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@ Xcel Energy’

414 Nicollet Mall
Minneapolis, Minnesota 55401-1993

December 28, 2006 O R l G l NA L

Office of the Secretary

Federal Energy Regulatory Commission
888 First Street, NE

Washington, D.C. 20426

Flowages — Articles 404 (Water Quality Monitoring Plan).
Big Falls Hydroelectric Project (FERC Project No. 2390)yand Thornap
Hydroelectric Project (FERC Project No. 2475) we O b I

Subject: Water Quality Monitoring Results For The Big Falls and Thornapple
i

Dear Secretary:

Enclosed is an original and eight copies of the water quality monitoring results obtained from the
above-mentioned projects in 2006 as directed by the Federal Energy Regulatory Commission’s
(Commission) license orders. The license orders require Northern States Power Company —
Wisconsin (d.b.a. Xcel Energy) to perform water quality sampling on the two flowages after ice-
out, in mid-July, and mid-August to monitor long-term changes in water quality.

Also included is a summary of the data that has been collected since 1998, the first year of the
required water quality sampling. The data collected in 2006 is consistent to the sampling.
performed in earlier years and all parameters are well within the normal ranges expected for
natural environments.

The sampling results were filed with the Wisconsin Department of Natural Resources (WDNR)
on October 23, 2006 and they were allowed 30 days to provide comments (see attached letter).
The WDNR did not provide any comments by letter or electronic mail.

If you have any questions in regards to the monitoring results or to this filing, please feel free to
contact me by telephone at (715) 839-1353 or by electronic mail at
robert.w.olson @ xcelenergy.com.

Very truly yours,

Hhp st 1D ()

Robert W. Olson
Hydro Licensing Specialist

Attachment: Water quality monitoring results

C: Mr. Jeff Scheirer (Wisconsin DNR)

H:\references\bigfalls\correspondence\12282006FERCletter.doc
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Summary Of Water Quality Data Collected In 2006
For The Big Falls And Thornapple Flowages

i
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Instrumental Research, Inc.
7800 Main Street NE

Fridley, MN 55432,
Ph. 763-571-3698 Fax. 763-571-3372

LABORATORY ANALYSIS REPORT  185-06 Wednesday, May 10, 2006
MDH CERTIFIED LABORATORY 027-003-130 EPA LAB CODE MN 00076

Attn: Rob Olson

Xcel Energy Date Collected: 4/26/2006
1414 West Hamilton Ave. P.O. Box 8 Pate Received: 4/28/2006
Eau Claire, WI 54702 ' _ "~ Collected By: Client
. IRI
Parameter/Method Sample ID Results  Units MDL  Reporting Analysis
Limit Date
ChlorophylLa BF-1 0.94 ug/L 0.041 0.500 5/3/2006
SM 19th 10200 H. :
TA-1 235 ug/L 0.041 0.500 . 5/3/2006

MDL = Method detection level

All analyses were performed using Standard Methods for the Exammahon of Water and Wastewater,
18th and 19th ed1t10n EPA approved methodologies.

Report, submitted by,

™ Mo

SUZANNE MELCHIOR, LABORATORY SUPERVISOR
SM/kg
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- @) XeelEnergy

Minneapolis Testing Laboratory Report

1518 Chestnut Avenue N
Minneapolis, MN 55403

Phone: (612)630-4439
Fax: (612) 630-4367

Contact: Tom Leverentz

Lab Certification MN ID: 027-053-197
Lab Certification W1 1D:999071150

Report To: ERAD-WI

Hydro Regulatory-W! _
£ Work Request # WIRV0706
Attention: Leroy Wilder Date of Report 8/23/2006
Rob Olson o
Sample Description: BOTTOM LabWorkz k_D. EF61488
Laboratory 1D, 081.26
Location: BIG FALLS FLOWAGE Collection Date: 712412006
Customer Sample 1.D.: .. Date Submitted: 7/26/2006
Detection Analytical Analysis
Constituent Result Units Limit Method Start Date
Total Phosphorus 0.099 mg/lL P 0.001 EPA 365.3 8/16/2006

Comments related to sample number EF61488:

Page 1 of 5

This report is confidential. Do not reproduce except in whole.

Results are representative of submitted samples and not necessarily the original sample source.
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@) XeelEnergy

Minneapolis Testing Laboratory Report

Report To: ERAD-WI
Hydro Regulatory-Wi

1518 Chestnut Avenue N
Minneapolis, MN 55403

Phone: (612)630-4439
Fax: (612) 630-4367

Contact: Tom Leverentz

Lab Certification MN ID: 027-053-197
Lab Certification WI 1D:999071150

Work Request # WIRV0706
Attention: Leroy Wilder Date of Report 8/23/2006
Rob Olson
-Sample Description: .SURFACE LabWorks, LD. EF61487
_ Laboratory [.D.: 081.25
Location: BIG FALLS FLOWAGE Collection Date: 712412006
Customer Sample 1.D.: .- Date Submitted: 7/26/2006
Detection Analytical Analysis
Constituent Result Units Limit Method Start Date
Chlorophyil-a <0.5 ug/L 0.041 SM 19th 10200 8/10/2006
Total Phosphorus 0.029 mg/L P 0.001 EPA 365.3 ' 8/16/2006

Comments related to sample number EF61487:

Page 2 of 5

This report is confidential.

|
’ Results are representative of submitted samples and not necessarily the original sample source.

Do not reproduce except in whole.
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(D XeelEnergy

Minneapolis Testing Laboratory Report

1518 Chestnut Avenue N
Minneapolis, MN 55403

Phone: (612)630-4439
Fax: (612) 630-4367

Contact: Tom Leverentz

Lab Certification MN ID: 027-053-197

Lab Certification WI 1D:999071150

Report To: ERAD- Wi

Hydro Regulatory-wWi
‘ Work Request # WIRV0706
Attention: Leroy Wilder Date of Report 8/23/2006
Rob Olson =
Sample Description: BOTTOM LabWork ‘D EF61486
Laboratory i.D.: 081.24
: P
Location THORNAPPLE FLOWAGE Collection Date: 712412006
Customer Sample I.D.: .+~ Date Submitted: 7/26/2006
. ~
Detection Analytical Analysis
Constituent Result Uniits Limit Method Start Date
Total Phosphorus 0.041 mg/L P 0.001 EPA 365.3 8/16/2006

Comments related to sample number EF61486:

Page 3 of 5

This report is confidential.

Results are representative of submitted samples and not necessarily the original sampl

Do not reproduce except in whole.

e source.
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Minneapolis Testing Laboratory Report
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1518 Chestnut Avenue N
Minneapolis, MN 55403

Phone: (612)630-4439
Fax: (612) 630-4367

Contact: Tom Leverentz

Lab Certification MN ID; 027-053-197
Lab Certification WI 1D:999071150

Report To: ERAD-WI
Hydro Regulatory-Wi
£
f Work Request # WIRV0706
Attention: Leroy Wilder Date of Report 8/23/2006
Rob Olson
Sample Description: SURFACE LabWor:; !‘D EF61485
Laborator§'t.D.: 081.23
: PLE FL!
Location THORNAPPLE FLOWAGE Collection Date: 712412006
Customer Sample 1.D.: . Date Submitted: 7/26/2006
Detection Analytical Analysis
Constituent Result Units Limit Method Start Date
Chlorophyll-a 4.03 ug/L 0.041 SM 19th 10200 8/10/2006
Total Phosphorus 0.035 mg/L P 0.001 EPA 365.3 8/16/2006

Comments related to sample number EF61485:

Page 4 of 5

This report is confidential.

. Do not reproduce except in whole.
Results are representative of submitted samples and not necessarily the original sample source.
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1518 Chestnut Avenue N
¥ . .
. /)[ xc e l EI? e rgy- Minneapolis, MN 55403
] . N Phone: (612)630-4439
Minneapolis Testing Laboratory Report Fax: (612) 630-4367
Contact: Tom Leverentz
Lab Certification MN ID: 027-053-197
Lab Certification W1 1D:999071150
i é
| certify that this analysis report was prepared under my direction or supervision under a system designed to assure that qualified
personnel analyzed the submitted samples. All protocols for analysis were followed as required by Minnesota Rules and the Applicible
Management Plan.
Christine M. Keefe
System Chemist
612-630-4506
Page 5of 5
This report is confidential. Do not reproduce except in whole.
Results are representative of submitted samples and not necessarily the original sample source.
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(2 XeelEnergy

Minneapolis Testing Laboratory Report

1518 Chestnut Avenue N
Minneapolis, MN 55403

Phone: (612)630-4439

Fax: (612) 630-4367

Contact: Tom Leverentz
Lab Certification MN ID: 027-053-197
Lab Certification W1 1D:999071150

Report To:  Hydro Regulatory-Wi
‘ Work Request # WIRV0806
Attention:  Rob Olson “ Date of Report 9/22/2006
Sample Description: BOTTOM " LabWorks 1.D. " EF64745
Laboratory 1.D.: 084.25
Location: BIG FALLS FLOWAGE Collectio '4 b ate: 8/23/2006
Customer Sample L.D.: Date Submitted: 8/25/2006
Detection Analytical Analysis
Constituent Result Units Limit Method Start Date
Total Phosphorus 0.035 mg/L P 0.001 EPA 365.3 9/15/2006
Comments related to sample number EF64745:
Page 10of 5

This report is confidential.

Do not reproduce except in whole.

Results are representative of submitted samples and not necessarily the original sample source.
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Minneapolis Testing Laboratory Report

1518 Chestnut Avenue N
Minneapolis, MN 55403

Phone: (612)630-4439

Fax: (612) 630-4367

Contact: Tom Leverentz
Lab Certification MN ID: 027-053-197
Lab Certification WI ID:999071150

Report To:  Hydro Regulatory-Wi
) Work Request # WIRV0806
Attention: Rob Olson ¢ Date of Report 9/22/2006
Sample Description: SURFACE LabWorks I.D. EF64744
Lo Laboratory I.D.: 084.24
Location: BIG FALLS FLOWAGE Couecﬁo‘}. . 81231200
Customer Sample 1.D.: Date Submitted: 8/25/2006
Detection Analytical Analysis
Constituent Result Units Limit Method Start Date
Chlorophyll-a 1.5 ug/L 0.041 SM 19th 10200 9/22/2006
Send Chlorophyil A Completed 8/23/2006
Total Phosphorus 0.048 mg/L P 0.001 EPA 365.3 9/15/2006

Comments related to sample number EF64744:

Page 2of 5
This report is confidential. Do not reproduce except in whole.

Results are representative of submitted samples and not necessarily the original sample source.

...
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Minneapolis Testing Laboratory Report

1518 Chestnut Avenue N
Minneapolis, MN 55403

Phone: (612)630-4439

Fax: (612) 630-4367

Contact: Tom Leverentz
Lab Certification MN ID: 027-053-197
Lab Certification W! 1D:999071150

Report To:  Hydro Regulatory-WI
, Work Request # WIRV0806
Attention: Rob Olson Date of Report 9/22/2006
Sample Description: BOTTOM LabWorks 1.D. EF64743
. Laboratory 1.D.: 084.23
Location: THORNAPPLE FLOWAGE Collecti ato: 812312006
Customer Sample 1.D.: Date Submitted: 8/25/2006
Detection Analytical Analysis
Constituent Result Units Limit Method Start Date
Total Phosphorus 0.040 mg/L. P 0.001 EPA 365.3 9/15/2006

Comments related to sample number EF64743:

Page 3 of 5
This report is confidential. Do not reproduce except in whole.

Resuilts are representative of submitted samples and not necessarily the original sample source.
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1518 Chestnut Avenue N
Minneapolis, MN 55403

Phone: (612)630-4439
Fax: (612) 630-4367
Contact: Tom Leverentz

Lab Certification MN ID: 027-053-197
Lab Certification W1 1D:999071150

Report To:  Hydro Regulatory-Wi

Work Request # WIRV0806
Attention:  Rob Olson ot Date of Report 9/22/2006
Sample Description: SURFACE LabWorks I.D. EF64742
Laboratory I.D.: 084.22
ion: PPLE FL 3-
Location THORNAPPLE FLOWAGE Collection b te: 812312006
Customer Sample 1.D.: Date Submitted: 8/25/2006
Detection Analytical Analysis
Constituent . Result Units Limit Method Start Date
Chiorophyil-a 2.1 ug/L 0.041 SM 19th 10200 9/22/2006
Send Chiorophyil A Completed 8/23/2006
Total Phosphorus 0.050 mg/L P . 0.001 EPA 365.3 9/15/2006

Comments related to sample number EF64742:

Page4of 5

This report is confidential. Do not reproduce except in whole.

Results are representative of submitted samples and not necessarily the original sample source.
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1518 Chestnut Avenue N

e @ xc e’ En e rgy_ Minneapolis, MN 55403

Phone: (612)630-4439

Fax: (612) 630-4367

Contact: Tom Leverentz
Lab Certification MN ID: 027-053-197
Lab Certification WI 1D:999071150

Minneapolis Testing Laboratory Report

-
=.

| certify that this analysis report was prepared under my direction or supervision under a system designed to assure that qualified
personnel analyzed the submitted samples. All protocols for analysis were followed as required by Minnesota Rules and the Applicible
Management Plan.

it

Christine M. Keefe
System Chemist
612-630-4506

Page 5of 5

This report is confidential. Do not reproduce except in whole.
Results are representative of submitted samples and not necessarily the original sample source.
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Water Quality Sampling - Big Falls Flowage

Date:_26/06 /1245 At
Temperature:  gp°F
Weather Conditions:_.5;,,,,» Y 6O ,F )

, , 2 /0, 4
Depth of Bottom Sample:, /3 M — € o
Secchi Disk Reading; 4

=

Dissolved Oxygen and Temperature Profile

#

Surface | /2.4 | , “7.7

2 /2,1 /0.0

4 [2.D {0

6 /A.0 _ /0D

8 0.9 16,0

10 Jt.3 /0.0

12 U2 /0.2,

14 /1.2 16,2

16 li.a 0.2

18 i lof

20 IR 0.p

22 .1 .8

24 .1 948

26 J7Rs) 79

28 2,0 7.9

30 "o 79

32 1.0 99

34 o 9.9

36 1.0 99

38 o 7.9

:g Bittem Boffay

44

46 | '
Remarks: %MW%«O—T‘W%% Aﬂ»?‘fu,ﬁag. 4 .

*MMWJWMW'OAMMMQ’

HAexcel5bigfallsiwasheet Y Meﬂ W‘Q e and f‘l /Iu&‘_’f( ot . T W
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Water anlity Sampling - Thornapple Flowage

Date:_ 4/1¢4 /0t /330
Temperature: G4 L
Weather Conditions: Sanny, Llestw,.
- < 2 W,
Depth of Bottom Sample; & @ 215k
Secchi Disk Reading: 44

Dissolved Oxygen and Temperature l;;'oﬁle

Surface /3.9 Jo./
2 - 3.9 0.2
4 /3.7 /0.2
6 /3.3 /0.1
8 /3.0 0.0
10 /2.4 7217
12 /2.3 78
14 /2.3 9.2
16 /2.3 A
18 (2.3 21
20 /2.3 9.5
g £35S _LoVSom
26
28
30
32~
34
36
38
40
42
44
46 : .

Remarks: * tm;ﬁ/u\@% vhe ,OZ o Sk b
bWW%WM@’%(’ﬁt,,.
X M nagutind hagads sl 0Bl i lor prtoin of
H:\excelS\thomapp\quheetW M 2%'“ é{— z744
ﬂwﬁ /"M(}' “’74& %o Lo

8. CheAleaple .
Ml 0 Y ool o, Un crpmathict 2ogle arta
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Water Quality Sampling - Big Falls Flowage

Date:__7/24/06
Temperature AS K

Weather Conditions: &///g Qéa %ﬁ , 5 wuw()@, somph
Depth of Bottom Sample;. 7< /%

Secchi Disk Reading; 6 fec7-

L

Dissolved Oxygen and Temperature Profile

,5;;',.

42

46

r. Ao ot Ve Al becoy oo i con
Remarks: *%% é@?’«@d’m"f? brrzeen

%77‘9 4,}4@4,‘1,,{,me,@qu#

H:\excelS\bigfalis\wgsheet
* 720 W - 7
e 9740 oy feut oty g %“
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Water Quality Sampling - Thornapple Flowage

Date: 7/24/0¢

Temperature;: 9p °£&

Weather Conditions:__ 44/, LUstly sumny , Sou ¥4 winl@. ok
Depth of Bottom Sample: 5, M -

Secchi Disk Reading: ¢ /¢

Dissolved Oxygen and Temperature l;rofile

t

Surface A5, 255
2 - 24l 238

4 LY. 3 220

6 240 6.8

8 23.8 .68
643

10 23.¢ .
12 A3.5 6./5

14 22.8 S0/

16 /9.2 0.3

18 5 B> 20 5
20
22
24
26
28
30
32~
36
38
40
42
44
46

Remarks: X Sampl pg Hoben ”"‘"ﬁ’: %a/éay /@m
K Flprbean s <o 2uptuarccy axPremsdy A
H:\exoelS\thomapP\W*QSfZeZ& Waw@ 474—04.4«:42 W o
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Water Quality Sampling - Big Falls Flowage

Date:__ 8[43 /o¢

Temperature: £ 8 °£

Weather Conditions:_C/pucly , Soer d @ Sompr 4
Depth of Bottom Sample; . £y Feet

Secchi Disk Reading: s et

e

Dissolved Oxygen and Temperature Profile

Lt

2 43.3 8.3
4 <3./ 8.2
6 23./ ' 8. (
8 23./ 8./
10 3./ 8.1/
12 B 8.0
14 23.0 29
16 22.9 Y
18 Z2.8 2/
20 42.7 7.0
22 £3.7 YA,
24 A3.5 6.8
26 2.3 3
28 RER &0
30 Zd./ 58
32 s Rd./ 58
34 A3.0 Se
36 A42.0 s.3
38 AR. D <./
40 gé%ﬂ @"%WV
42
44
46
Remarks W Mm cwf‘ "%2 M% a‘lﬂvvx ﬂf bl
W{ﬂ ag T bent tsFrsens bt
*f«@%mmw‘/”“""ﬁ“” e
H.\exce!S\blgfalls\‘v;;sh:‘:ﬂet,{” fﬁ{ &“*‘#f c:f ne,tqu At w%m e..J -261 7%’47"3-4
Lo s Zf" and ot |
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Water anlity Sampling - Thornapple Flowage

Date:__ %/23/pt

Temperature:_7p “F /oy dy

Weather Conditions:_Syu o 1idc5 Smped.
Depth of Bottom Sample: /8 fee #
Secchi Disk Reading: 4 £.4

Dissolved Oxygen and Temperature I;roﬁle

i

Surface TR Y

2 - 24. | 9.9
4 23.6 2.6
6 23.3 2.9
8 23,3 28
10 23.2 2l
12 23,2 7Y
14 23.1 2.0
16 23.0 é.7
18 22, F s¢
;g Bo Yo o fom
24

26

28

30

32"

34

36

38

40

42

44

46

%Sm&w%wﬁ 7‘7’»& %Jﬁuy Z‘w'y S evrat"
R
emarks: &é%‘% M@"M

¥ g‘ e et Lot Wy‘-ﬂ anl g lone addedt ,a,ve,
H\exoelS\thomapp\quheet ,ﬂﬁa»c.«.?%/ ot e, ~obad Mig ) y& \7 .2_...3%

e A B TR ,«/
=#» A ,_,;_4,«. ;z et ;’Mﬁ ﬁ* /Q&MGM f Nl Mufwdf‘ %
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Summary Of Total Phosphorus And Chlorophyll A
Data For The Big Falls And Thornapple Flowages

1998-2006




Date
4/22/1998
7/27/1998
8/25/1998
4/26/1999
7/23/1999
8/20/1999
4/14/2000
7/26/2000
8/25/2000
5/7/2001
7/24/2001
8/22/2001
5/13/2002
7/24/2002
8/28/2002
5/12/2003
7/28/2003
8/13/2003
5/5/2004
7/28/2004
8/25/2004
4/19/2005
7/25/2005
8/31/2005
4/26/2006
7/24/2006
8/23/2006

Average (Ice-out sample)
Average (July sample)
Average (August sample)

H:references\BigFalls\wW aterQualitySummary.xis

Surface

Total Phosphorus

(mg/L P)
0.037

0.04

0.04

0.04
0.05
0.04
0.03
0.05
0.04
0.04
0.04
0.04
0.03
0.04
0.04
0.03
0.06
0.03
0.053
0.037
0.024
0.050
0.031
0.020
0.023
0.029
0.048

0.04
0.04 .
0.04

Big Falls Flowage

Surface Bottom
Chlorophyll-A  Total Phosphorus
(ug/L) (mg/L P)
5.9 0.04
2.0 0.05
24.0 0.07
0.5 0.13
10.0 0.10
7.6 0.06
5.0 0.04
5.0 0.12
4.8 0.06
0.6 0.05
4.3 0.06
2.2 0.06
1.6 0.03
1.6 0.06
1.7 0.04
0.7 0.03
9.4 0.05
5.9 0.06
1.55 0.031
3.10 0.084
3.35 0.042
0.50 0.057
0.60 0.044
1.50 0.092
0.94 0.035
0.50 0.099
1.50 0.035
1.92 0.05
4.06 0.07
5.84 0.06

Summary of Water Quality Data for the Big Falls and Thornapple Flowages (1998 - 2006).

Thornapple Flowage

Surface Surface Bottom
Total Phosphorus Chlorophyll-A  Total Phosphorus
(mg/L P) (ug/L) (mg/L P)
0.034 0.8 0.032
0.03 7.0 0.04
0.04 8.0 0.05
0.04 0.5 0.05
0.04 5.2 0.06
0.07 0.6 0.10
0.04 2.0 0.04
0.05 3.9 0.07
0.04 0.5 0.05
0.04 1.3 0.05
0.04 1.4 0.05
0.04 4.8 0.04
0.03 1.6 0.03
0.05 0.5 0.05
0.03 1.5 0.04
0.04 0.5 0.04
0.06 5.0 0.05
0.07 10.7 0.06
0.035 1.80 0.036
0.050 4.60 0.049
0.029 4.10 0.027
0.055 0.70 0.051
0.031 1.50 0.045
0.029 2.75 0.030
0.026 2.35 0.024
0.035 4.03 0.041
0.050 2.11 0.040
0.04 1.28 0.04
0.04 3.68 0.05
0.04 3.90 0.05

+
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Summary Of Dissolved Oxygen And
Temperature Data For The Big Falls Flowage

&-‘..

1998-2006
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 1998.

Date: 4/22/1998 Date: 7/27/1998 Date: 8/23/1998
Secchi Disk (ft.): 4 Secchi Disk (ft.): 4 Secchi Disk (ft.): 3
Depth of Bottom Sample: 11 meters Depth of Bottom Sample: 33 ft. Depth of Bottom Sample: 35 ft.
Weather Conditions: sunny, calm, 50 F " |Weather Conditions: sunny, calm, 75 F Weather Conditions: sunny, light wind, 85 F
Dissolved Dissolved Dissolved
Depth  Temperature Oxygen Depth  Temperature Oxygen Depth  Temperature Oxygen
(ft) (celsius) (mg/l) (ft) (celsius) (mg/l) (ft) (celsius) (ma/l)
Surface 10.5 10.8 Surface 23.5 8.6 Surface 23.0 9.2
1.0 10.5 10.7 2.0 23.5 8.6 2.0 22.0 9.2
2.0 10.0 10.7 4.0 23.5 8.6 4.0 22.0 9.0
3.0 10.0 10.6 6.0 23.5 8.6 6.0 22.0 8.6
4.0 10.0 10.6 8.0 225 7.8 8.0 22.0 8.3
5.0 10.0 10.6 ' 10.0 22.0 7.4 10.0 22.0 7.9
6.0 10.0 10.6 12.0 22.0 7.3 12.0 215 7.7
7.0 10.0 10.6 14.0 22.0 7.3 14.0 21.5 7.6
8.0 10.0 10.6 16.0 22.0 7.3 16.0 21.5 7.4
9.0 10.0 10.6 18.0 22.0 7.3 18.0 215 7.2
10.0 10.0 10.6 20.0 22.0 7.2 20.0 21.5 6.7
~ 22.0 22.0 7.2 ‘ 22.0 21.0 6.3
24.0 22.0 7.1 240 21.0 6.3
26.0 22.0 7.0 26.0 21.0 6.1
28.0 21.5 6.8 28.0 21.0 5.9
30.0 215 6.6 30.0 21.0 5.8
32.0 215 6.2 32.6° 21.0 5.7
34.0 20.5 5.4
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 1999,

Date: 4/26/1999 Date: 7/23/1999 Date: 8/19/1999
Secchi Disk (ft.): 4 Secchi Disk (ft.): 4.5 Secchi Disk (ft.): 3.5
Depth of Bottorr) Sample: 36 ft. _|Pepth of Bottom Sample: 45 ft. Depth of Bottom Sample: 46 ft.
Weather Conditions: sunny, N wind, 23 C “|Weather Conditions: sunny, SW wind, 80 F |Weather Conditions: cloudy, light wind, 70 F
Dissolved Dissolved Dissolved
Depth  Temperature Oxygen Depth  Temperature Oxygen Depth  Temperature Oxygen
(ft.) (celsius) (mg/) (ft.) (celsius) (ma/l) (ft) (celsius) (ma/l)
Surface 11.0 11.6 Surface 26.8 7.21 Surface 209 7.2
2.0 11.0 11.5 2.0 26.4 7.06 2.0 20.8 7.2
4.0 10.5 11.2 4.0 26.2 6.82 4.0 20.7 7.1
6.0 10.5 11.2 6.0 26.0 6.78 6.0 20.5 7.0
8.0 10.5 11.0 8.0 25.8 6.66 8.0 204 7.0
10.0 10.0 11.0 ‘ 10.0 25.8 6.62 10.0 204 7.0
12.0 10.0 11.0 12.0 25.8 6.57 12.0 204 7.0
14.0 10.0 11.0 14.0 25.8 6.56 14.0 20.4 7.1
16.0 10.0 11.0 16.0 25.7 6.35 16.0 20.1 7.1
18.0 9.5 11.0 18.0 25.6 6.33 18.0 20.1 7.1
20.0 9.0 11.0 20.0 252 6.24 20.0 20.0 7.1
22.0 9.0 11.0- 22.0 25.1 6.13 22.0 20.0 7.1
24.0 9.0 11.0 24.0 24.8 5.84 - 24.0 20.0 7.1
26.0 8.0 10.8 26.0 24.7 5.74 26.0 20.0 7.1
28.0 8.0 10.8 28.0 247 5.74 _ 28.0 19.9 7.2
30.0 7.5 9.4 30.0 245 5.71 30.0 19.9 7.2
32.0 7.5 1.5 32.0 245 5.71 32.6° 19.9 7.2
34.0 7.0 1.2 34.0 245 5.71 34.0 19.9 7.2
36.0 244 5.33 36.0 19.9 7.1
38.0 24.3 5.16 38.0 19.9 7.1
40.0 243 5.02 40.0 19.9 7.1
42.0 19.9 7.1




Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2000.

Date:

4/12/2000

Secchi Disk (ft.):
Depth of Bottom Sample:

Weather Conditions:

Depth
(ft)
Surface
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.0
34.0
36.0
38.0
40.0

Temperature
(celsius)
7.2
7.0
6.7
6.6
6.5
6.5
6.5
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4

5.5
46 ft.

sunny, E wind, 40 F

Dissolved
Oxygen
(ma/h)
11.3
11.4
11.5
11.7
11.6
11.6
11.6
11.7
11.2
11.3
11.2
11.1.
11.2
11.2
11.2
11.1
10.9
10.9
10.9
10.8
10.8

Date:

7/26/2000

Secchi Disk (ft.):
Depth of Bottom Sample:

Depth
(ft.)
Surface
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.0
34.0
36.0
38.0

“ |Weather Conditions:

Temperature
(celsius)
22.9
22.8
22.8
22.8
22.7
22.7
22.7
22.7
22.7
22.7
22.7
22.7
22.6
22.6
22.6
22.6
22.6
22.6
22.4
22.2

4.5
37 ft.

cloudy, S wind, 75 F

Dissolved
Oxygen
(mg/l)
7.38
7.36
7.36
7.36
7.35
7.35
7.33
7.31
7.30
7.23
7.18
717
7.16
7.15
7.14
7.14
7.12
7.10
6.91
1.89

Date:

8/22/2000

Secchi Disk (ft.):

Depth of Bottom Sample:

Weather Conditions:

Depth
(ft.)
Surface
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.0°
34.0
36.0
38.0

Temperature
(celsius)
21.1
20.4
20.3
20.3
20.3
20.2
202
20.2
20.0
19.8
19.7
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6

4
33 ft.
sunny, 75 F

Dissolved
Oxygen
(mg/l)
7.84
7.82
7.96
7.97
7.98
7.95
7.95
7.91
7.99
7.92
7.91
7.91
7.91
7.94
7.94
7.94
7.94
7.92
7.92
7.89
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2001.

Date:

5/7/2001

Secchi Disk (ft.):
Depth of Bottom Sample:
Weather Conditions:

Depth
(ft.)
Surface
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.0
34.0
36.0
38.0

Temperature
(celsius)
14.6
14.5
14.2
14.1
14.0
14.0
14.0
14.0
14.0,
14.0
14.0
14.0
14.0
14.0
14.0
14.0
14.0
14.0
14.0
14.0

4
125 m
prtly cloudy, W wind, 19¢

Dissolved
Oxygen
(ma/l)

9.5
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.3
9.3
9.3
9.3.
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.1

Date:

7/24/2001

Secchi Disk (ft.):
Depth of Bottom Sample: 11.5m
Weather Conditions:

Depth
(ft)
Surface
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.0
34.0
36.0
38.0

Temperature
(celsius)
27.0
27.0
26.9
26.3
26.2
26.1
26.1
26.1
26.0
25.9
25.9
25.9
25.9
25.9
25.8
25.8
257
25.6
25.6
25.5

4.5
ptly cloudy, 78 F

Dissolved
Oxygen
(ma/l)
7.10
7.00
6.90
6.50
7.10
6.70
6.20
5.80
5.40
5.50
5.80
5.90
6.00
6.00
6.00
5.50
5.20
5.00
3.60
3.10

Date:

8/22/2001

Secchi Disk (ft.):

Depth of Bottom Sample:

Weather Conditions:

Depth
(ft)
Surface
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32,0
34.0
36.0
38.0

Temperature
(celsius)
22.5
22.4
22.4
22.3
22.3
22.3
22'3
22.3
22.2
22.2
22.1
22.0
21.9
21.8
21.8
21.7
21.2
211
21.0
20.9

5.5
11.5m
cloudy, 75 F

Dissolved
Oxygen
(ma/l)
8.0
7.8
7.8
7.7
7.7
7.7
7.7
7.6
7.6
7.5
7.3
7.2
7.2
7.1
7.0
7.0
6.7
6.6
6.6
6.4
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2002.

Date: . 5/13/2002 Date: 7/24/2002 Date: 8/28/2002
Secchi Disk (ft.): 4 Secchi Disk (ft.): 5 Secchi Disk (ft.): 4.75
Depth of Bottom Sample: 6.5 m Depth of Bottom Sample: 11.5m Depth of Bottom Sample: 37 ft.
Weather Conditions: cloudy, NW wind, 50F ~|Weather Conditions: ptly cloudy, 70 F Weather Conditions: cloudy, 75 F
Dissolved Dissolved Dissolved
Depth  Temperature  Oxygen Depth  Temperature Oxygen Depth  Temperature Oxygen
(ft.) (celsius) (mg/l) (ft.) (celsius) (ma/) (ft.) (celsius) (mg/l)
Surface 7.9 1.4 Surface 24.8 7.3 Surface 238 7.4
2.0 7.8 11.5 2.0 24.8 7.3 2.0 23.3 7.5
4.0 7.8 11.5 4.0 247 7.2 4.0 23.1 7.5
6.0 7.8 11.5 6.0 24.6 7.2 6.0 23.1 7.5
8.0 7.8 11.5 8.0 245 7.2 8.0 23.0 7.5
10.0 7.8 11.5 ‘ 10.0 24.4 7.1 10.0 22.9 7.4
12.0 7.8 11.5 12.0 24.4 7.1 12.0 228 7.3
14.0 7.8 11.5 14.0 24.4 7.1 14.0 22.8 7.3
16.0 7.8 11.5 16.0 24,4 7.1 16.0 22.8 7.3
18.0 7.8 11.5 18.0 24.4 7.1 18.0 22.8 7.3
20.0 7.8 11.5 20.0 24.4 7.1 20.0 22.8 7.3
22.0 7.8 11.4 22.0 24.3 7.1 22.0 22.8 7.3
24.0 7.8 11.4 24.0 24.3 7.1 - 24.0 22.7 7.3
26.0 24.3 7.1 26.0 22.7 7.2
Could not sample earlier due to excessively high river flows 28.0 24.3 71 28.0 22.6 71
30.0 24.3 7.1 30.0 22.4 6.9
32.0 24.3 7.0 32.0" 223 6.9
34.0 24.3 7.0 34.0 22.3 6.8
36.0 24.3 7.0 36.0 222 6.6
38.0 22.1 6.1




Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2003.

Date:

5/19/2003

Secchi Disk (ft.):
Depth of Bottom Sample:
Weather Conditions:

Depth
(ft.)
Surface
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.0
34.0
36.0
38.0

Could not sample earlier due to excessively high river flows

Temperature
(celsius)
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1

4.5
37 ft.
cloudy, S wind, 65 F

Dissolved
Oxygen
(mag/l)
8.50
8.61
8.73
8.68
8.68
8.68
8.66
8.65
8.65
8.68
8.63
8.65
8.65
8.66
8.66
8.65
8.67
8.67
8.67
8.63

s

Date:

7/28/2003

Secchi Disk (ft.):
Depth of Bottom Sample: 11.5m

Weather Conditions:
Depth  Temperature
(ft) (celsius)
Surface 26.3
2.0 25.8
4.0 25.2
6.0 25.0
8.0 25.0
10.0 24.9
12.0 24.8
14.0 24.8
16.0 24.7
18.0 24.6
20.0 24.5
22.0 24.4
24.0 24.3
26.0 24.2
28.0 23.7
30.0 23.1
32.0 22.8
34.0 22.6
36.0 21.9
38.0 21.3

6
clear, calm, 70 F

Dissolved
Oxygen

(mg/l)
7.83

7.82
7.58
7.42
7.35
7.28
7.06
6.91
6.91
6.88
6.78
6.70
6.62
6.44
6.12
5.67
5.44
4.95
4.45
3.95

Date:

8/13/2003

Secchi Disk (ft.):

Depth of Bottom Sample:

Weather Conditions:

Depth
(ft.)
Surface
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.07
34.0
36.0

Temperature
(celsius)
25.9
25.6
25.0
24.8
24.6
24.4
243
24.2
241
23.9
23.9
23.8
23.8
23.7
23.5
23.5
23.5
234
22.9

6
11m
sunny, calm, 80 F

Dissolved
Oxygen

(mg/l)
8.30

8.33
8.39
7.96
7.19
6.86
6.71
6.58
6.44
6.16
6.03
6.23
6.20
5.83
5.81
5.78
5.756
5.18
3.65
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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.): 55 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: prily cldy, S wind, 70 F " |Weather Conditions: cloudy, S wind, 75 F |Weather Conditions: Mstly sny, 65 F
Dissolved Dissolved Dissolved
Depth  Temperature  Oxygen Depth  Temperature Oxygen Depth  Temperature Oxygen
(ft.) (celsius) (ma/l) (ft.) (celsius) (ma/l) (ft.) (celsius) (ma/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 2.0 215 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 12.0 210 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 16.0 255 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° 205 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 23
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

Secchi Disk (ft.):

Depth of Bottom Sample:

Weather Conditions:

Depth
(ft)
Surface
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.0
34.0
36.0
38.0
40.0

Temperature

(celsius)
12.4

12.1
12.0
12.0
11.9
11.3
11.2
11.2
11.2
11.1
1.1
11.1
11.1
11.0
11.0
11.0
11.0
11.0
11.0
11.0
Bottom

7/24/2006

Secchi Disk (ft.):

Depth of Bottom Sample:

Weather Conditions:

Date:
4
13 m
sunny, west wind @ 10 mig

Dissolved

Oxygen Depth
(ma/l) (ft.)
9.9 Surface
10.0 2.0
10.0 4.0
10.0 6.0
10.0 8.0
10.0 10.0
10.2 12.0
10.2 14.0
10.2 16.0
10.1 18.0

-10.0 20.0
9.8 22.0
9.8 24.0
9.9 26.0
9.9 28.0
9.9 30.0
9.9 32.0
9.9 34.0
9.9 36.0
9.9 38.0

Bottom 40.0

Temperature
(celsius)
25.9
25.4
252
25.1
. 25.0
24.9
24.8
24.7
24,5
245
24.2
24.0
24.0
23.9
23.8
23.8
23.8
23.7
21.8
Bottom

6
15m
Prtly cloudy, south
wind at 10 mph
Dissolved
Oxygen
(ma/l)
7.6
7.5
7.3
7.2
6.9
6.8
6.4
6.1
5.8
5.6
6.1
6.4
6.4
6.3
6.3
6.2
5.9
5.5
0.6
Bottom

Date:

Depth
(ft)
Surface
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0
28.0
30.0
32.6°
34.0
36.0
38.0

40.0

8/23/2006

Secchi Disk (ft.):
Depth of Bottom Sample:
Weather Conditions:

Temperature
(celsius) .
23.3
23.3
23.1
23.1
23.1
23.1
231
23.0
22.9
22.8
22.7
22.7
22.5
22.3
222
22.1
221
22.0
22.0
22.0
Bottom

5
38 ft.
Cloudy, south
wind @ 5 mph
Dissolved
Oxygen
(mg/h)
8.3
8.3
8.2
8.1
8.1
8.1
8.0
7.9
7.5
7.1
7.0
7.0
6.8
6.3
6.0
5.8
5.8
5.6
5.3
5.1
Bottom
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Summary Of Dissolved Oxygen And
Temperature Data For The Thornapple Flowage

1998-2006 L
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2000. :’;h
a

: o

Date: 4/12/2000 Date: 7/26/2000 Date: 8/22/2000 S
Secchi Disk (ft.): 5 Secchi Disk (ft.): 4 Secchi Disk (ft.): 5.5 ‘ E
Depth of Bottom Sample: 23 ft. Depth of Bottom Sample: 19.5 ft. Depth of Bottom Sample: 17 ft. Q
Weather Conditions: sunny, NE wind, 45F |Weather Conditions: cloudy, S wind, 80 F |Weather Conditions: cloudy, 78 F o
Dissolved Dissolved Dissolved b

Depth  Temperature Oxygen Depth  Temperature Oxygen Depth  Temperature Oxygen 5
(ft) (celsius) (ma/l) (ft) (celsius) (ma/l) (ft.) (celsius) (mg/) §
Surface 7.8 11.7 Surface 23.6 6.80 Surface 231 6.99 .
2.0 7.3 115 2.0 23.3 6.80 2.0 225 7.05 >
4.0 6.5 11.3 - 4.0 22.9 6.81 4.0 22.3 7.03 0
6.0 6.2 11.2 6.0 22.8 6.79 6.0 21.8 7.03 :’
8.0 6.1 11.3 8.0 22.8 6.69 8.0 21.7 6.94 S
10.0 6.1 11.4 10.0 22.8 6.74 10.0 21.6 6.89 3
12.0 6.1 114 12.0 22.8 6.73 12.0 21.6 6.87 "
14.0 6.1 11.6 14.0 22.7 6.69 14.0 21.6 6.87 "
16.0 6.1 11.5 16.0 22.7 6.59 16.0 21.6 6.79 I3
18.0 6.1 11.4 18.0 22.7 6.56 18.0 21.6 6.72 3
20.0 6.1 114 20.0 22.7 6.56 20.0 21.4 6.38 s
22.0 22.7 6.40 8

24,0 22,6 1.8 <

26.0 22,6 <1 g

o

Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2001. :
=1

o

Date: 5/7/2001 Date: 7/24/2001 Date: 8/22/2001 o
Secchi Disk (ft.): 4 Secchi Disk (ft.): 4.5 Secchi Disk (ft.): 5.5 §
Depth of Bottom Sample: 6 m Depth of Bottom Sample: 5m Depth of Bottom Sample: 17 ft. Q
Weather Conditions: cloudy, W wind, 15 C |Weather Conditions: partly cloudy, 75 F  |Weather Conditions: cloudy, 78 F =
Dissolved Dissolved Dissolved S

Depth  Temperature  Oxygen Depth  Temperature Oxygen Depth Temperature Oxygen §
(ft) (celsius) (ma/l) (ft) (celsius) (ma/l) (ft) (celsius) (mg/h S
Surface 14.5 8.9 Surface 25.7 6.20 Surface 7 27.4 8.4 N
2.0 14.5 8.9 2.0 25.5 6.20 2.0 25.5 8.5 4
4.0 14.4 9.0 4.0 252 6.40 4.0 243 8.5 o
6.0 14.4 9.0 6.0 25.1 6.40 6.0 23.8 8.1 2
8.0 14.4 9.0 8.0 25.0 9.80 8.0 23.3 7.8 §
10.0 14.4 9.0 10.0 25.0 7.20 10.0 23.1 7.0 3
12.0 14.4 9.0 12.0 25.0 5.60 12.0 229 6.7 o
14.0 14.3 9.0 14.0 25.0 5.40 14.0 22.8 71 5
16.0 14.3 8.9 16.0 249 5.40 16.0 22,5 6.0 s
18.0 14.3 8.9 18.0 24.4 4.60 18.0 22.4 5.9 z
20.0 14.3 8.1 20.0 24.0 4.10 20.0 223 5.8 o
22.0 22.3 5.5 I




Unofficial FERC-Generated PDF of 20070112-0087 Received by FERC OSEC 01/03/2007 in Docket#: P-2390-059iN

ve'l b'ee 00c
c9'c g'ce 08l
89'v 0'ee 09l
€09 c'ee 0¥l
6. v'ee 0cl
G6°'G v'ee 00}
Ge'L L'€e 08
00’8 0ve 09
898 cve 04
8.8 eve 0¢
€L'8 g'ye ., ©J%EUng

(i/ow) (Snis[eo) (V)
usbAxp eainmelsedws) ydeq
panjossiq

GL'e 6'le 002
(YA 4 g'ee 08t
8lL'g 9'¢e 09l
ev's 6cc ovi
629 0ve ozci
6.9 158 44 00l
6.9 eve 08
689 g've 09
169 g've oy
00 v've 0¢
€L'9 S've 9JBUNS

[(T3[) (GUIEER) [§7))
uebAxQ eaimeledws) ydeg
peAjossig

SMOJ} JoAu yBY 0} enp Jeljres ajdwres jou pinon

L9'6 LEL 002
L9°6 L'EL (0):]1
69'6 LEl o9l
69'6 L'el oyl
cl'6 LEl 0CL
LL'6 L'El 00t
LL'6 LEl 08
LL'6 L'el 09
LL'6 LEL oy
GL'6 L€l 0¢C
clL'6 8¢t odeung

(i/owy {SnIs[e9) [§N)
uebAxQ eaimesedwal ydeg
paAjossig

4 G/ ‘wjed ‘1es|d 'SUORIPUOY Jayieap 4 0L ‘wies ‘Ieg|d ‘suonipuo) Jeyreepm| 4 G9 ‘pum S ‘Apnojd ISUORIPUOY JBYIea
wg :edwes wonog jo ydeg wg :edwes wonog jo ydeq B61L :9/dwes wonog Jo yideq
S :('W) Ys1Q 1yooes g9 :('W) %81 1yooes 84 :('M) ¥s1Q 1yooeg
£00z/eL/8 81edg €002/8¢/L 8leQg €002/61/S 81eqg
"€002 Ul abemo|4 ajddeutoy | ays 105 sejijoid ainjesedws 1 pue uabAxQ panjossig
! SMOJ} Jent YBiy 0y enp Jsipies ejdwes jou pinoo
el 0’8 002
€L £ee o8l L'S y've 03] G2l o8 08l
VL v'ee 091 L'S y've 09l 9¢cl 98 091
VL |44 ovi LS v've oyl 972l 9'g 0yl
VL v'ee 02l 9'¢g v've 072l 9¢cl 98 0cl
L y'ee 00t L'S y've 00t 97¢l 98 00t
VL y'2e 08 8'¢ g've 08 97¢l 98 08
WA g'ce 09 6'G 9've 09 97¢l 98 09
9L gce 04 6'S 6'v2 (084 97l 98 oy
9L gee 0¢ 19 }'qe 0¢ 972l 98 0e
gL G'gc o9deung 1’9 [4°1 o0BUNS 97¢l L'8 90BlNg
{1/Bw) (SIEER) [§1)

usbAxQ eimesedwe] ydeg

Ti/ow) [SSER) [€7)
uebAxQ aimesedwe; ydeg

(/o) (SnIS[89) ™
uebAxQ  eimpesedwe) ydag

paAjossiq paAjossiq pajossig
4 02 ‘Apnojo ‘suonipuo) Jayieap 4 G/ ‘Apnojo Apued ‘SUOHIPUOD Jayreap| 4 26 ‘pPum A ‘Apnojo SUORIPUOY JaLieap
WL :9dwes wonog jo yideq wg'g edwes wonog jo ydeq wgs edwes wopog jo ydeq
S :('y) %81 1yooes R :('W) %81 1yooeg 14 (‘W) %81 1yooeg
2002/82/8 :e1eq 2002/v2/L ‘ereq 2002/8L/G :8jeq

"200g ul ebemol4 ajddeuioy ] ayy 10} sejyoid ainjeieduwie L pue usbAxQ penjossig

[ R R R R N




Unofficial FERC-Generated PDF of 20070112-0087 Received by FERC OSEC 01/03/2007 in Docket#: P-2390-059N

b'L cie 002 002 80} 8'6 002
L c'ie 0’8l 80 X4 08t 801 8'6 0’8l
AV c'le 091 oYy cee 091 80l 8'6 091
gL c'ie o'l 8y £'ee ovlL 801t 8'6 o'yl
gL gle 02l £¢ g'ee 02t 80l 6'6 0CL
VL gle 00l A} 8°'€e 00!l 801 00} 00t
L gle 08 09 v've 08 80t L0l 08
VL v'ie 09 ¥'9 g'ye 09 801 L0t 09
LL g'le ov L9 L've oy 80!} L0t 0y
6L 6°'le 0e 0L 0°se 0c L0l g0l 0c
1’8 1 &4 8%eyng L&A y'Ge 8deung L0l cOl 8delng
(i/6w) [SISEON [€) Ti/ow) Tsnisjes) [€7) (i/buny [SISER) [§7)
usbAxp eaimesedwa] ydeg usbAxQo eimesedws) ydeg usbAxp m‘_EE.maEm 1 wdeqg
peajossiq peAjossIg paAjossIg
4 0L ‘pum s ‘Auung ‘SUORIPUOY Jeyieap 428 ‘pum s ‘Ap|o -SUORIPUOD J8yieds M| 4 0L ‘pum S ‘Apnojo ‘suonipuoy Jayrespy
wg e dwes wonog Jo deg w9 :sdweg wonog jo yideq wg :sdweg .&ozom J0 ydeq
g'g :('y) %s1q o998 14 :(') is1a 1yooes S :('W) ¥s1Q 1yooes
go0z/1Le/8 01eqg G00e/se/L ‘8leq G00c/6 /¥ o :ereqg
"§00¢ ul abemol4 ajddeutoy | ay) 1o) sajyoid ainjeiadws 1 pue uabAxQ panjossig
Smoj} seAu ybiy oy enp Jsjiee sjdwes jou pno
6°S 98l 002 60 2’6l 002 €01 8'6 | o%_w >
L'L €61 08l v ¥02 0’8l 90t 86 0’8l
6L 61 091 29 [ ¥4 09l 901 8'6 09l
6L 6l oyl 8¢ £1e oyl 901 6'6 opL
o”w g6l A 29 g8'le 0zcl 90} 6'6 02t
v”,m 861 00!} 29 6°'lc 00l 901 66 00!}
v.w 66} 08 29 62 08 901 00} 08
w.m 1’02 09 G99 b'22 09 90t 00} 09
o.m Nucw (08 4 (W3 9'ce (084 ol 00} 084
c6 €02 0¢ 9L c'ee 0c €0} 00} 0¢
¥'6 ¥'02 adeung 9L c'€e e%elNng- L0l 00} aJeung
Ti/ow) (Snisjed) [€7) (i/oua) [SUSER) [€7)] [0) [SUISER) [€7)
usbAxQ weainesadwe]  ydeg uebAxQ eimessdws) ydeg uebAx0  einesedwse 1L ydeqg
paAjossIg peAjossIq paAjossIg
4 0. ‘1Seda1an0 :SuonIpuo) Jeyyesp 4 6/ ‘Auuns Apred .suonipuo syieap| 4 09 ‘pum S ‘A :.o ) :
E.m :8|dwes wonog jo ydeg ¥ 661 edwes woyog jo ydeg P wEM ! “m_QEMMomwmwm HM.WMMB
g'g {('W) %s1Q 1yooes S {(W) s1@ 1yooes S (W) %s1g 1yo9eg
$002/52/8 e $002/82/L ‘818 p00Z/SIS el

*

‘\

v
»

"$00z ul ebemol4 sjddeuioy] ayj 10 sejiyoid ainjeiedws L pue uabAxQ panjossia




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: 6m Depth of Bottom Sample: 5 m Depth of Bottom Sample: 6 m
Weather Conditions: sunny, W wind @15 mph  |Weather Conditions: Mstly sunny, S wind@iomph  |Weather Conditions: Cloudy, S wind@5 mph
Dissolved Dissolved Dissolved
Depth  Temperature Oxygen Depth  Temperature Oxygen Depth  Temperature Oxygen
(ft) (celsius) (ma/)) (ft) (celsius) (ma/l) (ft.) (celsius) (ma/l)
Surface 13.9 10.1 Surface 25.1 7.6 Surface 243 9.6
2.0 13.9 10.2 w: 2.0 246 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
10.0 124 9.9 10.0 23.6 6.4 10.0 23.2 7.6
12.0 12.3 9.8 12.0 235 6.2 12.0 23.2 7.4
14.0 12.3 9.7 14.0 228 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 18.0 229 5.6
20.0 12.3 9.5 20.0 Bottom Bottom
22.0 Bottom Bottom

H:\references\bigfalls\waterQualitySummary.xls
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»,

Xcel Energy~

@ e

1414 West Hamilton Avenue
PO. Box 8
Eau Claire, WI 54702-0008

October 23, 2006

Mr. Jeff Scheirer

Wisconsin DNR

875 South 4™ Avenue

Park Falls, Wi 54552 I3

Subject: Results of the 2006 Water Quality Monitoring Performed On The Big Falls
and Thornapple Flowages Pursuant To Article 404 of the Big Falls License
FERC Project No. 2390) and Article 406 of the Thornapple License (FERC

Project No. 2475).

Dear Mr. Scheirer:

Enclosed are the results of the water quality sampling effort that Northern States Power
Company — Wisconsin (d.b.a. Xcel Energy) personnel conducted during the 2006 field season
on the Big Falls and Thomapple Flowages. The samples were taken after ice-out and during
July and August, in the deepest point of the reservoirs, immediately upstream from the boat
restraining barriers. :

I have summarized all of the water quality data for the two sites that we have collected since
sampling began in 1998. While there appears to be some variability in some of the parameters
analyzed, for the most part, the results have been relatively consistent. The data collected in
2006 is consistent with data from the previous years’ sampling.

Please provide me with any comments that you might have conceming the sampling results by
November 30, 2006 so that | can transmit the water quality data and any comments that you
might have to the Federal Energy Regulatory Commission by the end of this year. You can
provide your response either by telephone call, e-mail, or written letter. If you have any
questions conceming the water quality sampling or the results provided to you, please feel free
to give me a call at (715) 839-1353.

Sincerely,

Robert W. Olson
Hydro Licensing Specialist

Enclosure: Water quality monitoring results

H:\references\bigfalls\correspondence\10232006W DNRLetter.doc




