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ORIGINAL 
XcelEnergy" 

January 20,2009 

Ms. Kimberly D. Bose, Secretary 
Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, D.C. 20426 

(.. : . . . ,  L~= ~ - 
1 

~.,- ,, ~:r ,.,~.,~ , 

1414 West Hami l ton Avenue 
P.O. Box 8 
Esu Claim, W] 54702=0008 

Subject:. 2008 Water Quality Monitodna Report For The Bia Falls Flqwaae |FERC 
Prelect/12390) And Thomaoole Flowaa 9 (FEI~(~ Prelect rpl7S~ 

Dear Secretary: 

Enclosed is an original and eight copies of the results of the water quality monitoring that Northern 
States Power Company - Wisconsin (NSPW), an Xcel Energy Company, conducted during the 
2008 field season on the Big Falls and Thornapple Flowages. The samples were obtained after 
ice-out, in late July, and late August per the Federal Energy Regulatory Commission's (FERC) 
license requirement to monitor long-term changes in water quality. Although different personnel 
performed the monitoring last year, along with the use of a new dissolved oxygen mater, the same 
procedures ware followed. Also of note was a change In the laboratory that performs the 
Chlorophyll A analysis. Northern Lake Service, Inc. of Crandon, Wl pen~ormed the chiorophy|l 
analysis in 2008 and will continue to do so in the future. 

Included in the report is a summary of water quality data for the two sites since sampling began in 
1998. While there appears to be variability in some of the parameters analyzed, overall, the results 
have been relatively consistenL The data collected in 2008 is consistent with data from the 
previous years' sampling. However, the Chiorophyll A samples taken last year in July and August 
at Big Falls yielded the highest concentrations since sampling began. The only other year with 
comparable results was 2003. 

This report was filed with the Wisconsin Department of Natural Resources (WDNR) on December 
18, 2008. The WDNR was provided 30 days to submit comments and to date no correspondence 
has been received. Should you have any questions regarding this report, feel free to contact Mr. 
Matthew Miller of this office at (715) 737-1353 or by electronic mail at 
matthew.j.miller~xcelenergy.com. 

Sincerely, 

Endceura: Water Quality Monitoring Report 

C: Mr. Jeff Scheirer (WDNR) 

H:~efmnmcN~l l:'l~tsXWalw ~ l ~ V ~ a l  Repom~ 2008 ~ to FERC 01200g.doc 
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Xcel Energy" 

December 17, 2008 

1414Wut Hamilton Avenue 
RO. Box 8 
E0u Claire, Wt 54702-0008 

Mr. Jeff Schelrer 
W'~consin DNR 
875 South 4 ~ Avenue 
Park Falls, WI 54552 

Subject: ~Q08 water Quality Monltorfna Reoort Fgr Ttl9 Bia Fall= Flowaae (FERC 
Pro|ect ~,3g0| And ThornanDle Flowa(le (FERC Prolect #2475| 

Dear Mr. Scheirar:. 

Enclosed are the results of the water quality sampling that Northern States Power Company - 
Wisconsin, an Xcel Energy Company (NSPW), conducted during the 2008 field season on the Big 
Falls and Thomapple Flowagea. The samples ware taken after Ice-out and in late July and August. 
The samples were acquired from the deepest point of the reservoirs immediately upstream from 
the boat restraining barriers. AIthoughdlfferent personnel parfomled the monitoring this year, 
using a new dissolved oxygen meter, the same procedures were followed. Also of note was a 
change in the laboratory that performs the Chlorophyll - A analysis. Northern Lake Service, Inc. of 
Crendon, WI performed the chlorophyll analysis this year and will continue to do so in the future. 

I have summarized all of the water quality data for the two sites since sampling began in 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 2008 is consistent with data from 
the previous years' sampling. However, the Chlorophyll A sample taken this year in July and 
August at Big Falls was the highest level recorded since sampling began. The only other year 
comparable results was 2003. Whether this variability Is normal or due to a change in the vendor 
performing the analysis should be determined with future sampling. 

Please provide me with any comments that you might have conceming the sampling results by 
January 18, 2009 so that I can transmit the water quality data and any comments that you might 
have to the Federal Energy Regulatory Commission by the end of January. You can provide your 
response either by telephone call, e-mail, or written letter. NSPW will work with the WDNR in 2009 
to begin entedng water quality data directly into the state database thus eliminating the need to file 
a hard copy of the results. Should you have any questions concerning this report, feel free to give 
me a cell at (715) 737-1353 or email me at matthew.j.miller~xcelenargy.com. 

Sincerely, 

Matthew J. Miller 
Hydro Licensing Specialist 

Enclosure: Water quality monitoring results 

H:~eh ~ V k l l  Plan~Wmer Quality Monit~ng~nmRl Rep~ts~ 2006 L ~  to DNR 121708.doc 
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Water Quality Sampling- Big Falls Flowage 

~Za ~ a  e 
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T e m p e r a t u r e :  ,5-d"P, , f  ~:'~',4 @ J¢,-,-,~ ,4. 

W e a t h e r  CondRions:  ............. g ,  n4~ ....... 
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Remarks :  

H:\exceI5~bigfalIsW~'qsheet 
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Water Quality Sampling - Thornapple Flowage 

Date.'_ ........ z//~,o ~ 8 
T e m p e r a t u r e :  $ 5 " ~  ~ 

Weather  Condit ions: ~i~,,.,.~ _ d-~-~/;I af.-...~®__ t~,'@ 
Depth of  Bottom w S a m p l e :  ............... .~ ~-4 
S e c c h i  D i s k  R e a d i n g :  d ~  ~.c~, 

D i s s o l v e d  Oxyg.en..and T e m ~ r a t u r e  Prof i le  

........ s u r i a c e  . . . .  I 
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Remarks: 

H:\exceI5\thomapptwqsheet 
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. i .<+"  

/ 

~ , . , ~ , ,  " : , - .  . . . .  ~, . " ~ / ' #  . . . . . . . .  

,b_,~!~T ...... ....... ~3 ........ F3 O W~ST 
"Pi ~$ ~.<. 

5~ t - I  PLE L O ~  X~df,t 

Water Quality Sampling -Big Falls Flowage 

).: : . . . . .  ; . . . . .  . . .  : :  . . . . . . . . . . . . . . . . . .  

Date: 7 -13 -  08 ................... 
Temperature: 13 . . . .  

Weather Conditions" I/dSTL Y ~O'~&V Y< b..~t h:,.~.......3 ~:2< ~? 

Depth of  Bottom Sample" 3 U f  i "  .~ 

Secchi Disk Reading" 51 W' 

Dissolved Oxygen and Temperature Profile 
< 
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Water Quality Sampling - Thornapple Flowage 
+ 

Date: .............. ~_.,.._ 3 0<£ ....... ? 2 ...... - 
Temperature: 7~ * > 

Weather Conditions:_.k.T. £z'.4~.~.>'. ,<~,z,+~.s a ~ 5" 
Depth of Bottom Sample: 5 . 5 / 4  
Secchi Disk Reading: ~,~ 7-- 

Dissolved Oxygen and Temlerature Profile 
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H:\excef5tthomapp'~wqsheet S i~ (?  Y ~ F ~  / Z. "+ ~ ~" t 
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Water Quality Sampling - Big Falls Flowage 

Date: £-: 26 :U_2 ................................ 
Temperature: 7I °' ': 
Weather Conditions: ,,¢4.~fz y .... 2,~,--..,.-o ~ ...... S ~/,..d 

Depth of Bottom Sample: mZf F ,.., 

Secchi Disk Reading: 5: 5 ~ 7 
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Water Quality Sampling -Thornapple Flowage 

Date: 8 -  2D- 82 
Temperature:  zh;" .......... 

Weather  Condi t ions:  ,~/~.>-z2 k' sJ / t i . , r  
Depth of Bottom Sample: /Z - '  
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/ . . . .  .. 

XcelEnergy 
Minneapolis Testing Laboratory Report 

................................. ::::::::::::::::::::::::::::::::::::::::::::::::: . . . . . . . . . . . . . .  

Report To: ERAD..WI 
Hydro Regulatory-WI 

Attention: Leroy Wilder 
Matthew Miller 

i 518 Chestnut Avenue N 

Minneapo~iis.~ MN 5:5403 

Phone: {612}630-4439 

Fax: (612) 6:304367 

Contact: Tom Leverentz 

Lab Certification MN tD: 027@53-197 

Lab Certification Wi 1D:999071 ! 50 

Work Request # TABF0408 

Date of RepoA 6/9/2008 

. . . . . . . . . . . . . . . . .  :::::::::::::::::::::::::::::::::::::::::::::::: . . . . . .  ::::::::::::::::::::::::::::::::: . . . . . . . . .  ================================================================== . . . . . . .  z z - . ~  

Sample Description: BOTTOM 

Location: BIG FALLS FLOWAGE 

Customer Sample I,D.: 

Const it u e nt R es u It U n its 

................................................................... ==================================================================================== . . . . . .  ::::::::::::::::::::::::::::::::: 

LabWorks l,O, EG I0953 

Laboratory I,D,: 169.06 

Collection Date: 4/3072008 

Date S ubmitted: 5i2/2008 

Detection Analytical *' ":1" " 
Lira }t Method Sta~ Da.te 

Total Phosphorus 0.03I mg/L P 0,001 EPA 365.3 5/7/2008 

Comments related to sample number EGt0953: 

Page ! of 5 

This report is confidential, Do not reproduce except izn whoie. 

Results are representative of submitted samples and not: necessarily the original sample source. 
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XcelEnergy 
Minneapolis Tes t ing  L a b o r a t o r y  Repo r t  

- - -~ : : - : - : : : : :~ :  : : : : :  :::::::::.-::::--:: . . . . .  : : : : : : : : : : : : : : :  : : : :  : - : : : : - : : : : c : : : : : : :  : : : : : : : : : :  :::::::::::::::::::::::::::::::::::::::: . . . . . .  : : : : : : : : : : : : : : : : : : : : : : : :  : ] L :  

Report To: ERAD-Wl 

Hydro Regulatory-Wt 

Attention: Leroy Wilder 

Matthew Miller 

1518 Chestnut Avenue N 
Minneapolis, MN 55403 

Phone: (612)630-4439 

Fax: (6 t 2) 630-4367 
Contact: Tom Leverentz 

Lab Certification MH ID: 027-053-197 
Lab Certification WI ID:999071150 

Work Request # TABF0408 
Date of Report 6/9/2008 

. . . . . . . . . .  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ....................................... 

Sample Description: SURFACE 

Location" BIG FALLS FLOWAGE 

Customer Sample I.D,: 

LabWorks I.D, EG10952 
Laboratory I.D,: 169.05 
Collection Date: 4/30/2008 
Date Submitted: 5/2/2008 

Det ect io n An a lytica I Analy sis 
Constituent Result Units Limit Method Start Date 

Chlorophyll-a 0.579 ug/L 0,041 SM 19th 10200 H 5/2/2008 
Send Chlorophyll A Completed 5/2/2008 

Total Phosphorus 0.024 mg/L P 0,001 EPA 365,3 5/7/2008 

Comments related to sample number EG10952: 

Page 2 of 5 

This report is confidential. Do not reproduce except in whole. 
Results are representative of submitted samples and not necessarily the original sample source. 
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XcelEnergT 
Minneapolis Testing Laboratory Report 

. . . . .  - : : - : : : : _ - ~  , :  . . . . . . . . . .  - : : : : _  - - - - - - : - z : - : : ' : :  . . . . . .  : : : : - : : : :  . . . . .  : . : - : - : :  . . . .  u - : : : : : : : : : : : : : :  ====================================================== 

Report To: ERAD- Wt 
Hydro Regulatory-Wl 

Attention: Leroy WiIder 
MatthewMiller 

Ii 518 Chest;n u:t Avenue N 
Minneapo:li:s,. MN 5,:5403 

Phone: (612)630-4439 
Fa.x: :(612) 630--43-6:7 

Contact: Tom Leverentz 
Lab Ce.~ificatio:n MN ID: 027~.053:--197 

Lab Ce~ification Wli !1D:999071150 
.... ~ ; ; , , , .  ,,, ========================== : : : : : : : : : : : : : : : : : : : : : : : : : : :  =========================== ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Work Request # T.,,~BF0-,~0:~ 
Date of Report. 6/9/2008 

" L ~ _ ; - _ ; L  ' . : '  ' ~ [  [ ~ : :  . . . . . . .  C L ? .  L'_'_'_' : :  [ :  [ :  [ : : :  [ [ [ : - ~ [ - ; L : - ' - ' - ' - ' ~ :  ~ : : :  [ :  [ [ [ [ :  [ [ [ - - . L L ; . ~  ' : : : : : : :  [ [ : : : : [ [ T  C : . ; - -  ' 7 ' : : :  [ [ [ [ [ [ : : : [ [ [ T . L L L % : 7 . ' . : : :  [ :  [ [ [ [ [ [ [ : [ : J -~ -L~ : ' - ' - ' - : : : : :  [ [ [ [ : : [ [ [ . : - [ J - - -  . . . . . . . . . .  

Sample Description: 

Location: 

Customer Sample I,D.: 

Constituent 

Total Phosphorus 

BOTTOM 

THORNAPPLE FLOWAGE 

Result Units 

0,029 mg/L P 

LabWorks I,D,. EG10951 
Laborato:ry i,D,: ii 69.04 

.,.,ol~ecdon: Date:: ': '~ ..... ~~ 
Date Submitted: 5/212008 

Detect ion: Ana;ytical Ana!:y:sis 
Limit Method Start Date 

0,00t EPA 365.3 5/7/20:0.8 

Comments related to sampIe number EG10951 

Page 3 of 5 
Do not reproduce exceD:t in w-ho!ie, 

This report is confidential. 
Re.~uits are representative of submitted samples and not necessarily the original sample: source, 
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XcelEnergy- 
Minneapolis Testing Laboratory Report 

~ : . - : : z : : : : - -  : :  ' _ _ - _ : : : : z z  . . . .  ~_::::::::cL-- ::::::::::::::::::::::::::::::::: - : : : : : : :  ::::::::::::::::::::::::::::::::::::::: 

Report To: ERAD-WI 

Hydro Regulatory-Wt 

Attention: Leroy Wilder 

Matthew Miller 

1518 Chestnut Avenue N 
Minneapolis, MN 55403 

Phone: (612)630-4439 

Fax: (612) 630.4367 
Contact: Tom Leverentz 

Lab Certification MN 1D: 027-053-t97 
Lab Certification WI tD:999071150 

Work Request # TABF0408 
Date of Report 6/9/2008 

. . . .  : : : : : : : : : : : : : : : : : : : : : :  . . . . . . . . . .  : : : : : : : : : : : : : : : : : : : : : : : : :  . . . . . .  :::::::::::::::::::::::::::: 

Sample Description: 

Location" 

Customer Sample I.D." 

SURFACE 

THORNAPPLE FLOWAGE 

. . . . . . . . . . . . . . . . . . . . . . . .  : : : : : : : : : : z : : z . _ _ - . : z  . . . . . . .  :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

LabWorks I.D. EG 10950 
Laboratory I.D,: 169.03 
Collection Date: 4/30/2008 

Date Submitted: 5/2t2008 

Detection An alytica I Analy sis 
Constituent Result Units Limit Method Start Date 

Chlorophyll-a 0.961 ug/L 0.041 SM 19th 10200 H 5/2/2008 
Send Chlorophyll A Completed 5/2/2008 

Total Phosphorus 0,030 mg/L P 0,001 EPA 365.3 5/7/2008 

Comments related to sample number EG10950: 

Page 4 of 5 
This report is confidential. Do not reproduce except in whole. 

Results are representative of submitted samples and not necessarily the original sample source. 
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XcelEnergy 
Minneapolis Testing Laboratory Report 

i518 Chestnut Avenue N 
Minneapoii:s, MN 55403 

Ph:one: ,(6 !:: 2):630--4439 

Fax:: (6121) 630,4367 
Contact: Tom Leverentz 

Lab Cedification MN :ID; 027,053- t 97 
Lab Ce...:lification W I ID:999071150 

1 certify that this analysis report was prepared under my direction or supervision under a system designed to assure that qualified 
personnel analyzed the submitted samples. All protocols for analysis were foliowed as required by Minnesota Rules and the Appii:cibte 
Management Plan< 

i "J i /  , .<,-< " ~ ~ ';hl :!! 
i . ~"~ 2- ,, .... ~ I fF"  D .  ~ ~ i:s -: ~ ..~0 Di{)- 

...................................................................... S~ ........................................................................................ 

Christine M< Keefe 

System Chemist 

6 t 2-630-4506 

Page 5 of 5 

This report is confidential. Do not reproduce excep:t 7n whole, 

Results are representative of submitted samples and not necessariiy the original sample source, 
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XcelEnergy 
Minneapolis Testing Laboratory Report 

Report To: ERAD-Wt 
Hydro Regulatory-Wl 

Attention: Leroy Wilder 

Matt Miller 

: . $  . 1518 Ches:~nut Aven~ue Ni 

Minneapo:lis,. MN :55-4.03 

Phone: (61~" ~" .... 4--~-c. 
Fa.×:: (16 Ii 2) 6:3:0,.43:6.7 

Contact: Tom Leverentz 

Lab Cert..~cadon MN ID: 027-053-197 

Lab Ce~ific.atior~ WI !D:99907! ! 50 
. . . . . . . . . . . . . . . .  ========================================================================= 

Work Request # BFNP0708 

Date of Report 8/13!:2:008 

~[:[~:H:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: . . . . . . .  ::::::::::::::::::::::::::::::: 

S a m p l e  D e s c r i p t i o n :  BOTTOM 

Location: BIG FALLS FLOWAGE 

C u s t o m e r  S a m p l e  I , D . :  

Cons tit uent R es u It U n its 

::::::::::::::::::::::::::::::::::: . . . . . . .  ================================================================================= . . . . . .  :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

EG!7809 LabWorks :LD, 

Laboratory I,D,.: 

Collection Date: 

Date-Submitted: 

Total Phosphorus 0,043 mg/L P 

7/2:8i20:08 

7/2812008 

Detection Analytical Ana}ysis 
Limit Method Sta~ Date 

0.00I EPA 365,3 7/28/2008 

Comments related to sample number EG17809: i 

i: 

I 
i : 

I ........................................................................................................................................................................................................................... 

Page I of 5 

This report is confidential, Do not reproduce except i;n whoTe. 

Results are representative of submitted sampies and not necessarily the original sample source, 
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XcelEnerg F 
Minneapolis Testing Laboratory Report 

Report To: ERAD-WI 

Hydro Regulatory.,Wl 

Attention: Leroy Wilder 

Matt Miller 

1518 Chestnut Avenue N 
Minneapolis, MN 55403 

Phone: (612)630-4439 
Fax: (612) 630-4367 

Contact: Tom Leverentz 
Lab Certification MN tD: 027-053-197 

Lab Certification WI ID:999071150 
. . . . . . .  ::::::::::::::::::::::::::::::::::: : : : : : : : : : : : : : : - : - - - - -  : -  : : : : :  ................................................................................. 

Work Request # BFNP0708 
Date of Report 8/13/2008 

: : : :  . . . . . . . . . . . . . .  - - - - : -  . . . . . . .  ::::::::::::::::::::::::::::::::: : : : : : : :  : . : : : : : : : : z : - : -  :: : : : : : : : : : : : : : :  

Sample Description: SURFACE 

Location: BIG FALLS FLOWAGE 

Customer Sample I.D,: 

Constituent Result 

Chlorophyll-a 2.8 

LabWorks I.D, EG 178 I0 
Laboratory I.D.: 
Collection Date: 7/28/2008 
Date Submitted: 7/28/2008 

Detection Analytical Analysis 
Units Limit Method Start Date 

ug/L SM 19th 10200 H 7/30/2008 
Send Chlorophyll A Completed 
Total Phosphorus 0.032 

Comments related to sample number EG17810: 

7/25/2008 
mg/L P 0,001 EPA 365,3 7/28/2008 

Page 2 of 5 

This report is confidential. Do not reproduce except in whole. 
Results are representative of submitted samples and not necessarily the original sample source. 
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XeelEnergy 
Minneapolis Testing Laboratory Report 

Report To: ERAD- WI 
Hydro Regutatory-Wl 

Attention: Leroy Wilder 
Matt Miller 

1518 Chestnut Avenue N 
Minneapo~:iis.. MN 55403 

F ax: (61:2): 630-4367 

Contact: Tom: Leveren~tz 

Lab Certification ~"..,~N ID: 027-0~3 -~ 97 
Lab Ce~{fication WI ~D:99907i ! 50 

......................................................... . . . . . . . . . . . . . . . .  - - . . . :  _ . . . . . . . . . . . . . . . . .  , : , : - - : :  . . . . . . . . . . . . .  
. . . . .  _ . . c - - : , _ _ _ : :  . . . . . . .  " - - : : : :  . . . . .  - : - : : : :  

Work Request # TANP070$ 
Date of Repo~ 8/t3/2008 

. . . . . . . . . . . . . . . . . . . .  . .................................... _ _  . . . . . . . . . . . . . . .  : : : : : : :  . . . . . . . . . .  : : _ _ :  : : : : . : . .  : : : : :  : : : - - - : - : : : - - ~  

Sample Description: BOTTOM 

Location: THORNAPPLE FLOWAGE 

Customer Sample I.D.' 

. . . . .  , , ,  - - - - :  . . . . . . . .  : : : : :  : : . . : . - - : : : : :  . . . . . . . . .  : : : : :  _ : : - : . ,  : : : : :  . . . . . . . . .  : : : : : : : . :  : : ;  : : : : :  . . . . . . . . .  : : : : : : : : . : : - - : .  : : : - - :  . . . . . . . . . .  : : : : : : : : :  : : : : : : ~  - - : : : : : : : : : - , - - ~ - - ~ -  

LabWorks li.D~ EGt7807 
Laboratory I,D,: 185.05 
Collection Date: 7/2:3/2008 
Date S ubmitted: 7/25i2008 

Detectior~ Analytical An aiysis 

Constituent Result Units Limit Method Sta~i Date 

Total Phosphorus 0,051 mg/L P 0.00t EPA 365.3 7/28/2008 

Comments related to sample number EG17807: 

Page 3 of 5: 
Do not reproduce except: }n who}e, 

This report is confidential, 
Results are representative of submitted samples and not necessarily the original sample source, 
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X c e l E n e r g y  = 

Minneapolis Testing Laboratory Report 

Report To: 

Attention: 

ERAD-Wt 

Hydro Regulatory-Wt 

Leroy Wilder 
Matt Miller 

1518 Chestnut Avenue N 
Minneapolis, MN 55403 

Phone: (612)630-4439 
Fax: (612) 630-4367 

Contact: Tom Leverentz 
Lab Certification MN ID: 027--053-197 

Lab Certification WI ID:999071150 

Work Request # TANP0708 
Date of Report 8tt3/2008 

Sample Description" 

Location- 

Customer Sample I.D,: 

SURFACE 

THORNAPPLE FLOWAGE 

Constituent Result Units 

: : :  . . . . . . . . . . . . . . . . . . . . . . . .  : - - - : :  : : : : : : : : : : : : : : : : : : : : : : : : :  . . . . . . . .  : . . . . . .  ::::::::::::::::::::::::::::::::::::::::::::::::::::::: . . . . . . . . .  ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

LabWorks I,D. EG17808 
Laboratory I,D.: I85,06 
Collection Date: 7/23/2008 

Date Submitted: 7/25/2008 

Detection Anarytical Analysis 
Limit Method Start Date 

Chlorophylt-a 11 

Send Chlorophyll A Completed 
Total Phosphorus 0,041 

Comments related to sample number EG17808: 

ug/L 

mg/L P 0,001 

SM 19th 10200 H 7/30/2008 

7/25/2008 
EPA 365,3 7/28/2008 

Page 4 of 5 
This report is confidential, Do not reproduce except in whole. 

Results are representative of submitted samples and not necessarily the original sample source. 
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XcelEnergy 
Mi.nneapolis Testing Laboratory Report 

1518 ~"  ~ . . . . . . . . . .  ~ Avenue N <L., I / ~< :~  t ~ ,".::'~ t,  . 

Minneapoiis,, MN 55403 

Phone: .(6:12)630-4439 
Fax: (6 ti :2) 630-.4.367 

Contact: Tom Leverent:z: 
Lab Ce~i-fica:t:ion MN ID:: 027.,053-197 

Lab Certific.ation WI ~D>~9~:-.~ 1i; 50 

I certify that this analysis report was prepared under my direction or su:pewision under a system designed to assure that qualTfied 
personnel analyzed the submitted samples. All protocols for analTsis were followed as required by Minnesota RWes and the Applicib-le- 
Management Plan. 

L., ~s i~ ,:A /~,,77.<<~, i i ~..,o : :~,':-.<;.~L<>-L, 
..................................................................... .d ....................................................................................... 

Christine M, Keefe 

System Chem}st 
612-630-4506 

Page 5 of 5 

This report is confidential, Do :not r~produce-except i;n whole,. 

Results are representative of submitted samples and not necessarily the originaI samp!e source> 
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XoelEnergy 
Minneapolis Testing Laboratory Report 

Report To: ERAD-WI 
Hydro Regulatory-Wt 

Attention: Leroy Wilder 

Matt MilIer 

15t8 Chestnu::t Avenue :N 

Min~eapo!is, MNi 55403 

Phone: (612)630.-4439 

Fax: (612) 630-.4367 

Contact: Tom Leve:r:entz 

Lab CeRification MN::..: ID: 027..053--i97 

C ~ l c : ~ o n  Wi !D:99907115:0 Lab " *~ ....... 

Work Request # BFFL0808 

Date of Repo~ 1u,,22.~z:~08 

. ~ :  : : ~ ; : ~ : ~ : - - - - - - -  . . . . . . .  :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: . . . . . . .  ======================================= . . . . . . . . . . . . . . . . . . . . . . .  

Sample Description: BOTTOM 

Location: BIG FALLS FLOWAGE 

Customer Sample I,D.: 

Constituent Result Units Analyst 

................................................. :::::::::::::::::::::::::::::::::::::::::::::: ...... 

LabWorks LD, EG20719 

Laboratory I.D,: I:: 89.32 

Collection Date: 8/26/2008 

Date Subm;tted: 8/28/2008 

Detection Repoding Ar:alyt}cat " "~: .......... 
Limit Limit Method Start Date: 

Total Phosphorus 0,047 mg/L P CMK 0.001 0.01 EPA 365.3 9/4/2008 

........................................................................................................................................................................................................................... ii 

Comments related to sample number EG207t9: 

Page t of 5 

This report is confidential. Do not reproduce except }n whoie< 

~ , , l t ~  ~r~ r ~ r ~ r ~ . n t a t i v ~  o f  submitted samoles and not necessarily the original sampTe source. 
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XcelEnergy 
Minneapolis Testing Laboratory Report 

: : : : : : : :  ::::::::::::::::::::::::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : :  . . . .  : : :  : : : : : : : : : : : : :  : : : : : :  ::_:_:-_-__-_::::.:c . . . . . . .  :::::::::::::::::::::::::::::::::::::::::::: . . . . . . .  

Report To: ERAD-WI 

Hydro Regutatory-WI 

Attention" Leroy Wilder 

Matt Miller 

1518 Chestnut Avenue N 

Minneapolis, MN 55403 

Phone: (612)630-4439 
Fax: (612) 630-4367 

Contact: Tom Leverentz 

Lab Certification MN ID: 027-053-197 
Lab Certification Wt ID:999071150 

Work Request # BFFL0808 
Date of Report 10/22/2008 

Sample Description: SURFACE 

Location: BIG FALLS FLOWAGE 

Customer Sample I.D,: 

: : :  . . . . . . . . . . . . . . . .  ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: . . . . . . . . . . . . . . . . . . . . . . . .  :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: . . . . . . . .  

LabWorks I,D. EG20720 
Laboratory I.D.' 189,33 
Coltection Date: 8/26/2008 
Date Submitted" 8/28/2008 

Detection Repor t ing Analytical Analysis 
Constituent Resutt Uni ts  Analyst Limit Limit Method Start Date 

Chlorophylt-a 3.7 ug/L NLS 0.041 0,5 SM 19th 10200 H 9/4/2008 
Send Chlorophyll A Completed MJM 9/5/2008 

Total Phosphorus 0,030 mg/L P CMK 0,001 0,01 EPA 365,3 9/4/2008 

Comments related to sample number EG20720: 

Page 2 of 5 
This report is confidential, Do not reproduce except in whole, 

Results are representative of submitted samples and not necessarily the ori,qinal sample source. 
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XcelEnergy 
Ninneapolis Testing Laboratory Report 

~. ============================================== :::::::::::::::::::::::::::::::::: ============================ ============================ . . . .  ;;;_-;--;_. : . . . . . . . . .  ::::::::::::::::::::::::: 

Report To: ERAD- Wt 
Hydro Regulatory-WI 

Attention: Leroy Witder 
Matt Miller 

1:518 Chestnut A,~enue N 

Minneapol}s, MN 5.540:3 

Phene: (olz;,,63~.~-44,~9 

Fax:: (6i2)630~367 

Contact: Tom Leverentz 

Lab Ce~ification MN ~D:: ,n 7 r;~3 1~7 
. . . . . . .  .... n ID:999071 Lab Ce~l~lca~o~: Wtl 150 

" ,.c:,:::Y-::::::::::::::::::::: ============================= ============================= :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Work Request # TAFL0808 

Date of Report 10/22i2008 

Sample Description: BOTTOM LabWorks I,D, E.G20727 
Laboratory t.D,: 189.34 

Location: THO RNAP P LE FLOWAGE Collection Date: 8/26/2008 

Customer Sample t,D." Date Submitted: 8./28./:2008 

Constituent Result Units Analyst 

Detection Repo,ting Analytical Analysis 
• ~art  Date Limit Limit Method . . . . .  

~ ,  ~ .~ ~ : ~ ? , ~  ~ 

Total Phosphorus 0.034 mg/L P CMK 0.001 0.0I EPA 365.3 ~qlz~-~=, 
........................................................................................................................................................................................................................... !i 

Comments retated to sample number EG20727: 

I ........................................................................................................................................................................................................................... 

Page 3 of 5 
This report is confidential. Do not reproduce except in:: whole. 

Results are representative of submitted samples and not necessarily the original sample source. 
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Minneapolis Testing Laboratory Report 

01 / 2 6 / 2 0 0 9 ............. i~i 

1518 Chestnut Avenue N 

Minneapolis, MN 55403 

Phone: (612)630-4439 
Fax: (612) 630-4367 

Contact: "Tom Leverentz 
Lab Certification MN ID: 027-053-197 

Lab Certification Wl ID:999071150 
~'_-_C--_LL-~L . . . .  [ [ J [ J J J ~  : : : : :L 'L_-$A-_-_7~ . . . . . . . . . . .  [JJJJJJJ~ ~ JJ~: : : :  : :  L:--------------L-S.C. . . . . . . . . .  [ [ [ [J [J  : : : : : : : : : : : : : : : : : : : : : : :  : : : : : :  ~"_T_"$-_-_-_-$$_7_-$$_LLL~.CL~.L..LE. . . . .  

Report To: ERAD-W! 

Hydro Regulatory-Wl 

Attention: Leroy Wilder 
Work Request # TAFL0808 
Date of Report I0/22/2008 

Matt Miller 

: •  . . . . . . . . . . . .  : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  . . . . . .  : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  : _ : : : : : :  

Sample Description: 

Location: 

Customer Sample I.D,: 

SURFACE 

THORNAPPLE FLOWAGE 

LabWorks I,D, EG20728 
Laboratory I,D." 189.35 
Collection Date: 8/26/2008 

Date Submitted" 8/28/2008 

Detection Repor t ing  Analytical Analysis 
Constituent Result Un i ts  Analyst Limit Limit Method Start Date 

Chlorophylt-a 13 ug/L NLS 0.041 0.5 SM 19th 10200 H 9/4/2008 
Send Chlorophyll A Completed MJM 9/5/2008 

Total Phosphorus 0.032 mg/L P CMK 0.00I 0.01 EPA 3 6 5 . 3  9/4/2008 

Comments related to sample number EG20728: 

Page 4 of 5 
This report is confidential. Do not reproduce except in whole. 

Results are representative of submitted samples and not necessarily the original sample source. 
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XcelEnergy 
Minneapolis Testing Laboratory Report 

i 518 Chestnut Aven~ue Ni 

Min:neap-o}is:~ M N 55:403 

Phone:: (612)630~-4439 
Fax: (6:12) 630-4367 

Contact:: Tom Leverentz 
Lab Ce~.ification MN !D:: 0.27,,053-.197 

Lab CeGificatio::n: W:I !iD:999071 !50: 

I certify that this anaIysis report was prepared under my direction or supervision under a system designed to assu,~e that qual:ified 
personnel analyzed the submitted samp!es, All protocols for ana}ysis were followed as: required by Minnesota Ru~es and the Ap.plicible 
Management Plan, 

r ';i'-, ........ '" ?/'Y" ~ i f u. :J'i" ii :s ~.s/~.-~: 

............................................................................................ ~-- ............................................................................................. 

Christine M ~..ee:f~ 
System Chemist 

6 t 2-6.30~4506 

Page 5 of 5 

This report is confidential, Do not reproduce except in-who~e, 

Results are representative of submitted samples and not necessarily the original sample source, 
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Summary Of Total Phosphorous And Chlorophyll A 

Data For The Big Falls. And Thornapple Flowages 

1998-2008 



Summary of Water QuaIity Data for the Big Fails and Thornapple Flowages (1998 - 2008), 

B_...i_q_....Fa!!s F|owag.~ 
Surface Surface Bottom 

Total Phosphorus ChlorophytI-A Total Phosphorus 
Date (mg!L?~ (ug/L). 0~g~L..P) 

4t22t1998 0.037 5.9 0.04 
712711998 0.04 2.0 0.05 
8/25t1998 0.04 24.0 0.07 
4/26t1999 0.04 0.5 0.i3 
7123t1999 0.05 10.0 0.10 
8/20tt999 0.04 7.6 0.06 
4114/2000 0.03 5.0 0.04 
7t26t2000 0.05 5.0 0.12 
8./2512000 0.04 4.8 0.06 
5t7t2001 0.04 0.6 0.05 

7t2412001 0.04 4.3 0.06 
8122t2001 0.04 2.2 0.06 
5il 312002 0.03 ! .6 0.03 
7t24/2002 0.04 1.6 0.06 
8t28t2002 0.04 1.7 0.04 
511212003 0.03 0.7 0.03 
7/28/2003 0.06 9.4 0.05 
8t13i2003 0.03 5.9 0.06 
515t2004 0.053 1.55 0.03I 
7 t28/2004 0.037 3.10 0.084 
8t25/2004 0.024 3.35 0.042 
4tl 912005 0.050 0.50 0.057 
7t25t2005 0.031 0.60 0.044 
8t31 t2005 0.020 I. 50 0.092 
412612006 0.023 0.94 0.035 
7124/2006 0o029 0.50 0.099 
8i2312006 0.048 1.50 0.035 
4130/2007 0.028 !.95 0.067 
713112007 0.029 4.81 0.043 
8t29t2007 0.052 4.45 0.027 
413012008 0.024 0. 579 0.03 I 
7t2312008 0.032 2,80 0,043 
812612008 0,030 3,70 0.047 

Average (Ice-out sample) 
Average C July sample) 
Average (~Auqust sample) 

Surface 
Total Phosphorus 

(mg!h_~ 
0.034 
0.03 
0.04 
0.04 
0.04 
0.07 
0.04 
0.05 
0.04 
0.04 
0.04 
0.04 
0.03 
0.05 
0.03 
0.04 
0.06 
0.07 
0.035 
0.O5O 
0.029 
0.055 
0.03I 
0.029 
0.026 
0.035 
0.050 
0.039 
0.037 
0.049 
0.030 
0.04! 
0~032 

Th0 rnapp!_e_ F!owa_eg~ 
Surface 

ChlorophylI-A 
(Ug!~ 

0.8 
7.0 
8.0 
0.5 
5.2 
0.6 
2.0 
3.9 
0.5 
1.3 
1.4 
4.8 
1.6 
0.5 
t.5 
0.5 
5.0 
10.7 
1.80 
4.60 
4.10 
0.70 
1.50 
2.75 
2.35 
4.03 
2.11 
4.50 
3.35 
2.93 
0,961 
11.0 
13,0 

Bottom 
Total Phosphorus 

(m.g/..L...P) 
0.032 
0.04 
0.05 
0.05 
0.06 
0.10 
0.04 
0.07 
0.05 
0.05 
0.05 
0.04 
0.03 
0.05 
0.04 
0.04 
0.05 
0.06 
0.036 
0.049 
0.027 
0.05t 
0.045 
0.030 
0.024 
0.041 
0.040 
0.033 
0.032 
0.033 
0.029 
0,051 
0.034 

0,04 1.98 0,05 0,04 1,70 0,04 
0.04 4.41 0.08 0,05 4~75 0.05 
0,04 6~07 0,06 Ox05 5,I0 0.05 
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Summary Of Dissolved Oxygen And Temperature 

Data For The Big Fails Flowage 

1998-2008 



::)issolved Oxygen and Temperature Profiles for the Big Falls Flowage in 1998. 

Date: 4/22/1998 
Secchi Disk (ft.): 4 
Depth of Bottom Sample: 11 meters 
Weather Conditions: sunny, calm, 50 F 

Dissolved 
Depth Temperature Oxygen 

(cels iu_s_)_ _(_~gt[). 
Surface 10.5 10.8 

1.0 10,5 10,7 
2,0 10.0 I0.7 
3.0 10.0 10.6 
4.0 t0.0 10.6 
5.0 10.0 10.6 
6.0 I0.0 10.6 
7.0 10.0 i0.6 
8.0 10.0 10.6 
9.0 I0.0 10,6 
10.0 10.0 10.6 

Date: 7127/1998 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

4 
33 ft. 

sunny, calm, 75 F 

Dissolved 
Depth Temperature Oxygen 

Surface 23.5 8.6 
2.0 23.5 8,6 
4.0 23.5 8.6 
6.0 23.5 8.6 
8.0 22,5 7.8 
10.0 22,0 7.4 
12,0 22.0 7.3 
14,0 22,0 7.3 
16.0 22.0 7.3 
18.0 22.0 7.3 
20.0 22.0 7.2 
22.0 22.0 7.2 
24.0 22.0 7.t 
26.0 22.0 7.0 
28.0 21.5 6.8 
30,0 21.5 6.6 
32.0 21.5 6,2 

Date: 812311998 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

3 
35 ft. 

sunny, light wind, 85 F 

Depth Temperature 

Surface 23.0 
2.0 22.0 
4.0 22.0 
6.0 22,0 
8.0 22,0 
10.0 22.0 
12.0 21.5 
14.0 21.5 
16,0 21.5 
18.0 21.5 
20.0 21.5 
22.0 21.0 
24.0 21.0 
26.0 21.0 
28.0 21.0 
30.0 21.0 
32.0 21.0 
34.0 20,5 

Dissolved 
Oxygen 
Lmg!!1 

9.2 

9.0 
8.6 
8.3 
7,9 
7.7 
7.6 
7.4 
7.2 
6.7 
6.3 

6.1 

5.8 
5.7 
5.4 

0 
i - i  

I'0 

I'0 
0 
0 
~D 

:iiiii 



Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 1999. 

D a t e "  412611999 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

Depth Temperature 
(celsius) 

Surface 11.0 
2.0 11.0 
4.0 10.5 
6.0 10.5 
8.0 10.5 
10.0 10.0 
12.0 10.0 
14.0 10.0 
16.0 10.0 
!8.0 9.5 
20.0 9.0 
22.0 9.0 
24.0 9.0 
26.0 8.0 
28.0 8.0 
30.O 7.5 
32.0 7.5 
34.0 7.0 

4 
36 ft. 

sunny, N wind, 23 C 

Dissolved 
Oxygen 
(mqll) 
11.6 
11.5 
11.2 
t l .2  
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
10.8 
10.8 
9.4 
1.5 
1.2 

D a t e :  7/23/1999 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

4.5 
45 ft. 

sunny, SW wind, 80 F 

Dissolved 
Depth Temperature Oxygen 

(celsius) (_mqli) 
Surface 26.8 7.21 

2.0 26.4 7.06 
4.0 26.2 6.82 
6.0 26.0 6.78 
8.0 25.8 6.66 
10.0 25.8 6.62 
12.0 25.8 6.57 
14.0 25.8 6.56 
16.0 25.7 6.35 
18.0 25.6 6.33 
20.0 25.2 6.24 
22.0 25.1 6.t3 
24.0 24.8 5.84 
26.0 24.7 5.74 
28.0 24.7 5.74 
30.0 24.5 5.71 
32.0 24.5 5.71 
34.0 24.5 5.71 
36.0 24.4 5.33 
38.0 24.3 5.16 
40.0 24..3 5.02 

Date: 8/19/1999 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

3.5 
46 ft. 

cldy, light wind, 70 F 

Depth Temperature 
(celsius) 

Surface 20.9 
2.0 20.8 
4.0 20.7 
6.0 20.5 
8.0 20.4 
10.0 20.4 
12.0 20.4 
14.0 20.4 
16.0 20.1 
18.0 20.1 
20.0 2O.0 
22.0 20.0 
24.0 20.0 
26.0 20.0 
28.0 19.9 
30.0 19.9 
32.0 19.9 
34.0 19.9 
36.0 19.9 
38.0 19.9 
40.0 19.9 
42.0 19.9 

Dissolved 
Oxygen 
(m.ql!) 

7.2 
7.2 
7.t 
7.0 
7.0 
7.0 
7.0 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.2 
7.2 
7.2 
7.2 
7.1 
7.1 
7.1 
7.1 

0 
0 
kO 
0 
I- I  
I'0 
O0 
I 

0 
I'0 

.,4 

0 
I-~ 

I~0 

I~0 
0 
0 
kO 
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Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2004, 

Date: 515/2004 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

5,5 
11.5m 

cloudy, S wind, 50 F 

Dissolved 
Depth Temperature Oxygen 

~(~eisius) (re_q~!) 
Surface 12.4 10,1 

2.0 12,4 10.4 
4.0 12.4 10.4 
6.0 12.4 10.2 
8.0 12.3 10.3 
10,0 !2.2 10.4 
12.0 12.1 10.4 
14,0 12.1 10.6 
16,0 12.1 10.6 
18,0 12.0 10,6 
20,0 11.9 10.5 
22.0 11.8 10,3 
24.0 11.7 10,3 
26.0 11.6 10.3 
28.0 11.6 10.3 
30.0 11.6 10.2 
32.0 i l . 6  I0.2 
34,0 11.6 I0.2 
36.0 11.5 10.2 
38.0 11.3 10,1 
40.0 11.3 9.7 

Could not sample earlier due to excessively high: river flows 

Date: 7/28/2004 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

6.5 
12m 

clear, S wind, 75 F 

Dissolved 
Depth Temperature Oxygen 

.~c#!sius)~ f.m.qt!) 
Surface 24.2 7.4 

2.0 24.2 8.0 
4.0 24.1 8.1 
6.0 24.0 8.1 
8,0 24.0 7.6 
10.0 23.9 7.1 
12.0 23.9 6.4 
14.0 23.7 6.1 
16.0 23.5 6.0 
t8.0 23.3 5.7 
20.0 23.1 5.6 
22.0 23.0 5.3 
24.0 22.8 5.1 
26.0 22.7 4.9 
28.0 22.5 4.1 
30,0 22~4 4.4 
32.0 22.2 4.2 
34.0 22.0 3.9 
36.0 21.7 3.2 
38.0 20.4 1.1 

Date: 812512004 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

6,5 
37ft. 

cloudy, 75 F 

Depth Temperature 

Surface 21.2 
2,0 21.2 
4.0 19.8 
6.0 19,7 
8.0 19,6 
10.0 19.6 
12,0 19.6 
14,0 19.6 
16.0 19~6 
18,0 19.5 
20,0 19.4 
22,0 19.2 
24.0 19.2 
26.0 19,0 
28,0 18.8 
30,0 18.7 
32~0 18.4 
34.0 18.2 
36.0 17.9 
38.0 17.6 

Dissolved 
Oxygen 
(mgt!) 

8,9 
8,9 
8.8 
8.8 
8,7 
8,7 
8.6 
8,5 
8,4 
8.3 
8.4 
8.3 
8,2 
8.2 
7.8 
7.8 
7,4 
7.2 
5.4 
4.4 



20090128-0267 FERC PDF (Unofficial) 01/26/2009 ~ ~ ....... ....................... ~'~'~ 

O 
o 

, u  

O 
m 

m 

1:t3 

O 

m 
~ u  

O 

I1. 

e~ 

E 
I-- 

X 
O 

> 
N 

O 

cl 

~ ~  > ~ ~.m ~o -5 ~ e~e~eo~-ooooooo~~o~o~~ou~00 

c i::5 m 

m 
N 

0 

cO CO ~ 
0 

~ ~ E ~  

2~ O O 
. _~mo 

o ~ .  ~ 

m a n  

© 

E 

~ .  (~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
c~ ~ ~ cd cd c5 cq ~: c5 o5 d cq ~ cd od c5 cq ~ ~ ~ 

r'~ v -  ~-- v -  ~-- ~ -  o4 cq o~I o~i oq oo oo co co o'~ 

0 -- 
0 

O 
r-.. ~." E ~ 

m m O  

U_ 
k~ 

E00 

, - o  N O  
o 

© 

cd cd c5 c5 cd cd u5 ~ ~ .5 ~ ~d ~ ~ ~d ~ ~ ~ ~ N 
E 
© 

© 

~ ~ O O O O  O O O O O O O O O O O O O O O  

o 

c 
° - -  

~ D 

0 
0 

E.. 
~ C 

0 

~ O ~  

~ m a ~  

© 

C~ T-- T-- T-- T-- T-- T-- T-- T-- T-- T-- T--.T-- T-- T-- T-- T" T--T--T--V--T-- 

E 
(I) 

o o o o O O O O O O O o o o o o o o o o  



Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2006. 

Date" 4/26t2006 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

4 
13m 

sunny, west wind @ 10 mp 

Dissolved 
Depth Temperature Oxygen 

.(_ce!siu s~ .(_m~ 
Surface 12.4 9.9 

2.0 12.1 10.0 
4.0 12.0 10.0 
6.0 12.0 10.0 
8.0 !1.9 10.0 
10.0 11.3 10.0 
12.0 1 ! .2 10.2 
14.0 11,2 10.2 
t6.0 11.2 10.2 
18.0 11.1 10.1 
20.0 1t.1 10.0 
22.0 11.1 9.8 
24.0 11.1 9.8 
26.0 11.0 9.9 
28.0 11.0 9.9 
30.0 11.0 9.9 
32.0 11.0 9.9 
34.0 11.0 9.9 
36.0 i l . 0  9.9 
38.0 11.0 9.9 
40.0 Bottom Bottom 

Date" 7/2412006 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

Depth Temperature 

Surface 25.9 
2.0 25.4 
4.0 25.2 
6.0 25.1 
8.0 25.0 
10.0 24.9 
12.0 24.8 
I4.0 24.7 
16.0 24.5 
18.0 24.5 
20.0 24.2 
22.0 24.0 
24.0 24.0 
26.0 23.9 
28.0 23.8 
30.0 23.8 
32.0 23.8 
34.0 23.7 
36.0 21.8 
38.0 Bottom 
40,0 

6 
15m 

Prtly cloudy, south 
wind at 10 mph 
Dissolved 
Oxygen 
.(mgtt). 
7.6 
7.5 
7.3 
7.2 
6.9 
6.8 
6.4 
6.1 
5.8 
5.6 
6.1 
6.4 
6.4 
6.3 
6.3 
6.2 
5.9 
5.5 
0.6 

Bottom 

Date: 8/23/2006 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

Depth Temperature 

Surface 23.3 
2.0 23.3 
4.0 23.1 
6.0 23.1 
8.0 23.1 
10.0 23.1 
12.0 23.1 
14.0 23.0 
16.0 22.9 
18.0 22.8 
20.0 22.7 
22.0 22.7 
24.0 22.5 
26.0 22.3 
28.0 22.2 
30.0 22,1 
32.0 22.1 
34.0 22.0 
36.0 22.0 
38.0 22.0 
40.0 Bottom 

5 
38 ft. 

Cloudy, south 
wind @ 5 mph 

Dissolved 
Oxygen 
.(m.......g./J)~ 
8.3 
8.3 
8.2 
8.1 
8.1 
8.1 
8.0 
7.9 
7.5 
7.1 
7.0 
7.0 
6.8 
6.3 
6.0 
5.8 
5.8 
5.6 
5.3 
5.1 

Bottom 

H :\references\big~:at:l s~Wa [e rQ u ai i~:ySu m mary, ×is 

0 
I-~ 

I~0 

I~0 
0 
0 



Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2007. 

o 
o 
Lo 
o 
i - i  
IX) 
(3o 
I 

o 
IX) 

Date: 4/30/2007 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

4 
12m 

Prtly cloudy, light wind 

Dissolved 
Depth Temperature Oxygen 

(_ce!sius) m.(_03g~ 
Surface 15.8 9.40 

2.0 15.8 9.59 
4.0 15.7 9.74 
6.0 15.5 9.82 
8.0 15.4 9.76 
10.0 15.4 9.74 
12.0 15.4 9.66 
14.0 15.3 9.54 
16.0 15.2 9.47 
18.0 15.2 9.39 
20.0 15.2 9.35 
22.0 15.2 9,33 
24.0 I5.2 9.28 
26.0 15.2 9.23 
28.0 15.2 9.08 
30.0 15.2 9.05 
32.0 14.8 8.99 
34.0 13.9 8.85 
36.0 12.9 8.75 
38.0 Bottom Bottom 
40,0 

D a t e :  7/31/2007 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

Depth Temperature 
('cels ius)~ 

Surface 28.1 
2.0 27.8 
4.0 27.4 
6.0 27,3 
8.0 27.2 
10.0 27.1 
12.0 27.0 
14.0 26.9 
16.0 26.8 
18.0 26.8 
20.0 26.6 
22.0 26.4 
24.0 26.3 
26.0 26.0 
28.0 25.8 
30.0 25.5 
32.0 25.4 
34.0 24.0 
36.0 Bottom 
38.0 
40.0 

7 
12m 

Mostly sunny, south 
wind at 5 mph 
Dissolved 
Oxygen 
mLm_.g  
7.43 
7.46 
7.41 
7.30 
7.28 
6.82 
6.68 
6.47 
6.26 
6.08 
5.45 
5.18 
5.t5 
4.85 
4.78 
4.27 
4.00 
0.43 

Bottom 

Date: 8/29/2007 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

Depth 

Surface 
2.0 
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 
4O.O 

Temperature 
(celsius) 

6 
12m 

Mostly sunny 
N wind @ 10 mph 

Dissolved 
Oxygen 
mLm__q  

DO/Temperature profile was not taken 
due to equipment problems 

O 
I-= 

IX) 
O3 

IX) 
O 
O 
~:) 

!ii~i 

H:\references\bigfalls\WaterQualitySummary,xls 

ii!iiiii 



Dissolved Oxygen and Temperature Profiles for the Big Falls Flowage in 2008. 

Date: 4/30/2008 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

4.5 
11m 

50 F, sunny, south 
wind @ 10 mph 

Dissolved 
Depth Temperature Oxygen 

Surface 5.8 11.8 
2.0 5.9 11.8 
4.0 5.7 11.9 
6.0 5.7 11.9 
8.0 5.7 11.9 
10.0 5.7 11.9 
i2.0 5.7 11.9 
14.0 5.7 11.9 
16.0 5.7 11.9 
18.0 5.7 11.9 
20.0 5.7 11.9 
22.0 5.7 11.9 
24.0 5.7 11.9 
26.0 5.7 !1.9 
28.0 5.7 11.9 
30.0 5.7 11.9 
32.0 5.7 11.9 
34.0 5.7 11.8 
36.0 5.7 t t .8  
38.0 5.7 6.0 
40.0 Bottom Bottom 

Date: 7/23/2008 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

5.5 
10m 

73 F, sunny, south 
wind @ 5 mph 

Dissolved 
Depth Temperature Oxygen 

Surface 24.7 7.60 
2.0 24.4 7.58 
4.0 24.2 7.58 
6.0 24.1 7.50 
8.0 24.O 7.36 
10.0 23.9 7.3i 
12.0 23.8 7.27 
14.0 23.7 7.27 
16.0 23.7 7.I9 
18.0 23.7 7.09 
20.0 23.5 6.95 
22.0 23.5 6.84 
24.0 23.5 6.75 
26.0 23.3 6.06 
28.0 23.3 6.05 
30,0 2,3.2 5.6i 
32.0 23.1 5.34 
34.0 23,1 4.82 
36.0 Bottom Bottom 

Date: 8126/2008 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

5.5 
11m 

7t F, sunny, southeas' 
wind 5-10 mph 

Depth Temperature 
(ce!sius) 

Surface 22.7 
2.0 22.5 
4.0 22.3 
6.0 22.3 
8.0 22.3 
10.0 22.2 
!2.0 21.9 
14.0 21.8 
16.0 21.8 
18.0 21.7 
20.0 21.7 
22.0 2t .6 
24.0 21.6 
26.0 21.6 
28.0 21.6 
30.0 21.5 
32.0 21.5 
34.0 21.4 
36.0 2! .4 
38.0 Bottom 

Dissolved 
Oxygen 

(re.q/!) 
7.04 
6.95 
6.91 
6.77 
6.31 
6.39 
6.71 
6.82 
6.93 
6.9I 
6.80 
6.80 
6.82 
6.91 
6.91 
6.82 
6.81 
6.83 
6.71 

Bottom 
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Summary Of Dissolved Oxygen And Temperature 

Data. For The Thornapple Flowage 

1998-2:008 



Dissolved Oxygen and Temperature Profiles for the Thornappte Fiowage in t998. 

Date: 4/22/t 998 Date: 7/2711998 
Secchi Disk (ft.): 6 Secchi Disk (ft.): 5 
Depth of Bottom Sample: 8 meters Depth of Bottom Sample: 19 ft. 
Weather Conditions: sunny, calm, 55 F Weather Conditions: sunny, calm, 70 F 

Dissolved Dissolved 
Depth Temperature Oxygen Depth Temperature Oxygen 

(.cel S[US)~ .(mgtI) ~ ~Isius). 
Surface 11.0 10.5 Surface 24.0 8.9 

1.0 10.5 10.5 2.0 24.0 8.8 
2.0 10.0 10.5 4.0 24.0 8.7 
3.0 10.0 10.4 6.0 23.0 8.3 
4.0 10.0 t0.2 8.0 22.5 7.8 
5.0 10.0 10.2 10.0 22.5 7.4 
6.0 t0.0 10.2 12.0 22.5 6.9 
7.0 9.5 t0.2 ' 14.0 22.0 6.5 
8.0 9.5 10.2 16.0 22.0 6.3 
9.0 9.5 10.2 18.0 22.0 5.9 
10.0 9.5 10.2 i 

Date: 8t2311998 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

Depth Temperature 

Surface 22.5 
2.0 22.5 
4.0 22.0 
6.0 22.0 
8.0 2I .5 
10.0 21.5 
12.0 21.5 
14.0 21.5 
i6.0 2t .5 
18.0 20.5 

3.5 
19 

sunny, light wind, 90 F 
Dissolved 
Oxygen 
(too,/.!) 
9.3 
9.1 
8.5 
8.1 
7.4 
7.3 
7.3 
7.2 
7.1 
5.8 

0 
I-~ 

I'0 

I'0 
0 
0 

Dissolved Oxygen and Temperature Profiles for the Thornappie Flowage in 1999. 

Date: 4/26/1999 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

4 
22.5 ft. 

sunny, N wind, 23 C 
Dissolved 

Depth Temperature 
.(ce!s.i.u.~ 

Surface 12.0 
2.0 11.5 
4.0 11.5 
6.0 1!.0 
8.0 10.5 
10.0 10.5 
12.0 i0.5 
t4.0 10.0 
16.0 9.5 
18.0 8,5 
20.0 8.5 

Oxygen 
(re.q!_!) 
11.4 
11.2 
11.2 
11.2 
1t.0 
10.9 
10.9 
10.9 
10,9 
9.8 
8.6 

Date: 7123/1999 

i S e c c h i  D i s k  (ft.)" 

Depth of Bottom Sample: 
Weather Conditions: 

6.5 
23ff. 

sunny, SW wind, 85 F 
Dissolved 

Depth Temperature Oxygen 
flCfl~. (£e.!#iU_s)_ .0~g../...!). 

Surface 27.0 6.32 
2.0 25.6 6.24 
4.0 25.1 5.99 
6.0 24.9 5.85 
8.0 24.8 5.83 
I0,0 24.8 5.82 
12.0 24.7 5.78 
14.0 24.7 5.72. 
t6.0 24.7 5.67 
18.0 24.7 5.63 
20.0 24.7 5..62 
22.0 24.7 5.58 

Date: 8119/1999 
Secchi Disk (ft.): 4.5 
,Depth of Bottom Sample: 22 
LWeather Conditions~ cloudy, calm, 70 F 

Dissofved 
Depth Temperature Oxygen 

Surface 2! .1 6.9 
2.0 20.6 6.5 
4.0 20.5 6.4 
6.0 20.4 6.3 
8.0 20.3 6.3 
I0.0 20.3 6.3 
I2.0 20.4 6.3 
14.0 20.3 6.2 
i6.0 20.3 6,2 
I8.0 20.3 6.2 
20.0 20.3 6.2 



Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2000. 

Date: 4/12/2000 
Secchi Disk (ft.): 5 
Depth of Bottom Sample: 23 ft. 
Weather Conditions: sunny, NE wind,...45F 
.... , ................ ............. ~ DisSolVed 

Depth Temperature Oxygen 

Surface 7.8 t t .7 
2.0 7.3 11.5 
4.0 6.5 11.3 
6.0 6.2 11.2 
8.0 6.1 11.3 
10.0 6.1 11.4 
12.0 6.1 11.4 
14.0 6.1 11.6 
16.0 6.1 11.5 
18.0 6.1 11.4 
20.0 6.t I I .4 

FDate: 7/26/2000 
Secchi Disk (ft.): 4 
Depth of Bottom Sample: 19.5 fl. 
Weather Cond_!tionsi ....... , cl0udY, Swine, .80F 

Dissolved 
Depth Temperature Oxygen 

Surface 23.6 6.80 
2.0 23.3 6.80 
4.0 22.9 6.81 
6.0 22.8 6.79 
8.0 22.8 6.69 
10.0 22.8 6.74 
12.0 22.8 6.73 
14~0 22.7 6.69 
16.0 22.7 6.59 
18.0 22.7 6.56 
20.0 22.7 6.56 
22.0 22.7 6.40 
24.0 22.6 1.8 
26.0 22.6 <1 

Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2001. 

Date: 5/7/2001 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

6m 
cloudy, W wind, 15 C 

Dissolved 
Depth Temperature Oxygen 

Surface 14.5 8.9 
2.0 14,5 8.9 
4.0 14.4 9.0 
6.0 14.4 9.0 
8.0 14.4 9.0 

10.0 14.4 9.0 
12.0 14.4 9.0 
14.0 14.3 9.0 
16.0 14.3 8.9 
18.0 14.3 8.9 
20.0 14.3 8.I 

Date: 7/24/2001 
Secchi Disk (ft.): 4.5 
Depth of Bottom Sample: 5 m 
Weather Conditions: partly cloudy, 75 F 

- : ~ - - ~  ......... ,,:::~ ~ ............. ~:~: ,::: : ........... :_ . . . .  , : : : : : : . :~ . . . . . . . . . . . . . . . . . . . . . . . . . .  

Dissolved 
Depth Temperature Oxygen 

mLm_g  
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 
12.0 25.0 5.60 
14.0 25.0 5.40 
16.0 24.9 5.40 
18.0 24.4 4.60 
20.0 24.0 4.10 

Date: 8/22/2000 
Secchi Disk (ft.): 5.5 
Depth of Bottom Sample: 17 ft. 
Wea t her..Con d itions: ................. cloudy;,., 78,, F 

Dissolved 
Depth Temperature Oxygen 

(celsius) 
Surface 23.1 6.99 

2.0 22.5 7.05 
4.0 22.3 7.03 
6.0 21.8 7.03 
8.0 21.7 6.94 
10.0 2t.6 6.89 
12.0 21.6 6.87 
14.0 2t .6 6.87 
16.0 21.6 6.79 
18.0 21.6 6.72 
20.0 21.4 6.38 

Date: 8/22/2001 
Secchi Disk (ft.): 
Depth of Bottom Sample" 
Weather Conditions: 

0 

I - ~  

I ~ 0  

I ~ 0  

0 

0 

5.5 
17ft. 

cloudy, 78 F 
Dissolved 

Depth Temperature Oxygen 
(~e!sius_) Lm~qll) 

Surface 27.4 8.4 
2.0 25.5 8.5 
4.0 24.3 8.5 
6.0 23.8 8.1 
8.0 23.3 7.8 
t0.0 23.1 7.0 
12.0 22.9 6.7 
14.0 22~8 7.1 
16.0 22.5 6.0 
18.0 22.4 5.9 
20.0 22.3 5.8 
22.0 22.3 5.5 



Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2002, 

Date: 5/I 3/2002 
Secchi Disk (ft.): 4 
Depth of Bottom Sample: 5.5 m 
Weather Co nditionsL~_ ' ................ cloud y~,Wwind, 52 F ~- ............ 

Dissolved 
Depth Temperature Oxygen 

(Getsiu~ (_rag/I) 
Surface 8.7 t2.6 

2,0 8.6 12.6 
4.0 8.6 12.6 
6.0 8.6 t2,6 
8.0 8.6 12.6 
i0.0 8.6 12.6 
12.0 8,6 12.6 
i4,0 8.6 12.6 
I6.0 8.6 12.6 
18.0 8.6 12.5 
20.0 8.6 I2.1 

Could not sample earlier due to high river flows 

Date: 7124/2002 
Secchi Disk (ft,): 4,5 
Depth of Bottom Sample: 5.5 m 
Weather Conditions: partly cloudy, 75 F 

Dissolved 
Depth Temperature Oxygen 

(ce!.s.jus) ,('rag/!) 
Surface 25.2 6.1 

2,0 25.1 6.1 
4.0 24.9 5.9 
6.0 24.6 5,9 
8.0 24,5 5.8 
10.0 24.4 5.7 
12.0 24.4 5,6 
14.0 24.4 5.7 
16.0 24.4 5.7 
18.0 24~4 5.7 

Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2003. 

Date: 5t1912003 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

Date: 712812003 
4.5 Secchi Disk (ft.): 6,5 

19 ft. Depth of Bottom Sample: 6 m 
cloudy, S wind, 65 F Weather Conditions: clear, calm, 70 F 

Depth Temperature 

Surface 13.8 
2.0 13.7 
4.0 !3,7 
6.0 13.7 
8.0 13.7 
10.0 13.7 
12~0 I3.7 
14.0 13.7 
16.0 13.7 
t8+0 t3~7 
20x0 i3.7 

Dissolved ! Dissolved 
Oxygen Depth Temperature Oxygen 

9.72 Surface 24.5 6.73 
9.75 2.0 24.4 7.00 
9.77 4.0 24,3 6,97 
9,77 6.0 24.3 6,89 
9.71 8,0 24.3 6.79 
9,7! 10,0 24.3 6.79 
9#2 1.2.0 24°0 6.29 
9.69 t4.0 22.9 5.43 
9~69 i6.0 22~6 5.18 
9.67 18.0 2:2.3 4.71 
9.67 ! 20.0 21 x9 3.75 

Could not sample earlier due to high river flows 

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

Depth Temperature 
(ce!sius) 

Surface 22.5 
2.0 22.5 
4.0 22.5 
6.0 22.5 
8.0 22.4 
10.0 22,4 
i2.0 22.4 
14.0 22.4 
16.0 22.4 
18.0 22.3 

5 
17ft. 

cloudy,7..O...F ............................. . ................. . . . .  

Dissolved 
Oxygen 
(mg!!)~ 

7,5 
7.6 
7.6 
7.5 
7.4 
7.4 
7.4 
7.4 
7.4 
7.3 

Date: 8113t2003 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

5 
6m 

clear, calm, 75 F 
Dissolved 

Depth Temperature Oxygen 

Surface 24.5 8.73 
2.0 24.3 8.78 
4.0 24.2 8.68 
6~0 24.0 8,00 
8.0 23.7 7~55 
10.0 23,4 5+95 
I2.0 23.4 5,79 
t4~0 23.2 6~03 
16.O 23.0 4.68 
18,0 22.5 2.62 
20.0 22,t 1.34 

O 
i - i  

t,O 
O3 

t,O 
O 
O 
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2006. 

Date: 4/26/2006 
Secchi Disk (ft.): 4 
Depth of Bottom Sample: 6 m 
Weathercond!t!,0ns: ..... ..:: sun...ny,::Ww!.nd @15mPh ..... 

Dissolved 
Depth Temperature Oxygen 

(_c#lsiu_~ 
Surface 13.9 10.1 

2.0 13.9 10.2 
4.0 13.7 10.2 
6.0 13.3 10.1 
8.0 13.0 10.0 
10.0 12.4 9.9 
12.0 12.3 9.8 
14.0 i2.3 9.7 
16.0 12.3 9.7 
t8.0 12.3 9.7 
20.0 t2.3 9.5 
22.0 Bottom Bottom 

Date: 7t24/2006 
Secchi Disk (ft.): 6 
Depth of Bottom Sample: 5 m 
Weather Conditions: Mstly sunny, S wind@10mph 

Dissolved 
Depth Temperature Oxygen 

.(.c___.eI_,,:si~ ,(re.q___/_.!). 
Surface 25.1 7.6 

2.0 24.6 7.4 
4.0 24.3 7.2 
6.0 24.0 6.8 
8.0 23.8 6.7 
10.0 23.6 6.4 
12.0 23.5 6.2 
t4.0 22.8 5.0 
16.0 19.7 0.3 
18.0 Bottom Bottom 

Date: 8/23/2006 
Secchi Disk (ft.): 4 
Depth of Bottom Sample: 6 m 
Weather Conditions- . . . . .  .......c.!_0_.U_dy: S w ind@5 mph 

. Dissolved 
Depth Temperature Oxygen 

(£e!sius). .(.mgL!). 
Surface 24.3 9.6 

2.0 24.1 9.4 
4.0 23.6 8.6 
6.0 23.3 7.9 
8.0 23.3 7.8 
10.0 23.2 7.6 
i2.0 23.2 7.4 
I4.0 23.i 7.0 
16.0 23.0 6.7 
18.0 22.9 5.6 
20.0 Bottom Bottom 

Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2007. 

Date: 413012007 
Secchi Disk (ft.)" 
Depth of Bottom Sample: 
Weather Conditions: 

5 
6m 

cldy, S wind @lQ..~.ph . . . . . .  

Dissolved 
Depth Temperature Oxygen 

Surface 15.3 t 1.26 
2.0 14.7 11.27 
4.0 14.4 11.33 
6.0 14.3 i t .32 
8.0 14.3 I i .28 
i0.0 14.1 1!.28 
I2.0 14.0 11,20 
14.0 t3.9 ! ! . I3  
I6.0 !3.8 10.90 
18.0 I3.t i0.43 
20.0 Bottom Bottom 
22.0: 

Date: 7t3It2007 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

. . . . . . . . . . . . .  

5 
6m 

Sunny, S wind@Smph 

Dissolved 
Depth Tei~perature Oxygen 

cLc~s.,i.~,,~,~,)_ ,(mg,,/.,!.)~ 
Surface 27.1 8.50 

2.0 26.7 8.31 
4.0 25.9 7.54 
6.0 25.8 7.35 
8.0 25.8 7.27 
t0.0 25~7 7.22 
I2.0 25.7 7.04 
t4.0 25.5 6.81 
I6.0 25.15 6.79 
!8.0 25.1 6.27 
20.0 24.7 5.78 

-~ . ,~ 
2 2 . 0  Botton Bottom 

Date: 8129t2007 
Secchi Disk (ft.): 
Depth of Bottom Sample: 
Weather Conditions: 

. . . . .  

5 
6m 

Mstly sny, S wind@5 mph 

Depth 

Surface 
2.0 
4.0 
6.0 
8.0 
10.0 
12.:0 
t4.0 
i6.0 
t 8.0 
2 0 . 0  

Temperature 
Dissolved 
Oxygen 
(mgL!} 

DO/Temperatures profiles were not taken 

due to equipment malfunction 

H :: % re~e~ve ~'~ ce s\bi:,~i~, ~a l~ s',.Wa ~.e[Q u a:ii~yS u m ma ,"j. x :t s 
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Dissolved Oxygen and Temperature Profiles for the Thornapple Flowage in 2008. 

Date: 4/30/2008 
Secchi Disk (ft.): 4 
Depth of Bottom Sample: NA 
Weather Conditions: 55 F, sunny, 

.......... sout h wind . @ 10mph  

Depth 

Surface 
2.0 
4.0 
6.0 
8.0 

10.0 
t2.0 
14.0 
16.0 
18.0 
20.0 
22.0 

Temperature 
Dissolved 
Oxygen 
~_mq!l) 

DO/temperature profile not taken 
due to problems with DO meter. 

Date: 7/23/2008 
Secchi Disk (ft.): 5 
Depth of Bottom Sample: 5.5 m 
Weather Conditions: 78 F, partly cloudy, 
...................... ..... ~: . . . . . . . . . . . . . . . .  south w!nd @ 5 m ph ...... 

Dissolved 
Depth Temperature Oxygen 

(celsiu, s) 
Surface 25.1 7.56 

2.0 24.7 7.43 
4.0 24.2 7.27 
6.0 23.5 6.95 
8.0 23.1 6.70 
10.0 23.1 6.70 
12.0 22.9 6.46 
14.0 22.4 5.48 
16.0 21.8 4,36 
18.0 21.6 4.12 
20.0 Bottom Bottom 
22.0 

Date: 8/26/2008 
Secchi Disk (ft.): 5 
Depth of Bottom Sample: 5 m 
Weather Conditions: 76 F, sunny, 
,,, ....................... ,,~ . . . . . . .  ~. ..... southeast wind ,,@, 5~1,Q m.,,p,~,h 

Dissolved 
Depth Temperature Oxygen 

mLm_g  
Surface 22.3 9.64 

2.0 22.0 9.46 
4.0 2t .8 9.25 
6.0 21.6 8.99 
8.0 21.5 8.82 
10.0 21~4 8.73 
12.0 21.4 8.70 
14.0 21.3 8.65 
16.0 21.3 8.62 
18.0 21.3 8.60 
20.0 Bottom Bottom 

0 
I-~ 

I~0 

I~0 
0 
0 

iiiiii~ 
..... ii!iiii ~ 


