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" FILED 
OFFf.'.'E rF THE 

J ,rl I b ) 0 I Janua.,-y 15. 2004 
~ *'-"% "P' 4 - 

Ms. agalz R. Sale*, ~ L., ~ ,..., ,, .;S~;,2~: 
Federal Energy Regulator/Conmliss/on 
888 First Street, N.E. 

231 W. Michio~ Strmt " .. 
% , 

_ _ _ _ o , , , . _ _  

OR/e/NA/. Wash~ D.C. 20426 

Article 407 -Yeat" 2003 - Water Quality Monitoring Report 

Wisconsin Electric ( WE ) doing ~ Is We-Energies, is hereby filing one original and eigbl addi~onal 
copies of the results of ~cr quality monitoring far the above idcntifed Project pefformod during 2003 m 
fuTfillment of the monitoring plan q~roved and Incorporated in the article identified above by FERC for 
this project. 

The Commimion issned a new lic~m~¢ for the above Project on January 12, 2001 and by Ordea issued 
Match 9, 2001 clarified certain Water Qua/ity Moni~"ing requlrtrm~nts. The ~:~'oved ~ plan 
assures that the c t ~  fi'om the above Project meet the state's watu  quality standards for ~'mpemtore 
and dislolved oxygen (DO). The aFplicablc mean tera~ratum standards for the months during which 
cent~mous moaitodng rakes place are shown in thc table below:. 

Mouth June July August  Scp , .m~r  
"F 80 83 $1 74 

26.7 28.3 27.2 23.3 

The applic.abZe D.O. standard is 5.0 mg/lat all times. 

The Plan as approved by FERC order dated January 12, 2001 was subsequendy modified by WE, wi~ 
al~roval of consulted sta~ agencies. The modified plan was filed with FERC in corrce/mndcn~ dated May 
20, 2003. T'n¢ modifa:d plan now requires conlinaous moni(oring of tercg~rat~c and dissoNcd oxygen for 
• c nc.xt th~'c years at o~y  those Frojects where problems in meeting the wat~ quality standards were 
c ~ t e r c d  du.,~g the pr~vloua two year ( 2001.2002 ) period. Peary Falls w*s one among three p~ojccts 
where lm'obknm were ¢ax:ountcrnd. 

In addison,/he modified plan also requkes the collc~on of vertical profile r a e ~ t ~ - n e ~  in the flow~e 
u~lrcam of any project when ~ monitoring m being conducted in the tailrace warelrs. 

The r~ulls of am" 2003 mmfitoring for the Peary Falls Project are as follows: 

I. Contimmus waxcr quality monitoring 

Appendix A conutins sunmmry ~bZes for the continuous momtoring clam. In 2003, continuous monitoring 
at Peary Falls was condoled to ascertain the downaUeam extent of low DO regions in the river 
segn~nt that connects Pmvy diKlmrge with Miehig~m~ne Falls flowlge. Appendix A also contains a 
description of  this rivc~ sngn~nt as well as the monRonng woA tim! was conducted in 2003. 

Ternpemtme ~ l  DO w~c monitored c o ~ l y  from mid-July tl~ongh ~e end of  September at five 
lo,:atiom ( Figure A-I ). As in previous years, r] m Peary Falls Project mitmce area fa/Icd to meet the 
dissolved oxygm standard for pc~'inds hinging from a fc, w beum to nearly 24-h(mrs during selected 
days in tim immediate area of the tailrace. In the laih'ace location, approximately 12.6% ofall hotaly 
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DO readings were less than 5.0 rag/1 during the entire monitoring period. However, at the more 
downstream locations, the percentage of time DO was below 5.0 rag/1 dropped to less than 3% ( Table 
A-l). 

Table A-2 contains the annual monitoring surm'emaes as well as data recovery statistics, by location for each 
of  the multi-function data sondes. 

II. Flowage measurements 

Appendix B contains the results ofthe vertical profile meama~ments made in 2003 for the projecL Patterns 
observed in Peavy Falls flowage were very similar to measurements made during the two previous 
years. 

Consideration of  Corrective Measures 

The work conducted in 2003 represent WE% latest efforts to understand the extent of  the low DO problem 
that was identified during the initial two-year monitoring period specified by the initial Water Quality 
Monitoring Plan for this Projecu The low DO problems encmmtered at Peary Falls during 2001 and 
2002 were expected, due to the nature of  uperations and the location of  the intake relative to historic 
flowage flaemmcline. Low DO in the tailrace was again encountered during the warmer months in 
2003. Our analysis indicates that the Plant's intake structure opening is situated near or below the 
hypolinmion, which is largely devoid of  oxygen during the warmest part of  sunroof. When the plant is 
uperatmg, water richer in oxygen is pulled from a portion of  the hypnimminn as well as from the upper 
portions of  the water column in the flowaga, which is well oxygenated. However, when the plant is 
offline, leakage flow through the plant's wicket gates, which originate in the hypniitranon, dominate the 
flow released to the tailrace area. The monitoring data showed that the vast majority of  time ( 90 or 
more percent ) when low DO conditions in the tailrace were detected, occurred while the plant was off- 
line. However, the monitoring conducted during 2003 showed that this leakage flow did not cause the 
entire river segment to be out of  compliance with the DO standard of  5.0mg/l. Most sigmficamly, the 
total amount of  time the discharge was below 4.0 rng/l was less than 1.0 percent m the tailrace and at or 
near zero% at the more downstatam stations. 

Given the apparent limited nature of  the stream segment in which sub-standard DO levels were detected m 
2003, WE is proceeding with discussions involving the state regulatory agencies as to what fiarther 
studies / mmgation strategies may bejnstified lor the Peary Fall Project. 

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. 

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

Please call me at (414) 221-2413, i f  you have questions on this matter. 

Sincerely, 

William Ranscher " ~  

Mamtger, Hydroelecla'ic Operations 

Enclosures 

F:~ATA',.I[~tW'~OK~'~,e ~ -Plm~ WQ monl1~ln,g- F E ~  ~ 01-04 
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CC: Mr. Thomas Mcronek, WDNR 
w/diskette 
Ms. Jessica Mistak, MDNR w/diske~c 

Mr. larry Thompson, USFWS 
Mr. John Suppnick, MDEQ 
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Certificate o f  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 Thursday, January 15, 2004 

A n n i e ~  
We Energies 

Annie Salmona 
We Energies 
333 W. Everett Street 
Milwaukee, WI 532o3 
(414) 221-4*51 
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APPENDIX A 

Water Quality Monitoring Conducted at Peary Falls Project 
During 2003 

Description of River Segment 

The river segment, as depicted in Figure A- 1, ranges in depth between two and three meters, except m the 
imrm~iate vicinity oftbe turbine discharge area, where it is approximately four meters deep. The 
habitat in this segment ( total length of  river segment between the tailrace and the downstream-most 
station was approximately 1300 ft. ) would best he described as nverine, with a few sandy areas 
interspersed among many boulders, gravel and bedrock. 

Monitoring Strategy 

The purpose of  the monitoring program during 2003 was to determine the downsa'eam extent of  the low DO 
water released from the plant. To accomplish this, arrays of  continuous recording data sondes were 
deployed at two location located approximately 700 fi ( %1 ) and 1300 fl ( T-2 )downstream ofthe tailrace 
monitoring location, which was the site of all data sonde placements m previous years. Since the discharge 
flow could have been slightly cooler than the water present in the river segment separating Peavy tailrace 
and Michiganmae Falls flowage, the discharge could have become stratified in the river segment It was 
subsequently decided to place two sondes at each of  the two downsueam locations; one near the surface and 
one near the bottom to make sure that the effect of  the discharge was well characterized. 

During each sonde change out, vertical profile measurements were made at all three locations m the river 
segment as a quality contzol check for the data sondes. 

Monitoring R~ults 

Table A-1 provides a frequency of  occorrence analysis of  the continuous recording data base for each 
location. By hour of  the day, the number of  hours during which DO was less than 5.0, 4.0, or 3.0 mg/ I  
during the entire study period ( mid-July through end of September ). As can be seen, in the immediate area 
of  the tailrace, DO was less than 5.0 m g /  1 approximately 231 hours or 12.6% of  the time during this study. 
By contrast, at T-2 ( 1700 fl downsU'eam ), DO was below 5.0 mg/l 2.6 to 0.3 % of  the time. 

O~tr analysis of  plant operating data revealed that DO levels less than 5.0 mg/I were associated with the 
tLrneS the plant was off-line ( Table A-1 ). only one reading below 3.0 mg/I out of  1838 hourly 
measurements was observed in the tailrace; none were observed at any other monitoring location. 

Table A-2 provides the smrauary statistics for each of the monitoring locations. No violations of the state's 
temperature standard were observed at any location. There was no evidence of  stzatification ( as inferred by 
temperature ) at any monitoring location. 
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Appendix B 

Vertical Profile Results 

Tables B-I through B-3 provide the results of  vertical profile measurement made in Peavy Flowege during 
2001 through 2003, respectively. For each measurement, the Table contains the corresponding tailrace 
measurement for temperature and DO taken by the continuous recording data sondes during the same hour 
on the same day when the ver~cal profile measurement was taken. This comparison allows one to observe 
how operating conditions result in the discharge being in compliance with the DO standard m spite of  
intense therrrml and DO stratification conditions that exist in the flowege dunng the warmest time of  the 
sumn-~ r months. 

Table B-4 provides the results of vertical profile m c a s ~ t s  made in the Peavy Tailrace as well as in the 
downstream river segment near continuous monitoring stations T-1 and "1"-2. In addition, vcnical profile 
measurements were taken near the spillway discharge channel which is situated west of  the tailrace. 

These measurements clearly show the D.O. tends to be stratified near the tailrace, but less so at the more 
downsU'eam monitoring locations. Most sigmficantly, on the days these measurements were taken, we see 
no D.O. levels Icss than 5.0 mg/l at the downsUream locations even i f  less than 5.0 mg/1 conditions are found 

the tailrace. 

Measurements taken near stations T-1 and T-2, dunng the 30 July through the 10 August surveys, show that 
there was no significant difference in temperature or D.O. distn'bufion across the river. 

F ~ A  T Ak~Om'1~e<~',c~qD ~ .Pesvy WO m o ~  FE~C fihng 014)4 dO(: 
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Table  A - 2 

We Ene rg ies  P e a v y  Fal ls  2003  H y d r o  M o n i t o r i n g  Data S u m m a r y  
Temperature and Dissolved Oxygen (D.O.) Stations 

Dissolved Oxygen Limit 5.0 mg/I 

Peav]f Tailrace - 2003 Data Summary 
Month OBS Temperature ( Degrees C ) 

Mean Max Min 

Monthly Average ~ D__eg.ree C 
Temperature Limits: July 83 28.3 

August 81 27.2 
Sept 74 23.3 

DO % Saturation Dissolved Oxygen ( mg/1 ) 
Mean Max Min Mean Max Min 

Jul 374 20.7 23.2 18.2 66.2 93.6 35.6 5.8 8.1 3.27 
Aug 744 21.8 25.9 19,3 67.4 89.6 31.3 5.7 7.6 2.77 
Sep 720 18.3 22.2 12.8 74.8 90.9 46.6 6.8 9.2 4.12 

100% Data Recovery 

Station P1 2003 Data Summary 
Month O8S Temperature ( Degrees C ) DO % Saturation Dissolved Oxygen ( mg/I ) 

Mean Max Min Mean Max Min Mean Max Min 
Jul 370 21.1 24.4 19.5 65.0 99.1 43.4 5.6 8.3 3.85 

Aug 744 22.2 25.5 20.3 70.4 91.0 46.8 6.0 7.6 3.96 
Sep 634 18.1 22.9 12.7 75.2 88.6 54.3 7.0 9.1 4.95 

95.3% Data Recovery 
Bed batteries caused a data loss of 86 obse~ations from 918/03 (~ 0000 - 9111103 @ 1300 

Station P2 
Month 

2003 Data Summary 
OBS Temperature ( Degrees C ) DO % Saturation Dissolved Oxygen ( mg/1 ) 

Mean Max Min Mean Max Min Mean Max Min 
20.9 22.2 19.5 77.7 93.1 58.1 6.8 8.0 5.18 
21.9 23.7 20.3 72.6 92.6 47.6 6.2 7.8 4.12 
17.9 21.3 12.7 78.8 91.2 55.5 7.4 9.4 5.05 

Jul 370 
Aug 744 
Sep 620 

94.5% Data Recovery 
Bad batteries caused a data loss of 100 observat~ns from 9/7103 (~ 1100 - 9111/03 (~ 1400 

Station P3 2003 Data Summary 
Month OBS Temperature ( Degrees C ) DO % Saturation Dissolved Oxygen ( mg/I ) 

Mean Max Min Mean Max Min Mean Max Min 
Jul 369 21.5 23.6 19.6 85.8 103.4 61.9 7.4 8.7 5.54 

Aug 744 22.5 25.7 20.7 77.3 99.9 56.0 6.5 7.9 4.67 
Sep 667 18.5 22.8 12.8 78.0 87.4 57.8 7.2 8.8 5.24 

97.1% Data Recovery 
Bad batteries caused a data loss of 53 observations from 9/9103 ~ 1000 - 9111/03 (~ 1400 

Station P4 
Month DO % Saturation Dissolved Oxygen 

Mean Max Min Mean Max Min 
Jul 369 77.9 100.5 51.9 6.7 8.5 4.43 
Aug 743 73.5 91.6 47.0 6.2 7.7 3.97 
Sep 648 79.2 90.0 59.4 7.4 9.3 5.29 

96.0% Data Recovery 
Bed batteries caused a data loss of 72 observations from 9/8/03 (~ 1500 - 9/11/03 @ 1400 

2003 Data Summary 
OBS Temperature ( Degrees C ) 

Mean Max Min 
21.2 23.0 19.5 
22.0 24.4 20.5 
18.2 21.5 12.7 

Pre~,tled by R ~ck  10/27/03 
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Aptlxmdix Table B- 2 
pu,,y 2go~ H~ro~cer~ p r o ~  

V m l ~ l l  Pro4110 Data - 

FERC P r i e d  No 11830-000 

29-Au~02 12-Sep-G~ 17-0ct-02 
A~O 'ox~,~a~e air ten'p. ? f C A p ~ o ~ e  a , ~ 18 3 C ADpmxJn~te ,~r temp 02 C 

Seco DepL;~ 6 5 ft water c.~ot;l ~5" to ST TIn~." " l O0 Secci Depth 5 5"t w, tt~ r Oepth 85" to 66" Tk'r~11JO Secci De~oth 6 0 ft wale{ d ~ l  TO" fo (~T T ime: r ico  

eas~ert,, 4-? mptt ~o ".louds Nort~ West Wm ~s t ?- "S mptl ~'oae ~4~m tJ~y Not~ West W~ts  4-7 mph ~0 % c/ouds 

1 O0 % ~ slight Oreez~ 

0.0. D.O. % Co~ .  O.O D.O. % Cond. 0.0. O O. % Cond. 
Depttl(m) Te~p (C) (ml~] Sstura~o~ (u,S/cm I p H ( S U )  De~h (m) Temp. (C) ( n ~ )  Satur88on (u~cm) pH(S.U)  Depth(m) Temp.(C) (m~1) Sal~ra~o~ (uS/cm) pH(S.U)  

219  7.3 84.8 114 7.4 213  7.8 87.7 123 7 8  0 5  0.7 84.7 112 7.7 
21 .g 7.3 84.0 114 7.4 21 4 7.8 88.3 123 7 5 9 5 9.7 8 4 8  112 7.7 
21.4 7.4 83.0 114 7.4 21 3 7.8 87.5 122 7 8 9.5 9.7 85.1 112 7.8 
21.2 7.3 8 3 0  114 7.4 21 3 7 8  87.7 122 7.8 9.5 9.7 84.8 112 7.8 
21.2 7.3 8,2.8 114 7.4 21 2 7 8  86.7 122 7 5 9 5 9.7 83.7 112 7.8 
21.2 7.4 83.g 113 74  21 2 7 7 88.3 122 7 5 9.4 9.7 84.3 112 7.8 
21.1 7.4 83.4 113 7.4 21 0 7 5 81 3 123 7.5 9.4 0.7 84.2 112 7.8 
21 .I 7.2 82.0 113 7.4 20 8 7 0 81 0 123 7.4 9.4 9.0 83.8 112 7.8 
21.1 7 2  82.1 113 7.4 20 7 8 7 73.g 1 Z3 7 3 9.4 9.0 84.0 112 7.8 
21 +0 8+7 75+8 113 7+4 20 7 8 7 74.9 124 7 3  9+4 9+7 83+9 112 7+6 
20.0 8 2  1~1.0 114 7.3 20 7 8 6 73.0 124 7 3 9.4 0.0 83.9 112 7.6 
20.8 6 2  1~1.8 114 7.3 207  e 0 71 5 123 7 4 0.4 0.0 83.8 112 7.8 
20.7 6 0  8 7 4  115 7 2  20 8 8 2 6 9 0  124 7 3 g 4 9.0 83.5 112 7.8 
20.8 5 0  6~ 2 115 7.2 2(: 8 8 0 6 6 7  124 7 3 g 4 g.6 83.3 1 t2 7 8  
20.0 8 8  84 8 116 7.2 2~ 3 5 7 625  124 73  g 4 9.6 83.3 112 76  
~C1.0 5 7  842 117 7.2 2C2 8 4  5~0 124 7 2  9 4  9 5  82.8 112 7.6 
20.4 5 7  642 119 7.2 202  5 3  578  124 7 2  9 4  9.8 829  112 7.6 
202  5.7 834 125 7.2 202  51 54.2 124 71 9 4  g.5 82.7 112 7.8 
201 5.7 631 128 7 2  199 4 6  49.0 124 71 9 4  0.5 830  112 7.8 
20.0 5.7 63.0 129 7 2  108 4 3  48.2 123 71 0 4  g.6 833  111 7 5  
19.7 5 6  615 133 7.2 196 41 44.3 123 71 9 4  9.6 832  111 7 5  
19.2 5.1 5~.0 133 7.2 19 4 4 0 41 8 123 7 0 9 4 9.0 82 8 111 7.5 
18.4 3.6 380 125 7.0 19 0 3 0 33.0 121 8 g g 2 0.0 82.8 109 7.5 
18.7 o.g 8 6 102 6.8 18 2 2 6  25.8 119 6 g g.2 g.4 81.3 110 7.5 
14.8 0.g 8.6 92 6 8  15 2 0 8 8.8 106 8 8 g 0 9.4 80 8 106 7 5  
13.3 0 9  8.5 89 6 8  14 7 0 8 5.7 gg 8 8 8 7 0 8  81 0 104 7.8 
12.5 0.9 8 4 86 0.8 13 3 0 5 5.3 94 6 8 8.8 9.0 82.2 106 7.5 
11 .g 0.0 8.2 88 6.8 12 8 0 6 5.3 92 6 8 8.8 g.6 82.2 105 7.8 
11.8 0.0 8.0 86 6.8 12 5 0 8 5.2 93 6 8 8.0 0.8 82.3 103 7.8 
11 4 0.9 8.0 85 6 8 12.1 0 8 8.1 03 6 8 8 5  g.7 82.2 102 7.5 
11.1 0.9 7.8 84 8 8 11.7 0 5 4.6 91 8 7 8.4 8.8 01.5 101 7.5 
10.8 0 8  7.7 86 0.7 11  1 0 5 4.8 90 8 8 8.4 9.8 81.7 101 7.4 
10.5 o.g 7.6 go 6.7 10.8 0.8 4.7 go 6.8 8.4 9.8 81.4 101 7.4 
10.2 0.9 7.7 04 6.7 10.7 0.8 4.8 go 8.8 8.3 9.8 81.5 100 7.4 
10.0 0.9 7.8 09 8.7 10.4 0 5  4.8 101 8 8  8 3  0 8  81.4 100 7.5 
10.0 0 9 7 7  103 8.8 10.2 0 5  4.8 103 6.8 8 3  g.6 81.2 100 7.5 
9 8  0 9 7 8  102 6.8 g g 0 8  4.9 107 8.8 8.2 g 6 81.0 100 7.5 
9.8 0 9 7 8  108 8 8  0 8  0.8 4 8 112 8.8 8 2  9.7 81.7 100 7.4 
g.5 O.g 7.5 110 8.8 9 7  0.8 5 1 115 8.8 8 2  9.8 81.3 100 7.5 

5 2 121 9 8  0 6  8.8 8.2 9.8 80.3 100 7.5 

No tailrace ~ ta  avai~at~e. T a , • _ •  Z ~ t ~ e d  De~: O~n~g o* ~ ~tJke ~ (2 to 1~ m 

lot Ik~me ~me pe~od ¢4 " ~ c a J  Ixo~e on 8/2~02 I T a l ~  data lot l ia~e §~B period ~ vtl~cal Wo~le ~19/12/02 

1200 20.5 4.2 4 6 2  111 Ns  1200 2 c g  8 3  700  119 n,8 
I i ~ ) o  20.8 4.3 4 8 0  111 ~Va 1300 2C9  5 g  6 5 0  119 n/,  
N8  * ~ ds~  o v a J ~ e  

1/1312004 Paoe 3 of 3 Pe4r,,y 2001-2003 Ve~t~cals.x]s Peavy 2002 
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