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@ Xcel Energy-

1414 Wast Hamilton Avenue

PO. Box B
Eau Claire, W1 54702-0008
December 22, 2003 OR‘G‘NAL
Office of the Secretary
Federai Energy Regulatory Commission OL{ 7
888 First Street, NE
Washington, D.C. 20426
Subject:

Dear Secretary:

Enclosed is an original and eight copies of the results of the water quality monitoring performed
at the above-mentioned projects in 2003 as directed by the Federal Energy Regulatory
Commission’s (Commission) license orders. The license orders require Northem 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.

An altempt has been made to summarize all of the water quality data that has been collected
three times annually since 1998. While there appears to be some variability in some of the
parameters analyzed, tor the most pan, the results have been relatively consistent. The data

collected in 2003 appears consistent to the sampling that has been completed to date and well
within the normal ranges expected for natural environments.

The sampling results were filed with the Wisconsin Department of Natural Resources (WDNR)
on October 8, 2003 and they were allowed tima to provide comments on the sampling results
(see attached fetter). The WDONR provided comments in their December 1, 2003 e-mall (see

attached e-mail) although none were specific to this year's monitoring effort

If you have any questions in regards to the monitoring results or to this filing, please fest free to
give me a call at (715) 839-2682 or Mr. Robert Olson of my staff at (715) 839-1353.

Very tuly yours,
' )
of,/ozeg Cuobott, 2 8 o
Lloyd Everhart r”z-‘-:xr'g ?‘—, rc“v:c"r-‘::“_
Administrator, Hydro Licensing - A = D
PEICENY < B
: S o)
Aftachment. Water quality monitoring results ‘:‘J-"r;- 0 %’é‘.
Z7 ™
¢ Mr. Jeff Scheirer (Wisconsin DNR) 2% ‘g',
H:refarenceeibiglalis\correspondence\1 22208tetter. doo g N

P-2390-000""
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Summary of 2003 Water Quality Data
for the Big Falls and Thornapple Flowages
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Instrumental Research, Inc.
. 7800 Main St. Fridley, MN 55432 763-571-3698

LABORATORY ANALYSIS REPORT August 11,2003
MDH CERTIFIED LABORATORY 027-003-130

L]

Nortbern States Power Co D
s (CORY

Chestnut Service Center

1518 Chestnut Ave.

Minneapolis, MN 55403 US Coliection Date: 07-28-03
Attn: Tom Leverentz Date Received: 07-29-03

Sample Description ~ Chlorophyll-a Pheophytin-a  Analysis
mg/cumeter  mg/cumeter Date

Big Falls Flowage 9.4 2.0 07-29-03
Thornapple Flowage 5.0 1.5 07-29-03

All analyses were performed using method 10200 H. Standard Methods for the
Examination of Water and Wastewater, 19* edition approved methodologies.

Report submitted by,

g M Rtcnan

SUZANNE MELCHIOR, LABORATORY SUPERVISOR
SM/ch
Minnesota Department of Health Certified Laboratory No. 027-003-130

-a
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Instrumental Research, Inc.
. 7800 Main St. Fridley, MN 55432 763-571-3698

LABORATORY ANALYSIS REPORT August 29, 2003
MDH CERTIFIED LABORATORY 027-003-130

* L

Northern States Power Company @ @ P Y

Xcel Energy

Chestnut Service Center

1518 Chestnut Ave.

Minneapolis, MN 55403 US Collection Date: 08-13-03
Attn: Tom Leverentz Date Received: 08-15-03

Sample Description  Chlorophyll-a  Pheophytin-a  Analysis
mg/cumeter  mg/cumeter Date

Big Falls Flowage 59 1.9 08-18-03
Thornapple Flowage 10.7 4.1 08-18-03

All analyses were performed using method 10200 H. Standard Methods for the
Examination of Water and Wastewater, 19™ edition approved methodologies.

Report submitted by,

g T M

SUZANNE MELCHIOR, LABORATORY SUPERVISOR
SM/ch

Minnesota Department of Health Certified Laboratory No. 027-003-130
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@ Xcel Energy” Minneapolis Testing Laboratory Internal Correspondence

DATE June 18, 2003
FRoM T M Leverentz ocanion CSC-1
0 Rob Olson wocamon EAUCLR SC
SUBJECT ANALYSIS OF BIG FALLS AND THORNAPPLE RIVERS
1.0 Purpose of Testing ' '
The Testing Lab analyzed samples of water from the Big Falls and Thomapple rivers.

2.0 Test Methods

The samples were analyzed for Total Phosphorus according to EPA Method 365.3.
Chlorophyll a was analyzed by PACE Labs,

3.0 Test Results
|_ab No ocation Sample g;t“e Chiorophyll A Tota
Description pled Phosphoru:
IMethod PACE Labs]  EPA365.3
units mgm3 _mgh PO4
leE57017  [BIG FALLS ISURFACE 511212003 0.7 0.0
es7o18  [BIG FALLS BOTTOM 511212003 0.0
lEES7019 [THORNAPPLE |SURFACE _ |5/12/2003 0.5 0.04)
[EES7020 [THORNAPPLE  |BOTTOM __ J5112/2003 0.04)

“Less than” values indicate the result is less than the Reporting Limit.

T.M. LE%%E :2 zENIOR CHEMIST
BY_

T.M Leverentz
Systems Chemist



Analysis of Big Falls and Thomapple Flowages

Lab No |Sample Description Date Sampled Chlorophyil a[Tota! Phosphorus
Method nstrumental Research EPA 365.3
Units mg/m3 mg/L PO4
EE63519 |BIG FALLS SURFACE 7/28/2003 9.4 0.06
EE63520 [BIG FALLS BOTTOM 7/28/2003 ~_0.05
EE63521 [THORNAPPLE SURFACE |7/28/2003 5.0 0.06
EE63522 | THORNAPPLE BOTTOM |7/28/2003 0.05
EE66513 (BIG FALLS SURFACE 8/13/2003 5.9 0.03
EE66514 |BIG FALLS BOTTOM 8/13/2003 0.06
EE66515 |THORNAPPLE SURFACE |8/13/2003 10.7 0.07
EE66516 | THORNAPPLE BOTTOM |8/13/2003 0.06
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Water Quality Sampling - Big Falls Flowage

Date:; 5_/ 1903

Temperature:__ &8 “F

Weather %mmons:_&.ﬁ@w
Depth of Bottom Sample:_"/& /1 ~ 274
Secchi Disk Reading:____ 4.5 £+

:pa ~ /0""/0‘\

Dissolved Oxygen and Temperature Profile

Surface 8.50

(]
2 bt 8. bl
4 [T $.13
6 lo.! 8468
8 {6\ 848
10 el 868
12 16. 86l
14 6.0 8,65
16 16.{ 8.65
18 16.) 8.8
20 161 83
22 16.1 £65
24 1b. 1 - %71
26 te! Bob
28 16| 8.tb
30 16\ 8.65
32 6. 8¢7
34 16.1 2647
36 1.1 _ 847
38 6.1 863
40 BQ‘H’DW\ =
42
44
46
Remal'ks *— - wt ‘i \H‘h ’ %
wﬂﬁa ﬁ m Ml «
¥ Flows ae 46,000 ( T‘i‘ A """")
¥ flesoy clabuo dovd on Apeit
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Water Quality Sampling - Big Falls Flowage

Date: 8

Temperature:

ol | B
T8°F

Weather Conditions:
Depth of Bottom Sample:_ /z. s M

Secghi Disk Reading:

[m

6 5

Dissolved Oxygen and Temperature Profile

Surface %.3 183

2 258 782
4 A% 7.58
6 R5.0 742
8 5.0 735
10 AY4. 1 738
12 24.6 7,06
14 24.8 6.9/
16 241 /i
18 9.4 _ 4,88
20 A45 é.28
22 ALY 670
24 AL 3 &.64
26 243 694
28 23.1 &.(a
30 a3l 5.67
32 ax 8 S Y
34 AR b 495
36 Al.9 448
38 AL3 J 95
239 _Bottou -
42
44
46 . . . "
Remarks: * 9rpk wes Lofn ot We Hud plotgpren ey’ west
o M pbasd W praal . D
HexcalSbighallswasheet §- aeh woa chefalonl o M "'M
e rar . P7e g obganl) an e flovop .
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Water Quality Sampling - Big Falls Flowage

Date; 8/13/03
Temperature;__20°F

Weather Conditions: ;;g_a‘# Calm
Depth of Bottom Sample:____ 1/ m
Secchi Disk Reading:__ £ {4,

Dissolved Oxygen and Temperature Profile

2 5.6 8. 33
4 a5 0 8.37
6 24.8 796
8 4.4 211
10 24.4 6.86
12 a4.3 (W]
14 M2 (.S58
16 244 (a4
18 23,7 6./6
20 239 €.03
22 238 €23
24 228 é.20
26 231 585
28 235 54
30 35 _5.78
32 238 " 578
34 73, 4 5./8
36 . 239 355
38 Bo HAorr &0 Fbryg
40

42

44

46

L 3 ;ﬂ T | adl Hew g o A‘—du-%
HAaxcatS\biglaliswqsheet :
C;‘LﬁAh‘a thyék /ﬂl‘ﬁ‘o Avve N, (W SRAR
* -MW‘"\Q%UMMM%W
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Water Quality Sampling - Thornapple Flowage

Date: sh9/03

Temperature:__ LS°F  Hesa, overcast
Weather Conditions: ol . 0
Depth of Bottom Sample:__ 19§+ - &7
Secchi Disk Reading: &5 -

Dissolved Oxygen and Temperature Profile

Surface {3.8 .14
2 - 13.7 915
4 13 9.1
6 131 .11
8 13.) 9.11
10 131 9.1
12 131 .73
14 13.1 9.67
16 121 9,61
18 133 9.6}
20 121 261 |
22
24
26
28
30
32~
34
36
38
40
42
44
26
+ wed foden ot He Afouth Xr«;:? o Aot Arabrecriy
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Water Qqallty Sampling - Thomapple Flowage

Date: - 7/28/0> ~94m,
Temperatu}e: 0 F

Weather Conditions:_C/zar, ca /r?
Depth of Bottom Sample:_ £ »7
Secchi Disk Reading:__¢, 5 .

Dissolved Oxygen and Temperature Profile

Surface 24, 5 _ 673
2 - 294 7.00
4 R, 3 697
6 A 3 6.89
8 A4 3 617
10 Ak D 619
12 _a4.0 6 A9
14 3.9 5.43
16 ey 5./8
18 443 Al

20 279 275

-——uﬂéEE:?‘ Aéiuééﬂ‘ -
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Water Qqality Sampling - Thomapple Flowage

Date: . 8/>/03 TbAm.
Temperature:__ 15°L" (Cplm
Weather Conditions: Clear
Depth of Bottom Sample:__ ¢ m

Secchi Disk Reading;__5 £ ; . '

Dissolved Oxygen and Temperature Profile

2 - 243, 8.78

4 A4 2 5.68

6 24.2 86>

8 23.1 7.55

10 R34 _515

12 234 519

14 23.2 _6.03

16 3.0 Y69

18 A3.5 £6A

20 22,1 1.3%

22 Ratdem Betor

24

26

28
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32"

34

36

38
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Summary of Total Phosphorus and Chlorophyil A
Data for the Big Falls and Thornapple Flowages, 1998-2003



Summary of Water Quality Data for the Big Falls and Thornapple Flowages (1998 - 2003).

Big Falls Flowage Thornappie Flowage
Surface Surface Bottom Surface Surface Bottom
Total Phosphorus  Chlorophyll-A  Total Phosphorus | Total Phosphorus  Chicrophyll-A  Total Phosphorus
Date (mg/L P) (ug/t) {(mg/l P) {mg/l P} (ug/l) (mgt P)
4/22/1998 0.037 59 0.04 0.034 0.8 0.032
7/27/1998 0.04 2.0 0.05 0.03 7.0 0.04
8/25/1958 0.04 240 0.07 0.04 8.0 0.05
4/26/1999 0.04 0.5 0.13 0.04 0.5 0.05
7/23/1999 0.05 10.0 0.10 0.04 5.2 0.06
8/20/1999 0.04 7.6 0.06 0.07 0.6 0.10
4/14/2000 0.03 5.0 0.04 0.04 20 0.04
7/26/2000 0.05 5.0 0.12 0.05 3.9 0.07
8/25/2000 0.04 48 0.06 0.04 0.5 0.05
5/7/2001 0.04 0.6 0.05 0.04 1.3 0.05
7/24/2001 0.04 43 0.06 0.04 1.4 0.05
8/22/2001 0.04 2.2 0.06 0.04 48 0.04
5/13/2002 0.03 1.6 0.03 0.03 1.6 0.03
7/24/2002 0.04 1.6 0.06 0.05 0.5 0.05
8/28/2002 0.04 1.7 0.04 0.03 1.5 0.04
512/2003 0.03 0.7 0.03 0.04 0.5 0.04
7/28/2003 0.06 9.4 0.05 0.08 5.0 0.05
8/13/2003 0.03 5.9 0.06 0.07 10.7 0.06
Averags (Ice-out sample} 0.03 238 0.05 0.04 1.12 0.04
Average (July sample) 0.05 5.38 0.07 0.05 3.83 0.05
Average (August sampie) 0.04 7.70 0.06 0.05 435 0.06

Hireferences\BigFalls\WaterQueity S ummary xds
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Summary of Dissolved Oxygen and Temperature
Data for the Big Falls Flowage, 1998-2003



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 Woeather Conditions: sunny, light wind, 85 F
Dissolved Dissotved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen
(ft) {cqlsiug) (mg/} (ft) {celsiug) (mgf) (ft) {celsiug) (mg/}
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 20 220 9.2
2.0 10.0 10.7 4.0 235 8.6 4.0 220 9.0
3.0 10.0 10.6 6.0 235 8.6 6.0 220 8.6
4.0 10.0 10.6 8.0 225 7.8 8.0 220 8.3
5.0 10.0 10.6 10.0 22.0 74 10.0 22.0 79
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 16.0 220 7.3 16.0 21.5 7.4
9.0 10.0 10.6 18.0 22,0 7.3 18.0 21.5 7.2
10.0 10.0 10.6 20.0 22.0 7.2 20.0 21.5 6.7
22.0 22.0 7.2 220 21.0 6.3
24.0 22.0 7.1 24.0 21.0 6.3
26.0 220 7.0 26.0 21.0 6.1
28.0 215 6.8 28.0 21.0 5.9
30.0 21.5 6.6 30.0 21.0 5.8
32.0 215 6.2 32.0 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 Bottom Sample: 36 ft. Depth 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.) (colsiug) (mg/) {ft.) (celsiys) (mg/) {ft) (celsiug) (mg/h
Surface 11.0 116 Surfac 26.8 7.21 Surface 209 7.2
20 1.0 15 20 264 7.06 2.0 208 7.2
4.0 10.5 1.2 4.0 26.2 6.82 4.0 207 71
6.0 10.5 1.2 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 20.4 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 14.0 204 7.1
16.0 10.0 11.0 16.0 25.7 6.35 16.0 20.1 7.1
18.0 9.5 1.0 18.0 25.6 6.33 18.0 20.1 7.1
200 9.0 11.0 20.0 25.2 6.24 20.0 20.0 7.1
22.0 9.0 11.0 22,0 25.1 6.13 229 20.0 7.1
24.0 9.0 11.0 24.0 248 5.84 24.0 20.0 7.1
26.0 8.0 10.8 26.0 247 5.74 26.0 20.0 71
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 18.9 7.2
32.0 7.5 1.5 320 245 5.71 32.0 18.9 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 71
38.0 243 5.16 38.0 19.9 7.1
40.0 243 5.02 40.0 19.9 71
42.0 19.9 71
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Digssolved Oxygen and Temperature Profiles for the Big Falls Flowage In 2000.

Date: 4/12/2000

Secchi Disk (ft.);

Depth of Bottom Sample:
Woeathar Conditions:

Depth  Temperature

(ft) (celsiys)
Surface 7.2
2.0 7.0
4.0 6.7
6.0 6.6
8.0 6.5
10.0 6.5
12.0 6.5
14.0 6.4
16.0 6.4
8.0 6.4
20.0 6.4
22.0 6.4
24.0 6.4
26.0 6.4
28.0 6.4
30.0 6.4
32.0 6.4
34.0 6.4
36.0 6.4
38.0 6.4
40.0 6.4

5.5
46 ft.
sunny, E wind, 40 F

Dissotved
Oxygen
(mg/)
1.3
11.4
11.5
1.7
11.6
11.6
11.6
11.7
1.2
11.3
11.2
11.1
11.2
11.2
11.2
1.1
10.9
10.9
10.9
10.8
10.8

Date:

7/26/2000

Secchi Disk (ft.):

Depth of Bottom Sample:

Weather Conditions:

Depth Temperature
(ft) Is.els.ual (mo/l)

Surface
20
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

22.8
22.8
2.8
227
22.7
22.7
227
227
227
227
22.7
22.6
22.6
22.6
22,6
22.6
22.6
224
222

4.5
J7ft.
cloudy, S wind, 75 F

Digssolved
Oxygen

7.38
7.36
7.36
7.36
7.35
7.35
7.33
7.3
7.30
7.23
7.18
717
7.16
7.15
7.14
7.14
7.12
7.10
6.91
1.89

Date: &/22/2000
Secchi Disk (ft.):
Depth of Bottom Sample:
Weather Conditions:
Depth Temperature
{ft.) (celsiug)
Surface 21.1
20 204
4.0 20.3
6.0 20.3
8.0 20.3
10.0 20.2
12.0 20.2
14.0 20.2
16.0 20.0
18.0 19.8
20.0 19.7
22.0 19.6
24.0 19.6
26.0 19.6
28.0 19.6
30.0 19.6
32.0 19.6
34.0 19.6
36.0 19.6
38.0 19.6

4
33t
sunny, 75 F

Dissolved
Oxygen
{mg/)
7.84
7.82
7.96
7.97
7.98
7.95
7.95
7.91
7.99
7.92
7.91
7.91
7.9
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 Temperature
(.} (celsius)
Surface 14.6
20 14.5
4.0 14.2
6.0 14.1
8.0 14.0
10.0 14.0
12.0 14.0
14.0 14.0
16.0 14.0
18.0 14.0
20.0 14.0
22.0 14.0
240 14.0
26.0 14.0
28.0 14.0
30.0 14.0
32.0 14.0
34.0 14.0
36.0 14.0
38.0 14.0

4
125m
prtly cloudy, W wind, 19C

Dissolved
Oxygen
(mg/)
9.5
9.4
9.4
9.4
9.4
9.4
94
94
93
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:
Weather Conditions:
Depth Temperature
(ft) {celsiug)
Surface 27.0
2.0 27.0
4.0 26.9
6.0 26.3
8.0 26.2
10.0 26.1
12.0 26.1
14.0 26.1
16.0 26.0
18.0 25.9
20.0 25.9
22.0 25.9
24.0 25.9
26.0 25.9
28.0 25.8
30.0 25.8
32.0 25.7
34.0 25.6
36.0 25.6
38.0 25.5

45
11.5m
ptiy cloudy, 78 F

Dissoived
Oxygen
{mg/)
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.): 55
Depth of Bottom Sample: 11.5m
Weather Conditions: cloudy, 75 F
Dissolved
Daepth Temperature Oxygen
ft)  (celsivs)  (mghl
Surface 225 8.0
2.0 224 7.8
4.0 224 7.8
6.0 22.3 7.7
8.0 223 7.7
10.0 223 7.7
12.0 223 7.7
14.0 22.3 7.6
16.0 222 7.6
18.0 222 7.5
200 221 7.3
220 22.0 7.2
240 21.9 7.2
26.0 21.8 71
28.0 218 7.0
30.0 21.7 7.0
32.0 21.2 6.7
34.0 21.1 6.6
36.0 21.0 6.6
38.0 209 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: 6.5m Depth of Bottom Sample: 11.5m Depth of Bottom Sample: 37 ft.
Weather Conditions: cloudy, NW wind, 50F Weather Conditions: ptly cloudy, 70 F Woeather Conditions: cloudy, 75 F
Dissolved Dissolved Dissolved
Depth Temperature Oxygen Depth Temperature Oxygen Depth Temperature Oxygen
(ft) (colsiug) {mo/) (i) (celsiug) (mg/h} (ft.) {celsius) {mg)
Surfac 7.9 11.4 Surface 248 7.3 Surface 23.8 7.4
2.0 7.8 1.5 2.0 248 7.3 2.0 23.3 7.5
4.0 7.8 11.5 4.0 24.7 72 4.0 231 7.5
6.0 7.8 11.5 6.0 246 7.2 6.0 23.1 7.5
8.0 7.8 1.5 8.0 245 7.2 8.0 23.0 7.5
10.0 7.8 11.5 10.0 244 7.1 10.0 2.9 7.4
12.0 7.8 11.5 12.0 244 7.1 12.0 228 7.3
14.0 7.8 1.5 14.0 244 7.1 14.0 28 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 18.0 244 7.1 18.0 228 7.3
20.0 7.8 1.5 20.0 244 7.1 20.0 28 7.3
220 7.8 11.4 220 243 7.1 220 28 7.3
240 7.8 11.4 24.0 243 7.1 24.0 227 7.3
26.0 243 7.1 26.0 27 7.2
Could not sample earlier due to excessively high river flows 28.0 243 71 28.0 226 7.1
30.0 243 7.1 30.0 24 6.9
32.0 243 7.0 32.0 223 6.9
34.0 243 7.0 34.0 23 6.8
36.0 243 7.0 36.0 2.2 6.6
38.0 221 6.1
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2003.

Date: 5/19/2003
Secchi Disk (ft.):
Depth of Bottom Sample:
Waeather Conditions:
Depth  Temperature
(i) {colgiug)
Surface 16.1
20 16.1
4.0 16.1
6.0 16.1
8.0 16.1
10.0 16.1
12.0 16.1
14.0 16.1
16.0 16.1
18.0 16.1
20.0 16.1
22.0 16.1
24.0 16.1
26.0 16.1
28.0 16.1
30.0 16.1
32.0 16.1
34.0 16.1
36.0 16.1
38.0 16.1

Could not sample earlier due to excessively high river flows

45
37 ft.
cloudy, S wind, 65 F

Dissolved
Oxygen
(mg/)
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

Date: 7/28/2003
Secchi Disk (ft.): 6
Depth of Bottom Sample: 11.5m
Weather Conditions: clear, cam, 70 F
Dissolved
Depth Temperature Oxygen
(ft) IQ.@B.!.L&I (mgh)
Surface 7.83
2.0 25.8 7.82
4.0 25.2 7.58
6.0 25.0 7.42
8.0 25.0 7.35
10.0 249 7.28
12.0 24.8 7.06
14.0 24.8 6.9
16.0 247 6.91
18.0 246 6.88
20.0 245 6.78
22.0 24.4 6.70
24.0 24.3 6.62
26.0 24.2 6.44
28.0 23.7 6.12
30.0 23.1 5.67
320 22.8 5.44
34.0 22.6 495
36.0 21.9 4.45
38.0 21.3 3.95

Date: 8/13/2003
Secchi Disk (ft.):
Depth of Bottom Sample:
Woeather Conditions:
Depth  Temperature
(ft) {celsiug)
Surface 25.9
2.0 25.6
4.0 25.0
6.0 248
8.0 246
10.0 244
12.0 24.3
14.0 242
16.0 241
18.0 23.9
20.0 239
220 23.8
24.0 23.8
26.0 23.7
28.0 235
30.0 235
32.0 235
34.0 234
36.0 22.9

6
11m
sunny, calim, 80 F

Dissolved
Oxygen
{mg/}
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
5.75
5.18
3.55

H\refersnces\bighalis\WaterQualitySummary s
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Summary of Dissolved Oxygen and Temperature
Data for the Thornapple Flowage, 1998-2003



Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 1988.

Date:
Secchi Disk (ft.):

4/22/1998

6

Depth of Bottom Sample: 8 meters

Weather Conditions:

Depth Temperature

(L8]
Surface
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0

{celsius)
11.0

10.5
10.0
10.0
10.0
10.0
10.0
9.5
9.5
9.5
9.5

sunny, calm, 55 F

Dissolved
Oxygen
{mg/)
10.5
10.5
10.5
104
10.2
10.2
10.2
10.2
10.2
10.2
10.2

Date: 7/27/1998
Secchi Disk (ft.):
Depth of Bottom Sample:
Woeather Conditions:
Depth Temperature
() (celsiys)
Surface 24.0

20 24.0

4.0 24.0

6.0 23.0

8.0 22.5

10.0 22.5

12.0 22.5

14.0 22.0

16.0 22.0

18.0 220

5
19 ft.
sunny, calm, 70 F

Dissolved
Oxygen
(mgA)
8.9
8.8
8.7
8.3
7.8
7.4
6.9
6.5
6.3
5.9

Date: 8/23/1998

Secchi Disk (ft.): 3.5

Depth of Bottom Sample: 19

Weather Conditions: sunny, light wind, 90 F

Dissotved
Depth Temperature Oxygen

(ft) (colsiys) (mg)

Surface 22.5 9.3
2.0 225 9.1
4.0 220 8.5
6.0 220 8.1
8.0 21.5 7.4
10.0 21.5 7.3
12.0 215 7.3
14.0 215 7.2
16.0 215 71
18.0 20.5 58
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage In 1999.

Date: 4/26/1899
Secchi Disk {ft.):
Depth of Bottom Sample:
Weather Conditions:
Depth Temperature
(t) (celgiys)
Surface 12.0
2.0 1.5
4.0 1.5
6.0 11.0
8.0 10.5
10.0 10.5
12.0 10.5
14.0 10.0
16.0 9.5
18.0 8.5
20.0 8.5

4
225 ft.
sunny, N wind, 23 C

Dissolved
Oxygen
(mg/l)
11.4
11.2
11.2
11.2
11.0
109
10.9
10.9
10.9
9.8
8.6

Date: 7/23/1999

Secchi Disk (ft.): 6.5

Depth of Bottom Sample: 23 ft.

Weather Conditions: sunny, SW wind, 85 F

Dissolved
Depth Temperature Oxygen
(ft) {celsiug) {mgf)

Surface 27.0 6.32
20 25.6 6.24
40 25.1 5.99
6.0 24.9 5.85
8.0 248 5.83
10.0 24.8 5.82
12.0 24.7 5.78
14.0 247 572
16.0 24.7 5.67
18.0 24.7 5.63
20.0 24.7 5.62
22.0 247 558

Date: &/19/1999
Secchi Disk (ft.):
Depth of Bottom Sample:
Weather Conditions:
Depth Temperature
(fty  (colsius)
Surface 21.1
2.0 206
4.0 205
6.0 204
8.0 203
10.0 20.3
12.0 204
14.0 20.3
16.0 20.3
18.0 20.3
20.0 20.3

4.5
22
cloudy, calm, 70 F

Dissolved
Oxygen
(mg/l)
69
6.5
6.4
6.3
6.3
6.3
6.3
6.2
6.2
6.2
6.2
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2000,

Date: 4/12/2000
Secchi Disk (ft.);
Depth of Bottom Sample:
Weather Conditions:
Depth Temperature
(ft)  (celsiug)
Surface 7.8
2.0 7.3
4.0 6.5
6.0 6.2
8.0 6.1
10.0 6.1
12.0 6.1
14.0 6.1
16.0 6.1
18.0 6.1
20.0 6.1

5
23 ft.
sunny, NE wind, 45F

Dissolved
Oxygen
{mg/M
1.7
115
11.3
11.2
11.3
1.4
114
1.6
115
11.4
114

Date: 7/26/2000
Secchi Disk (ft.): 4
Depth of Bottom Sample: 19.5 ft.
Weather Conditions: cloudy, S wind, 80 F
Dissolved
Depth Temperature Oxygen
ft) (celgius) (mgh}
Surface 23.6 6.80
20 233 6.80
40 229 6.81
6.0 22.8 6.79
8.0 228 6.69
10.0 228 6.74
12.0 228 6.73
140 22.7 6.69
16.0 227 6.59
18.0 22.7 6.56
200 22.7 6.56
220 227 6.40
24.0 226 1.8
26.0 226 <1

Date: 8/22/2000
Secchi Disk (ft.): 5.5
Depth of Bottom Sample: 17 ft.
Woeather Conditions: cloudy, 78 F
Dissolved
Depth Temperature Oxygen
(.} {celgiys) {mg/)
Surface 23.1 6.99
2.0 225 7.05
4.0 223 7.03
6.0 21.8 7.03
8.0 21.7 6.94
10.0 216 6.89
12.0 21.6 6.87
14.0 216 6.87
16.0 216 6.79
18.0 21.6 6.72
20.0 214 6.38
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2001.

Date: 8712001
Secchi Disk (ft.):
Depth of Bottom Sample:
Weather Conditions:
Depth Temperature
{ft) (celsiug)
Surface 14.5
2.0 14.5
4.0 14.4
6.0 14.4
8.0 14.4
10.0 14.4
12.0 14.4
14.0 14.3
16.0 14.3
18.0 14.3
20.0 14.3

4
6m
cloudy, W wind, 15C

Dissoclved
Oxygen
{mo/)
8.9
8.9
9.0
9.0
9.0
9.0
9.0
9.0
8.9
8.9
8.1

Date: 7/24/2001

Secchi Disk (ft.): 45

Depth of Bottom Sample: 5m

Woeather Conditions: partly cloudy, 75 F

Dissolved
Depth Temperature Oxygen
(ft) (colsiug) (mg/)

Surface 25.7 6.20
2.0 25.5 6.20
4.0 25.2 6.40
6.0 25.1 6.40
8.0 25.0 9.80
10.0 25.0 7.20
120 25.0 5.60
140 25.0 5.40
16.0 24.9 5.40
18.0 24.4 4.60

20.0 24.0 410

Date: 8/22/2001
Secchi Disk (ft.):
Depth of Bottom Sample:
Woeather Conditions:
Depth  Temperature
(tt) {celsiusg)
Surface 274
2.0 25.5
4.0 24.3
6.0 23.8
8.0 23.3
10.0 231
12.0 22.9
14.0 22.8
16.0 22.5
18.0 22.4
20.0 22.3
22.0 223

5.5
17 ft.
cloudy, 78 F

Dissolved
Oxygen
(mg/)
84
85
8.5
8.1
7.8
7.0
6.7
7.1
6.0
5.9
5.8
55
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Dissolved Oxygen and Temperature Proflles for the Thornapple Flowage In 2002.

Date: 5/13/2002
Secchi Disk (ft.): 4
Depth of Bottom Sample: 5.5m
Weather Conditions: cloudy, W wind, 52 F
Dissolved
Depth Temperature Oxygen
(119 {celgiug) {mo/)
Suriace 8.7 12.6
2.0 8.6 12.6
4.0 8.6 126
6.0 8.6 12.6
8.0 8.6 12.6
10.0 8.6 12.6
12.0 8.6 12.6
14.0 8.6 12.6
16.0 86 12.6
18.0 8.6 12.5
20.0 8.6 12.1

Could not sample sarlier due to high river flows

Date: 7/24/2002
Secchi Disk (ft.):
Depth of Bottom Sample:
Woeather Conditions:
Depth  Temperature
)  (colsius)
Surface 25.2

2.0 25.1

4.0 24.9

6.0 24.6

8.0 245

10.0 24.4

12.0 24.4

14.0 24.4

16.0 24.4

18.0 24.4

45
55m

partly cloudy, 75 F

Dissolved
Oxygen
(mg/l)
6.1
6.1
5.9
5.9
5.8
5.7
5.6
5.7
57
57

Date: 8/28/2002
Secchi Disk (ft.):
Depth of Bottom Sample:
Weather Conditions:
Depth Temperature

18] (colgiug)
Surface 225

2.0 225

4.0 225

6.0 22.5

8.0 22.4

10.0 22.4

12.0 224

14.0 22,4

16.0 22.4

18.0 22.3

5
17 ft.
cloudy, 70 F

Dissolved

Oxygen

(mgh
7.5
7.6
76
75
7.4
7.4
7.4
7.4
7.4
7.3
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage In 2003.

Date: 5/19/2003

Secchi Disk (ft.): 45

Depth of Bottom Sample: 19 ft.

Weather Conditions: cloudy, S wind, 65 F

Dissolved
Depth Temperature Oxygen
(ft.) (celsiyg) {mogfl)

Surfac 13.8 9.72
20 13.7 9.76
4.0 13.7 9.77
6.0 13.7 9.77
8.0 13.7 9.71
10.0 13.7 9.71
12.0 13.7 9.72
14.0 13.7 9.69
16.0 13.7 9.69
18.0 13.7 9.67

20.0 13.7 9.67

Could not sample earlier due to high river flows

H:\rafarences\bigtalls\W aterQuality Summery xde

Date: 7/28/2003

Secchi Disk (ft.): 6.5

Depth of Bottom Sample: 6m

Woeather Conditions: clear, caim, 70 F

Dissotved
Depth Temperature Oxygen
it {celgius) (mo/))

Surface 245 6.73
2.0 24.4 7.00
4.0 24.3 6.97
6.0 243 6.89
8.0 24.3 6.79
10.0 243 6.79
12.0 24.0 6.29
14.0 229 5.43
16.0 22.6 5.18
18.0 223 4.7

200 21.9 3.75

Data: 8/13/2003

Secchi Disk (ft.): 5

Depth of Bottom Sample: 6m

Weather Conditions: clear, calm, 75 F

Dissolved
Depth Temperature Oxygen
{ft) [colgiug) {mg/

Surface 24.5 8.73
2.0 243 8.78
4.0 242 8.68
6.0 24,0 8.00
8.0 23.7 7.55
10.0 23.4 5.95
12.0 23.4 5.79
14.0 23.2 6.03
16.0 23.0 4.68
18.0 22.5 2.62
20.0 22.1 1.34
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Agency Correspondence



Unofficial FERC-Generated PDF of 20031230-0313 Received by FERC OSEC 12/29/2003 in Docket#: P-2390-000

@ Xcel Energy*

1474 West Hamilton Avenue
PO. Box 8
Eau Clairs, W1 54702-0008

October 8, 2003

Mr. Jetf Schelrer |, . .
Wisconsin DNR

875 South 4™ Avenue

Park Falls, Wl 54552

Subject:

Dear Mr. Scheirer:

Enclosed are the results of the water quality sampling that Northem States Power Company —
Wisconsin (d.b.a. Xcel Energy) personnel conducted during the 2003 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
bamers. The ice-out samples were again taken later than normal this year due to safety
concems with the high flows that were experienced during the normal sampie period and the
absence of boat-restraining barmiers at the two sites.

| have made an attempt to summarize all of the water quality data that we have collected three
times annually since 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 2003 appears consistent to the sampling that has been completed to date.

Please provide me with any comments that you might have conceming the sampling results by
November 8, 2003 so that I can transmit the waler quality data and any comments that you
might have to the Federal Energy Regulatory Commission by January 1, 2003. You can provide
your response either by telephone call, e-mall, 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,

A buitt) Olo

Robert W. Oison
Hydro Licensing Specialist

Enclosure: Water quality monitoring results
H\references\biglalis\coirespondence\ 100803l etter. doc
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Olson, Robert W

From: Scheirer, Jeffrey W [Jeffrey.Scheirer@dnr.state.wi.us]

Sent: Monday, December 01, 2003 10:18 AM

To: Olson, Robert W

Subject: RE: Water Quality Monitoring Report for Big Falls and Thomapple

RE: Water quality RE: Total
omonrg ne Rob, |sent the reports to our Water Quality Biologist for review and

comment. Since he did not reply, | assume that he had no comments. You may
recall earier this year | asked about the detection limit (LOD) for the
phosphorus analysis (see 1st e-mail attached below). We originally
requested a detection limit of 0.005 mgA for phosphorus, but because most
commercial labs cannot attain that standard, we have revised our
recommendation. An LOD of 0.007 mg/ on the total phosphorus analysis will
be satisfactory for the objective of this water quality monitoring effort.

Please consuit with your lab about modifying its procedures for future
samples. The second e-mail attached below outlines several alternatives to
achieve the lower detection limit. These comments can be included in next
year's filing, if you have already submitted the 2003 monitoring results to

the FERC. Thanks. Jeff Scheirer

----- Original Message-----

From: Olson, Robert W

Sent: Monday, November 24, 2003 4:00 PM

To: Scheirer, Jeffrey W

Subject: Water Quality Monitoring Report for Big Falls and Thomapple

Hi Jeff,

| sent you a copy of the resulits of the 2003 monitoring of water quality at

Big Falls and Thornapple on October 8, 2003. Were you planning on sending
me any comments on the results? If not, | will forward the results to FERC.
Let me know.

Rob

Robert W. Olson

Hydro Licensing Specialist

Northern States Power Company - Wisconsin (d.b.a Xcel Energy)
1414 W. Hamilton Ave.

P.O. Box 8

Eau Claire, W| 54702

Phone #: (715) 839-1353

Fax #: (715) 839-1478

E-Mail: robert.w.olson@ xcelenergy.com
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Oison, Robert W

From: Roesler, Craig P [Craig.Roesler @ dnr.state.wi.us}
Sent: Wednesday, March 26, 2003 9:21 AM

To: Scheirer, Jeffrey W

Subject: RE: Total phosphorus for Flambeau Hydro LLC

I think the 0.007 LOD would be o.k.

Craig Roesler

Water Quality Biologist, Upper Chippewa Basin
Wisconsin Dept. of Natural Resources

10220N State Hwy. 27

Hayward, Wi 54843

phone: 715-634-9658 ext. 3522

fax: 715-634-9232

e-mail: roesic@dnr.state.wi.us

-----0Original Message-----

From: Scheirer, Joffrey W

Sent: Tuesday, March 25, 2003 1:10 PM

To: Roesler, Craig P

Subject: FW: Total phosphorus for Flambeau Hydro LLC

Craig, More on the LOD for P analysis... (see message below from State Lab

of Hygiene). My original recommendation for LOD = 0.005 mg/ was intended
for consistency in reporting annual results of total phosphorus analyses at

the 7 Flambeau River hydropower projects owned by Flambeau Hydro, Dairyland
Power, and Xcel Energy. Xcel is the only licensee monitoring phosphorus at
this time, and you should have those lab reports submitted to date for Big

Falls and Thomapple.

SLH outlined three options:

1. accept an LOD = 0.007 mg/l (presently attainable by one commercial
lab).

2. SLH would seek approval from their Board to perform testing for
industrial facilities with LOD = 0.005 mg/ (we would clarify that the
results are not used *for compliance purposes® related to a discharge
permit).

3. a commercial lab may need to adjust their calibration range to

achieve LOD = 0.005 mgA.
1
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Let me know your preference. In any case, | will ask Xcel about LOD and LOQ
for the P analyses they've reported since ~1997.

-----Original Message—---

From: Bowman, George [ <mailto:gtb@ mail.slh.wisc.edu>
mailto:gtb @ mail.slh.wisc.edu)

Sent: Tuesday, March 25, 2003 10:47 AM

To: Scheirer, Jeffrey W

Cc: 'Steve Loeffler'; Sonzogni, William

Subject: Total phosphorus for Flambeau Hydro LLC

Joft,

| spoke to Steve Losffler today regarding total phosphorus testing. Steve,
with

the help ot US Filter-Enviroscan, has been trying to find a commercial lab

in

Wisconsin that can achieve the 0.005 mg/L total phosphorus target detection
limit (LOD) for his FERC Projects (project #s 2640, 2421, 2395 & 2473).
Northern Lake Services can achieve a LOD of 0.007 mg/L, which is the only
lab he

can find that can come close to the target level. Qur total phosphorus LOD
at

the State Lab of Hygiene is 0.005 mg/L. However, we are not currently
authorized by our Board to perform testing for industrial facilities,

particularly for compliance purposes. Consequently, we cannot help Flambeau
Hydro unless we get permission from our Board.

| suggested that Steve speak with you to see if 0.007 mg/L would
satistactorily

meet the data quality objectives for the FERC projects. To the best of my
knowledge, Northem Lake Services is using similar technology (flow
injection

analysis) for the total phosphorus testing as we use here at the SLH. There
may

be some slight differences between our laboratories in regards to
calibration

technique. However, for the most part they are very similar.

if you decide you need the 0.005 mg/L LOD, a commercial lab may need to
adjust

their calibration range to achieve the lower LOD or we will have to seek
approval from our Board to accept the samples. Please feel free to contact
me

at 608-224-6279 if you need any assistance.

George Bowman
Chemist Management Supervisor
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Inorganic Chemistry Unit

State Laboratory of Hygiene

2601 Agriculture Drive, P.O. Box 7996
Madison, WI 53707-7996
(608)224-6279
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Olson, Robert W

From: Olson, Robert W

Sent: Monday, April 14, 2003 8:48 AM
To: Scheirer, Jeffrey W

Subject; RE: Water quality monitoring
Jeff,

| checked with our lab to determine the detection limit for phosphorus using
EPA Method 365.3. The detection limit is 0.01 mg/L P. | was not aware of
your recommendation for a detection limit of 0.005 mgA.

Rob

----- Original Message-----

From: Scheirer, Jeffrey W [mailto:Jeffrey.Scheirer@ dnr.state.wi.us)
Sent: Thursday, March 27, 2003 2:44 PM

To: Olson, Robert W

Subject: Water quality monitoring

Rob, DNR and North American Hydro are in post-licensing consultation on
water quality monitoring plans for NAH's four hydro projects on the Flambeau
River near Park Falls. NAH's license articles are similar to Xcel's
requirements at Big Falls and Thomapple. For Xcel's 3 annual phosphorus
samples we recommended that a centified laboratory should use analytical
procedures that would yield a detection limit of 0.005 mg/l (see my

7/31/1997 letter to Lloyd). We made the same recommendation to NAH so that
results would be comparable throughout the river system. NAH could not find
a commercial laboratory that is able to report a detection limit of 0.005

mg/ for total phosphorus. This complication prompted us to review the
results of the analyses by Xcel's Minneapolis Testing Lab that you submitted
to date. The limit of detection for total phosphorus was not included on

the internal memos from T. M. Leverentz to you. The memos do include
reference to EPA Method 365.3, but | do not have easy access to that
procedure manual. Could get back to me with the detection limit that Xcel's
lab reports for its total phosphorus analysis. The purpose of the

phosphorus is to detect changes in low level nutrient concentrations, but we
may need to revise our recommendation if the labs can't achieve that
standard. Thanks. Jeff Scheirer.



