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OFFICE OF YHRENeraes
SECRETARX w. michigen Strest

Milwavkes, W1 53203

Iu. JIH |2 F’w‘rQramM1mm

January 8, 2004

FEOERAL ENERGY
Ms. Magalie R. Salas, Secretary REGULATORY COMMISSION
Federat Energy Regulatory Commission
888 First Street, NE.
Washington, D.C. 20426 O L} /

RE:  Michigamme Falls Hydroelactric Project - FERC No. ZOW
Article 408; -Year 2003 - Water Quality Monitoring Report

Wisconsin Electric ( WE ) doing business as We-Ensrgies, is hereby filing one originel and eight
additional copies of the results of water quality monitoring for the above identified Project
parformed during 2003 in fulfliment of the monitoring plan epproved and incorporated in the
article identified above by FERC for this project.

The Commission issuad a new license for the above Project on January 12, 2001 and by Order
tssued March 8, 2001 darlfied certain Water Quality Monitoring requirements. The approved
monitoring plan assures that the discharges from the above Project meet the state’s water quality
standards for temperature and dissolved oxygen (DO). The applicable mean tempevature
standards for the months during which continuous monitoring takes place are shown in the table

below:
Month June  July  August September
°F 80 83 81 74
°C 28.7 283 272 233

The applicable D.O. standard Is 5.0 mg/l at all limes.

Tha Plan as approved by FERC order dated January 12, 2001 was subsequently modified by WE,
with approval of consulted state agencies. The modified plan was filed with FERC In
cormespondence dsted May 20, 2003. The modified plan now requires continuous monitoring of
temperature and dissolved oxygen for the next three years at only those projects where problems
in meating the water quality standards were encountered during the previous two years { 2001-
2002 ) period. Michigamme Falls was one of three projects which experienced problems during
this time frame.

In additlon, the modified plan also requires the collection of vertical profile measurements in the
flowage upstream of any project when continuous monitoring is being conducted in the tallrace
walers.

The results of owr 2003 monitoring for this project are as follows:

. Continuous water quallty monlitoring

Appendix A contains summary tables for the continuous monitoring data. Temperature and DO
ware monitored continuousty from mid-July through the end of Septernber in the Project's
tarace. As in 2001, the discharge from the Michigamme Falls Projects faied to meet the
dissolved oxygen standard for a few hours during selected days ¥n the month of August.
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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 part of this filing, a diskette containing all the raw data and accompanying explanatory sheets
are being submitted to the agancies for thair use.

Il. Flowage measurements

Appendix B contains the results of the vertical profile measurements for the project which have
been taken over the past three years ( 2001-2003 ). Pattarns observed in Michigamme Falls
Flowage 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 probiems caused by
plant operations 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 thermocline depths. During 2001, the
problems were mostly confined to periods when the plant was offline and the discharge from
the plant was leakage flow. The source of the leakage flow was believed 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 leveis dropped below 5.0 mgA ( the lowest reading
was 4.6 mg/l } 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 tumn, were created
by a prolonged wind-induced upwelling in the flowage. The wind-induced upwelling 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 upwelling apparentty occurred during 2001 or
2002 ( Appendix B, Tables B-1, B-2 ). Thus, the incidence of iow DO readings in the Project’s
tailrace were not caused by abnormal / non-permitted plant operations.

As a result of this year'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 call me at (414) 221-2413, if you have questions cn this matter.
Sincerely,
Welooww Roudua
William Rauscher WB )
Manager, Hydroelectric Operations

Enclosures
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cC: Mr. Thomas Meronek, WDNR Mr. Larry Thompson, USFWS
widiskette Mr. John Suppnick, MDEQ
Ms. Jessica Mistak, MDONR w/

diskette
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Certificate 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 2010 of FERC’s Rules of Practice and
Procedure 18 CFR, Section 385.2010

Dated this day Friday, January 9, 2004

CQM W Slon

Annie Salmona
We Energies

Annie Salmona

We Energies

333 W. Everett Street
Milwaukee, W1 53203
(414) 221-415:1
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Appendix A
Michigamme Falls Tailrace - 2003 Summary Data
Dissolved Oxygen Limit 5.0 mg/
Monthly Average Degree F Degree C
Temperature Limits:  July 83 283
August 81 27.2
Sept 74 233
Michigamme Falls Tailrace - 2003 Data Summary
Month OBS |Temperature { Degrees C ) DO % Saturation Dissolved Oxygen
Mean Max Min Mean Max Min Mean Max Min
Jul 375 21.3 226 205 83.8 108.1 62.0 7.3 9.3 54
Aug 744 224 243 211 726 953 54 1 6.1 94 46
Sep 720 18.9 221 13.2 83.3 95.3 65.3 7.7 9.4 6.0
100 % Data Recovery Monitoring Data from July 16 @ 0800 - Sept 30, 2003
6 D.O. values below 5.0 mg/l 8/25 1600-2000 & 8/28 1300 ( see below )
Date Hour Water Used Water Wasted D.O.
8/252003 1600 224 0 49
8/25/2003 1700 246 0 4.9
8/25/2003 1800 221 0 49
81252003 1900 244 0 4.8
8/25/2003 2000 221 0 49
8/28/2003 1300 653 0 4.6

Revised 1/7/2004

Michigamme Falls Mich Fall 2003 Temp-DO Summary



P-2073-008

Unofficial FERC-Generated PDF of 20040113-0317 Received by FERC OSEC 01/12/2004 in Docket#:

+0O0Z S1BA UMYt BB BLUWEBBLY
eqn bLL ) (] @ 00t}
en LL €68 gL §iz 0021
L 133 T8 9L riZ 00t}

o P55 WEW O0d U0 DEEL LT
LO/L 112 Lo Soud [BOIBA SE Poped BN SWES 0} FIBP SIBAE)

£ o} ebed
L 69 £re 'L 981 ooct
e a8 e Le :2°13 0011
en a8 ' LY S8 000}

=4 o5 RO PLO0 Jommy 0 WEl
10/1,2/9 UO B{youd (B0 SB poped AW BWES J0) B1ED S0eNBL

0021111 pesiAeY

8|qEBAR ®jep OU - B

L Z8 S68 88 6¥l (14) 43
LA 8 r'eg 68 g'vl 00€1
Ll 18 988 68 343 0021

m S WERod mood Iouml W]
1OV4/9 L0 eyoud fESueA S8 POUed BUN) GWES JO, BIEP GdeIpe ]

(g8 01 61} ABGRI0; OeIy) 0) Buruedo -suidep pawBIuEH [ |
69 L 695 §3 Z61 6T 0L 00} 299 z9 €Lh o2l
69 L 285 £s €6l 5T 0l 66 629 £9 vl sz

0L 801 g€y LS 561 021 oL 86 ¥69 Y] §Lh oz ziL 0] ¥ 59 vl 61
0L 01 659 66 964 sil 0L ] riL 99 o S Tl £8 158 58 Zrl Sl
0L 601 1’99 6% LB} oL 0L 68 FNV] 19 9/ 0 T 4] £60 se Zel oLt
0L 601 118 09 964 50} 0t oL rre 69 22l 50l T €8 t58 Y] vt S04
) 601 +69 z9 261 0oL ot 00l 7] 69 gL o0l 2L 6 s 98 AL} 00b
V) 801 L0L €9 861 56 (W] Loy YT Ve el g6 ZL £6 v'98 99 Ty SB
bie 60L LvL 99 zZoZ 06 Vi 004 €8l oL 71 06 zL v +'98 Y tol 06
Ve oLl Ll g0 €0z 58 Ve ol 99L W] 814 58 zL 6 £98 o8 £l ce
ziL bk reL 0z 502 08 tL 66 7] b2 o8 o® Z2 £6 098 99 £yl (Y]
Ze 604 618 W] 10z S (W] 004 S T Lel 5L ZL 6 v L8 eph g2
L L o'ze e 602 0L (V] 66 6L v €8l 0L gL £8 018 28 ol 0L
S oLl e 1o g2 s9 zZi 1ol 209 ¥ £l 59 £L 6 o'L8 28 £rl 59
§4 oLl L'08 A 81z 09 zi 104 618 S2L Yol 09 £ 6 928 x| rel 09
] oLl £ 4] (Wr] g's e (1 TR g ¥ ri ol §¢ gL 58 zes 88 5l $s
5L oLl 986 £a T 0% e z0b zes oL i 0s €L 8 969 CY'] v oS
sz 0kt 098 1] T 24 L zok 128 5L S8l Sy £ 58 £08 68 gri 5y
) 1 066 rs AL <A or zL zoL 0ce F¥ 18 o ] £6 Z'6 08 6%l o'r
-3 oLL 968 re £ 5€ T oL 1'o8 ti g9l gt gL 6 616 06 05t g
oL oLL 168 re 44 o€ zL L0y 88 08 06} 0t ¥l 1] 626 ve r4} o¢
94 (811 L'86 ve £z ¥4 €L Lok §8 62 1’61 sz Vi ) L6 V6 rsi 52
9L oLt 0001 58 £zZ 0T £l (0] 689 oe L'6b 0z vi ¥ 6v6 L8 6'SH 0z
-9} oLt 5001 1] £ S £ ool 068 08 zes 5 ve 58 906 £6 (N1 5l
9 oLt o101 58 v ol e2 14} ] 1o r41} 0l g2 56 218 €6 £ o
9L oLl 0’10t ve rvzz S0 3 ] £ N.n Z6l 3 s 6 666 v.a 89l 50
94 ol £004 sg yZZ o0 Z0L $'18 Z6L ri o8 £68 1gl 00

Trs)  (uossn) bogmes  (Bw) (D) dwey (wjgdaqg| I'n mg HA {wd/Sn} uoReImes AE&\ ) (D) dwal E ﬁl TASIHd  (worsn) vopeimes :a.s (0 dway (wjpdag

Hd  pW) %00 ‘0'a U0y % °0Q ‘00 UCD %00 ‘0da

AjsnB pue ythu 218 SPUIM MNN Azzug wrgp| Aep mpneaq ‘Auurs Sim dpqeuea 1yt

SPNoR %08 Z-0F Widep Jajem i G 9 [yrdag 28g 15821020 %001 29 2% Ndep iBlem i 'y yiiag 1088 SPIoK %L £#-0F Witep 181EM I} §°G YIdeQ DI

0cLL ey 9 22 : chua) e sjewxaxddy ocos ey 0 12 dway A ejrwmoxdy 0GZL Bwig O 12 . dwa) ne suwroxidy

(1. [ ad)

Lo-unp-Lz

Lgruap-f

800-££0Z 'ON 100faid DH3J

+ \RQ B|U0Id IFIHUSA
308{0.d NIROPAH LODZ SIieS WIN
-8 e|qeL g xipusddy




P-2073-008

Unofficial FERC-Generated PDF of 20040113-0317 Received by FERC OSEC 01/12/2004 in Docket#:

100Z Wied i sied owweblyoy
e 8cl 42 £9 giZ 0044
B/ ozl 0Se s9 gtz 0091
e/u 4] v 59 8z 0051

5 PS5 ER 040 U040 DRI #IOTL
10/Z2/8 LO Byycud |€2[I0A S8 POLSd BLLY BLWeS J0) mep SoR8)

¢ jo 2 oley
ep f4A3 ri8 '3 [ 74 0041
ep [4A3 §¢e 4] L %4 0001
eu (44 985 6y £y 006

= WS PSR 00 AU00 OS] KAl
10/6/8 O Siycud |EXMIDA S8 PoLed Bl BUIES JO) EED B0RI[B]

Y00z /L PesiAey
LI FA% S oLL 99 9z 00T
e - 13 182 L8 - XA A 00k
&/ 8kl VI8 8'9 9L 000t

m W05 WK 0d AU 0d WAL WO
10/22/2 wo aryoud (8U8A 3€ pouad Bum Bwes 10} BEp edelje)

{ws g o &' 1) Argwo; exew of Bujuedg -suidep pelybiubiH

VEL VEL wopoq | L'El

8Zi woneq | g2k 89 FIN! €2 4 zoL o€l
rie 624 L2y 6€ §0Z 5Tl -3 A Sy (8 4 €1z 5ZL g9 Sii €0t FX 4 g0z SZi
S¢ 9ZI €5 Ly Loz 0Zi 89 (%4} 84 P/ 9z ozt 89 GLi e ZE At 0Zi
Y] SZi ] iy 802 Sl 89 1zi S'SE 0t §1Z SLl 89 bl rec St Yz S
Se ozi zes iy 902 oL 890 0zi 0'6¢ 4% (44 0Ll 89 gLl 90 ¥e 12 0L
52 £ZL ¥65 £5 602 S0 89 LZi oir St A A A S0l 69 €Ll 89t oy g1z S0t
S £2L 268 £5 602 0oL 80 1zl gt St g2z 00k 89 €Ll 1 44 812 ool
5S¢ €21 266 £s 602 g8 99 (%48 81y SE N4 <8 89 131 14 tr 812 &6
gL 1741 909 ¥ 602 ] 69 (¥4 2 8¢ N 14 06 Ve zhi 1SS R L2z 06
§1 £21 08 b's 802 <8 89 12k oSy 8¢ sz 3] b £hl ¢85 AL Tz 1]
§e £zl aes zs 0z 08 0L 0zt 9'ts cr 622 0 W] £l 5'c9 ¢ ¢z 08
S £21 685 £5 02 gL oL 0Zh LS ry 0€EZ Sl be it 869 86 g2z gL
§L €2 +09 £s iz oL 0L F.r 4 585 gy £eez 0L r A rii 8’89 8s Sz 0
gl €zt z99 86 i1z 59 W] zZL oLe 1g Le2 g9 tA rii 669 66 T2 S9
S zz\ 599 8 b2 09 Ve £Z4 o€ zs ¥ x4 09 €4 #il (§-7] £9 174 09
GL A 599 86 €1z 5G Ve i ] £s 6€Z ] eL £it S 99 9zz 1
G 741 z9 8g g1z 0g Le £ZL 0¥ £S 8t 08 L 3 cit 962 88 L 0%
] rrA 969 4] £z Sr Ve £2L 159 £s L 5y €1t 818 68 e St
9L €2 L 4] iz or Ve £21 Fy=] ¥ Ve or i €Lt 928 69 Lee ot
9 ZZl QY] z9 e SE Tt £zt 9'90 SS e 5c ri £il c'L8 68 A g€
9s zzL Lo8 0L £z [} Te £ZL 189 $g v 0t i £i XA 89 L o€
9L €21 S8 0L £ Sz r 4 £2L s 8 9t S7 re £i Z'e 89 gz sz
9¢ zzk sca 4] o4 0z e £2i £ €9 62 0z S cit zZse i gz 0z
¥l €21 6¢8 Zt £ S 8L zZL L'E6 ¥ 562 Sl S €1t 158 i gz g
gL €21 6¢9 ze 922 o L b2 43 526 ¥l 962 oL S €1l 158 zi 8T 0
Y ZZL 628 _L 62z2 50 L 2L $Z6 I X ...o Se cil €68 : 1 ¥74 ]
¥ £Z4 L8 LEZ 00 L £24 606 462 e £ib 998 gzz )

(nsiHd  {worgn) uonesmeg

?d@ (0} 'dway {w)pdaq

nsiHd {worgny voqein.eg

Ga_.s {0) dwej E saon

Q0
TASTHd  {wogn) vopeimes G.m_.s Oy -dusy (W)

O %00 ‘00 U0 % 0C Qg 0D %00 '0a ydag
Hum yuou )by Aep ABBnw ‘YU 21 -8 MSM SDUIM ydw £-4 Aueisea ybi of uwed SpUAA
12810 pue Auung Zt-0F [YI08D J8jEM I 0'R [YKIAT 1308S|  LLEM 'SPNO %04 Ze-0F Widep 1818Mm . 0'9 -(dag 1o8g spnoiD Juby  Ze-0p 100D J31eM 3 6'G (308 10095
Gig) ‘Wil 0 v . dwa) e apwmoiddy GIB0 oW D 62 | dwa) ye Jjewinoitdy Si0L -ewi) 0 02 : tway ye apwnroddy
X 1o-5ny-8 WOINIZ
- ©BQ YOI [EHLSA

€00-€20Z "ON 198{0)d DY

P01 NIOMOIPAY LDOZ SIIEd YW
-G eiqel g xipusddy




P-2073-008

Unofficial FERC-Generated PDF of 20040113-0317 Received by FERC OSEC 01/12/2004 in Docket#:

LOOZ SHed UdIW S84 ewweBiuo

£00-€£0Z ON 108fud DY

€ wceley
en LY 618 V8 8'¥l 0064
e ey @16 V6 8tl 004
e 1€ 026 4] 8¢l 009

2 pS WS %00 BUgg  SUmsL =y
LO/E/05 LO epaud [EINIAA S8 POLEd BU GUIBS JO) BIED GIRATE]

r002Z/L/ PeSIAGY
B 6Zi 82 29 €8l 0081
LS 8z1 VEL 29 £8l 0041
e 621 64 L9 €81 008l

Ha 5 %00 U007 3Rl SUA]
LOVR /8 UC Syord |BIUBA 88 popad awy GWES JO Bl B3Rl)e )

{we'g 01 5°1) Aeqaun; BxelU) 0f BujuadQ -supdep pejyBaybiy

FEL LEL
wopoq | 221 s £l 8'¢o 6§ el 62l
gL otk §8L B svh gz §L g€t €48 09 ze STl
8L otl T8 62 -0 0zt 5L e t'29 z9 ze 0zZh
22 ott 96 08 ¥l Sih 9] EL 629 z'9 zal sS4
Y 821 109 08 Svh okh §2 = 819 t9 zal ohL
gL 821 862 09 Svl S01 93 1L 989 ¥9 zal 501
e 8z 08 09 Svh 00k 92 Zel 50L 59 zel 00k
9L oet 018 '8 s'vl o8 ' el Yiz 99 ze 56
Bl otk t18 L'g Syl 08 9z FAXE 9L 99 £8 06
B L sze ze ol s 7] T L2 99 £8t 68
9L LEL 5Z8 ze o'vl 0% 92 otl 0€L 19 cel 08
8L eL rZe 28 vl 7] 92 ZEl FAT, 69 g8l §¢
%L oL vZe z8 Brl 0L 92 el £EL 19 £l 0L
- ) LEL 0ce €8 vl sp 9L zek £EL 19 £gl 59
8L e veQ £9 9%l 09 gL ZEL 5L 89 el 09
62 L£L 658 58 iv &g 92 ZEL -9 89 c8l 5'G
6L zeL €8 18 FR1 0s i ZEL 9vs 8'9 €8l 05
62 Il 8 ’x] R} &y i zeL £6L 849 vel 5y
(¥ i1 €18 99 8t oy i zeL $GL 849 2l oy
81 181 €48 98 8vi St 'l ZEL 204 oL v'el 5
(.71 Ze 68 9 g'vl 0 ti el ol 0L +el ot
81 Ze zes e 8'vh 5z bl FAN Lo 0L +'e Sz
0e LEL 648 Fy] g+t 0z Iy zel vl VL vet (1%
08 otk V68 88 2tl 5l Iy PN viL Ve 58l gl
0g T3 508 68 8¢l o Y] £E1 Vid 0L S8l 0l
08 LEL £08 68 6%l 50 8L ZeL L 1L S81 50
08 0fL £06 6% 9'v) 00 gL ZEL 9'LL VL S8l 00

(nsTnd  [usysn) vodmimes (VBw) (0) owel (Wjwdea| (NS)HJ  (worgn) vosmmes  (1BwW) (D) dwal (w) pdaq

‘oD %'0d ‘0a wed %00 ‘oa

yehis 2-p Spum N wrgd

15821600 %00+ ZFOF 1080 JOIBM I G 2:4108Q 10088 1580:880 %00} Z¥-OF WI08D 13jEM I 08 [I0BQ 19038

0191 Bunf 201 Gwe) se sjwiaiddy 0198wy D £1 ;. dway a2 alawrxosddy

10 P0¢ 10-des-aL

« E] MUOLg €A
2Po{0ud HAIHE0IPAY 1002 Siied YHW
I-@ 9IqeL g xipusddy




P-2073-008

Unofficial FERC-Generated PDF of 20040113-0317 Received by FERC OSEC 01/12/2004 in Docket#:

Z00Z S84 UoNY SHed Swweduowy

0w 90 L Ly 0ee 0054
L 68 €al e [£ 74 8:
L 60 T 99 £ZZ

M RS WX 0d BUogd J9mL ﬁan
TOvZ/L UG Sy [EDHIGA $9 POPGd GUN GLUISS JOJ MED SORNE |

€ P | abey
e o8 ore 6L F1 0091
LT o8 zoR 1 F 0051
o g0l L] oL Lo oovL

3 FS) %00 mUDd 3R] B
ZO0Z/4 U0 oad teDiiaa $8 POUad s S J0) MEP CORNE L

002/ L7\ PEtIABY

Nep GigERese oU - e

4] 9t re v 0054
) LA e ive 0orl
4] a8re g9 [-E43 00}

oy MR Od BUod Jowe] UL
Z0/00 U0 S1pcud |EDIaA SE Poped ST GWET X0} Z1ep SDee |

{w ¢'g 01w g'L) Areqeud; eyiut j0 Buwedo Wdep pawiubi

wanoq F¥q} ! €8 o8L it ol ot ot 08 ] (5 LZL gzl
0L t6 00s iy F- 1t gzZi Tt ze 9GL T rouL yAl b e ] L9 0L -3 4
o¢ z8 oS (&) ¥'ol oz V) z8 V&L TiL o 0Zi (¥ E4 &7} i oyl oz
o z8 0’16 o6 L8t -J 1 V] 18 6L Zi roi Sih ze 19 8L o8 ZyL Sil
Ve 26 0z 09 o8l oL V) 18 orL Ze o 0ih () e 1.7} 0g Zrl ol
Ve 18 9Z9 og 651 [1+]8 be 18 oL ze ral ] Ze £8 L8L 09 A 2 S0
0L z8 S50 L o (o] (¥} 1.} oL L rol ool zi Fa] LoR 04 Eri 00
Ve 26 4] Iy 1oz 4] Ve 1.} Fx /) TL roL g6 Zi €6 oL z8 £t ce
Ve 26 199 eg zoz 06 Ve ze L'l Tt oL oo zi 29 PN z8 cri 08
(¥ ] 0% 8¢ £oz e tL 8 Il ztL oL oo zL > V28 zZe vl 8
(W3 ] T LT 902 oe Ve z8 FX7 (V] roi 09 Tt =] L\ve 8 vl o
Vi £6 41 ] 8g Iy 4 ¥ Ve £8 FR 7 zt rat Sl zi L (%] €9 rei 7]
(W) e €89 09 14 0 ] z8 oL i gat oL ZtL z8 1€8 *e rel ot
(W) 2] 969 ¥ 012 g9 V3 £6 127 (V] g9l 99 ZtL ] (% %] e reL 59
Ve e YL ] 8% 0z 09 Ve €8 reL Ve 59l 09 ze 2 o e reL 09
(W) e oL 19 €12 -1+ (V1 z6 &7 Ve 118 ¢S ze €9 oy v8 Srl cg
(3} e roL ie €12 0¢ b " Fy 74 be 53 0% ze €9 v va Syl 0%
Ve e aoL 19 %4 Sy Tt 8 65 W] -1 S ze ze e ve orL S
2t L2 969 09 Fyv or 43 c6 0ze e -1} o T e X 99 or o
2 "6 o0z £9 9.2 $€ ] 96 ose Lt o g€ T e CX ce FRN SE
2! ] (171 £9 sZ2 o€ ] 9 s9v 9L T ot 2z e iR o9 8yl o¢
t¢ -] LY g9 LT ¥4 £ 96 oue ¥ ¥8i §T ztL (5] £6e L8 og K 4
€ 96 t's8 0L 4 4 0z €L 00 1) 8L p6L 0z ztL re X L §-1 0z
re ] res Tt TR st £l -] 1] 8L LY.]8 - zL ¥e L] v zZs gt
re ] €6 e e o v o8 Lo% 8L ()14 oL Tt L] 06 6% £sl ol
3_ ] L35 gL (.14 g0 £ 98 gog 0% 414 50 it o9 (2] o‘o v S0
] ST i 14 00 £L 98 126 (%] oz 00 zi 5] 008 S 00

T : @ Hd {uwogn] uopmmes  (LOW) (10) dwel (W) woeq| (NS HI  (worsn) wopmmes  (W0w) () owel  (w)wdeg| (NSIHD  (Worgn)  voneirqes aué o) dwey (w) wdeg

D %00 00 ‘PUOD %00 0Q oD % '0Q 0a
Apaigam yow ;-4 Buons $p072 iy 1yl GO 2 -9 Apoisom SpUIM MSS
Spon %05 ZEOF UIED BieM i G 41080 PO8S wE2aA0 % OF ZP-0F 102D JBIBM i 0 WHOBQ 12005 §P10.7 %OE £r-OF W0R0 101em Y 0'9 'UKIST 1520,
QOEs duni 0 ¥82 O} e aipuiaxidy| 0kL Busy 9§97 : CuEl se amUaxidy DOES i) D22 i 10 IBWC Iy
TO-NNZ zounpoz Zo-unrg
- BRQ) ${O.d [EIIBA

QO0-€L02 ON 10U DY34

Pefoid NIONGOIPAY Z00Z SHES YIAN
Z-aeqel g xipusddy




Appendix 8 Table B-2 FERC Project No 2073-008
Mich Falls 2002 Hydroslectric Project
Vertical Profite Data -
18-Jul-02 20-Jul02 15-Aug02
Appronimate sir temp. 24 C Time: 750 Approximate 3l mp. 29 C Time. 1530 Approximale air temp 266 C Timne. 1400
Seccr Deptn: 50 ft waler capin. 40-42 30 % ciouds Secci D« pih. 8 0 #t waier dapth: 40- 12' 20 % clouds Secci Depth 5 5 !t water depth: J8-40° 50 % clouds
NNE winds vEry p-easant winds 10-13 .nph wam southery gusty wingds 8-12 mph threats of siom to
-7 mph north
D.O. 0.0 % Cond. DO% Cond. D.0.%
Depth {(m)  Temp. (C) 363 Saturstion  (uS/cm)  pH (S U} 08_5 aau ._.o:.u aQ DO ?..os Saturaion (uS/em)  pH(S.U} _ucu.: :3 qoao hQ C.0. aag Saturation _cm..n!” pH nw U
0o 20.1 6.7 (5] 78 97.2 110 78 749 12
0.5 5.7 q q 961 100 78 o u Nm q q.ﬂ 5.6 10 7.8 o‘m NNo a.n 723 12 ..i
1.0 235 17 954 % 77 1.0 258 70 e3.7 110 7.8 1.0 29 81 a4 1 7.3
1.5 25.3 70 9348 ] 17 15 253 75 AR 108 T8 16 228 58 89.7 11 73
20 252 75 928 % rT 20 259 7.4 9.4 108 78 20 27 598 97.4 112 73
25 251 73 80.0 -] 76 25 1 7.3 86.2 108 7.8 25 228 5.8 654 n 73
30 250 71 88.5 100 78 30 239 09 704 108 7.5 30 228 58 85.1 11 12
35 249 87 82.0 o8 76 35 237 8.0 719 110 75 35 28 58 B84.1 m T2
40 248 68 83 99 75 40 234 58 69.2 100 74 40 28 54 83.4 11 712
45 242 59 7.0 ) 73 435 234 58 68.0 100 1.4 45 28 5.2 81.7 111 7.2
5.0 238 55 85.9 100 73 50 233 5.7 688.3 106 7.4 5.0 228 52 80.9 1o 72
55 234 52 821 100 7.2 53 2322 58 675 100 T4 - %] 25 51 508 mn 7.2
60 23.2 30 584 100 71 6.0 230 53 630 100 73 8.0 224 5.1 50.2 110 72
8.5 231 51 603 100 I8 8.5 230 5.2 623 108 73 LK.} 225 51 500 m T
7.0 230 60 6.7 100 71 70 29 52 615 109 73 7.0 25 50 58.4 10 71
75 229 49 578 o8 IA 75 27 8.1 807 100 73 75 225 5.0 57.7 110 7
8.0 228 48 56.4 90 IA 8.0 227 5.0 50.4 109 T3 8.0 25 50 570 110 71
8.5 27 40 544 09 IA 8s 25 48 56.2 108 T2 8.5 28 80 579 10 71
9.0 225 45 524 99 70 80 224 47 550 108 72 90 225 498 58.3 10 71
9.5 23 42 49.5 96 7.0 K1 224 48 4.2 109 72 95 25 47 544 110 71
10.0 23 42 482 100 70 100 222 45 533 108 12 10.0 24 48 56.1 110 71
105 20 38 49 100 7.0 105 223 44 514 108 22 10.5 2.4 48 541 110 ri
"o 219 7 430 100 88 1.0 222 43 404 100 T2 1.0 22.3 44 808 1 A
15 215 29 336 101 8.8 ns 218 40 459 108 72 115 223 44 499 110 IA
120 208 24 278 103 a8 120 219 37 434 110 12 120 20 kX 409 111 10
125 104 1.2 158 110 L.}']
Highlighted depth: apening of intake forebary (1.5 m 1o 9.6 m)
?__Bnanms__ﬂlqleaovﬁgﬂﬁan!a_ogq:pam Tailrace deta for same time period as vertical profile on 7/20/02 Tailrace data for same tima period as vertical profile on 8/15/02
Tirg TemoC DO mgd DO %Sst Cond f* al Time TomoC DO mo) DO %Se Cond eH Ime TemoC DOmod DO %Ss Coml eH
700 235 87 713 104 na 1500 236 64 754 100 n'a 1400 228 8.0 68.0 18 na
800 235 ee 0.8 104 na 1800 237 8.2 733 109 nfa 1500 220 8.0 a8 118 na
800 235 .3} 7ra 104 na 1700 236 8.2 725 109 na 1800 25 8.0 8a.7 118 na
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Appendix B Table B-2
Mich Falls 2002 Hydroslactric Project
Vertical Profiie Dats -

FERC Project No. 2073-008

29-Aug-02 12-Sep-02 17-Oct-02
Aporoxifnale air temp. 266 C Time: 1230 Approimale . terrp, ' 19 C Time: 1610 Approximate air tenmp. : 1.6C Time. 1216
Secci Deptn: 5 5 A water deplh. 3042 ° 20 % cloxs Secci Depth.7 Lt wal i Oepth. 40-42' Clear Blue Sky Secci Depin:5.0 # waler depth” 40-44° 20 % clouds
cam Sunny pleasant Westery 12-18 Vey nice Westerly 4-7 mph ¢risp day
Depth D.O. D.0. % Cond. 0o D.O.% Cond. D.OQ. DO % Cond pH
(m) Temp (C) (mgA) Saturation  (uSicm)  pH (S5.U.) |Depth(m) Temp. (C) {mg) Satuution (uS/cm) pH{S U.) [Depth(m) Temp (C} (mgh Satumbion {uS/icm) {S.U.)
0.0 224 T4 855 118 T4 00 219 78 [T 124 78 09 9.8 9.7 843 115 17
0.5 20 T4 855 115 T4 056 218 7.8 8€ 1 123 7.8 05 98 80 84.3 115 1.7
10 218 7.3 835 115 T4 10 218 7.8 857 123 75 1.0 95 87 845 118 7.7
15 218 T2 829 15 T4 15 218 7.5 852 12 75 1.5 04 87 843 118 .7
20 218 72 823 114 T4 20 217 7.5 a5y 123 76 2.0 0.4 7 843 118 7.7
25 215 70 708 114 7.4 25 217 T4 843 122 75 .5 9.4 8.7 837 156 77
io 214 8.0 78.4 114 73 30 21.7 T4 827 122 T4 30 9.3 8.5 828 115 7.7
as 213 8.9 Tre 114 73 35 21.8 72 811 122 74 35 9.3 8.5 827 114 17
40 212 8.7 781 114 73 4.0 21.3 A 78.3 122 74 4.0 23 8.6 83.0 114 76
4.5 212 a8 78 114 73 45 212 89 775 122 T4 4.5 83 9.5 a26 114 T8
50 211 8.5 730 114 73 50 212 LX) 732 122 T4 6.0 83 9.5 822 114 78
55 211 a4 728 114 73 55 22 X ] 734 122 73 55 93 9.5 821 114 786
8.0 210 8.0 684 114 7.2 80 212 6.5 722 122 73 8.0 9.3 : 33 824 114 78
85 210 80 679 14 7.2 85 211 84 7.8 122 73 8.5 93 95 825 114 78
7.0 210 8.0 87.5 114 72 70 Fal | 8.4 7.3 122 T 7.0 9.2 [: 1 828 114 78
75 210 59 887 113 71 75 2.1 8.2 887 121 73 75 9.2 9.5 818 114 78
80 210 57 638 114 71 80 210 8.0 883 121 72 8.0 9.2 05 818 114 78
85 2.0 58 87.2 113 71 85 20 8.0 ee7 21 72 85 92 0.4 81.4 114 70
90 2.0 82 70.6 13 7.2 90 209 59 870 121 71 8.0 92 04 81.4 114 76
85 209 59 88.7 113 7.2 K] 208 58 840 21 71 95 8.2 0.4 B85 114 Te
100 208 52 589 113 71 100 208 58 840 121 T 100 8.2 04 a1 114 78
105 2.7 52 58.1 113 71 108 208 52 5:0 121 71 108 9.2 93 808 114 78
10 27 50 50.4 113 7.0 10 207 52 670 121 71 1o 9.2 03 811 114 76
115 206 48 538 114 10 115 2086 50 580 121 71 "5 92 0.4 81.4 114 76
120 204 4.3 481 114 70 120 2006 5.1 550 121 T2 120 8.2 04 808 114 78
126 202 as 3 117 70 122 nottom 125 9.2 93 80.8 114 7.5
129 19.7 2.4 205 125 1.0 130 9.2 8.3 80.8 114 7.8
Highlighted depth: apening of intake foredary (1.5m 0 9.5 m)
Ta-race data for same time period as vertical profile on 8/20/02 Tailrace dats for same tima period as vertica! profile on 6/12/03 |No tailace data available,
Time TempC DO mgl DO %Sat Cond  gH Time  TemoC Cond oH
1200 0.7 71 80.2 118 na 1800 228 T4 az8 120 na
1300 2186 71 801 118 na 1700 28 T4 aze 120 n'a
1400 218 A 80.1 118 ne 1800 215 72 811 120 nia
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