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. Washington, D.C. 20428 

RE: Way Darn I-lydroelecblc Project and Michigamme ReSel'~Ml'- FERC No. 1 7 5 9 - 0 , ~  0 ~  - C ~  
Heralock Falls Hydroe~estdc Project - FERC No. 2 0 7 ~  O ~ L |  
Peary Falls Hydroalectz~ Project- FERC No. 1 1 8 3 ~  ~ ( ;J-~ 
Lower Paint H y d n 0 e l ~  Project- FERC No. 2 0 7 2 ~ 3 1 B ~ _ ~ . _ =  ~ 
Michig~'nme Falls Hydroelectric Project - FERC No. 2 0 7 ~  (~ ~ [ 
Twin Falls Hydroalectflc Project-FERC No. 11B31-B~)-- , ~  k~ ~ 
Kthgsford H ~ c  Project - FERC No. 2 1 3 1 - 0 2 ~  ( .~  ~c~ 
Big Q,,innesec Falls Hydroe~ectic Project- FERC No. 1980-00~.  - ' O ~j  O 
A,-tJdes 407 ( Project Nos. 2072, 11830 ); 408 ( Project Nos. 2073, 2074, 2131, 11831 ); 

and 409 ( Project Nos. 1759, 1980 ) -Year 2001 - Water Qual;ty Monitoring Report 

We-Energies is hereby ~ing one orfginal and e~t~t addiSoc~t copies of the results of water quality 
monitoring for the above identified Projecls performed during 2002 in partial fulfillment of the 
monitoring plans approved and incoq)orated in the articles identified above fo," each of the 
projects. 

The Commission issued new licenses for the above Projects on Januan/12, 2001 and by Order 
issued Ma'ch 9, 2001 clarified certain Water Quality Mon~r~g requirements. The approved 
monitoring plan assures that the discharges from the above Projects meet the state's water 
quality standards for temperature and dissolved oxygen (DO). The applicable mean temper~ure 
standards for the months during which continuous menitodng takes place are shown in the table 
below: 

Month June July August September 
=F 80 83 8t 74 
oC 26.7 28.3 27.2 23.3 

The applcable D.O. standard is 5.0 mg/I at al  ~mes. 

The Plan as approved by FERC order dated January 12, 2001 includes the f o l ~  three 
components: 
1 ) ContinuOUS Water Quality Monitoring of tewlql:~lrature and DLuolved Oxygen (D.O.) 

• From June 1, to September 30 of each year 
• For two yea~ starting within one year of license issuance ( by choice, the 

licensee commenced water quality monitoring In 2001 ); 
• Nine monitoring locations : 

~, Six stations for temperature and dissolved oxygen; three sta~ons for 
temperature only. 

• Monitoring results are to be filed no later than November 30th, of each year. 

2) Flowage Monitoring Plan 
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3) 

• Measurements to be made at 0.5 meter intervals in the deepest part of each 
flowage; 

• Measurements to be taken during February, April, May, September and October 
(one vertical profile measurement during each month ) as woil as during the 
months of June, July and August ( Two measurements per month spaced at 
approximate two-weak intervals ) during each of the first two years of the 
monitoring program; 

• Vertical profile measurements are to be filed no later than November 30th of each 
year. 

Water Chemlstz3/Monitoring 
• Samples to be collected in the tailraces of the above Projects 
• Samples ere collected quarterly ( May, July, October, December ) 
• Results are to be filed no later than March 31st of the following year 

The results of our 2002 monitoring for each component is as foilows: 
I. Continuous water qual i ty monitoring 

Appendix A contains summary tables for the continuous monitoring data. Aim nine stations were in 
compliance with the state's temperature standards. However, discharges from the Peary 
Falls, and Way Dam Projects failed to meet the dissolved oxygen standard for periods 
ranging from a few hours to 24-hours during selected days. License articles for compliance 
with water quality standards became effective in January 2002, along with the attandent 
requirements for nofifmation. The licensee did share the monitoring results for the Peavy 
Fails Project with the MDEQ as soon as deviations from the D.O. stanaard ware discovered. 
Low DO conditions encountered at Way Dam this past year were not communicated to the 
MDEQ as the agency is well aware of this continuing condition. Permanent corrective 
measures for the Way Dam situation are to be addressed by a special study spec~Jed by 
Article 418 of the new license for Way Dam. 

While we were not required to act on the occurrences of low DO conditions at Way Dam during 
2002, it is important to note we have been maintaining a continuous monitoring instrument at 
this Plant since 1997 and have been carrying out voluntary corrective measures over the past 
four years. Specifically, we voluntarily installed a continuous monitor for temperature and DO 
in the plant's turbine bearing cooling water line in 1997. The purpose of this installation was to 
provide the plant with an "early warning system" for detecting low DO conditions in the 
reservoir. The intake for the Way Dam Plant is situated near the bottom of the flowage 
upstream of the dam. The bearing cooling water is extracted from the intake water. When 
the reservoir stratit'ms, low DO is inevitably entrained. However, if and when stratification 
occurs has been shown to very significantly among years. Current turbine operations require 
a minimum of 300 cfs, while the license requires minimum flows ranging between 250 and 
450 cfs to be released from the Michigamme Reservoir, depending on the month. Current 
voluntery "mitigation" practices at Way Dam cell for blending generation and spilhvey flows to 
maintain the 5.0 mg/I DO standard downstream of the Way Dam project, when sufficient 
water is available, ff sufficient water is not available to generate and spill, all water passed 
through the project will be spilled. This is what was again done in 2002. Therefore, it should 
be noted that, while low DO conditions were detected this past year, most of the low DO water 
was not passed downstream of Way Dam during 2002. 

It is also important to note that while the current DO monitoring location is an appropriate "early 
warning system', it cannot, by its very nature, constifute a compliance monitoring location 
since it does not represent real tailrace conditions. The study planned in response to A.,'ticle 
418 wiU detafmine a location for best measuring compliance with the DO standard. 

Appendix A also contains the monitoring data recovery statistics, by location for each of the multi- 
function data sondes as well as for the tamperafure-only monitoring devices. Due to 
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thunderstorm-ralated power failures at the Way Dam Project during June, July and August, 
approximately 10 days of data ware lost. However, during this period, the water destined for 
generation was instead spilled. In spite of warning signs attached to each of the monitoring 
devices, approximately two-days of data ware lost at one site due to tampering by the curious 
public ( equipment is secured to steel grating, which is attached to shoreline structure by 
heavy chains; once pulled from the water, they cannot be repositioned by untrained persons ). 
No data was lost at the tamporature-anly monitoring sites. 

As part of this filing, a diskette containing all the raw data and accompanying explanatory sheets 
are being submitted to the agencies for their use. 

II. Flowage measurements 

Appendix B contains the results of the vertical profile meesuremants for each of the projects. Low 
DO levels were observed high in the wetar column of the Peavy Falls flowage during much of 
the summer. The extent of low DO in the water column was not observed during 1993, when 
the company initially conducted continuous monitoring and vertical profile measurements at 
this project. The intensity of low DO conditions during 2001 and again during 2002 may have 
been due to higher than normal ambient air temperatures as depicted on graphs contained in 
Appendix C. However, in contrast to 2001, precipitation during the summer of 2002 tended to 
be higher than what occurred during 2001. Higher precipitation had the potential to disrupt the 
intense stratification in the flowage; however, this apparently did not occur. 

III Water Chemisb'y 

The initial Water chemistry samples ware collected during 2001 and the results were filed with the 
Commission in correspondence dated January 31,2002. The next round of water chemistq/ 
sampling is scheduled for 2006. 

Consideration of Corrective Measures 

The work conducted in 2001and 2002 represent the initial two-year commitment specified in the 
Water Quality Monltodng Plan for these Projects which is primanly aimed at identifying 
problems. The low DO problems at Way Darn were expected, while those encountered at 
Michlgamme Falls during 2001 and at Peavy Falls during 2001 and 2002 were suspected, due 
to the nature of operations and the location of the intake relative to historic flowage 
thermoctine depths. In the case of Michigamme Falls, during 2001, the problems were mostly 
confined to periods when the plant was offiine and the discharge ~ the plant was leakage 
flow. The source of the leakage flow was believed to be poorly oxyge~lated hypo~imnetlc water 
in the flowage. The change to the now license operating conditions in 2002 coupled with the 
installation of a now adjustable Kaplan turbine on one of the existing units corrected this 
problem, as evidenced by the 2002 monitoring data. 

With respect to Peavy Falls, we have analyzed some operational and envifonmantal conditions 
that may have contributed to low DO problenm. The environmental analyses ( monthly 
temperatures and monthly precipitation records ) are included as Appendix C, Table C-1, 
Figures C-1 and C-2. These analyses documented the fact that the summer of 2001 was 
very dry and quite warm, while the summer of 2002 was warm but wettar than previous years. 
Spring runoff was variable among years; in 2001, it was quite limited, while in 2002 it was 
higher than what was observed duMng the initial sampling year, 1993. The environmental 
conditions ( warmer air temperatures, lower rainfall in the basin ) probably combined to cause 
the number of hourly low DO measurements to increase dramatically over what was observed 
in 1993. However, it now appears that 1993 may have bee~ an "outlier" year while 2001 and 
2002 may represent more "expected" conditions. 

From an operational perspective, peaking activities during 2002 appeared to be more intense 
( greeter differences between on and off-peak generation periods ) than during 1993, perhaps 
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owing to the fact that there was more water available for operation during 1993 ( Appendix 
Figure C-3 ). In addition, DO appeared to respond more in sequence with periods of on and 
off-peak generation ( e.g., DO was lowest during off-peak operation when the plant was 
passing leakage flow, while DO rose substantially during periods of on-peak generation ) 
during 2002 ( Figure C-5 )than during 1993 ( Figure C.-4 ) 

With this filing, we will initiate consultations with the MDEQ as to what monitoring or correcfive 
measures may be appropriate for the Peavy Project. 

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

Please call me at (906) 779-2547, if you have questions on this matter. 

Sincerely, 

William Rauscher 

Manager, Hydroelectric Operations 

Enclosures 

cc: Mr. Thomas Meronek, WDNR 
w/diskette 
Mr. Kurt Newman, MDNR w/ 

diskette 

Ms. Janet Smith, USFWS 
Mr. James Grant, MDEQ 

~'q~bl<~ol ~q6,3075~A TA~W INW~4:~(~  1 Pm~c~WQ mmto,~Q FERC ~k~ll 11 - ~  WR ~fts~XX; 
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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 CF1L Section 385.2010 

Dated this day Wednesday, November 27, 2002 

Anni-e~Salmona 
Hydro Licensing 
We Energies 

Annie Sahnona 
We Energies 
333 W. Everett Street 
Milwaukee, WI 53203 
(414) 221.-4151 
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We Energies 

Appendix A 

Results of Continuous Monitoring 
For 

Temperature and 
Dissolved Oxygen 

Way Dam and Michigamme Reservoir- FERC No. 1759-036 
Hemlock Falls Hydroelectr ic  P r o j e c t -  FERC No. 2074-007 

Peavy Falls Hydroelectric P r o j e c t -  FERC No. 1130-000 
Lower Paint  Hydroelectric Project  - FERC No. 2072-008 

Michigamme Falls Hydroelectric Project  - FERC No. 2073-008 
Twin Falls Hydroelectric P r o j e c t -  FERC No. 11831-000 
Kingsford Hydroelectric Project  - FERC No. 2131-020 

Big Quinnesec Falls Hydroelectric Project  - FERC No. 1980-009 

November 27, 2002 
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Table of Contents - Appendix A 

Tables A-I & A-2 

A-I Temperatta'e & Dissolved Oxygen Stations - Monthly Data Summary & 
Dissolved Oxygen Daily Summary for months when D.O. fell below 5.0 mg/1.. 

A-2 Temperature Only Stations - Data Summary. 

Figures A-I to A..4 

A-1 Hemlock Tailrace - 2002 Temperature Data 

A-2 Lower Paint Tailrace - 2002 Temperature Data 

A-3 Michigamme-Brule Confluence - 2002 Temperature Data 

A-4 Michigamme River Upstream - 2002 Temperature Data 
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Table A - I  
We Energ ies  2002 Hydro  Mon i to r ing  S u m m a r y  Data 

Temperature and Dissolved Oxygen (D.O+) Stations 

Daily Average, Maximum and Minimum values are included for those months when the D.O. fell below 5.0 mg/I 

Dissolved Oxygen Limit 5.0 mg/1 Monthly Average D ~ r ~ F  
Temperature Limits: June 80 26.7 

July 83 28.3 
August 81 27.2 
Sept 74 23.3 

BIll Qulnnaeac Tailrace - 2002 Data Summa~ 
Month OBS Temperature ( Degrees C ) 

Mean Max Man 
Jun 720 18.7 24.1 
Jul 744 24.7 25.8 

Aug 744 22.5 24.9 
Sap 720 19.3 22.1 

DO%Sa~ration Dissolvad Oxygen 
Mean Max Min Men  Max MIn 

15.5 ~ .4  1~.3 ~ .3  8.9 10.0 7.2 
23.2 82.7 ~ .2  ~ .4  6.9 7.9 5.7 
20.6 ~ .7  99.1 72.6 7.4 8.9 6.4 
13.9 ~ .3  ~ .2  ~ .7  7.8 9.4 6.8 

100% Data Recovery 

KIn~lsford Tailrace - 2002 Data Summary 
Month OBS Temperature ( Degrees C ) 

Mean Max Man 
Jun 720 18.7 23.8 
Jul 744 24.6 26.1 

Aug 744 22.4 24.8 
Sap 720 19.1 22.5 

DO% Saturation Dieso~ad Oxyg~ 
Mean Max Man Me~ Max Man 

15.0 92.6 99.4 ~ .8  8.5 9.3 7.4 
~ .9  ~ .5  95.4 ~ .7  7.2 8.0 6.4 
20.3 ~ .5  ~ .4  78.0 7.6 8.4 6.8 
13.8 88.6 103.3 83.6 8.3 10.2 7.6 

100% Data Recovery 

Michl~lamme Falls Tailrace - 2 0 0 2  D a t a  S u m m a ~  

Month OBS Temperature ( Degrees C ) 
Mean Max Man 

Jun 720 17.7 21.0 14.1 
Jul 744 22.8 24.5 20.8 

Aug 719 22.2 23.9 20.9 
Sap 607 19.2 22.4 15.3 

95.3% Data RecovenJ 
Missing Data: 

DO % Saturation 
Mean Max Man 
84.1 102.9 75.0 
73.4 91.6 56.4 
73.9 82.0 59.4 
81.5 101.3 72.2 

Dissolved Oxy~n 
Mean Max Man 
8.0 9.8 6.7 
6.3 7.9 4.8 
6.5 7.2 5.1 
7.6 9.8 6.5 

083002 @ 2300 - 090502 @ 1600 Based on dissolved oxygen readings, this data was determined to be invalid as a 
plug of root like detritus was found wedged in the D.O. probe. A D.O. reading taken at sonde switc~out was 7.2 rng/I. 
The sonde calibrated fine once the plug was removed. 
USGS conducted flow tests July 30-31, which is the time pedod when the low D.O. occurred ( 4.8 mg/I @ 0700 ). 
See below for daily average, maximum and minimum D.O. for months in which the D.O. readin~l fell below 5.0 m9/1. 

Page 1 of 6 ~ p - ~ w ~ ' ~  
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Table A-1 
We Energ ies  2002 Hydro  Mon i to r ing  S u m m a r y  Data 

Temperature and Dissolved Oxygen (D.O.) Stations 

Daily Average, Maximum and Minimum values are inctuded for those months when the D.O. fell below 5.0 mg/I 

Peav~/Tailrace - 2002 Data Summary 
Month OBS Temperature ( Degrees C ) 

Mean Max Min 
Jun 
Jul 
Aug 
Sep 
Oct 

720 16.7 
744 22.2 
744 21.8 
720 19.1 
94 14.1 

21.2 12.4 
25.4 18.8 
23.9 20.3 
22.2 14.7 
15.1 14.0 

100% Data Recovery 

DO % Saturation 
Mean Max 
85.5 101.8 72.5 
67.0 100.6 36.7 
62.4 79.6 33.7 
64.5 98.8 36.2 
68.7 85.3 

Dissolved Oxygen 
Min Mean Max Min 

8.2 9.7 6.7 
5.8 8.3 3.2 
5.0 7.1 3.0 
6.0 9.6 3.3 

55.6 6.9 8.4 5.6 

Summary for data collected from 10/1- 10/4 Q 1100 is included in the above table. 

See below for daily average, maximum and minimum D.O. for months in which the D.O. readin~l fell below 5.0 mcJ/1. 

Twin Falls Tailrace - 2002  Data Summary 
Month OBS Temperature ( Degrees C ) 

Jun 720 
Jul 559 
Aug 564 
SOp 693 

86.6% Data Recovery 

Mean Max Min 
18.4 23.7 14.9 
24.4 25.7 22.8 
22.1 24.0 20.6 
19.3 22.8 14.3 

DO % Saturation 
Mean Max 
83.1 98.6 
48.9 94.4 
77.2 85.1 
83.6 100.2 

Dissolved Oxygan 
Min Moan Max 
68.7 7.7 9.3 
60.1 6.6 7.9 
62.3 6.8 7.5 
70.8 7.8 9.9 

Min 

6.3 

5.0 

5.6 

6.4 

072402 @ 0700 - 072502 ~ 1100 - Deleted data. A pinprick hole was found in the D.O. probe during post calibration. 
A rapid deterietion of D.O. data at 0700 on 072402, leads us to believe that's when the damage occured. 
080202 @ 0400 - 080802 G 1200. Sonde batteries became drained. We believe grit may have jammed the stirrer 
impeller, resu~ng In additional drain on the batteries. 
091702 0800-1100 Stirrer cable had disconnected, causing the betteq/to drain. 
092202 0300-0800 & 2200-2300, 092302 0000-1000, and 092402 0300-0600 Someone pulled ~e sonde closer to shore, 
causing it to dewatar under lower flow conditions. Problem found and sonde repositioned on 092402 

Way Dam Powerhouse 2002 Summary Data 
Month OBS Temperature ( Degrees C ) 

Mean Max Min 
Jun 583 
Jul 677 
Aug 404 
sap 48o 

73.2% Data Recovery 

13.5 16.6 8.9 
18.0 21.8 15.5 
21.0 22.0 19.3 
18.9 21.8 13.8 

Meter does not measure for 
% saturation 

Dissolved Oxygen 
Mean Max Min 
6.5 8.4 4.8 
2.1 4.5 0.1 
2.9 6.3 1.4 
6.4 8.0 3.6 

060102 0000 & 0600-2000, 060502 0000, 060602 Q 0000 - 060702 Q 2300, 062802 G 0000 - 070202 @ 2300 
070602 @ 0000 - 07062300, 080202 @ 0000 - 080402 Q 1200 Storm related power outages to planL 
081702 @ 1900 - 082902 Q 1000 and 090302 @ 0000 - 091102 (~ 2300 No data due to loss of water flow to meter, 
while maintenance to generating unit occurred. Plant spilling during this time period. 093002 ~ 0000-2300 Unit offiine. 
See below for daily average, maximum and minimum D.O. for months in which the D.O. readin~ fell below 5.0 m~l. 

Page 2 of 8 ~,m,<WR R,*,or~ 
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Table  A-1 

We Ene rg ies  2002 H y d r o  M o n i t o r i n g  S u m m a r y  Data 
Temperature and Dissolved Oxygen (D.O.) Stations 

Daily Average, Maximum and Minimum values are included for those months when the D.O. fell below 5.0 mg/I 

M i c h i g a m m e  Fal ls  2002 Ta i l race  Data 

Mon th=Ju l y  Dissolved Oxygen Data 

P e a v y  2002 Tai l race Data 

Mon th=Ju l y  Dissolved Oxygen Data 

Day Averaae M~mum Minimum H o u ~ . 0  Day Averaae Max~um M ~ I m u m H ~ < 5 . 0  
1 6.7 6.9 6.6 0 1 6.7 6.g 6.4 0 
2 6.5 6.7 6.1 0 2 6.4 6.8 6.0 0 
3 6.3 6.5 6.0 0 3 6.3 6.7 5.9 0 
4 6.3 6.4 6.0 0 4 6.2 6.6 5.7 0 
5 8.0 6.2 5.6 0 5 6.0 6.3 5.7 0 
6 5.8 6.0 5.6 0 6 5.9 6.3 5.5 0 
7 5.8 6.2 5.5 0 7 5.8 6.8 5.2 0 
8 5.8 6.0 5.5 0 8 6.1 6.4 5.7 0 
9 5.9 6.4 5.5 0 9 6.3 6.8 5.g 0 
10 5.7 5.g 5.5 0 10 6.2 6.6 5.9 0 
11 5.9 7.0 5.4 0 11 6.1 6.7 4.9 1 
12 7.0 7.4 6.6 0 12 6.4 6.8 6.1 0 
13 7.1 7.6 6.6 0 13 6.5 6.9 6.3 0 
14 7.2 7.9 6.7 0 14 6.5 7.0 6.2 0 
15 6.8 7.4 6.4 0 15 6.3 7.5 5.8 0 
16 6.8 7.5 6.3 0 16 6.3 7.g 5.3 0 
17 6.6 7.0 6.1 0 17 6.3 8.3 5.1 0 

• 18 6.6 6.g 6.1 0 18 6.2 6.8 5.8 0 
19 6.3 6.7 5.8 0 19 5.9 6.4 5.3 5 
20 6.2 6.4 5.7 0 20 5.3 5.7 4.8 5 
21 6.4 7.0 5.9 0 21 5.4 6.5 4.3 8 
22 6.7 7.5 6.0 0 ~ 5.9 6.9 4.9 3 
23 6.9 7.3 6.8 0 23 6.2 6.6 5.6 0 
24 6.8 7.1 6.6 0 24 5.5 6.0 4.9 2 
25 6.3 6.6 5.9 0 25 4.9 5.3 4.2 16 
26 6.1 6.5 5.7 0 26 4.9 5.9 3.2 10 
27 5.8 6.1 5.5 0 27 5.0 5.8 3.6 11 
28 6.1 6.5 5.5 0 28 5.1 6.2 3.6 8 
29 5.9 6.4 5.5 0 29 4.9 6.2 3.6 12 
30 5.9 6.4 5.3 0 30 5.1 6.0 3.8 8 
31 5.6 6.8 4.8 1 31 4.6 5.6 3.4 13 

Page 3 of 6 ~==-=~,R p ~ , , ~  
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Paint Tailrace 2002 Temperature Only Data 
Date Time Temperature F Temperature C 
7/2/2002 0:00 80.6 27.0 
7/2/2002 i:00 80.6 27.0 
7/2/2002 2:00 80.6 27.0 
7/2/2002 3:00 80.6 27.0 
7/2/2002 4:00 80.3 26.8 
7/2/2002 5:00 80.6 27.0 
7/2/2002 6:00 80.6 27.0 
7/2/2002 7:00 80.6 27.0 
7/2/2002 8:00 80.6 27.0 
7/2/2002 9:00 80.9 27.2 
7/2/2002 10:00 80.9 27.2 
7/2/2002 11:00 81.6 27.5 
7/2/2002 12:00 82.2 27.9 
7/2/2002 13:00 83.2 26.4 
7/2/2002 14:00 83.5 28.6 
7/2/2002 15:00 82.6 28.1 
7/2/2002 16:00 81.9 27.7 
7/2/2002 17:00 81.6 27.5 
7/2/2002 18:00 81.6 27.5 
7/2/2002 19:00 81.6 27.5 
7/2/2002 20:00 81.6 27.5 
7/2/2002 21:00 81.3 27.4 
7/2/2002 22:00 81.3 27.4 
7/2/2002 23:00 81.6 27.5 
7/3/2002 0:00 81.3 27.4 
7/3/2002 1:00 81.3 27.4 
7/3/2002 2:00 81.3 27.4 
7/3/2002 3:00 81.3 27.4 
7/3/2002 4:00 81.3 27.4 
7/3/2002 5:00 81.3 27.4 
7/3/2002 6:00 81.3 27.4 
7/3/2002 7:00 80.9 27.2 
7/3/2002 8:00 80.9 27.2 
7/3/2002 9:00 81.3 27.4 
7/3/2002 10:00 81.6 27.5 
7/3/2002 11:00 81.6 27.5 
7/3/2002 12:00 81.9 27.7 
7/3/2002 13:00 82.6 28.1 
7/3/2002 14:00 83.2 28.4 
7/3/2002 15:00 83.9 28.8 
7/3/2002 16:00 83.9 28.8 
7/3/2002 17:00 84.2 29.0 
7/3/2002 18:00 83.9 28.8 
7/3/2002 19:00 83.5 28.6 
7/3/2002 20:00 82.9 28.3 
7/3/2002 21:00 82.6 28.1 
7/3/2002 22:00 82.2 27.9 
7/3/2002 23:00 81.9 27.7 
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Table A-1 
We Energies 2002 Hydro Monitoring Summary Date 

Temperature and Dissolved Oxygen (D.O.) Stations 

Daily Average, Maximum and Minimum values are included for those months when the D.O. fell below 5.0 mg/I 

Peavy 2002 Tailrace Date 

Month=August Dissolved Oxygen Data 

Day Averaae Maximum Minimum Hou~ ~.0 
1 5.4 6.7 3.4 7 
2 5.8 6.2 5.2 0 
3 5.5 5.7 5.3 0 
4 6.0 6.5 5.3 0 
5 6.2 6.6 5.8 0 
6 6.0 6.4 5.6 0 
7 5.0 6.0 3.2 9 
8 4.7 6.0 3.0 10 
g 5.7 6.0 5.0 0 
10 5.5 5.8 4.9 1 
11 5.5 6.2 4.7 5 
12 5.6 5.8 5.2 0 
13 5.5 6.0 4.8 1 
14 5.2 5.9 4.3 10 
15 4.7 5.1 4.0 19 
16 5.4 6.1 4.2 5 
17 5.3 6.1 4.0 3 
18 5.9 6.5 5.0 0 
19 6.1 6.7 5.3 0 
20 5.8 6.4 5.4 0 
21 5.5 6.0 4.9 3 
22 5.8 6.7 4.9 3 
23 6.6 6.9 5.5 0 
24 6.1 7.1 4.7 3 
25 6.0 6.8 4.7 5 
26 5.6 6.7 4.4 g 
27 5.3 6.7 4.6 13 
28 5.3 6.4 4.5 12 
29 4.8 5.9 3.9 16 
30 4.7 5.6 3.8 13 
31 4.8 5.9 3.9 13 

Peary 2002 Tailrace Date 

Month=September Dissolved Oxygen Data 

Day Averaoe Max~um Minimum Hou~ <5.0 

1 4.5 5.7 3.6 14 
2 4.5 6.1 3.3 15 
3 5.7 7.5 3.7 10 
4 6.0 7.2 4.5 7 
5 5.9 6.8 4.5 6 
6 5.6 6.4 4.2 6 
7 5.4 6.3 3.9 7 
8 5.7 6.4 4.4 4 
9 5.5 6.4 4.1 8 
10 6.1 7.2 4.5 4 
11 5.9 6.9 4.4 6 
12 5.4 6.5 3.7 8 
13 5.3 6.3 3.8 11 
14 5.0 6.3 3.7 14 
15 5.3 6.7 4.4 14 
16 5.4 6.5 4.3 12 
17 5.7 6.8 4.5 10 
18 5.7 6.7 4.2 6 
19 5.6 6.4 4.7 2 
20 5.7 6.8 4.6 9 
21 6.2 7.2 4.6 7 
22 6.3 7.4 5.0 0 
23 6.5 8.0 5.2 0 
24 8.4 g.3 6.9 0 
25 g.3 9.6 8.8 0 
26 8.2 9.6 5.7 0 
27 6.5 7.4 5.4 0 
28 6.3 7.2 5.4 0 
29 6.5 7.2 5.2 0 
30 6.5 7.4 5.1 0 
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Table A-t 
We Energies 2002 Hydro Monitoring Summary Data 

Temperature and Dissolved Oxygen (D.O.) Stations 

Daily Average, Maximum and Minimum values are included for those months when the D.O. fell below 5.0 mg/I 

Way Dam Powerhouse 2002 Data 

Month=June Dissolved Oxygen Data 

Way Dam Powerhouse 2002 Data 

Month=July 

Day Ave~ae M~mum ML~mum H ~ . 0  Day 
1 8.2 8.4 8.0 0 1 
2 7.9 8.2 7.7 0 2 
3 7.8 8.0 7.6 0 3 
4 7.5 8.0 7.3 0 4 
5 6.7 7.3 4.8 3 5 
6 No data Storm related power loss 6 
7 No data Storm related power loss 7 
8 7.0 7.6 4.8 2 8 
g 6.5 7.3 4.8 2 9 
10 6.5 7.3 4.8 2 10 
11 6.5 7.3 4.8 2 11 
12 6.5 7.3 4.8 2 12 
13 6.6 7.3 4.8 2 13 
14 6.6 7.3 4.8 1 14 
15 6.1 6.5 5.9 0 15 
16 6.0 6.1 5.9 0 16 
17 6.2 6.8 5.8 0 17 
18 6.5 7.3 6.0 0 18 
19 6.4 6.9 6.0 0 19 
20 6.7 7.1 6.1 0 20 
21 6.1 6.5 5.3 0 21 
22 6.1 6.5 5,3 0 22 
23 6.1 6.5 5.3 0 23 
24 6.1 6.5 5.3 0 24 
25 6.3 6.7 6.0 0 25 
26 6.2 6.4 6.0 0 26 
27 6.0 6.3 5.6 0 27 
28 No data Storm related power loss 28 
29 No data Storm related power loss 29 
30 No data Storm related power loss 30 

31 

Dissolved Oxygen Data 

AveraQe Max~um M I g I m u m H ~ . O  
Nodata S ~  m~tedpowerloss 

4.3 4.4 4.2 24 
4.2 4.5 3.8 24 
4.1 4.4 3.8 
3.5 3.9 2.4 

NoData S~rm re~tedpowerloss 
3.5 3.9 3.1 24 
3.4 3.6 3.2 
3.3 3.5 2.9 24 
3.0 3.2 2.7 
2.6 2.8 2.5 24 
2.5 2.7 2.3 24 
2.3 2.5 1.9 24 
2.2 2.4 1.9 
2.0 2.3 1.7 24 
1.9 2.1 1.6 24 
1.8 2.1 1.5 
1.6 1.8 1.3 
1.4 1.5 1.2 24 
1.3 1.6 0.9 
1.4 1.9 1.0 24 
1~ 1.7 1.0 24 
1.3 1.4 1.2 24 
1.0 1.2 0.7 
0.g 1.1 0.8 
1.0 1.2 0.1 
1.0 2.4 0.1 
1.1 1.5 0.7 
1.6 1.9 1.2 24 
1.8 2.4 1.3 
1.9 2.2 1.4 
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Table A-1 
We Energies 2002 Hydro Monitoring Summary Date 

Temperature and Dissolved Oxygen (D.O.) Stations 

Daily Average, Maximum and Minimum values are included for those months when the D.O. fell below 5.0 rng/I 

Way Dam Powerhouse 2002 Date 

Month=August Dissolved Oxygen Data 

Way Dam Powerhouse 2002 Data 

Month=September Dissolved Oxygen Data 

oar Averaoe M~mum Minimum Hou~ ,5.0 Day Avera~ 
1 1.9 2.2 1.4 24 1 4.1 
2 No Data Storm related power loss 2 3.9 
3 No Data Storm related power loss 3 No Data 
4 3.2 3.6 2.7 24 4 No Data 
5 4.1 6.3 3.6 24 5 No Data 
6 3.0 4.5 2.0 24 6 No Data 
7 2.6 3.2 1.6 24 7 No Data 
8 3.0 3.2 2.8 24 8 No Data 
9 2.9 3.1 2.7 24 9 No Data 
10 2.6 2.9 2.4 24 10 No Data 
11 2,5 2.8 2.3 24 11 No Data 
12 2.7 3.4 2.0 24 12 5.6 
13 2.8 3.2 2.5 24 13 5.8 
14 2.1 2.5 1.7 24 14 6.4 
15 2.1 2.5 1.4 24 15 7.0 
16 2.4 3.0 1.9 24 16 7.0 
17 2.7 3.2 2.1 24 17 6.9 
18 No Data Plant offline for maintanance 18 6.7 
19 No Data Spilling water dudng this time. 19 6.2 
20 No Data 20 6.2 
21 No Data " " 21 6.1 
22 No Data 22 6.9 
23 No Data " 23 6.9 
24 No Data " 24 7.1 
25 No Data " 25 7.4 
26 No Data 26 7.4 
27 No Data " 27 7.3 
28 No Data 28 7.0 
29 3.6 4.2 3.3 24 29 6.7 
30 3.9 4.6 3.4 24 30 
31 4.3 4.6 4.1 24 

M~im.m Min~um H o ~ . O  
4.3 3.8 24 
4.2 3.6 24 

Plant offline for maintanance 
Spilling water during this time. 

N N 

m N M 

m N 

6.1 5.2 0 
7.2 4.3 2 
6.7 6.0 0 
7.2 6.8 0 
7.3 6.7 0 
7.3 6.7 0 
7.1 6.3 0 
6.4 5.8 0 
6.6 5.9 0 
6.8 5.8 0 
7.4 6.6 0 
7.0 6.7 0 
7.6 6.7 0 
7.6 7.3 0 
8.0 7.2 0 
7.8 7.0 0 
7.6 6.7 0 
7.0 6.4 0 

No Data Storm related power outage 

Page 6 of 6 ~ , , u w x  m=',~a,~ 



Jnofflclal FERC-Generated PDF of 20021202-0272 Received by FERC OSEC 11/29/2002 in Docket#: P-i1831-015 

Table A-2 
We Energies 2002 Hydro Monitoring Summary Data 

Temperature Only Station's - Data Summary 

Monthly Average Temperature Limits 
Dagree F Dagree C 

June 80 26.7 
Ju~ 83 28.3 
August 81 27.2 
Sept 74 23.3 

Mlchl~lamme River Upstream - 2002 Summary Data 
Month OBS Temperature ( Degrees C ) 

Mean Max Min 
Jun 720 18.8 25.6 12.8 
Jul 744 23.6 27.7 19.4 

Aug 744 20.2 23.5 17.0 
Sep 720 16.7 22.9 10.8 

100% Data Recovery 

,Iomlock Tailrace 2002 Summery Data 
Month OBS Temperature ( Degrees C ) 

Mean Max Min 
Jun 720 15.5 20.3 11.8 
Jul 744 21.1 24.0 18.2 

Aug 744 21.3 23.1 19.6 
Sep 720 18.7 22.1 14.0 

100 % Recovery 
It appears that the logger may have become de-watered on 
6/10102 @ 1900 but the data has been included. 
The temperature logger was found pulled closer to shore, 
and returned to deeper water on 071102 e 1715. On 
reviewing the data, it does not appear that the logger 
became de-watered dudng its time in shallower water. 

Mlchl~amme-Brule Confluence 2002 Summary Data 
Month OBS Temperature ( Degrees C ) 

Mean Max Min 
Jun 720 18.5 24.3 15.5 
Jul 744 24.0 26.4 21.9 

Aug 744 21.0 23.6 19.0 
Sep 720 17.9 21.8 12.1 

100% Data Recovery 

Lower Paint Tailrace - 2002 Data Summa~/ 
Month OBS Temperature ( Degrees C ) 

Mean Max Min 
Jun 720 19.8 26.1 14.7 
Jul 744 24.8 29.0 21.2 

Aug 744 21.3 24.9 18.5 
Sep 720 17.8 22.5 10.7 

100% Data Recovery 
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Figure A-1 
2002 Hemlock Tailrace -Temperature Only Station Trendline Plot 
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Figure A-2 
2002 Paint Tailrace - Temperature Only Station Trend Line Plot 
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Figure A-3 
2002 Mlchigamme I Brule Confluence - Temperature Only Station Trend Line Plot 
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Figure A-4 
2002 Michigamme River Upstream - Temperature Only Station Trend Line Plot 
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We Energies 

Appendix B 

Results of Vertical Profde 
Measurements 

By Flowage 

Way Dam and Michigamme Reservoir- FERC No. 1759-036 
Hemlock Falls Hydroelectric Project - FERC No. 2074-007 

Peavy Falls Hydroelectric P ro jec t -  FERC No. 1130-000 
Lower Paint Hydroelectric Project - FERC No. 2072-008 

Michigamme Falls Hydroelectric Project - FERC No. 2073-008 
Twin Falls Hydroelectric Pro jec t -  FERC No. 11831-000 
Kingsford Hydroelectric P ro jec t -  FERC No. 2131-020 

Big Quinnesec Falls Hydroelectric Project - FERC No. 1980-009 

November 27, 2002 
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A p p e n d i x  B-3 
PiInt  Dlverllon Canal Hydroeklctrl¢ Project 

Vertir.~l Profile Data * 

FERC Project No 2072-(~8 

I 

;J 
0 

U 
0 

r=4 
r=4 

0 

D 

0 
> 

0 
0 
0 

I 

~=~ 

¢4 
0 

~u 

0 
~J 

M 
0 

$ 
I 

M ~u 

-t  

0 

(m) 
0.0 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 

14-F0~2  
/~otox~ahm air temp:l.6 C 

SeC~ Depth 8.5 ft Tk'ne'1000 

i ' 1 n %  
D.O. SaturaUo Cond 

Temp. (C) (m,~l n (uS/era) pH 
0.0 12.8 59.3 179 
O.0 12.7 88.8 179 
0.0 12.5 88.3 179 
0.0 12.6 87.9 175 
0.0 12.5 8 7 9  179 
0.1 12.8 87.4 179 
0.1 12.3 86.5 183 

30-/~or,,02 

~o nacct depth taken 

Temp. D.O 
(r.) Ic) Im~ 

7.1 oo 4.7 11.9 
7.1 0.5 4.7 11.0 
7.1 1.o 4.7 11.6 
7.1 1.5 4.7 
7.1 2.0 4.7 
7.1 2.8 4.7 
7 2  3.0 4.7 

Tm~e:11oo 

nn% 
~ Cond. 
n (uS/~rn) pH 

93.6 84 7.4 
92.2 83 7.4 
92.0 84 7.4 

11.8 9 2 0  83 7.4 
11.6 91.5 83 7.4 
11.5 90.7 7.4 
11.4 g0.6 83 7.4 

~ 1 0 ( 4  

1G~u~f-o2 
~oroximam a~rtemp 10 C 

7o seco 0 ~  taken 7~me :1050 

,14nds Var 4-Z mph 100 % clouo~ 

Took m ~ s  from shom dowr~m~-n of dam ~ete 

D.O. D.O. % Ca,rid. 
Depel(m I Temp. (C) ( m ~  Seturafiae (uS/an) pH (S.U.) 

O.0 8.6 10.8 94.5 94 7.4 
0.5 5.6 10.7 03.0 84 7.4 
1.0 8.6 10.7 8 9 9  83 7.4 
1.5 5.0 10.7 92.4 83 7.4 
2.0 8.6 10.5 91.9 83 7.3 
2.5 8.0 10.5 91.0 83 7.4 
2.8 8 6 10.4 90.6 83 7.4 

2002 ~If~GMI.xll Pldnl Dl~,11flkie¢l C41nal 
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S-Jun-02 
App*ox/mate a#" temp: 18 C 

no secci depth taken Tmte : f 030 

VVe=e~y ~ & l T mph b~e sky 

Took m ~ r ~ s  from shore ~wnsuoam of (Yam fate 

D.O. 
Depth (m) Temp. IC) ( m ~  

00 16.0 0.1 
0.5 10.6 9 ~  
1.0 15.3 8.9 
1.0 152 8 8  
2.0 15.1 0+0 
2.5 15.0 8.4 
2.0 15.0 8.4 

D.O. % ¢,-,cnd. 
S=~nm~ (~SI~)  pH (S.U. I 

94.9 154 7.5 
54.2 154 7.6 
90.4 155 7.6 
0 0 2  153 7 6 
88.2 149 7.0 
85.8 148 7.6 
54.7 148 7.6 

11/26/2002 

A p p e n d i x  B-3 
Paint Oiveflilo~l C4naJ ttydroelectdc Project 

Veedcal Profile Data - 

20-Jun-02 
Appmxknate air temp: 26 6 C 

no eeoci depth tel~en TRwe :1130 

v~rterty S- f 2 mph 20~ cloudl with btue sky 

D.O. O.O. % Cond. 
Depth (m) Temp. (C) ( m ~  S a t u r a ~  (uS/era) ~ t  {S.U.) 

2-Jui-02 
App~xlm~e a# ~mp. 26 6 C 

slmng 12-18 mph wosl ehy 

FERC ProjeCt No. 2072-008 

0.0 19.8 82  ~+5 154 7+5 
0.5 10.8 8.0 ~+0 1 ~  7.5 
1.0 10.7 7+9 M+3 1 ~  7+5 
15 191 77  948 1 ~  7.4 
2.0 19.1 7.7 94.6 1 ~  7.4 
2.5 19.1 7.7 54.6 1 ~  7.4 
2.8 19.3 7.6 94.4 1 ~  7.3 

Tene:f030 

50 % clouds 

D.O. D.O. % C~ld. 
0 ~  (m I Temp. (C) ( m ~  S = u r ~  (uSlcm) p "  (S.U) 

0.0 27.9 7.3 94.7 143 7.7 
0.5 27.8 7.2 93.2 143 7.6 
1.0 27.8 7.1 91.9 142 7.0 
15 27.0 70  gO1 142 7.6 
2.0 27.6 6.0 87.2 142 7.0 
2.8 27.4 6.5 84.3 141 7.5 
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,n 
,-4 

i 
,-4 

,-4 
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U 
0 

,-4 
,-4 
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D 
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I 

,-4 

0 

~j 

$ 
I 

- t  
~j 

0 

App~imste 4dr temp: 24 C 

no seco~ ~ o ~  take~ 

8outhedy w~nda 12-19 mph 

F~rne :1555 

t O l i  c lou~ 

D.O. O.O. % Cond. 
(m) Temp. (C) (m~1) Satueatlon (uStcm) 

o.o 21.o 8.3 94.o 181 
0.8 20.6 8.0 89.6 150 
1.0 20.6 7.9 89.3 149 
1.5 20.2 8.0 88.3 149 
2 0  20.1 7.8 87.1 148 
2.5 20.0 7.8 66.6 148 
3.0 20.0 7.7 85.5 149 

p.  (s.u.) 

Append ix  B-3 
Paint D~erslon Canal Hydeoelectrlc Project 

Vertical profile Oata - 

11-se~o2 
Apploximate a~, temp: 1 7 . 2 C  

rm secc~ depth taken Trne :1715 

5% d o u ~  plessant su:nny day 

Notlh West wtnds 8-12 nl~h 

D.O. D.O. % CO~I. 
Dep(h (m) Temp. (C I ( m ~  Saturation (uS/cm) 

22.2 0.3 95.0 184 
22.2 8 2  93.7 184 
221 7.g 89.0 184 
21.9 7.8 88.4 185 
21.8 7.0 88.3 184 
21.7 7.7 87.3 184 
21.4 7.6 85.9 184 

7.8 0.0 
7.8 0.5 
7.7 1.0 
7 7  1.5 
7.7 2.0 
7.7 2.5 
7.7 2.0 

FERC Pro)ect No. 2072-(X~ 

18-0¢t-02 
ARoroxwnate ~w temp:5.2 C 

no lmcci Oepth tlken 

5~clouds 

No~h West wlnds ~12 n~ 

DO. 
pH (S.U. I Depth (m) Temp. (C) (m94) 

7.9 0.0 6.2 
7.9 0.5 0.2 
7.8 1.0 6.7 
7.0 1.5 0.2 
7.8 2.0 62 
7.8 2.5 6.2 
7.8 

Twrne : l ?20 

pleasant sunny day 

DO. % Cond. 
Saturation (uS/era) pH (S.U.) 

105  85.0 94 7.5 
10.4 83.9 94 7.3 
10.4 83.4 94 7.3 
10.3 82.9 94 7.8 
10.3 82.3 94 7.5 
10.2 82.0 94 7.5 
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Appendix C 

Results of Ambient Air, Precipitation, and 
Flow Analyses; 

Possible Factors Contributing to 
Low Dissolved Oxygen Discharges at 

Peavy Falls Project 

Peavy Falls Hydroelectric Projec t -  FERC No. 1130-000 

November 27, 2002 
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Figure C-5 
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