 8.6 62.0 10.6
091399 170000 618 86 62.1 10.6
091399 180000 61.6 8.7 61.8 104
091399 190000 61.4 8.6 614 10.2



~—

Downstream Upstream
Date Time Temperature  Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F mg/| °F mg/}
091399 200000 61.2 8.7 60.8 9.9
091399 210000 61.0 8.8 60.2 9.7
091399 220000 60.7 88 59.6 9.6
091399 230000 60.6 9.0 59.1 9.6
091499 000000 60.5 8.0 58.7 9.5
091499 010000 60.4 9.1 584 85
091499 020000 60.2 9.4 58.0 9.5
091499 030000 60.2 9.4 57.8 95
091499 040000 60.1 95 575 9.5
091499 050000 60.1 9.5 57.1 85
091499 060000 60.0 95 56.8 8.6
091498 070000 60.0 9.4 56.5 9.6
091499 080000 59.8 9.3 56.2 9.7
091499 090000 59.7 9.2 56.1 10.0
091499 100000 59.7 9.1 56.3 10.3
091499 110000 59.8 9.0 56.9 10.6
081499 120000 59.8 89 57.7 10.8
091499 130000 59.9 89 58.7 10.9
091499 140000 59.8 8.9 59.6 10.9
091499 150000 59.7 8.9 59.9 10.8
091499 160000 59.6 9.0 60.2 10.8
091499 170000 59.5 9.0 60.0 107
091499 180000 59.3 9.0 595 10.6
091499 190000 59.1 9.1 59.1 10.4
091499 200000 58.9 9.1 58.6 9.0
091499 210000 58.7 9.2 58.2 8.9
091499 220000 58.6 9.4 578 88
091499 230000 58.5 94 575 98
091599 000000 58.5 9.5 57.3 9.8
091599 010000 58.5 9.6 57.1 9.7
091599 020000 58.6 9.8 56.9 9.7
091599 030000 58.5 9.9 56.7 9.7
091599 040000 58.5 9.9 56.4 9.7
091599 050000 58.5 9.9 56.1 97
091599 060000 58.6 9.8 55.7 9.8
091599 070000 584 9.7 55.3 8.8
091599 080000 58.2 9.6 56.1 8.9
091599 090000 58.1 9.5 54.9 10.2
091598 100000 58.2 9.4 55.1 10.4
091599 110000 58.2 9.3 558 10.7
091599 120000 58.4 9.2 56.8 10.9
091599 130000 58.4 9.2 58.0 11.0
091599 140000 58.5 9.2 585 11.0
091599 150000 58.5 9.2 58.8 11.0
091599 160000 58.6 9.2 591 10.0
091599 170000 58.5 9.2 59.3 9.7
091599 180000 58.4 9.2 59.3 9.5
091599 190000 58.2 9.2 59.0 94
091599 200000 58.0 9.3 58.5 9.1
091599 210000 57.9 9.4 58.0 9.2



Downstream Upstream

Date Time Temperature = Dissolved Oxygen Temperature  Dissolved Oxygen
MMDDYY HHMMSS °F ma/l °F mg/l
091599 220000 57.8 9.5 576 92

091599 230000 57.7 9.5 57.2 9.0



Appendix B. Impoundment Profile Data




Appendix B. Profiles of dissolved oxygen and temperature in Shawano Projectimpoundment
collected biweekly between July 1 and September 15, 1999.

Date Depth Temperature Dissolved Oxygen
MMDDYY ft °F ma/L
071399 1 725 8.0
2 725 8.0
3 725 8.0
4 725 8.0
5 725 8.0
6 725 8.1
7 725 8.1
8 72.4 82
9 725 8.2
10 725 8.1
11 725 8.0
12 725 8.0
13 725 8.2
14 725 8.2
072699 1 814 8.0
2 81.4 8.0
3 81.3 8.0
4 81.3 8.0
5 81.2 8.0
6 81.2 8.0
7 81.2 8.0
8 81.1 8.0
9 81.1 8.0
10 81.1 8.0
11 81.1 8.0
12 81.1 8.0
13 81.1 8.0
14 81.1 7.9
081099 1 68.7 7.7
2 68.5 7.7
3 68.5 7.7
4 68.4 7.7
5 68.4 7.6
6 68.3 7.6
7 68.3 76
8 68.3 7.5
9 68.2 7.6
10 68.3 7.5
11 68.2 7.5
12 68.2 7.6

13 68.2 7.5



Date Depth Temperature Dissolved Oxygen
MMDDYY ft °F ma/L_
082399 1 68.8 8.0
2 68.8 8.0
3 68.7 8.0
4 68.7 8.0
5 68.7 8.0
6 68.7 8.0
7 68.7 8.0
8 68.7 8.0
9 68.7 8.0
10 68.7 7.9
11 68.7 79
12 68.7 7.8
13 68.7 7.8

090899 1 69.9 7.8
2 69.8 7.8
3 69.6 7.9
4 69.6 7.9
5 69.5 7.9
6 69.5 7.8
7 69.4 78
8 69.4 7.8
9 69.4 7.8
10 69.4 7.8
11 69.4 7.8
12 69.4 7.8
13 69.3 7.8





