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OFFICE OF ' 
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i,~lwauk.. WI ~121~I 

m JAN 12 ''' '= 

Ms. Magaths R. Sales, Secretaw 
Federal Energy Regulatory Commission 
888 FNt Street, N.E. 
Washington, D.C. 20426 

2 

RE: MIc~lgamme Falls Hydroelectric Project - FERC No. 2 0 T 3 - 0 ~  

Article 408; -Year 2003 - Water Quality Monitor~g Report 

FEOERAL ENERGY 
REGULATORY C01"LI~SSlON 

W~consin Electric ( WE ) doing business as We-Energies, is hereby fling one odginel and eight 
additional copies of the results of water quality monitoring for the above ident~ed Project 
performed dur~g 2003 in fulFdlment of the monitoring pl~ approved and incorp~orated in the 
art/cie identified above by FERC for his project. 

The Commission issued a new license for the above Project on JanuaJy 12, 2001 and by Order 
issued March 9, 2001 ctar]fmd certain Water Quality Mmitoring requirements. The approved 
monitoring plan assures that the discharges fronl the above Project meet the state's water qua~ 
standards for temperature and dissolved ox'Ren (DO). The applicable mean temperature 
stander~,S for the months during which continuous monitoring takes place are shown in the table 
below: 

Month June July August September 
°F 80 B3 81 74 
°C 26.7 28.3 27.2 23.3 

The apl~iCabie O.O. standard Is 5.0 mg/I at all limes. 

The Ran as approved by FERC order dated January 12, 2001 was subssquentJy modified by WE, 
approval of consutted state agencies. The modified plan was fled with FERC In 

correspondence dated May 20, 2003. The modified plan now requires conttm.Aous monitorin 0 of 
lemperature end dissolved oxygen for the next three yean= at only tho6e pcoJects where problems 
in masting the water quality standards were er~,o~mtered dur~ the previous two years ( 2001- 
2002 ) period. Michigamme Falls was one of three projects which experienc~l probtems durfng 
this 5r.e flame. 

In addition, the modified plan also requ],"es the coliection of vertlcaJ prOfile measurements in the 
flowage upstream of any project when continuous monitoring is being conducted in the tallrace 
waters. 

The results of out 2003 monitoring for this prolecl are as follows: 

L ContinuouS water quality monitoring 

Appendix A contains summary tab]as for the con~uou$ monitocing data. Temperature and DO 
monitored co~finuous}y from mid-July through the end of September in the Project's 

tailrace. As in 2001, the discharge from the Mich~amme Falls Projects faled to meet the 
dissolved oxygen standard for a few hours during seJected dayS in tJ~ month of/~gust. 
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Appendix A also contains the monitoring data recovery statistics for each of the multi-function 
data sondes used in this monitoring period. 

As pert of this filing, a diskette centaining all the raw data and accompanying ex~anatory sheets 
are being submitted to the agencies for their use. 

II. Flowage measurements 

Appendix B contains the results of the vertical profile measurements for the project which have 
been taken over the pest three years ( 2001-2003 ). Patterns observed in Michigamme Falls 
Rowage were generally similar to previous years' observations, with an exception that 
occurred during the later part of August, 2003 as explained in the next section. 

Consideration of Corrective Measures 

The work conducted in 2003 represent WE's continuing efforts to correct problems caused by 
Plant ooerations encountered during the initial two-year monitoring period that was specified 
by the initial Water Quality Monitoring Plan for this Project. The low DO problems 
encountered at Michigamme Falls during 2001 were expected, due to the nature of operations 
and the location of the intake relative to historic flowage thermodine depths. During 2001, the 
problems were mostly confined to periods when the plant was offiine and the discharge from 
the plant was leakage flow. The source of the leakage flow was balieved to be poorly 
oxygenated hypolimnetic water in the flowage. The change in operating conditions required 
by the new license operating directives in 2002 coupled with the installation of a new 
adjustable Kaplan turbine on one of the existing units corrected this problem, as evidenced by 
the 2002 monitoring data. However, follow-up work in 2003 showed that low DO conditions 
"re-appeared" in the tail race. In 2003, DO ievals dropped balow 5.0 mg/I ( the lowest reading 
was 4.6 mg/I ) during a total of six hours in late-August. We believe that these low readings 
were the result of abnormal conditions in the upstream flowage, which, in turn, ware created 
by a prolonged wind-induced upwelling in the flowage. The wind-inducad upwalling brought 
low DO water from the bottom of the flowage to the surface of the flowage in a region 
immediately upstream of the Project's intake ( see vertical profile data for August 28, 
Appendix B, Table B-3 ). The transient nature of this event was captured by the vertical 
profile measurements. By contrast, no similar upwalling apparently occurred during 2001 or 
2002 ( Appendix B, Tables B-l, B-2 ). Thus, the incidence of low DO readings in the Project's 
tailrace ware not caused by abnormal / non-permitted plant operations. 

As a result of this yeer's findings, no additional continuous monitoring is proposed at this Project 
for the next three years. 

Enclosed is a proof of service to the agencies listed on the copy list. 

Please cell me at (414) 221-2413, if you have questions on this matter. 

Sinseraly, 

William Rauscher 

Manager, Hydroolestric Operations 

Enclosures 
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cc: Mr. Thomas Meronek, WDNR 
w/diskette 
Ms. Jessica Mistak, MDNR w/ 

diskette 

Mr. Larry Thompson, USFWS 
Mr. John Suppnick, MDEQ 



Jnofflclal FERC-Generated PDF of 20040113-0317 Received by FERC OSEC 01/12/2004 in Docket#: P-2073-008 

Certif icate of  Service  

I hereby certify that I have this day served the foregoing 

document upon all entities specified in the order to issue license to 

be consulted on matters related to the Commission filing. Service 

was done pursuant to Rule 2OlO of FERC's Rules of Practice and 

Procedure 18 CFR, Section 385.2OLO 

Dated this day Friday, January 9, 2oo4 

Annie Salmona 
We Energies 

Annie Salmona 
We Energies 
333 W. Everett Street 
Milwaukee, W] 532o3 
(414) 221-4151 
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Appendix A 

Mlchlgamme Falls Tailrace - 2003 Summary Data 

Dissolved Oxygen Limit 5.0 mg/I 

Monthly Average Deer~ F Degree C 
Temperature Limits: July 83 28.3 

August 81 27.2 
Sept 74 23.3 

Mlchlgamme Falls Tailrace - 2003 Data Summary 
Month OBS Temperature ( Degrees C ) 

Mean Max Min 
Jul 375 21.3 22.6 20.5 

Aug 744 22.4 24.3 21.1 
Sep 720 18.9 22.1 13.2 

DO % Saturation Dissolved Oxygen 
Mean Max Min Mean Max Min 
83.8 108.1 62.0 7.3 9.3 5.4 
72.6 95.3 54.1 6.1 9.4 4.6 
83.3 95.3 65.3 7.7 9.4 6.0 

100 % Data Recovery Monitoring Data from July 16 @ 0900 - Sept 30, 2003 
6D.O. values below 5.0 mg/I 8/25 1600-2000 &8/281300 (seebelow) 

Date Hour Water Used Water Wasted D.O. 
8/25/2003 1600 224 0 4.9 
8/25/2003 1700 246 0 4.9 
8/25/2003 1800 221 0 4.9 
8/25/2003 1900 244 0 4.8 
8/25/2003 2000 221 0 4.9 
8/28/2003 1300 653 0 4.6 

Revised 1/7/2004 Michigamme Falls Mich Fall 2003 Temp-DO Summary 
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A p p e n d i x  B T a b l e  B -  2 
MIc~ F~83 ~ 0 2  I.t,~koek¢~.lc p roH¢ l  

V~ t~J I  P r o ~  Olta - 

~o0~oxirnale a~r tenlp 28 5 C Time: 12 ~0 

Seco L~ep~n: 5 5 # waler depth 38~2 ' 20 % c~o J~s 

ca:m Sum,), p,~es~! 

12,-.~poz 
Apploxa'nMea~. te~#. • 10C T~qte 16f0 

S~ccJ Oep~ 7 ~ ft ~ v d~Dth: 40~2'  C . ~  BhR Sky 

Weste~ 12o18 Ve'y n,¢e 

Dept~ DO. DO. % C o ~ .  
Iml Tem~ (C 1 ( ~ I  ~ (uS, c ~  

0.0 224 7 4  855  118 7 4  
0.8 220 7 4  8~8 115 7 4  
1.0 21 8 7.3 83.5 115 7.4 
1.5 21 6 7 2 829  118 7.4 
2.0 21 6 7 2  82.3 114 7.4 
2 8  21 5 70  79.8 114 74  
3.0 21 4 6.0 78.4 114 7 3  
3.5 21 3 8.0 77.8 114 7 3  
4.0 21 2 6.7 76.1 114 7 3  
4.5 21 2 6.8 78.8 114 7 3  
50  21 1 8.5 73.0 114 7.3 
5.5 21.1 8.4 728 114 7.3 
O.O 210  8.0 6~.4 114 7.2 
8.5 210  8 0  670  114 7.2 
7 0 21.0 6.0 67.5 114 7.2 
7.5 21.0 5.8 66.7 113 7.1 
8 0  21.0 8.7 6 3 8  114 7.1 
8.8 21.0 8.8 87.2 113 71  
9 0  20.8 8 2  70.8 113 7.2 
8 5  2 0 0  5.9 68.7 113 7.2 
100 208 5 2  58.9 113 71 
105 207  5 2  58.1 113 71 
110 207  5 0  58.4 113 7.0 
118 208  4 8  536  114 70  
120 204  4 3  48.1 114 7 0  
125 202  3 6  39.3 117 7 0  
129 197 2 4  265  125 7.0 

H~hlighted (lep~: opening "y (1 5 rn to 0 5  m) 

D O  0 . 0 . %  Cond 
pH (S U.) Depth (m) Temp (C) (regal) Saturation (uS/tin) 

0 0  219  7 8  838  124 
0 5 21.8 7.8 83 1 123 
1 0 21.8 7.8 85 7 123 
1.5 218  7.5 852  122 
2.0 217  7.5 857  123 
2.5 217  7.4 843  122 
3.0 21.7 7 4  82.7 122 
3.5 21.5 7 2  81.1 122 
4.0 21.3 7.1 78.3 122 
4.5 212  8 9  77.5 122 
8.0 21.2 6.8 73.2 122 
5 5  21 2 6.6 73.4 122 
8.0 21 2 6.5 722. 122 
8.8 21 1 6.4 71.8 122 
7.0 21.1 6.4 71.3 122 
7.5 21.1 8.2 837  121 
8.0 21 0 8 0 833  121 
8 5 21 0 8 0 83 7 121 
9.0 20 g 5 9 67 0 121 
9.5 209  5 6  640  121 
100 208  5 8  64 0 121 
10.8 20 8 5 2 5~ 0 121 
110 207  5 2  570  121 
118 206  5 0  5e0  121 
120 20 8 5 1 5~ 0 121 
122 ~011o~ 

ra.irt¢~ data fo~ larne t~rne pedod a~ veetlcal !~o~le on 8/28/O2 
.T.~g.~ D O r n ~  D O . S a t  Cond oH 

1200 21.7 7.1 80.2 118 rda 
1300 21.6 7.1 80.1 118 N i l  
1400 21.8 7.1 83.1 118 rga 

17-O¢t-02 
Al:~rox~mate a~ten~o : 1 6 C  7~n~a 1215 

Secc~ De~ft~:5 0 ft wate~ Oe~w 40-44" 20 % ct~Kts 

Westerly 4-7 m~h c~.~o 

DO. D O  % ~ pH 
pH(SU.)  Dep~(m) Temp (C) ( m ~  Satumbon (uS/ore) (S.U.) 

7.8 0 0  9.8 9.7 843 115 7 7  
7.8 0 5  9 8  9 8  84.3 115 ;'.7 
7 8  1 0 9.8 0 7  M.8 118 7.7 
75  1.5 0.4 9 7  843 115 7.7 
7 5  2.0 0.4 0 7  843 115 7.7 
7.8 2.5 9.4 g.7 837 118 7 7  
7.4 3.0 9.3 8.8 82 6 118 7.7 
7.4 3.8 0.3 g.8 8Z7 114 7.7 
7.4 4.0 9 3  8.6 83.0 114 7.6 
7.4 4.5 g.3 9.5 82.8 114 7.8 
7 4  5.0 0 3  9.5 8Z2 114 7 6 
7 3  5+5 9+3 9+5 82.1 114 7 8  
7.3 8.0 9.3 8.5 8Z4 114 7 6 
73  6.8 9 3  9 5  8Z5 114 7 6  
7.3 7.0 9.2 g 5 8Z8 114 7 8 
73  7.5 8.2 8 5  818 114 7 8  
7 2  8 0  9.2 8 5  818 114 7 6  
72  8.8 9 2  9 4  81.4 114 7.8 
71 9.0 9.2 8 4  81.4 114 7 8  
71 9 8  8.2 8 4  81.5 114 76  
71 100 8 2  0 4  811 114 78  
71 105 9.2 9 3  80.8 114 7 8  
71 110 8 2  8 3  81.1 114 7 6  
71 118 9 2  8 4  81.4 114 7 6  
72  120 9.2 9 4  808  114 7.8 

125 9 2  9 3  80.8 114 7.5 
130 9 2  9.3 80.8 114 7 8  

Talnla~ d ~ l  f u  lame bne  petod i~1 ve~tc¢ ixo~e otl ~12R3 
i ~ ~ O O , , ~ D O ~ S =  Con~ oH 

1600 21.8 7.4 82 8 120 rV8 
1700 21 6 7 4  82 8 120 n/ I  
1800 21 5 7 2  81 I 120 fVe 

hlo ~ l ~ c e  ~ata ava~,Y,e. 

FERC Pro~ect NO 2O73-O08 
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