‘JoRIGINAL
@ XcelEnergy:  rufb.

OE‘};CCR ET I\RY ;gaﬁv::sst Hamilton Avenue
W 25 Eau Claire, WI 54702-0008
g Feg -1 P
January 29, 2008 AL ENEF &Y

P-2390- 005~
Ms. Kimberly D. Bose, Secretary 7} 2415 ~0 Lt
Federal Energy Regulatory Commission

888 First Street, NE

Washington, D.C. 20426

Subject: Water Quality Monitoring Results For The Big Falls and Thornapple
Flowages — Articles 404 (Water Quality Monitoring Plan).
Big Falls Hydroelectric Project (FERC Project No. 2390) and Thornapple
Hydroelectric Project (FERC Project No. 2475)

Dear Secretary Bose:

Enclosed is an original and eight copies of the water quality monitoring results obtained from the
above-mentioned projects in 2007 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 2007 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 December 18, 2007 and they were allowed 30 days to provide comments (see aftached
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,

At td) Votad>

Robert W. Olson
Superintendent, Hydro Operations

Attachment: Water quality monitoring results

c Mr. Jeff Scheirer (Wisconsin DNR)

H:\references\bigfalls\correspondence\01292008FERCletter.doc



Agency Correspondence



¢/ XcelEnergy-

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

December 18, 2007

Mr. Jeff Scheirer
Wisconsin DNR

875 South 4™ Avenue
Park Falls, Wi 54552

Subject: Results of the 2007 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 2007 field season
on the Big Falls and Thornapple 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. In the late-August sampling effort, | experienced problems with the YSI
dissolved oxygen/temperature instrument, which did not allow me to collect a profile. The
instrument was not repaired until late-October.

| 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
2007 is consistent with data from the previous years’ sampling.

Please provide me with any comments that you might have concerning the sampling resulis by
January 18, 2008 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 January. You can provide
your response either by telephone call, e-mail, or written letter. If you have any questions
concerning the water quality sampling or the results provided to you, please feel free to give me
a call at (715) 839-1353.

Sincerely,

Mot () Ol

Robert W. Olson
Hydro License Compliance Consultant

Enclosure: Water quality monitoring results

H:references\bigfalls\correspondence\12182007WDNRLetter.doc



Summary Of 2007 Water Quality Data

For The Big Falls And Thornapple Flowages



1518 Chestnut Avenue N

@ xce’ Enefgy Minneapolis, MN 55403

R Phone: (612)630-4439
Minneapolis Testing Laboratory Report Fax: (612) 630-4367
Contact: Tom Leverentz

Lab Certification MN ID: 027-053-187

Lab Certification W 10:999071150

Report To: ERAD-WI

Hydro Regulatory-Wi
Work Request # BFTA0407
Atlention: Leroy Wilder Date of Report 512112007
Rob Olson
Sample Description: BOTTOM LabWorks LD. EFB82€86
Laboratory 1.D.: 122.18
: |G FALLS F AGE
Losuion PIGERLLS FLOWAD Collection Date: 4730/2007
Customer Sample 1.D.; Date Submitted: 51212007
Detaction Analytical Analysis
Constituent Result Units Limit Method Start Date
Totat Phosphorus 0.067 mg/L P 0.001 EPA 365.3 5/110/2007
Comments related to sample number EF82686:
Page10of 5
This repont is confidential, Do not reproduce except in whole.

Resulls are representative of submitted samples and not necessarlly the original sample source.



@ XcelEnergy

Minneapolis Testing Laboratory Report

Report To:. ERAD-WI
Hydro Regulatory-wi

Attention:  Laroy Wilder
Rob Olson

Sampie Description: SURFACE
Location: BIG FALLS FLOWAGE

Customer Sample 1.D.:

Constituent Result
Chlorophyil-a 1.95
Send Chlorophyll A Completed

Total Phosphorus 0.028

Comments related to sample number EF82687:

This report is confidential,

Page 20f 5

1518 Chestnut Avenue N
Minneapolis, MN 55403

Phone: (612)630-4439

Fax: (612) 630-4367

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

Work Request # BFTA0407
Date of Raport 5721/2007
LabWorks L.D. EF82687
Laboratory L.D.: 12219
Collection Date: 4/30/2007
Date Submitted: 5/212007
Detection Analytical Analysis
Limit Method Start Date
0.041 SM 18th 10200 H 5712007
5/3/2007

0.001 EPA 365.3 5/10/2007

Do not reproduce except in whole.

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



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

@) XcelEnergy

Minneapolis Testing Laboratory Report

Report To: ERAD-WI

Hydro Regulatory-Wi
Work Request # BFTA0407
Altention: Leroy Wilder Date of Report 52112007
Rob Olson
Sample Description: BOTTOM LabWorks L.D. EF82688
Laboratory 1.D.: 122.20
H T JAPPLE FLOW,
Location HORN LE FLOWAGE Collection Date: 413012007
Customer Sample L.D.: Date Submitted: S/2/2007
Datect_ion Analytical Analysis
Constituent Result Units Limit Method Start Date
Total Phosphorus 0.033 mg/L P 0.001 EPA 365.3 5/10/2007

|
Comments related to sample number EF82688: i

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

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



'@ XcelEnergy

Minneapolis Testing Laboratory Report

1518 Chestnut Avenue N
Minneapoiis, MN 55403

Phone: (612)630-4439

Fax: (612) 630-4367

Contact: Tom Leverentz
Lab Certification MN ID: 027-053-197
Lab Certification W! 1D:988071150

Report To: ERAD-WI
Hydro Regulatory-Wi

Work Request # BFTAQ407
Attantion: Leroy Wilder Date of Report 5/21/2007
Rob Olson
Sample Description: SURFACE LabWorks L.D. EF82689
X Laboratory 1.D.: 12221
Location: THORNAPPLE FLOWAGE Collection Date: 4/30/2007
Customer Sample L.D.: Date Submitted: 81212007
Detection Analytical Analysis
Constituent Result Units Limit Method Start Dale
Chlorophyll-a 4.50 ugil 0.041 SM 16th 10200 H 5/r2007
Sand Chiorophyll A Completed 5312007
Total Phosphorus 0.039 mglL P 0.001 EPA 365.3 5/10/2007

Comments related to sample number EF82686:

Page 4 of 5
This report is confidential.

Do not reproduce except in whole.

Resuits are represenlative of submitted samples and not necessarily the original sample source.



1518 Chestnut Avenue N

@ Xcel Energy' Minneapolis, MN 55403

Phone: (612)630-4439

Fax: (612) 630-4367

Contact: Tom Leverentz
Lab Certification MN ID: 027-053-197
Lab Cerfification W 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.

Chrisline M. Yol

Christine M. Keefe
System Chemist
612-630-4506

Page 50of 5
This report is confidential. Do not reproduce except in whole.
Rasults are representative of submitted samples and not necessarily the original sample source.



1518 Chestnut Avenue N

@ Xcel Energy Minneapolis, MN 55403

Phone: (612)630-4439
Minneapolis Testing Laboratory Report Fax: (612) 630-4367

Contact: Tom Leverentz
Lab Certification MN ID; 027-053-197
Lab Certification WI 1D:899071150

Report To;: ERAD-WI

Hydro Regutatory-Wi
Work Request # WSRWO0B07
Attention.  Leroy Wilder Date of Report 8/21/2007
Rob Olson
Sample Description: BOTTOM LabWorks I.D. EF90700
Laboratory I.D.: 135.05
B IG FA FLOWA
Location BIG FALLS FLOWAGE Collection Date: 713112007
Customer Sample L.D.: Date Submitted: 8/6/2007
Detection Analytical Analysis
Constituent Resuit Units Limit Method Start Date
Total Phosphorus 0.043 mg/lL P 0.001 EPA 365.3 8/15/2007

+ Commaents related to sample number EF80700:

Page 10of &

This report is confidential. Do not reproduce except In whole.
Results are representative of submitted samples and not necessarily the original sample source,



1518 Chestnut Avenue N

@ Xcel Energy Minneapolis, MN 55403

] Phone: (612)630-4439
Minneapolis Testing Laboratory Report Fax: (612) 6304367
Contact: Tom Leverentz

Lab Certification MN 1D: 027-053-197

Lab Certification W1 ID:998071150

Report To: ERAD-WI

Hydro Regulatory-WI
Work Request # WSRWO0807
Aftention:  Leroy Wilder Date of Report 8/21/2007
Rob Olson
Sample Description: SURFACE LabWorks 1.D. EF90699
Laboratory 1.D.: 135.04
H 1G FALLS FLOWA
Location BIG FALLS GE Callection Date: 713112007
Customer Sample I.D.: Date Submitted: 8/6/12007
Detection Analytical Analysis
Constituent Result Unils Limit Method Start Date
Chilorophyil-a 4.81 ug/L 0.041 SM 19th 10200 H 8/6/2007
Send Chiorophyll A Completed 81212007
Total Phosphorus 0.029 mg/L P 0.001 EPA 365.3 8/15/2007
Comments related to sample number EF80699:
i
Page 2 of &
This report is confidential. Do not reproduce except in whole.

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



1518 Chestnut Avenue N

@ Xcel Energy‘ Minneapolis, MN 55403

Phone: (612)630-4438
Minneapolis Testing Laboratory Report Fax: (612) 630-4367
Contact: Tom Leverentz

Lab Certification MN ID: 027-053-197

Lab Certification W 1D:999071180

Report To: ERAD-WI

Hydro Regulatory-Wi
Work Request # WSERWO0807
Attention: Leroy Wilder Date of Report 8/21/12007
Rob Qlson
Sample Description: BOTTOM LabWorks 1.D. EF90698
Laboratory L.D.: 135.03
Location: THORNAP AGE
ocation ORNAPPLE FLOWAG Collection Date: 713112007
Customer Sample 1.D.. Date Submitted: 8/6/2007
Detection Analytical Analysis
Constituent Result Units Limit Method Start Date
Total Phosphorus 0.032 mg/iL P 0.001 EPA 385.3 8/15/2007
* Comments relaled to sample number EF90698:
Page 3of §
This report is confidential. Do not repreduce except in whole.

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



1518 Chestnut Avenue N

@ Xcel Energy Minneapolis, MN 55403

. . . Phone: (612)630-4439
Minneapolis Testing Laboratory Report Fax: (612) 6304367
Contact: Tom Leverentz

Lab Certification MN 1D: 027-053-197

Lab Certification Wi |D:089071150

Report To. ERAD-WI

Hydro Regulatory-Wi
Work Request # WSRW0807
Attention: Leroy Wilder Date of Report 8/21/2007
Rab Olson
Sample Description: SURFACE LabWorks L.D. EF80687
. Laboratory 1.D.; 135.02
Location: THORNAPPLE FLOWAGE Collection Date: 7131412007
Customer Sample L.D.: Date Submitted: 8/6/2007
Dstection Analytical Analysis
Constituent Result Units Limit Methed Start Date
Chiorophyll-a 3.35 ugiL 0.041 SM 19th 10200 H  8/6/2007
Send Chiorophyll A Completed 8/2/2007
Total Phosphorus 0.037 mg/L P 0.001 EPA 365.3 8/15/2007
' Comments related to sample number EF90697:
I
|
Page 4 of 5
This report is confidential. Do not reproduce except in whole.

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



1518 Chestnut Avenua N

@ Xcel Enefgy Minneapolis, MN 55403
" . Phone: (612)630-4439
Minneapolis Testing Laboratory Report Fex: (612) 630-4367
Contact: Tom Leverentz

Lab Certification MN ID: 027-063-197
Lab Cerlification W1 ID:999071150

| cerlify 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.

Christina, . Xeef

Christine M. Keefe
System Chemist
612-630-4506

Page 50of 5

This report is confidential. Do not repreduce except in whole.
Resuilts are representative of submitted samples and not necessarily the original sample source.



() XcelEnergy

Minneapolis Testing Laboratory Report

Report To: ERAD-WI
Hydro Regulatory-Wi

Altention: Leroy Wilder
Rob Qlson

1518 Chestnut Avenue N
Minneapolis, MN 55403

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

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

Sample Description: BOTTOM

Location: BIG FALLS FLOWAGE
Customer Sample 1.D.:

Constituent Result

Total Phosphorus 0.027

Comments related to sample number EF93362:

This report is confidenlial.

Work Request # WIRV0B07

Date of Report 8/21/2007
LabWorks 1.D. EF93362
Laboratory I.D.:
Collection Date: 8/29/2007
Date Submitted: 8/31/2007

Detection Analytical Analysis
Units Limit Method Start Date
mg/lL P 0.001 EPA 365.3 9/13/2007

Page 10of 5

Do not reproduce except in whole.
Resuits are representalive of submitted samples and not necessarily the original sample source.



@ XcelEnergy

Minneapolis Testing Laboratory Report

1518 Chestnut Avenue N
Minneapolis, MN 55403

Phone: (612)630-4439
Fax: (612) 6304367
Contact: Tom Leverentz

Lab Certification MN |D: 027-053-187
Lab Certification Wi 1D:999071150

Report To: ERAD-WI|
Hydro Regulatory-Wi
Work Request # WIRV0807
Attention: Leroy Wiider Date of Report 912112007
Rob Olson
Sample Description: SURFACE LabWaorks 1.D. EF93363
. Laboratory 1.D.:
Location: BIG FALLS FLOWAGE Collection Date: 8/20/2007
Customer Sample 1.D.: Date Submitted: 8/3112007
Detaction Analytical Analysis
Constituent Result Units Limit Method Start Date
Chiorophyil-a 445 ugiL 0.041 SM 18th 10200 H 8/31/2007
Sand Chlorophyll A Completed 8/31/2007
Total Phosphorus 0.052 mgiL P 0.001 EPA 365.3 8/13/2007

Comments related to sample number EF93363:

This report is confidential.

Page2of 5

Do not reproduce except in whole.
Results are representative of submitted samples and not necessarily the original sample source.



1518 Chestnut Avenue N

@ Xcel Energy' Minneapolis, MN 55403

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 ID:999071150

Report To: ERAD- W|

Hydro Regulatory-W)
Work Request # WIRV0807
Attention:  Leroy Wilder Date of Report 9/21/2007
Rob Olson
Sample Description: BOTTOM LabWorks 1.D. EF93360
. Laboratory 1.D.:
Location: THORNAPPLE FLOWAGE Collsction Date: P
Customer Sample 1.D.: Date Submitted: 8/31/2007
Detection Analytical Analysis
Constituent Result Units Limit Method Start Date
Total Phosphorus 0.033 mg/L P 0.001 EPA 365.3 9/13/2007
Comments related to sample number EF83360:
Page 3of 5
This report is confidential. Do not reproduce except in whole.

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



) XcelEnergy

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 |D; 027-053-197

Lab Certification W) 1D:99907 1150
Report To: ERAD-WI
Hydro Regulatory-WI|
Work Request # WIRV0807
Attention: Leroy Wilder Date of Report 9/21/2007
Rob Qlson
Sample Description: SURFACE LabWorks l.D. EF93361
. Laboratory L.D.:
Location: THORNAPPLE FLOWAGE Collection Date: 8/29/2007
Customer Sample 1.D.: Date Submitted: 8/31/2007
Detection Analytical Analysis
Constituent Resuft Units Limit Method Start Date
Chiorophyll-a 293 ugiL 0.041 SM19th 10200 H  8/31/2007
Send Chiorophyil A Completed 8/31/2007
Total Phosphorua 0.049 mg/L P 0.001 EPA 385.3 9/13/2007

E Comments related to sample number EF93361:
i

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.



1518 Chestnut Avenue N

@ Xcel Energy' 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

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.

Choislima . Xoafe
Christine M. Keefe

System Chemist
612-630-4506

Page 50f 5

This report is confidential. Do not reproduce except in whole.
Results are representative of submitted samples and not necessarily the original sample source.



Water Quality Sampling - Big Falls Flowage

Date: ‘//36/ o7

Temperature:___ 60~ _

Weather Conditions: 251‘7/1 (Zu.!, ,/:,.,' &m-.ﬂed'm‘ﬂ“-
Depth of Bottom Sample:_— 35 £+

Secchi Disk Reading: o £

Dissolved Oxygen and Temperature Profile

Surface /5.8 9«0

2 /5.6 79.59
4 15.7 9.2¢
6 yics 282
8 154 2.76
10 VZA4 9.7¢
12 X 2.64
14 /53 9. 5¢
16 /8.2 947
18 /152 237
20 /5,2 9.3
22 /5.2 9. .73
24 /52 7.28
26 /52 225 |
28 ras 2.08
30 /52 Z.03
32 /%8 899
34 /3.9 8. 45
36 /2.7 875
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40
42
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Water Quality Sampling - Big Falls Flowage

Date:__7/31/67

Temperature;__ 80°F

Weather Conditions: Mostly Sunny | South wind@ 5mph
Depth of Bottom Sample:__/AaM

Secchi Disk Reading;__7 £+

Dissolved Oxggén and Temperature Profile

urface 28.1 . 743
2 2.8 7%
4 21.¥ 74,
6 7.3 Z30
8 A2 2.2B
10 AL1 £.82
12 ALD olB
14 26.9 G.¥1
16 2.8 b2
18 2¢.8 é.08
20 26.6 sys 1
22 %.¢ /8
24 263 s 4
26 2.0 %45
28 248 418
30 255 “27
32 254 40D
34 A4.0 .43
36 Boffan Lo¥on’ |
38
40
42
« —
46 .
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Water Quality Sampling - Big Falls Flowage

Date:__8/2.9/47
Temperature:__74* £

Weather Conditions: WM‘_@V‘, e
Depth of Bottom Sample:___/2 y

Secchi Disk Reading: G £

Dissolved Oxygén and Temperature Profile

urtaco % O Agmiint aveld DO

i M&wmwm
6 ")WW‘M
8 %MQJL-‘_(J;:(E LR
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Water Ql_lality Sampling - Thornapple Flowage

Date: 32_30/07

Temperature;__ 45 £

Weather Conditions: g;A,,% , S Lrend® & Ol
Depth of Bottom Sample: £ M

Secchi Disk Reading:___Js¥+.

Dissolved Oxygen and Temperature Profile

urac 453 H6
2 - 4.7 (L2
4 4.4 (33
6 )43 /.32
8 193 vy
10 2%} /28
12 14D 73
14 /3.9 (i3
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Water Quality Sampling - Thornapple Flowage

Date: %/2//52
Temperature:__85 ¢

Weather Conditions:. ﬂ woird € 5 mph,
Depth of Bottom Sample:__ /8 /%

Secchi Disk Reading:___sf

Dissolved Oxygen and Temperature Profile

!! H! 211 850

2 - 267 8.3{
4 259 7.59
6 25.8 7.35
8 a5.4 227
10 267 222
12 15,7 10¢
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Water Quality Sampling - Thornapple Flowage

Date: _ 8/2.9 /67

Temperature:  72s5°£ '

Weather Conditions: Mysty Suuqy, N uwind@~/0 mpeh
Depth of Bottom Sample;___ ¢ m

Secchi Disk Reading:____ s+

Dissolved Oxygen and Temperature Profile
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hosphorus And Chlorophyll A
e Big Falls And Thornapple Flowages, 1998
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Summary Of Dissolved Oxygen And Temperature
Data For The Big Falls Flowage, 1998-2007
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 1998.

Date: 4/22/1998 Date: 7/27/1998 Date: 8/23/1998

Secchi Disk (ft.): 6 Secchi Disk (ft.): 5 Secchi Disk (ft.): 35

Depth of Bottom Sample: 8 meters Depth of Bottom Sample: 19 fi. Depth of Bottom Sample: 19

Weather Conditions: sunny, calm, 55 F Weather Conditions: sunny, calm, 70 F Weather Conditions: sunny, light wind, SO 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 11.0 10.5 Surface 240 8.9 Surface 225 9.3

1.0 105 105 20 240 8.8 20 225 9.1
20 100 10.5 40 240 8.7 40 22.0 8.5
3.0 10.0 104 6.0 23.0 8.3 6.0 22.0 8.1
4.0 10.0 10.2 8.0 22.5 7.8 8.0 21.5 7.4
50 10.0 10.2 10.0 225 7.4 10.0 21.5 7.3
6.0 10.0 10.2 12.0 225 6.9 12.0 21.5 7.3
7.0 9.5 10.2 14.0 22.0 6.5 14.0 215 7.2
8.0 9.5 10.2 16.0 22.0 6.3 16.0 215 7.4
9.0 95 10.2 18.0 220 5.9 18.0 20.5 58
10.0 95 10.2

Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 1999.

Date: 4/26/1999 Date: 7/123/1999 Date: 8/19/1999

Secchi Disk {ft.): 4 Secchi Disk (ft.): 6.5 Secchi Disk (ft.): 45

Depth of Bottom Sample: 225 ft. Depth of Bottom Sample: 23 ft. Depth of Bottom Sample: 22

Weather Conditions: sunny, N wind, 23 C  |Weather Conditions: sunny, SW wind, 85 F |Weather Conditions: cloudy, calm, 70 F

Dissolved Dissolved Dissolved
Depth Temperature  Oxygen Depth Temperature Oxygen Depth Temperature Oxygen
(ft.) {celsius) (mg/l) (ft.) (celsius} (mal) (ft.) (celsius) {ma/l)
Surface 12.0 1.4 Surface 27.0 6.32 Surface 21.1 6.9
2.0 115 11.2 2.0 25.6 6.24 2.0 20.6 6.5
4.0 11.5 11.2 4.0 25.1 5.99 4.0 20.5 6.4
6.0 11.0 1.2 6.0 249 5.85 6.0 204 6.3
8.0 10.5 11.0 8.0 248 5.83 8.0 20.3 6.3
10.0 10.5 10.9 10.0 24.8 5.82 10.0 20.3 6.3
12.0 105 109 12.0 247 5.78 12.0 20.4 6.3
14.0 10.0 10.9 14.0 247 5.72 14.0 20.3 6.2
16.0 95 109 16.0 247 5.67 16.0 20.3 6.2
18.0 8.5 9.8 18.0 247 563 18.0 20.3 6.2
20.0 8.5 8.6 20.0 247 562 20.0 20.3 6.2
220 247 5.58




Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2000.

Date: 4/12/2000 Date: 7/26/2000 Date: 8/22/2000
Secchi Disk (ft.x: 5 Secchi Disk (ft.): 4 Secchi Disk (ft.): 55
Depth of Bottom Sample: 23 ft. Depth of Bottom Sample: 19.5 ft. Depth of Bottom Sample: 17 ft.
Weather Conditions: sunny, NE wind, 45F [Weather Conditions: cloudy, S wind, 80 F |Weather Conditions: cloudy, 78 F
Dissolved Dissolved Dissolved
Depth Temperature  Oxygen Depth Temperature Oxygen Depth Temperature Oxygen
(ft.) (celsius) (ma/) {ft.) {celsius) (mg/l) {ft.) (celsiys) mg/i
Surface 7.8 117 Surface 236 6.80 Surface 231 6.99
2.0 7.3 115 20 233 6.80 20 225 7.05
4.0 6.5 11.3 4.0 229 6.81 4.0 22.3 7.03
6.0 6.2 11.2 6.0 228 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
10.0 6.1 114 10.0 22.8 6.74 10.0 21.6 6.89
12.0 6.1 114 12.0 22.8 6.73 12.0 21.6 6.87
14.0 6.1 116 14.0 22.7 6.69 14.0 216 6.87
16.0 6.1 115 16.0 2.7 6.59 16.0 21.6 6.79
18.0 6.1 11.4 18.0 227 6.56 18.0 216 6.72
20.0 6.1 114 20.0 227 6.56 20.0 214 6.38
220 227 6.40
240 226 1.8
26.0 226 <1
Dissolved Oxygen and Temperature Profiles for the Thorapple Flowage in 2001.
Date: 5712001 Date: 7/24/2001 Date: 8/22/2001
Secchi Disk (ft.): 4 Secchi Disk (ft.): 4.5 Secchi Disk (ft.): 5.5
Depth of Bettom Sample: 6m Depth of Bottom Sample: 5m Depth of Bottom Sample: 17 ft.
Weather Conditions: cloudy, W wind, 15 C |Weather Conditions: partly cloudy, 75 F Weather Conditions: cloudy, 78 F
Dissolved Dissolved Dissolved
Depth Temperature  Oxygen Depth Temperature Oxygen Depth Temperature Oxygen
(ft.) (celsius) {mag/l) (ft.) (celsius) {maf) (ft.) (ceisius) {magfl)
Surface 14.5 8.9 Surface 25.7 6.20 Surface 274 8.4
20 14.5 8.9 2.0 25.5 6.20 2.0 25.5 8.5
4.0 14.4 9.0 4.0 25.2 6.40 4.0 243 8.5
6.0 14.4 9.0 6.0 25.1 6.40 6.0 23.8 8.1
8.0 14.4 9.0 8.0 25.0 9.80 8.0 233 7.8
10.0 14.4 9.0 10.0 25.0 7.20 100 231 7.0
12.0 14.4 9.0 12.0 25.0 5.60 12.0 229 6.7
14.0 14.3 9.0 14.0 25.0 5.40 14.0 22.8 7.1
16.0 14.3 8.9 16.0 249 5.40 16.0 22.5 6.0
18.0 14.3 8.9 18.0 244 4.60 18.0 224 5.9
20.0 14.3 8.1 200 240 4.10 20.0 22.3 58
220 22.3 55




Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2002.

Date: 5/13/2002 Date: 7/24/2002 Date: 8/28/2002
Secchi Disk (ft.): 4 Secchi Disk (ft.): 45 Secchi Disk (ft.): 5
Depth of Boftom Sample: 5.5m Depth of Bottom Sample: 5.5m Depth of Bottom Sample: 17 ft.
Weather Conditions: cloudy, W wind, 52 F |Weather Conditions: partly cloudy, 75 F Weather Conditions: cloudy, 70 F
Dissolved Dissolved Dissolved
Depth Temperature  Oxygen Depth Temperature Oxygen Depth Temperature Oxygen
{ft.) {celsius) mg/l ft) {celsius) (ma/l) (ft.) {celsius) {mafl)
Surface 8.7 12.6 Surface 25.2 6.1 Surface 225 7.5
2.0 8.6 12.6 2.0 25.1 6.1 2.0 225 76
4.0 8.6 12.6 4.0 249 5.9 4.0 225 7.6
6.0 8.6 126 6.0 24.6 5.9 6.0 225 75
8.0 8.6 12.6 8.0 24.5 58 8.0 . 224 7.4
10.0 8.6 126 10.0 24.4 5.7 10.0 224 74
12.0 8.6 12.6 12.0 24.4 56 12.0 224 7.4
14.0 8.6 12.6 14.0 244 57 14.0 224 74
16.0 8.6 12.6 16.0 244 57 16.0 224 74
18.0 8.6 125 18.0 244 57 18.0 22.3 7.3
20.0 8.6 12.1
Could not sample earlier due to high river flows
Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2003.
Date: 5/19/2003 Date: 7/28/2003 Date: 8/13/2003
Secchi Disk (ft.): 45 Secchi Disk (ft.): 6.5 Secchi Disk (ft.): 5
Depth of Bottom Sample: 19 ft. Depth of Bottom Sample: 6 m Depth of Bottom Sample: 6 m
Weather Conditions: cloudy, S wind, 65 F |Weather Conditions: clear, calm, 70 F Weather Conditions: clear, calm, 75 F
Dissolved Dissolved Dissolved
Depth Temperature  Oxygen Depth  Temperature Oxygen Depth Temperature Oxygen
(ft.) (celsius) (mg/l) (ft.) (celsius} {magfl) {ft.) (celsius) mg/l
Surface 138 9.72 Surface 245 6.73 Surface 24.5 8.73
20 13.7 9.75 2.0 24.4 7.00 2.0 24.3 8.78
4.0 13.7 9.77 4.0 24.3 6.97 40 24.2 8.68
6.0 13.7 9.77 6.0 24.3 6.89 6.0 240 8.00
8.0 13.7 9.71 8.0 24.3 6.79 8.0 23.7 7.55
10.0 137 9.71 10.0 243 6.79 10.0 234 5.95
12.0 13.7 9.72 12.0 24.0 6.29 12.0 234 5.79
14.0 13.7 9.69 14.0 229 5.43 14.0 23.2 6.03
16.0 137 9.69 16.0 22.6 5.18 16.0 23.0 4.68
18.0 13.7 9.67 18.0 223 4.71 18.0 225 2.62
20.0 137 9.67 20.0 21.9 3.75 20.0 22.1 1.34

Could not sample earlier due to high river flows




Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2004.

Date: 5/5/2004 Date: 7/28/2004 Date: 8/25/2004
Secchi Disk (ft.): 5 Secchi Disk (ft.): 5 Secchi Disk {ft.): 5.5
Depth of Bottom Sample: 6m Depth of Bottom Sample: 1951t Depth of Boftom Sample: 6m
Weather Conditions: cloudy, S wind, 60 F jWeather Conditions: partly sunny, 75 F Weather Conditions: overcast, 70 F
Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen
(ft.) (celsius) (mgfl) (ft.) {celsius) {ma/l) (ft.) {celsius) (mafl)
Surface 100 10.1 Surface 23.2 76 Surface 204 9.4
20 10.0 10.3 2.0 23.2 76 2.0 20.3 9.2
4.0 10.0 10.4 4.0 22.6 71 4.0 20.2 9.0
6.0 10.0 10.6 6.0 22.1 6.5 6.0 20.1 8.8
8.0 10.0 10.6 8.0 219 6.2 8.0 19.9 8.4
10.0 9.9 10.6 10.0 21.9 6.2 10.0 19.8 8.4
12.0 9.9 10.6 12.0 21.8 6.2 12.0 19.5 8.0
14.0 9.9 10.6 14.0 21.3 58 14.0 19.4 7.9
16.0 9.8 106 16.0 211 6.2 16.0 19.4 7.9
18.0 9.8 10.6 18.0 204 24 18.0 19.3 7.7
20.0 98 10.3 20.0 19.2 0.9 20.0 18.6 5.9
Could not sample earlier due to high river flows
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: 6m Depth of Bottom Sample: 6m Depth of Bottom Sample: 6m
Weather Conditions: cloudy, S wind, 70 F  }Weather Conditions: Cldy, 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) {ma/l) (it.}) (celsius) {mag/l)
Surface 10.2 10.7 Surface 254 74 Surface 224 8.1
20 10.2 10.7 20 25.0 7.0 20 219 7.9
4.0 10.1 10.8 4.0 24.7 6.7 4.0 215 7.7
6.0 10.1 10.8 6.0 245 6.4 6.0 214 7.4
8.0 10.1 10.8 8.0 244 6.0 8.0 213 74
10.0 10.0 108 10.0 23.8 52 10.0 213 7.4
12.0 9.9 10.8 12.0 235 53 12.0 21.3 7.3
14.0 9.8 10.8 14.0 233 48 14.0 21.2 7.3
16.0 9.8 10.8 16.0 23.2 46 16.0 212 7.2
18.0 9.8 10.8 18.0 22.3 08 18.0 21.2 7.2
20.0 9.8 10.8 20.0 20.0 212 74




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

Date: 4/26/2006 Date: 712412006 Date: 8/23/2006
Secchi Disk {ft.): 4 Secchi Disk (ft.): 6 Secchi Disk (ft.): 4
Depth of Bottom Sample: &m Depth of Bottom Sample: 5 m Depth of Bottom Sample: 6m
Weather Conditions: sunny, W wind @15 mph_|Weather Conditions: Mstly sunny, Swind@tomph | 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) {mafl) (ft.) (celsius} {ma/l}
Surface 13.9 10.1 Surface 251 7.6 Surface 243 8.6
2.0 13.9 10.2 2.0 248 7.4 2.0 241 9.4
4.0 13.7 10.2 40 243 7.2 4.0 236 8.6
6.0 133 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
100 12.4 9.9 10.0 23.6 6.4 10.0 232 7.6
12.0 12.3 9.8 12.0 235 6.2 12.0 23.2 74
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 8.5 20.0 Bottom Bottom
220 Bottom Bottom
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 Sampile: 6m Depth of Bottom Sample: 6 m Depth of Bottom Sample: 6m
Weather Conditions: cldy, S wind @10 mph Weather Conditions: Sunny, S wind@5mph Weather Conditions: Mstly sny, S wind@5 mph
Dissolved Dissolved Dissolved
Depth Temperature  Oxygen Depth Temperature Oxygen Depth Temperature Oxygen
(ft.) {celsius) {ma/l) (ft.) (celsius) {mgfl) (ft.) (celsius) (magll)
Surface 156.3 11.26 Surface 271 8.50 Surface
2.0 14.7 11.27 2.0 26.7 8.31 2.0 DOfTemperatures profiles were not taken
4.0 144 11.33 4.0 259 7.54 4.0 due 1o equipment malfunction
6.0 14.3 11.32 6.0 258 7.35 6.0
8.0 14.3 11.28 8.0 258 7.27 8.0
10.0 14.1 11.28 10.0 25.7 7.22 10.0
12.0 14.0 11.20 12.0 257 7.04 12.0
14.0 13.9 11.13 14.0 255 6.81 14.0
16.0 13.8 10.80 16.0 25.5 6.79 16.0
18.0 13.1 10.43 18.0 251 6.27 18.0
20.0 Bottom Bottom 20.0 247 5.78 20.0
220 220 Bottom Bottom
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