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Summary Flambeau (Upper) Hydroelectric Project – FERC #2640 
 

2021 marked the eighteenth year of water quality sampling under FERC approved “Water Quality 

Monitoring Plan Per License Article 406 for the Flambeau (Upper) Hydroelectric Project – FERC Project # 

2640 – Flambeau Hydro, LLC. Monitoring was conducted on April 7, July 14, and August 5, 2021. This 

document contains all of the associated records for the 2021 monitoring along with summary figures 

and tables in four appendices: (1) Appendix A (Figures 1-4), (2) Appendix B (Tables 1-3), (3) Appendix C 

(sampling logs by date), and (4) Appendix D (laboratory reports and chains of custody). 

A map of the Flambeau (Upper) Hydroelectric Project is shown in Figure 1 indicating the water quality 

sampling location.  

Monitoring results for 2021 are shown in Table 1. No unusual Temperature (Figure 2) or Dissolved 

Oxygen (Figure 3) readings were observed. The Secchi depths are shown in Figure 4. 

In general, the weather (temperature and rainfall) during 2020-2021 monitoring season appeared 

slightly warmer December, February, and April through December with lower-than-normal precipitation 

in October, November, January, February, June, July, August, and September, and normal to high 

precipitation in the months of December, April, and May (Table 2).  

Ice-Out occurred between Agenda and Nine Mile Landing on the North Fork of the Flambeau River 

sometime during the week beginning March 22, 2021. The Ice-Out sampling event occurred on April 7, 

2021. River flow, based on the Flambeau (Upper) Hydroelectric Project records was approximately 733 

cubic feet per second. Sampling occurred between 7:46 a.m. and 8:01 a.m. Samples were taken without 

incident. No unusual D.O. or temperature readings were observed. Samples for laboratory analysis were 

delivered to White Water Associates, Inc. laboratory in Amasa, MI on April 7, 2021. White Water 

Associates, Inc. issued a laboratory report on May 12, 2021. No unusual levels of Chlorophyll a, True 

Color, or Total Phosphorus were noted in the laboratory reports. 

River flow, based on Flambeau (Upper) Hydroelectric Project records, was approximately 672 cubic feet 

per second during the July 14, 2021 sampling event. Sampling occurred between 7:40 a.m. and 7:45 a.m. 

Samples were taken without incident. No unusual Temperature or D.O. readings were observed. 

Samples for laboratory analysis were delivered to White Water Associates, Inc. laboratory in Amasa, MI 

on July 14, 2021. White Water Associates, Inc. issued a laboratory report on August 2, 2021. No unusual 

levels of Chlorophyll a, True Color, or Total Phosphorus were noted in the laboratory reports. 

River flow, based on Flambeau (Upper) Hydroelectric Project records, was approximately 500 cubic feet 

per second during the August 5, 2021 sampling event. Sampling occurred between 7:46 a.m. and 7:51 

a.m. Samples were taken without incident. No unusual D.O. or Temperature readings were observed. 

Samples for laboratory analysis were delivered to White Water Associates, Inc. laboratory in Amasa, MI 

on August 5, 2021. White Water Associates, Inc. issued a laboratory report on September 12, 2021. No 

unusual levels of Chlorophyll a, True Color, or Total Phosphorus were noted in the laboratory reports. 



A summary of a comparison between the 2014 thru 2021 (Table 3) sampling results are as follows: 

1. Water Clarity – Secchi decreased Ice Out and August and increased in July  

2. Chlorophyll a – Decreased Ice Out, July and August 

3. Color – Increased Ice Out and July, decreased August 

4. Total Phosphorus – Decreased Ice Out, July, and August  

5. Overall, D.O. – Decreased Ice Out and August and increased in July  

6. Water Temperatures – Increased Ice Out, July, and August  

The next scheduled Water Quality Monitoring at the Flambeau (Upper) Hydroelectric Project is set 

to take place in 2022 beginning with the Ice-Out sampling event. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix A – Flambeau (Upper) Hydroelectric Project Figures 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 1. Flambeau (Upper) Hydroelectric Project Map 
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Figure 2. Upper Impoundment - FERC #2640
2021 Temperature Profile
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Figure 3. Upper Impoundment - FERC #2640
2021 Dissolved Oxygen Profile
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Figure 4. Upper Impoundment - FERC# 2640 
2021 Secchi Depths



Appendix B – Flambeau (Upper) Hydroelectric Project Tables 



Table 1. Flambeau (Upper) Hydroelectric Project – FERC Project # 2640: 2021 Water Quality Sampling Data 

 Ice Out April 7, 2021 July 14, 2021 August 5, 2021 

Project Flow (c.f.s) 733 672 500 

    

Dissolved Oxygen Time  D.O. 
(mg/L) 

Water Temp. 
(°C) 

Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

0.5 feet below surface 7:54.01 11.37 10.4 7:41.42 8.17 23.6 7:45.05 8.55 22.4 

3 feet below surface 7:56.40 11.24 10.7 7:42.15 8.09 23.8 7:49.31 8.42 22.6 

6 feet below surface 7:57.05 11.22 10.7 7:42.49 8.05 23.9 7:49.52 8.28 22.6 

9 feet below surface 7:57.42 11.20 10.7 7:43.19 8.01 24.0 7:50.10 8.14 22.6 

12 feet below surface 7:58.13 11.17 10.7 7:43.52 8.00 24.0 7:50.32 8.10 22.7 

15 feet below surface 7:58.49 11.16 10.7 7:44.23 7.97 24.0 7:50.54 8.04 22.7 

18 feet below surface 7:59.50 11.11 10.7 7:45.12 7.95 24.0 7:51.14 7.99 22.7 

0.5 meter above bottom 8:00.15 11.10 10.7 7:45.35 7.94 24.0 7:51.44 7.99 22.7 

    

Secchi Disk Time Depth 
(ft) 

 Time Depth 
(ft) 

 Time Depth 
(ft) 

 

Feet below surface 7:55 3.10 7:43 5.0 7:47 4.2 

    

Chlorophyll a Time µg/L  Time µg/L  Time µg/L  

3 feet below surface 7:57 1.6 7:45 3.6 7:48 4.6 

    

Color (True) Time C.P.U. 
Units 

LOD Time C.P.U. 
Units 

LOD Time C.P.U. 
Units 

LOD 

3 feet below surface 7:57 50.00 5* 7:45 25.00 5* 7:48 40.00 5* 

    

Total Phosphorus Time mg/L LOD Time mg/L LOD Time mg/L LOD 

3 feet below surface 7:57 0.021 0.008* 7:45 0.015 0.008* 7:48 0.028 0.008* 

3 feet above bottom 8:02 0.017 0.008* 7:48 0.024 0.008* 7:51 0.028 0.008* 

* Considered Method Detection Limit  N/A = Not Applicable  ND = No Detection 

 



Table 2. 2020/21 Water Year Monthly Temperature and Precipitation for Park Falls, Wisconsin 

 
Month 

 
Highest 
Temp. 

 
Lowest 
Temp. 

 
Average 
Temp. 

Departure 
From 

Normal 

Heating 
Degree 

Days 

Normal 
Degree 

Days 

 
Total 

Precip. 

 
Total 

Snowfall 

 
Normal 
Precip. 

 
% of Normal 
Precipitation 

October - 20  81 28 54.6 -1.0 305 298 0.85 0.00  4.11 69 

November - 20 80 13 38.0 -5.2 831 678 2.78 12.0 2.85 66 

December - 20 75 11 33.3 4.5 948 1088 2.45 19.2 2.09 70 

January – 21 44 -12 19.7 -0.22 1394 1556 0.99 16.5 1.21 75 

February – 21 38 -14 17.9 7.7 1453 1699 0.61 9.1 0.96 75 

March – 21 42 -35 7.2 -7.9 1612 1399 0.53 8.6 0.81 65 

April – 21 61 0 33.2 7.3 979 1210 2.64 8.7 2.64 64 

May – 21 66 12 41 1.4 713 762 2.91 2.3 2.43 67 

June – 21 83 26 53.5 1.5 372 410 1.88 0.00 3.37 60 

July – 21 94 41 66.6 5.4 54 152 1.79 0.00 4.39 67 

August – 21 92 40 68.2 1.2 41 50 2.75 0.00 3.92 67 

September - 21 89 46 68.6 3.1 24 64 2.44 0.00 3.73 70 

              Source: NOAA/Duluth, MN 

 

 

 

 

 

 

 

 



Table 3. Flambeau (Upper) Project Sampling Comparison Table 2014 Thru Current Year 

Year Month Secchi 
Depth 

Chlorophyll 
a 

Color (True) Total Phosphorus Total Phosphorus Low D.O. High 
D.O. 

Low Water 
Temp. 

High Water 
Temp. 

  Feet µg/L C.P.U. Units Below Surface 
mg/L 

Above Bottom 
mg/L 

mg/L mg/L ° C ° C 

2014 June 3.20 1.90 130.00 0.024 * 7.09 7.37 17.60 17.80 

2015 April 3.60 2.90 130.00 0.026 * 9.80 10.04 9.20 9.60 

2016 March 3.50 ND 30.00 0.020 0.010 11.88 12.13 2.50 2.60 

2017 April 4.90 4.00 30.00 0.018 0.029 10.92 11.08 6.10 6.70 

2018 May 4.70 0.69 50.00 0.022 0.022 8.79 8.95 13.1 13.2 

2019 April 4.00 2.90 40.00 0.028 0.029 11.51 12.13 3.00 3.20 

2020 April 5.40 1.60 60.00 ND ND 11:38 11:49 5.4 5.4 

2021 April 3.10 1.60 50.00 0.021 0.017 11.10 11.37 10.4 10.7 

Minimum March/April/May/June 3.10 0.69 30.00 0.018 0.010 7.09 7.37 2.50 2.60 

Maximum March/April/May/June 5.40 4.00 130.0 0.028 0.029 11.88 12.13 17.60 17.80 

Average March/April/May/June 4.05 2.23 65.00 0.023 0.021 10.31 10.50 8.41 8.65 

2014 July 3.50 3.20 100.00 0.035 * 7.19 7.35 21.00 21.30 

2015 July 3.90 3.50 80.00 0.017 * 6.91 7.10 20.30 20.70 

2016 July 3.70 6.30 40.00 0.022 0.019 7.29 7.49 22.50 22.70 

2017 July 5.40 3.10 35.00 0.023 0.019 7.02 7.23 24.40 25.20 

2018 July 3.60 4.90 40.00 0.030 0.026 6.77 6.95 22.90 23.30 

2019 July 5.40 5.90 25.00 0.017 0.016 7.70 7.98 22.80 23.30 

2020 July 3.00 2.90 35.00 0.026 0.025 7.68 7.90 21.30 21.9 

2021 July 5.00 3.60 25.00 0.015 0.024 7.94 8.17 23.6 24.0 

Minimum July 3.00 2.90 25.00 0.015 0.016 6.77 6.95 20.30 20.70 

Maximum July 5.40 6.30 100.00 0.035 0.026 7.94 8.17 23.60 24.00 

Average July 4.19 4.18 47.50 0.023 0.021 7.31 7.52 22.10 22.48 

2014 August 3.10 5.60 100.00 0.024 * 6.88 7.12 21.00 21.60 

2015 August 3.50 16.00 70.00 0.029 * 7.40 7.79 20.70 21.70 

2016 August 4.70 8.50 35.00 0.022 0.022 6.52 7.31 23.70 23.80 

2017 August 4.60 4.90 35.00 0.018 0.015 7.33 7.53 19.80 19.90 

2018 August 4.70 7.30 50.00 0.023 0.024 6.98 7.25 21.80 22.40 

2019 August 3.80 18.00 30.00 0.018 0.017 7.74 8.00 21.80 22.20 

2020 August 4.00 5.70 52.00 ND ND 8.32 8.57 22.1 22.5 

2021 August 4.20 4.60 40.00 0.016 0.028 7.49 8.55 22.4 22.7 

Minimum August 3.10 4.60 30.00 0.016 0.015 6.52 7.12 19.80 19.90 

Maximum August 4.70 18.00 100.00 0.029 0.028 8.32 8.57 23.70 23.80 

Average August 4.08 8.83 51.50 0.021 0.021 7.40 7.77 21.66 22.10 

*no sample taken



Appendix C – Flambeau (Upper) Impoundment Project Sampling Logs









Appendix D – Flambeau (Upper) Hydroelectric Project Lab Reports and 

Chains of Custody
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Summary Flambeau (Lower) Hydroelectric Project – FERC #2421 
 

2021 marked the eighteenth year of water quality sampling under FERC approved “Water Quality 

Monitoring Plan Per License Article 406 for the Flambeau (Lower) Hydroelectric Project – FERC Project # 

2421 – Flambeau Hydro, LLC. Monitoring was conducted on April 7, July 14, and August 5, 2020. This 

document contains all of the associated records for the 2021 monitoring along with summary figures 

and tables in four appendices: (1) Appendix A (Figures 1-4), (2) Appendix B (Tables 1-3), (3) Appendix C 

(sampling logs by date), and (4) Appendix D (laboratory reports and chains of custody). 

A map of the Flambeau (Lower) Hydroelectric Project is shown in Figure 1 indicating the water quality 

sampling location.  

Monitoring results for 2021 are shown in Table 1. No unusual Temperature (Figure 2) or Dissolved 

Oxygen (Figure 3) readings were observed. The Secchi depths are shown in Figure 4. 

In general, the weather (temperature and rainfall) during 2020-2021 monitoring season appeared 

slightly warmer December, February, and April through December with lower-than-normal precipitation 

in October, November, January, February, June, July, August, and September, and normal to high 

precipitation in the months of December, April, and May (Table 2).  

Ice-Out occurred between Agenda and Nine Mile Landing on the North Fork of the Flambeau River 

sometime during the week beginning March 22, 2021. The Ice-Out sampling event occurred on April 7, 

2021. River flow, based on the Flambeau (Lower) Hydroelectric Project records was approximately 607 

cubic feet per second. Sampling occurred between 8:30 a.m. and 8:30 a.m. Samples were taken without 

incident. No unusual D.O. or Temperature readings were observed. Samples for laboratory analysis were 

delivered to White Water Associates, Inc. laboratory in Amasa, MI on April 7, 2021. White Water 

Associates, Inc. issued a laboratory report on May 12, 2021. No unusual levels of Chlorophyll a, True 

Color, or Total Phosphorus were noted in the laboratory reports. 

River flow, based on Flambeau (Lower) Hydroelectric Project records, was approximately 448 cubic feet 

per second during the July 14, 2021 sampling event. Sampling occurred between 11:23 a.m. and 11:27 

a.m. Samples were taken without incident. No unusual D.O. or Temperature readings were observed. 

Samples for laboratory analysis were delivered to White Water Associates, Inc. laboratory in Amasa, MI 

on July 14, 2021. White Water Associates, Inc. issued a laboratory report on August 2, 2021. No unusual 

levels of Chlorophyll a, True Color, or Total Phosphorus were noted in the laboratory reports. 

River flow, based on Flambeau (Lower) Hydroelectric Project records, was approximately 410 cubic feet 

per second during the August 5, 2021 sampling event. Sampling occurred between 8:15 a.m. and 8:23 

a.m. Samples were taken without incident. No unusual D.O. or Temperature readings were observed. 

Samples for laboratory analysis were delivered to White Water Associates, Inc. laboratory in Amasa, MI 

on August 5, 2021. White Water Associates, Inc. issued a laboratory report on September 12, 2021. No 

unusual levels of Chlorophyll a, True Color, or Total Phosphorus were noted in the laboratory reports. 



A summary of a comparison between the 2014 thru 2021 (Table 3) sampling results are as follows: 

1. Water Clarity – Secchi decreased Ice Out, increased in July and August  

2. Chlorophyll a – Decreased Ice Out, increased July and August 

3. Color – Decreased Ice Out, July and August 

4. Total Phosphorus – Increased Ice Out and August, decreased July 

5. Overall, D.O. – Decreased Ice Out, July, and August 

6. Water Temperatures – Increased Ice Out and July and stayed the same August 

The next scheduled Water Quality Monitoring at the Flambeau (Lower) Hydroelectric Project is set 

to take place in 2022 beginning with the Ice-Out sampling event. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix A – Flambeau (Lower) Hydroelectric Project Figures 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 1. Flambeau (Lower) Hydroelectric Project Map 
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Figure 2. Lower Impoundment - FERC #2421
2021 Temperature Profile

Ice Out April 7 July 14 August 5
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Figure 3. Lower Impoundment - FERC #2421
2021 Dissolved Oxygen Profile
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Appendix B – Flambeau (Lower) Hydroelectric Project Tables 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1. Flambeau (Lower) Hydroelectric Project – FERC Project # 2421: 2021 Water Quality Sampling Data 

 Ice Out April 7, 2021 July 14, 2021 August 5, 2021 

Project Flow (c.f.s) 607 448 410 

    

Dissolved Oxygen Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

0.5 feet below surface 8:32.07 11.04 11.0 11:27.47 7.49 24.4 8:19.26 7.59 22.3 

3 feet below surface 8:34.02 11.01 10.9 11:23.19 7.93 24.2 8:20.05 7.53 22.3 

6 feet below surface 8:35.35 10.99 10.9 11:24.05 7.24 24.1 8:20.32 7.51 22.4 

9 feet below surface 8:35.55 11.00 10.9 11:24.32 7.21 24.1 8:20.52 7.50 22.4 

12 feet below surface 8:36.23 10.96 10.9 11:25.05 7.17 24.0 8:21.21 7.44 22.4 

15 feet below surface 8:36.47 10.95 10.9 11:25.35 7.15 24.0 8:22.42 6.31 22.4 

18 feet below surface 8:37.22 10.93 10.93 11:26.35 7.07 24.0 8:23.11 6.11 22.4 

19 feet below surface 8:38.15 10.83 10.9       

0.5 meter above bottom 8:38.53 10.87 10.9 11:27.26 7.08 24.0 8:23.11 6.11 22.4 

Secchi Disk Time Depth 
(ft) 

 Time Depth 
(ft) 

 Time Depth 
(ft) 

 

Feet below surface 8:31 3.11 11:23 5.0 8:18 4.3 

    

Chlorophyll a Time µg/L  Time µg/L  Time µg/L  

3 feet below surface 8:37 0.80 11:25 4.7 8:20 4.8 

    

Color (True) Time C.P.U. 
Units 

LOD Time C.P.U. 
Units 

LOD Time C.P.U. 
Units 

LOD 

3 feet below surface 8:37 50.00 5* 11:25 20.00 5* 8:20 40.00 5* 

    

Total Phosphorus Time mg/L LOD Time mg/L LOD Time mg/L LOD 

3 feet below surface 8:37 0.022 0.008* 11:25 0.025 0.008* 8:20 0.028 0.008* 

3 feet above bottom 8:35 0.030 0.008* 11:29 0.023 0.008* 8:23 ND 0.008* 

* Considered Method Detection Limit  N/A = Not Applicable  ND = No Detection 

 



Table 2. 2020/21 Water Year Monthly Temperature and Precipitation for Park Falls, Wisconsin 

 
Month 

 
Highest 
Temp. 

 
Lowest 
Temp. 

 
Average 
Temp. 

Departure 
From 

Normal 

Heating 
Degree 

Days 

Normal 
Degree 

Days 

 
Total 

Precip. 

 
Total 

Snowfall 

 
Normal 
Precip. 

 
% of Normal 
Precipitation 

October - 20  81 28 54.6 -1.0 305 298 0.85 0.00  4.11 69 

November - 20 80 13 38.0 -5.2 831 678 2.78 12.0 2.85 66 

December - 20 75 11 33.3 4.5 948 1088 2.45 19.2 2.09 70 

January – 21 44 -12 19.7 -0.22 1394 1556 0.99 16.5 1.21 75 

February – 21 38 -14 17.9 7.7 1453 1699 0.61 9.1 0.96 75 

March – 21 42 -35 7.2 -7.9 1612 1399 0.53 8.6 0.81 65 

April – 21 61 0 33.2 7.3 979 1210 2.64 8.7 2.64 64 

May – 21 66 12 41 1.4 713 762 2.91 2.3 2.43 67 

June – 21 83 26 53.5 1.5 372 410 1.88 0.00 3.37 60 

July – 21 94 41 66.6 5.4 54 152 1.79 0.00 4.39 67 

August – 21 92 40 68.2 1.2 41 50 2.75 0.00 3.92 67 

September - 21 89 46 68.6 3.1 24 64 2.44 0.00 3.73 70 

              Source: NOAA/Duluth, MN 

 

 

 

 

 

 

 

 



Table 3. Flambeau (Lower) Project Sampling Comparison Table: 2014 Thru Current Year 

Year Month Secchi 
Depth 

Chlorophyll a Color (True) Total 
Phosphorus 

Total 
Phosphorus 

Low D.O. High D.O. Low Water 
Temp. 

High Water 
Temp. 

  Feet µg/L C.P.U. Units Below Surface 
mg/L 

Above 
Bottom mg/L 

mg/L mg/L ° C ° C 

2014 June 3.80 1.10 130.00 0.025 0.027 7.30 7.60 18.80 19.60 

2015 April 3.30 3.00 130.00 0.038 0.080 9.14 9.66 9.40 9.60 

2016 March 2.90 ND 35.00 0.030 0.030 11.54 11.70 3.20 3.20 

2017 April 4.30 2.30 30.00 0.027 0.020 10.49 10.70 6.30 6.90 

2018 May 4.70 2.10 55.00 0.038 0.030 8.56 8.80 13.60 13.80 

2019 April 2.00 4.50 55.00 0.036 0.039 11.67 11.74 3.30 3.80 

2020 April 5.4 1.60 60.00 ND ND 11.61 11.75 5.20 5.30 

2021 April 3.11 0.80 50.00 0.022 0.030 10.83 11.04 10.90 11.00 

Minimum March/April/May/June 2.00 0.80 30.00 0.022 0.020 7.30 7.60 3.20 3.20 

Maximum March/April/May/June 5.40 4.50 130.00 0.038 0.080 11.67 11.75 18.80 19.60 

Average March/April/May/June 3.69 2.20 68.13 0.031 0.037 10.14 10.37 8.84 9.15 

2014 July 3.30 3.00 100.00 0.037 0.038 6.30 7.20 20.70 21.20 

2015 July 3.50 4.00 80.00 0.026 0.027 6.59 6.88 20.90 21.30 

2016 July 3.70 6.70 45.00 0.021 0.026 6.80 6.93 22.80 22.80 

2017 July 4.00 3.50 30.00 0.028 0.029 6.43 6.94 22.90 23.30 

2018 July 3.80 5.60 45.00 0.031 0.029 6.36 6.87 23.50 23.80 

2019 July 5.20 3.90 20.00 0.030 0.026 7.19 7.64 23.20 25.00 

2020 July 3.40 1.90 30.00 0.032 0.033 7.58 7.77 21.6 22.20 

2021 July 5.00 4.70 20.00 0.025 0.023 7.07 7.49 24.00 24.40 

Minimum July 3.30 1.90 20.00 0.021 0.023 6.30 6.87 20.70 21.20 

Maximum July 5.20 6.70 100.00 0.037 0.038 7.58 7.77 24.00 25.00 

Average July 3.99 4.16 46.25 0.029 0.029 6.79 7.22 22.45 23.00 

2014 August 3.00 5.50 100.00 0.029 0.033 6.35 6.91 21.60 21.90 

2015 August 4.00 14.00 70.00 0.031 * 6.96 7.21 22.10 22.20 

2016 August 4.90 7.20 30.00 0.026 0.096 5.98 6.42 24.10 24.10 

2017 August 4.60 5.60 40.00 0.032 0.033 6.77 7.23 21.00 20.90 

2018 August 4.30 12.00 45.00 0.027 0.033 6.82 6.93 22.60 22.70 

2019 August 2.11 6.90 35.00 0.031 0.027 6.93 7.48 21.90 22.50 

2020 August 3.00 4.50 55.00 0.013 0.009 8.37 8.57 22.30 22.40 

2021 August 4.30 4.80 40.00 0.028 ND 6.11 7.59 22.30 22.40 

Minimum August 2.11 4.50 30.00 0.013 0.009 5.98 6.42 21.00 20.00 

Maximum August 4.90 14.00 100.00 0.032 0.096 8.37 8.57 24.10 24.10 

Average August 3.78 7.56 51.88 0.027 0.039 6.79 7.29 22.24 22.39 

* No sample taken



Appendix C – Flambeau (Lower) Impoundment Project Sampling Logs









Appendix D – Flambeau (Lower) Hydroelectric Project Lab Reports and 

Chains of Custody 
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Summary Flambeau (Pixley) Hydroelectric Project – FERC #2395 
 

2021 marked the eighteenth year of water quality sampling under FERC approved “Water Quality 

Monitoring Plan Per License Article 406 for the Flambeau (Pixley) Hydroelectric Project – FERC Project # 

2395 – Flambeau Hydro, LLC. Monitoring was conducted on April 7, July 14, and August 5, 2021. This 

document contains all of the associated records for the 2021 monitoring along with summary figures 

and tables in four appendices: (1) Appendix A (Figures 1-4), (2) Appendix B (Tables 1-3), (3) Appendix C 

(sampling logs by date), and (4) Appendix D (laboratory reports and chains of custody). 

A map of the Flambeau (Pixley) Hydroelectric Project is shown in Figure 1 indicating the water quality 

sampling location.  

Monitoring results for 2021 are shown in Table 1. No unusual Temperature (Figure 2) or Dissolved 

Oxygen (Figure 3) readings were observed. The Secchi depths are shown in Figure 4. 

In general, the weather (temperature and rainfall) during 2020-2021 monitoring season appeared 

slightly warmer December, February, and April through December with lower-than-normal precipitation 

in October, November, January, February, June, July, August, and September, and normal to high 

precipitation in the months of December, April, and May (Table 2).  

Ice-Out occurred between Agenda and Nine Mile Landing on the North Fork of the Flambeau River 

sometime during the week beginning March 22, 2021. The Ice-Out sampling event occurred on April 7, 

2021. River flow, based on the Flambeau (Pixley) Hydroelectric Project records was approximately 864 

cubic feet per second. Sampling occurred between 10:55 a.m. and 11:08 a.m. Samples were taken 

without incident. No unusual D.O. or Temperature readings were observed. Samples for laboratory 

analysis were delivered to White Water Associates, Inc. laboratory in Amasa, MI on April 7, 2021. White 

Water Associates, Inc. issued a laboratory report on August 12, 2021. No unusual levels of Chlorophyll a, 

True Color, or Total Phosphorus were noted in the laboratory reports. 

River flow, based on Flambeau (Pixley) Hydroelectric Project records, was approximately 506 cubic feet 

per second during the July 14, 2021 sampling event. Sampling occurred between 13:15 and 13:20 

Samples were taken without incident. No unusual D.O. or Temperature readings were observed. 

Samples for laboratory analysis were delivered to White Water Associates, Inc. laboratory in Amasa, MI 

on July 14, 2021. White Water Associates, Inc. issued a laboratory report on August 2, 2021. No unusual 

levels of Chlorophyll a, True Color, or Total Phosphorus were noted in the laboratory reports. 

River flow, based on Flambeau (Pixley) Hydroelectric Project records, was approximately 394 cubic feet 

per second during the August 5, 2021 sampling event. Sampling occurred between 10:32 a.m. and 10:37 

p.m. Samples were taken without incident. No unusual D.O. or Temperature readings were observed. 

Samples for laboratory analysis were delivered to White Water Associates, Inc. laboratory in Amasa, MI 

on August 5, 2021. White Water Associates, Inc. issued a laboratory report on September 12, 2021. No 

unusual levels of Chlorophyll a, True Color, or Total Phosphorus were noted in the laboratory reports. 



A summary of a comparison between the 2014 thru 2021 (Table 3) sampling results are as follows: 

1. Water Clarity – Secchi decreased Ice Out, increased July and August 

2. Chlorophyll a – Increased Ice Out and July, decreased August 

3. Color – Decreased Ice Out, July, and August  

4. Total Phosphorus – Increased Ice Out and August, decreased July 

5. Overall, D.O. – Decreased Ice Out, increased July and August 

6. Water Temperatures – Increased Ice Out and July, decreased August 

The next scheduled Water Quality Monitoring at the Pixley Hydroelectric Project is set to take place 

in 2022 beginning with the Ice-Out sampling event. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix A – Flambeau (Pixley) Hydroelectric Project Figures 
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Appendix B – Flambeau (Pixley) Hydroelectric Project Tables 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1. Pixley Hydroelectric Project – FERC Project # 2395: 2021 Water Quality Sampling Data 
 Ice Out April 7, 2021 July 14, 2021 August 5, 2021 

Project Flow (c.f.s) 864 506 394 

    

Dissolved Oxygen Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

0.5 feet below surface 11:04.13 11.02 11.7 13:14.33 9.20 25.4 10:34.09 8.51 23.2 

3 feet below surface 11:04.45 11.04 11.0 13:15.05 8.85 25.0 10:34.30 8.50 23.2 

6 feet below surface 11:05.11 11.06 10.9 13:15.58 8.53 24.7 10:34.52 8.43 23.3 

9 feet below surface 11:05.38 11.06 10.7 13:16.39 8.32 24.5 10:35.23 8.07 23.2 

12 feet below surface 11:06.04 11.04 10.6 13:17.23 8.01 24.4 10:35.51 7.23 23.0 

15 feet below surface 11:06.31 10.97 10.4 13:17.59 7.31 24.2 10:36.01 6.66 22.6 

18 feet below surface 11:07.46 10.29 9.8 13:18.39 6.02 23.8 10:36.40 6.16 22.4 

20 feet below surface    13:19.33 6.04 23.7    

0.5 meter above bottom 11:08.27 10.30 9.5 13:20.25 5.94 23.7 10:37.06 6.13 22.4 

Secchi Disk Time Depth 
(ft) 

 Time Depth 
(ft) 

 Time Depth 
(ft) 

 

Feet below surface 11:03 3.2 13:16 4.9 10:32 3.10 

Chlorophyll a Time µg/L  Time µg/L  Time µg/L  

3 feet below surface 11:04 2.4 13:17 11 10:34 6.9 

    

Color (True) Time C.P.U. 
Units 

LOD Time C.P.U. 
Units 

LOD Time C.P.U. 
Units 

LOD 

3 feet below surface 11;04 55.00 5* 13:17 25.00 5* 10:34 35.00 5* 

    

Total Phosphorus Time mg/L LOD Time mg/L LOD Time mg/L LOD 

3 feet below surface 11:04 0.020 0.01* 13:17 0.026 0.008* 10:34 0.025 0.008* 

3 feet above bottom 11:08 0.023 0.01* 13:22 0.021 0.008* 10:38 ND 0.008* 

*Considered Method Detection Limit  N/A = Not Applicable 

 

 



Table 2. 2020/21 Water Year Monthly Temperature and Precipitation for Park Falls, Wisconsin 

 
Month 

 
Highest 
Temp. 

 
Lowest 
Temp. 

 
Average 
Temp. 

Departure 
From 

Normal 

Heating 
Degree 

Days 

Normal 
Degree 

Days 

 
Total 

Precip. 

 
Total 

Snowfall 

 
Normal 
Precip. 

 
% of Normal 
Precipitation 

October - 20  81 28 54.6 -1.0 305 298 0.85 0.00  4.11 69 

November - 20 80 13 38.0 -5.2 831 678 2.78 12.0 2.85 66 

December - 20 75 11 33.3 4.5 948 1088 2.45 19.2 2.09 70 

January – 21 44 -12 19.7 -0.22 1394 1556 0.99 16.5 1.21 75 

February – 21 38 -14 17.9 7.7 1453 1699 0.61 9.1 0.96 75 

March – 21 42 -35 7.2 -7.9 1612 1399 0.53 8.6 0.81 65 

April – 21 61 0 33.2 7.3 979 1210 2.64 8.7 2.64 64 

May – 21 66 12 41 1.4 713 762 2.91 2.3 2.43 67 

June – 21 83 26 53.5 1.5 372 410 1.88 0.00 3.37 60 

July – 21 94 41 66.6 5.4 54 152 1.79 0.00 4.39 67 

August – 21 92 40 68.2 1.2 41 50 2.75 0.00 3.92 67 

September - 21 89 46 68.6 3.1 24 64 2.44 0.00 3.73 70 

              Source: NOAA/Duluth, MN 

 

 

 

 

 

 

 

 



Table 3. Flambeau Pixley Project Sampling Comparison Table: 2014 Thru Current Year 
Year Month Secchi 

Depth 
Chlorophyll a Color (True) Total 

Phosphorus 
Total 

Phosphorus 
Low D.O. High D.O. Low Water 

Temp. 
High Water 

Temp. 

  Feet µg/L C.P.U. Units Below Surface 
mg/L 

Above 
Bottom mg/L 

mg/L mg/L ° C ° C 

2014 June 3.00 1.40 130.00 0.030 0.031 6.70 6.94 19.00 22.30 

2015 April 3.60 1.30 130.00 0.037 0.030 9.55 9.84 8.70 10.90 

2016 March 3.60 0.40 35.00 0.030 0.030 11.19 11.69 3.00 3.30 

2017 April 4.20 3.90 35.00 0.028 0.025 9.81 9.88 7.30 8.60 

2018 May 3.7 8.00 45.00 0.038 0.033 7.92 8.25 14.4 14.5 

2019 April 2.20 2.50 45.00 0.036 0.048 11.82 12.19 3.60 4.60 

2020 April 4.20 1.10 60.00 ND ND 11.39 11.66 5.30 5.50 

2021 April 3.20 2.40 55.00 0.020 0.023 10.29 11.06 9.5 11.7 

Minimum March/April/May/June 2.20 0.40 35.00 0.028 0.025 6.70 6.94 3.00 3.30 

Maximum March/April/May/June 4.20 8.00 130.00 0.038 0.048 11.82 12.19 19.00 22.30 

Average March/April/May/June 3.46 2.63 66.88 0.033 0.033 9.83 10.19 8.85 10.18 

2014 July 3.00 5.40 130.00 0.047 0.050 6.02 7.28 21.20 21.90 

2015 July 3.20 4.20 80.00 0.032 0.031 5.40 6.43 21.60 21.80 

2016 July 3.70 8.10 45.00 0.033 0.180 6.11 6.65 23.20 26.30 

2017 July 4.00 6.30 35.00 0.036 0.110 6.00 7.32 23.50 25.10 

2018 July 3.90 6.30 45.00 0.045 0.036 5.88 6.90 24.60 26.80 

2019 July 4.00 12.00 25.00 0.041 0.034 6.22 8.27 23.40 26.40 

2020 July 2.50 2.70 35.00 0.034 0.033 6.79 7.19 22.50 22.90 

2021 July 4.90 11.0 25.00 0.026 0.021 5.94 9.20 23.70 25.4 

Minimum July 2.50 2.70 25.00 0.026 0.021 5.40 6.43 21.20 21.80 

Maximum July 4.90 12.00 130.00 0.047 0.180 6.79 9.20 24.60 26.80 

Average July 3.65 7.00 52.50 0.037 0.062 6.05 7.41 22.96 24.58 

2014 August 3.70 6.20 100.00 0.037 0.035 6.18 6.56 22.30 22.60 

2015 August 2.80 20.00 60.00 0.037 0.031 6.42 7.92 22.40 23.50 

2016 August 3.20 15.00 45.00 0.036 0.048 3.93 7.82 23.50 25.30 

2017 August 4.00 12.00 40.00 0.032 0.027 5.83 8.14 20.30 22.10 

2018 August 3.80 19.00 50.00 0.040 0.040 6.37 6.88 22.80 22.60 

2019 August 3.90 7.40 40.00 0.025 0.025 6.11 7.76 22.80 23.50 

2020 August 3.00 9.60 60.00 0.0051 0.017 7.82 8.59 23.00 26.10 

2021 August 3.10 6.90 35.00 0.025 ND 6.13 8.51 22.40 23.20 

Minimum August 2.80 6.20 35.00 0.005 0.017 3.93 6.56 20.30 22.10 

Maximum August 4.00 20.00 100.00 0.040 0.048 7.82 8.81 23.50 26.10 

Average August 3.44 12.01 53.75 0.030 0.032 6.10 7.81 22.41 23.64 

*no sample taken 



 

Appendix C – Flambeau (Pixley) Impoundment Project Sampling Logs









Appendix D – Flambeau (Pixley) Hydroelectric Project Lab Reports and 

Chains of Custody
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Summary Flambeau (Crowley) Hydroelectric Project – FERC #2473 
 

2021 marked the sixteenth year of water quality sampling under FERC approved “Water Quality 

Monitoring Plan Per License Article 406 for the Crowley Hydroelectric Project – FERC Project # 2473 – 

Flambeau Hydro, LLC. Monitoring was conducted on April 7, July 14, and August 5, 2021. This document 

contains all of the associated records for the 2021 monitoring along with summary figures and tables in 

four appendices:  (1) Appendix A (Figures 1-4), (2) Appendix B (Tables 1-3), (3) Appendix C (sampling logs 

by date), and (4) Appendix D (laboratory reports and chains of custody). 

A map of the Flambeau (Crowley) Hydroelectric Project is shown in Figure 1 indicating the water quality 

sampling location.  

Monitoring results for 2021 are shown in Table 1. No unusual Temperature (Figure 2) or Dissolved 

Oxygen (Figure 3) readings were observed. The Secchi depths are shown in Figure 4. 

In general, the weather (temperature and rainfall) during 2020-2021 monitoring season appeared 

slightly warmer December, February, and April through December with lower-than-normal precipitation 

in October, November, January, February, June, July, August, and September, and normal to high 

precipitation in the months of December, April, and May (Table 2).  

Ice-Out occurred between Agenda and Nine Mile Landing on the North Fork of the Flambeau River 

sometime during the week beginning March 22, 2021. The Ice-Out sampling event occurred on April 7, 

2021. River flow, based on the Crowley Hydroelectric Project records was approximately 1252 cubic feet 

per second. Sampling occurred between 11:55 and 12:07. Samples were taken without incident. No 

unusual D.O. or Temperature readings were observed. Samples for laboratory analysis were delivered to 

White Water Associates, Inc. laboratory in Amasa, MI on April 7, 2021. White Water Associates, Inc. 

issued a laboratory report on August 12, 2021. No unusual levels of Chlorophyll a, True Color, or Total 

Phosphorus were noted in the laboratory reports. 

River flow, based on Crowley Hydroelectric Project records, was approximately 775 cubic feet per 

second during the July 14, 2021 sampling event. Sampling occurred between 14:05 and 14:09. Samples 

were taken without incident. No unusual D.O. or Temperature readings were observed. Samples for 

laboratory analysis were delivered to White Water Associates, Inc. laboratory in Amasa, MI on July 14, 

2021. White Water Associates, Inc. issued a laboratory report on August 2, 2021. No unusual levels of 

Chlorophyll a, True Color, or Total Phosphorus were noted in the laboratory reports. 

River flow, based on Crowley Hydroelectric Project records, was approximately 712 cubic feet per 

second during the August 5, 2021 sampling event. Sampling occurred between 12:30 and 12:36. Samples 

were taken without incident. No unusual D.O. or Temperature readings were observed. Samples for 

laboratory analysis were delivered to White Water Associates, Inc. laboratory in Amasa, MI on August 5, 

2021. White Water Associates, Inc. issued a laboratory report on September 12, 2021. No unusual levels 

of Chlorophyll a, True Color, or Total Phosphorus were noted in the laboratory reports. 



A summary of a comparison between the 2014 thru 2021 (Table 3) sampling results are as follows: 

1. Water Clarity – Secchi decreased Ice Out. increase July and August 

2. Chlorophyll a –Increased Ice Out and July, decreased August 

3. Color – Stayed the same Ice Out, decreased July and August 

4. Total Phosphorus – Decreased Ice Out, July and August 

5. Overall, D.O. –Decreased Ice Out and August, increased July 

6. Water Temperatures – Increased Ice Out and July, and August 

The next scheduled Water Quality Monitoring at the Crowley Hydroelectric Project is set to take 

place in 2022 beginning with the Ice-Out sampling event. 

  



 

Appendix A – Crowley Hydroelectric Project Figures 
  



 

 

 

 

 

 

 

Figure 1. Crowley Hydroelectric Project Map 

 



 

 

 

 

Figure 1.  continued 
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2021 Temperature Profiles 
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Figure 3. Crowley - FERC #2473 
2021 Dissolved Oxygen Profiles 
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Figure 4. Flambeau Crowley - FERC# 2473 
2021 Secchi Depths 



Appendix B – Crowley Hydroelectric Project Tables 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1. Crowley Hydroelectric Project – FERC Project # 2473: 2021 Water Quality Sampling Data 

 Ice Out April 7, 2021 July 14, 2021 August 5, 2021 

Project Flow (c.f.s) 1885 775 712 

    

Dissolved Oxygen Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

Time D.O. 
(mg/L) 

Water Temp. 
(°C) 

0.5 feet below surface 11:59.57 11.02 11.4 14:04.09 9.25 26.2 12:32.32 8.62 23.5 

3 feet below surface 12:00.29 11.11 11.2 14:04.41 9.01 25.3 12:32.48 8.60 26.6 

6 feet below surface 12:01.05 11.18 11.0 14:05.14 8.59 24.8 12:33.07 8.57 23.6 

9 feet below surface 12:01.34 11.17 10.8 14:05.45 7.83 24.3 12:33.24 8.46 23.6 

12 feet below surface 12:01.36 11.17 10.7 14:06.25 7.36 23.9 12:33.49 6.91 22.9 

15 feet below surface 12:02.13 11.17 10.6 14:07.19 6.35 23.2 12:34.30 6.27 22.6 

18 feet below surface 12:02.49 11.03 9.6 14:08.05 5.94 23.1 12:35.17 5.90 22.4 

21 feet below surface 12:03.46 10.91 8.6 14:08.53 5.41 23.0 12:36.31 5.59 22.3 

0.5 meter above bottom 12:07.06 10.90 8.2 14:09.12 5.40 23.0 12:36.44 5.51 22.3 

Secchi Disk Time Depth 
(ft) 

 Time Depth 
(ft) 

 Time Depth 
(ft) 

 

Feet below surface 12:00 4.0 14:09 4.7 12:30 4.5 

       

Chlorophyll a Time µg/L  Time µg/L Time µg/L  

3 feet below surface 12:00 2.90 14:09 8.90 12:31 6.80 

    

Color (True) Time C.P.U. 
Units 

LOD Time C.P.U. 
Units 

LOD Time C.P.U. 
Units 

LOD 

3 feet below surface 12:00 60.00 5* 14:09 30.00 5* 12:31 45.00 5* 

    

Total Phosphorus Time mg/L LOD Time mg/L LOD Time mg/L LOD 

3 feet below surface 12:00 0.026 0.008* 14:09 0.031 0.008* 12:31 0.024 0.008* 

3 feet above bottom 12:04 0.028 0.008* 14:12 0.027 0.008* 12:35 0.027 0.008* 

*Considered Method Detection Limit 

 



Table 2. 2020/21 Water Year Monthly Temperature and Precipitation for Park Falls, Wisconsin 

 
Month 

 
Highest 
Temp. 

 
Lowest 
Temp. 

 
Average 
Temp. 

Departure 
From 

Normal 

Heating 
Degree 

Days 

Normal 
Degree 

Days 

 
Total 

Precip. 

 
Total 

Snowfall 

 
Normal 
Precip. 

 
% of Normal 
Precipitation 

October - 20  81 28 54.6 -1.0 305 298 0.85 0.00  4.11 69 

November - 20 80 13 38.0 -5.2 831 678 2.78 12.0 2.85 66 

December - 20 75 11 33.3 4.5 948 1088 2.45 19.2 2.09 70 

January – 21 44 -12 19.7 -0.22 1394 1556 0.99 16.5 1.21 75 

February – 21 38 -14 17.9 7.7 1453 1699 0.61 9.1 0.96 75 

March – 21 42 -35 7.2 -7.9 1612 1399 0.53 8.6 0.81 65 

April – 21 61 0 33.2 7.3 979 1210 2.64 8.7 2.64 64 

May – 21 66 12 41 1.4 713 762 2.91 2.3 2.43 67 

June – 21 83 26 53.5 1.5 372 410 1.88 0.00 3.37 60 

July – 21 94 41 66.6 5.4 54 152 1.79 0.00 4.39 67 

August – 21 92 40 68.2 1.2 41 50 2.75 0.00 3.92 67 

September - 21 89 46 68.6 3.1 24 64 2.44 0.00 3.73 70 

              Source: NOAA/Duluth, MN 

 

 

 

 

 

 

 

 



Table 3. Flambeau Crowley Project Sampling Comparison Table: 2014 Thru Current Year 
Year Month Secchi 

Depth 
Chlorophyll a Color (True) Total 

Phosphorus 
Total 

Phosphorus 
Low D.O. High D.O. Low Water 

Temp. 
High Water 

Temp. 

  Feet µg/L C.P.U. Units Below Surface 
mg/L 

Above 
Bottom mg/L 

mg/L mg/L ° C ° C 

2014 June 3.50 1.70 150.00 0.031 0.029 6.61 6.97 19.00 21.90 

2015 April 3.50 5.10 13.00 0.047 0.036 9.52 9.78 9.00 11.70 

2016 March 3.60 0.41 40.00 0.030 0.030 11.35 11.61 2.90 3.70 

2017 April 3.90 3.40 30.00 0.025 0.028 9.16 9.46 8.20 10.10 

2018 May 4.00 5.20 40.00 0.036 0.032 7.65 8.10 14.5 14.8 

2019 April 2.20 2.70 45.00 0.038 0.036 11.93 12.46 4.20 5.40 

2020 April 4.20 0.80 60.00 0.056 0.051 11.32 11.75 5.30 5.70 

2021 April 4.00 2.90 60.00 0.026 0028 10.86 11.18 8.20 11.40 

Minimum March/April/May/June 2.20 0.41 13.00 0.025 0.028 6.61 6.97 2.90 3.70 

Maximum March/April/May/June 4.20 5.20 150.00 0.056 0.051 11.93 12.46 19.00 21.90 

Average March/April/May/June 3.61 2.78 54.75 0.036 0.034 9.80 10.16 8.96 10.54 

2014 July 3.25 5.30 130.00 0.046 0.044 5.78 6.38 21.70 22.20 

2015 July 4.00 4.60 80.00 0.032 0.034 6.09 6.47 22.80 22.50 

2016 July 3.40 6.50 55.00 0.036 0.030 5.60 6.10 22.70 26.50 

2017 July 4.00 8.30 35.00 0.033 0.033 5.42 7.36 23.10 26.00 

2018 July 4.00 10.00 35.00 0.061 0.043 6.12 7.18 24.70 27.70 

2019 July 4.50 15.00 25.00 0.032 0.040 5.06 7.55 23.70 25.70 

2020 July 2.60 3.20 35.00 0.038 0.037 6.77 7.14 23.40 23.60 

2021 July 4.70 8.90 30.00 0.031 0.027 5.40 9.25 23.00 26.20 

Minimum July 2.60 3.20 25.00 0.031 0.027 5.06 6.10 21.70 22.20 

Maximum July 4.70 15.00 130.00 0.061 0.044 6.77 9.25 24.70 27.70 

Average July 3.81 7.73 53.13 0.039 0.036 5.78 7.18 23.14 25.05 

2014 August 1.30 6.90 100.00 0.047 0.051 5.11 5.65 22.80 24.30 

2015 August 3.00 17.00 60.00 0.039 0.030 6.48 7.32 22.70 23.10 

2016 August 4.20 15.00 40.00 0.030 0.030 3.57 8.07 23.30 25.70 

2017 August 4.20 13.00 30.00 0.032 0.030 5.55 8.71 20.30 22.90 

2018 August 4.30 10.00 45.00 0.033 0036 6.02 7.69 23.10 23.10 

2019 August 3.40 11.00 30.00 0.028 0.025 7.01 8.83 23.30 25.30 

2020 August 3.50 12.00 70.00 0.034 0.019 8.01 9.35 23.30 25.70 

2021 August 4.50 6.80 45.00 0.024 0.027 5.51 8.62 22.30 26.60 

Minimum August 1.30 6.80 30.00 0.024 0.019 3.57 5.65 20.30 22.90 

Maximum August 4.50 17.00 100.00 0.047 0.051 8.01 9.35 23.30 26.60 

Average August 3.55 11.46 52.50 0.033 0.031 5.91 8.03 22.63 24.60 

*no sample taken



Appendix C – Crowley Impoundment Project Sampling Logs 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









 

Appendix D – Crowley Hydroelectric Project Lab Reports and Chains of 

Custody





































FW: Flambeau Upper (P-2640) Flambeau Lower (P-2421) Pixley (P-2395) Crowley
(P-2473) Draft Water Quality Reports

Gregory, Malcolm K - DNR <malcolm.gregory@wisconsin.gov>
Tue 11/30/2021 2:44 PM

To:  Brian Kreuscher <bkreuscher@rwehydro.com>

Good morning Brian

Upon review WDNR does not have any comments for these water quality reports for P-2640, P-2421, P-2395,
and P-2473.

If you have any ques�ons, please feel free to reach out.

Best,

Malcolm

Malcolm Gregory (he/him)

Environmental Analysis & Review Specialist

Wisconsin Department of Natural Resources

101 S. Webster Street

Madison, WI 53707-7921

malcolm.gregory@wisconsin.gov

From: Brian Kreuscher <bkreuscher@rwehydro.com>
Sent: Tuesday, November 16, 2021 9:47 AM
To: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>; Darin_Simpkins@fws.gov
Subject: Flambeau Upper (P-2640) Flambeau Lower (P-2421) Pixley (P-2395) Crowley (P-2473) Dra� Water
Quality Reports

CAUTION: This email originated from outside the organization.

Do not click links or open attachments unless you recognize the sender and know the content is safe.

All,

Attached are the Draft Water Quality Reports for all four projects.  Please review and provide any
comments you may have to me within 60 days for FERC submittal.

 

Thanks

Brian Kreuscher

Renewable World Energies

Firefox https://outlook.office.com/mail/inbox/id/AAMkADExYzk4ZTVhLTI...
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Regulatory & Compliance
855-994-9376 x230
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RE: Flambeau Upper (P-2640) Flambeau Lower (P-2421) Pixley (P-2395) Crowley
(P-2473) Draft Water Quality Reports

Gregory, Malcolm K - DNR <malcolm.gregory@wisconsin.gov>
Tue 12/21/2021 9:19 AM

To:  Brian Kreuscher <bkreuscher@rwehydro.com>

Morning Brian,

Thanks for sending the spreadsheet. I have a mee�ng with Cheryl tomorrow and will make sure to pass it on.

Best,

Malcolm

Malcolm Gregory (he/him)

Environmental Analysis & Review Specialist

Wisconsin Department of Natural Resources

101 S. Webster Street

Madison, WI 53707-7921

malcolm.gregory@wisconsin.gov

From: Brian Kreuscher <bkreuscher@rwehydro.com>
Sent: Tuesday, December 21, 2021 9:07 AM
To: Gregory, Malcolm K - DNR <malcolm.gregory@wisconsin.gov>
Cc: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>
Subject: Re: Flambeau Upper (P-2640) Flambeau Lower (P-2421) Pixley (P-2395) Crowley (P-2473) Dra� Water
Quality Reports

CAUTION: This email originated from outside the organization.

Do not click links or open attachments unless you recognize the sender and know the content is safe.

Greg,
Here is the sheet with a tab for each project.

Thanks
Brian Kreuscher

From: Gregory, Malcolm K - DNR <malcolm.gregory@wisconsin.gov>
Sent: Tuesday, December 21, 2021 8:20 AM
To: Brian Kreuscher <bkreuscher@rwehydro.com>
Cc: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>
Subject: FW: Flambeau Upper (P-2640) Flambeau Lower (P-2421) Pixley (P-2395) Crowley (P-2473) Dra� Water
Quality Reports

Firefox about:blank

1 of 2 2/2/2022, 9:43 AM

mailto:malcolm.gregory@wisconsin.gov
mailto:malcolm.gregory@wisconsin.gov
http://dnr.wi.gov/
http://dnr.wi.gov/
http://dnr.wi.gov/
mailto:malcolm.gregory@wisconsin.gov
mailto:malcolm.gregory@wisconsin.gov
mailto:bkreuscher@rwehydro.com
mailto:bkreuscher@rwehydro.com
mailto:Cheryl.Laatsch@wisconsin.gov
mailto:Cheryl.Laatsch@wisconsin.gov


Good morning Brian,

Could you please send me the raw data for these four reports? WDNR would like to have the corresponding
spreadsheets for the FERC licensee annual WQ reports.

Best,

Malcolm

Malcolm Gregory (he/him)

Environmental Analysis & Review Specialist

Wisconsin Department of Natural Resources

101 S. Webster Street

Madison, WI 53707-7921

malcolm.gregory@wisconsin.gov

From: Brian Kreuscher <bkreuscher@rwehydro.com>
Sent: Tuesday, November 16, 2021 9:47 AM
To: Laatsch, Cheryl - DNR <Cheryl.Laatsch@wisconsin.gov>; Darin_Simpkins@fws.gov
Subject: Flambeau Upper (P-2640) Flambeau Lower (P-2421) Pixley (P-2395) Crowley (P-2473) Dra� Water
Quality Reports

CAUTION: This email originated from outside the organization.

Do not click links or open attachments unless you recognize the sender and know the content is safe.

 

All,

Attached are the Draft Water Quality Reports for all four projects.  Please review and provide any
comments you may have to me within 60 days for FERC submittal.

Thanks

Brian Kreuscher

Renewable World Energies
Regulatory & Compliance
855-994-9376 x230
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