Wisconsin Public Service Corporation

{a subsidiary of WPS Resources Corporation)
700 Nonth Adams Street

P.O. Box 19002

Green Bay, WI 54307-8002

August 9, 1999 OR\G\NAL

Mr. David P. Boergers, Secretary 2
Federal Energy Regulatory Commission - B ('_:_1
Attention: Director, Office of Hydropower Licensing o g ad]
Mail Code: DLC, HL-11.2 %’gjf’ =
888 First Street, N.E. o
Washington, DC 20426 LST - mrrn
Dear Secretary Boergers: Oz/q &£ - A
94‘33/ o =

Project No. 2d443-= Grand Rapids =<

Enclosed is the original and eight copies of the water quality monitoring data for the
Grand Rapids Hydroelectric Project (FERC Project No. 2433} as per the Water
Quality Monitoring Plan — Article 407 issued April 7, 1999 for the period of

7/5/99 - 8/2/99.

Documentation of Agency Consultation is included with this submittal.

The Water Quality Monitoring Plan (WQMP) specifies that the monitoring equipment
be sited directly in front of the intake {(upstream) and in the tailrace {downstream).
The WQMP requires that DO concentrations downstream of the project powerhouse
must not be less than 5.0 mg/L at any time. No DO concentrations of less than

5 mg/L were observed in this data submittal for the downstream location.

The dissolved oxygen data collected in the tailrace for the period of 7/5/99 to
7/15/99, is inconsistent with data collected before and after that monitoring period.
The dissolved oxygen data for this time period appears to be inaccurate. A
calibration malfunction is suspected.

For the period of 7/23/99 to 8/2/99 the datasonde malfunctioned, therefore no data
was collected. No data was collected due to excessive vibrations within the
deployment tube. Wisconsin Public Service Corporation is making attempts to
correct the problem by stabilizing the equipment within the deployment tube by the

use of foam padding.
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Mr. David P. Boergers, Secretary
August 9, 1999
Page 2

If you have any questions regarding the data, please contact Shirley Scharff at
{920) 433-1396.

Sincerely,

@//\/JU%

Charles A. Schrock
Senior Vice President - Energy Supply
Telephone: (920} 433-5515

vav

Enclosure

cc: Mr. Jim Fossum - USF&WS
Mr. Tom Thuemler - WDNR
Mr. Chris Freiberger - MDNR
Mr. Bruce Crocker - WPSC - CRI HYDRO
Mr. Shawn Puzen - WPSC - A2
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Wisconsin Public Servica Corporation

{a subsidiary of WPS Resources Carporation}
700 North Adams Street

0. Box 19002

August 9, 1998
Grean Bay, WI 54307-9002

Mr. Chris Freiberger

Michigan Department of Natural Resources
Stevens T. Mason Building

P. O. Box 30028

Lansing, Ml 48909-7528

Dear Chris:

Project No. 2443 - Grand Rapids Water Quality Monitoring

Enclosed is the water quality monitoring data for the Grand Rapids Hydroelectric Project (FERC
Project No. 2433) as per the Water Quality Monitoring Plan — Article 407 issued April 7, 1999
for the period of 7/5/99 - 8/2/99.

The Water Quality Monitoring Plan (WQMP} specifies that the monitoring equipment be sited
directly in front of the intake (upstream} and in the tailrace (downstream). The WQMP requires
that DO concentrations downstream of the project powerhouse must not be less than 5.0 mg/L
at any time. No DO concentrations of less than 5 mg/l. were observed in this data submittal
for the downstream location.

The dissolved oxygen data collected in the tailrace for the period of 7/5/99 to 7/15/99, is
inconsistent with data collected before and after that monitoring period. The dissolved oxygen
data for this time period appears to be inaccurate. A calibration malfunction is suspected.

For the period of 7/23/99 to 8/2/99 the datasonde malfunctioned, therefore no data was
collected. No data was collected due to excessive vibrations within the deployment tube.
Wisconsin Public Service Corporation is making attempts to correct the problem by stabilizing
the equipment within the deployment tube by the use of foam padding.

If you have any questions regarding the data, please do not hesitate to contact me at your
earliest convenience.

Sincerely,

gﬁ&bﬂ pm avd)

Shawn C. Puzen
Environmental Analyst
Telephone: {920) 433-1094

vav

Enclosure

cc: Mr. Robert Edwards - WPSC - D2
Mr. Ronald Schmidt - WPSC - D2
Mr. Shawn Puzen - WPSC - A2



Wisconsin Public Service Corporation

{a subsidiary of WPS Resources Corporation}
700 North Adams Street

PQ. Box 15002

August 9, 1999
Green Bay, WI 54307-8002

Mr. Jim Fossum

U. S. Fish & Wildlife Service
1015 Challenger Ct.

Green Bay, Wl 54311

Dear Jim:

Project No. 2443 - Grand Rapids Water Quality Monitoring

Enclosed is the water quality monitoring'data for the Grand Rapids Hydroelectric Project (FERC
Project No. 2433) as per the Water Quality Monitoring Plan — Article 407 issued April 7, 1999
for the period of 7/5/99 - 8/2/99.

The Water Quality Monitoring Plan (WQMP) specifies that the monitoring equipment be sited
directly in front of the intake {upstream} and in the tailrace (downstream). The WQMP requires
that DO concentrations downstream of the project powerhouse must not be less than 5.0 mg/L
at any time. No DO concentrations of less than 5 mg/L were observed in this data submittal
for the downstream location.

The dissolved oxygen data collected in the tailrace for the period of 7/5/99 to 7/15/99, is
inconsistent with data collected before and after that monitoring period. The dissoived oxygen
data for this time period appears to be inaccurate. A calibration malfunction is suspected.

For the period of 7/23/99 to 8/2/99 the datasonde malfunctioned, therefore no data was
collected. No data was collected due to excessive vibrations within the deployment tube.
Wisconsin Public Service Corporation is making attempts to correct the problem by stabilizing
the equipment within the deployment tube by the use of foam padding.

if you have any questions regarding the data, please do not hesitate to contact me at your
earliest convenience.

Sincerely,

S Qoo @Wg,am5

Shawn C. Puzen
Environmental Analyst
Telephone: {920} 433-1094

vav
Enclosure
cc: Mr. Robert Edwards - WPSC - D2

Mr. Ronald Schmidt - WPSC - D2
Mr. Shawn Puzen - WPSC - A2



Wisconsin Public Service Corporation

(a subsidiary of WPS Resources Corporation)
700 North Adams Street

P.C. Box 19002

August 9, 1999
Grean Bay, Wi 564307-9002

Mr. Tom Thuemler

Department of Natural Resources
101 N. Ogden Road

Peshtigo, WI 54157

Dear Tom:

Project No. 2443 - Grand Rapids Water Quality Monitoring

Enclosed is the water quality monitoring data for the Grand Rapids Hydroelectric Project (FERC
Project No. 2433) as per the Water Quality Monitoring Plan — Article 407 issued April 7, 1999
for the period of 7/56/99 - 8/2/99.

The Water Quality Monitoring Plan (WQMP) specifies that the monitoring equipment be sited
directly in front of the intake {upstream) and in the tailrace (downstream). The WQMP requires
that DO concentrations downstream of the project powerhouse must not be less than 5.0 mg/L
at any time. No DO concentrations of less than 5 mg/L were observed in this data submittal
for the downstream location.

The dissolved oxygen data collected in the tailrace for the period of 7/5/99 to 7/15/99, is
inconsistent with data collected before and after that monitoring period. The dissolved oxygen
data for this time period appears to be inaccurate. A calibration malfunction is suspected.

For the period of 7/23/99 to 8/2/99 the datasonde malfunctioned, therefore no data was
collected. No data was collected due to excessive vibrations within the deployment tube.
Wisconsin Public Service Corporation is making attempts to correct the problem by stabilizing
the equipment within the deployment tube by the use of foam padding.

if you have any questions regarding the data, please do not hesitate to contact me at your
earliest convenience.

Sincerely,

S bpem |

Shawn C, Puzen
Environmental Analyst
Telephone: (920} 433-1094

vav
Enclosure
cc: Mr. Robert Edwards - WPSC - D2

Mr. Ronald Schmidt - WPSC - D2
Mr. Shawn Puzen - WPSC - A2



Log File Name : grand upstream start 70599
Setup Date (MMDDYY) ; 070599

Setup Time (HHMMSS) : 115806

Starting Date (MMDDYY) : 070598

Starting Time (HHMMSS) : 130000
Stopping Date (MMDDYY) : 072099
Stopping Time (HHMMSS) : 130000

Interval (HHMMSS) : 010000

Warmup : Enable

==> Follow Variable and Calibration Change(s) <==

Date Time Temp pH SpCond DO DO
MMDDYY HHMMSS degC units mS/cm %Sat mg#l
70599 130000 2517 7.73 0.245 90.2
70599 140000 25.18 7.75 0.244 90.3
70589 150000 25.29 7.76 0.244 91.2
70589 160000 25.36 7.78 0.244 92.3
70589 170000 25.48 7.78 0.243 92.3
70599 180000 2544 .77 0.243 92.4
70599 180000 25.38 7.8 0.242 90.7
70599 200000 25.32 7.75 0.242 896
70589 210000 25.18 7.73 0.24 87.4
70599 220000 25.01 7.73 0.238 86.1
70599 230000 24.87 7.72 0.237 84.7
70699 0 2477 7.69 0.236 836
70699 10000 2468 7.64 0.235 826
70699 20000 24.61 7.64 0.234 81.5
70699 30000 24 .53 7.62 0.233 80.7
70699 40000 24.44 7.61 0.232 80.1
70699 50000 24.32 7.61 023 79.5
70699 60000 2419 76 0.232 78.3
70699 70000 2411 7.61 0.23 79.4
70699 80000 24.09 7.61 0.23 79.7
70699 $0000 24.14 7.63 0.23 79.1
70699 100000 2425 7.66 0.229 83.8
70699 110000 24.4 7.68 0.23 86.3
70699 120000 24.59 7.72 0.229 86.5
70699 130000 2478 7.76 0.228 884
70699 140000 2497 7.78 0.227 80.7
70699 150000 25.11 7.82 0.227 81.3
70699 160000 2524 7.84 0.227 92.7
706899 170000 25.29 7.84 0.227 94 4
70699 180000 2523 7.84 0.226 93.6
70699 190000 2512 7.82 0.225 92.3
70689 200000 24 92 7.77 0.225 90.7
70699 210000 2478 7.72 0.225 88.7
70699 220000 2462 7.69 0.225 86.4
70699 230000 24 .48 7.67 0.225 84.1
70799 0 24.34 7.65 0.224 831
70799 10000 24 22 7.62 0.223 819
70799 20000 2412 7.61 0.222 81.1
70799 30000 24.01 7.61 0.222 80.8
70799 40000 23.91 7.61 0.222 79.7
70799 50000 238 7.59 0.22 77.8
70799 60000 23.69 7.59 0.219 79.3
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83.6
82.8
83.5
837
82.9
813
79.9
787
78.5
77.6

76
76.3
75.7

76
75.8
744
74.3
749
74.8
75.8
76.4
77.6
78.6

6.85
6.85

6.8
6.83
6.66
6.92
6.94
7.04

7.07
7.15
7.12
7.12
7.23
7.13
7.17
7.02
6.89
6.82
6.79
6.67
6.61
6.58
6.55
6.56
6.63

6.6
6.59
6.66
6.76
6.82
6.81

7.05
7.08

71
7.04
7.09
7.1
7.04
6.92
6.81
6.72
6.71
6.64
6.51
6.54

6.5
6.53
6.51
6.39
6.38
6.43
6.42

6.5
6.53
6.63

8.7

13.5 &
135 &
13.5 &
135 &
135 &
135 &
13.5 &
13.5 &
13.5 &
13.6 &
135 &
135 &
136 &
135 &
136 &
136 &
13.5 &
13.5 &
135 &
135 &
135 &
135 &
13.5 &
13.5 &
13.5 &
136 &
13.4 &
134 &
134 &
134 &
134 &
134 &
134 &
13.4 &
134 &
134 &
134 &
134 &
133 &
134 &
134 &
134 &
134 &
134 &
134 &
134 &
133 &
133 &
134 &
134 &
134 &
134 &
133 &
133 &
133 &
133 &
134 &
134 &



71499
71499
71499
71499
71499
71499
71499
71499
71499
71499
71599
71599
71599
71599
71599
71599
71599
71589
71599
71599
71599
71599
71599
71599
71599

Recovery finished at 071599 144318

140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
¥
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000

21.62
21.76
21.92

219
21.87
21.88
21.83
21.77
2167

216
21.53
21.48
21.45

214
21.37
21.33
21.31
21.33
21.42
21.62
21.89
22.21
22.58
22.94
23.28

7.68
7.65
7.68
7.64
7.64
7.63
7.63
7.61
7.61
7.58
7.58

7.6

76
7.59
7.59
7.57
7.57
7.56
7.57
7.57

76
7.62
7.63
7.66
7.66

0.199
0.199

0.2

0.2

0.2

02

0.2
0.201

0.2
0.201
0.201
0.201
0.202
0.202
0.202
0.202
0.203
0.203
0.203
0.203
0.203
0.204
0.204
0.204
0.203

77.2
781
79.2
78.8
77.2
771
76.6
75.4

75
747
735
72.8
73.2
72.5
72.9
709
7.9
70.5
711

73
74.7
75.4
6.7

77
78.5

8.59
6.65
6.72
6.69
6.56
6.55
6.51
6.42

6.4
6.38
6.29
6.23
6.27
6.21
6.26
6.08
6.17
6.05
6.09
6.23
6.34
6.36
6.43
6.41
6.49

134 &
13.3 &
13.3 &
133 &
133 &
133 &
13.3 &
13.3 &
13.3 &
13.3 &
134 &
13.3 &
13.3 &
133 &
13.3 &
1328
13.38&
13.3 &
13.3 &
133 &
133 &
133 &
13.3 &
133 &
133 &



Log File Name : grand rapids upstream 7/15
Setup Date (MMDDYY) : 071599

Setup Time (HHMMSS) : 142704

Starting Date (MMDDYY) : 071599

Starting Time (HHMMSS) : 150000
Stopping Date (MMDDYY) : 072499
Stopping Time (HHMMSS) : 230000
interval (HHMMSS) : 010000

Warmup : Enable

==> Follow Variable and Calibration Change(s) <==

Date Time Temp pH SpCond DO DO
MMDDYY HHMMSS degC units mS/cm %Sat mg/l
71599 150000 23.72 7.55 0.203 854
71589 160000 23.91 7.61 0.203 85.7
71599 170000 24.01 7.58 0.203 849
71599 180000 24 16 7.55 0.203 84.1
71599 180000 2418 7.56 0.203 83.9
71599 200000 2409 7.55 0.203 83.4
71599 210000 23.98 7.54 0.203 81.3
71599 220000 23.87 7.53 0.202 80.5
71589 230000 2376 7.51 0.202 79.3
71699 0 23.65 7.49 0.202 78.5
71699 10000 23.58 7.49 0.201 77.7
71699 20000 2352 7.48 02 77
71699 30000 23.47 7.49 0.2 76.7
71699 40000 23.45 7.47 02 76.5
71699 50000 23.42 7.47 0.199 76.7
71699 60000 23.4 7.48 0.198 76.5
71699 70000 23.36 7.47 0.199 76.8
71699 80000 23.36 7.48 0.199 76.9
71699 90000 2345 7.5 0.199 78
71699 100000 238 7.62 0.197 79.5
71699 110000 23.83 7.55 0.196 80.7
71689 120000 24.07 7.58 0.196 82
71699 130000 24 4 7.59 0.195 83.7
71699 140000 24 62 7.58 0.195 84
71699 150000 24.75 7.59 0.195 85.2
71698 160000 249 7.6 0.195 85.2
71699 170000 24.93 7.59 0.193 851
71699 180000 24,88 7.56 0192 83.7
71699 180000 24 66 7.54 0.18 82.7
71699 200000 24 62 7.54 0.189 8286
71699 210000 24.53 7.51 0.187 82
71699 220000 24.42 7.61 0.185 80.8
71699 230000 24.31 7.5 0.184 80.1
71799 0 2422 7.49 0.181 80
71799 10000 2412 7.48 0.18 78.8
71799 20000 24.03 7.47 0.176 79.1
71798 30000 23.98 7.45 0173 78.4
71799 40000 23.87 7.44 0.172 78.2
71799 50000 23.78 7.43 0.169 77.5
71799 60000 2367 7.43 0.187 74.8
71799 70000 23.58 7.41 0.166 76.7
71799 80000 23.54 7.4 0.165 77

71799 90000 23.6 7.41 0.165 76.8

7.01
7.01
6.94
6.85
6.83

6.8
6.64
6.59
6.51
6.45

6.4
6.35
6.33
6.32
6.33
6.32
6.35
6.36
6.44
6.54
6.62
6.69
6.79
6.78
6.86
6.85
6.83
6.73
6.67
6.67
6.64
6.55
6.51
8.51
6.43
6.46

6.4

6.4
6.36
6.15
6.32
6.34
6.32

Batt
volts

15 &

15 &

15 &

15 &

15 &
14.9 &

15 &
149 &

15 &
149 &
149 &
149 &
149 &
14.9 &
148 &
149 &
148 &
14.8 &
14.8 &
14.8 &
14.8 &
148 &
14.8 &
148 &
147 &
146 &
147 &
147 &
147 &
14.7 &
147 &
147 &
14.7 &
147 &
147 &
148 &
14.7 &
147 &
146 &
146 &
146 &
146 &
146 &



71799
71799
71799
71799
71799
71799
71799
71799
71799
71799
71799
71799
71799
71799
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71989
71999
71699
71999
71999
71999
71999
71999
71999
71999
71999
71989
719889
71999
71999
71999
71999
71999
71999
71999

100000
110000
120000
130000
140000
150000
160000
170000
180000
180000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
80000
100000
110000
120000
130000
140000
150000
160000
170000
180000
190000

23.76
23.98
2431
24.56
24.84
25.04
253
25.34
25.27
251
24.88
24.64
24.45
24 .34
2418
24.09
24.01
23.94
23.85
2378
23.71
23.65
23.85
2374
23.87
24.11
24.29
2455
2473
24.91
25.06
25.14
2504
24.84
2464
24.49
24 42
24.31
24.25
242
2412
24.05

24
23.92
23.83
23.78
23.72
23.69
23.69
23.74
23.81
23.87
23.96
24.16
24.36
24.42
2438
24.33

7.42
7.43
7.43
7.46
7.45
7.45
7.47
7.47
7.48
7.45
7.42
7.4
7.39
7.38
7.37
7.37
7.38
7.37
7.37
7.36
7.36
7.36
7.37
7.39

7.4
7.44
7.44
7.46
7.47
7.4%
7.82
7.82
7.51
7.49
7.48
7.48
747
7.47

7.5
7.49
7.51
7.51
7.51
7.49
7.47
7.47
7.43
7.43
7.45
7.48
7.46
7.45
7.49

7.5
7.52

7.5
7.48
7.47

0.164
0.163
0.167
0.165
0.164
0.164
0.165
0.165
0.165
0.167
0.166
0.166
0.165
0.167
0.166
0.167
0.17
0.171
0.172
0.174
0.175
0.176
0.175
0.173
0.174
0.172
0.172
0.173
0.175
0.175
0.176
0.177
0.179
0.18
0.181
0.182
0.184
0.184
0.185
0.185
0.185
0.186
0.188
0.19
0.193
0.194
0.1985
0.195
0.196
0.196
0.196
0.186
0.198
0.199
0.2
0.199
0.202
0.202

77.5
78.5
78.5

80
80.6
81.2
80.8
80.7
80.4
78.8
78.7
77.4
76.5
748
747
737
73.3
728
72.3
7.7
70.7
71.2
71.8
725
73.9
75.7
76.9
77.9
78.7
80.1
80.6
80.8
79.9
78.9
77.7
777
76.8
75.8
75.2
74.6

75
74.7
738
73.6

€9
71.9
71.8
722
72.3
73.5
734
74.2
73.8
74.3
747
747
74.2
736

6.36
6.42
6.37
8.47
6.48

6.5 -

6.44
6.43
6.42
6.31
6.32
6.25

6.2
6.07
6.08
6.01
5.99
595
5.92
5.88
5.81
585

5.9
5.95
6.05
6.17
6.24

6.3
6.34
6.43
6.46
6.46
6.41
6.34
6.27
6.29
6.23
6.16
6.12
6.07
8.1

6.1
6.04
6.02
5.66

59

59
5.93
5.94
6.03
6.02
6.08
6.03
6.05
6.06
6.05
6.02
5.98

146 &
146 &
146 &
146 &
146 &
145 &
146 &
145 &
145 &
14.5 &
145 &
14.5 &
146 &
145 &
145 &
145 &
145 &
14.5 &
14.5 &
145 &
145 &
144 &
144 &
14.5 &
147 &
144 &
14.4 &
144 &
144 &
144 &
144 &
144 &
144 &
144 &
145 &
14.4 &
144 &
144 &
14.4 &
144 &
14.4 &
14.3 &
144 &
144 &
14.4 &
144 &
143 &
143 &
14.3 &
143 &
145 &
142 &
143 &
143 &
143 &
143 &
143 &
143 &



71999
71999
71999
71999
72099
72099
72099
72099
72099
72099
72099
72099
72099
72099
72098
72099
72098
72099
72099
72009
72099
72098
72099
72099
72096
72099
72099
72099
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72199
72299
72299
72299
72299
72299
72299

200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
80000
100000
110000
120000
130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000

2418
24.05
2397
23.78
23.67
23.56
23.45
23.38
23.31
23.25
23.2
23.18
23.22
23.42
23.63
23.85
24.05
24,18
24.31
2429
24.27
2423
24.09
24
23.87
23.7
2361
23.51
23.43
23.36
23.31
23.27
23.24
23.24
23.2
23.2
23.22
23.24
23.22
23.22
23.25
23.25
23.29
234
23.58
23.63
23.71
23.71
23.6
2349
23.38
23.24
23.12
23
22.91
22.82
22.73
22,64

7.47
7.46
7.46
7.43
7.43
7.43
7.44
7.44
7.42
7.42
7.43
7.42
7.48
7.48

7.5

7.5
7.51
7.54
7.53
7.53
7.56
7.53
7.53
7.52
7.582
7.49
7.48
7.48
7.49
7.47
7.47
7.47
7.51
7.52
7.53
7.51
7.51

7.5
7.54
7.54
7.55
7.53
7.56
7.57
7.56
7.55
7.56
7.55
7.52
7.53
7.49

7.5
7.47
7.47
7.49
7.45
7.48
7.47

0.2
0.202
0.201
0.202
0.203
0.202
0.203
0.203
0.203
0.202
0.203
0.202
0.202

0.2
0.201
0.201

0.2
0.199

0.2
0.201
0.201
0.201

0.2
0.201
0.201
0.202
0.202
0.201
0.201
0.202
0.202
0.203
0.203
0.202
0.204
0.203
0.203
0.203
0.204
0.204
0.203
0.204
0.204
0.204
0.203
0.203
0.206
0.205
0.204
0.205
0.205
0.206
0.207
0.205
0.206
0.207
0.206
0.208

727
71.7
70.8

70
68.8
68.4
68.1
68.2
67.7
67.9
67.7
67.3
68.5
69.9
71.4
72.2
73.1
74.4
75.3
75.2
751
74.5
73.7
73.4
72.8
71.9
71.3
704
70.1

70
69.8
69.7
€9.1
69.4
69.2
69.2
69.7
69.4
69.1
69.1
69.8
70.8
70.4
70.8
72.7
73.5
73.7
727
2.7
714

70
70.4
68.6
68.4
68.5
67.5
67.8
66.4

592
5.85
579
5.74
5.66
563
5.62
5.64

56
562
5.62
558
568
577
587
5.91
5.96
6.05
6.12
6.11

6.1
6.06
6.01

5.96
591
5.86
5.81
5.79
579
578
5.77
5.73
5.75
574
5.74
5.78
5.75
573
573
578
5.86
583
585
598
6.05
6.05
597
5.99
5.89
579
583

57

57
572
5.64
5.67
5.56

143 &
14.3 &
143 &
143 &
14.3 &
14.3 &
14.3 &
14.3 &
14.3 &
142 &
143 &
143 &
143 &
143 &
143 &
142 &
142 &
143 &
143 &
142 &
142 &
142 &
142 &
142 &
142 &
142 &
142 &
142 &
142 &
143 &
142 &
142 &
142 &
14.2 &
142 &
142 &
14.3 &
142 &
142 &
142 &
142 &
142 &
14.1 &
141 &
14.1 &
141 &
14.1 &
142 &
14.1 &
141 &
142 &
141 &
142 &
14.1 &
142 &
142 &
142 &
141 &



72299 60000 22.55 7.46 0.208 66.3 5.56 141 &

72209 70000 = 22.52 746 0208 67.5 5.67 141 &
72209 80000  22.57 746 0209 66.9 5.62 141 &
72299 90000  22.73 747 0209 68.8 5.75 141 &
72299 100000 23 75  0.200 69.1 5.75 14.1 &
72299 110000  23.31 7.55  0.209 70.5 583 -  14.18&
72299 120000  23.65 7.56 0.21 72 5.92 141 &
72299 130000  23.96 7.57 0.21 73.2 5.99 14.3 &
72209 140000  24.31 756  0.211 73.8 5.99 141 &
72299 150000  24.58 766 0211 75.5 6.1 14.1 &
72299 160000 24.9 758 0213 76.3 6.13 14.1 &
72299 170000  25.08 763 0213 76.8 6.15 141 &
72200 180000  25.17 76 0214 76.1 6.08 14.1 &
72299 190000  25.15 758 0213 75.8 6.06 141 &
72209 200000  25.08 757 0214 74.2 5.94 141 &
72299 210000  24.99 754 0215 72.2 5.79 141 &
72299 220000  24.86 758 0214 72.1 5.8 14.1 &
72290 230000  24.71 75 0213 70.5 568 141 &
72399 0 2458 7.51 0.214 69.6 562 14.1 &
72399 10000  24.47 75 0213 68.7 5.56 14 &
72309 20000  24.38 75 0214 68 5.52 141 &
72399 30000  24.31 749 0213 67.8 5.51 141 &
72399 40000 2425 748 0215 67.1 546 14 &
72309 50000 242 749 0213 67.2 5.47 141 &
72389 60000  24.16 747 0214 66.3 5.4 141 &
72399 70000  24.14 746 0215 65.5 5.34 141 &
72399 80000  24.09 755 0213 67.6 551 14.1 &
72399 90000  24.07 754 0214 67.2 5.48 14.1 &
72399 100000  24.05 75 0214 66.9 5.46 141 &
72399 110000  24.33 754 0215 68.8 5.59 14.1 &
72399 120000  24.64 756 0216 69.3 5.59 14.1 &
72399——430000-———26-04————F-34——6-0606 106-7 793 44-8  LguiPment vewoved

F2300-———140060—24-82———F01+—0-0184———94-——F 644448 Gom river
Recovery finished at 072399 152452



MiniSonde 4a 36466

Log File Name : grand upstream 072389
Setup Date (MMDDYY) : 072399
Setup Time (HHMMSS) : 124635
Starting Date (MMDDYY) : 072399
Starting Time (HHMMSS) : 140000
Stopping Date (MMDDYY) . 080399
Stopping Time (HHMMSS) : 170000
Intervat (HHMMSS) : 010000

Sensar warmup (HHMMSS) : 000200
Circltr warmup (HHMMSS) : 000030

Date Time Temp SpCond DO% pH IBatt
MMDDYY HHMMSS aC mS/cm  Sat Units Voits

Parameter setup or calibration changed at 072399 124759
Power loss from 072399 135755 to 072399 135806

Late probe turn on at 072399 135807

Power loss from 072399 135808 to 072399 135819

Late probe turn on at 072399 135820

Power loss from 072399 135820 to 072399 135831

Late probe turn on at 072399 135832

Power loss from 072399 135833 to 072399 135844

DO
mg/l



Log File Name : grand taiirace start 70593
Setup Date (MMDDYY) : 070598

Setup Time (HHMMSS) : 114216

Starting Date (MMDDYY) . 070589
Starting Time (HHMMSS) : 120000
Stopping Date (MMDDYY) : 072099
Stopping Time {(HHMMSS) : 120000
Interval (HHMMSS) : 010000

Warmup : Enable

==> Follow Variable and Calibration Change(s) <==

Date Time Temp pH SpCond DO DO
MMDDYY HHMMSS degC units mS/cm %Sat mg/l
70599 120000 24.73 7.47 0.254 100
70599 130000 24.73 7.63 0.254 105.8
70599 140000 2475 767 0.253 1086.1
70598 150000 2477 7.67 0.253 106
70599 160000 24.88 7.68 0.2582 106.5
70599 170000 2495 7.69 0.251 106.6
70599 180000 2497 7.68 0.251 106.6
70589 180000 24.97 7.67 0.249 106.1
70599 200000 2495 7.66 0.249 106.3
70599 210000 24.88 7.65 0.248 104.4
70589 220000 2438 7.64 0.247 104.3
70589 230000 2471 7.64 0.244 105.4
70688 0 2487 7.64 0.243 104.5
70699 10000 24.64 7.63 0.241 1051
70699 20000 24.62 7.63 0.24 103.6
70699 30000 24 58 7.63 0239 104 .4
70699 40000 24,54 7.62 0.239 103.4
70699 50000 24 47 7.62 0.238 104.6
70699 60000 24.38 7.62 0.237 103.7
70699 70000 24 32 7.62 0.237 104.1
70699 80000 2429 7.62 0.236 103.6
70689 80000 24.31 7.63 0.235 104.5
70689 100000 24.32 7.64 0.224 105.2
70699 110000 24.38 7.65 0.234 105.4
70699 120000 24 .45 7.65 0.233 105.9
70899 130000 24,56 7.66 0.233 107.2
70699 140000 24 69 7.67 0.232 108.6
70699 150000 248 7.68 0.231 109.5
70699 160000 24.89 7.69 0.231 108.5
70699 170000 24.91 7.69 0.232 110.2
70699 180000 2493 7.69 0.232 110.2
70699 190000 24 86 7.69 0.231 109.8
70699 200000 24.75 7.68 0.231 109.9
70699 210000 24.65 7.66 0.231 107.7
70699 220000 2454 7.65 0.23 107.7
70699 230000 24.45 7.64 0.23 107.2
70799 0 24.4 7.63 0.229 106.9
70799 10000 24.36 7.63 0.228 1071
70799 20000 2432 7.62 0.227 106.3
70799 30000 2427 7.62 0.226 106.4
70799 40000 242 7.62 0.225 106
70799 50000 24.07 7.62 0.225 107.2

70798 60000 23.94 7.62 0.224 107.1

8.05
8.51
8.54
8.52
8.54
8.54
8.54

8.5
8.51
8.38
8.38
849
8.42
8.47
835
842
8.35
8.46

8.4
8.44

8.4
8.47
8.53
853
8.57
865
874

8.8

8.7
8.83
8.83
8.82
8.84
8.68

8.7
8.67
8.65
8.67
8.62
8.63
862
873
8.74

Batt
voits

136 &
135 &
13.3 &
13.5 &
134 &
134 &
135 &
134 &
13.5 &
134 &
134 &
134 &
134 &
131 &
133 &
13.3 &
134 &
134 &

~13.2 &

134 &
134 &
13.3 &
132 &
133 &
133 &
13.3 &
133 &
13.3 &
13.3 &
132 &
133 &
132 &
13.2 &
132 &
132 &
132 &
132 4&
132 &
132 &
132 &
132 &
13.1 &
131 &



70799
70799
70789
70799
70799
70799
70799
70799
70799
70799
70799
70799
70799
70799
70799
70789
70799
70899
70888
70899
70899
70899
70899
70899
70898
70898
70899
70899
70899
70898
70899
70888
70899
70888
70898
708¢8
70899
70899
70899
70899
70898
70999
70999
70999
70998
70999
70999
70999
70999
70999
70999
70899
70999
70899
70999
70999
70899
70899

70000
80000
90000
100000
110000
120000
130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
S0000
100000
110000
120000
130000
140000
150000
160000
170000
180000
180000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000
150000
160000

23.85
23.78
23.74
23.76
23.81
23.89
23.98
24.07
2416
24.23
2427
24.31
24.31
242
24.05
23.99
23.89
23.81
23.76
23.6%
23.61
23.52
23.43
23.38
23.3
23.25
23.25
23.27
23.25
23.16
23.07
22.93
22.78
2259
2239
22.19
22
21.84
21.7
21.57
21.55
21.55
21.55
21.55
21.55
21.55
21.55
21.55
21.54
21.52
215
215
215
21.52
2164
218
21.96
22.14

7.62
7.62
7.83
7.64
7.65
7.66
7.67
7.68
7.69
7.69

7.7
7.69
7.68
7.67
7.66
765
7.63
7.63
7.63
7.62
7.62
7.62
7.62
7.61
7.61
7.62
7.62
7.62
7.62
7.62
7.62
7.62
7.62
7.62
7.62
7.63
763
7.64
7.65
7.65
7.65
7.65
7.65
7.65
7.64
7.64
7.63
7.62
7.61
7.61
7.61
7.61
7.61
7.61
762
7.63
764
7.65

0.224
0.224
0.224
0.224
0.224
0.224
0.224
0.224
0.224

0.224

0.224
0.223
0.223
0.222
0.222
0.222
0.221
0.221

0.22

0.22
0218
0.218
0.218
0.217
0.217
0.217
0.217
0.217
0.217
0.216
0.216
0.215
0.215
0.214
0.213
0.212

0.21
0.209
0.207
0.207
0.207
0.208
0.206
0.207
0.206
0.207
0.207
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.209
0.208

0.21

106.5
107.3
107.9
107.3
108.2
108.1
108.5
110.7
1101
1116
1119
110.2
112.3
1101
109.8
108.5
108.2
107.9
108.1
108.5
107.8
107.8
107.7
106.4
107.7
106.8

107
108.5
107.6
107.8
107.5
106.3

106
106.3
106.6
106.7
107.2

108
108.3
109.3
1076

108
107.3
107.4
107.6

108
106.5
106.3
106.2
105.6
105.8
105.8
106.2
106.6
105.9
104.8

107
107.8

8.72
8.79
8.84
8.79
8.86

892 -

8.93
9.02
8.96
9.06
8.08
8.94
9.1
8.95
8.95
885
8.84
8.83
8.86

89
8.86
8.87
8.88
8.78

89
8.84
8.85
8.97

89
8.94
8.92
8.85
8.84

89
8.96

9.08
9.18
9.23
9.34

g2
9.23
9.17
9.18

8.2
9.23

9.1
8.09
8.99
9.03
9.05
9.03

9.03
9.03
8.92
9.07
8.1

131 &
13.1 &

13 &
131 &
131 &

13 &
131 &
13.1 &

13&

13&

13&

13 &

13&

13 &

13&

13 &
13.1 &
131 &
13.1 &
131 &

13 &

13 &
129 &

13 &

13 &
129 &

13 &
12.9 &

13 &
12.9 &
129 &
129 &
12.9 &
129 &
12.¢ &
12.9 &
12.9 &
129 &
129 &
128 &
12.9 &
12.8 &
129 &
12.9 &
12.9 &
129 &
129 &
12.8 &
12.8 &
128 &
12.8 &
128 &
12.8 &
128 &
12.7 &
128 &
128 &
12.8 &



70999
70899
70999
70869
70999
70999
70999
71099
71099
71099
71099
71099
71099
71088
71099
71099
71099
71099
71099
71099
71099
71099
71099
71099
71099
71099
71099
71099
71099
71099
71099
71199
71199
71199
71199
71198
71199
71199
71199
71198
71199
71199
71199
71198
71199
71199
71189
71199
711989
71199
71199
71199
71199
71199
71199
71299
71299
71299

170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
50000
100000
110000
120000
130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000

2219
22.16

221
21.91
2185
21.71
21.57
21.43
21.34
21.25
21.15
21.04
20.96
20.87
20.74
20.66
20.62
20.66
20.74
20.83

20.9
21.03
21.17
21.25

214
21.41
21.38
21.27
21.18

211
21.03
20.96
20.87
20.78
20.89
20.59
20.48
20.36
20.27
20.24
20.26
20.34
20.48
20.69
20.94
21.06
21.27
21.45
21.64
21.61
21.59
21.48
21.43
21.27

21.2
2117
21.13
21.13

7.64
7.64
7.63
7.63
7.62
7.62
7.61
7.61
7.61
7.61

76
7.61
7.61
7.61
7.62
7.62
7.63
7.63
7.64
7.64
7.64
7.64
7.64
7.64
7.65
7.64
7.64
763
7.63
7.62
7.61
7.61
7.61
7.61
7.61
7.61
7.61
7.61
7.61
7.61
7.61
7.62
7.62
7.62
7.63
7.63
7.63
7.63
7.62
7.62
7.62
7.61

76
7.59
7.59
7.58
7.58
7.57

0.21

0.21

0.21
0.209
0.211

0.21
0.211
0.211
0.212
0.212
0.211
0.211
0.209
0.209
0.208
0.207
0.207
0.207
0.206
0.207
0.208
0.208

0.21

0.21

0.21

0.21

0.21

0.21
0.211

.21
0.211
0.212
0212
0.213
0.213
0.213
0.213
0.212
0.212
0.212
0.211

0.21

0.21
0.208
0.207
0.207
0.208
0.207
0.206
0.207
0.206
0.206
0.205
0.205
0.205
0.204
0.203
0.203

107.8
107.3
107.5

107
1071

106
106.7
106.8
106.4
106.1
106.6
105.7
107.3
106.8
106.7

108
107.5
108.6
108.6
109.4

110
110.2
1113
11186
1125
113.2
112.8
113.5
112.4
111.9

112
111.6
112.1

111
111.6
112.6
111.4
111.3

111
1116
1114
117
1116
112.9
112.2
1136
114.2
1134
1136
113.4
112.7

113
111.7
1116
109.4
110.5
109.6

110

9.1
8.06
8.09
8.08

9.1

8.03 -

9.1
8.15
8.13
9.12
8.18
8.12
8.28
8.25
9.26

94
9.38
9.45
9.43
9.48
9.52
9.52
9.58
9.59
9.64

9.7
9.68
9.75
9.68
9.65
9.67
9.65
9.71
9.63

8.7
9.81
9.73
8.74
9.73
9.78
9.76
9.77
9.74
9.82
9.71

9.8
9.82
9.71
9.69
9.68
9.62
9.67
9.57
9.59
9.41
9.52
9.45
9.48

128 &
12.7 &
12.7 &
128 &
128 &
128 &
128 &
128 &
127 &
128 &
12.7 &
127 &
126 &
12.7 &
12.7 &
12.7 &
12.7 &
128 &
127 &
127 &
12.7 &
127 &
12.7 &
127 &
12.7 &
12.7 &
12.7 &
12.7 &
12.7 &
12.7 &
12.7 &
127 &
12.7 &
126 &
126 &
126 &
126 &
126 &
126 &
126 &
126 &
126 &
126 &
126 &
126 &
126 &
126 &
126 &
125 &
12.6 &
126 &
126 &
125 &
126 &
12.6 &
126 &
126 &
126 &



71299
71298
71299
71299
71299
71299
71299
71299
71299
71289
71298
71299
71299
71299
71299
71299
71299
71299
71299
71299
71299
71399
71399
71399
71399
71399
71399
71399
71399
71399
71399
71399
71399
71398
71399
71399
71399
71399
71399
71399
71399
71399
71399
71399
71399
71499
71499
71499
71499
71499
71499
71499
71499
71499
71499
71499
71499
71499

30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000
150000
160000
170000
180000
180000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000

21.1
21.08
21.06
21.01
20.94
20.88
20.87
20.82
21.03
21.15
21.36
21.43
2161
21,78
21.93
21.96
21.94
21.96
21.84
21.71
21.62
21.58
21.52
21.47
21.43
21.43
21.43

21.4
21.34
21.31
21.31
21.36
21.41
21.52
21.59
21.54
21.54
21.585
21.61
21.62
21.64
21.64
21.61
21.57
21.55
21.55
21.54
21.54
21.54
21.54
21.55
21.59
2162
21.62
21.57
21.57
21.61
21.61

7.57
7.57
7.57
7.57
7.57
7.57
7.57
7.57
7.57
7.57
7.57
7.57
7.57
7.57
7.57
7.57
7.56
7.56
7.55
7.54
7.54
7.54
7.55
7.55
7.56
7.57
7.58
7.59
7.59

76

76
7.61
7.62
7.62
7.63
7.63
7.63
7.63
7.63
7.63
7.62
7.62
7.61
7.61

7.6
7.59
7.59
7.59
7.59
7.59

76
7.61
7.62
7.62
7.63
7.63
7.65
7.65

0.203
0.202
0.201
0.201
0.2
0.189
0.199
0.199
0.198
0.198
0.199
0.199
0.201
0.2
0.2
02
0.2
02
0.199
0.2
0.2
0.2
0.2
0.199
0.199
0.199
0.199
0.198
0.198
0.198
0.198
0.198
0.198
0.199
0.199
0.2
0.2
0.201
0.201
0.203
0.202
0.203
0.203
0.204
0.204
0.205
0.205
0.205
0.207
0.206
0.206
0.206
0.207
0.205
0.205
0.205
0.204
0.204

109.6
109.6
109.5
109.7

109
109.6
109.6
110.1
109.1
108.7
109.6
110.2
108.1
108.9
108.3
109.4
110.2
108.9
108.4

107
106.3
106.1
106.5
107.9
107.7
107.7

109
108.5
107.2
108.5
108.5
107.8
108.7
109.9
110.4

109

109
108.8
109.3
107.8
108.5
108.9
106.5
107.1
106.1
106.9
106.5
105.2
105.8
105.2
105.2
106.1
106.3
106.5
104.2
106.1
105.3
105.1

9.45
9.46
945
9.48
5.43

948 .

9.49
9.53
9.42
9.38
9.41
9.44
9.32
9.35
9.27
9.28
9.35
9.23
9.21
9.1
9.07
9.07
9.1
9.24
9.23
9.23
9.34

9.3

9.2
9.32
9.32
9.24
9.31

9.4
9.43
9.32
9.32

93
9.33

9.2
9.26
9.29
9.09
9.15
9.07
9.13
9.1
8.99
9.04
8.99
8.99
9.08
9.07
9.01

8.9
9.07
8.99
8.98

126 &
126 &
12.5 &
125 &
126 &
126 &
12.6 &
12.6 &
126 &
12.6 &
126 &
126 &
12.6 &
12.6 &
126 &
126 &
126 &
126 &
126 &
12.6 &
126 &
126 &
12.6 &
12.5 &
126 &
12.5 &
126 &
126 &
12.5 &
126 &
126 &
126 &
125 &
126 &
125 &
12.5 &
125 &
12.5 &
125 &
12.5 &
125 &
12.5 &
12.5 &
12.5 &
126 &
12.5 &
12.5 &
125 &
12.5 &
12.5 &
125 &
1258&
125 &
12.5 &
12.4 &
12.5 &
12.4 &
124 &



71499
71499
71499
71499
71499
71499
71499
71499
71499
71499
71499
71599
71569
71599
71599
71599
71599
71599
71589
71509
71599
71599
71589
71699
71699
71588
71599

Recovery finished at 071599 153642

130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000
150000

2182
21.85
21.62
21.71

21.7
21.64

21.7
21.71
21.64
21.61
21.57
21.54

21.5
21.48
21.48
21.47
21.47
21.47

215
21.55
21.68
21.85
22.07
22.35
2268
22.98
23.23

7.65
7.64
7.64
7.65
7.64
7.63
7.63
7.63
7.62
7.62
7.61
7.61
7.61

7.6

7.6

7.6

7.6

7.6

7.6

7.6
7.61
7.61
7.62
7.62
7.63
7.64
7.64

0.204
0.203
0.203
0.203
0.205
0.204
0.204
0.205
0.204
0.204
0.205
0.205
0.206
0.206
0.207
0.207
0.207
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.209

104.8
105.9
105.5
105.6
104.9
104.2
105.5

104
104.2
103.5
103.3
103.1
102.4
102.4
103.3
102.6
101.8

102
1014
100.7
102.3
100.9
101.9
103.2

104

104
104.8

8.94
9.05
9.01

8.94

889 .

8.99
8.86
8.89
8.83
a.82
8.82
8.76
8.76
8.84
878
872
8.73
8.68

8.6
872
8.57
8.62
8.69

8.7
8.65
8.67

125 &
125 &
125 &
124 &
125 &
124 &
124 &
125 &
124 &
125 &
124 &
124 &
124 &
125 &
124 &
124 &
125 &
124 &
124 &
124 &
124 &
124 &
124 &
124 &
12.4 &
124 &
124 &



Log File Name : grand rapids downstream 7/15
Setup Date (MMDDYY) : 071589

Setup Time (HHMMSS) : 152551

Starting Date (MMDDYY} : 071589

Starting Time (HHMMSS) : 160000

Stopping Date (MMDDYY) : 072599

Stopping Time (HHMMSS) : 160000

Interval (HHMMSS) : 010000

Warmup : Enable

==> Follow Variable and Calibration Change(s) <==

Date Time Temp pH SpCond DO DO
MMDDYY HHMMSS degC units mS/cm %Sat mg/l
71599 160000 23.45 7.55 0.203 82.3
71598 170000 23.59 7.57 0.203 825
71599 180000 2389 7.57 0.204 822
71599 190000 23.74 7.57 0.203 826
71589 200000 23.69 7.57 0.203 80.8
71599 210000 23.56 7.56 0.202 80.9
71599 220000 23.5 7.56 0.201 80.7
71589 230000 23.47 7.55 0.201 80.1
71699 0 23.44 7.54 0.201 80.6
71699 10000 23.44 7.55 0.202 806
71699 20000 23.42 7.54 0.202 794
71689 30000 23.44 7.55 0.203 79.4
71699 40000 23.48 7.55 0.202 81
71699 50000 23.48 7.56 0.202 79.9
71699 60000 23.39 7.56 0.2 80.9
71699 70000 23.28 7.56 0.2 80.1
71699 80000 23.18 7.56 0.199 80.2
71699 90000 23.17 7.56 0.199 80.4
71699 100000 23.2 7.57 0.198 81.3
71699 110000 23.39 7.57 0.188 822
71699 120000 23.57 7.58 0.198 81.8
71699 130000 23.78 7.58 0.197 826
71699 140000 24.08 7.58 0.186 83.2
71699 150000 24.26 7.59 0.195 84 .4
71699 160000 24.47 7.59 0.195 83.2
71699 170000 24.59 7.58 0.194 84.8
71699 180000 24 61 7.57 0.193 847
71699 150000 245 7.58 .19 84.7
71699 200000 24.42 7.57 0.188 83.2
71698 210000 24.35 7.56 0.185 82.4
71698 220000 2428 7.55 0.182 83.2
71699 230000 242 7.54 .18 83.1
71799 0 2411 7.53 0.177 81.5
71799 10000 24.04 7.52 0.174 82.3
71799 20000 23.97 7.5 0.171 81.6
71799 30000 23.88 7.5 0.169 81.9
71799 40000 23.79 7.49 0.167 81.9

71799 50000 23.66 7.48 0.165 81.7
71799 60000 23.53 7.47 0.163 80.7

71799 70000 23.42 7.48 0.162 79.2
71799 80000 23.37 7.46 0.16 79.4
71799 90000 23.38 7.45 0.159 79.9

71788 100000 23.51 7.45 0.158 795

6.79
6.79
6.76
6.78
6.64
6.66
6.66
6.61
6.65
6.65
6.55
6.55
6.68
6.59
6.69
6.63
6.65
6.67
6.74
6.79
6.74
6.78
6.79
6.86
6.73
6.85
6.84
6.86
6.74
6.69
6.76
6.76
6.65
6.71
6.67
6.71
6.72
6.72
6.65
6.54
6.56
6.61
6.55

Batt
volts

136 &
136 &
134 &
13.6 &
136 &
13.5 &
13.5 &
13.5 &
13.5 &
136 &
135 &
135 &
1358&
13.5 &
135 &
13.5 &
134 &
13.3 &
135 &
135 &
134 &
134 &
134 &
134 &
13.3 &
136 &
134 &
13.4 &
134 &
134 &
134 &
134 &
134 &
13.4 &
135 &
134 &
135 &
134 &
134 &
134 &
13.3 &
133 &
134 &



71799
71799
71799
71799
71799
71799
71796
71799
71799
71799
71799
71799
71799
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71899
71889
71899
71889
71899
71899
71899
71899
71899
71969
71999
71999
71999
71899
71999
71999
71999
71998
719899
71999
71999
71999
71999
71999
71999
71699
71999
71998
71998
71999

110000
120000
130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000
150000
160000
170000
180000
180000
200000

23.71
23.95
24.16
2437
24.56
247
2479
2474
2465
24.56
24 .36
243
2424
24.19
2413
24.06

24
23.93
23.87
23.82
23.79
23.75
23.73
23.76
23.86
24.01
2418
24 .31
24 47
2465
2474
24.63
24.49
24.43
24.39
24.31
24.31
24,29
24.26
2421
2413
24.08
24.02
23.84
23.88
23.77
23.66
23.58
2386
23.61
23.64
23.68
23.78
23.82

24
23.99
23.97
23.97

7.45
7.45
7.45
7.45
7.44
7.44
7.44
7.44
7.43
7.42
7.42
741
7.41

7.4
7.41

7.4
741
7.41
7.41
7.41
7.42
7.42
7.43
7.44
7.45
7.45
7.47
7.48
7.49
7.48

7.5

7.5

7.5

7.5

7.5

7.5

7.5
7.49
7.49

7.5

7.5

7.5
7.49

7.5
7.49
7.48
7.47
7.46
7.46
7.46
7.45
7.45
7.45
7.45
7.45
7.45
7.45
7.45

0.157
0.157
0.158
0.158
0.159

0.16

0.16

0.16

0.16

0.186
0.161
0.161
0.161
0.163
0.164
0.165
0.167
0.167
0.168
0.168
0.168
0.169
0.169
0.168
0.168
0.169
0.169

0.17
0.172
0.173
0.174
0.176
0.177
0.179
0.179

0.18
0.181
0.182
0.183
0.183
0.184
0.185
0.186
0.187
0.188

0.18
0.191
0.191
0.191
0.193
0.194
0.195
0.195
0.195
0.195
0.196
0.196
0.196

80.5
80.8
81.5
80.2
81.1

79
79.6
80.4
79.1

79
77.8
77.7
776
76.7
76.1
76.4
76.1
75.3
74.5
74.5
74.6
73.8
75.8
77.5
77.2

78
78.7
79.5
80.8
80.1
80.3
80.2
79.6
79.4
78.3

79
79.3
79.3
78.2
78.4
77.9
78.3
77.4
69.4
74.6
75.2
75.7
75.3

75
73.7
74.1
73.3

74
73.6
73.3
72.8
73.5
72.9

6.61
6.61
6.64
6.51
6.55

6.37 -

6.41
6.48
6.29
6.39
6.31
6.31
6.31
6.24

6.2
6.23
6.22
6.16

6.1
6.1
6.12
6.05
6.22
6.36
6.32
6.37
6.41
6.456
6.54
6.46
6.47
6.47
6.45
6.44
6.35
6.42
6.44
6.45
6.36
6.38
6.35
6.39
6.32
5.67
6.11
6.17
6.22

6.2
6.17
6.07
6.08
6.02
6.07
6.02
598
5.95
6.01
5.96

13.3 &
13.3 &
133 &
133 &
133 &
133 &
133 &
133 &
133 &
13.3 &
13.3 &
1338
13.5 &
13.3 &
132 &
13.3 &
13.2 &
133 &
13.2 &
133 &
132 &
1328
13.2 &
132 &
13.1 &
132 &
13.3 &
132 &
13.2 &
132 &
13.2 &
132 &
132 &
13.2 &
13.2 &
131 &
132 &
131 &
132 &
13.1 &
131 &
13.1 &
131 &
132 &
13.2 &
13.1 &
13.2 &
131 &
13.1 &
131 &
13.1 &
131 &
131 &
13.1 &
131 &
131 &
131 &
131 &



71999
71999
719989
72099
72099
72099
72099
72099
72099
72099
72089
72099
72099
72089
72099
72089
72099
72088
72099
72098
72099
72099
72099
72099
72099
72099
72099
72199
72199
72199
72199
72199
72199
72198
72199
72199
72199
72199
72198
72198
72199
72188
72199
72199
72199
72199
72199
72188
72189
72199
72199
72299
72299
72299
72299
72299
72299
72299

210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
90000
100000
110000
120000
130000
140000
150000
160000
170000
180000
190000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
80000
100000
110000
120000
130000
140000
150000
160000
170000
180000
150000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000

23.86
23.82
23.76
23.7
23.62
2364
23.58
23.55
23.53
23.51
23.51
23.52
23.64
23.75
23.85
23.95
23.99
24.06
24.04
24
23.95
23.84
23.74
23.66
23.57
23.49
23.44
23.41
23.37
23.34
23.37
23.39
23.41
23.41
23.42
23.41
23.38
233
23.25
23.24
23.19
23.18
23.24
23.35
23.35
23.4
23.44
23.4
23.3
23.22
23.12
23.04
22.94
22.87
22.84
22.76
22.68
22.61

7.45
7.45
7.45
7.45
7.45
7.45
7.46
7.46
7.47
7.47
7.48
7.49

7.5
7.51
7.52
7.82
7.52
7.53
7.53
7.53
7.53
7.52
7.52
7.82
7.52
7.52
7.51
7.51
7.51
7.52
7.51
7.52
7.52
7.53
7.53
7.53
7.53
7.53
7.53
7.53
7.53
7.53
7.53
7.53
7.53
7.53
7.53
7.52
7.52
7.51
7.51
7.51

7.5

7.5

7.5

7.5

7.5

7.5

0.196
0.196
0.196
0.186
0.185
0.195
0.195
0.195
0.195

0.185

0.185
0.195
0.154
0.195
0.195
0.195
0.194
0.195
0.195
0.195
0.196
0.196
0.196
0.196
0.196
0.196
0.196
0.197
0.197
0.197
0.197
0.197
0.198
0.197
0.197
0.197
0.197
0.197
0.197
0.197
0.198
0.197
0.198
0.198
0.198
0.198
0.198
0.198
0.198
0.199
0.1¢8

02

0.2

0.2
0.201
0.201
0.202
0.202

72.4
72.4
72.6
72.8
72.8

72
72.5
71.4
7.7
71.8
72.8
73.7
738
74.1
744

754

75.3
74.9
75.8

75
75.8
753
747
746
7486
744

75
742
74.7
73.9
743
74.4
743
746
73.3
73.3
745
74.4
73.3
747
74.2
73.9
73.6
738
739
746
737
74.2
73.8
725
722
733
72.8
721
714
71.6
711
70.9

5.93
593
5.95
5.98
5.99

592 -

5.97
5.88
591
5.92

6.07
6.07
6.08
6.09
6.16
6.16
6.11
6.19
6.12

6.2
8.17
6.13
6.13
6.14
6.14
8.19
6.13
6.17
6.1
6.14
6.15
6.14
6.16
6.05
6.05
6.16
6.15
6.07
6.19
6.16
6.13

6.1

6.1
6.11
6.18
6.08
6.13
6.11
6.01
5.99

6.1
6.07
6.02
596
5.99
5.96
595

13.1 &
131 &
131 &
13.1 &
131 &
131 &
131 &
131 &
131 &
13.1 &
13 &
13.1 &
13 &
131 &
138
13 &
13 &
13 &
13 &
13 &
13.1 &
13 &
131 &
13 &
13 &
13 &
13 &
13 &
13 &
13 &
13 &
13 &
13 &
13 &
13 &
13 &
13 &
12.9 &
13 &
13 &
13&
13 &
13 &
13 &
13 &
129 &
129 &
129 &
129 &
129 &
129 &
129 &
129 &
129 &
129 &
12.9 &
128 &
129 &



72299
72299
72298
72299
72298
72299
72299
72299
72299
72299
72299
72299
72299
72299
72299
72299
72299
72399
72399
72399
72399
72399
72399
72399
72399
72399
72399
72399
72399
72399

70000
80000
90000
100000
110000
120000
130000
140000
150000
160000
170000
180000
180000
200000
210000
220000
230000
0
10000
20000
30000
40000
50000
60000
70000
80000
20000
100000
110000
120000

22.59
22.65
2277
22.95
23.18
23.48
23.77
24,04
24.33
24.55
2474
2479
24 .83
24.84
2477
24.67
24.62
24.54
24.43
24.39
24.32

243
24.26
24.23
24,22
2421
24.18
2419
24.33
24.55

7.5

7.5
7.51

7.5
7.51
7.52
7.53
7.54
7.55
7.55
7.56
7.55
7.55
7.55
7.54
7.54
7.54
7.53
7.53
7.53
7.53
7.52
7.52
7.52
7.52
7.53
7.53
7.53
7.54
7.556

0.203
0.203
0.204
0.205
0.205
0.205
0.207
0.206
0.206
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.209
0.208
0.208
0.208
0.208
0.208
0.208
0.209
0.208
0.208
0.208
0.209
0.211

70.8
71.3
7.3
71.8
71.5
729
725
74.9
75.1
735
756
743
74.4
74.3
73.6
736
728
73.3
728
71.5
71.8
71.8
70.5
70.2
68.1
70.9
71.3
702
703
701

5.94
5.97
5.96
5.98
5.84

6.02 .

5.95
6.11
6.09
5.94
6.09
5.98
5.98
5.98
5.92
5.4
5.88
5.92
5.88

5.8
583
5.83
573
5.71
554
577
5.81
8.71
5.71
567

128 &
128 &
129 &
129 &
12.9 &
129 &
129 &
129 &
12.9 &
129 &
129 &
12.8 &
129 &
12.9 &
12.9 &
129 &
12.9 &
12.9 &
12.9 &
12.9 &
12.9 &
12.9 &
12.8 &
12.8 &
12.8 &
12.8 &
12.8 &
12.8 &
129 &
12.9 &

7239913006026 F 56— 00— 8F6——688—128 8
LF2300——H40000— 25 26— +—6-8606—962——F 68— 127 &
F2399—150000-——24-94———6B8—0-0007 95 F———FF+——12F &

Recovery finished at 072399 152330
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MiniSonde 36468 .

Log File Name : grand downstream 072399
Setup Date (MMDDYY) : 072399
Setup Time (HHMMSS) : 121224
Starting Date (MMDDYY) : 072399
Starting Time {(HHMMSS) : 133000
Stopping Date (MMDDYY) : 080399
Stopping Time (HHMMSS) : 150000
Interval (HHMMSS) : 010000

Sensor warmup (HHMMSS) : 000200
Circltr warmup (HHMMSS} : 000030

Date Time Temp SpCond DO% pH IBatt

MMODYY HHMMSS eC mS/cm Sat - Units Volts

72399 133000 24.83 0.204 72.5 7.53
72399 143000 251 0204 ° 73.2 7.55
72399 1583000 25.34 0.205 73.9 7.56
72399 163000 25.53 0.208 75.4 757
72399 173000 25.61 0.208 74.2 7.57
72399 183000 25.65 0.209 751 7.58
72398 193000 2563 0.21 74.7 7.57
72398 203000 25.85 0.211 73.6 7.57
72399 213000 25.48 0.212 72.9 7.57
72399 223000 25.35 0.213 726 7.57
72389 233000 2526 0.213 71.9 - 1.57
72499 3000 25.13 0.213 71.4 7.56
72499 13000 25.04 0.213 71 7.56
72499 23000 24.97 0.213 70.9 7.56
72499 33000 24.91 0.213 68.7 7.55
72498 43000 24,84 0.212 70.5 7.56
72499 53000 24.78 0.212 69.4 7.56
72499 63000 24.72 0.212 69.7 7.56
72499 73000 24.74 0.212 702 7.58
72499 B3000 24.84 0.212 709 7.58
72489 93000 25.02 0.213 716 76
72498 103000 2526 0.213 72.4 7.61
72499 113000 25.52 0.214 731 7.63
72499 123000 25.78 0.214 747 7.65
72499 133000 26.01 0.215 75.8 7.66
72499 143000 . 26.09 0.215 76.1 7.67
72489 - 153000 - 26.M1 0.216 76.2 7.68
72499 163000  26.26 0217 76.4 7.7
72499 173000 26.28 0.217 76.3 17
72489 183000 26.16 0.218 78.5 77
72499 183000 26.05 0.218 75.2 7.71
72499 203000 25.98 0.218 75 7.69
72499 213000 2594 0.218 74.5 7.69
72499 223000 25.85 0.217 74 7.69
72499 233000 2579 0.217 73.5 7.69
72599 3000 25.73 0.217 72.8 7.68
72599 13000 25.67 0.217 72.3 767
72599 23000 258 0.217 72.3 7.69
72599 33000 25.51 0.218 72 7.68
72588 43000 25.43 0.218 71.8 7.68
72599 53000 25.34 0.218 71.8 7.69

72599 63000 2527 0.218 71.4 7.69

59
59
59
59
59
5.9
59
5.8
58
5.9
58
58
57
5.8
59
58
58
57
58
58
58
57
58
57
57
57
5.7
5.7
5.7
57
5.7
57
57
586
57
56
5.6
57
57
57
586
56

DO
mg/i

583

5.886
5.89
5.99
5.88
5.95
5.92
5.84
579
578
574
5.71
5.69
5.69

56
5.67
5.59
5.62
566

57
574
577

58

59
597
5.98
5.99
599
597
5.93
5.92
5.91
5.87
5.84
5.81
5.76
572
5.74
572
572
572

57



72599
72599
72599
72599
72598
72598
72599
72599
72599
72599
725899
72599
72599
72599
72599
72599
72599
72699
72699
72699
72699
72699
72699
72699
72699
72699
72689
72699
72699
72699
72699
72699
72699
72699
72699
72699
72699
72699
72699
72699
72699
72799
72799
72799
72799
72799
72799
72799
72799
72799
72799
72789
72799
72798
72799
72799
72799
72798

73000
83000
93000
103000
113000
123000
133000
143000
153000
163000
173000
183000
193000
203000
213000
223000
233000
3000
13000
23000
33000
43000
53000
63000
73000
83000
93000
103000
113000
123000
133000
143000
153000
163000
173000
183000
183000
203000
213000
223000
233000
3000
13000
23000
33000
43000
53000
63000
73000
83000
93000
103000
113000
123000
133000
143000
153000
163000

25.24
25.27
25.35

25.5
2568

259
26.12
26.34
26.47
26.55

266
26.63
26.64

26.6
26.56
26.51
26.48
26.41
26.34
26.24
26.18
26.12
26.08
26.06
26.05
26.11
26.15
26.28
26.42
26.64
26.91
27.07
27.28
27.39
27.39
27.38
27.26
27.19
27.06
26.95
26.81
26.67

26.5
26.34
26.25
26.04
25.98
25.81
25.71
25.65
25.69
25.78
25.97
26.21
26.47

26.6
26.83
26.97

0.219
0.219

022

0.22

0.22

0.22
0.221
0221
0.222
0.222
0.222
0.223
0.223
0.224
0.223
0.224
0.224
0.224
0.225
0.225
0.226
0.226
0.226
0.226
0.227
0.226
0.226
0.226
0.226
0.226
0.226
0.226
0.226
0.226
0.226
0.227
0.227
0.227
0.226
0.226
0.226
0.226
0.225
0.226
0.226
0.226
0.226
0.226
0.226
0.226
0.227
0.227
0.228
0.228
0.228
0.228
0.228
0.228

71.5
71.3
7186
72.9
73.2
73.5
74.7
756
757
75.5
76.1
75.8
75.6
74.9
64.8
77.4
81.2
78.7
77.2
70.7
70.3
70.1
€69.8

70
69.7
69.4
68.6
78.2
78.3
74.9
75.1
75.2

76
76.2

76
80.3
78.8
80.1
79.2

78
76.4
759
749
745
74.7
71.3

74
728
73.5
73.5
74.2
73.8
73.2
74.9
76.5
70.9

83
82.3

7.7
7.71
7.7
7.72
7.74
7.75
7.76
7.78
7.78
7.79
7.79

78
7.81

7.8
7.77
7.76
7.75
7.74
7.73
7.72
7.72
.M
7.7
7.71
7.71
7.72
7.72
7.73
7.74
7.76
7.77
7.78
7.78

7.8

7.8
7.81
7.81

7.8

7.8
7.78
7.78
7.77
7.76

775

7.75
7.75
7.74
7.74
7.75
7.75
7.76
7.78

7.8
7.85
7.86
7.87
7.88

7.9

57
5.7
57
5.7
56
8.7
5.6
5.6
56
5.6
5.6
5.6
56
56
56
56
56
5.6
5.8
56
56
56
56
56
56
5.6
56
586
56
5.6
56
586
56
56
56
56
58
56
5.6
56
56
56
56
56
56
586
5.6
5.6
56
5.5
55
56
56
55
55
5.5
56
55

571
5.69

57
5.79

58
5.79
5.87
5.91
5.91
5.89
5.93

59
5.89
5.84
5.05
6.04
6.34
6.15
6.04
5.54
5.52
5.51
5.48
5.51
5.48
545
5.39
6.21
6.12
5.83
5.82

5.8
5.85
5.85
5.83
6.17
6.06
6.17
6.11
6.04
5.93

59
584
5.83
585
5.61
583
5.76
5.81
5.83
5.87
5.83
576
5.88
597
552
6.43
6.37



72799
72799
72799
72799
72799
72799
72799

72899

72899
72899
728399
72899
72898
. 72899
72899
72899
72899
72899
72899
72899
72899
72899
72899
72899
72899
72889
72899
72899
72899
72899
72899
72999
72999
72999
72999
72999
72999
72999
72999
72999
72999
72999
72999
72999
72999
72949
72999
72999
72999
72999
72999
72999
72999
72999
72999
73099
73089
73099

173000
183000
193000
203000
213000
223000
233000
3000
13000
23000
33000
43000
53000
63000
73000
83000
§3000
103000
113000
123000
133000
143000
153000
163000
173000
183000
193000
203000
213000
223000
233000
3000
13000
23000
33000
43000
53000
63000
73000
83000
93000
103000
113000
123000
133000
143000
183000
163000
173000
183000
193000
203000
213000
223000
233000
3000
13000
23000

27.04
27.06
27.04
26.97
26.88
26.7
26.58
26.43
26.32
262
26.03
25.96
25.88
25.75
25.73
25.75
25.83
26
26.18
26.56
26.83
27.04
27.22
27.32
27.39
27.45
27.46
27.39
27.3
27.19
26.97
26.89
26.75
26.53
26.45
26.31
26.17
26.08
25.92
2586
25.87
25.93
26.01
26.2
26.43
26.72
271
27.39
27.52
27.57
27863
276
275
27.44
27.32
27.22
27.02
26.83

0.228
0.228
0.228
0.228
0.228
0.228
0.228
0.228
0.228
0.227
0.227
0.227
0.227
0.227
0.227
0.227
0.227
0.227
0.227
0.228
0.227
0.227
0.227
0.227
0.228
0.228
0.228
0.228
0.229
0.229

0.23

0.23

0.23

0.23

0.23

0.23

0.23
0.231
0.231
0.231
0.231
0.231
0.231
0.231
0.231
0.231
0.231
0.231
0.231
0.231
0.231
0.231
0.232
0.232
0.232
0.232
0.233
0.233

81.7
81.3
81.1
8o.2
80.7
78.6
786
77.2
771

77 .

74.4
75.1
75.7
734
74.5
73.8
748
75.2
75.7
746
76.7

78
78.7
76.3
82.7
83.4
82.9
822
81.1
80.5
77.4
78.8
77.8
752

76
75.3
74.2
73.6

73
74.2
73.3
727
741
748

75
76.6

78
79.8
80.7
81.3
82.1
82.6
822

82
80.6

80
776
75.9

79

7.9

7.9

7.9
7.88
7.87
7.86
7.85
7.84
7.82
7.82
7.81

7.8

78
71.79

7.8
7.79
7.81
7.82
7.85
7.87
7.89
7.9
7.92
7.93
7.93
7.93
7.92
7.91
7.88
7.88
7.86
7.85
7.84
7.83
7.82

7.8

7.8
7.81

7.8
7.81
7.81
7.81
7.83
7.84
7.86
7.88
7.93
7.93
7.95
7.95
7.96
7.94
7.93
791

7.9
7.89
7.88

5.5
55
55
56
55

56

65
5.5
55
55
54
5.5
5.5
5.4
5.5
55
565
54
5.5
5.5
55
55
55
55
55
55
5.4
55
54
54
54
5.5
54
55
55
5.5
54
55
54
54
55
55
54
55
55
5.5
55
5.5
54
54
54
54
5.4
5.5
54
54
54
55

6.32
6.28
6.26
6.21
6.25
6.11
6.13
6.03
6.04
6.04
5.86
5.92
597

58
5.89
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Recovery finished at 080299 152130
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