APPENDIX C

Water Quality Data






Rest Lake

Rest Lake
Date: 4/2/2012 Max Depth: 50.9
Time: 12:38 RLS  Depth (f): 3.0
Weather: 90% sun, windy, 48°F RLB  Depth (ft): 48.0
Entry: TWH Secchi Depth (ft): 8.6
Depth Temp DO. P Cond-
) () (mg/L) H (uS/cm) April 2, 2012
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1000 | j —=—00
1000 | 50 (mg)
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1000 |
1000 |
Parameter RLS RLB
Towal P (ug/L)| 1600 1700
Dissolved P (Hg/L) D ND
Cha (ug/)[ 302 NA
TRN (ug/)| ___ND 300.00
NG, + NOyN (gl __T44.00 T47.00
NH-N (g7 ND 72.00
Total N (/)| 144.00 247,00
T2 Cond. (pSfem)| 11400 T14.00
Lab 765 773
TKalinity (g/L CacO 7730 7830
Tolal Susp. Sofids (mgll) A
Calcium (mg/L)| 1420 A
‘mglL) A A
Hardness (mg/L) A A
Color (SU, A A
Turbidity (NTU) A A
Data collected by TWH (Onterra)
Rest Lake
Date: 6/6/2012 Max Depth: 52.3
Time: 9:20 RLS  Depth (f): 3.0
Weather: 80% sun, light breeze, 70° RLB  Depth (ft): 49.0
Entry: TWH Secchi Depth (1t): 11.5
Depth Temp DO. p.Cond-
[0} ) (mg/L) pH (us/cm) June 6, 2012
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Parameter RL. RLB
Towal P (ig/l)] 1000 3.00
Dissolved P L) NA NA
Chla (ug/l) 05 NA
TKN (pg/L) NA NA
NO; + NO,-N (1g/L) N NA
NH;-N T) N NA
N (ug/D) NA NA
Tab Cond. (iS/cm NA NA
Lab pl NA NA
Tkalinity (mg/L Caco; N NA
Total Susp. Solids (mg/L) NA NA
Calcium (mg/L NA NA
Magnesium (mg/L NA NA
Hardness (mg/L NA NA
Color (SU; NA NA
Turbidity (NTU) NA NA
Data collected by TWH and EJG (Onterra)
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Rest Lake

Rest Lake
Date: 7/26/2012 Max Depth: 52.1
Time: 11:00 RLS  Depth (f): 3.0
Weather: Overcast, 62F, light drizzle RLB  Depth (ft): 50.0
Entry: EEC Secchi Depth (ft): 8.8
Depth Temp DO, Sp. Cond.
@ o) (mgll) oH (uSicm) July 26, 2012
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7 ——00.
7 50 (mgl)
T 7
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T G
Parameter RCS RLB
Towal P (ug/L)| __14.00 105.00
Dissolved P (Hg/L) ND.
—Chra (uglL 208
TKN (/D) 330.00
NG, + NO-N (/D ND
NH-N (g7 ND ND
Total N (jg/D)| 33000 1020.00
T2 Cond. (pSfem)|—106.00 31.00
Lab pi 796 713
TKalinity (ig/L CacO 7700 5200
Total Susp. Sofids (mgll) A A
— Calcum (mgl)] __12.70
(mall) 7y A
Hardness (mg/L A A
Color (SU; A A
Turbidity (NTU) A A
Data collected by BTB (Onterra)
Rest Lake
Date:  8/21/2012 Max Depth: 50.8
Time: 11:00 RLS  Depth (ft): 3
Weather: 10% clouds, 70F, light breeze RLB  Depth (ft): 8
Entry: EEC Secchi Depth (ft): 1.2
Depth Temp D.O. . Cond-
(ft) () (mg/L) pH (uS/cm) August 21, 2012
T 9.9 0 10 15 20 25 30
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Parameter RC RLB
Total P (ug/L) 9 9
Dissolved P (/L) N NA
Cha (ug/D) 5 NA
TRN (1g/D N NA
NO; + NO,-N (1g/L) N NA
NH;-N 70) N NA
Total N (ug/L] N, NA
Tab Cond. (uSlcm) N NA
Lab pi N NA
Tkalinity (mg/L Caco; N NA
Total Susp. Solids (mg/l) N NA
alcium (mg/L) N NA
Magnesium (mg/L NA NA
Hardness (mg/L NA NA
Color (SU; NA NA
Turbidity (NTU) NA NA
Data collected by TAH (Onterra), MJH and MKH
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Rest Lake Appendix C

Rest Lake
Date:  10/29/2012 Max Depth: 49.6
Time: 9:15 RLS  Depth (ft): 3
Weather: 15% clouds, 32F, windy, cold RLB  Depth (ft): 47
Entry: EEC Secchi Depth (ft): 82
Depth Temp DO. P Cond-
(i) (c) (mg/L) pH (uSfcm) October 29, 2012
775 986 7 9 0 5 10 15 20 25 30
7.78] 987 7 9 0
7.77] 9 7 9
7.7 7 7 97
17] 77 X 7 9 10
15| 77 T 7 97
18, 7. .7¢ 98| =
21, 7. 7 98 g2
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27 7. 6 98 g 30
30 7. .66 98 =
33| 7 65 98| w0 ——Temp
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7 7. ej‘ 47] 9 50 (malt)
45 7.64 43 98|
47, 7.62| 9.4 98
Parameter RLS RLB
Total P (ug/L)| 2100 22.00
Dissolved P (ug/L) NA NA
Chi-a (ug/L) 5.10 NA
TKN JiL) NA NA
NO.+ No;ﬁﬁ NA NA
NH.-N (g7 NA NA
Total N (ug/L) NA NA
Tab Cond. (uS/cm) NA NA
NA NA
TKalinity (gl CacO. NA NA
Total Susp. Solids (mg/L) 0 2.00
alcium (mg/L) A A
‘mg/L) A A
Hardness (mg/L) A A
Color (SU, A A
Turbidity (NTU) A A
Data collected by EJG (Onterra)
Rest Lake
Date:  2/18/2013 Max Depth: 48.5
Time: 9:46 RLS  Depth (ft): 3
Weather: 100% clouds, breezy, 10°F RLB  Depth (ft): 45
Entry: TWH Secchi Depth (ft): 8.6
Depth Temp DO Sp. Cond.
) Q) (mg/L) pH (uSlcm) February 28, 2013
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8 —a—Tem
40 c) "
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50 (mgl)
Parameter RLS RLB
Tolal P (ug/L)| __17.00 23.00
Dissolved P (ug/L) 200 9.00
Chl-a (ug/L NA NA
TKN ggg/L 760,00 730.00
NO; + NO,-N(ug/ B 04.00
NH;-N (pg/h) 40.00 13200
Total N (ig/i) NA NA
Tab Cond. (pS/cm) NA NA
Lab pH NA NA
Ikalinity (mg/L CaCO: N NA
Tolal Susp. Solids (mg/L) A A
Calcium (mg/L) A A
Magnesium (mg/L A A
Hardness (mg/L A A
Color (SU; A A
Turbidity (NTU) A A

Data collected by TWH and EJG (Onterra) Ice thickness: 1.4"
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Rest Lake Appendix C
Water Quality Data Morphological / Geographical Data Watershed Data
2012-2013 Surface Bottom Parameter Value [WitWS Class Acreage Kalyr Tos/yr
Parameter Count Mean Count Mean Acreage Forest 0.0
Secchi Depth (feet) 6 95 NA NA Volume (acre-feet) Open Water 00
Total P (ug/L) 6 16.2 6 69.8 Perimeter (miles) Pasture/Grass 0.0
Dissolved P (ug/L) 3 20 3 40.0 Shoreland Developmetnt Factor Row Crops 00
Chl a (ug/L) 5 3.0 0 NA Maximum Depth (feet) Urban - Rural Residential 0.0
TKN (ug/L 3 395.0 3 683.3 County \Wetland 0.0
NO3+NO2-N (ug/L) 3 105.5 3 2255 \wBIC
NH3-N (ug/L) 3 40.0 3 378.0 Lillie Mason Region (1983) NLF Ecoregion Watershed to Lake Area
Total N (ug/L) 2 237.0 2 7335 Nichols Ecoregion (1999) LFL
Lab Cond. (uS/cm) 2 110.0 2 1225
Lab pH 2 78 2 7.4
Alkal (mg/l CaCO3) 2 472 2 55.2
| Total Susp. Solids (mg/l) 1 20 1 20
Calcium (ug/L) 2 135 0 NA
(mg/L) 0 NA 0 NA
Hardness (mg/L) 0 NA 0 NA
Color (SU) 0 NA 0 NA
Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1984 46.4
1985
1992 4.7
1994
1995 43.0
1996 44.8
1997 429
1998 427
1999 a3
2001
2002 449
2003 432
2004 434
2006 44.7
2007 40.0 45.0
2011 46.3
2012 425 386 432
All Years (Weighted) 1.9 40.6 437
Deep, Lowland Drainage
P s 494 9.7 462
NLF Ecoregion 48.1 475 45.7
Secchi (feet) Chiorophyll-a (Hg/L) Total Phosphorus (ug/L)
Growing Season Summer Growing Season Summer Growing Season Summer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1084 1 5.0 1 5.0
1985 1 13.0
1992 3 85 1 9.5
1994 1 105 0
1995 6 11 3 107
1996 12 9.7 9 9.4
1997 9 107 9 107
1998 5 114 3 109
1999 2 12.0 2 12.0
2001 1 105 0
2002 4 104 3 9.4
2003 3 105 3 105
2004 2 10.4 2 104
2006 2 95 2 95
2007 1 43 1 4.3 1 12.0 1 120
2011 4 73 3 85
2012 6 8.7 3 105 5 30 3 23 5 16.0 3 143
All Years (Weighted) 10.0 101 32 28 153 1338
Deep, Lowland Drainag
Lakes 85 7.0 230
NLF Ecoregion 8.9 56 210
July 2012 N 330.0
July 2012 P: 14.0

Summer 2012 N:P
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Spider Lake

Spider Lake
Date: 4/9/2012 Max Depth: 40.2
Time: 13:30 SLS  Depth (ft): 3.0
Weather: 100% clouds, sprinkles and flurries SLB  Depth (ft): 37.0
Entry: TWH Secchi Depth (ft): 8.4
Depth Temp DO. p. Cond.
(ft) () (mg/L) pH (uS/em) April 9,2012
1 80 114 88 970 0 s 10 15 2% 30
3 81 113 87 970 °
6 81 113 87 97.0
9 81 113 87 970 5
2 81 113 87 97.0
7 o7 10
7 o7 =
.7 o7 [
7 970 | £20
=] 5
980 | 30 —e—Temp
9. (c)
980 | 35 D.0.
mgiL)
990 | w0 (mglL)
Parameter SIS SLB
otal P (ng/l) 17.00 19.00
Dissolved P (gl ND ND
Chl-a (ug/h) 431 NA
TKN (ug/D)| 35000 77000
NO; + NO,-N (jig/L)]__116.00 T42.00
NH-N (ig/D ND 95300
Total N (ug/D)| 46600 61200
Tab Cond. (gSlcm)] 11300 119.00
CabpH| __ 7.90 747
AlKalinity (mg/L CaCOz)[ __47.70 2850
Total Susp. Solids (mg/L} 200 ND
Calcium (mg/D)| 12,90 NA
(mg/L) .40 A
Hardness (mg/L)| __46.20 A
Color (SU)|__15.00 A
Turbidity (NTU, A A
Data collected by TWH (Onterra)
Spider Lake
Date: 6/6/2012 Max Depth: 41.3
Time: 10:35 SLS  Depth (ft): 3.0
Weather: 20% clouds, light breeze, 72°F SLB  Depth (ft): 38.0
Entry: TWH Secchi Depth (ft): 11.8
Depth Temp oXen P Cond.
(ft) (C) (mglL) pH (uSfcm) June 6, 2012
T 715 93
3] 212 93 0 ° 5o s %
5| 207 9]
9| 202 9] 5
7] 97| 9]
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@i 1538 85 T
2] 29| 74 [
2] Ti1] B <20
27 101 71 I
30| 7] oz
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36) <)
] * o
40 40 &
I
I
Parameter S5 S[B
Total P (ug/L) 9.00 30,00
Dissolved P (ug/L NA NA
Chi-a (ug/D T67 NA
TKN (g7 NA NA
NO; + NO;-N (g N NA
NH-N (ig/D) N NA
Total N (ug/C NA NA
Lab Cond. (uSfem NA NA
Lab pH NA NA
TKalirity (Mgl CaCOy N NA
Total Susp. Solids (mg/L) A A
Calcium (mgl A A
ium (mg/L A A
Hardness (mg/L) A A
Color (SU A A
Turbidity (NTU A A

Data collected by TWH and EJG (Onterra)
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Spider Lake

Spider Lake
Date: 7/26/2012 Max Depth: 40.9
Time: SLS  Depth (ft): 3.0
Weather: Overcast, 62F, light drizzle SLB  Depth (ft): 38.0
Entry: EEC Secchi Depth (ft): 8.5
Depth Temp DO. Sp. Cond.
(ft) (C) (mglL) pH (uSfcm) July 26, 2012
- = 0 10 15 20 25 3
7.
X
8.
- 10
7 ge
7 £20
7| 7 &
30] 7. 82
33] 7. —a—Temp
36 7. » ©
DoO.
39 7. 35 oy
i 40
I
I
Parameter SIS SLB
Total P (pg/L) 14.00 226.00
Dissolved P (gl ND 83.00
Chl-a (ug/h) 178 NA
KN (ug/L)| 32000 460,00
NO; + NO,-N (jig/D ND ND
N (gL} ND 80.00
Total N (ug/D)| 32000 146000
Tab Cond. (uS/em)| 9600 124.00
CabpH| 802 703
AlKalinity (mg/L CaCOz)| 4450 59.60
Total Susp. Solids (mg/L} ND 200
Calcium (mg/D)| 12,60 NA
(mg/L) .50 A
Hardness (mg/L)| 45,60 A
Color (SU)[__10.00 A
Turbidity (NTU, A A
Data collected by BTB (Onterra)
Spider Lake
Date: 8/21/2012 Max Depth: 41
Time: 1345 SLS  Depth (ft) 3
Weather: 30% clouds, 70F, light breeze SLB  Depth (ft) 38
Entry: EEC Secchi Depth (ft): 102
Depth Temp oXen P Cond.
(ft) ('C) (mglL) pH (uSfcm) August 21,2012
T 224 58
3 22 2] o 10 15 20 25 30
6
9 5
10
g 15
<20
3
825
X 0 30 —a—Temp
9. 0 (c)
DoO.
9. 0 35 oo
40
Parameter S5 S[B
Total P (/L) 2 368
Dissolved P (ug/L NA NA
Chi-a (ug/D 569 NA
TKN (g7 NA NA
NO; + NO;-N (g N NA
NH-N (ig/D) N NA
Total N (ug/L NA NA
Lab Cond. (uSfcm NA NA
Lab pH NA NA
TKalirity (Mgl CaCOy N NA
Total Susp. Solids (mg/L) A A
Calcium (mgl A A
ium (mg/L A A
Hardness (mg/L) A A
Color (SU A A
Turbidity (NTU A A

Data collected by TAH (Onterra), MJH, and MKH

2012

Appendix C

Onterra, LLC



Spider Lake

Spider Lake
Date:  10/29/2012 Max Depth: 386
Time: 14:00 SLS  Depth (ft) 3
Weather: 50% clouds, 37F, windy! SLB  Depth (ft) 35
Entry: EEC Secchi Depth (ft): 8.1
Depth Temp oXe} P Cond.
(ft) (C) (mgiL) pH (uSfcm) October 29, 2012
T 75 99 88 o7
3 2 2] LA o 0 5 10 15 20 25 30
G 75 99 87 o7
9 75 98 87 o7 5
7 75 98 87 o7
5 75 98 87 o7 10
8 7. 7 7 =15
1 7. .7 7 <
Z) 7. 7 7 £20
7. 7 7
7. 7 7 8z
7. 7 7 30 —a—Temp
7. 7 7 (c)
—=—Do.
7 7 7 35 (mafL)
40
Parameter SIS SiB
Total P (ug/L)|__ 25.00 24.00
Dissolved P (ug/L NA A
Chl-a (ug/L) 6.78 A
TKN (g7 NA A
NO; + NO;-N (g N A
NH-N (ig/D) N NA
Total N (ug/C NA NA
Lab Cond. (uSfcm NA NA
Lab pH NA NA
TKalirity (Mgl CaCOy N NA
Total Susp. Solids (mg/L) 00 2.00
Calcium (mgl A A
ium (mg/L A A
Hardness (mg/L) A A
Color (SU A A
Turbidity (NTU A A
Data collected by EJG (Onterra)
Spider Lake
Date:  2/18/2013 Max Depth: 37.5
Time: 12:49 SLS  Depth (ft): 3
Weather: 100% clouds, light breeze, 1% SLB  Depth (ft): 34
Entry: TWH Secchi Depth (ft): 7.4
Depth Temp DO Sp. Cond.
(i) C (mglL) pH (uSlcm) February 18, 2013
- 5 10 15 2 25 30
0
5
¥ 10
3 =
T1s
3 75 <
58 £2
Af 825
25 30 —a—Temp
13 ©
——
0.4 35 (mg)
40
Parameter SLB
Total P (ug/L) 30.00
Dissolved P (ug/L 9.00
Chl-a (ug/l) NA
TKN 52000
(]
NH-N (ig/D) 3400
Total N (ug/ NA
Lab Cond. (uSfcm NA
ab pH NA
TKalirity (Mgl CaCOy NA
Total Susp. Solids (mg/L) A
Calcium (mgl A
ium (mg/L A
Hardness (mg/L) A
Color (SU A
Turbidity (NTU A

Data collected by TWH and EJG (Onterra)

Ice thickness: 1.5'
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Spider Lake Appendix C
Water Quality Data Morphological / Geographical Data Watershed Data
2012-2013 Surface Bottom Parameter Value (WiLMS Class Acreage kglyr Ibs/yr
Parameter Count Mean Count Mean Acreage Forest 0.0
Secchi Depth (feet) 6 9.1 NA NA Volume (acre-feet) Open Water 00
Total P (ug/L) 6 158 6 117.8 Perimeter (miles) Pasture/Grass 00
Dissolved P (ug/L) 3 ND 3 96.0 Shoreland Developmetnt Factor Row Crops 0.0
Chl a (ug/L) 5 4.0 0 NA Maximum Depth (feet) Urban - Rural Residential 0.0
TKN (ug/L 3 346.7 3 816.7 County \Wetland 0.0
NO3+NO2-N (ug/L) 3 91.0 3 1335 wBIC
NH3-N (ug/L) 3 52.0 3 4223 Lillie Mason Region (1983) NLF Ecoregion Watershed to Lake Area
Total N (ug/L) 2 393.0 2 1036.0 Nichols Ecoregion (1999 NLFL
Lab Cond. (uS/cm) 2 104.5 2 1215
Lab pH 2 8.0 2 73
Alkal (mg/l CaCO3) 2 46.1 2 54.1
Total Susp. Solids (mg/l) 3 20 3 3.0
Calcium (ug/L) 2 1238 0 NA
Magnesium (mg/L) 2 35 0 NA
Hardness (mg/L) 2 45.9 0 NA
Color (SU) 2 125 0 NA
Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1984 51.0 423
1985
2006 419
2007 42.8
2008 42.8
2009 42.1
2010 417
2011 41.9
2012 39.6 415 43.7
All Years (Weighted) 39.6 449 425
Deep, “’f':k”:s Drainage | 49 4 297 262
NLF Ecoregion 48.1 47.5 45.7
Secchi (feel) Chiorophyla (Mg/L) Total Phosphorus (Hg/L)
Growing Season ‘Summer Growing Season Summer Growing Season ‘Summer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1984 1 11.2 1 11.2 1 8.0 1 8.0
1985 1 6.9 0 1 15.0 0.0
2006 3 109 1 115
2007 6 108 3 108
2008 6 105 3 108
2009 5 109 3 113
2010 5 117 3 117
2011 5 116 3 115
2012 7 10.0 3 10.2 5 4.0 3 3.0 5 154 3.0 117
All Years (Weighted) 10.8 11.1 47 43 153 117
Deep, Lowland
Drainage Lakes 85 70 230
NLF Ecoregion 8.9 5.6 21.0

July 2012 N: 320.0
July 2013 P: 14.0
Summer 2012 N:P 23:1
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Island Lake

Island Lake

Date: 4/9/2012

Max Depth: 35.6

Time: 14:15 ISLS  Depth (ft): 3.0
Weather: 100% clouds, flurries, windy, 35°F ISLB Depth (ft): 32.0
Entry: TWH Secchi Depth (ft): 7.1
Depth Temp DO- p. Cond-
(@) (o) (mgl) pH (Slem) April'9, 2012
T 83| 115 85| 930 0 15 2 25 30
3] 53] 14| 87| 9370 °
5| 83| 114 87| 930
9| 53] 114 53| 937 5
2] 83| 114 83| 94,0
5] 93 10
8| 94, =
1 93. [
4) 94. En 20
7 93 &
% 5 a2
3] 93. 20 —a—Temp
o)
35 —s—00
(mglL)
40
Parameter TSLS TS[B
otal P (ng/l) 22.00 20.00
Dissolved P (gl ND ND
Chl-a (ug/h) 6.24 NA
TKN (ug/D)| 41000 790,00
NO; + NO,-N (jig/L)]__B10.00 81000
NH-N (ig/D ND T030.00
Total N (ng/lD)|__1220.00 1300.00
Tab Cond. (uS/em)| _107.00 119.00
CabpH| 8.6 824
AlKalinity (mg/L CaCOz)[ 4690 820
Total Susp. Solids (mg/L 200 200
Calcium (mg/D)| __13.00 NA
(mg/L) .50 A
Hardness (mg/L)| __46.80 A
Color (SU)|__20.00 A
Turbidity (NTU A A
Data collected by TWH (Onterra)
Island Lake
Date: 6/6/2012 Max Depth: 37.7
Time: 11:10 ISLS  Depth (ft): 3.0
Weather: 50% clouds, light breeze, 72'F ISLB Depth (ft): 35.0
Entry: TWH Secchi Depth (ft): 9.9
Depth Temp oXen P Cond.
( e (mg/L) pH (usfem) June 6, 2012
T 717 97
B e e 10 15 20 25 30
5| 202 91
9| 200 90
7] 97| 55,
5 8.7 80 10
@i 18.3] 7.9 =15
21 17.9 74| <
2] 17| 61 £20
27) 17.0] 8 g
30| 5] o
33) 7| 30 —a—Temp
35 0 &)
ES 4 3 DO,
37| 0 0 (mglL)
I
I
Parameter TSTS TS[8
Total P (ugll)| __13.00 24,00
Dissolved P (ug/L NA NA
Chi-a (ug/D) 273 NA
TRN (ng/D NA NA
NO; + NO;-N (gL N NA
NH-N (ig/D) N NA
Total N (ug/L) NA NA
Tab Cond. (uSfem)| __NA NA
Lab pH NA NA
TKalirity (mg/L CaCOy N NA
Total Susp. Solids (mg/L} NA NA
Calcium (mg/D) A A
ium (mg/L A A
Hardness (mg/L) A A
Color (SU A A
Turbidity (NTU A A

Data collected by TWH and EJG (Onterra)
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Island Lake

Island Lake
Date: 7/26/2012 Max Depth: 38.0
Time: ISLS  Depth (ft): 3.0
Weather: Overcast, 62F, light drizzle ISLB Depth (ft): 34.0
Entry: EEC Secchi Depth (ft): 6.2
Depth Temp DO. Sp. Cond.
(ft) (C) (mglL) pH (uSfcm) July 26, 2012
-0 - = 0 10 15 20 25 3
7.
7.
7.
7 10
7 ge
7. £20
7| 7. &
30] - 7 82
33] K] 7. 30 —a—Temp
36 5 7. (c)
35 —=—po.
(mglL)
40
Parameter TSLS TS[B
Total P (pg/L) 17.00 467.00
Dissolved P (gl ND 396.00
Chl-a (ug/h) .03 NA
TKN (ug/)| 53000 T370.00
NO; + NO,-N (jig/D ND ND
NH-N (ig/D ND ND
Total N (pg/s 530.00 1370.00
Tab Cond. (Slcm)| 96,00 127.00
TabpH| _ 7.85 713
AlKalinity (mg/L CaCOz)[ __45.10 5380
Total Susp. Solids (mg/L} 200 500
Calcium (mg/D)| 12,50 NA
(mg/L) .50 A
Hardness (mg/L) 45,50 A
Color (SU)|__15.00 A
Turbidity (NTU, A A
Data collected by BTB (Onterra)
Island Lake
Date: 8/21/2012 Max Depth: 371
Time: 14:15 ISLS  Depth () 3
Weather: 30% clouds, 70F, light breeze ISLB Depth () 34
Entry: EEC Secchi Depth (ft): 56
Depth Temp oXen P Cond.
(ft) () (mg/L) pH (usfcm) August 21, 2012
T 77 55,
B -z o o 10 15 20 25 30
6|
9| 5
z o
18] 20.7 =15
21 205 <
24 203 £2
27| 19.4] oy
30 17.4] 0. o2
33 16.3] 0. 30 —
36 15.7] 0. (c)
35 DoO.
(mglL)
40
Parameter TSTS TS[8
Total P (/L) 22 78T
Dissolved P (ug/L NA NA
Chi-a (ug/D) 4 NA
TRN (ng/D NA NA
NO; + NO;-N (gL N NA
NH-N (ig/D) N NA
Total N (ug/L) NA NA
Tab Cond. (uSfem)| __NA NA
Lab pH NA NA
TKalirity (mg/L CaCOy N NA
Total Susp. Solids (mg/L} NA NA
Calcium (mg/D A A
ium (mg/L A A
Hardness (mg/L) A A
Color (SU A A
Turbidity (NTU A A

Data collected by TAH (Onterra), MJH, and MKH
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Island Lake

Island Lake
Date:  10/30/2012 Max Depth: 345
Time: : ISLS  Depth (ft) 3
Weather: 50% clouds, 37F, windy! ISLB Depth () 31
Entry: EEC Secchi Depth (ft): 82
Depth Temp DO P Cond.
(ft) (C) (mgiL) pH (uSfcm) October 30, 2012
T 69| 05 53| 95
B o k) o o 0 5 10 15 20 25 30
5| 63| 05 53| 95
9| 63| 104, 83| 95 5
7] 69| 104 53| 95|
15 63| 104 83| 95| 10
18] 96 =
zi 95| L1
24 95| £
27| 95 -5
3% 96 S5
33 9| —a—Temp
30 (c)
—e—Do0.
35 (mgiL)
Parameter TSTS TSLB
Total P (/L) a3 36
Dissolved P (1g/L NA NA
Chi-a (ug/D) 952 NA
TKN (ng/D) NA NA
NO; + NO;-N (gL N NA
NH-N (ig/D) N NA
Total N (ug/L) NA NA
Tab Cond. (uSfem)| __NA NA
Lab pH NA NA
TKalirity (mg/L CaCOy N NA
Total Susp. Solids (mg/L} NA NA
Calcium (mg/D) A A
ium (mg/L A A
Hardness (mg/L) A A
Color (SU A A
Turbidity (NTU A A
Data collected by EJG (Onterra)
Island Lake
Date:  2/18/2013 Max Depth: 33.5
Time: 10:41 ISLS  Depth (ft): 3
Weather: 1009% clouds, breezy, 12°F ISLB Depth (ft): 30.5
Entry: TWH Secchi Depth (ft): 7.7
Depth Temp DO- p. Cond-
(ft) (C) (mg/L) pH (uSfcm) February 18, 2013
1 0 5 10 15 20 25 3
3] 13| 739 °
5| 09| 956!
9| 3| 96, 5
12| 23] 73
15 27| 53 10
18 3 538 7
2] 3] 738 L5
zﬂ 37| 2.6 s
27 39 27 20
30 a1 1 e
32| 43| 0.5} 25 —e—Temp
(0
30 —e—p0.
(mg/L)
35
Parameter TSLS TS[B
Total P (ug/l)| __14.00 53.00
Dissolved P (ug/L 3.00 24.00
Chi-a (ug/) NA NA
TKN (ug/)[ 26000 860,00
+ (] 97.00 66.00
NHyN (ig/D)| __56.00 75100
Total N (ug/L) NA NA
Lab Cond. (uSfem NA NA
Lab pH NA NA
ARalinity (mglL CaCOy N NA
Total Susp. Solids (mg/L} A A
Calcium (mgl A A
mg/L) A A
Hardness (mg/L) A A
Color (SU A A
Turbidity (NTU, A A
Data collected by TWH and EJG (Onterra) Ice thickness: 1.5'

2012
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Island Lake Appendix C
Water Quality Data Morphological / Geographical Data Watershed Data
2012-2013 Surface Bottom Parameter Value (WiLMS Class Acreage kglyr Ibs/yr
Parameter Count Mean Count Mean Acreage Forest 0.0
Secchi Depth (feet) 6 75 NA NA Volume (acre-feet) Open Water 00
Total P (ug/L) 6 218 6 1835 Perimeter (miles) Pasture/Grass 00
Dissolved P (ug/L) 3 3.0 3 210.0 Shoreland Developmetnt Factor Row Crops 0.0
Chl a (ug/L) 5 7.0 0 NA Maximum Depth (feet) Urban - Rural Residential 0.0
TKN (ug/L 3 400.0 3 906.7 County wetland 0.0
NO3+NO2-N (ug/L) 3 4535 3 438.0 wBIC
NH3-N (ug/L) 3 56.0 3 7405 Lillie Mason Region (1983) NLF Ecoregion Watershed to Lake Area
Total N (ug/L) 2 875.0 2 1335.0 Nichols Ecoregion (1999 NLFL
Lab Cond. (uS/cm) 2 1015 2 123.0
Lab pH 2 8.0 2 77
Alkal (mg/l CaCO3) 2 46.0 2 56.0
Total Susp. Solids (mg/l) 2 20 2 35
Calcium (ug/L) 2 1238 0 NA
Magnesium (mg/L) 2 35 0 NA
Hardness (mg/L) 2 46.2 0 NA
Color (SU) 2 175 0 NA
Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1993 48.3
1994 47.6
1995 46.2
1996 47.4
1997 48.1
1998 477
1999 48.8
2002 48.9
2003 43.4
2004 46.9
2005 46.6
2006 44.4
2007 53.2 371 47.6
2008 46.6
2009 45.0
2010 45.4
2011 447
2012 45.3 48.8 46.8
All Years (Weighted) 477 46.9 46.6
Deep, Lowland Drainage 494 407 462
Lakes
NLF Ecoregion 48.1 47.5 45.7
Secchi (feel) Chiorophyla (Mg/L) Total Phosphorus (Hg/L)
Growing Season ‘Summer Growing Season Summer Growing Season ‘Summer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1993 17 6.9 12 7.4
1994 7 73 5 7.8
1995 10 79 7 85
1996 8 7.6 7 79
1997 3 71 1 75
1998 7 7.7 6 7.7
1999 2 71 2 71
2002 10 71 8 71
2003 6 9.6 3 104
2004 11 7.6 6 8.2
2005 11 8.3 7 8.3
2006 11 10.0 7 9.7
2007 11 7.6 8 7.8 1 19 1 19 1 30.0 1.0 30.0
2008 8 7.8 6 8.3
2009 10 9.0 7 9.3
2010 12 9.3 9 9.1
2011 1 9.4 10 95
2012 21 8.0 15 8.2 5 7.0 3 6.4 5 234 3.0 17.3
All Years (Weighted) 8.1 8.3 6.1 5.3 245 205
Deep, Lowland
Drainage Lakes 85 70 230
NLF Ecoregion 8.9 5.6 21.0
July 2012 N: 530.0
July 2012 P: 17.0
Summer 2012 N:P 31:1

2012
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Clear Lake

Clear Lake
Date: 5/15/2013 Max Depth: 40.2
Time: 12:55 CLS Depth (it): 3.0
Weather: 10% clouds, breezy, 72F CLB Depth (ft): 37.0
Entry: EEC Secchi Depth (ft): 8.2
Depth Temp DO Sp. Cond.
(it) (Q) (mg/L) pH (pSlem)
92.
92.
2. May 15, 2013
92.
o = . 10 15 20 25 30
15 92.
1% 92, s
21 92,
24] 92,
27 92. 10
30 92.
33 9. 15
36 92, z
39) 93 gy
&
825
30
—e—Temp
35 cc)
Do.
40 (mgl)
Parameter CLS CiB
Total P (ug/l)| __27.00 2650
Dissolved P (g/L ND ND
Chl-a (ug/l) 2.70 NA
TKN (ug/)| 33900 229.00
+NO,-N (Hg/ !
NH, N (gl 3150 .00
Total N (ug/L)| 514,50 41200
[ab Cond. (uS/cm)| __96.70 57.00
LabpH| 751 746
TKalinity (mg/L CacO. 7180 7180
Total Susp. Solids (mg/L) 2.00 ND
Calcium (mg/L)| __11.70 A
(mg/L) 20 A
Hardness (mg/L)| 42,40 A
Color (SU)[__20.00 A
Turbidity (NTU) A A
Data collected by TAH (Onterra)
Clear Lake
Date: 6/18/2013 Max Depth: 40.6
Time: 10:50 CLS Depth (ft): 3.0
Weather: Clear, light breeze, 57F CLB Depth (ft): 37.0
Entry: EEH Secchi Depth (ft): 14.6
Depth Temp [PXen Sp. Cond.
it ) (mg/L) pH (uSfem)
June 18, 2013
10 15 20 25 30
12 °
15
18
21] s
22
57 10
30 1
33 9 _15
36 9 T
39 8 - 20
a
825
30
—e—Temp
35 cc)
—e—po
40 (mgll)
Parameter CLS CLB
Total P 21.60 47.30
Dissolved P (ug/L NA A
Chl-a (ug/L 301 A
TKN (ug/L) NA A
NO; + NO,-N (ug/ N A
NH;-N (pg/h) N NA
Total N (ug/l NA NA
Tab Cond. (pS/cm) NA NA
Lab pH NA NA
Ikalinity (mg/L CaCO: N NA
Tolal Susp. Solids (mg/L) NA A
Calcium (mg/L)[ 1120 A
Magnesium (mg/L 318 A
Hardness (mg/L)[ __41.20 A
Color (SU; NA A
Dissolved P (ug/L) NA A

Data collected by TAH (Onterra)

2013
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Clear Lake

Clear Lake
Date: 7/24/2013 Max Depth: 40.2
Time: 9:15 CLS Depth (ft): 3.0
Weather: 50% clouds, 65F, light breeze CLB Depth (ft): 37.0
Entry: EEH Secchi Depth (ft): 7.7
Depth Temp DO Sp. Cond.
(it) (Q) (mg/L) pH (pSlem)
7 92
7 2.
7. 0. July 24,2013
7 92,
= Z 2 5 0 10 15 20 25 30
15| 7 2.
18| 95. s
21] 99,
24] 104,
27 109, 10
30 X 115,
33| 7 115, | s
36] Xi 116, g
39 6] 118. | 2
R
8l =
30
——Temp
35 (c)
—=—00
40 (i)
Parameter L CLB
Total P (ug/L)| 1510 27.40
Dissolved P (ug/L) ND 2.00
Chi-a (ug/L) 6.4 NA
625.00 613.00
N
ND TI5.00
Total N (g/)| __625.00 728.00
Tab Cond. (uS/cm)| __94.00 110.00
LabpH| __ 7.67 724
TKalinity (mg/L CacO. 730 5190
Total Susp. Solids (mg/L) 40 633
Calcium (mg/L) A A
(malL) A A
Hardness (mg/L) A A
Color (SU)[__10.00 A
Turbidity (NTU) A A
Data collected by TAH (Onterra)
Clear Lake
Date: 8/26/2013 Max Depth: 33.1
Time: CLS Depth (ft): 3.0
Weather: 67F, light wind, 100% clouds CLB Depth (ft): 30.0
Entry: EEH Secchi Depth (ft): 11.2
Depth Temp DO Sp. Cond.
it ) (mg/L) pH (uS/cm)
229] 7
229] 7
22.9] 7. August 26, 2013
22.7 z 5 10 15 20 25 30
12] 22.7] 7
15| 2 7
18] 2
21] 21, s
24] 16
27] i3 10
30] i
33, 11 P
[
=] 2
B
8 =
30
——Temp
35 (c)
00
10 (i)
Parameter TS CiB
Total P (ug/L) 8.10 42.80
Dissolved P (ug/L) NA NA
Chl-a (ug/L 2.20 NA
TN (g NA NA
NO; + NO,-N (ug/ N NA
NH;-N (pg/h) N NA
Total N (ig/i) NA NA
Tab Cond. (pS/cm) NA NA
Lab pH NA NA
Ikalinity (mg/L CaCO: N NA
Tolal Susp. Solids (mg/L) NA A
Calcium (mg/L)[__11.70 A
Magnesium (mg/L NA A
Hardness (mg/L NA A
Color (SU; NA A
Turbidity (NTU) NA A

Data collected by MKH and TAH (Onterra)

2013
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Clear Lake

Clear Lake
Date: 10/10/2013 Max Depth: 42.0
Time: 9:35 CLS Depth (ft): 3.0
Weather: Clear, 25% clouds, 49F, no wind CLB Depth (ft): 39.0
Entry: EEH Secchi Depth (ft): 8.4
Depth Temp DO Sp. Cond.
(it) (Q) (mg/L) pH (uSfem)
X 7
7
7. October 10, 2013
z 0 5 10 15 20 25 30
12| 7 o
15| 7
18| 7
Zﬂ 7 °
24] 7.
27 7 10
30 7
33| 15
36, T
39, 20
41 =
&2
30
——Temp
35 c)
——00
10 (mgl)
Parameter TS CLB
Total P (ug/L)| __27.50 33.20
Dissolved P (ug/L) NA NA
Chi-a (ug/L) 8.50 NA
NA NA
NA NA
NA NA
Total N (ug/L) NA NA
Tab Cond. (uS/cm) NA NA
Lab pH NA NA
TKalinity (mg/L CacO. NA NA
Total Susp. Solids (mg/L) 0 220
Calcium (mg/L) A A
(mall) A A
Hardness (mg/L A A
Color (SU; A A
Turbidity (NTU) A A
Data collected by TWH and TAH (Onterra)
Clear Lake
Date: 2/19/2014 Max Depth: 40.8
Time: 12:20 CLS Depth (ft): 3.0
Weather: 100% sun, southern wind 10-15 mph, 30F CLB Depth (ft): 37.0
Entry: EEH Secchi Depth (ft): 12.7
Depth Temp D.O. Sp. Cond.
(it ) (mg/L) pH (uSlcm)
5 10
7 10
DATE
0 5 10 15 20 25 30
12] o
15| 5
18] 2
21] 2 s
24]
il 10
30]
33, 9| _15
36] T T
39 7 1] - 20
a
825
30
——Temp
35 (c)
00
40 (mglL)
Parameter TS
Towal P (ug/L)| 1350
Dissolved P (ug/L) 460
Chl-a (ug/L NA
TKN (ug/L)[ 328,00
3+ NO N (g 7260
NH;-N (pg/h) 3480
Towal N (ug/)| 43540
Tab Cond. (uS/cm) NA
Lab pH NA NA
Ikalinity (mg/L CaCO: N NA
Tolal Susp. Solids (mg/L) A A
Calcium (mg/L) A A
Magnesium (mg/L A A
Hardness (mg/L A A
Color (SU; A A
Turbidity (NTU) A A

Data collected by TWH and DAC. Ice Thickness: 1.8 ft

2013
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Clear Lake Appendix C
Water Quality Data Morphological / Geographical Data Watershed Data
2013-2014 Surface Bottom Parameter Value [WitWS Class Acreage Kalyr Tos/yr
Parameter Count Mean Count Mean Acreage Forest 0.0
Secchi Depth (feet) 6 105 NA NA Volume (acre-feet) Open Water 00
Total P (ug/L) 6 1838 6 36.6 Perimeter (miles) Pasture/Grass 0.0
Dissolved P (ug/L) 3 46 3 39 Shoreland Developmetnt Factor Row Crops 00
Chl a (ug/L) 5 50 0 NA Maximum Depth (feet) Urban - Rural Residential 0.0
TKN (ug/L 3 430.7 3 582.3 County \Wetland 0.0
NO3+NO2-N (ug/L) 3 108.3 3 145.0 \wBIC
NH3-N (ug/L) 3 332 3 251.0 Lillie Mason Region (1983) NLF Ecoregion Watershed to Lake Area
Total N (ug/L) 3 525.0 3 881.7 Nichols Ecoregion (1999 LFL
Lab Cond. (uS/cm) 2 95.4 2 1035
Lab pH 2 7.7 2 7.4
Alkal (mg/l CaCO3) 2 421 2 46.9
| Total Susp. Solids (mg/l) 3 21 3 43
Calcium (ug/L) 3 15 0 NA
(mg/L) 2 32 0 NA
Hardness (mg/L) 2 418 0 NA
Color (SU) 2 15.0 0 NA
Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1994 241
1995 42.9
1996 45.9
1997 46.6 426 403
1998 476 447 42,0
1999 411 36.4 422
2000 4538 476 439
2001 483 49.7 46.4
2002 429 46.9 40.0
2003 453 46.4 413
2004 476 452 408
2005 432 439 41.0
2006 48.9 465 402
2008 471 45.9 4238
2009 46.9 448 408
2011 453 46.3 476
2013 431 439 424
All Years (Weighted) 4538 45.4 422
Deep, Lowland Drainage 494 497 462
Lakes
NLF Ecoregion 48.1 475 45.7
Secchi (feet) Chlorophyll-a (ug/l) Total Phosphorus (ug/L)
Growing Season Summer Growing Season Summer Growing Season Summer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1994 8 8.4 5 9.9
1995 12 9.2 8 108
1996 6 8.4 5 8.8
1997 8 17 6 129 5 6.2 3 34 5 226 3.0 19.0
1998 13 102 10 114 6 73 4 4.2 5 276 3.0 203
1999 11 11.0 8 113 4 34 3 18 5 14.0 3.0 13.0
2000 5 9.2 4 101 4 6.5 3 5.7 4 195 3.0 18.0
2001 5 75 3 8.4 4 75 3 7.0 4 2238 3.0 213
2002 8 129 5 131 4 6.7 3 5.3 5 16.6 3.0 14.7
2003 5 121 3 12.0 4 9.9 3 5.0 5 188 3.0 17.3
2004 5 105 3 12.4 4 79 3 4.4 4 205 3.0 203
2005 7 108 5 123 4 8.2 3 39 5 206 4.0 15.0
2006 8 115 6 13.0 3 51 3 51 3 223 3.0 223
2008 6 10.4 4 108 3 4.8 3 4.8 3 197 3.0 19.7
2009 5 125 5 125 3 4.3 3 4.3 3 193 3.0 193
2011 3 7.8 3 7.8 3 5.0 3 5.0 3 17.3 3.0 17.3
2013 5 10.0 3 112 5 5.0 3 39 5 199 3.0 149
Al Years (Weighted) 103 113 6.4 25 201 18.0
Deep, Lowland Drainagd
Lakes 85 7.0 230
NLF Ecoregion 8.9 56 210
July 2013 N 625.0
July 2013 P: 151
Summer 2013 N:P a1

2013
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Fawn Lake

Fawn Lake
Date: 5/15/2013 Max Depth: 13.6
Time: 12:10 FLS Depth (ft): 3.0
Weather: clear, windy, 72F FLB Depth (ft): 11.0
Entry: EEC Secchi Depth (ft): 8.4
Depth Temp D0, Sp.Cond.
) o) (mgiL) pH (uSfem
Ti
Ti
T1. May 15, 2013
10. 0 10 15 20 25 30
. 0
2
4
~ 6
g
£ 8
£
&
S10
12
—e—Temp
cc)
14 D.O.
(mgit)
16
Parameter FLS FiE
Total P (ug/L)|___30.00 39.90
Dissolved P (ug/L)] __2.20 ND
Chi-a (/)| 557 NA
TKN (ug/L)|__205.00 391.00
RO NSNS
NN (g7 ND D
Total N (ug/L)|__205.00 39100
&b Cond. (uSlem)| __BL50 84.80
LabpH| __7.73 7.63
TRaliTty (gl CaCo; 80 ;
Total Susp. Solids (mglL) 20 40
Calcium (mg/L 89 A
(mglL) 73 A
Hardness (mg/L) .90 A
Color (SU) .00 A
Turbidity (NTU) A A
Data collected by TAH (Onterra)
Fawn Lake
Date: 6/18/2013 Max Depth: 14.0
Time: 10:15 FLS Depth (ft): 3.0
Weather: Clear, light breeze, 57F FLB Depth (ft): 11.0
Entry: EEH Secchi Depth (ft): 11.3
Depth Temp 5.0, Sp.Cond.
(it [(] (mg/L) pH (uSlcm)
3
2
7] June 18, 2013
4 0 10 15 20 25 30
1 0
10 2
o :
13 5 2
4
~ 6
2
£ 8
2
g
S 10
12
e
)
14 )
—e—p0.
(mgit)
16
Parameter FLS LB
Total P 28.70 17.00
Dissolved P (/L NA A
Chi-a (uglL 3.20 A
TRN (uglL, NA A
NO, ¥ NO,-N (g N
NH;-N (ug/T) N NA
Total N (ug/) NA NA
Tab Cond. (uSiem NA NA
Lab pH NA NA
IKkalinity (mg/C CaCO.: N NA
Total Susp. Soids (mg/L) NA A
Calcium (mg/L)|__11.00 A
3.00 A
3980 A
NA A
Turbidity (NTU) NA A

Data collected by TAH (Onterra)

2013
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Fawn Lake

Fawn Lake
Date: 7/24/2013 Max Depth: 15.0
Time: 8:45 FLS Depth (ft): 3.0
Weather: 50% clouds, 65F, light breeze FLB Depth (ft): 12.0
Entry: EEH Secchi Depth (ft): 7.7
Depth Temp DO Sp. Cond.
(it) (Q) (mg/L) pH (pSlem) _
72 85
22. 85.
22 85. July 24,2013
22. 85.
2 o 50 10 15 20 25 30
10 22 85.
12| 211 90.
14] 18. 25 107, 2
4
~ 6
g
£ 8
&
S10
12
—a—Temp
(c)
14 D.O.
(malt)
16
Parameter FLS FLB
Total P (ug/L)| __20.00 323.00
Dissolved P (ug/L) ND. 230
Chi-a (ug/L) 643 NA
636.00 578.00
N
ND ND
Total N (jg/)] __636.00 578.00
Tab Cond. (uS/cm)|__86.60 89.80
LabpH| __8.03 757
TKalinity (mg/L CacO. 3920 7180
Total Susp. Solids (mg/L) 60 280
Calcium (mg/L) A A
(malL) A A
Hardness (mg/L) A A
Color (SU)[__15.00 A
Turbidity (NTU) A A
Data collected by TAH and DAC (Onterra)
Fawn Lake
Date: 8/26/2013 Max Depth: 15.5
Time: FLS Depth (ft): 3.0
Weather: 67F, light wind, 100% clouds FLB Depth (f): 13.0
Entry: EEH Secchi Depth (ft): 7.5
Depth Temp D.O. Sp. Cond.
i ) (mglL) pH (uS/cm)
5
4
1 August 26, 2013
-9 0 10 15 20 25 30
8 o
1§| 7
12] T
14 1 2
15| 7
4
6
g
£ 8
&
S 10
12 —a—Temp
(c)
14 o,
(malt)
16
Parameter FLS
Total P (ug/L) 893
Dissolved P (ug/L) NA
Chl-a (ug/L)[ 1060
TN (g NA
NO; + NO,-N (ug/ N
NH;-N (pg/h) N
Total N (ig/L) NA
Tab Cond. (pS/cm) NA
Lab pH NA
Ikalinity (mg/L CaCO: N
Tolal Susp. Solids (mg/L) NA
Calcium (mg/L) 9.99
Magnesium (mg/L NA
Hardness (mg/L NA
Color (SU, NA
Turbidity (NTU) NA

Data collected by MKH and TAH (Onterra)

2013
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Fawn Lake

Fawn Lake
Date: 10/10/2013 Max Depth: 14.8
Time: 9:15 FLS Depth (ft): 3.0
Weather: Clear, 25% clouds, 49F, no wind FLB Depth (ft): 12.0
Entry: EEH Secchi Depth (ft): 11.0
Depth Temp DO Sp. Cond.
(it) (Q) (mg/L) pH (uSfem)
¥ 8
8
7, October 10, 2013
z 0 10 15 20 25 30
0
10] 7
o :
14] 3 2
4
~ 6
g
£ 8
£
5
S10
12 —a—Temp
c)
14 D.0.
(mgl)
16
Parameter FLS FLB
Total P (ug/L)| __26.40 2690
Dissolved P (ug/L) A NA
Chi-a (ug/L) a1 NA
IA NA
L) NA
NA NA
Total N (ug/L) NA NA
Tab Cond. (uS/cm) NA NA
Lab pH NA NA
TRaliity (gl CaCo; NA NA
Total Susp. Solids (mg/L) D ND
Calcium (mg/L) A A
(malL) A A
Hardness (mg/L A A
Color (SU; A A
Turbidity (NTU) A A
Data collected by TWH and TAH (Onterra)
Fawn Lake
Date: 2/19/2014 Max Depth: 12.2
Time: 12:57 FLS Depth (ft): 3.0
Weather: 100% sun, southern wind 10-15 mph, 30F FLB Depth (ft): 100
Entry: EEH Secchi Depth (ft): 7.2
Depth Temp D.O. Sp. Cond.
i ) (mglL) pH (uSlcm)
X 8
8
7 February 19, 2014
L 10 15 20 25 30
0. 0
10[ 0.
11] [
2
4
6
g
£ 8
-3
&
S 10
12 —a—Temp
(c)
14 o,
(malt)
16
Parameter FLS FLB
Total P (ug/L)|___29.90 296.00
Dissolved P (/L 5.00 110.00
Chi-a (uglL NA NA
TKN (ug/D)[ 510,00 1020.00
NO; # NON (uglL)[__54.00 ND
NH;-N (pg/h) 18800 572.00
Towal N (ugl)| 75200 1592.00
Tab Cond. (uS/cm) NA NA
Lab pH NA NA
Tkalinity (mg/L CaCo;, N NA
Total Susp. Soids (mg/L) A A
Calcium (mglL A A
Magnesium (mg/L A A
Hardness (mg/L) A A
Color (SU, A A
Turbidity (NTU) A A

Data collected by TWH and DAC. Ice Thickness: 1.7 ft

2013
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Fawn Lake Appendix C
Water Quality Data Morphological / Geographical Data Watershed Data
2013-2014 Surface Bottom Parameter Value [WitWS Class Acreage Kalyr Tos/yr
Parameter Count Mean Count Mean Acreage Forest 0.0
Secchi Depth (feet) 6 8.9 NA NA Volume (acre-feet) Open Water 00
Total P (ug/L) 6 24.0 6 126.9 Perimeter (miles) Pasture/Grass 0.0
Dissolved P (ug/L) 3 36 3 56.2 Shoreland Developmetnt Factor Row Crops 00
Chl a (ug/L) 5 6.4 0 NA Maximum Depth (feet) Urban - Rural Residential 0.0
TKN (ug/L 3 450.3 3 663.0 County \Wetland 0.0
NO3+NO2-N (ug/L) 3 54.0 3 ND \wBIC
NH3-N (ug/L) 3 188.0 3 572.0 Lillie Mason Region (1983) NLF Ecoregion Watershed to Lake Area
Total N (ug/L) 3 531.0 3 853.7 Nichols Ecoregion (1999) LFL
Lab Cond. (uS/cm) 2 84.1 2 873
Lab pH 2 7.9 2 76
Alkal (mg/l CacO3) 2 375 2 39.4
| Total Susp. Solids (mg/l) 3 24 3 26
Calcium (ug/L) 3 103 0 NA
(mg/L) 2 29 0 NA
Hardness (mg/L) 2 379 0 NA
Color (SU) 2 15.0 0 NA
Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1985
2013 46.8 49.3 45.7
All Years (Weighted) 468 493 457
Shallow, Lowland 546 526 524
Drainage Lakes
NLF Ecoregion 48.1 475 45.7
Secchi (feet) Chlorophyll-a (ug/l) Total Phosphorus (ug/L)
Growing Season Summer Growing Season Summer Growing Season Summer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1985 1 8.9 0 1 27.0 0.0
2013 5 9.2 3 8.8 5 6.4 3 6.7 5 228 3.0 19.2
Al Years (Weighted) 91 88 6.4 6.7 235 192
Shallow, Lowland
Drainage Lakes 56 o4 330
NLF Ecoregion 8.9 5.6 21.0
July 2013 N: 636.0
July 2013 P: 20.0
Summer 2013 N:P 32:1

2013
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Wild Rice Lake
Wild Rice Lake
Date: 5/27/2014 Max Depth: 23.6
Time: 13:50 WRLS Depth (ft): 3.0
Weather: 85% clouds, light breeze, 73 WRLB Depth (ft): 21.0
Entry: EEH Secchi Depth (ft): 4.1
Depth Temp D.O. Sp. Cond.
(ft) (c) (mg/L) pH (uSlcm) May 27, 2014
21, X
2 — . 0 5 10 15 20 25 30
12] 7.6 5
15
18] 5.4 =
21 5 73 10
£
3
815
—o—Tomp
20 (c)
D.0.
(mglL)
Parameter WRLS WRLB
Total P (ug/L)|___21.40 18.50
Dissolved P (ug/L} ND ND.
Chi-a (/L) __10.00 NA
TKN 390.00 308.00
+ Hg/
NH3-N{pg/T) ND 1840
Tolal N (ug/L)] 390,00 350.70
Lab Cond. (uS/cm; 82.60 80.10
bpH| 754 7.28
TKalinfty (mg/L CaCO, 36.80 5.60
Tolal Susp. Solids (mg/L)] 260 )
alcium (mgl 1110 A
jum (mglL)| ___2.76 A
Hardness (mg/L) __39.00 A
Color (SU)__40.00 A
Turbidity (NTU; NA A
Data collected by EAT, SDF, and EEH (Onterra)
Wild Rice Lake
Date: 6/23/2014 Max Depth: 24.0
Time: 13:30 WRLS Depth (ft): 3.0
Weather: 72F, 100% clouds, breezy WRLB Depth (ft): 21.0
Entry: EEH Secchi Depth (ft): 7.4
Depth Temp D.O. Sp. Cond.
(ft) (c) (mg/L) pH (uSlcm) June 23,2014
235 Z: 0 5 10 15 20 25 30
22.5] 7. 0
N 7.
6] 7.
12| .5] .. 5
15 3]
18] 7] =
21 0] 10
23] 7 £
3
15
-
2 5"
—e—00
(mgL)
Parameter WRLS WRLB
Total P (uglL)|___21.20 22.60
Dissolved P (ug/L} NA NA
Chi-a (uglL)| __4.49 NA
TKN (ug/L) NA NA
NO; + NO,-N (g NA NA
NH3-N{pg/T] N N/
Tolal N (ugiL NA NA
Lab Cond. (uS/cm. NA NA
Lab pH NA NA
Ikalinity (mg/L CaCO; N N/
Tolal Susp. Solids (mglL A A
alcium (mgl A A
um (mgl A A
Hardness (mg/L A A
Color (SU A A
Dissolved P (ug/L) A A
Data collected by TAH (Onterra)
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Wild Rice Lake

Wild Rice Lake
Date: 7/23/2014 Max Depth: 22.6
Time: 11:35 WRLS Depth (ft): 3.0
Weather: 70% clouds, 68F WRLB Depth (ft): 20.0
Entry: EEH Secchi Depth (ft): 6.2
Depth Temp DO. Sp. Cond.
(ft) (c) (mglL) pH (uSlcm) July 23,2014
22. Z 0 5 10 15 2 25 30
22. 7. °
2 7.
12 5
15
18 =
20 - L0
21 5. £
3
815
—o—Temp
20 ()
—a—D.0.
(mgl)
Parameter WRLS WRLB
Total P (ug/L)|___18.20 20.20
Dissolved P (ug/L; D 2.50
Chl-a (ug/L) .45 NA
TKN 734,00 407.00
O3+ NO-N (g
NH;N (/L) ND TT800
Tofal N (ug/L)| __434.00 407.00
Tab Cond. (uS/cm)| __94.60 99.60
ab pl 7.62 7.29
ATKality (mglL CaCOs)[__43.00 7550
Total Susp. Solids (mg/L)| __2.80 320
Calcium (mgll 11,50 A
fum (mg/L)| ___2.86 A
Hardness (mg/L) __40.50 A
Color (SU)|__50.00 A
Turbidity (NTU NA A
Data collected by TWH and SDF (Onterra)
Wild Rice Lake
Date: 8/1212014 Max Depth: 24.3
Time: 12:30 WRLS Depth (ft): 3.0
Weather: 65F, 1% clouds WRLB Depth (ft): 21.0
Entry: EEH Secchi Depth (ft): 6.8
Depth Temp DO. Sp. Cond.
() (c) (mg/L) pH (uSlcm) August 12,2014
22. - 0 5 10 15 20 25 30
22. °
12 5
15 3
18 2 =
21 Xl L 10
22| X £
3
815
—e=Temp
20 (c)
—e-DO.
(mgL)
Parameter WRLS WRLB
Total P (pg/L)|___16.70 18.70
Dissolved P (ug/L A NA
Chl-a (ug/L) 15 NA
TN (ug/L A NA
O3+ NO-N (g N
NH;N (/L) NA NA
Tofal N (ug/C NA NA
Tab Cond. (uSicm NA NA
Lab pH[___NA NA
ATKality (gl CaC0; NA NA
Total Susp. Solids (mglL A A
alcium (mgll A A
fum (mgl A A
Hardness (mg/L A A
Color (SU A A
Turbidity (NTU A A

Data collected by TWH and JLW (Onterra)
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Wild Rice Lake
Wild Rice Lake
Date: 10/22/2014 Max Depth: 22.9
Time: 14:20 WRLS Depth (ft): 3.0
Weather: 50F, slight wind, 30% clouds WRLB Depth (ft): 21.0
Entry: EEH Secchi Depth (ft): 8.2
Depth Temp DO, Sp. Cond.
() (c) (mg/L) pH (uSlcm) October 22, 2014
0 5 10 15 20 25 30
0
12 5
15]
18| =
21 L 10
22 =
2
815
—e—Temp
20 ()
—e—D0.
(mglL)
Parameter WRLS WRLE
Total P (ug/L)| 1490 13.30
Dissolved P (ug/L NA NA
Chl-a (ug/L) 4.92 NA
TKN NA NA
NO, ¥ NO,N (g N N
NF,-N (/D) NA NA
Total N (ug/L NA NA
Lab Cond. (uS/cm NA NA
NA NA
AlKalinity (mg/L CaCO; NA NA
Total Susp. Solids (mg/L D ND
Calcium (mg/ A A
ium (mg/L) A A
Hardness (mg/L A A
Color (SU A A
Turbidity (NTU A A
Data collected by TAH and DAC (Onterra)
Wild Rice Lake
Max Depth: 22.5
WRLS Depth (ft): 3.0
Weather: 20F, very windy, 80% clouds WRLB Depth (ft): 20.0
Entry: EEH Secchi Depth (ft): 5.0
Depth Temp DO, Sp. Cond.
() (c) (mg/L) pH (uSlcm) February 24, 2015
2 0 5 10 15 20 25 30
0
12 5
1%
18| =
21 L 10
£
2
815
—a—Temp
20 (<)
D.0.
(mglL)
Parameter WRLE
Total P (ug/L) 18.30
Dissolved P (ug/L 3.30
Chl-a (ug/L) NA
TKN %Eg/L 453.00
g
NF,N (/) 13100
Total N (ug/L 561.00
Lab Cond. (uS/cm NA
Lab pH| NA NA
AlKalinity (mg/L CaCO; NA NA
Total Susp. Solids (mg/L, A A
Calcium (mg/ A A
ium (mg/L) A A
Hardness (mg/L A A
Color (SU A A
Turbidity (NTU A A

Data collected by DAC and TAH (Onterra). Ice thickness: 1.7 feet
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Wild Rice Lake Appendix C
Water Quality Data Morphological / Geographical Data Watershed Data
2014-2015 Surface Bottom Parameter [WiLws Ciass Acreage Kalyr Tbs/yr
Parameter Count Mean Count Mean Acreage Forest 0.0
Secchi Depth (feet) 6 6.3 NA NA Volume (acre-feet) Open Water 0.0
Total P (pg/L) 6 17.7 6 18.6 Perimeter (miles) Pasture/Grass 0.0
Dissolved P (pg/L) 3 ND 3 29 Shoreland Developmetnt Factor Row Crops 0.0
Chi a (ug/L) 5 6.0 0 NA Maximum Depth (feet) Urban - Rural Residential 00
TKN (ug/L 3 376.0 3 389.3 County Wetland 0.0
NO3+NO2-N (ug/L) 3 82.0 3 754 (WBIC
NH3-N (ug/L) 3 49.7 3 89.1 Lillie Mason Region (1983) NLF Ecoregion Watershed to Lake Area
Total N (ug/L) 3 4033 3 4396 ichols Ecoregion (1999)
Lab Cond. (uS/cm) 2 88.6 2 89.9
Lab pH 2 7.6 2 7.3
Alkal (mg/l CaCO3) 2 39.9 2 40.6
Total Susp. Solids (mgl) 3 27 3 32
Calcium (ug/L) 2 1.3 0 NA
Magnesium (mg/L) 2 28 0 NA
Hardness (mg/L) 2 39.8 0 NA
Color (SU) 2 45.0 0 NA
Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1971
1975 51.7 53.2
1976 53.2
1984 53.2 46.8
1985
1993 41.6
1999 50.4
2000 48.2
2001 46.4
2002 48.1
2003 46.4
2004 46.6
2005 44.7
2006 47.2
2014 46.4 46.4 49.5
All Years (Weighted) 49.1 486 47.2
Shallow, Lowland 546 526 524
Drainage Lakes
NLF Ecoregion 48.1 47.5 45.7
Secchi (feet) Chlorophyll-a (ug/L) Total Phosphorus (pg/L)
Growing Season Summer Growing Season Summer Growing Season Summer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1971 1 28.0 0.0
1975 1 5.2 1 52 2 235 1.0 27.0
1976 4 26.3 1.0 30.0
1984 1 8.2 1 8.2 1 10.0 1 10.0
1985 1 17.0 0.0
1993 2 11.8 2 1.8
1999 7 6.1 6 6.4
2000 8 74 4 74
2001 8 8.1 6 8.5
2002 3 7.8 2 7.5
2003 8 7.9 6 8.4
2004 5 8.3 5 8.3
2005 3 9.5 3 9.5
2006 3 8.0 3 8.0
2014 5 6.5 3 6.8 5 6.0 3 5.0 5 185 3.0 187
All Years (Weighted) 7.7 8.0 6.7 6.3 223 226
Shallow, Lowland
Drainage Lakes 56 o4 33.0
NLF Ecoregion 8.9 56 21.0
July 2014 434.0
July 2014 P: 18.2
Summer 2014 N:P 24

2014
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Alder Lake

Alder Lake
Max Depth: 27.8
ALS Depth (ft): 3.0
Weather: 85% clouds, light breeze, 73F ALB Depth (ft): 26.0
Entry: EEH Secchi Depth (ft): 5.0
Depth Temp D.0. Sp. Cond.
(ft) (c) (mg/L) pH (uSlcm) May 27, 2014
21 .
& 3 . 5 10 15 20 25 30
7.
12| 3 5
15 1 7.5
18] .8/ =10
21 6 L
24 .7 £
26 4 72 2 15
27] .0 Q
20
—a—Temp
(c)
25 e D.0.
(mglL)
Parameter ALS ALB
Total P (uglL)| 2020 19.90
Dissolved P (ug/L} ND ND.
Chl-a (ug/L) 917 NA
/L) 379.00 519.00
NO; + NO,-N (g ND 0.
NH3-N{pg/T) ND 127.00
Total N (ug/L)| 37900 598.90
Lab Cond. (uS/cm; 75.20 85.00
LabpH| 750 7.08
TKalinfty (mg/L CaCO, 33.20
Total Susp. Solids (mg/L 2.80 5]
Calcium (mgl 9.72 A
ium (mg/L) 237 A
Hardness (mg/L) _34.00 A
Color (SU)__50.00 A
Turbidity (NTU; NA A
Data collected by EAT, SDF, and EEH (Onterra)
Alder Lake
Date: 6/23/2014 Max Depth: 28.4
Time: 12:45 ALS Depth (ft): 3.0
Weather: 72F, 100% clouds, breezy ALB Depth (ft): 26.0
Entry: EEH Secchi Depth (ft): 6.6
Depth Temp D.0. Sp. Cond.
(ft) (c) (mg/L) pH (uSlcm) June 23,2014
23 77 5 10 15 2 25 30
22. 77 °
.7
12) s
15]
18] =10
21 T
24] £
o z 15
[=]
20
—a—Temp
(c)
25 —8—D.0.
(mglL)
Parameter ALS ALB
Total P (uglL)| 1840 22.80
Dissolved P (ug/L} NA NA
Chl-a (ug/L) 365 NA
TKN (ug/L) NA NA
NO; + NO,-N (g NA NA
NH3-N{pg/T] N N/
Total N (ug/C NA NA
Lab Cond. (uS/cm. NA NA
Lab pH NA NA
Ikalinity (mg/L CaCO; N N/
Total Susp. Solids (mg/L A A
alcium (mgl A A
ium (mg/L) A A
Hardness (mg/L A A
Color (SU A A
Dissolved P (ug/L) A A
Data collected by TAH (Onterra)
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Alder Lake

Alder Lake
Date: 7/23/2014 Max Depth: 27.5
Time: 12:25 ALS Depth (ft): 3.0
Weather: 75% clouds ALB Depth (ft): 25.0
Entry: EEH Secchi Depth (ft): 6.5
Depth Temp DO. Sp. Cond.
(ft) (c) (mglL) pH (uSlcm) July 23,2014
23. I 0 5 10 15 2 25 30
22. 7. °
2 7.
7.
12 5
15
18 =10
21 £
24] =
4 g1s
27| o
20
—a—Tomp
(C)
25 0.0,
(mg)
Parameter ALS ALB
Total P (ug/L)|___14.30 19.70
Dissolved P (ug/L; ND D
Chi-a (ug/L)| __4.78 A
TKN 368.00 739.00
O3+ NO-N (g D
NH;N (/L) ND 75600
Tofal N (ug/L)| 368,00 739.00
Tab Cond. (uS/cm)| __89.90 102.00
ab pl 7.65 712
ATKality (mgll CaCOs)[ 4020 7800
Total Susp. Solids (mg/L)| __3.33 40
Calcium (mgll 11.00 A
fum (mg/L 77 A
Hardness (mg/L) __38.90 A
Color (SU)|__40.00 A
Turbidity (NTU A A
Data collected by TWH and SDF (Onterra)
Alder Lake
Date: 8/1212014 Max Depth: 27.9
Time: 13:36 ALS Depth (ft): 3.0
Weather: 65F, 0% clouds ALB Depth (ft): 25.0
Entry: EEH Secchi Depth (ft): 8.4
Depth Temp DO. Sp. Cond.
(ft) (c) (mglL) pH (uSlem) August 12,2014
22: - 5 10 15 2 25 30
22. 0
B
12 5
15
18 =10
21 £
24] =
52 215
27| a
20
—e=Tomp
(C)
25 —e-DO
(mgl)
Parameter ALS ALB
Total P (pg/L)|__13.50 20.10
Dissolved P (ug/L A A
Chl-a (ug/L) 19 A
TN (ug/L A A
O3+ NO-N (g
NH;N (/L) NA NA
Tofal N (ug/C NA NA
Tab Cond. (uSicm NA NA
Lab pH[___NA NA
ATKality (gl CaC0; NA NA
Total Susp. Solids (mglL A A
alcium (mgll A A
fum (mgl A A
Hardness (mg/L A A
Color (SU A A
Turbidity (NTU A A

Data collected by TWH and JLW (Onterra)
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Alder Lake

Alder Lake
Date: 10/22/2014 Max Depth: 27.0
Time: 13:40 ALS Depth (ft): 3.0
Weather: 50F, slight wind, 30% clouds ALB Depth (ft): 25.0
Secchi Depth (ft): 7.7
Depth Temp DO, Sp. Cond.
() (c) (mg/L) pH (uSlcm) October 22, 2014
5 10 15 20 25 30
0
12 5
15]
18 =10
21 T
24| £
2}{ 315
a
20
—a—Temp
(C)
25 —a—D.0.
(mg/L)
Parameter ALS ALB
Total P (ug/L) 14.60 14.90
Dissolved P (ug/L; NA A
Chl-a (ug/L) 817 A
TKN NA A
NO, ¥ NO,N (g N
NF,-N (/D) NA NA
Total N (ug/L NA NA
Lab Cond. (uSlcm, NA NA
NA NA
AlKalinity (mg/L CaCO; NA NA
Total Susp. Solids (mg/L D ND
Calcium (mg/l A A
ium (mg] A A
Hardness (mg/L; A A
Color (SU A A
Turbidity (NTU] A A
Data collected by TAH and DAC (Onterra)
Alder Lake
Date: 2/24/2015 Max Depth: 25.6
Time: 9:30 ALS Depth (ft): 3.0
Weather: 20F, windy, snowing ALB Depth (ft): 23.0
Entry: EEH Secchi Depth (ft): 4.5
Depth Temp DO, Sp. Cond.
() (c) (mg/L) pH (uSlcm) February 24, 2015
A 0 5 10 15 20 25 30
0
12 5
15]
18] =10
21 T
24] S5
&
a
20
—e—Temp
(c)
25 D.0.
(mg/L)
Parameter ALS ALB
Total P (ug/L) 12.00 26.80
Dissolved P (ug/L; 1.80 6.30
Chl-a (ug/L) NA NA
TKI L 291.00 711.00
NO, ¥ NO,N (g 8210 53
NH, N (ig/D)] 4240 351.00
Total N (ug/L)[__373.10 770.20
Lab Cond. (uSlcm, NA NA
Lab pH| NA NA
AlKalinity (mg/L CaCO; NA NA
Total Susp. Solids (mg/L, A A
alcium (mgll A A
ium (mg/ A A
Hardness (mg/L; A A
Color (SU A A
Turbidity (NTU] A A

Data collected by DAC and TAH (Onterra).
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Alder Lake Appendix C
Water Quality Data Morphological / Geographical Data Watershed Data
2014-2015 Surface Bottom Parameter Value [WiLws Ciass Acreage Kalyr Tbs/yr
Parameter Count Mean Count Mean Acreage Forest 0.0
Secchi Depth (feet) 6 6.5 NA NA Volume (acre-feet) Open Water 0.0
Total P (pg/L) 6 15.5 6 20.7 Perimeter (miles) Pasture/Grass 0.0
Dissolved P (pg/L) 3 18 3 6.3 Shoreland Developmetnt Factor Row Crops 0.0
Chi a (ug/L) 5 56 0 NA Maximum Depth (feet) Urban - Rural Residential 00
TKN (ug/L 3 346.0 3 656.3 County Wetland 0.0
NO3+NO2-N (ug/L) 3 82.1 3 69.6 (WBIC
NH3-N (ug/L) 3 424 3 309.3 Lillie Mason Region (1983) NLF Ecoregion Watershed to Lake Area
Total N (ug/L) 3 373.4 3 702.7 ichols Ecoregion (1999 NLFL
Lab Cond. (uS/cm) 2 826 2 935
Lab pH 2 7.6 2 71
Alkal (mg/l CaCO3) 2 36.7 2 431
Total Susp. Solids (mg/l) 3 3.1 3 6.4
Calcium (ug/L) 2 10.4 0 NA
Magnesium (mg/L) 2 26 0 NA
Hardness (mg/L) 2 36.5 0 NA
Color (SU) 2 45.0 0 NA
Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1971
1975 47.3 52.9
1976 47.3
1984 49.7 45.7
1985
1990 45.6
1991 45.9
1993 44.7
1994 45.5
1995 44.2
1996 47.8
1997 407
1998 46.7
1999 45.5
2000 46.6 46.4 45.5
2001 48.3 44.3 46.0
2002 435 39.4 44.2
2003 46.0 429 44.4
2004 51.4 437 44.9
2005 441 39.2 43.7
2006 45.8 397
2014 43.6 43.0 48.7
All Years (Weighted) 46.7 428 45.2
Deep, Lowland Drainage 404 407 462
Lakes
NLF Ecoregion 48.1 47.5 45.7
Secchi (feet) Chlorophyll-a (ug/L) Total Phosphorus (pg/L)
Growing Season Summer Growing Season Summer Growing Season
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1971 2 29.0 0.0
1975 3 5.4 3 54 2 20.0 1.0 20.0
1976 3 277 1.0 20.0
1984 1 8.9 1 8.9 1 7.0 1 7.0
1985 1 4.9 0 1 20.0 0.0
1990 5 9.2 4 8.9
1991 3 10.1 1 8.8
1993 7 9.5 7 9.5
1994 4 9.0 4 9.0
1995 7 9.5 6 9.8
1996 6 7.9 5 77
1997 4 12,5 4 125
1998 5 8.7 4 8.3
1999 7 9.0 7 9.0
2000 12 9.2 9 9.0 2 6.0 1 5.0 2 19.0 1.0 19.0
2001 6 8.6 3 8.7 5 54 3 4.0 6 215 3.0 21.3
2002 8 9.9 6 9.8 4 3.4 3 25 4 16.5 3.0 15.3
2003 10 104 7 9.7 4 3.6 3 3.5 6 185 4.0 18.3
2004 4 9.4 4 9.4 5 4.7 4 3.8 6 24.7 4.0 26.5
2005 12 9.8 9 10.2 5 2.9 4 24 5 17.8 3.0 16.0
2006 1 2.5 1 2.5 1 18.0 1.0 18.0
2014 5 6.8 3 7.2 5 5.6 3 3.5 5 16.2 3.0 15.4
All Years (Weighted) 9.2 9.2 45 35 20.5 19.2
Deep, Lowland
Drainage Lakes 85 o 230
NLF Ecoregion 8.9 56 21.0
July 2014 368.0
July 2014 P: 14.3
Summer 2014 N:P 26 :1
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Manitowish Lake
Water Quality Data

Manitowish Lake

Date: 5/10/2016
8

Time:
Weather: 50F, 50% clouds
H Secchi Depth (f): 7.1

Entry: EE)
Sp. Cond.
Depth () | Temp () | D.0. (mgy oH (usiom)
May 10,2016
o 5 0 15 2 25 30
o
10
2
B
£
3
8
“
s —a—Temp (C)
~=-00. (mat)
60
Parameter is L)
Tola P gl] 1950 3180
Dissolved P (ug/L) 210 260
Gha (bgl)| 778
TN gl 452,00 555,00
 — e 5490
[ WaNGen o | @ |
TolaN (ugl) 45200 | 60900
56 Cond. (uSiemj 52 9300
Lab pH[ 7.5 138
ey (gl CaCt)l 3
ol Susp. Soids (mglL] 3.1
Goloum (mg'L} 11
Wagnesium (mglL] 25
Hardness (mg/Lj| 4020
Color (SU)[ 2000
Turbiiy (NTUI A
Data colected by TWH and TAH (Onterra)
Manitowish Lake
Date: 61222016 Wax Depth: 582
Time: 15:30 LS Depth (f): 30
Weather: 50% clouds, 3, ight breeze. LB Doptn (f): 56.0
Entry: JW Secchi Depth (f): 86
Sp. Cond.
Depth (1) | Temp () | D.0. (ma pH (usiom)
June 22,2016
5 0 15 2 25 30
10
2
X g
£
g
8
“
—e=Temp ()
i ~==D0. (mat)
60
Parameter X
Tola P gl] 1570 5.0
Dissolved P (o'l
Chia (ugll
TRN o)
NOTTRON (i
AN (ol
Tota N (g
o5 Gong (5]
Lab pri
WKalfy (g CaCCy
ol Susp. Soids (mgl]
Galoum (mo/L
Wagnesium (m
Hardness (mg/L
Color (S0
Turbiiy (NTU

[Data collected by TAH (Onterra)

2016
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Manitowish Lake
Water Quality Data

Manitowish Lake

Date: 772712016 Max Depth: 600
Time: 15:05 LS Dopth (f: 3.0
Weather: Rain, overcast, 70F, little wind LB Depth (ft): 58.0
Entry: VB Secchi Depth (f): 8.0
Sp Cond.
Depth () | Temp () | D.O.(mg) | ph (uSiem)
T 5|
5
2] July 27,2016
2] 0 10 15 20 25 30
o o
9
10
2
g
£30
z
g
3
“
= —e—Temp (C)
—&—D.0. (mgl)
60
Farameter s [t
Tola P g] 1440 7920
Dissolved P (ugL] D 230
Chia (ol 216 A
TR (uglL)| 462,00 5500
7012071 e
RN gl D 25900
Tola N (bo/L) 46200 555,00
b Cond. (uSlcm| 6720 104,00
) 12 657
a 3510
el Susp_ Solds (gl D
Galoum (molL A
Wiagnesiom (mgL| 304 A
Haraness (mgiLjl —41.70 7y
Golor (SU)[ 2000 [y
Tubidity (NTU 7y
Bata collecied by TAH (Onterra)
Manitowish Lake
Date: 81162016
Time: 11:00
Weather: 72F. 10% couds ight breeze. 570
Entry: VB Secchi Dopth (f): 10.2
Sp Cond.
Depth (ft) Temp (' pH. (uSfem)
7
3
B August 18,2016
13} o 10 15 20 25 30
7o o
2
26
2 10
32
57
a7l i 20
a7 53] _
52 53] €
57 8.1 w0
60 50) g
3
“
50
60
Farameter s 5
Tola P pgl] 14,00 210
Dissolved P (ugiL) — NA
Chia (bg/l| 001
TRN ol
¥ NON (g
NN (gL
Total N (ug/L)

Lab Cond. (pS/cm)
Lab pH
ARaTy Tmg/L Cacey)

Magnesium (mg/L|

Hardness (mg/L)
Color (SU}
Turbidty (NTU]

Data collected by TAH and AAH (Onterra).

2016

Appendix C

Onterra, LLC



Manitowish Lake
Water Quality Data

Manitowish Lake
: 10242016 Max Depth:
1210 LS Depth (f): 30
10% douds, 47F LB Depth (f): 54.0
: MB Secchi Depth (f): 6.2
Sp.Cond.
Depth () | Tomp () | D.O.(mg) | ph {uSiem)
9.1
)
m October 24,2016
[X) o 5 w5 w2 %
7 59] o
10
2
g
£3
z
g
3
“
50
—a=Temp (<)
~e=00. (mg)
60
Farameter [t
Toll P (pg] 1610 5%
Dissonved P (ugiL) — NA Ty
Chia (bg/l) 774 7y
TRN (ol 7y
¥ NON (g
RN (g
TotaN (ol 7y
7y
7y
usp. Solds (|
Galoum (mgLj A
Wagnesium (mglL] __NA
Haraness (mgiLjl A
Golor (S NA
Turbiity (NTU] A
Bata collected by JWB and TWH (Ontera)
Manitowish Lake
Date: 21212017
1400
Weather: 5% clouds, 50F, 8mph vind 540
Entry: VB Secchi Depth (f): 96
T Sp Cond.
Deptn(®) | Temp(C) | DO.(mgh) | pH {uSiem)
100
February 21,2017
5 w0 s w2 %
o
10
2
g
£3
z
g
3
“
50
Temp (C)
0. (mgl)
60

Paramter s )
Total P (ug/l] 1620 69.30
Dissolved P (ugiL
Chi-a (ug/l)
TKN (ug/L
= NON (pgf
NH,N (sg) __ND S0

Total N (ug/L)_332.40 1330.00
Lab Cond. (pS/cm)
Lab pH
ARaTy Tmg/L Cacey)

Magnesium (mg/L|

Hardness (mg/L)
Color (SU}
Turbidty (NTU]

Data collected by TWH & JWIB (Onterra). Ice depth: 121,
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Manitowish Lake AppendixC
Water Quality Data

Water Quality Data

20162017 Surface fom
Parameter Count Mean Count Mean
Secchi Depth (feet) 6 85 NA NA
Total P 6 163 6 411
Dissolved P (uglL) 3 28 3 39
chl a (ugit) 5 40 0 NA
[TKN (pglL 3 3813 3 8133
INO+NO, N (ugiL) 3 824 3 549
NH-N (ugiL) 3 ND 3 3172
[Total N (ug/L) 3 4088 3 8316
Lab Cond. (S/cm) 2 897 2 99.0
ikl (mgil CaC0,) 2 374 2 416
[Total Susp. Solids (mgh) 3 30 3 33
Calcium (mg/L) 2 116 0 NA
[Magnesium (mgiL) 2 29 0 NA
Hardness (mgiL) 2 410 0 NA
Color (SU) 2 200 0 NA
[Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year T Chia Secchi
1973 439
1974 450
1975 44.1 463
1992 391
1993 394
1994 366
1995 388
1996 383
1997 36.9
1998 384
2016 429 341 450
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
All Years (Weighted) 32 341 393
DLDL Median 494 497 462
LE 48.1 475 457
Secchi (feet) Chiorophyii-a (nglt) Total Phosphorus (ugit)
Growing Season Summer Growing Season Summer Growing Seasor Summe
Year Count Mean Count Mean Count Mean Count Mean Count Count Mean
1973 2 107 1 100 2 10 100
1974 3 86 1 93 3 10 200
1975 2 85 2 85 2 10 160
1992 4 14.0 4 14.0
1993 9 138 8 138
1994 5 167 5 167
1995 6 146 5 143
1996 4 148 4 148
1997 4 163 4 163
1998 4 145 3 147
2016 5 82 3 93 5 40 3 14 5 163 30 147
"All Years (Weighted) 33 38 70 1a 773 50
DLDL Median 85 70 230
NLF Ecoregion Median 89 56 210

2016 Onterra, LLC



Little Star Lake
Water Quality Data

Littlo Star Lake

Date: 5/10/2016

Time:
Weather: 51F, 100% clouds
Secchi Depth (f): 9.1

Entry: EEH
Sp. Cond.
Depth () | Temp () | D.O. (mgy pH (ySiem)
May 10,2016
o 5 0 5 0 25 30
o
s
i 10
15
2
o2
B
w0
B35
S0
4
50 —e=Temp (<)
55 —8-D.0. (mglL)
6
o
1
I
1
Parameter [ -
ol P gl]_ T6.80 | 72230 |
Dissolved P (pg/L} 250 1.90
Gha (bgli| .25
TRN gl 341,00 7500
e e 71 D
— WAN Gl ND o
TolaN (ug] 5100 7500
a6 Cond.(ySicm] 96,00 9770
Lab pH 791 73
Wty gL Catty] 3620 50|
ol Susp. Soids (mglL] 240
Goloum (mg'Lj 1200
Wagnesium (mL| 2.9
Hardness (mg/Lj| 4200
obor (SU)| 500
Turbiiy (NTUI— NA
Data collected by TWH & TAH (Onterra)
Lt Star Lake
Date: 612212016 Wax Depth: 650
Time: 14:40 LS Depth (ft): 3.0
Weather: 75% clouds, 75F, ight breeze. LB Doptn (f): 63.0
intry: JLW cchi Depth (ft): 17.7
Sp. Cond.
Depth (ft) Temp (‘¢ D.0. (mg/! PH (uSlcm)
June 22,2016
o 5 0 5 2 25 30
o
- s
1 10
T
1 15
T 2
93] o
03] €
7.9, £
B3
S0
4
50 —a=Temp (<)
55 —a-D.0. (mglL)
6
o
Parameter is [T
TP (gl 1120 76.60
Dissolved P (pg/L} NA
Ghia (boli| —ND.
TRN o)
NO, + NON (uglL]
— NAN (ol
Tota N (g1
o5 Gong (5]
Lab pri
TRalifty gt CaCey
ol Susp. Soids (mgl]
Galoum (mo/L
Wagnesium (m
Hardness (mg/L
Color (S0
Turbiiy (NTU

[Collected by TAH (Onterra),

2016
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Little Star Lake
Water Quality Data

Litle Star Lake
Date: 712712016 Wax Depth 649
Time: 1425 LS Depth (f): 30
Weather: Overcast, no wind 72F LB Depth (f): 630
Entry: VB Secchi Depth (f): 152
I Sp.Cond.
Dopth () | Temp (C) | DO.(ma) | pH {uSiem)
T a4
79
,El July 24,2016
o 5 L I ')
o
5 5
T 0
X 15
)
2%
€
v
25
Sw
5
50
55 ~a=Temp (C)
6 -=-0.0. (mgl)
65
I
1
1
Parameter s ]
GlalP (gLj 10,80 2650
Dissoived P (ug/L) 1.90 330
Chia (g 070 NA
TRN (pg/L)] 296,00 36,00
7012071 i e 1.
NN (i) WD 5250
Tolal N (gL 296,00 576,00
55 Cond. [ySlcm] 9040 10200
Lab, 708
a 00
ND
A
NA
NA
NA
N
Data colleced by TAH (Oriera)
Litle Star Lake
Date: 8/1812016
imo: 1020
Weather: 10% clouds, 72F, ght breeze
Entry: JMB Secchi Depth (f): 175

Sp-Cond.
(uSlcm)

Dopth () | Temp (<)
7 253

Depth (ft)

August 18, 2016
5 10 15 20 5 3

Parameter [x

el P (g 11

Total P (ug/L
Dissolved P (ugiL

Chi-a (ug/l)

TRN

= O (1

N (o
NN (g7

Total N (ug]

Lab Cond. (pS/cm)
Lab pH
ARaTy (gL Cacey)

Total Susp. Solids (mg/L|

Calcium (mglL

Magnesium (mg/L|

Hardness (mg/L)
Color (SU}
Turbidty (NTU]

2016
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Little Star Lake
Water Quality Data

Litle Star Lake
: 102412016 Max Depth: 630
1250 LS Dopth (f: 3.0
10% clouds, 47F LB Depth (ft): 60.0
: B Secchi Dopth (f): 10.3
b Cond.
Depth (ft) Temp (' D.0. (mg/l PH. (uSlem)
October 24, 2016
o L I )
7 o
5
0
15
)
2
€
v
B35
a0
5
50
5 —a=Temp ()
60 ~8=D.0. (mglL)
1 65
I
1
1
Parameter ]
Total P (pg] 1500 706,00
Dissaved P (uglL 7y
Chia (ugl) A
TRN (pg/) 7y
RO (v
NN (gL
Total N (ug/t) A A
7y 7y
A A
usp.Solds (gl ND
Galgum (mglLj_— NA A
Wagnesium (mgiL]  NA NA
Hardness (mg/L)| NA NA
Color (SU)__NA NA
Turbidty (NTU]NA N
Data collecied by TWH and JWB (Ontera).
Litle Star Lake
Date: 212112017 Max Depth: 622
imo: 13:30 LS Dopth (f: 3.0
Weather: 10% clouds, 50F, 8mph wind LB Depth (ft): 59.0
Entry: JMB Sacchi Dopth (f): 17.5
| Sp. Cond.
Depth (ft) Temp (' D.0. (mg/L) (uSlem)
2.2
22
o0l February 21,2017
10.7} 10 15 20 25 30
1 o
1 5
0
15
2
2
4 €
v
Bas
a0
5
50
5
5! 55 Temp (C)
2] 60 0. (mglL)
I 65
1
1

Paramot

Total P (gl
Dissolved P (ugiL
Chi-a (ug/l)
TKN (pg/L

= NON (pgf 256.00

NH,N (g __ND 3500

022200 52000

 — i1
o

Lo

e

Magnesium (mg/L|

Hardness (mg/L)
Color (SU}
Turbidty (NTU]

Data collected by TWH & JVB (Onterra). Ice depth: 1.3

2016
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Little Star Lake
Water Quality Data

Water Quality Data
20162017 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 6 146 NA NA
[Total P (ugiL) 6 129 6 383
Dissolved P (uglL) 3 29 3 48
Chia (ugiL) 5 18 0 NA
ITKN (ugiL 3 2870 3 4313
INO+NO,N (ugiL) 3 ND 3 1430
INHN (ugiL) 3 ND 3 450
Total N (ugit) 3 287.0 3 5267
Lab Cond. (uS/cm) 2 932 2 999
[Alkal (mgil CaCOs) 2 379 2 398
[ Total Susp. Solids (mgh) 3 24 3 26
Calcium (mg/L) 2 19 0 NA
2 30 0 NA
2 421 0 NA
2 50 0 NA
0 NA 0 NA
Trophic State Index (TSI)
Year Chi-a Secchi
1979 575
1994 368
1995 349
1996 7
1997 511 26 335
1998 358 .2 372
1999 329 347
2000 322 38 48
2001 340
2002 36.3
2003 358 330 332
2006 349
2008 350 318 353
2009 38.1 350 35.1
2016 389 23 364
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Al Years (Weighted) 387 372 35.1
DLOL Median 494 497 462
NLE 481 475 457
Seceht Chiorophyli-a (sg/) Total Phosphorus (ug/L)
Growing Season Sum Growing Season ummer Growing Season ummer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
979 1 39 1 39 1 105 1 105
1994 3 16.1 2 164
1995 9 195 3 187
1996 19 179 12 19.0
1997 9 192 5 207 3 19 2 12 3 210 20 260
1998 4 163 2 160 3 15 2 15 3 93 20 90
1999 4 19.0 4 19.0 3 73 30 73
2000 6 184 5 188 2 19 1 17 3 80 20 70
2001 6 188 3 200 2 26 1 110 00
2002 3 168 1 170 1 100 00
2003 1 210 1 210 1 13 1 13 1 90 10 90
2006 3 187 3 187 1 10 0
2008 7 184 6 182 3 11 2 11 3 87 20 85
2009 7 184 7 184 2 16 2 16 2 105 20 105
2016 5 14.0 3 168 4 18 2 06 5 130 30 11
‘Al Years (Weighted) 79 84 21 20 T2 0
tedian 85 70 230
NLF Ecoregion Median 89 56 210

2016
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Stone Lake Appendix C

Water Quality Data

Stone Lake
Date: 4/25/2017 Max Depth: 39.5
Time: 13:30 STOS Depth (ft): 3.0
Weather: 75% clouds, 8 mph winds, 67F STOB Depth (ft): 36.0
Entry: EEH Secchi Depth (ft): 6.5
Sp. Cond.
Depth (ft) | Temp('C) | D.O.(mglL) |% i pH (1S/cm)
1.1 . 99
.8 99
4 99 April 25, 2017
.0 98'
7 X 6 0 o 5 10 15 20 25 30
1 .2 96'
18| 94 5
21] 94
24| 73
27, 69 10
30, 0| 68
33, 9| . 66 - 15
36, 7.7 B 65 E
37 75 E 63 T2
38 74 4 62 B
39 7.3 3 60 8
30
35
40 ~@&—-Temp ('C)
—a—D.0. (mg/L)
45
Parameter STOS
Total P (ug/L; 24.10
Dissolved P (pg/L, 3.50
Chl-a (pg/L) 5.06
TKN (pg/L’ NA
NO; +NO,-N ([ig/L) NA
NH;-N (1g/T] NA
Total N (ug/L. 332.00
Lab Cond. (pS/cm 89.10 0
Lab pH 7.40
“AlKaliity Mg/ CaCCs) 3810
Total Susp. Solids (mg/L) 2.0
Calcium (mg/L; 11.8
Magnesium (mg/L .0f
Hardness (mg/L) 42.2
Color (SU 30.
Turbidity (NTU; A
Data collected by JMB (Onterra).
Stone Lake
Date: 6/27/2017 Max Depth: 43.6
Time: 12:15 STOS Depth (ft): 3.0
Weather: 50% clouds, 68F, light breeze STOB Depth (ft): 4.0
Entry: EEH Secchi Depth (ft): 6.8
Sp. Cond.
Depth (ft) | Temp('C) | D.O.(mglL) |% pH (uS/cm)
. .4 94
.4 93
4 92 June 27, 2017
90 0 5 10 15 20 25 30
1 90 0
1 88'
18| 77 5
21] 0
24| 0
27, 3 10
30,
33 _ 15
36, E
5 S
42 . a
43 0| 0 8 %
30
35 —a—Temp ('C)
40 —a—D.0. (mg/L)
45
Parameter STOS STOB
Total P (ug/L; 18.50 45.90
Dissolved P (pg/L, NA A
Chl-a (pg/L) 6.19 A
TKN (pg/L’ NA A
NO; + NO,-N {pg/T NA A
NH;-N Tug/m)] NA NA
Total N (ug/L)l A A
Lab Cond. (pS/cm A A
Lab pH! A A
“AlKaliity Mg/ CaCCs) A A
Total Susp. Solids (mg/L) A A
Calcium (mg/L; A A
Magnesium (mg/L A A
Hardness (mg/L) A A
Color (SU A A
Turbidity (NTU; A A

Data collected by TAH and JMB (Onterra).

2017 Onterra, LLC



Stone Lake Appendix C

Water Quality Data

Stone Lake
Date: 7/25/2017 Max Depth: 41.1
Time: 12:40 STOS Depth (ft): 3.0
Weather: 40% clouds, 77F, 6 mph winc STOB Depth (ft): 38.0
Entry: EEH Secchi Depth (ft): 7.8
Sp. Cond.
Depth (ft) | Temp('C) | D.O.(mglL) |% i pH (uS/cm)
-3 . 99
A 99
0 99 July 25, 2017
239 99 0 5 10 15 20 25 30
1 23.7) 93 0
1 0.7 3 47
18| 7.7 5
21] X]
24| 5
27, 7 10
30,
33 _ 15
36, . E
38, .0 < 20
39, .8 0 % 25
a
30
35
40 ~a—Temp ('C)
~—a&-D.0. (mg/L)
45
Parameter STOS
Total P (ug/L; 33.50
Dissolved P (pg/L, NA
Chl-a (pg/L) 375
TKN (pg/L’ NA
NO; +NO,-N ([ig/L) NA
NH;-N (1g/T] NA
Total N (ug/L. 317.00
Lab Cond. (pS/cm 85.60
Lab pH 774
“AlKaliity (Mgl CaCCs) 37.20
Total Susp. Solids (mg/L) NA
Calcium (mg/L; 10.50
Magnesium (mg/L 2.78
Hardness (mg/L) 37.70
Color (SU 30.00
Turbidity (NTU; NA
Data collected by JMB & AMS (Onterra).
Stone Lake
Date: 8/28/2017 Max Depth: 41.6
Time: 11:30 STOS Depth (ft): 3.0
Weather: 70% clouds, 75F STOB Depth (ft): 36.0
Entry: EEH Secchi Depth (ft): 8.1
Sp. Cond.
Depth (ft) | Temp('C) | D.O.(mglL) |% pH (uS/cm)
1. . 93%|
92%
59% August 28, 2017
89 0 5 10 15 20 25 30
1 88' 0
1 . 86"
18| 3 66 5
21] 2
24| 7
27 10
30,
33, . - 15
36, 0. E
39, 0. < 20
825
a
30
35
40 —@—Temp ('C)
—#—D.0. (mg/L)
45
Parameter STOS STOB
Total P (ug/L; 16.90 98.10
Dissolved P (pg/L, NA A
Chl-a (pg/L) 8.58 A
TKN (pg/L’ NA A
NO; + NO,-N {pg/T NA A
NH;-NTpg/m)] NA NA
Total N (ug/L)l A A
Lab Cond. (pS/cm A A
Lab pH! A A
“AlKaliity Mg/ CaCCs) A A
Total Susp. Solids (mg/L) A A
Calcium (mg/L; A A
Magnesium (mg/L A A
Hardness (mg/L) A A
Color (SU A A
Turbidity (NTU; A A
Data collected by JMB (Onterra).

2017 Onterra, LLC



Stone Lake Appendix C

Water Quality Data

Stone Lake

Date: 10/17/2017 Max Depth: 40.6

Time: 12:00 STOS Depth (ft): 3.0
Weather: 60F, 30% clouds, no winc STOB Depth (ft): 38.0

Entry: EEH Secchi Depth (ft): 6.8

Sp. Cond.
Depth (ft) | Temp('C) | D.O.(mglL) |% i pH (uS/cm)

3
October 17, 2017
0 5 10 15 20 25 30

~|o|i)
3|

N
ES
°

|
S|
@

|
3|
3|
N
N
S

N
a

Depth (ft)

©
-3

©
&

~&-Temp ('C)
—a—D.O. (mg/L)

a
S

a
o

Parameter STOS STOB
Total P (ug/L; 2
Dissolved P (pg/L,
Chi-a (ug/L] 7.
TKN (pg/L’
NO; + NO,-N {pg/T
NF:-NTHg7T]
Total N (ug/L)l
Lab Cond. (pS/cm

Lab pH!
ATkalinity (mg/L CaCC;)|
Total Susp. Solids (mg/L)

IN
ol

2

>>|>|>(> (0| H>|>| > H H>||)>|g
2

S|5|5(5(5(g| J5| 55| H HF| 5|5

Hardness (mg/L)

Color (SU

Turbidity (NTU;

Data collected by JMB & CJF (Onterra).

Stone Lake

Date: 2/6/2018 Max Depth: 39.2
Time: 2:20 STOS Depth (ft): 3.0
Weather: 30% clouds, 3F STOB Depth (ft): 36.0
Entry: EEH Secchi Depth (ft): 4.4

Sp. Cond.
pH (uS/cm)

Depth (ft) | Temp('C) | D.O.(mg/L) |%

February 6, 2018
0 5 10 15 20 25 30

~|N|N|N[N[olo

LERNNNNNR
o

n|on|en

30 - :

33 ; 4 15
36 ; X
38

29
24

w|o|

Depth (ft)

—@=Temp ('C)
—8—D.0. (mg/L)

40

45

Parameter STOS STOB
Total P (ug/L; 14.60 24.60
Dissolved P (pg/L, 3.30

Chl-a (pg/L) A

TKN (pg/L’ A

NO; +NO,-N ([ig/L) A

NH;-N (1g/T] NA
Total N (ug/L)l 400.00

Lab Cond. (pS/cm NA

Lab pH!

AlRannity (mg/L CaCCs) NA
Total Susp. Solids (mg/L) A
Calcium (mg/L; A
Magnesium (mg/L A
A
A
A

A <
H H55| 53|

ol
|

>|>|>|>|>|>| ¥ > 5|5
3|

Hardness (mg/L)
Color (SU

Turbidity (NTU;

Data collected by TWH and JMB (Onterra). Ice thickness = 1.1 feet

2017 Onterra, LLC



Stone Lake
Water Quality Data

Water Quality Data

2017-2018 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 6 6.7 NA NA
Total P (ug/L) 6 21.4 6 43.9
Dissolved P (ug/L) 2 3.4 3 57
Chl a (ug/L) 5 5.7 0 NA
TKN (ug/L 0 NA 0 NA
NO;+NO,-N (pg/L) 0 NA 0 NA
NH;-N (ug/L) 0 NA 0 NA
Total N (ug/L) 3 349.7 3 633.0
Lab Cond. (uS/cm) 2 87.4 2 99.9
Alkal (mg/l CaCO3) 2 37.7 2 44.0
| Total Susp. Solids (mg/l) 2 20 3 25
Calcium (mg/L) 2 11.2 0 NA
Magnesium (mg/L) 2 29 0 NA
Hardness (mg/L) 2 40.0 0 NA
Color (SU) 2 30.0 0 NA
 Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSl)
Year TP Chl-a Secchi
1984 48.2
1985
1993 46.2
1994 45.1
1995 46.4
2002 45.4
2003 45.2
2004 449
2005 46.9
2006 43.8
2014 45.5
2015
2016
2017 49.3 48.5 48.0
All Years (Weighted) 49.3 48.4 45.8
DLDL Median 49.4 49.7 46.2
NLF Ecoregion Median 48.1 47.5 45.7
Secchi (feet) Chlorophyll-a (pg/L) Total Phosphorus (ug/L)
Growing Season Summer Growing Season Summer Growing Season Summer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1984 1 6.0 1 6.0
1985 1 14.0 0.0
1993 5 8.3 4 8.6
1994 3 8.6 2 9.3
1995 3 8.4 3 8.4
2002 2 9.0 2 9.0
2003 4 9.2 4 92
2004 3 9.3 3 9.3
2005 3 8.2 3 8.2
2006 2 10.1 2 10.1
2014 2 9.0 2 9.0
2015 0 0
2016 0 0
2017 5 7.2 3 7.6 5 5.7 3 6.2 5 22.8 3.0 23.0
All Years (Weighted) 8.6 8.8 5.8 6.1 213 23.0
DLDL Median 8.5 7.0 23.0
NLF Ecoregion Median 8.9 5.6 21.0

2017
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Appendix C

Water Quality Data

Vance Lake

Date: 6/28/2017
1205

Time:
Weather: 100% clouds, 64F

Secchi Depth (f):

Entry: EEH
Sp. Cond.
Depth () | Temp (<) | DO, (man) pH (uSiem)
7 5.
3 6.7
3 I June 28,2017
7 o 5 0 15 20 25 30
9| 0
i
7 2
75 6.0 ToTt
77 4 6.9 o154 .
5
€,
§10
8
2
14
1 ~m—Temp ('C)
—8-D.0. (mglL)
18
Parameter VANS | VANS |
TP Gigl] 1880 2360
Dissolved P (va/L) NA
Gha (bol)| 567
TN o) NA
NO, + NO,-N (ug/L) NA
— RN GO W
TolaN (ugL] 270,00 20
 — 771777 -
La pH A 7y
TRalifty (T CaCey
ol Susp. Soids (mgl]
Galeum (ma/L
Wagnesium (m
Hardness (mg/L
Color 5
Turbiiy (NTU
Data collected by TWH and JBS (Onterra).
Vance Lake
Date: 712712017 Max Depth: 165
Time: 11:30 VANS Depth (ft): 3.0
Weather: 40% clouds, 76F, 2 mph wind VANS Depth (f): 140
Entry: EEH ‘Secchi Depth (ft): 9.1
Sp. Cond.
Depth (ft) Temp (‘¢ D.O. (mg/L) | % Saturation pH (uSlcm)
3 03]
3 0%
3 Fa July 27,2017
1 9574 o 5 0 15 20 25 30
0 T o
9 3%
73] a3 2
7o) 3%
7 % A
o1%
2 o6t N
| 74 B6% _
228 Bt €,
227 B3% =
227 B3 9
8
2
14
—aTemp (C
1% P (C)
~8=D.0. (mg/L)
18
Parameter VANS | VANE |
TP [igl] 1930 2
Dissolved P (va/L) NA
Gha (bol)| 526
TN o) NA
NO, + NO,-N (ug/L) NA
— WANGll WA
TolaN (ugl) 526,00 0600
55 Cond. (uSlcm] 9030 %23
Lo,
@iy (gt CaCG
ol Susp. Soids (mal]
Galoum (mg/L
Wagnesium (m
Hardness (mg/L
Color (S0
Turbiiy (NTU
Data collected by JMB & AMS (Onterra)
Vance Lake
Date: 812802017 Wax Depth: 16.9
Time: 13:55 VANS Depth (ft): 3.0
Weather: 50% clouds, 73F VANB Depth (f): 150
Entry: EEH Secchi Depth (ft): 9.4
Sp. Cond.
Depth (ft) Temp (‘¢ D.O. (mg/L) | % Saturation PH (uSlcm)
7 St
3 o1%
3 oo August 28, 2017
7 92% o 5 0 15 20 25 30
5] a2% o
i 8%
7 2 B 2
75 9 B4
G 71] Bt .
5
€,
§10
8
2
14
16 —a—Temp ('C)
—&-D.0. (mglL)
18
Parameter VANS | VANS |
ol P gt 1320
Dissolved P (pg/L}
Ghia (vl
TRN o)
NO, + NO,-N (ug/L)
—NREN (gl
TolaN (vgl) 55700 | 30500 ]
a6 Cond (uSicmj — NA 7y
Lab pri 7y
TRalifty (gt CaCey
ol Susp. Soids (mgl]
alcum (mo/L
Wagnesium (m
Hardness (mg/L
Color (S0
Turbiiy (NTU

Data collected by TWH & CJF (Onterra).

2017 Onterra, LLC



Water Quality Data

Water Quality Data
20172018 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 3 84 NA NA
[Total P (ugiL) 3 173 3 196
Dissolved P (uglL) 0 NA 0 NA
Chia (ugiL) 3 56 0 NA
TN (pglL 0 NA 0 NA
INO+NO,N (ugiL) 0 NA 0 NA
INH-N (uglL) 0 NA 0 NA
Total N (ugit) 3 3213 3 3443
Lab Cond. (uS/cm) 1 903 1 923
[Alkal (mgil CaCOs) 1 388 1 398
[ Total Susp. Solids (mgh) 0 NA 0 NA
Calcium (mg/L) 0 NA 0 NA
0 NA 0 NA
0 NA 0 NA
0 NA 0 NA
0 NA 0 NA
Trophic State Index (TSI)
Year T Chi-a Secchi
2003
2004 411
2005 407
2006 439
2007
2008 413
2009
2010 472
201 424
2012 419
2013
2014
2015
2016
2017 453 475 465
Al Years (Weighted) 453 475 427
SLOL Median 546 526 524
NLE 481 475 457
Socchi (feot) Chiorophyli-a (xg/L Total Phosphorus (pg/L)
Growing Season Summer Growing Season Summer Growing Season ‘Summer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
2003 2 128 Q
2004 7 19 3 122
2005 6 11 2 125
2006 3 13 1 100
2007 0 0
2008 2 120 2 120
2009 0 0
2010 1 80 1 80
201 3 112 3 112
2012 3 12 2 15
2013 0 0
2014 0 0
2015 0 0
2016 0 0
2017 3 84 3 84 3 56 3 56 3 173 30 173
ted) 5] 109 56 56 73 73
ian 56 94 330
NLF Ecoregion Median 89 56 210

2017
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Sturgeon Lake
Water Qualiy Data

Sturgoon Lake

Date: 6282017

Tima:

Weather: 100% ciougs, 645
Enty: £2H

Hax Depth: 126
STUS Depth (1): 3.0
STUB Depth (1): 100
occhi Dopth (1) 63

S5 Cond.
Deptn o | asiom
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Benson Lake
Water Quality Data

Benson Lake

Date: 6/28/2017

Max Depth: 13.5

Time: 9:00 BENS Depth (ft): 3.0
Weather: 100% clouds, 62F BENB Depth (ft): 11.0
Entry: EEH Secchi Depth (ft): 6.4
Sp. Cond.
Depth (ft Temp (°C] D.O. (mg/L) | % Saturation pl (nSlem)
.2 . 87
.6 7
.7 7
.7 7
86"
86"
86"
8 86"
9 86"
10] 85
11 86"
12 86"
Parameter BENS BENB
Total P (ug/L 26.90 19.50
Dissolved P (ug/L A A
Chl-a (pg/L .46 A
TKN (pg/L A A
NO; + NO,-N (ug/t A A
NH;-N (ug/D). NA NA
Total N (ug/L)| 341.00 332.00
Lab Cond. (uS/cm; A A
Lab pH A A
Alkalinity (mg/L CaCC;) A A
Total Susp. Solids (mg/L, A A
Calcium (mg/L A A
Magnesium (mg/L | A A
Hardness (mg/L, A A
Color (SU A A
Turbidity (NTU: A A

Data collected by TWH and JBS (Onterra). Moved WQ point.

Benson Lake
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June 28, 2017
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—&—Temp ('C)
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Date: 7/27/2017

Max Depth: 15.1

Time: 10:15 BENS Depth (ft): 3.0
Weather: 0% clouds, 75F, no winc BENB Depth (ft): 13.0
Entry: EEH Secchi Depth (ft): 8.2
Sp. Cond. |
Depth (ft) Temp (*C] D.O. (mg/L) | % Saturation | pH (uSlcm]
23. . 89
23. 89
4 23. 89
23. 89
23. 89
23. 88'
23. 87"
23. 86"
23. 85
23. 84
23.0) 79
23.0 74
22.7) 65
22.6) 62
Parameter BENS
Total P (ug/L; 24.20
Dissolved P (pg/L, A
Chla (ug/L .48
TKN (pg/L) A
NO; + NO,-N (ug/C
NH;-N (Hg/C N
Total N (ug/L. 351.00
Lab Cond. (pS/cm 92.60
Lab pH 7.66
—Klk_aﬁﬁwmﬁ&_m?)
Total Susp. Solids (mg/L) A
Calcium (mg/L; A
Magnesium (mg/L A
Hardness (mg/L) A
Color (SU A
Turbidity (NTU; A

Data collected by JMB & AMS (Onterra).
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Benson Lake
Water Quality Data

Benson Lake

Date: 8/28/2017

2:45
5F, 60% clouds

Max Depth: 16.1
BENS Depth (ft): 3.0
BENB Depth (ft): 13.0

Entry: EEH Secchi Depth (ft): 6.5
Sp. Cond.
Depth (ft) Temp ("C D.O. (mg/L) | % Saturation pH S/cm
.7 7. 88%
.3 7. 88%
X 7. 87% August 28, 2017
.8 7. 87"
¥ 7 &7 0 o 5 10 15 20 25 30
7. 86"
7. 86"
8 7. 84 2
9 7.7 84
10] 7.7 84 4
7. 83
7. 83 _ 6
7.4 80 =
7. 78 < s
15 6. 75 §
16 1.4 15¢
210
12
14 —a—Temp ('C)
—a—D.0. (mg/L)
16
Parameter BENS BENB
Total P (ug/L; 18.40 17.60
Dissolved P (ug/L A A
Chi-a_(ug/C 4.40 A
TKN (pg/L A A
NO; + NO,-N (ug/T A A
NH;N (1g/L), NA NA
Total N (ug/L)| 318.00 321.00
Lab Cond. (uS/cm; A A
Lab pH A A
Alkalinity (mg/L CaCCs) A A
Total Susp. Solids (mg/L) A A
Calcium (mg/L A A
Magnesium (mg/L A A
Hardness (mg/L A A
Color (SU A A
Turbidity (NTU: A A
Data collected by JMB (Onterra).
Water Quality Data
2017-2018 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 3 7.0 NA NA
Total P (ug/L) 3 232 3 20.9
Dissolved P (ug/L) 0 NA 0 NA
Chla (ug/L) 3 5.1 0 NA
TKN (ug/L 0 NA 0 NA
NO3+NO,-N (uglL) 0 NA 0 NA
NH3-N (ug/L) 0 NA 0 NA
Total N (ug/L) 3 336.7 3 328.7
Lab Cond. (uS/cm) 1 926 1 91.7
Alkal (mg/l CaCO3) 1 39.1 1 39.4
Total Susp. Solids (mg/l) 0 NA 0 NA
Calcium (mg/L) 0 NA 0 NA
Magnesium (mg/L) 0 NA 0 NA
Hardness (mg/L) 0 NA 0 NA
Color (SU) 0 NA 0 NA
Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1993 45.0
1994 459
1995 46.1
1996 48.1
1997 46.4
2017 49.5 46.6 49.0
All Years (Weighted) 49.5 46.6 46.2
SLDL Median 54.6 52.6 52.4
NLF Ecoregion Median 48.1 47.5 45.7
Secchi (feet) Chlorophyll-a (ng/L) Total Phosphorus (ug/L)
Growing Season Summer Growing Season Summer Growing Season Summer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1993 11 9.1 7 9.3
1994 4 8.0 2 8.8
1995 4 8.4 2 8.6
1996 4 7.6 1 7.5
1997 3 8.4 3 8.4
2017 3 7.0 3 7.0 3 5.1 5.1 3 23.2 3.0 23.2
All Years (Weighted) 8.4 8.5 5.1 5.1 23.2 23.2
SLDL Median 56 9.4 33.0
NLF Ecoregion Median 8.9 5.6 21.0

2017
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