January 23, 2019
Submitted Electronically Via Email

Cheryl Laatsch

Wisconsin Dept. of Natural Resources
N7725 Hwy 28

Horicon, WI 53032
Cheryl.laatsch@wisconsin.gov

RE: FERC Project No. 2113, Article 411 Compliance

In compliance with Article 411 of WVIC’s FERC license, we hereby submit the annual
report summarizing the water quality data collected in 2019. The “Headwater/Tailwater
(HWTW) Biweekly Monitoring at Man-Made Reservoirs Dissolved Oxygen and Water
Temperature Report”, included as an attachment to this submittal, contains the data
collected for the “Biweekly Monitoring at Man-Made Reservoirs”.

WVIC was unable to take headwater (HW) and tailwater (TW) readings at the following
locations and dates for the reasons outlined below:

Willow Reservoir
e April (2 HW) — High flows

Spirit Reservoir
e January (1 HW) — High flows
e April (1 HW) — High flows
e May (1 HW) — High flows
e August (1 HW) — High flows
e October (1 HW) — Dam maintenance

Eau Pleine Reservoir
e February (1 TW) — Ice shelf
e March (1 TW) — Ice shelf
e December (1 HW) —Ice



mailto:Cheryl.laatsch@wisconsin.gov

If you have any questions or concerns please contact me at (715) 848-2976 Ext. 308 or
email sblado@wvic.com.

Sincerely,

Scott J. Blado

Environmental Specialist

Enclosure: 2019 Annual Water Quality Data Summary
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Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
EAU PLEINE RESERVOIR EAU PLEINE RESERVOIR
Jan 3, 2019 Mar 11, 2019
Headwater 8.8 Headwater 59
1.0 8.9 3.1 1.0 3.9 2.8
2.0 8.7 3.1 2.0 4.0 2.8
3.0 8.8 3.1 3.0 4.0 2.8
4.0 8.7 3.1 4.0 4.0 2.9
5.0 8.6 3.1 4.9 4.0 2.9
6.0 8.4 3.2 5.4 4.0 2.9
7.0 8.3 3.2 5.8 4.0 3.4
7.8 8.3 3.3 Tailwater 0.3
8.3 8.3 3.4 0.2 12.0 3.2
8.7 8.3 3.5 Mar 28, 2019
Tailwater 0.2 Headwater 8.8
0.1 12.9 3.4 1.0 4.9 1.8
Jan 11, 2019 2.0 5.0 1.6
Headwater 8.6 3.0 5.0 1.8
1.0 6.9 3.6 4.0 5.0 1.7
2.0 6.7 3.7 5.0 5.0 1.8
3.0 6.7 3.7 6.0 5.1 1.8
4.0 6.7 3.7 7.0 51 1.8
5.0 6.7 3.7 7.8 5.1 1.8
6.0 6.7 3.7 8.3 5.2 1.8
7.0 6.6 3.7 8.7 5.2 2.0
7.6 6.6 3.7 Apr 8, 2019
8.1 6.6 3.7 Headwater 9.2
85 6.6 3.7 1.0 4.8 2.9
Tailwater 0.2 2.0 4.8 3.0
0.1 13.3 2.4 3.0 4.8 3.0
Feb 15, 2019 4.0 4.8 2.9
Headwater 7.5 5.0 4.8 2.9
1.0 8.3 3.6 6.0 4.8 2.9
2.0 8.1 3.6 7.0 4.8 3.0
3.0 8.1 3.6 8.2 4.8 3.0
4.0 8.0 3.6 8.7 4.8 3.0
5.0 8.0 3.6 9.1 4.8 3.1
6.0 8.0 3.6 Tailwater 0.2
6.5 8.1 3.7 0.1 11.7 3.7
7.0 8.0 3.8 Apr 16, 2019
7.4 8.0 3.8 Headwater 8.4
Feb 27, 2019 1.0 9.8 34
Headwater 6.1 2.0 9.8 3.3
1.0 6.9 2.3 3.0 9.8 3.4
2.0 6.5 2.4 4.0 9.8 3.4
3.0 5.7 3.0 5.0 9.8 35
4.0 5.3 3.2 6.0 9.7 35
5.1 5.4 3.2 7.0 9.7 3.6
5.6 55 3.1 7.4 9.7 3.6
6.0 5.5 3.0 7.9 9.7 3.6
Tailwater 0.2 8.3 9.7 3.7
0.1 12.4 2.6 Tailwater 0.2

0.1 12.4 7.6
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Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
EAU PLEINE RESERVOIR EAU PLEINE RESERVOIR
May 8, 2019 Jun 26, 2019
Headwater 8.2 Headwater 8.7
1.0 9.4 8.2 1.0 104 20.6
2.0 9.4 8.3 2.0 10.3 20.5
3.0 9.3 8.3 3.0 101 205
4.0 9.4 8.4 4.0 9.8 204
5.0 9.3 8.4 5.0 95 203
6.0 9.1 8.2 6.0 8.4 19.9
7.2 9.0 8.2 7.0 1.4 17.4
7.7 9.0 8.2 7.7 1.2 17.3
8.1 9.0 8.2 8.2 1.2 17.4
Tailwater 0.3 8.6 1.2 17.5
0.2 11.3 8.6 Tailwater 0.3
May 30, 2019 0.2 8.9 19.8
Headwater 9.1 Jul 11, 2019
1.0 12.7 15.9 Headwater 9.0
2.0 12.4 15.8 1.0 7.1 240
3.0 11.8 15.5 2.0 6.7 23.9
4.0 9.6 14.1 3.0 6.7 23.9
5.0 9.6 14.0 4.0 6.3 238
6.0 9.2 13.9 5.0 35 227
7.0 9.2 13.9 6.0 1.6 217
8.1 9.2 13.8 7.0 0.1 19.6
8.6 9.2 13.8 8.0 0.2 19.3
9.0 9.2 13.9 8.5 0.2 19.1
Tailwater 0.2 8.9 0.2 18.7
0.1 10.2 14.9 Tailwater 0.3
Jun 12, 2019 0.2 8.4 215
Headwater 8.6 Jul 22, 2019
1.0 7.3 18.8 Headwater 9.0
2.0 7.2 18.8 1.0 40 244
3.0 6.6 18.5 2.0 40 244
4.0 5.8 18.2 3.0 39 244
5.0 5.8 18.2 4.0 39 244
6.0 5.8 18.1 5.0 3.9 24.3
7.0 5.7 18.1 6.0 39 243
7.6 5.7 18.1 7.0 3.9 24.3
8.1 5.7 18.2 8.0 3.9 24.3
8.5 5.7 18.2 8.5 3.8 24.3
Tailwater 0.4 8.9 3.8 24.3
0.3 9.0 18.1 Tailwater 0.3

0.2 94 250
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Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
EAU PLEINE RESERVOIR EAU PLEINE RESERVOIR
Aug 12, 2019 Sep 16, 2019
Headwater 8.8 Headwater 8.8
1.0 5.3 24.4 1.0 11.6 18.2
2.0 3.9 24.3 2.0 10.5 18.0
3.0 3.4 242 3.0 6.7 17.7
4.0 3.3 242 4.0 6.2 17.6
5.0 2.8 24.1 5.0 6.2 17.6
6.0 24 240 6.0 6.2 17.6
7.0 2.0 23.9 7.0 6.2 17.6
7.8 0.3 233 7.8 6.2 17.6
8.3 0.3 23.2 8.3 6.2 17.7
8.7 0.3 23.1 8.7 6.2 17.8
Tailwater 0.3 Tailwater 0.2
0.2 7.3 24.0 0.1 8.0 18.0
Aug 22, 2019 Oct 8, 2019
Headwater 8.8 Headwater 9.2
1.0 7.0 231 1.0 9.5 14.6
2.0 5.8 23.0 2.0 9.5 14.6
3.0 54 230 3.0 9.5 14.6
4.0 52 230 4.0 9.4 14.6
5.0 50 229 5.0 9.4 14.6
6.0 46 229 6.0 9.4 14.6
7.0 3.8 22.9 7.0 9.4 14.6
7.8 3.8 229 8.2 9.3 14.6
8.3 3.7 22.9 8.7 9.3 14.6
8.7 36 229 9.1 9.3 14.6
Tailwater 0.3 Tailwater 0.3
0.2 8.3 230 0.2 10.0 15.4
Sep 6, 2019 Oct 23, 2019
Headwater 8.2 Headwater 9.4
1.0 8.9 19.5 1.0 11.4 9.2
2.0 8.9 19.5 2.0 11.4 9.2
3.0 8.8 19.5 3.0 11.4 9.2
4.0 8.8 19.5 4.0 11.4 9.2
5.0 8.7 19.5 5.0 11.4 9.1
6.0 8.6 19.5 6.0 11.4 9.2
7.2 8.5 19.5 7.0 11.3 9.2
7.7 8.4 19.5 8.0 11.3 9.2
8.1 8.4 19.5 8.4 11.3 9.2
Tailwater 0.3 8.9 11.3 9.2
0.2 9.4 19.5 9.3 11.2 9.2
Tailwater 0.2

0.1 10.8 8.3
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Total Sample Total Sample
Depth  Depth DO  Temp Depth  Depth DO  Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
EAU PLEINE RESERVOIR RAINBOW RESERVOIR
Nov 5, 2019 Jan 17, 2019
Headwater 8.7 Headwater 7.2
1.0 134 4.7 1.0 10.0 0.2
2.0 13.4 4.7 2.0 10.0 0.2
3.0 134 4.7 3.0 10.0 0.3
4.0 13.3 4.7 4.0 9.8 0.6
5.0 13.3 4.7 5.0 9.7 0.9
6.0 13.3 4.6 6.2 9.7 1.0
7.0 13.3 4.6 6.7 9.7 1.0
7.7 13.2 4.6 7.1 9.7 1.0
8.2 13.2 4.6 Tailwater 0.8
8.6 13.1 4.7 0.7 12.5 0.9
Tailwater 0.3 Jan 31, 2019
0.2 12.7 4.7 Headwater 6.9
Nov 14, 2019 1.0 9.2 0.4
Headwater 10.4 2.0 9.1 0.3
3.0 9.1 0.5
1.0 14.4 0.7 4.0 9.0 0.6
2.0 14.4 0.7 5.0 9.1 0.4
3.0 14.3 0.7 5.9 9.0 0.6
4.0 14.3 0.7 6.4 9.0 0.7
5.0 14.3 0.7 6.8 9.0 0.7
6.0 14.2 0.8 Tailwater 1.4
7.0 14.1 0.8 1.3 12.4 0.7
8.0 14.1 0.8 Feb 18, 2019
9.0 14.0 0.9 Headwater 6.0
9.4 13.9 0.9 1.0 7.3 0.3
9.9 13.8 11 2.0 7.3 0.3
10.3 13.7 1.1 3.0 7.3 0.3
Tailwater 0.3 4.0 7.3 0.3
0.2 14.4 0.8 5.0 7.3 0.3
Dec 5, 2019 5.5 7.3 0.4
Headwater 9.1 5.9 7.3 0.3
1.0 13.5 0.6 Tailwater 1.0
2.0 134 0.6 0.9 11.3 0.5
3.0 13.4 0.6 Feb 22, 2019
4.0 13.3 0.7 Headwater 6.0
5.0 13.1 0.7 1.0 6.6 0.4
6.0 13.0 0.8 2.0 6.7 0.3
7.0 12.9 0.8 3.0 6.6 0.4
8.1 125 1.0 4.0 6.6 0.4
8.6 115 1.4 5.0 6.6 0.5
9.0 10.6 2.1 5.5 6.6 0.5
Tailwater 0.2 5.9 6.6 0.5
0.1 14.8 1.0 Tailwater 1.0
Dec 17, 2019 0.9 10.9 0.6
Tailwater 0.2

0.1 11.2 14
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Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
RAINBOW RESERVOIR RAINBOW RESERVOIR
Mar 5, 2019 May 23, 2019
Headwater 5.6 Headwater 8.5
1.0 6.0 0.4 1.0 9.6 11.7
2.0 6.0 0.4 2.0 9.6 11.7
3.0 5.9 0.4 3.0 9.5 11.7
4.0 5.9 0.5 4.0 9.5 11.7
4.6 5.9 0.5 5.0 9.5 11.7
5.1 5.9 0.6 6.0 9.4 11.7
5.5 5.9 0.6 7.1 9.4 11.7
Tailwater 1.3 7.5 9.4 11.7
1.2 10.7 0.7 8.0 9.4 11.7
Mar 19, 2019 8.4 9.4 11.7
Headwater 5.9 Tailwater 0.2
1.0 5.6 0.2 0.1 10.7 11.7
2.0 55 0.2 May 31, 2019
3.0 5.3 0.3 Headwater 8.4
4.0 5.0 0.5 1.0 9.0 14.8
4.9 4.9 0.6 2.0 8.7 13.8
5.4 4.9 0.6 3.0 8.7 13.8
5.8 4.9 0.7 4.0 8.6 13.7
Tailwater 0.9 5.0 8.5 13.6
0.8 11.3 0.7 6.0 8.5 13.6
Apr 25, 2019 7.0 8.4 13.5
Headwater 8.4 7.4 8.3 13.4
1.0 10.8 4.2 7.9 8.3 13.4
2.0 10.8 4.2 8.3 8.3 13.5
3.0 10.8 4.2 Tailwater 0.4
4.0 10.7 4.1 0.3 9.8 14.2
5.0 10.7 4.2 Jun 13, 2019
6.0 10.7 4.2 Headwater 8.2
7.0 10.6 4.2 1.0 7.8 18.3
7.4 10.6 4.2 2.0 7.8 18.3
7.9 10.6 4.2 3.0 7.8 18.3
8.3 10.6 4.2 4.0 7.8 18.3
Tailwater 0.2 5.0 7.8 18.3
0.1 12.1 4.1 6.0 7.8 18.3
Apr 30, 2019 7.2 7.8 18.3
Headwater 8.4 7.7 7.8 18.3
1.0 10.9 3.7 8.1 7.8 18.3
2.0 10.8 3.7 Tailwater 0.5
3.0 10.8 3.7 0.4 9.3 18.3
4.0 10.8 3.7 Jun 27, 2019
5.0 10.8 3.7 Headwater 8.0
6.0 10.8 3.7 1.0 8.2 20.5
7.0 10.8 3.7 2.0 8.0 20.4
7.4 10.8 3.7 3.0 79 204
7.9 10.8 3.7 4.0 7.6 20.2
8.3 10.7 3.8 5.0 7.2 19.9
Tailwater 0.2 6.0 7.1 19.9
0.1 125 3.7 7.0 7.1 19.9

7.5 7.1 19.9
7.9 7.1 20.0

Tailwater 0.7
0.6 9.0 20.3



WV I C Headwater/Tailwater Biweekly (Twice Monthly) Monitoring at Man- Print Date: Jan 23, 2020

Made Reservoirs Dissolved Oxygen and Water Temperature Report Page 6 of 14
Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
RAINBOW RESERVOIR RAINBOW RESERVOIR
Jul 12, 2019 Sep 10, 2019
Headwater 7.9 Headwater 8.3
1.0 75 233 1.0 8.3 16.6
2.0 7.5 23.2 2.0 8.3 16.6
3.0 75 232 3.0 8.3 16.6
4.0 74 232 4.0 8.3 16.6
5.0 72 231 5.0 8.3 16.6
6.0 6.0 227 6.0 8.2 16.6
6.9 5.4 22.4 7.3 8.2 16.6
7.4 50 223 7.8 8.2 16.6
7.8 4.9 22.2 8.2 8.2 16.7
Tailwater 0.9 Tailwater 0.7
0.8 83 229 0.6 9.5 16.7
Jul 29, 2019 Sep 24, 2019
Headwater 8.1 Headwater 8.3
1.0 7.2 23.1 1.0 8.8 18.2
2.0 72 231 2.0 8.6 18.1
3.0 7.2 23.1 3.0 8.5 18.1
4.0 7.2 23.1 4.0 7.8 17.7
5.0 7.1 23.1 5.0 7.6 17.6
6.0 7.1 23.1 6.0 7.6 17.6
7.1 7.1 23.1 7.3 7.3 17.6
7.6 7.1 23.1 7.8 7.2 17.5
8.0 71 231 8.2 7.0 17.4
Tailwater 0.4 Tailwater 1.0
0.3 8.5 23.4 0.9 9.3 17.9
Aug 6, 2019 Oct 25, 2019
Headwater 8.1 Headwater 8.4
1.0 75 228 1.0 10.2 7.2
2.0 7.4 22.8 2.0 10.2 7.2
3.0 71 228 3.0 10.2 7.2
4.0 6.7 228 4.0 10.1 7.2
5.0 6.0 226 5.0 10.1 7.2
6.0 53 225 6.0 10.1 7.2
7.1 4.9 22.4 7.0 10.1 7.2
7.6 4.8 22.4 7.4 10.1 7.2
8.0 4.8 22.3 7.9 10.1 7.2
Tailwater 0.2 8.3 10.1 7.2
0.1 8.3 22.8 Tailwater 0.3
Aug 29, 2019 0.2 11.6 7.1
Headwater 8.0 Oct 29, 2019
1.0 7.9 18.9 Headwater 8.4
2.0 7.9 18.9 1.0 10.4 6.4
3.0 7.9 18.9 2.0 10.4 6.4
4.0 7.9 18.8 3.0 10.4 6.4
5.0 7.9 18.8 4.0 10.3 6.5
6.0 7.9 18.8 5.0 10.3 6.5
7.0 7.9 18.8 6.0 10.3 6.5
7.5 7.9 18.8 7.0 10.3 6.5
7.9 7.9 18.8 7.4 10.3 6.5
Tailwater 0.8 7.9 10.2 6.5
0.7 9.1 18.8 8.3 10.2 6.5
Tailwater 0.2

0.1 11.9 6.4
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Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
RAINBOW RESERVOIR RICE RESERVOIR
Nov 14, 2019 Jan 17, 2019
Headwater 6.3 Headwater 1.3
1.0 11.9 11 1.2 12.6 0.9
2.0 11.9 1.1 Tailwater 0.2
3.0 11.9 1.1 0.1 12.6 15
4.0 11.9 11 Jan 31, 2019
5.3 11.9 1.1 Headwater 4.0
5.8 11.9 1.1 1.0 12.0 0.4
6.2 11.8 1.1 2.0 12.0 0.4
Tailwater 0.3 3.0 12.0 0.4
0.2 13.2 1.2 35 12.0 0.5
Nov 20, 2019 3.9 12.0 0.4
Headwater 7.9 Tailwater 0.2
1.0 115 1.2 0.1 12.8 0.8
2.0 11.4 1.2 Feb 18, 2019
3.0 11.4 1.2 Headwater 29
4.0 11.3 1.2 1.0 10.6 0.6
5.0 11.3 1.3 1.9 10.6 0.6
6.0 11.2 1.3 2.4 10.6 0.6
7.0 11.2 1.5 2.8 10.6 0.6
7.4 11.1 15 Tailwater 0.2
7.8 111 1.6 0.1 12.3 0.8
Tailwater 0.4 Feb 22, 2019
0.3 12.9 1.3 Headwater 2.6
Dec 10, 2019 1.0 10.4 0.5
Headwater 6.4 1.6 10.5 0.5
1.0 11.0 0.5 2.1 10.5 0.5
2.0 11.0 0.5 2.5 10.5 0.5
3.0 10.9 0.5 Tailwater 0.2
4.0 10.9 0.7 0.1 12.4 0.6
5.0 10.8 0.9 Mar 5, 2019
5.4 10.7 0.9 Headwater 2.5
5.9 10.7 11 1.0 9.9 0.5
6.3 10.6 1.2 15 9.9 05
Tailwater 0.3 2.0 9.9 0.5
0.2 13.4 0.7 2.4 9.9 0.5
Dec 30, 2019 Tailwater 0.4
Headwater 7.9 0.3 10.9 0.1
Mar 28, 2019
1.0 8.1 0.2 Headwater 3.2
2.0 8.1 0.2 1.0 8.9 2.9
3.0 8.1 0.3 2.2 9.3 3.0
4.0 8.1 0.5 27 9.8 3.0
5.0 8.1 0.6 3.1 9.6 3.4
6.0 8.0 0.8 Tailwater 0.2
6.9 .7 19 01 111 35
4 W7 20 Apr 25, 2019
7.8 7 21 Headwater 1.4
Tailwater 0.4 1.3 10.1 4.9
03 126 06 Tailwater 0.2

0.1 11.1 4.3
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Total Sample Total Sample
Depth  Depth DO  Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
RICE RESERVOIR RICE RESERVOIR
Apr 30, 2019 Aug 29, 2019
Headwater 1.7 Headwater 2.2
1.2 10.7 54 1.2 7.6 18.3
1.6 10.7 5.4 1.6 7.6 18.3
Tailwater 0.4 2.1 7.6 18.3
0.3 114 5.3 Tailwater 0.3
May 23, 2019 0.2 8.3 18.1
Headwater 15 Sep 10, 2019
1.0 9.3 11.9 Headwater 2.1
1.4 9.3 11.9 1.1 7.8 16.4
Tailwater 0.6 1.6 7.9 16.4
0.5 9.8 11.9 2.0 7.9 16.4
May 31, 2019 Tailwater 0.3
Headwater 2.3 0.2 8.7 16.5
1.3 8.7 16.2 Sep 24, 2019
1.8 8.7 16.2 Headwater 2.2
2.2 8.7 16.2 12 8.0 189
Tailwater 0.3 1.7 8.0 18.9
0.2 9.2 15.4 2.1 8.0 18.9
Jun 13, 2019 Tailwater 0.2
Headwater 2.2 0.1 8.6 19.3
1.2 8.0 186 Oct 25, 2019
1.7 8.1 18.6 Headwater 2.0
21 8.1 186 1.0 10.5 7.0
Tailwater 0.2 15 10.5 7.0
0.1 8.8 187 1.9 105 7.0
Jun 17, 2019 Tailwater 0.2
Headwater 2.3 0.1 11.2 6.9
1.2 8.7 19.7 Oct 29, 2019
1.7 8.7 19.7 Headwater 45
2.2 8.7 19.7 1.0 10.7 6.2
Tailwater 0.5 2.0 10.7 6.2
0.4 8.6 18.8 3.0 10.7 6.2
Jul 12, 2019 35 10.6 6.3
Headwater 2.0 4.0 10.6 6.3
1.0 74 237 4.4 10.6 6.4
1.5 7.4 23.7 Tailwater 0.2
1.9 7.4 23.7 0.1 115 6.3
Tailwater 0.5 Nov 20, 2019
0.4 7.8 23.6 Headwater 2.0
Jul 29, 2019 1.0 12.4 0.7
Headwater 2.0 14 12.4 0.7
1.0 79 237 1.9 12.4 0.7
15 7.9 23.7 Tailwater 0.3
1.9 7.9 23.7 0.2 12.2 1.5
Tailwater 0.2 Nov 26, 2019
0.1 8.0 234 Headwater 1.7
Aug 6, 2019 1.2 12.3 1.7
Headwater 1.8 1.6 12.2 1.9
1.2 8.8 250 Tailwater 0.4
1.7 8.8 25.0 0.3 115 2.5
Tailwater 0.2

0.1 8.0 242
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Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
RICE RESERVOIR SPIRIT RESERVOIR
Dec 30, 2019 Jan 17, 2019
Headwater 1.6 Tailwater 0.5
1.1 11.6 0.8 0.4 10.0 4.0
1.5 115 0.8 Jan 31, 2019
Tailwater 0.2 Headwater 4.4
0.1 11.9 1.7 1.0 8.7 1.6
Dec 31, 2019 2.0 6.2 3.1
Headwater 1.6 3.0 6.0 34
1.1 114 1.0 3.4 5.8 3.5
1.5 114 1.0 3.9 5.7 3.6
Tailwater 0.2 4.3 5.2 4.0
0.1 11.6 1.7 Tailwater 1.4
1.3 10.3 2.4
Feb 18, 2019
Headwater 4.0
1.0 6.3 14
2.0 4.4 2.4
3.0 35 35
3.5 35 3.5
3.9 35 3.6
Tailwater 1.0
0.9 9.8 2.4
Feb 22, 2019
Headwater 3.9
1.0 5.1 2.0
2.0 5.2 2.6
29 4.1 3.1
34 3.2 3.3
3.8 3.2 3.8
Tailwater 0.2
0.1 9.6 2.3
Mar 5, 2019
Headwater 3.6
1.0 5.8 1.2
2.0 5.1 1.6
2.6 3.3 2.8
31 3.0 3.0
3.5 3.0 3.3
Tailwater 0.3
0.2 8.2 2.0
Mar 28, 2019
Headwater 4.5
1.0 7.5 2.1
2.0 7.5 2.1
3.0 7.2 2.2
3.5 7.0 2.3
4.0 6.0 2.6
4.4 5.3 3.5
Tailwater 0.2
0.1 12.1 4.8
Apr 25, 2019
Tailwater 0.5

0.4 11.0 4.9



WV I C Headwater/Tailwater Biweekly (Twice Monthly) Monitoring at Man- Print Date: Jan 23, 2020

Made Reservoirs Dissolved Oxygen and Water Temperature Report Page 10 of 14
Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
SPIRIT RESERVOIR SPIRIT RESERVOIR
Apr 30, 2019 Jul 12, 2019
Headwater 5.5 Headwater 54
1.0 10.3 6.4 1.0 6.5 238
2.0 10.2 6.4 2.0 6.3 23.7
3.0 10.2 6.4 3.0 42 23.0
4.0 10.2 6.4 4.0 05 209
4.5 10.2 6.4 4.4 0.4 20.1
5.0 10.2 6.4 4.9 04 195
5.4 10.2 6.4 5.3 0.4 18.8
Tailwater 1.4 Tailwater 0.7
1.3 111 6.6 0.6 70 210
May 23, 2019 Jul 29, 2019
Tailwater 0.5 Headwater 5.3
0.4 9.7 11.1 1.0 6.6 24.4
May 31, 2019 2.0 6.5 244
Headwater 55 3.0 6.5 24.4
1.0 9.2 17.3 4.3 6.5 243
2.0 7.6 14.2 4.8 6.5 24.3
3.0 7.5 13.8 5.2 6.5 24.2
4.0 7.3 13.1 Tailwater 0.4
4.5 7.3 13.1 0.3 7.3 238
5.0 7.3 13.1 Aug 6, 2019
5.4 7.3 13.2 Tailwater 1.0
Tailwater 1.0 0.9 7.0 24.3
0.9 8.6 15.4 Aug 29, 2019
Jun 13, 2019 Headwater 5.2
Headwater 5.6 1.0 6.6 18.8
1.0 7.6 18.8 2.0 6.6 18.7
2.0 7.6 18.8 3.0 6.6 18.7
3.0 7.6 18.8 4.2 6.5 18.7
4.0 7.5 18.8 4.7 6.5 18.7
4.6 7.5 18.8 5.1 6.5 18.8
51 7.5 18.8 Tailwater 0.4
5.5 7.5 18.8 0.3 8.2 18.8
Tailwater 0.5 Sep 10, 2019
0.4 7.0 18.1 Headwater 5.5
Jun 27, 2019 1.0 7.2 17.3
Headwater 5.6 2.0 7.2 17.3
1.0 7.0 21.0 3.0 7.2 17.3
2.0 6.6 20.9 4.0 7.2 17.3
3.0 6.2 20.4 4.5 7.2 17.3
4.0 5.6 19.9 5.0 7.2 17.3
4.6 5.1 19.6 54 7.2 17.3
5.1 4.0 19.0 Tailwater 0.6
5.5 2.8 18.2 0.5 8.5 17.4
Tailwater 1.0

0.9 74 19.6
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Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
SPIRIT RESERVOIR SPIRIT RESERVOIR
Sep 24, 2019 Dec 30, 2019
Headwater 5.6 Headwater 55
1.0 7.0 19.5 1.0 7.8 1.8
2.0 6.6 19.1 2.0 7.4 2.1
3.0 4.8 17.9 3.0 7.1 2.7
4.0 4.6 17.8 4.0 6.8 3.1
4.6 4.6 17.7 4.5 6.5 3.4
5.1 4.6 17.7 4.9 6.5 3.7
5.5 4.5 17.8 54 6.5 4.3
Tailwater 0.6 Tailwater 0.6
0.5 7.4 18.8 0.5 11.0 2.9
Oct 25, 2019 Dec 31, 2019
Tailwater 0.8 Headwater 5.6
0.7 10.9 7.2 1.0 8.1 1.0
Oct 29, 2019 2.0 5.9 35
Headwater 5.6 3.0 5.6 3.9
1.0 9.9 6.8 4.0 5.6 4.0
2.0 9.8 6.8 4.6 5.6 4.1
3.0 9.8 6.8 5.1 5.6 4.1
4.0 9.8 6.8 5.5 5.6 4.3
4.6 9.8 6.8 Tailwater 0.7
51 9.8 6.9 0.6 10.7 2.3
5.5 9.8 7.0
Tailwater 0.2
0.1 11.1 6.7
Nov 20, 2019
Headwater 5.3
1.0 104 2.2
2.0 10.3 2.4
3.0 10.1 2.5
4.3 10.0 2.6
4.8 10.0 2.8
5.2 10.0 3.1
Tailwater 0.5
0.4 11.2 3.4
Nov 26, 2019
Headwater 5.4
1.0 10.7 2.9
2.0 10.6 2.9
3.0 104 2.9
4.0 10.4 3.0
4.4 10.4 3.0
4.9 10.4 3.1
5.3 10.3 3.3
Tailwater 0.6

0.5 111 3.6
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Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
WILLOW RESERVOIR WILLOW RESERVOIR
Jan 17, 2019 Mar 19, 2019
Headwater 6.0 Headwater 49
1.0 8.8 2.6 1.0 7.7 0.8
2.0 8.1 2.9 2.0 7.6 0.8
3.0 7.7 3.1 3.0 7.6 0.9
4.0 7.6 3.1 3.9 7.6 1.0
5.0 7.5 3.3 4.4 7.6 1.1
55 7.5 3.3 4.8 7.6 1.1
5.9 7.5 3.4 Tailwater 0.2
Tailwater 0.2 0.1 12.3 2.3
0.1 131 1.9 Apr 25, 2019
Jan 31, 2019 Tailwater 0.2
Headwater 5.6 0.1 11.7 4.4
1.0 8.4 2.6 Apr 30, 2019
2.0 8.2 2.7 Tailwater 0.2
3.0 8.1 2.8 0.1 11.4 4.5
4.0 8.2 2.8 May 23, 2019
4.6 8.3 2.8 Headwater 7.1
5.1 8.4 2.7 1.0 9.6 11.7
55 8.6 2.7 2.0 9.5 11.7
Tailwater 0.2 3.0 9.5 11.7
0.1 13.8 1.4 4.0 9.5 11.7
Feb 18, 2019 5.0 9.5 11.7
Headwater 5.4 6.1 9.5 11.7
1.0 8.4 2.2 6.6 9.4 11.7
2.0 8.3 2.3 7.0 9.4 11.8
3.0 8.3 2.3 Tailwater 0.3
4.0 8.3 2.3 0.2 10.3 11.9
4.4 8.3 2.3 May 31, 2019
49 8.4 2.3 Headwater 7.0
5.3 8.5 2.4 1.0 9.4 150
Tailwater 0.2 2.0 9.4 15.0
0.1 13.6 1.8 3.0 9.3 14.8
Feb 22, 2019 4.0 9.2 14.8
Headwater 5.4 5.0 9.1 14.7
1.0 8.5 2.1 6.0 8.9 14.4
2.0 8.4 2.2 6.5 8.9 14.3
3.0 8.3 2.2 6.9 8.9 14.4
4.0 8.3 2.2 Tailwater 0.3
4.4 8.3 2.2 0.2 9.8 15.4
4.9 8.2 2.2 Jun 13, 2019
5.3 8.2 2.4 Headwater 6.9
Tailwater 0.2 1.0 7.5 18.6
0.1 12.8 2.0 2.0 7.5 18.6
Mar 5, 2019 3.0 7.5 18.6
Headwater 5.1 4.0 7.4 18.6
1.0 7.4 2.1 5.0 7.4 18.5
2.0 7.3 2.1 5.9 7.4 18.5
3.0 7.3 2.2 6.4 7.4 18.5
4.1 7.2 2.2 6.8 7.4 186
4.6 7.2 2.3 Tailwater 0.2
5.0 7.2 2.3 0.1 9.1 18.9
Tailwater 0.2

0.1 10.2 1.7
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Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
WILLOW RESERVOIR WILLOW RESERVOIR
Jun 27, 2019 Aug 29, 2019
Headwater 7.0 Headwater 6.5
1.0 7.5 21.1 1.0 7.5 18.8
2.0 7.3 20.7 2.0 7.5 18.8
3.0 72 205 3.0 7.5 18.8
4.0 7.2 204 4.0 7.5 18.8
5.0 7.1 20.4 5.0 7.5 18.8
6.0 6.9 203 5.5 7.5 18.8
6.5 6.3 20.0 6.0 7.5 18.8
6.9 5.4 19.7 6.4 7.5 18.8
Tailwater 0.2 Tailwater 0.2
0.1 9.0 21.6 0.1 8.4 18.7
Jul 12, 2019 Sep 10, 2019
Headwater 6.6 Headwater 6.1
1.0 7.8 17.2
1.0 6.7 23.4 2.0 7.7 17.1
2.0 6.5 233 3.0 7.7 17.1
3.0 5.6 22.9 4.0 7.6 17.0
4.0 5.4 22.8 5.1 7.6 17.0
5.0 53 226 5.6 7.6 17.0
5.6 49 223 6.0 7.6 17.0
6.1 1.5 19.6 Tailwater 0.3
6.5 0.6 18.7 0.2 8.9 17.2
Tailwater 0.3 Sep 24, 2019
0.2 9.2 22.8 Headwater 6.1
Jul 29, 2019 1.0 8.4 18.9
Headwater 6.5 2.0 8.3 18.9
1.0 7.7 24.2 3.0 7.9 18.7
2.0 7.7 24.2 4.0 7.7 18.5
3.0 7.6 24.2 51 7.7 18.5
4.0 75 242 5.6 7.6 18.5
5.0 7.5 24.1 6.0 7.5 18.5
55 7.4 24.1 Tailwater 0.3
6.0 7.3 24.0 0.2 8.9 19.3
6.4 7.3 24.0 Oct 25, 2019
Tailwater 0.2 Headwater 6.7
0.1 8.3 23.9 1.0 10.5 7.1
Aug 6, 2019 2.0 10.5 7.1
Headwater 6.6 3.0 10.5 7.1
1.0 8.3 25.1 4.0 10.4 7.1
2.0 8.1 24.4 5.0 10.4 7.1
3.0 5.8 23.9 5.7 10.4 7.1
4.0 41 226 6.2 10.4 7.1
5.0 3.9 22.4 6.6 10.4 7.2
5.6 3.1 22.2 Tailwater 0.2
6.1 3.4 22.1 0.1 11.6 7.4

6.5 27 219

Tailwater 0.2
0.1 8.1 240
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Total Sample Total Sample
Depth  Depth DO Temp Depth  Depth DO Temp
Date Station (m) (m) (mg/L) (°C) Date Station (m) (m) (mg/L) (°C)
WILLOW RESERVOIR WILLOW RESERVOIR
Oct 29, 2019 Dec 30, 2019
Headwater 6.7 Headwater 59
1.0 10.7 6.5 1.0 8.3 1.9
2.0 10.7 6.5 2.0 7.9 2.1
3.0 10.7 6.5 3.0 7.7 2.4
4.0 10.7 6.5 4.0 7.7 2.4
5.0 10.6 6.6 4.9 7.0 3.0
5.7 10.6 6.5 54 7.0 3.0
6.2 10.6 6.6 5.8 7.0 3.0
6.6 10.6 6.6 Tailwater 0.3
Tailwater 0.2 0.2 11.3 2.0
0.1 119 7.3
Nov 14, 2019
Headwater 6.5
1.0 12.4 0.6
2.0 12.4 0.7
3.0 12.3 0.8
4.0 12.2 0.9
5.0 12.2 1.0
55 12.2 1.2
6.0 12.1 1.3
6.4 12.1 1.4
Tailwater 0.2
0.1 13.3 1.0
Nov 20, 2019
Headwater 6.4
1.0 11.7 1.2
2.0 11.6 1.3
3.0 11.6 1.4
4.0 114 15
5.0 11.4 15
5.4 114 1.5
5.9 11.3 1.6
6.3 11.2 1.7
Tailwater 0.3
0.2 12.8 1.7
Dec 10, 2019
Headwater 6.0
1.0 10.0 2.5
2.0 9.9 2.5
3.0 9.9 2.6
4.0 9.9 2.6
5.0 9.9 2.6
55 9.9 2.6
5.9 9.9 2.6
Tailwater 0.3

0.2 12.6 2.0



