
20131210-5112 FERC PDF (Unofficial) 12/10/2013 8:19:28 AM



 
 
 
 
 
 
 
 
 

2013 Water Quality Monitoring Report for Big Falls Flowage 
(P-2390-01) and Thornapple Flowage (P-2475)  

 
 
 
 
 
 
 
 
 
 

Northern States Power Company – WI 
An Xcel Energy Company 

 
October 2013 

 

20131210-5112 FERC PDF (Unofficial) 12/10/2013 8:19:28 AM



 
 
 
 
 
 
 
 
 

APPENDIX A 
 

 
2013 Water Quality Fieldwork Data Sheets & Lab Analysis 

For Big Falls and Thornapple Flowages 
 
 

20131210-5112 FERC PDF (Unofficial) 12/10/2013 8:19:28 AM



20131210-5112 FERC PDF (Unofficial) 12/10/2013 8:19:28 AM



20131210-5112 FERC PDF (Unofficial) 12/10/2013 8:19:28 AM



Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Big Falls Hydro

1400 Western Ave

06/21/2013 07:38Eau Claire WI, 54701

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3E0428-01 (Water) - Custody Number: 227374

Surface  

Qualifier

Analyte

Wet Chemistry

Phosphate, Total as P 0.05 mg/L 1 10230835 SM 4500-P E< 0.05 Pace6/11/13   0:006/11/13   0:00

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Big Falls Hydro

1400 Western Ave

06/21/2013 07:38Eau Claire WI, 54701

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3E0428-02 (Water) - Custody Number: 227374

Bottom  

Qualifier

Analyte

Wet Chemistry

Phosphate, Total as P 0.05 mg/L 1 10230835 SM 4500-P E0.061 Pace6/11/13   0:006/11/13   0:00

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Thornapple Hydro

W 5506 Dam Road

06/21/2013 07:07Glen Flora WI, 54563

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3E0429-01 (Water) - Custody Number: 227374

Surface  

Qualifier

Analyte

Wet Chemistry

Phosphate, Total as P 0.05 mg/L 1 10230835 SM 4500-P E0.066 Pace6/11/13   0:006/11/13   0:00

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Thornapple Hydro

W 5506 Dam Road

06/21/2013 07:07Glen Flora WI, 54563

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3E0429-02 (Water) - Custody Number: 227374

Bottom  

Qualifier

Analyte

Wet Chemistry

Phosphate, Total as P 0.05 mg/L 1 10230835 SM 4500-P E0.072 Pace6/11/13   0:006/11/13   0:00

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Northern Lake Service, Inc.
Chlorophyll Results

Customer: Xcel Energy

Project: 197914
Big Falls - Thornapple

Sample
722208
722209

Description
Big Falls Flowage, Grab

Thornapple Flowage, Grab

CCa
2
0.76

Pheoa
0.81
0.84

TCa
2.6
1.3

TCb
0.068
0.036

TCc
0.45

0.41

CC a = Corrected Chlorophyll a
Pheo a = Pheophytin a
TC a = Trichromatic Chlorophyll a
TC b = Trichromatic Chlorophyll b
TC c =Trichromatic Chlorophyll c
Units = U9/Lfor Water, ug/cm for periphyton samplers

": The complex calculations used to differentiate the various chiorophyll species
magnify error at iow concentrations and sometimes produce negative values, which
are reported as 0.0 on this report.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Big Falls Hydro

1400 Western Ave

08/30/2013 08:36Eau Claire WI, 54701

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3H0028-01 (Water) - Custody Number: 228699

Surface  

Qualifier

Analyte

Wet Chemistry

Phosphate, Total as P 0.05 mg/L 1 NA SM4500P-E< 0.05 Pace8/21/13  18:228/21/13  18:22

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Big Falls Hydro

1400 Western Ave

08/30/2013 08:36Eau Claire WI, 54701

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3H0028-02 (Water) - Custody Number: 228699

Bottom  

Qualifier

Analyte

Wet Chemistry

Phosphate, Total as P 0.05 mg/L 1 NA SM4500P-E< 0.05 Pace8/21/13  18:228/21/13  18:22

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Thornapple Hydro

W 5506 Dam Road

08/30/2013 08:42Glen Flora WI, 54563

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3H0029-01 (Water) - Custody Number: 228699

[BATCHQC]  

Qualifier

Analyte

SM4500P-E

Phosphate, Total as P 0.05 mg/L 1 NA SM4500P-E< 0.05 Pace8/21/13  18:238/21/13  18:23

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Thornapple Hydro

W 5506 Dam Road

08/30/2013 08:42Glen Flora WI, 54563

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3H0029-02 (Water) - Custody Number: 228699

[BATCHQC]  

Qualifier

Analyte

SM4500P-E

Phosphate, Total as P 0.05 mg/L 1 NA SM4500P-E0.052 Pace8/21/13  18:238/21/13  18:23

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Northern Lake Service, Inc.
Chlorophyll Results

Xcel EnergyCustomer:
Project:

Big Falls-Thornapple

734319
734320

Sample
Big Falls Flowage 
Thornapple Flowage 

Description
2.9
1.2

CC a
0.2
0.23

Pheo a
3.1
1.3

TC a
0.16
0.13

TC c
0.12
0.077

TC b

CC a = Corrected Chlorophyll a
Pheo a = Pheophytin a
TC a = Trichromatic Chlorophyll a
TC b = Trichromatic Chlorophyll b
TC c = Trichromatic Chlorophyll c
Units = ug/L for Water, ug/cm  for periphyton samplers

*: The complex calculations used to differentiate the various chlorophyll species
magnify error at low concentrations and sometimes produce negative values, which
are reported as 0.0 on this report.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Big Falls Hydro

1400 Western Ave

09/19/2013 07:12Eau Claire WI, 54701

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3H0446-01 (Water) - Custody Number: 230521

Surface  

Qualifier

Analyte

Wet Chemistry

Phosphate, Total as P 0.05 mg/L 1 NA SM 4500-P E< 0.05 Pace9/17/13  14:439/17/13  14:43

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Big Falls Hydro

1400 Western Ave

09/19/2013 07:12Eau Claire WI, 54701

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3H0446-02 (Water) - Custody Number: 230521

Bottom  

Qualifier

Analyte

Wet Chemistry

Phosphate, Total as P 0.05 mg/L 1 NA SM 4500-P E0.063 Pace9/17/13  14:459/17/13  14:45

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Thornapple Hydro

W 5506 Dam Road

09/19/2013 07:13Glen Flora WI, 54563

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3H0447-01 (Water) - Custody Number: 230521

Surface  

Qualifier

Analyte

Wet Chemistry

Phosphate, Total as P 0.05 mg/L 1 NA SM 4500-P E< 0.05 Pace9/17/13  14:469/17/13  14:46

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project Name/Location: Phosphorus

Project Manager: Matt J Miller

Reported:

Thornapple Hydro

W 5506 Dam Road

09/19/2013 07:13Glen Flora WI, 54563

Minneapolis Testing Laboratory

1518 Chestnut Ave N

Minneapolis, MN 55043

Certification # MN-027-053-197

 WI-999071150   

Christine Keefe, Supervisor (806) 381-6485

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method AnalystDilutionUnits

M3H0447-02 (Water) - Custody Number: 230521

Bottom  

Qualifier

Analyte

Wet Chemistry

Phosphate, Total as P 0.05 mg/L 1 NA SM 4500-P E< 0.05 Pace9/17/13  14:469/17/13  14:46

Xcel Energy Minneapolis Testing Lab The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Northern Lake Service, Inc.
Chlorophyll Results

Customer: Xcel Energy
Project: 203723

Big Falls - Thornapple

Sample
740587
740588

Description
Big Falls Flowage
Thornapple Flowage

CCa
4.2
18

Pheoa
0.95
0.0*

TCa
5
18

TCb
0.16

6.5

TCc
0.53

0.69

CC a = Corrected Chlorophyll a
Pheo a =Pheophytin a
TC a = Trichromatic Chlorophyll a
TC b = Trichromatic Chlorophyll b
TC c = Trichromatic Chlorophyll c
Units = ug/L for Water, ug/crn for periphyton samplers

*: The complex calculations used to differentiate the various chlorophyll species
magnify error at low concentrations and sometimes produce negative values, which
are reported as 0.0 on this report. ~

---- .._--_.~....
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APPENDIX B 
 

 
Summary Of Total Phosphorous And Chlorophyll A 

Data For Big Falls And Thornapple Flowages 
2005 - 2013 
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Summary of Water Quality Data for Big Falls and Thornapple Flowages (2005-2012)

Surface Surface Bottom Surface Surface Bottom
Total Phosphorus Chlorophyll-A Total Phosphorus Total Phosphorus Chlorophyll-A Total Phosphorus

Date (mg/L P) (ug/L) (mg/L P) (mg/L P) (ug/L) (mg/L P)
4/19/2005 0.050 0.50 0.057 0.055 0.70 0.051
7/25/2005 0.031 0.60 0.044 0.031 1.50 0.045
8/31/2005 0.020 1.50 0.092 0.029 2.75 0.030
4/26/2006 0.023 0.94 0.035 0.026 2.35 0.024
7/24/2006 0.029 0.50 0.099 0.035 4.03 0.041
8/23/2006 0.048 1.50 0.035 0.050 2.11 0.040
4/30/2007 0.028 1.95 0.067 0.039 4.50 0.033
7/31/2007 0.029 4.81 0.043 0.037 3.35 0.032
8/29/2007 0.052 4.45 0.027 0.049 2.93 0.033
4/30/2008 0.024 0.579 0.031 0.030 0.961 0.029
7/23/2008 0.032 2.80 0.043 0.041 11.0 0.051
8/26/2008 0.030 3.70 0.047 0.032 13.0 0.034
4/28/2009 0.030 5.5 0.033 0.040 11.0 0.033
7/28/2009 0.033 6.9 0.099 0.021 4.8 0.053
8/24/2009 0.021 5.0 0.032 0.023 3.6 0.075
4/28/2010 0.025 4.2 0.048 0.029 7.2 0.016
7/27/2010 0.07 1.8 0.05 0.07 0.76 0.07
8/31/2010 0.05 3.8 0.06 0.01 0.69 0.06
 4/29/2011 NA* NA* NA* 0.03 2.70 0.03
7/26/2011 0.04 7.3 0.06 0.05 5.40 0.04
8/24/2011 0.04 3.8 0.04 0.04 2.50 0.05

4/24/2012 0.03 6.9 0.04 0.03 2.30 0.03

7/23/2012 0.07 6.1 0.10 0.04 11.00 0.05

8/28/2012 0.02 3.3 0.04 0.03 8.60 0.03
5/29/2013 <0.05 2.6 0.06 0.07 1.3 0.07
7/30/2013 <0.05 3.1 <0.05 <0.05 1.3 0.05
8/27/2013 <0.05 5.0 0.06 <0.05 18.0 0.05

Average (Ice-out sample) 0.02 2.57 0.04 0.04 3.67 0.04
Average (July sample) 0.04 3.77 0.06 0.04 4.79 0.05
Average (August sample) 0.03 3.56 0.05 0.03 6.02 0.04

* No sampling conducted as reservoir was drawndown for repairs to left embankment

Big Falls Flowage Thornapple Flowage
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APPENDIX C 
 

 
Summary Of Dissolved Oxygen And Temperature 

Data For Big Falls Flowage 
2005 - 2013 
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2005.

Date: 4/19/2005 Date: 7/25/2005 Date: 8/31/2005
Secchi Disk (ft.): 5.5 Secchi Disk (ft.): 4 Secchi Disk (ft.): 7
Depth of Bottom Sample: 11 m Depth of Bottom Sample: 12.5 m Depth of Bottom Sample: 37 ft.
Weather Conditions: partly cloudy, S wind, 70 F Weather Conditions: cloudy, S wind, 75 F Weather Conditions: Mostly sunny, 65 F

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 15.4 10.1 Surface 26.5 6.3 Surface 21.6 8.2

2.0 15.2 10.2 2.0 26.4 6.2 2.0 21.5 8.2
4.0 14.9 10.2 4.0 26.2 6.0 4.0 21.3 8.3
6.0 14.8 10.2 6.0 26.1 5.9 6.0 21.2 8.1
8.0 14.8 10.2 8.0 26.1 5.9 8.0 21.1 8.0
10.0 14.8 10.2 10.0 26.0 5.7 10.0 21.1 8.0
12.0 14.8 10.2 12.0 25.9 5.9 12.0 21.0 8.0
14.0 14.8 10.2 14.0 25.7 5.6 14.0 21.0 8.0
16.0 14.8 10.2 16.0 25.5 5.3 16.0 21.0 8.0
18.0 14.7 10.1 18.0 25.4 5.0 18.0 20.9 8.0
20.0 14.6 10.1 20.0 25.2 5.2 20.0 20.9 7.9
22.0 14.7 9.8 22.0 25.1 5.0 22.0 20.9 7.7
24.0 14.8 9.9 24.0 25.1 5.0 24.0 20.8 7.5
26.0 14.7 10.0 26.0 25.1 5.1 26.0 20.8 7.4
28.0 14.7 10.0 28.0 25.1 5.2 28.0 20.6 6.9
30.0 14.7 10.0 30.0 25.0 5.5 30.0 20.5 6.7
32.0 14.6 10.0 32.0 24.9 5.3 32.0 20.5 6.6
34.0 14.6 10.0 34.0 24.9 5.1 34.0 20.5 6.5
36.0 14.6 10.0 36.0 24.8 4.2 36.0 20.5 6.4
38.0 14.5 9.9 38.0 22.4 0.2 38.0 20.5 2.3
40.0 14.3 9.6
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2006.

Date: 4/26/2006 Date: 7/24/2006 Date: 8/23/2006
Secchi Disk (ft.): 4 Secchi Disk (ft.): 6 Secchi Disk (ft.): 5
Depth of Bottom Sample: 13 m Depth of Bottom Sample: 15 m Depth of Bottom Sample: 38 ft.
Weather Conditions: sunny, west wind @ 10 mph Weather Conditions: Partly cloudy, south Weather Conditions: Cloudy, south

wind at 10 mph wind @ 5 mph
Dissolved Dissolved Dissolved

Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen
(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)

Surface 12.4 9.9 Surface 25.9 7.6 Surface 23.3 8.3
2.0 12.1 10.0 2.0 25.4 7.5 2.0 23.3 8.3
4.0 12.0 10.0 4.0 25.2 7.3 4.0 23.1 8.2
6.0 12.0 10.0 6.0 25.1 7.2 6.0 23.1 8.1
8.0 11.9 10.0 8.0 25.0 6.9 8.0 23.1 8.1
10.0 11.3 10.0 10.0 24.9 6.8 10.0 23.1 8.1
12.0 11.2 10.2 12.0 24.8 6.4 12.0 23.1 8.0
14.0 11.2 10.2 14.0 24.7 6.1 14.0 23.0 7.9
16.0 11.2 10.2 16.0 24.5 5.8 16.0 22.9 7.5
18.0 11.1 10.1 18.0 24.5 5.6 18.0 22.8 7.1
20.0 11.1 10.0 20.0 24.2 6.1 20.0 22.7 7.0
22.0 11.1 9.8 22.0 24.0 6.4 22.0 22.7 7.0
24.0 11.1 9.8 24.0 24.0 6.4 24.0 22.5 6.8
26.0 11.0 9.9 26.0 23.9 6.3 26.0 22.3 6.3
28.0 11.0 9.9 28.0 23.8 6.3 28.0 22.2 6.0
30.0 11.0 9.9 30.0 23.8 6.2 30.0 22.1 5.8
32.0 11.0 9.9 32.0 23.8 5.9 32.0 22.1 5.8
34.0 11.0 9.9 34.0 23.7 5.5 34.0 22.0 5.6
36.0 11.0 9.9 36.0 21.8 0.6 36.0 22.0 5.3
38.0 11.0 9.9 38.0 Bottom Bottom 38.0 22.0 5.1
40.0 Bottom Bottom 40.0   40.0 Bottom Bottom

   
  H:\references\bigfalls\WaterQualitySummary.xls
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2007.

Date: 4/30/2007 Date: 7/31/2007 Date: 8/29/2007
Secchi Disk (ft.): 4 Secchi Disk (ft.): 7 Secchi Disk (ft.): 6
Depth of Bottom Sample: 12 m Depth of Bottom Sample: 12 m Depth of Bottom Sample: 12 m
Weather Conditions: Partly cloudy, light wind Weather Conditions: Mostly sunny, south Weather Conditions: Mostly sunny

wind at 5 mph N wind @ 10 mph
Dissolved Dissolved Dissolved

Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen
(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)

Surface 15.8 9.40 Surface 28.1 7.43 Surface   
2.0 15.8 9.59 2.0 27.8 7.46 2.0   
4.0 15.7 9.74 4.0 27.4 7.41 4.0   
6.0 15.5 9.82 6.0 27.3 7.30 6.0
8.0 15.4 9.76 8.0 27.2 7.28 8.0
10.0 15.4 9.74 10.0 27.1 6.82 10.0   
12.0 15.4 9.66 12.0 27.0 6.68 12.0   
14.0 15.3 9.54 14.0 26.9 6.47 14.0    
16.0 15.2 9.47 16.0 26.8 6.26 16.0   
18.0 15.2 9.39 18.0 26.8 6.08 18.0   
20.0 15.2 9.35 20.0 26.6 5.45 20.0   
22.0 15.2 9.33 22.0 26.4 5.18 22.0   
24.0 15.2 9.28 24.0 26.3 5.15 24.0   
26.0 15.2 9.23 26.0 26.0 4.85 26.0    
28.0 15.2 9.08 28.0 25.8 4.78 28.0   
30.0 15.2 9.05 30.0 25.5 4.27 30.0    
32.0 14.8 8.99 32.0 25.4 4.00 32.0   
34.0 13.9 8.85 34.0 24.0 0.43 34.0   
36.0 12.9 8.75 36.0 Bottom Bottom 36.0   
38.0 Bottom Bottom 38.0 38.0   
40.0  40.0   40.0   

   
  H:\references\bigfalls\WaterQualitySummary.xls

DO/Temperature profile was not taken
due to equipment problems
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2008.

Date: 4/30/2008 Date: 7/23/2008 Date: 8/26/2008
Secchi Disk (ft.): 4.5 Secchi Disk (ft.): 5.5 Secchi Disk (ft.): 5.5
Depth of Bottom Sample: 11 m Depth of Bottom Sample: 10 m Depth of Bottom Sample: 11 m
Weather Conditions: 50 F, sunny, south Weather Conditions: 73 F, sunny, south Weather Conditions: 71 F, sunny, southeast

 wind @ 10 mph wind @ 5 mph wind 5-10 mph

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 5.8 11.8 Surface 24.7 7.60 Surface 22.7 7.04

2.0 5.9 11.8 2.0 24.4 7.58 2.0 22.5 6.95
4.0 5.7 11.9 4.0 24.2 7.58 4.0 22.3 6.91
6.0 5.7 11.9 6.0 24.1 7.50 6.0 22.3 6.77
8.0 5.7 11.9 8.0 24.0 7.36 8.0 22.3 6.31
10.0 5.7 11.9 10.0 23.9 7.31 10.0 22.2 6.39
12.0 5.7 11.9 12.0 23.8 7.27 12.0 21.9 6.71
14.0 5.7 11.9 14.0 23.7 7.27 14.0 21.8 6.82
16.0 5.7 11.9 16.0 23.7 7.19 16.0 21.8 6.93
18.0 5.7 11.9 18.0 23.7 7.09 18.0 21.7 6.91
20.0 5.7 11.9 20.0 23.5 6.95 20.0 21.7 6.80
22.0 5.7 11.9 22.0 23.5 6.84 22.0 21.6 6.80
24.0 5.7 11.9 24.0 23.5 6.75 24.0 21.6 6.82
26.0 5.7 11.9 26.0 23.3 6.06 26.0 21.6 6.91
28.0 5.7 11.9 28.0 23.3 6.05 28.0 21.6 6.91
30.0 5.7 11.9 30.0 23.2 5.61 30.0 21.5 6.82
32.0 5.7 11.9 32.0 23.1 5.34 32.0 21.5 6.81
34.0 5.7 11.8 34.0 23.1 4.82 34.0 21.4 6.83
36.0 5.7 11.8 36.0 Bottom Bottom 36.0 21.4 6.71
38.0 5.7 6.0 38.0 Bottom Bottom
40.0 Bottom Bottom   
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2009.

Date: 4/28/2009 Date: 7/28/2009 Date: 8/24/2009
Secchi Disk (ft.): 5.0 Secchi Disk (ft.): 6.5 Secchi Disk (ft.): 6.5
Depth of Bottom Sample (ft): 38 Depth of Bottom Sample (ft): 36 Depth of Bottom Sample: 36
Weather Conditions:  mostly sunny, wind NE @ 10 Weather Conditions:  partly sunny, wind W @ 15 Weather Conditions:  sunny, wind S @ 10
Temperature (F): 51 Temperature (F): 66 Temperature (F): 80

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 9.4 10.65 Surface 22.7 7.86 Surface 21.0 8.61

2.0 9.4 10.65 2.0 22.8 7.82 2.0 20.8 8.70
4.0 9.4 10.64 4.0 22.7 7.81 4.0 20.0 8.55
6.0 9.3 10.64 6.0 22.7 7.79 6.0 19.9 8.38
8.0 9.3 10.64 8.0 22.7 7.79 8.0 19.7 7.69
10.0 9.3 10.63 10.0 22.7 7.75 10.0 19.5 7.26
12.0 9.3 10.62 12.0 22.5 7.55 12.0 19.3 7.29
14.0 9.2 10.62 14.0 22.4 7.03 14.0 19.2 7.51
16.0 9.2 10.61 16.0 22.3 6.59 16.0 19.0 7.71
18.0 9.2 10.61 18.0 22.1 6.22 18.0 18.8 8.33
20.0 9.2 10.60 20.0 22.0 6.07 20.0 18.7 8.19
22.0 9.2 10.60 22.0 21.7 5.95 22.0 18.7 8.22
24.0 9.2 10.59 24.0 21.6 5.91 24.0 18.7 8.19
26.0 9.2 10.58 26.0 21.6 5.69 26.0 18.7 8.17
28.0 9.2 10.57 28.0 21.4 5.41 28.0 18.5 7.95
30.0 9.2 10.57 30.0 21.3 5.20 30.0 18.5 7.93
32.0 9.2 10.56 32.0 21.2 4.58 32.0 18.5 7.92
34.0 9.2 10.56 34.0 20.3 2.52 34.0 18.5 7.84
36.0 9.2 10.54 36.0 Bottom Bottom 36.0 18.4 7.48
38.0 9.2 10.14 38.0 Bottom Bottom
40.0 Bottom Bottom   
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2010.

Date: 4/28/2010 Date: 7/27/2010 Date: 8/31/2010
Secchi Disk (ft.): 5.0 Secchi Disk (ft.): 3.0 Secchi Disk (ft.): 3.0
Depth of Bottom Sample (ft): 36 Depth of Bottom Sample (ft): 36 Depth of Bottom Sample: 36
Weather Conditions:  mostly sunny, light winds Weather Conditions:  cloudy, S wind @ 7 Weather Conditions:  partly cloudy, S wind @ 10
Temperature (F): 50 Temperature (F): 75 Temperature (F): 79

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 14.8 10.79 Surface 24.7 6.44 Surface 24.2 6.70

2.0 14.2 10.52 2.0 24.7 6.29 2.0 24.2 6.68
4.0 14.1 10.41 4.0 24.6 6.35 4.0 24.2 6.68
6.0 14.0 10.23 6.0 24.6 6.26 6.0 24.2 6.67
8.0 14.0 10.10 8.0 24.6 6.49 8.0 24.2 6.66
10.0 13.9 10.04 10.0 24.6 6.34 10.0 24.2 6.66
12.0 13.8 9.94 12.0 24.6 6.27 12.0 24.2 6.66
14.0 13.8 9.87 14.0 24.6 6.34 14.0 24.2 6.66
16.0 13.7 9.85 16.0 24.6 6.26 16.0 24.1 6.63
18.0 13.4 9.70 18.0 24.4 6.21 18.0 24.0 6.60
20.0 13.2 9.63 20.0 24.4 6.22 20.0 24.0 6.59
22.0 13.1 9.52 22.0 24.4 6.20 22.0 24.0 6.60
24.0 13.1 9.57 24.0 24.2 6.21 24.0 24.0 6.60
26.0 13.0 9.53 26.0 24.1 6.17 26.0 24.0 6.58
28.0 13.0 9.44 28.0 23.9 6.13 28.0 24.0 6.60
30.0 13.0 9.33 30.0 23.8 6.06 30.0 24.0 6.59
32.0 13.0 9.20 32.0 23.6 6.02 32.0 23.9 6.59
34.0 13.0 9.19 34.0 23.5 5.95 34.0 23.9 6.55
36.0 12.9 9.12 36.0 23.4 5.7 36.0 23.8 6.34
38.0 Bottom Bottom 38.0 Bottom Bottom 38.0 Bottom Bottom
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2011.

Date: 4/29/2011 Date: 7/26/2011 Date: 8/24/2011
Secchi Disk (ft.): Secchi Disk (ft.): 4.0 Secchi Disk (ft.): 3.0
Depth of Bottom Sample (ft): Depth of Bottom Sample (ft): 36 Depth of Bottom Sample: 36
Weather Conditions:  mostly sunny, light winds Weather Conditions:  mostly sunny, light winds Weather Conditions:  sunny, wind NW @ 10-15
Temperature (F): Temperature (F): 76 Temperature (F): 72

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface Surface 25.8 6.58 Surface 22.3 7.51

2.0 25.8 6.56 2.0 22.3 7.52
4.0 25.6 6.66 4.0 22.3 7.53
6.0 25.2 6.56 6.0 22.2 7.54
8.0 25.2 6.59 8.0 22.1 7.60
10.0 25.2 6.58 10.0 22.0 7.59
12.0 25.2 6.53 12.0 21.9 7.46

                Not Sampled Due To 14.0 25.1 6.52 14.0 21.8 7.45
               Reservoir Drawdown 16.0 24.9 6.38 16.0 21.7 7.52

18.0 24.5 6.32 18.0 21.6 7.49
20.0 24.5 6.32 20.0 21.6 7.55
22.0 24.3 6.29 22.0 21.6 7.52
24.0 24.3 6.33 24.0 21.5 7.55
26.0 24.2 6.27 26.0 21.5 7.53
28.0 24.1 6.31 28.0 21.5 7.56
30.0 24.1 6.25 30.0 21.5 7.58
32.0 24.1 6.20 32.0 21.5 7.57
34.0 24.1 6.18 34.0 21.5 7.56
36.0 24.1 6.11 36.0 21.5 7.52

Bottom Bottom 38.0 Bottom Bottom 38.0 Bottom Bottom
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2012.

Date: 4/24/2012 Date: 7/23/2012 Date: 8/28/2012
Secchi Disk (ft.): 4.0 Secchi Disk (ft.): 4.0 Secchi Disk (ft.): 5.5
Depth of Bottom Sample (ft): 32 Depth of Bottom Sample (ft): 34 Depth of Bottom Sample: 34
Weather Conditions:  mostly sunny, light winds Weather Conditions:  mostly sunny, NW wind @ 10Weather Conditions:  sunny, light winds
Temperature (F): 58 Temperature (F): 82 Temperature (F): 65

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 11.9 10.90 Surface 27.2 7.68 Surface 24.4 8.15

2.0 11.7 10.94 2.0 27.1 7.68 2.0 24.3 8.14
4.0 11.2 10.91 4.0 27.1 7.70 4.0 24.3 8.10
6.0 11.2 10.91 6.0 26.9 7.73 6.0 24.3 8.04
8.0 11.1 10.88 8.0 26.6 7.50 8.0 24.3 8.16
10.0 11.1 10.87 10.0 26.3 7.32 10.0 24.2 7.82
12.0 11.1 10.85 12.0 26.2 7.33 12.0 23.7 7.38
14.0 11.0 10.83 14.0 26.0 6.95 14.0 23.5 7.15
16.0 11.0 10.81 16.0 25.8 6.89 16.0 23.4 6.85
18.0 11.0 10.81 18.0 25.5 6.55 18.0 23.4 6.75
20.0 11.0 10.77 20.0 25.2 6.28 20.0 23.4 6.64
22.0 11.0 10.73 22.0 25.1 6.02 22.0 23.3 6.44
24.0 11.0 10.72 24.0 25.0 5.98 24.0 23.2 6.23
26.0 11.0 10.72 26.0 24.9 5.77 26.0 23.0 5.84
28.0 11.0 10.72 28.0 24.7 5.51 28.0 22.7 5.38
30.0 11.0 10.72 30.0 24.6 5.26 30.0 22.6 5.25
32.0 11.0 10.71 32.0 24.4 4.91 32.0 22.2 4.62
34.0 Low battery Low battery 34.0 24.3 4.28 34.0 20.8 3.82
36.0 Low battery Low battery 36.0 Bottom Bottom 36.0 Bottom Bottom
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2013.

Date: 5/29/2013 Date: 7/30/2013 Date: 8/27/2013
Secchi Disk (ft.): 4.5 Secchi Disk (ft.): 4.0 Secchi Disk (ft.): 5.0
Depth of Bottom Sample (ft): 38 Depth of Bottom Sample (ft): 36 Depth of Bottom Sample: 38
Weather Conditions:  mostly cloudy, light winds Weather Conditions:  overcast, light winds Weather Conditions:  mostly cloudy, calm winds
Temperature (F): 59 Temperature (F): 64 Temperature (F): 65

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 15.3 9.22 Surface 20.8 7.89 Surface 26.0 7.35

2.0 15.3 9.17 2.0 20.7 7.83 2.0 26.0 7.31
4.0 15.2 9.13 4.0 20.6 7.75 4.0 25.9 7.27
6.0 15.2 9.13 6.0 20.5 7.62 6.0 25.9 7.23
8.0 15.2 9.10 8.0 19.8 7.81 8.0 25.9 7.22
10.0 15.2 9.10 10.0 19.4 7.56 10.0 25.8 7.25
12.0 15.2 9.07 12.0 19.0 7.60 12.0 25.7 7.22
14.0 15.2 9.07 14.0 18.9 7.39 14.0 25.7 7.26
16.0 15.2 9.07 16.0 18.5 7.63 16.0 25.7 7.30
18.0 15.2 9.07 18.0 18.4 7.66 18.0 25.4 7.10
20.0 15.2 9.06 20.0 18.3 7.86 20.0 25.2 7.00
22.0 15.2 9.06 22.0 18.1 7.98 22.0 24.8 6.94
24.0 15.2 9.05 24.0 18.0 7.99 24.0 24.7 6.77
26.0 15.2 9.05 26.0 18.0 8.01 26.0 24.6 6.68
28.0 15.2 9.04 28.0 18.0 7.85 28.0 24.5 6.54
30.0 15.2 9.04 30.0 18.0 7.88 30.0 24.4 6.29
32.0 15.2 9.04 32.0 17.9 8.02 32.0 23.9 5.69
34.0 15.2 9.03 34.0 17.9 7.81 34.0 23.8 5.40
36.0 15.2 9.01 36.0 17.9 7.7 36.0 23.3 4.0
38.0 Bottom Bottom 38.0 Bottom Bottom 38.0 Bottom Bottom
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2005.

Date: 4/19/2005 Date: 7/25/2005 Date: 8/31/2005
Secchi Disk (ft.): 5 Secchi Disk (ft.): 4 Secchi Disk (ft.): 5.5
Depth of Bottom Sample: 6 m Depth of Bottom Sample: 6 m Depth of Bottom Sample: 6 m
Weather Conditions: cloudy, S wind, 70 F Weather Conditions: cloudy, S wind, 82 F Weather Conditions: sunny, S wind, 70 F

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 10.2 10.7 Surface 25.4 7.4 Surface 22.4 8.1

2.0 10.2 10.7 2.0 25.0 7.0 2.0 21.9 7.9
4.0 10.1 10.8 4.0 24.7 6.7 4.0 21.5 7.7
6.0 10.1 10.8 6.0 24.5 6.4 6.0 21.4 7.4
8.0 10.1 10.8 8.0 24.4 6.0 8.0 21.3 7.4
10.0 10.0 10.8 10.0 23.8 5.2 10.0 21.3 7.4
12.0 9.9 10.8 12.0 23.5 5.3 12.0 21.3 7.3
14.0 9.8 10.8 14.0 23.3 4.8 14.0 21.2 7.3
16.0 9.8 10.8 16.0 23.2 4.6 16.0 21.2 7.2
18.0 9.8 10.8 18.0 22.3 0.8 18.0 21.2 7.2
20.0 9.8 10.8 20.0   20.0 21.2 7.1

Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2006.

Date: 4/26/2006 Date: 7/24/2006 Date: 8/23/2006
Secchi Disk (ft.): 4 Secchi Disk (ft.): 6 Secchi Disk (ft.): 4
Depth of Bottom Sample: 6 m Depth of Bottom Sample: 5 m Depth of Bottom Sample: 6 m
Weather Conditions: sunny, W wind @15 mph Weather Conditions: Mostly sunny, S wind@10mph Weather Conditions: cloudy, S wind@5 mph

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 13.9 10.1 Surface 25.1 7.6 Surface 24.3 9.6

2.0 13.9 10.2 2.0 24.6 7.4 2.0 24.1 9.4
4.0 13.7 10.2 4.0 24.3 7.2 4.0 23.6 8.6
6.0 13.3 10.1 6.0 24.0 6.8 6.0 23.3 7.9
8.0 13.0 10.0 8.0 23.8 6.7 8.0 23.3 7.8
10.0 12.4 9.9 10.0 23.6 6.4 10.0 23.2 7.6
12.0 12.3 9.8 12.0 23.5 6.2 12.0 23.2 7.4
14.0 12.3 9.7 14.0 22.8 5.0 14.0 23.1 7.0
16.0 12.3 9.7 16.0 19.7 0.3 16.0 23.0 6.7
18.0 12.3 9.7 18.0 Bottom Bottom 18.0 22.9 5.6
20.0 12.3 9.5    20.0 Bottom Bottom
22.0 Bottom Bottom   
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2007.

Date: 4/30/2007 Date: 7/31/2007 Date: 8/29/2007
Secchi Disk (ft.): 5 Secchi Disk (ft.): 5 Secchi Disk (ft.): 5
Depth of Bottom Sample: 6 m Depth of Bottom Sample: 6 m Depth of Bottom Sample: 6 m
Weather Conditions: cloudy, S wind @10 mph Weather Conditions: Mostly sunny, S wind @ 5 mph Weather Conditions: Mostly sunny, S wind @ 5 mph

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 15.3 11.26 Surface 27.1 8.50 Surface   

2.0 14.7 11.27 2.0 26.7 8.31 2.0
4.0 14.4 11.33 4.0 25.9 7.54 4.0
6.0 14.3 11.32 6.0 25.8 7.35 6.0   
8.0 14.3 11.28 8.0 25.8 7.27 8.0   
10.0 14.1 11.28 10.0 25.7 7.22 10.0   
12.0 14.0 11.20 12.0 25.7 7.04 12.0   
14.0 13.9 11.13 14.0 25.5 6.81 14.0   
16.0 13.8 10.90 16.0 25.5 6.79 16.0   
18.0 13.1 10.43 18.0 25.1 6.27 18.0   
20.0 Bottom Bottom 20.0 24.7 5.78 20.0   
22.0 22.0 Bottom Bottom  

Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2008.

Date: 4/30/2008 Date: 7/23/2008 Date: 8/26/2008
Secchi Disk (ft.): 4 Secchi Disk (ft.): 5 Secchi Disk (ft.): 5
Depth of Bottom Sample: NA Depth of Bottom Sample: 5.5 m Depth of Bottom Sample: 5 m
Weather Conditions:     55 F, sunny, Weather Conditions: 78 F, partly cloudy, Weather Conditions: 76 F, sunny, 

south wind @ 10 mph south wind @ 5 mph southeast wind @ 5-10 mph

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface Surface 25.1 7.56 Surface 22.3 9.64

2.0 2.0 24.7 7.43 2.0 22.0 9.46
4.0 4.0 24.2 7.27 4.0 21.8 9.25
6.0 DO/temperature profile not taken 6.0 23.5 6.95 6.0 21.6 8.99
8.0 due to problems with DO meter 8.0 23.1 6.70 8.0 21.5 8.82
10.0 10.0 23.1 6.70 10.0 21.4 8.73
12.0 12.0 22.9 6.46 12.0 21.4 8.70
14.0 14.0 22.4 5.48 14.0 21.3 8.65
16.0 16.0 21.8 4.36 16.0 21.3 8.62
18.0 18.0 21.6 4.12 18.0 21.3 8.60
20.0 20.0 Bottom Bottom 20.0 Bottom Bottom

DO/Temperatures profiles were not taken

due to equipment malfunction
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2009.

Date: 4/28/2009 Date: 7/28/2009 Date: 8/24/2009
Secchi Disk (ft.): 5.5 Secchi Disk (ft.): 7 Secchi Disk (ft.): 6.5
Depth of Bottom Sample (ft): 20 Depth of Bottom Sample (ft): 18 Depth of Bottom Sample (ft) 18
Weather Conditions:  mostly sunny, wind NE @ 10 Weather Conditions:  cloudy, wind W @ 5 Weather Conditions:  sunny, wind S @ 10-15
Temperature (F): 57 Temperature (F): 67 Temperature (F): 77

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 8.3 10.90 Surface 22.4 8.65 Surface 21.1 9.95

2.0 8.3 10.95 2.0 22.3 8.42 2.0 20.9 9.79
4.0 8.2 10.96 4.0 21.8 7.18 4.0 20.6 9.41
6.0 8.2 10.93 6.0 21.4 6.78 6.0 20.1 8.76
8.0 8.2 10.93 8.0 21.1 6.16 8.0 19.7 8.68
10.0 8.2 10.94 10.0 21.0 5.97 10.0 19.6 8.86
12.0 8.2 10.92 12.0 20.7 6.16 12.0 19.5 8.27
14.0 8.2 10.91 14.0 18.1 3.71 14.0 19.2 6.89
16.0 8.2 10.90 16.0 17.0 1.45 16.0 19.1 6.65
18.0 8.1 10.90 18.0 15.7 0.00 18.0 18.6 5.23
20.0 8.1 10.86 20.0 Bottom Bottom 20.0 Bottom Bottom
22.0 Bottom Bottom

Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2010.

Date: 4/28/2010 Date: 7/27/2010 Date: 8/31/2010
Secchi Disk (ft.): 5.0 Secchi Disk (ft.): 3 Secchi Disk (ft.): 3
Depth of Bottom Sample (ft): 20 Depth of Bottom Sample (ft): 20 Depth of Bottom Sample (ft) 20
Weather Conditions:  p. cloudy, S winds 5-10 Weather Conditions:  p. cloudy, S wind @ 5 Weather Conditions:  cloudy, S wind @ 10
Temperature (F): 59 Temperature (F): 84 Temperature (F): 81

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 13.8 11.90 Surface 25.4 4.46 Surface 23.0 5.82

2.0 13.7 11.74 2.0 25.0 4.44 2.0 22.8 5.75
4.0 12.6 11.83 4.0 24.6 4.37 4.0 22.8 5.74
6.0 12.4 11.70 6.0 24.5 4.38 6.0 22.7 5.71
8.0 12.3 12.02 8.0 24.5 4.37 8.0 22.6 5.71
10.0 12.2 12.01 10.0 24.5 4.30 10.0 22.6 5.71
12.0 11.8 10.50 12.0 24.3 4.23 12.0 22.6 5.71
14.0 11.5 10.63 14.0 24.3 4.23 14.0 22.6 5.71
16.0 11.2 10.44 16.0 24.2 4.35 16.0 22.6 5.70
18.0 11.2 10.37 18.0 24.2 4.37 18.0 22.6 5.70
20.0 11.2 10.25 20.0 24.2 4.3 20.0 22.6 5.7

22.0 Bottom Bottom 22.0 Bottom Bottom
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2011.

Date: 4/29/2011 Date: 7/26/2011 Date: 8/24/2011
Secchi Disk (ft.): 3.5 Secchi Disk (ft.): 4.5 Secchi Disk (ft.): 3
Depth of Bottom Sample (ft): 22 Depth of Bottom Sample (ft): 20 Depth of Bottom Sample (ft) 20
Weather Conditions:  sunny, wind S @ 5-10 Weather Conditions:  sunny, light winds Weather Conditions:  sunny, NW wind 15-20
Temperature (F): 45 Temperature (F): 80 Temperature (F): 78

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 6.9 12.5 Surface 26.4 6.56 Surface 23.7 6.52

2.0 6.8 12.4 2.0 26.3 6.54 2.0 23.7 6.50
4.0 6.8 12.4 4.0 25.9 6.54 4.0 23.0 6.36
6.0 6.8 12.4 6.0 25.6 6.47 6.0 22.7 6.26
8.0 6.8 12.4 8.0 25.7 6.46 8.0 22.7 6.23
10.0 6.8 12.4 10.0 25.5 6.45 10.0 22.6 6.16
12.0 6.8 12.4 12.0 25.4 6.41 12.0 22.5 6.08
14.0 6.8 12.3 14.0 24.6 6.14 14.0 22.3 5.94
16.0 6.8 12.3 16.0 24.2 5.76 16.0 22.1 5.73
18.0 6.8 12.3 18.0 24.2 5.68 18.0 22.0 5.60
20.0 6.8 12.3 20.0 23.7 5.00 20.0 22.0 5.60
22.0 6.8 12.3 22.0 Bottom Bottom 22.0 Bottom Bottom
24.0 Bottom Bottom

Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2012.

Date: 4/24/2012 Date: 7/23/2012 Date: 8/28/2012
Secchi Disk (ft.): 4.0 Secchi Disk (ft.): 3.5 Secchi Disk (ft.): 5.5
Depth of Bottom Sample (ft): 20 Depth of Bottom Sample (ft): 18 Depth of Bottom Sample (ft) 18
Weather Conditions:  sunny, light NW winds Weather Conditions:  sunny, winds W @ 5-10 Weather Conditions:  overcast, calm
Temperature (F): 67 Temperature (F): 85 Temperature (F): 78

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 15.4 10.99 Surface 30.6 8.45 Surface 23.6 8.37

2.0 13.2 11.22 2.0 28.3 7.66 2.0 23.3 7.98
4.0 12.8 11.25 4.0 27.4 7.03 4.0 23.7 7.83
6.0 12.4 11.27 6.0 26.8 6.30 6.0 23.1 7.72
8.0 12.1 11.24 8.0 26.5 6.04 8.0 23.1 7.84
10.0 11.9 11.10 10.0 26.3 5.70 10.0 23.1 7.68
12.0 11.9 11.06 12.0 25.6 4.99 12.0 23.0 7.16
14.0 11.7 11.04 14.0 25.2 4.88 14.0 22.8 6.57
16.0 11.6 10.97 16.0 24.6 4.08 16.0 22.6 6.22
18.0 11.6 10.95 18.0 24.2 3.08 18.0 22.0 3.31
20.0 11.6 10.92 20.0 Bottom Bottom 20.0 Bottom Bottom
22.0 Bottom Bottom
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2013.

Date: 5/29/2013 Date: 7/30/2013 Date: 8/27/2013
Secchi Disk (ft.): 4.0 Secchi Disk (ft.): 5 Secchi Disk (ft.): 4.5
Depth of Bottom Sample (ft): 20 Depth of Bottom Sample (ft): 19.5 Depth of Bottom Sample (ft) 20
Weather Conditions:  mostly cloudy, light winds Weather Conditions:  overcast, light winds Weather Conditions:  partly sunny, light winds
Temperature (F): 62 Temperature (F): 65 Temperature (F): 88

Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen

(ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l) (ft.) (celsius) (mg/l)
Surface 15.7 8.95 Surface 22.7 7.30 Surface 26.2 8.32

2.0 15.2 8.95 2.0 22.5 7.25 2.0 26.0 8.34
4.0 15.2 8.96 4.0 22.5 7.29 4.0 25.1 7.36
6.0 15.2 8.94 6.0 22.5 7.27 6.0 24.8 7.23
8.0 15.2 8.94 8.0 22.3 7.16 8.0 24.7 7.08
10.0 15.2 8.95 10.0 22.2 7.00 10.0 24.7 6.94
12.0 15.2 8.94 12.0 21.9 6.62 12.0 24.5 6.68
14.0 15.2 8.94 14.0 21.1 6.42 14.0 24.3 6.69
16.0 15.2 8.93 16.0 20.6 6.14 16.0 23.9 6.59
18.0 15.2 8.92 18.0 20.3 5.87 18.0 23.7 6.23
20.0 15.2 8.92 20.0 20.1 5.73 20.0 23.7 6.18
22.0 Bottom Bottom 22.0 Bottom Bottom 22.0 Bottom Bottom

2
0
1
3
1
2
1
0
-
5
1
1
2
 
F
E
R
C
 
P
D
F
 
(
U
n
o
f
f
i
c
i
a
l
)
 
1
2
/
1
0
/
2
0
1
3
 
8
:
1
9
:
2
8
 
A
M



 
 
 
 
 
 
 
 
 

APPENDIX E 
 

 
Agency Correspondence  

 

20131210-5112 FERC PDF (Unofficial) 12/10/2013 8:19:28 AM



20131210-5112 FERC PDF (Unofficial) 12/10/2013 8:19:28 AM



20131210-5112 FERC PDF (Unofficial) 12/10/2013 8:19:28 AM



Miller, Matthew J 

From: Laatsch, Cheryl - DNR [Cheryl.Laatsch@wisconsin.gov]

Sent: Monday, November 25, 2013 2:00 PM

To: Miller, Matthew J

Subject: FW: wq data for 2013

Page 1 of 1

12/9/2013

Here are our comments on the wq data. 

  

Xcel was unable to run the P samples in house this year.  They sent them out to another lab.  Matt had noticed 

that the reported levels were different than last year, and in years past as did WDNR.  Matt  thought that Xcel 

 would return to doing P the sample analysis in house next year.  Matt said the detection limit Xcel had on 

previous samples was 0.01 mg/L.  That limit is fine.  Matt  understood that the 0.05 limit was not as useful. Matt 

made a couple of notes to  make sure they have the samples run differently next year. 

  

The data  entered into  swims would be nice.  It would be nice if they had a summary of 5 years or so of data in 

the reports.  I doubt I would go to swims and run a query, but if the data can be summarized I can get a feel for it 

from year to year and it helps spot inconsistencies like this year.  Matt and Cheryl will work on improving the 

reporting, and adding the data into the DNR database. 

  

  

  

  
From: Laatsch, Cheryl - DNR [mailto:Cheryl.Laatsch@wisconsin.gov]  

Sent: Tuesday, November 05, 2013 8:09 AM 
To: Miller, Matthew J 

Subject: wq data for 2013 

  

There are a few questions about the data that was submitted.  Can we discuss? 

  

Cheryl Laatsch 
Statewide FERC Coordinator 
Wisconsin Dept of Natural Resources 
N7725 Hwy 28 
Horicon WI 53032 
(T) 920-387-7869  (Fax) 920-387-7888 
Cheryl.laatsch@wisconsin.gov 
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Miller, Matthew J 

From: Utrup, Nick [nick_utrup@fws.gov]

Sent: Wednesday, November 20, 2013 11:50 AM

To: Miller, Matthew J

Cc: Laatsch, Cheryl - DNR; Lisa Mandell

Subject: 2013 Water Quality Monitoring Report for Big Falls, Thornapple and Turtle-Flameau

Page 1 of 1

11/20/2013

Matt, 
 
We have received the 2013 water quality reports for Big Falls (P-2390), Thornapple (P-2475) and 
Turtle-Flameau (P-2390) dated October 24, 2013 (received November 18, 2013) and will not be 
providing comments. 
 
In general, the USFWS defers to the State DNR on matters of water quality.  Also, if possible, it would 
be helpful for us to receive electronic copies of your reports (e.g., water quality, invasive species, etc...) 
by email rather than paper copies .  We can discuss at our next agency meeting if interested. 
 
Thanks, 
 
Nick 
 
 
Nicholas J. Utrup 
U.S. Fish and Wildlife Service 
Wisconsin/Minnesota Ecological Services Field Office 

4101 American Boulevard East 
Bloomington, MN 55425  
 
Office:        612-725-3548  Ext. 2204 
Cell:           920-530-9937 
FAX:           612-725-3609 
Email:        Nick_Utrup@fws.gov 
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