APPENDIX C

Water Quality Data






Harris Lake
Water Quality Data

Harris Lake
Date: 412812015 Max Dopth: 49.2
Time: 14:50 LS Depth (f): 3.0
Weather: 0% clouds, 65F, Ight wind LB Dopth (f): 450
Entry: EEH Secchi Depth (f): 6.2
Sp. Cond.
Depth (1) | Temp (€) | D.0. (mg oH (uSlom)
71 "
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[Data collected by BB (Onlerra)
Harris Lake
Date: 612112015 Max Dop
ime: 1330 LS Depth (f):
Weather: 21.1 C, 5% clouds LB Dopth (i)
Entry: EEH Sechi Depth (f): 14.0
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Harris Lake
Water Quality Data

Harris Lake

Date:
Time:
Weather

71152015
11:20

Clear, light breeze, 68F
: EEH

LB Depth (ft): 47.0
Secchi Dopth (f): 124

Entry.
Sp.Cond.
Depth (1) | Temp (C) | D.0. (mgn pH (uSfem)
229
230
520 July 15,2015
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Dissoived P (ug/L| __ND 6020
Chia (w236
TKN (ug/L)| 40500 541.00
e — 012071 e 1.
NN (i) WD 5950
[ ToaNgy o0 | sors0 |
Lab Cond. (uSlcm|__87.00
Lab
ATty g/ Ca
Total Susp. Soids (gl
‘Calcium (mg/L) NA
Magnesium (mg/L) NA
Hardness (mg/L
Color (SU)| 3000
Turbidity (NTU)
Data collected by TAR (Oterra)
Harris Lake
82012015 Max Dept
1200 LS Depth (f):
LB Depth (f):
- EEH Secchi Depth (f):
Sp.Cond.
Depth (1) | Temp (C) | D. pH (uSfem)
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Harris Lake
Water Quality Data

s Lo
oue
L
Weather: LB Depth (ft): 46.0
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Total P (ug/l] 30,10 50.00
Dissolved P (ugiL) _6.60 17.90
Chia (ug/Dl  NA NA

TKN (ug/L)|_351.00 74300
6980 | 17600 |

D 7500
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Data collected by BT & TWH (Onterra). loe thickness 1.3 feet.
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Harris Lake AppendixC
Water Quality Data

Water Quality Data

20152016 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 5 107 NA NA
[Total P (ugiL) 4 227 4 1280
Dissolved P (uglL) 3 43 3 27
Chia (ugiL) 3 36 0 NA
TN (pglL 5 5264 3 4867
INOs+NO-N (ugiL) 5 75.2 3 1104
INH-N (uglL) 5 566 3 1328
Total N (ugiL) 5 5715 3 597.1
Lab Cond. (uS/em) 2 862 1 854
[Alkal (mg/l CaCOs) 2 387 1 385
[Total Susp. Solids (mgh) 2 ND 2 450
Calcium (mg/L) 1 122 0 NA
Magnesium (mg/L) 1 28 0 NA
Hardness (mglL) 1 419 0 NA
Color (sU) 2 300 0 NA
[Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year Chi-a Secchi
1979 372
1991 355
1992 387 332
1993 437 392 352
1994 366 208 359
1995 36.1 249 365
1996 364 390 400
1997
1998
1999 379
2000 408 392 362
2001
2002 387 376 359
2003 419 396 382
2004 429 413
2005 408 373
2006 408 342 ar2
2007 383 36.1 359
2008 381 380 349
2009 411 407 38.1
2010 a1 393 360
201 411 42.1 388
2012 400 356 363
2013 327 424 407
2014 416 411 394
2015 443 384 393
il a7 385 399
Al Years (Weighted) 403 392 371
DHOL Median 450 464 428
NLE 481 475 457
Secchi (feet) Chiorophyii-a (ng/t) Total Phosphorus (ug/L)
Growing Season ‘Summer Growing Season Summer Growing Season ‘Summer
Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1 60 1 60 1 75 1 75 1 100 0 100
5 180 5 180
4 193 3 210 2 145 10 110
4 180 3 183 4 27 3 24 3 180 20 155
4 172 2 175 4 27 2 26 4 115 20 95
10 162 7 168 3 11 2 06 4 75 30 92
9 135 8 132 3 23 3 23 3 93 30 93
0 0 0 0 0 00
0 0 0 0 0 00
2 139 1 153 1 18 0 1 10 00
4 179 3 71 3 24 3 24 3 127 30 127
0 0 0 0 0 00
5 168 2 175 2 28 1 20 2 170 10 110
9 143 5 149 5 27 4 25 7 167 40 138
1 125 0 3 28 2 30 5 144 30 147
0 0 4 20 3 20 5 134 30 127
3 173 1 160 3 14 3 14 4 185 30 127
3 167 2 175 3 18 3 18 4 13 30 107
4 185 3 187 3 20 2 21 4 103 20 105
2 150 2 150 2 28 2 28 2 130 20 130
3 173 3 173 3 24 3 24 3 130 30 130
3 143 3 143 3 32 3 32 3 130 30 130
3 173 2 170 3 16 2 17 3 17 20 120
2 125 2 125 2 33 2 33 2 73 20 73
4 126 3 137 3 29 3 29 4 145 30 135
5 15 3 138 5 30 3 22 5 189 30 16.1
1 133 1 133 2 22 2 22 2 135 20 135
ted) 157 16.1 25 24 135 123
DHDL Median 108 50 170
NLF Ecoregion Median 89 56 210

2015 Onterra, LLC



Hiawatha Lake
Water Quality Data

Date: 412802015 Max Depth: 586
Time: 15 LS Depth (1: 3.0
Weather: 0% clouds, 64F, ight wind LB Dopth (f): 5.0
Entry: EEH Secchi Depth (f): 4.1
I Sp. Cond.
Depth ) | Temp(c) | DO.(mgny | ph (ySiem)
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03] “I 73 April 28,2015
4 88 o 5 10 15 20 25 30
7 59] o
5]
83]
82 10
X 75)
2
53] N
€
£30
z
g
3
“
s —e=Temp (C)
4 —8-D.0. (mglL)
6
Parameter HILS HIE
TolaP gl] 1550 1780
Dissolved P (pg/L} 1.90 ND
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Data coleted by BT (Orferral
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Time: 12:00
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Hiawatha Lake
Water Quality Data

Hi

atha Lak:

Date:
Time:
Weather
Entry:

7412015
14:15

20C, 26% clouds
EEH

LB Depth (o)

Secchi Depth (f): 3.
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Data collected by TAH (Orterra)

Hi

satha Lak:

Date:
Time:
Weather:
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Color (SU}
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Hiawatha Lake
Water Quality Data

Hiawatha Lak
Date: 1012012015
Time: 1200 30
Weather: 50% clouds, 52F LB Depth (f): 5.0
Entry: EEH Socchi Dopth (f): 4.0
Sp.Cond.
Dopth (1) | Temp (C) | D.0. (mg pH {uSiem)
October 20, 2015
o 5 L I )
7 o
s
5 10
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35 ~a=Temp (C)
~==00. (mg)
W
Parameter s IS
GlalP (gL 1350 3620
Dissoived P (ug/L] A A
Chia (vt T A
TRN (pg/) 7y 7y
RO (v
NN (g7
Total N (uglL A
7y
A
usp.Solds (gl
Galgum (mglLj_— NA
Wagnesium (mglL] __NA
Hardness (mg/L)|  NA
Color (SU)[__NA
Tubity (NTU]__NA
Data colleced by TWH (Ontera)
Hiawatha Lak
Date: 212212016 Max Depth: 58.4
Time: 11:30 LS Depth (f): 30
Weather: 50% cloud cover, 25°F. calm LB Depth (f): 56.0
Entry: JLW Secchi Dopth (f): 26
Sp. Cond.
Depth (1) | Tomp (€) | D pH {uSiem)
February 22,2016
o 5 15 o 28 3
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Color (SU}
Turbidty (NTU]

[Collected by BTB& TWH (Onterra). Ice thickness 1.1 feet.
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Hiawatha Lake AppendixC
Water Quality Data

Water Quality Data

20152016 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 4 36 NA NA
[Total P (ugiL) 4 179 4 280
Dissolved P (uglL) 3 25 3 61
Chia (ugiL) 3 33 0 NA
TN (pglL 5 6880 2 6690
INOs+NO-N (ugiL) 5 978 2 118
INH-N (uglL) 5 228 2 25
Total N (ugiL) 5 746.7 2 780.9
Lab Cond. (uS/em) 2 413 1 462
[Alkal (mg CaCOs) 2 146 1 168
[Total Susp. Solids (mgh) 2 ND 2 37
Calcium (mg/L) 1 61 0 NA
Magnesium (mg/L) 1 17 0 NA
Hardness (mglL) 1 222 0 NA
Color (sU) 2 1750 0 NA
[Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year Chi-a Secchi
1979 517 517 526
1998 472
1999 526
2000 435 484 515
2001 450 468 50.1
2002 400 410 522
2003 406 406 532
04 396 472 532
2005 411 451 498
2006 422 420 509
2007 364 383 500
2008 450 374 513
2009 452 397 49.1
2010 487 46.0 53.0
201 485 444 539
2012 46.1 513
2013 511 543 554
2014 495 429 54.7
2015 463 404 566
464 311
All Yoars (Weighted) 454 450 520
450 464 428
48.1 475 457
Secchi (feet) Chiorophyii-a (sgll) Total Phosphorus (ugit)
Growing Season Summer Growing Season Summer Growing Season Summer
Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1 55 1 55 1 86 1 86 1 270 10 270
4 81 1 80
6 63 2 55
7 57 4 59 4 50 3 62 5 14.0 30 153
6 65 2 65 3 45 2 52 4 143 20 170
5 60 2 56 4 29 2 29 5 124 20 120
4 55 2 53 3 37 2 28 4 163 20 125
5 57 3 53 4 a7 3 55 5 122 30 17
4 68 3 67 4 39 3 44 5 126 30 130
5 60 3 62 4 29 3 32 5 170 30 14.0
4 64 3 66 3 22 3 22 4 108 30 93
4 60 4 60 3 20 3 20 4 170 40 170
4 70 4 70 3 25 3 25 4 173 40 173
4 55 3 53 3 48 3 48 4 213 30 220
4 48 3 50 3 41 3 41 4 210 30 217
0 0 3 82 3 82 4 188 30 183
4 45 3 45 3 12 3 12 4 30.1 30 259
4 48 4 48 3 35 3 35 4 22 40 22
6 43 3 42 6 25 4 27 7 174 40 186
0 0 3 10 3 10 4 190 30 187
"All Years (Wei 58 57 =l 43 172 74
DHDL Median 108 50 170
NLF Ecoregion Median 89 56 210

2015 Onterra, LLC



Birch Lake
Water Quality Data

Birch Lake
Date: 5912016
Time: 1500
Weather: 80% sun, 68, sighty breezy
Entry: EEH
Sp. Cond.
Depth () | Temp () | D.O. (m pH (ySiem)
EEX]
730
39 May9, 2016
129) o 0 15 20 25 30
i} o
i
A 5
21 g
24 10
27
30} 15
33 _
36| 2
39 g
2] S
i &»
2
3
© ~m—Temp ('C)
—8-D.0. (mglL)
4
Parameter BiL 66
TolaP gl 24 2050
Dissolved P (pg/L} 2.7¢ 570
Gha (boli| 1.5
TRN gl 7.00 5300
ootk T1200
 E— 1175 S
TolaN (ug] 56100 55500
a6 Cond_(uSicm] 6650 5730
Lan, 757 %7
WKalily (gl CaCC| 3730 3750
ol Susp. Sols (mglL]  ND )
Goloum (mg'Lj 1130 A
Wagnesium (m 500 A
Hardness (mg/Lj| 4070 A
Color (SU)[ 6000 7y
Turbiiy (NTUI A A
Data collected by TWH and TAH (Onterra)
Birch Lake
Date: 612212016
Time: 12:25 LS Depth (ft): 3.0
Weather: 25% clouds, calm, 757 LB Dopth (f): 420
Entry: JLW Secchi Depth (ft): 5.1
I Sp. Cond.
coptn)_| Tema() | D0.cogl) | ok (uSiem)
53]
June 22,2016
0 15 20 25 30
s
10
15
En
825
8
2
3
—aTemp (
© -Temp ('C)
—8-D.0. (mgiL)
4

Parameter X B
TP (ig| __18.10 5690
Dissoived P (ug/L) NV A
Chia (ug) 7y
TN (gl A
RO RON T
WA (g
TolalN (gL NA 7y
o Gong (15— A A
Lab pHl A 7y

TRaliy (mg/L CacC,)

Total Susp. Solds (mglL}

‘Caleium (mg/L

Magnesium (m;

Hardness (mg/L)

o
Color (SUj

Turbidty (NTUj

[Data collected by TAH (Onterra)
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Birch Lake
Water Quality Data

Birch Lake
Date: 712712016 Max Depth:
Time: 11:00 LS Depth (f): 30
Weather: 65F, overcast, no wind LB Depth (ft): 43.0
Entry: VB Secchi Depth (ft): 5.7
Sp Cond.
Depth (ft) Temp (' D.O. 1mi/l;)5 PH. (uSlcm)
75|
74| July 27,2016
74] 0 10 15 20 25 30
7 50] o
T 50]
7 56] 36] s
71 779
27 736 X o
77 713
30} 15] 15
33 K _
3 770 €
£ 03 =
@ 708 2
g5 707 8%
aa 707 ”
3 ~a~Temp (C)
40 —8-D.0. (mglL)
45
Farameter s [t
Tola P g] 2490 2280
Dissolved P (ugiL] D 6.0
Chia (bg/l)| 398 A
TRN (gl 755,00 | 409,00
7012071 e 17
RN gl ND A
[ omN(et] 75500 | 65000 |
T35 Cond. (uSicm] 6250 9450
) 730
ARGy (gl Cat W28
ol Susp. Solds (mglL] 220 )
Galoum (mglLj 1150 A
Wiagnesiom (mL| 524 A
Haraness (mgiLj| —42.10 7y
Golor (SU)[ 6000 A
Turbiy (NTU] A A
Bata collecied by TAH (Ontera)
Birch Lake
Date: 812312016
Time: :
Weather: Clear, 65F, Breezy LB Depth (ft): 38.0
Entry: JMB ‘Secchi Depth (ft): 5.2
Sp Cond.
Depth (ft) Temp (' D.( ). L {(uSlem)
August 23,2016
w0 s w2 w0

Depth (ft)
& 8 8 8 &

&

—a—Temp (C)
-0 (mgl)

Parameter

otal P (gl

Total P (gl
Dissolved P (ugiL

Chia (ug/l)
/)

TRN

= O (g

N (o
NN (g7

Total N (ug]

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

Total Susp. Solids (mg/L]
Calcium (mg

Magnesium (mg/L|

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

Data collected by TAH (Orterra)
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Birch Lake AppendixC
Water Quality Data

Birch Lake
Date: 101252016 Max Depth:
Time: 1230 LS Dopth (f: 3.0
Weather: 20% clouds, 7C. LB Depth (f): 420
Entry: VB Secchi Dopth (f): 5.1
Sp.Cond.
Dopth () | Tomp (C) | D.0. (mgi) pH (uSlem)
59
October 25, 2016
o 5 0 15 2 28 3
7 o
5
7| .4 0
15
E2
£
25
8
30
35
“© ~a=Temp (C)
=D, (mgl)
5
Parametor
Tolal P (] 27.40 2570
Dissaived P (ugl
Chia (4
TRN (pg/)
RO (v
NN (g7
Total N (uglL A
Lab Cond. (uSlcm A
Lab pH A
ARality (gL CaC)|
Total Susp. Solids (malL| ND
Galcium (gL} NA
Wagnesium (mglL| NA
Hardness (gL NA
Color (8U) NA
Turbidty (NTU NA

Data collected by TWH & JVIB (Onterra)

Birch Lake
arnony
me: 550 :
Weather: 100% clouds, 40F, Omph wind LB Depth (ft): 42.0
Eniy: B Secch Dapth (1: 8.1
5o Con
Depth (ft) Temp (' D.( ). PH. (uSlcm)
February 22,2017
o s 1 15 2 3 %
7 o
s
0
o] s
6 _
56 €2
51 £
26 £
i &=
0
s
%0 Temp (C)
0. (mgl)
.
Faramet s ©
T ST TR BT
Disohed P (il 500 355
G e N
TR 11
L NO,*NON(gL) 010600 |
NN (o600 o170
ToaIN o110 | 500
T Cond (sSi
(Y
A T a0
Total Susp. Solids (mg/L]
‘Calcium (mg/L)]
Magnesium (mg/L|
ariness (mgl.
Color 40
Tomty (NTU

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

2016 Onterra, LLC



Birch Lake
Water Quality Data

Appendix C

Water Quality Data

20162017 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 6 58 NA NA
[Total P (ugiL) 6 214 6 346
Dissolved P (uglL) 3 39 3 119
Chia (ugiL) 5 32 0 NA
TN (pglL 3 5457 3 4913
INOs+NO-N (ugiL) 3 90.1 3 1230
INH-N (uglL) 3 160 3 566
Total N (ugiL) 3 6057 3 6143
Lab Cond. (uS/em) 2 845 2 %09
[Alkal (mg/l CaCOs) 2 368 2 402
[Total Susp. Solids (mgh) 3 23 3 ND
Calcium (mg/L) 2 14 0 NA
Magnesium (mg/L) 2 31 0 NA
Hardness (mglL) 2 414 0 NA
Color (sU) 2 600 0 NA
[Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year Chi-a Secchi
1979 a7
1997 492
1998 470
1999 453
2000 481 510 507
2001 477 442 467
2002 473 485
2003 447 454 455
04 454 482 447
2005 415 428 434
2006 513 458
2007 473 473 453
2008 46.1 468 463
2009 466 456 420
2010 425 462 454
201 475 51.0 536
2012 422 442
2013 38.1 480 485
2014 46.1 497 500
2015 480 51.0 489
il 479 437 520
Al Years (Weighted) 6.3 471 475
DLOL Median 494 497 462
NLE 481 475 457
Secchi (feet) Chiorophyii-a (ag/t) 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
1979 1 95 1 95 1 77 1 77 1 310 0 310
1997 9 70 6 70
1998 7 78 5 81
1999 4 81 2 91
2000 2 118 1 63 1 80 1 80 1 210 10 210
2001 3 88 2 83 2 40 2 40 3 213 20 205
2002 0 0 2 62 2 62 2 200 20 200
2003 2 95 1 90 4 64 3 45 6 183 30 167
2004 3 91 1 95 3 60 2 60 4 183 20 175
2005 4 99 3 104 4 43 3 35 4 145 30 133
2006 0 0 3 a7 3 a7 4 208 30 263
2007 3 91 3 91 3 55 3 55 4 193 30 200
2008 4 83 3 85 3 52 3 52 4 188 30 183
2009 4 109 3 114 3 46 3 46 4 195 30 19.0
2010 4 112 3 91 4 40 3 49 4 138 30 143
201 6 52 4 51 3 80 3 80 4 203 40 203
2012 0 0 3 40 3 40 3 14.0 30 14.0
2013 4 73 4 73 3 59 3 59 3 106 30 106
2014 3 66 3 66 2 70 2 70 3 183 30 183
2015 3 71 3 71 3 80 3 80 3 209 30 209
2016 8 55 6 57 7 40 5 38 7 221 50 207
50 78 54 54 186 186
tedian 85 70 230
NLF Ecoregion Median 89 56 210

2016 Onterra, LLC



Rainbow Lake
Water Quality Data

Rainbow Lake

Date: 5/9/2016
Time: 12:45

Woather: 90% sun,light wind
Entry: EEH

Depth (f)

pH

Sp.Cond.
(uSlom)

May9, 2016
w0 s

20 2

Depth (ft)

Temp (C)
—==DO. (mgl)

Parameter RLS RLB
TP (g 2340 5230
Dissolved P (uglL) 2,60 300
Chia (pg/L)

560
TRN gl 796,00 77200
e e 71 D
— NAN (sl
[ omnNgor| 76w | 7m
 — 7 .
b pr

Lai 742 677
alifty (mg/L CaC)
Total Susp. Solds (mglL}
Caleium (mglL} 9.29
Magnesium (m; 240
Hardness (mg/L)| _33.10

%

Color (SU)| 7000

5[5 355

Turbidty (NTU)— NA

[Data collected by TWH and TAH (Onterra)

Rainbow Lake

Date: 6/22/2016
Time: 11:15

Weather: clear, 75%
Entry: JLW

LS Depth (f): 30
LB Dopth (f): 330
Secchi Depth (f): 4.4

Depth () | Temp (C) | DO.(mgiL)

Sp.Cond.
(uSlom)

June 22,2016
10 15

20 2

Depth (ft)

—a=Temp (C)
—=-D0. (mat)

Parameter RLS B

TP (g 2970 o

Dissolved P (vg/L
Chi (pg/L)

TN (gl
A
—NREN (gl

(7
Total N (ugiL 7y 7y
Lab Cond. (pSlem| A A
b pH 7y 7y

Lai

TRaliy (mg/L CacC,)

Total Susp. Solds (mglL}

‘Caleium (mg/L

Magnesium (m;

Hardness (mg/L)

o
Color (SUj

Turbidty (NTUj

[Data collected by TAH (Onterra)
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Appendix C

Rainbow Lake
Water Quality Data

Rainbow Lake

: 712712016 Max Depth:
1300 LS Depth (ft): 3.0
72F, overcast, no wind, liht rain LB Depth (f): 35.0
e Secchi Dopth (f): 38
Sp.Cond.
Depth (f) | Temp (C) | D.0. (mgi) pH (uSfem)
July 27,2016
o 5 10 15 20 5 3
1. 0
5
10
s
€
£
g
g
925
30
£y ~a=Temp (C)
-
© DO, (mglL)
RLB
752,00
105.00
NA
710000
|
110000 |
9550
7540
Data colected by TAR (Oterra).
Rainbow Lake
82312016
12:15AM :
: Clear, 72F, Breezy LB Depth (f): 36.0
- VB Secchi Dopth (f): 7.7
Sp.Cond.
Depth (1) | Temp (C) | D. ) pH (uStem)
August 23, 2016
o 5 10 15 20 5 3
7 o
1
1
21 s
2]
2] 10
30)
£ _1s
36 A X g
37] £2
z
8
2
0
35
“

RLS RLB
Total P (ugil] 1590 22600
Dissolved P (ugiL)| __NA 7y

Chi-a (ug/l) 3 A
TKN (ug/L 7y 7y
= NON (pgf

NAN (sgrL]

Total N (ug]

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

Data collected by TAH (Orterra)

Onterra, LLC

2016



Rainbow Lake
Water Quality Data

Rainbow Lake
Date: 10252016 Wax Depth:
Time LS Dopth (1): 30
Weather: 5% clouds, 35F LB Depth (ft): 34.0
Entry: B Secchi Dopth (f): 3.5
I S5 Cond.
Depth (1| Temp (¢} | .0, (mg ot (uStem)
a0
o5
591 October 25, 2016
o s 0 15w 2w
7 o
i
i
21 s
24
i ¥ X 10
30
3 _1s
34 =
3 £
g
8
2
3
—a=Tom (C)
3 —8-D.0. (mglL)
“
Farameter RIS )
Tl P (gl 3080 6470
Dissoived P o) A
Ghia (gl 097
v 7y
RO (o
NN (gL
Total N (ug/t) A
7y
A
Usp. Sois (ol
Caloum (gLl A
Wagnesum (mgll| A
Harcnoss (mg L)l WA
Color (SO A
Tty (NFUI A
Bt collecied by IV (Orera)
Rainbow Lake
Date: 212212017
Times 10:45 :
Weather: 100% clouds, Omph wind, 45F LB Depth (ft): 35.0
Entry: B Secchi Dopth (f): 3.9
S5 Cond.
Depth ()| Tomp (c) | D.0.(mgi) | pH {uStem)

o 5 10 15 20 5 3
o
5
10
_1s
€
£20
z
8
2
0
s Temp (C)
. (mglL)
a0

February 22,2017

RLS RLB

Paramo
Total P (ugil] 1000 4700
Dissolved P (ugiL)| 4,50 10.50
Chia (ug/D)|  NA NA
TKN (ug/L)| 505,00 778.00
= NON (pg! 7 350
NAN (sgiL)] 2810 20700

57810 86150

 —riTT
o

o

T,

Magnesium (mg/L|

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

Data collected by TWH & JMIB (Onterra).Ice depth: 1.0

2016

Appendix C

Onterra, LLC



Rainbow Lake AppendixC
Water Quality Data

Water Quality Data

20162017 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 6 a7 NA NA
[Total P (ugiL) 6 244 6 1038
Dissolved P (uglL) 3 32 3 408
Chia (ugiL) 5 84 0 NA
TN (pglL 3 7210 3 8833
INOs+NON (ugiL) 3 731 3 835
INH-N (uglL) 3 25 3 2813
[Total N (ugiL) 3 7454 3 9112
Lab Cond. (uS/em) 2 685 2 9.7
[Alkal (mg/l CaCOs) 2 30.1 2 441
[Total Susp. Solids (mgf) 3 22 3 88
Calcium (mg/L) 2 96 0 NA
Magnesium (mg/L) 2 26 0 NA
Hardness (mglL) 2 7 0 NA
Color (sU) 2 700 0 NA
[Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year T Chi-a Secchi
1984 482
2005 503
2006 472
2007 a1
2008
2009 472
2010 508
201 508
2012 467
2013 539
2014 527
2015 494
16 502 548 526
Al Years (Weighted) 502 535 500
DLOL Median 494 497 462
NLE 481 475 457
Secchi (feet) Chiorophyii-a (aglt) Total Phosphorus (ug/t)
Growing Season ‘Summer Growing Season Summer Growing Season ummer
Year Count Mean Count Mean Count Mean Count Mean Count Mean Count Mean
1984 1 60 1 60
2005 4 64 4 64
2006 9 80 9 80
2007 6 80 6 80
2008 0 0
2009 9 80 9 80
2010 1 62 1 62
201 4 63 12 62
2012 14 82 12 82
2013 4 51 12 50
2014 14 55 12 55
2015 16 70 13 69
2016 2 54 13 55 5 84 3 118 5 25 30 244
‘Al Years (Weighted) 65 66 50 103 255 244
tedian 85 70 230
NLF Ecoregion Median 89 56 210

2016 Onterra, LLC



Tamarack Lake
Water Quality Data

[Data collected by TAH (Onterra)

2016

Entry: EEH Secchi Depth (ft): 4.4
Sp-Cond.
Depth (1) | Temp (¢) | 0.0, mg o (ySiem)
7
B
3 May?9, 2016
7 o 5 0 15w 5w
9] o
i
i 2
5
17] 0| 4
9 T 6
—) 3
s
g
-3
8
1
16
18
~8=Temp ('C)
2 ~-0.0. (mgl)
z
Parameter TAMLS | TAWE |
TP (pgll] 2570 3180
Dissolved P (pg/L} 260 320
Ghia (a5
TN (/L) 60500 | 683,00
e e 71 2100
— NGl RD 330
Total N (sl 80500 | 70400
 — 7 S e
Lo il 758 555
Wty (rgLCatty] 3160 3470
Total Susp. Soids (malL]  ND
Galoom (mgLj 08
Tagnesum (m 755
Harcness (gL 3570
Color (S| 5000
Turbity NTUI NA
Data collected by TWH and TAH (Onterra)
Date: 612212015 Max Dopth: 217
Time: 9: LS Depth (ft): 3.0
Weather: 20% iouds, gt brecz, 65F L5 Depth (f): 190
Entry: JLW Secchi Depth (ft): 4.7
Sp-Cond.
Depth (ft) Temp (' D.0. (mg/L) pH (uSlcm)
June 22,2016
o 5 0 15w 5w
o
[
T 2
i
: 4
i 6
%
21 e
g
-3
8
14
16
18 —a=Temp (C)
2 ~=-D.0.(mgll)
z
Parameter TAMLS | TANE |
el P (|27 259
Dissolved P (pg/L} VA
Ghia (g 1100 7y
TN (g 7y
NO, + NON (uglL]
NGl
Total N (sl WA 7y
o Gong (15— A 7y
La ol A 7y
KTy (gl CaCCy
Total Susp. Sois (mal ]
Galoom (malL
Tagnesum (m
Harcness (m L
Color (SU
Turbity (NTU

Appendix C
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Tamarack Lake
Water Quality Data

Tamarack Lak
: 712772016 Max Depth: 227
1150 LS Dopth (f: 3.0
72F, calm LB Depth (ft): 21.0
e Secchi Depth (ft): 5.0
p.Cond.
Depth () | Temp () | D.O.(mg) | ph (ySiem)
T
3
5| July 27,2016
7 o woo1s o s w
5 o
1
13] 2
75 A
17 X X
7o s
21
22] _ 8
=2
£
303
3
1
16
18
2
2
Bata collecied by TAH (Ontera)
Tamarack Laks
arterzote Max Depth: 228
1225 LS Dopth (f: 20
Weather: 30% clouds, light breeze, 78F LB Depth (ft): 21.0
Entry: JMB Secchi Depth (ft): 5.0
Sp Cond.
Depth (ft) L (uSlcm)
August 18,2016
o w0 s w2 %
o
2
4
s
21 705, s
2 04 €,
£
212
3
14
16
" —a—Temp (C)
20 ~&—D.0. (mglL)
2

TAWLS
Tolal P () 3920
Dissoived P (ug/L] — NA
Chia (ul 7
TRN (pg/) 7y
RO (v
NN (g7
Total N (yglL

Magnesium (mg/L|

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

Data collected by TAH and AAH (Onterra)

2016
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Tamarack Lake AppendixC
Water Quality Data

Tamarack Lak
: 101172016 Max Depth: 24.2
2:15 PM LS Depth (f): 30
100% clouds, 57F LB Depth (f): 220
B Secchi Depth (ft): 5.0
Sp Cond.
Depth () | Temp () | D.0. (mg pH {uSiem)
T 7
3
3 October 11,2016
7 o 5 w5 w2 %
5 o
1
7 2
75
7 X & 4
79 6
21
2 s
z =2
£
212
3
14
16
18
—a=Temp (C)
2 —&-DO. (m:
)
2
Farameter TANLS | _TANLE |
Toll P (pg] 2380 230
Dissolved P (ugiL] 550 0
Chia (uaL 3 7y
TRN (gL NA 7y
¥ NON (g
RN (g
N (ol A 7y
7y Ty
A A
us ] D
Galoum (molL A
Wiagnesium (mg L] NA A
Haraness (mgiLjl A 7y
Golor (S NA NA
Tubity (NTU]__NA A
ata colleced by TWH (Ontera)
Tamarack Lak
Wax Dept
LS Depth (f):
L8 Depth (f):
Secchi Dopth (ft):
Sp. Cond.
Depth (1) | Tomp (€) | D pH {uSiem)
DATE
o 5w 15 w2 %
o
s
10
_1s
€
£
z
3
2
)
3 —a—Temp (C)
0. (mgt)
“
Paramet TANLS | _TANLE |
Tolal P (L) A 7y
Dissonved P (ugL) A 7y
Chia (vl 7y 7y
TRN (o)A 7y
¥ NON (i
RN (g
TotaN (gl
55 Cond. (Slem)
Lab ot
ARGy (gL CaCC)
Tola Susp. Sols (mglL|
icium (mg/L)
Wiagnesiom (ma/t |
Hardness (mgiL
Golor (S)
Tubiity (NTU
auaty
Water Quality Data
20162017 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feel) 5 48 NA NA
Total P (giL) 5 288 5 338
Dissolved P (ugL) 3 4 3 o1
Chi a (uglL) 5 52 0 NA
ITKN (uglL 2 8220 2 7695
INOS+NON (ugiL) 2 ND 2 210
INH.N (ugiL) 2 203 2 1812
Total N (uglL) 2 8220 2 7800
Lab Cond. (S/cm) 2 729 2 826
[Alkal (mgi CaCOs) 2 321 2 373
[Total Susp. Solids (mgf) 3 ND 3 32
Calcium (mglL) 2 103 0 NA
Magnesium (mg/L) 2 29 0 NA
Hardness (mglL) 2 375 0 NA
Color (SU) 2 650 0 NA
[Turbidity (NTY) 0 NA 0 NA
Trophic State Index (TS)
Year TP Chia | Seceht
2016 542 475 515
AllYears (Weighted) 542 475 515
DLDL Median 494 497 462
NE 481 475 457
Secchi (leet] T Chiorophyli-a (sg/] T Total Phosphorus (wg/ll)
Growing Season Summer Growing Season Summer Growing Season ‘Summer
Year Count Mean | Count Mean | Count Mean Count Mean | Count Mean | Count Mean
2016 5 54| 3 59 | 5 52 3 56 | 5 28 | 30 322
‘Al Years (Weighted) 54 59 52 56 %8 322
DLDL Median 85 70 230
NLF Ecoregion Median 89 56 210

2016 Onterra, LLC






Rock Lake
Water Quality Data

April 26, 2017
10 15 20 25 30

[

—&—-Temp ('C)
~8-D.0. (mg/L)

DATE

—&—Temp ('C)

—a—D.0. (mg/L)

Rock Lake
Date: 4/26/2017 Max Depth: 16.5
Time: 10:30 ROKS Depth (ft): 3.0
Weather: 100% clouds, 56F, 12 mph winc ROKB Depth (ft): 14.0
Entry: EEH Secchi Depth (ft): 4.3
Sp. Cond.
Depth (ft) | Temp ('C) | D.O.(mglL) pH (uSlcm)
7
0] 0!
12
14
15
3
g 6
£
g
a9
12
15
Parameter ROKS ROKB
Total P (ug/L 28.30 29.30
Dissolved P (ug/L A A
Chl-a (pg/L .61 A
TKN (pg/L A A
NO; + NO,-N (ug/T A A
NH;N (1g/L), NA NA
Total N (ug/L, 531.00 543.00
Lab Cond. (uS/cm; 66.30 65.20
Lab pH 7.27 7.24
Alkalinity (mg/L CaCC;) 8.90 28.20
Total Susp. Solids (mg/L, .50 2.00
Calcium (mg/L .79 A
Magnesium (mg/L | .51 A
Hardness (mg/L, 32.30 A
Color (SU 60.00 A
Turbidity (NTU: NA A
Data collected by JMB (Onterra).
Rock Lake
Date: 6/26/2017 Max Depth:
Time: ROKS Depth (ft):
Weather: ROKB Depth (ft):
Entry: Secchi Depth (ft):
Sp. Cond. |
Depth (ft) Temp (*C) D.O. (mg/L) pH (nS/cm)
0
3
g6
£
a
@
a9
12
15
Parameter ROKS ROKB
Total P (ug/L; 30.30 A
Dissolved P (pg/L, A A
Chla (ug/L .97 A
TKN (pg/L; A A
NO; + NO,-N (ug/C A
NH;-N (Hg/C N NA
Total N (ug/L. 588.00 A
Lab Cond. (pS/cm NA A
Lab pH NA A
[ Akalinity (mg/L CaCCy) N 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

2017
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Rock Lake Appendix C

Water Quality Data

Rock Lake
Date: 7/25/2017 Max Depth: 12.0
Time: 10:30 ROKS Depth (ft): 3.0
Weather: 95% clouds ROKB Depth (ft): 10.0
Entry: EEH Secchi Depth (ft): 3.7
Sp. Cond.
Depth (ft) Temp (*C) D.O. (mg/! pH (uS/em)
22. X
22.
22. X July 25, 2017
22 - 0 5 10 15 20 25 30
22. . 0
22.

N
NI
©

22. 4
8 22. 4
9 ] -
10] 22. 4
11 20. ;
12] 19. 2
12

g 6
£
g
a9
—@—Temp ('C)
—a—D.O. (mg/L)
15
Parameter ROKS ROKB
Total P (ug/L 28.50 30.30
Dissolved P (ug/L NA A
Chl-a (pg/L 13.40 A
TKN (ug/L NA A
NO; + NO,-N (ug/t NA A
NH;-N (ug/D). NA NA
Total N (ug/L)| 686.00 NA
Lab Cond. (uS/cm 72.00 71.50
Lab pH 7.62 59
alinity (mg/L CaCC;] 32.50 .50
Total Susp. Solids (mg/L, A A
Calcium (mg/L A A
Magnesium (mg/L | A A
Hardness (mg/L, A A
Color (SU 70.00 A
Turbidity (NTU: NA A
Data collected by JMB & AMS (Onterra).
Rock Lake
Date: 8/21/2017 Max Depth:
Time: ROKS Depth (ft):
Weather: ROKB Depth (ft):
Entry: EEH Secchi Depth (ft):
Sp. Cond.
Depth (ft) Temp (*C) D.O. (mg/L) pH (nS/cm)
DATE
0 5 10 15 20 25 30
0
3
g6
£
a
@
a9
12
—@—Temp ('C)
—&—D.O. (mg/L)
15
Parameter ROKS ROKB
Total P (ug/L; 30.50 A
Dissolved P (pg/L, NA A
Chla (ug/L 13.50 A
TKN (pg/L; NA A
NO, ¥ NO,-N (ig/L N A
NH,-N (g/C N NA
Total N (ug/L. 634.00 A
Lab Cond. (pS/cm A A
Lab pH! A A
Alkalinity (mg/L CaCCs) 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

2017 Onterra, LLC



Rock Lake Appendix C

Water Quality Data

Rock Lake

Date: 10/24/2017 Max Depth: 14.7
Time: ROKS Depth (ft): 3.0

Weather: 37F, windy, rain, 100% clouds ROKB Depth (ft): 12.0
Entry: EEH Secchi Depth (ft): 4.7
Sp. Cond.
Depth (ft) Temp (*C) D.O. (mg/L) pH (uS/em)
0.7 .

October 24, 2017
0 5 10 15 20 25 30

E)

Depth (ft)

©

~&—Temp ('C)
~&-D.0. (mg/L)

Parameter ROKS ROKB

Total P (ug/L; 34.30 31.20

Dissolved P (ug/L NA
Chl-a (pg/L 12.80

TKN (ug/L NA

NO; + NO,-N (ug/t NA

NH;-N (ug/D). NA
Total N (jg/L)

Lab Cond. (uS/cm;

z

55|55 (5] 55 5|5 H 55| 5|5

Total Susp. Solids (mg/L,

Calcium (mg/L
Magnesium (mg/L |
Hardness (mg/L,

Color (SU
Turbidity (NTU:

5|5|5|5|5(8| 55|55

Data collected by TAH & PJG (Onterra).

Rock Lake

Date: 2/7/2018 Max Depth: 12.8
Time: 12:15 ROKS Depth (ft): 3.0

Weather: 5F, no wind, 30% clouds ROKB Depth (ft): 10.0
Entry: EEH Secchi Depth (ft): 3.9

Sp. Cond.
Depth (ft) | Temp (°C] D.O. (mg/L) pH (uS/cm)

February 7, 2018
0 5 10 15 20 25 30

o

Depth (ft)

©

=&8=Temp ("C)
—a—D.0. (mg/L)

Parameter ROKS ROKB
Total P (ug/L; 16.00 23.80

Dissolved P (pg/L, 2.70 4.70

Chla (ug/L A A
TKN (pg/L;
NO; + NO,-N (ug/C A
NH;-N (Hg/C N NA

Total N (ug/L. 700.00 69:
Lab Cond. (pS/cm NA

Lab pH! NA

[ Akalinity (mg/L CaCCy) N
Total Susp. Solids (mg/L) A
Calcium (mg/L; A
Magnesium (mg/L A
A
A
A

3|

Hardness (mg/L)

Color (SU

Turbidity (NTU;

Data collected by TWH and JMB (Onterra). Ice thickness = 1.5 feet

>|>|>|>| > > ¥ > 3|5

2017 Onterra, LLC



Rock Lake
Water Quality Data

Water Quality Data

2017-2018 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 4 42 NA NA
Total P (ug/L) 6 28.0 4 28.7
Dissolved P (ug/L) 1 27 1 47
Chl a (ug/L) 5 10.1 0 NA
TKN (ug/L 0 NA 0 NA
NO;+NO,-N (ug/L) 0 NA 0 NA
NH,-N (ug/L) 0 NA 0 NA
Total N (ug/L) 5 627.8 2 618.0
Lab Cond. (uS/cm) 2 69.2 2 68.4
Alkal (mg/l CaCOs3) 2 30.7 2 30.4
| Total Susp. Solids (mg/l) 2 28 2 24
Calcium (mg/L) 1 8.8 0 NA
Magnesium (mg/L) 1 25 0 NA
Hardness (mg/L) 1 32.3 0 NA
Color (SU) 2 65.0 0 NA
 Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1984 59.5 54.2
1985
1991 56.3
1992 51.9
1993 49.9
1994 51.3
1995 48.6
1996 55.7
1997 50.1
1998
1999 53.9
2000 54.9
2001 55.1
2002 53.9
2003
2004
2005 49.8 54.3 49.1
2006 50.0 54.9
2007 52.7 54.7 52.1
2008 49.6 55.1 53.5
2009 49.7 52.1 53.0
2010 54.5
2011
2012
2013 52.5
2014 52.8
2015 50.8
2016
2017 53.1 55.2 51.4
All Years (Weighted) 51.0 54.3 51.8
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
1984 1 49 1 49 1 19.0 1 19.0
1985 1 6.2 0 1 31.0 0.0
1991 4 45 2 43
1992 5 6.3 2 58
1993 3 6.6 3 6.6
1994 3 79 1 6.0
1995 4 71 3 73
1996 5 5.0 3 4.4
1997 3 7.0 2 6.5
1998 1 5.0 0
1999 4 6.0 2 5.0
2000 4 5.6 3 47
2001 2 46 2 46
2002 3 5.0 2 5.0
2003 0 0
2004 0 0
2005 9 6.9 6 7.0 4 13.3 3 11.2 5 254 3.0 237
2006 0 0 4 111 3 12.0 4 233 3.0 24.0
2007 5 6.0 3 57 3 11.6 3 11.6 4 27.3 3.0 29.0
2008 5 56 3 52 3 12.2 3 12.2 4 235 3.0 233
2009 5 6.0 3 53 3 8.9 3 8.9 4 222 3.0 235
2010 4 48 4 48 0 0 0 0.0
2011 0 0 0 0 0 0.0
2012 1 6.0 0 0 0 0 0.0
2013 13 55 9 55 0 0 0 0.0
2014 11 5.4 6 5.4 0 0 0 0.0
2015 10 6.2 6 6.2 0 0 0 0.0
2016 0 0 0 0 0 0.0
2017 9 5.6 7 6.0 5 10.1 3 12.3 5 304 3.0 29.8
All Years (Weighted) 59 57 11.5 11.8 257 256
SLDL Median 5.6 9.4 33.0
NLF Ecoregion Median 8.9 5.6 21.0

2017
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North Turtle Lake
Water Quality Data

North Turtle Lake

Date: 4/26/2017

Max Depth: 38.9

Appendix C

Time: 9:25 NTLS Depth (ft): 3.0
Weather: 100% clouds, 8mph winds, 53F, rainy NTLB Depth (ft): 36.0
Entry: EEH Secchi Depth (ft): 5.9
Sp. Cond.
Depth (ft) Temp (°C] D.O. (mg/l pH (uSlcm)
. .8
4 7] :
7] April 26, 2017
0 5 10 15 20 25 30
1 ; 0
15 7|
18] 7| 5
1 7|
4] 10
7|
0| 15
33
36 g 20
37| <
38 g%
@
a 30
35
40
. ~@—Temp ('C)
~a—D.0. (mglL)
50
Parameter NTLS NTLB
Total P (ug/L) 29.90 21.50
Dissolved P (ug/L, .40 30
Chi-a (ug/L) D A
TKN (pg/L; A A
NO; + NO,-N (ug/ A A
NH,-N (ng/T NA NA
Total N (jg/L 624.00 568.00
Lab Cond. (pS/cm; 71.20 58.30
Lab pH 7.27 7.08
Alkalinity (mg/L CaCGCy) 29.70 21.20
Total Susp. Solids (mg/L; ND .40
Calcium (mg/L; 10.10 A
Magnesium (mg/L! 2.74 A
Hardness (mg/L, 36.40 A
Color (SU; 60.00 A
Turbidity (NTU NA A
Data collected by JMB (Onterra).
Max depth is listed as 58 ft. WQ point needs to be moved - EEH
North Turtle Lake
Date: 6/26/2017 Max Depth:
ime: NTLS Depth (ft):
Weather: NTLB Depth (ft):
Entry: EEH Secchi Depth (ft):
Sp. Cond.
Depth (f) | Temp(C) | D.O.(mglL) pH (uSfcm)
3| . 8.7]
9| 8.7]
15| 7. June 26, 2017
20 z 0 5 10 15 20 25 30
25 7. 0
30 6.
35] 9 6. 5
43| 9. 5.4
10
15
g 20
£
g 25
@
Q30
35
40 ~&-Temp ('C)
—8—D.0. (mg/L)
4 (mg/L)
50
Parameter NTLS NTLB
Total P (ug/L) 17.20 A
Dissolved P (ug/L; A A
Chi-a (ug/ 84 A
TKN (ug/L] A IA
NO, + NO,-N (ug/L) A A
NH,-N (1g/L) NA NA
Total N (ug/L) 499.00 A
Lab Cond. (uS/cm! NA A
Lab pH| NA A
Alkalinity (mg/L CaCC,) NA IA
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 IA

2017
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North Turtle Lake
Water Quality Data

North Turtle Lake

Date: 7/25/2017

Max Depth: 39.2

Appendix C

Time: 9:50 NTLS Depth (ft): 3.0
Weather: 90% clouds, 75F, 12 mph winc NTLB Depth (ft): 36.0
Entry: EEH Secchi Depth (ft): 4.4
Sp. Cond.
Depth (ft) Temp (C) | D.O. (mg/L) pH (nSlcm)
22 8.
22 8.
7. July 25, 2017
0 5 10 15 20 25 30
1 0
15
18] 5
1 5.
4| 2, 10
7| 1
0| 15
33
36 g 20
37| . <
38 9. B »
39 9. 8 30
35
40
45 ~@—Temp ('C)
~&~D.0. (mg/L)
50
Parameter NTLS NTLB
Total P (ug/L) 16.90 35.70
Dissolved P (ug/L, A A
Chi-a (ug/L) 78 A
TKN (pg/L; A A
NO; + NO,-N (ug/ A A
NH;-N (ng/D NA NA
Total N (ug/L)]__452.00 NA
Lab Cond. (uS/cm, NA NA
Lab pH 7.60 00
Alkalinity (mg/L CaCGCy) 30.40 31.70
Total Susp. Solids (mg/L; A A
Calcium (mg/L; A A
Magnesium (mg/L ! A A
Hardness (mg/L, A A
Color (SU; 60.00 A
Turbidity (NTU NA A
Data collected by JMB & AMS (Onterra).
North Turtle Lake
Date: 8/21/2017 Max Depth:
ime: NTLS Depth (ft):
Weather: NTLB Depth (ft):
Entry: EEH Secchi Depth (ft):
Sp. Cond.
Depth (f) | Temp(C) | D.O.(mglL) pH (uSfcm)
DATE
5 10 15 20 25 30
0
5
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15
g 20
£
g 25
@
Q30
35
40
45 ~@—Temp ('C)
~8—D.0. (mglL)
50
Parameter NTLS NTLB
Total P (ug/L) 13.80 A
Dissolved P (ug/L; A A
Chi-a (ug/ 45 A
TKN (ug/L] A IA
NO; + NO,-N (ug/L): A A
NH;-N {pg/D); NA NA
Total N (ug/L) 431.00 A
Lab Cond. (uS/cm! A A
Lab pH| A A
Alkalinity (mg/L CaCCy) 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 IA
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North Turtle Lake Appendix C
Water Quality Data

North Turtle Lake

Date: 10/24/2017 Max Depth: 46.5

Time: 11:00 NTLS Depth (ft): 3.0
Weather: 37F, windy, rain, 100% clouds NTLB Depth (ft): 44.0

Entry: EEH Secchi Depth (ft): 4.8

Sp. Cond.
Depth (ft) | Temp(C) | D.O.(mgl! pH (uSlem)

October 24, 2017
0 5 10 15 20 25 30

~&-Temp ('C)
—&=—D.0. (mg/L)

Parameter NTLS NTLB
Total P (ug/L) 20.20 21.20
Dissolved P (ug/L, A
Chl-a (ug/L)
L,

©
3|

TKN
NG, * NO,-N (1g
NH,-N (pg/D)
Total N (pg/L]
Lab Cond. (uS/cm,
L:

ab pH
[ Akalinity (mg/L CaCGy)
Total Susp. Solids (mg/L;

Calcium (mg/L;
Magnesium (mg/L!
Hardness (mg/L,
Color (SU.
Turbidity (NTU

Z

Z
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>|>|>|>|>|5| ¥ >|>|>| ¥ > >|

Data collected by TAH & PJG (Onterra).

North Turtle Lake

Date: 2/7/2018 Max Depth: 39.9

Time: 10:30 NTLS Depth (ft): 3.0
Weather: 10% clouds, 5F NTLB Depth (ft): 37.0

Entry: EEH Secchi Depth (ft): 4.8

Sp. Cond.

Depth (ft) | Temp(C) | D.O.(mglL pH (uSlem)

=lo

September 25, 2017
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Parameter NTLS NTLB
Total P (ug/L) 14.00 19.60

Dissolved P (ug/L; .30 .20

Chl-a (ug/L, A A

TKN (ug/L] A IA

NO, + NO,-N (ug/L) A A

NH,-N (1g/L) NA NA
Total N (ug/L) 474.00 499.00

Lab Cond. (uS/cm! NA NA

Lab pH NA NA

[ AWKalinity (mg/L CaCGy) NA NA
Total Susp. Solids (mg/L; A
Calcium (mg/L; A
Magnesium (mg/L | A
A
A
A

Hardness (mg/L
Color (SU

Turbidity (NTU

Data collected by TWH and JMB (Onterra). Ice thickness = 1.4 feet
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North Turtle Lake
Water Quality Data

Water Quality Data

2017-2018 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 4 5.0 NA NA
Total P (ug/L) 6 187 4 245
Dissolved P (ug/L) 2 34 2 4.3
Chla (ug/L) 5 55 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) 5 496.0 2 5335
Lab Cond. (uS/cm) 1 712 1 58.3
Alkal (mg/l CaCO3) 2 30.1 2 26.5
Total Susp. Solids (mg/l) 2 ND 2 34
Calcium (mg/L) 1 10.1 0 NA
Magnesium (mg/L) 1 27 0 NA
Hardness (mg/L) 1 36.4 0 NA
Color (SU) 2 60.0 0 NA
Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1984 51.0 493
1985
1991 50.7
1992 54.2
1993 429 49.1 47.2
1994 40.4 45.1 436
1995 38.7 34.4 436
1996 39.4 445 45.1
1997 496 445 456
1998 40.8 46.1 455
1999 422 44.1 46.6
2000 429 433 46.2
2001 47.3 48.2 46.8
2002 422 47.8 47.2
2003 44.8 46.0 455
2004 425 48.1 46.9
2005 422 459 45.1
2006 471 47.8 46.4
2007 447 50.5 48.1
2008 441 455 44.8
2009 422 436 44.4
2010 449
2011 46.8
2012 38.7 437 46.2
2013 414 50.6 46.9
2014 439 53.9 46.2
2015 479 48.5 46.4
2016 453 49.2
2017 45.4 46.5 50.6
All Years (Weighted) 432 46.3 46.1
DLDL Median 49.4 49.7 46.2
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
1984 1 6.9 1 6.9 1 8.0 1 8.0
1985 1 6.9 0 1 22.0 0.0
1991 11 6.5 8 6.3
1992 5 5.9 3 4.9
1993 7 8.0 6 8.0 2 6.6 2 6.6 3 14.7 3.0 14.7
1994 6 9.6 5 103 3 4.4 3 4.4 3 123 3.0 123
1995 6 10.0 5 103 4 2.4 3 15 4 12.8 3.0 11.0
1996 4 8.2 2 9.3 4 55 2 4.1 4 14.8 20 115
1997 5 8.3 3 8.9 4 5.4 3 4.1 5 25.0 3.0 23.3
1998 5 8.1 3 9.0 3 4.8 3 4.8 4 15.3 3.0 127
1999 5 9.1 3 8.3 4 3.8 3 3.9 5 15.0 3.0 14.0
2000 8 8.8 5 8.6 4 4.2 3 3.6 5 15.8 3.0 14.7
2001 9 8.3 6 8.2 4 6.5 3 6.0 5 21.0 3.0 20.0
2002 7 7.8 5 8.0 3 5.8 2 5.8 5 18.2 3.0 14.0
2003 10 9.0 7 9.0 5 53 4 4.8 7 16.7 4.0 16.8
2004 6 8.2 4 8.1 4 71 3 6.0 5 17.8 3.0 143
2005 7 9.4 5 9.3 4 5.2 3 4.8 5 15.2 3.0 14.0
2006 5 7.9 3 8.4 4 6.8 3 5.8 5 20.6 3.0 19.7
2007 5 9.2 3 7.5 3 7.6 3 7.6 4 16.5 3.0 16.7
2008 4 8.9 3 9.4 3 45 3 4.5 4 16.5 3.0 16.0
2009 4 9.3 3 9.7 3 3.8 3 3.8 4 16.0 3.0 14.0
2010 13 8.9 8 9.4 0 0 0 0.0
2011 13 8.1 8 8.2 0 0 0 0.0
2012 15 9.0 9 8.6 1 3.8 1 3.8 1 11.0 1.0 11.0
2013 7 8.1 6 8.2 3 77 3 7.7 4 15.1 3.0 132
2014 11 8.4 6 8.5 3 10.7 3 10.7 4 18.7 3.0 15.8
2015 10 8.4 6 8.4 3 6.2 3 6.2 4 20.9 3.0 20.8
2016 0 0 3 6.7 3 6.7 4 18.6 3.0 174
2017 7 6.3 4 6.3 5 5.2 4 5.1 7 19.2 4.0 17.5
All Years (Weighted) 8.3 8.4 5.6 5.4 17.3 15.7
DLDL Median 8.5 7.0 23.0
NLF Ecoregion Median 8.9 5.6 21.0

2017
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South Turtle Lake Appendix C

Water Quality Data

South Turtle Lake

Date: 4/26/2017 Max Depth: 42.0
Time: 8:00 STLS Depth (ft): 3.0
Weather: 100% clouds, 10mph winds, 53F, rainy STLB Depth (ft): 39.0
Entry: EEH Secchi Depth (ft): 6.6
Sp. Cond.
Depth (ft) Temp (*C) D.O. (mg/L) pH (nS/em)
7. .
April 26, 2017
0 5 10 15 20 25 30
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30
35
40 —&—-Temp ('C)
~8-D.0. (mg/L)
45
Parameter STLS STLB
Total P (ug/L; 18.50 19.40
Dissolved P (ug/L 210 D
Chi-a_(ug/C 1.04 A
TKN (pg/L NA A
NO; + NO,-N (ug/t NA A
NH;-N (ug/D). NA NA
Total N (ug/L. 492.00
Lab Cond. (uS/cm; 83.50 .
Lab pH 7.41 7.38
Alkalinity (mg/L CaCC;) 35.80 35.60
Total Susp. Solids (mg/L, ND D
Calcium (mg/L 11.70 A
Magnesium (mg/L | 3.19 A
Hardness (mg/L, 42.40 A
Color (SU 40.00 A
Turbidity (NTU: NA A
Data collected by JMB (Onterra).
South Turtle Lake
Date: 6/26/2017 Max Depth:
Time: STLS Depth (ft):
Weather: STLB Depth (ft):
Entry: Secchi Depth (ft):
Sp. Cond.
Depth (ft) Temp (*C) D.O. (mg/L) pH (uS/cm)
DATE
0
0
5
10
15
€2
£
8 25
a
30
35 —&—Temp ('C)
40 —a—D.0. (mg/L)
45
Parameter STLS STLB
Total P (ug/L; A A
Dissolved P (pg/L, A A
Chla (ug/L 7.04 A
TKN (pg/L; A A
NO; + NO,-N (ug/C A
NH;-N (Hg/C N NA
Total N (ug/L. 442.00 A
Lab Cond. (pS/cm A A
Lab pH! A A
Alkalinity (mg/L CaCC;) 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

2017 Onterra, LLC



South Turtle Lake Appendix C

Water Quality Data

South Turtle Lake

Date: 7/25/2017 Max Depth: 40.9
Time: 8:50 STLS Depth (ft): 3.0
Weather: 60% Couds, 75F, 12mph STLB Depth (ft): 36.0
Entry: JMB Secchi Depth (ft): 6.1
Sp. Cond.
Depth (ft) Temp (*C) D.O. (mg/! pH (nS/em)
22. 4
22. .
22. ¥ July 25, 2017
22. - 0 5 10 15 20 2 30
1 22. X 0
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40 —&—Temp ('C)
—a—D.O. (mg/L)
45
Parameter STLS STLB
Total P (ug/L; 19.90 52.20
Dissolved P (ug/L A A
Chi-a_(ug/C 7.98 A
TKN (ug/L A A
NO; + NO,-N (g/T A A
NH;N (1g/L), NA NA
Total N (ug/L)| 466.00 A
Lab Cond. (uS/cm; NA A
Lab pH 7.73 6.96
Alkalinity (mg/L CaCC;) 36.90 46.30
Total Susp. Solids (mg/L, A A
Calcium (mg/L A A
Magnesium (mg/L | A A
Hardness (mg/L, A A
Color (SU 40.00 A
Turbidity (NTU: NA A
Data collected by JMB (Onterra).
South Turtle Lake
Date: 8/21/2017 Max Depth:
Time: STLS Depth (ft):
Weather: STLB Depth (ft):
Entry: EEH Secchi Depth (ft):
Sp. Cond.
Depth (ft) Temp (*C) D.O. (mg/L) pH (nS/cm)
DATE
0 5 10 15 20 25 30
0
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8 25
a
30
35
40 —8—Temp ('C)
—a—D.O. (mg/L)
45
Parameter STLS STLB
Total P (ug/L; 27.70 A
Dissolved P (pg/L, NA A
Chla (ug/L 14.50 A
TKN (pg/L; NA A
NO; + NO,-N (ug/C N A
NH;-N (Hg/C N NA
Total N (ug/L. 523.00 A
Lab Cond. (pS/cm A A
Lab pH! A A
Alkalinity (mg/L CaCC;) 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

2017 Onterra, LLC



South Turtle Lake Appendix C
Water Quality Data

South Turtle Lake

Max Depth: 41.2
STLS Depth (ft): 3.0
STLB Depth (ft): 38.0

Secchi Depth (ft): 6.7

Sp. Cond.
Depth (ft) Temp (°C] D.O. (mg/L) pH (nS/em)

Date: 10/24/2017
Time: 9:15

Weather: Rain, windy, 39F, 100% clouds
Entry: EEH

October 24, 2017
0 5 10 15 20 25 30

I =) ES

|a2|
@

N
£

e
>

N
S|
o

n
S

N
a

I~
8
Depth (ft)

@
S

w
&

~&—Temp ('C)
~&-D.0. (mg/L)

IS
-1

A
o

Parameter STLS STLB
Total P (ug/L; 24.40
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Data collected by TAH & PJG (Onterra).

South Turtle Lake

Max Depth: 39.7
STLS Depth (ft): 3.0
STLB Depth (ft): 37.0
Secchi Depth (ft): 5.0
Sp. Cond. |
Depth (ft) Temp (°C] D.O. (mg/L) pH (uS/cm)
. 11.:

10.4
0. February 7, 2018
0 5 10 15 20 25 30

Date: 2/7/2018
Time: 10:00

Weather: 10% clouds, -1 F
Entry: EEH
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Parameter STLS STLB
Total P (ug/L; 13.40 22.00
Dissolved P (ug/L 4.70 .20
Chla (ug/L A A
TKN (pg/L;
NO; + NO,-N (ug/C A
NH;-N (Hg/C N NA
Total N (ug/L. 552.00 61

Lab Cond. (pS/cm NA
Lab pH! NA
[ Akalinity (mg/L CaCCy) N
Total Susp. Solids (mg/L) A
Calcium (mg/L; A
Magnesium (mg/L A
Hardness (mg/L) A
A
A

3|

Color (SU

Turbidity (NTU;

Data collected by TWH and JMB (Onterra).
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South Turtle Lake
Water Quality Data

Water Quality Data

2017-2018 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 4 6.1 NA NA
Total P (ug/L) 5 20.8 4 29.7
Dissolved P (ug/L) 2 3.4 2 9.2
Chl a (ug/L) 5 7.2 0 NA
TKN (ug/L 0 NA 0 NA
NO;+NO,-N (ug/L) 0 NA 0 NA
NH,-N (ug/L) 0 NA 0 NA
Total N (ug/L) 5 495.0 2 5715
Lab Cond. (uS/cm) 1 83.5 1 84.7
Alkal (mg/l CaCOs3) 2 36.4 2 41.0
| Total Susp. Solids (mg/l) 2 ND 2 ND
Calcium (mg/L) 1 1.7 0 NA
Magnesium (mg/L) 1 32 0 NA
Hardness (mg/L) 1 424 0 NA
Color (SU) 2 40.0 0 NA
 Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSl)
Year TP Chl-a Secchi
1984 57.8 54.2
1985
1991 49.4
1992 441 49.9
1993 43.2 48.7 46.6
1994 46.2 475 48.4
1995 46.2 44.5 46.7
1996 46.6 51.3 50.1
1997 50.6 46.6 49.8
1998 45.0 52.0 50.4
1999 47.3 43.3 51.3
2000
2001 53.9
2002 50.2
2003 50.0 49.4 48.7
2004 46.8 46.0 45.3
2005 471 51.1 45.9
2006 47.3 51.7 47.8
2007 48.6 55.5 48.4
2008 49.2 47.3 48.1
2009 49.2 47.0 43.2
2010 49.6 50.2 49.1
2011 50.4 54.2
2012 48.9 54.0 49.1
2013 50.8 54.1 49.1
2014 46.9 51.0
2015 51.0 54.4 47.8
2016 52.2 55.9
2017 51.2 52.6 51.1
All Years (Weighted) 48.1 49.9 48.3
DHDL Median 45.0 46.4 42.8
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
1984 1 49 1 49 1 16.0 1 16.0
1985 1 75 0 1 24.0 0.0
1991 8 6.5 6 6.8
1992 8 6.4 5 6.6 3 19.3 1.0 16.0
1993 5 77 4 8.3 3 6.3 3 6.3 3 15.0 3.0 15.0
1994 6 73 3 73 4 5.1 2 56 4 17.8 20 18.5
1995 4 74 3 8.3 4 9.9 2 4.1 4 19.0 20 18.5
1996 4 58 2 6.5 4 8.3 2 8.2 4 20.8 20 19.0
1997 5 6.6 3 6.7 4 6.8 3 5.1 5 33.4 3.0 25.0
1998 7 58 5 6.4 3 8.9 3 8.9 4 28.3 3.0 17.0
1999 2 6.5 1 6.0 2 36 2 36 3 18.0 20 20.0
2000 0 0 0 0 0 0.0
2001 6 48 1 5.0 0 0 0 0.0
2002 12 6.5 7 6.5 0 0 0 0.0
2003 12 73 9 72 1 6.8 1 6.8 2 20.0 1.0 24.0
2004 12 9.1 7 9.1 4 57 3 48 5 20.2 4.0 19.3
2005 12 8.1 6 8.8 4 9.0 3 8.1 5 228 3.0 19.7
2006 8 7.0 6 77 5 8.7 4 8.6 5 226 4.0 20.0
2007 8 79 6 73 4 127 4 127 5 220 4.0 21.8
2008 2 73 1 75 3 55 3 55 3 227 3.0 227
2009 7 10.1 4 10.5 3 53 3 53 4 223 3.0 227
2010 4 9.0 3 7.0 3 74 3 74 4 21.8 3.0 233
2011 1 6.5 0 2 11.0 2 11.0 3 247 3.0 247
2012 4 6.8 3 7.0 3 10.9 3 10.9 4 228 3.0 223
2013 8 6.8 7 7.0 3 11.0 3 11.0 4 254 4.0 254
2014 0 0 4 8.0 4 8.0 3 19.4 3.0 19.4
2015 7 76 6 77 3 11.3 3 11.3 4 233 3.0 258
2016 0 0 3 13.2 3 13.2 3 28.0 3.0 28.0
2017 3 6.5 1 6.1 7 8.1 5 9.4 7 24.3 4.0 26.1
All Years (Weighted) 72 74 8.5 8.4 227 21.8
DHDL Median 10.8 5.0 17.0
NLF Ecoregion Median 8.9 5.6 21.0
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Circle Lily Lake Appendix C
Water Quality Data

Circle Lily Lake

Date: 5/16/2018 Max Depth: 36.6
Time: 10:30 LS Depth (ft): 3.0
Weather: 10% clouds, 8 mph wind, 6¢°F LB Depth (ft): 33.0
Entry: JLW Secchi Depth (ft): 5.0
Sp. Cond.
Depth (ft Temp (°C] D.O. (mg/L) | % Saturation pl (nSlem]
. . 85%
84% 71
78% May 16, 2018
67%
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30
35 —&—Temp ('C)
~&~-D.0. (mg/L)
40
Parameter LS
Total P (ug/L; 13.90
Dissolved P (ug/L 2.10
Chl-a (pg/L 1.91
TKN (pg/L NA
NO; + NO,-N (ug/T NA
NH;N (1g/L), NA
Total N (ug/L)| 539.00
Lab Cond. (uS/cm; 73.30
Lab pH 7.34
Alkalinity (mg/L CaCC;) 32.00
Total Susp. Solids (mg/L, ND
Calcium (mg/L 9.42
Magnesium (mg/L | 2.53
Hardness (mg/L, 33.90
Color (SU 70.00
Turbidity (NTU: NA
Data collected by JMB (Onterra). Moved water quality point south of the existing one.
Circle Lily Lake
Date: 7/30/2018 Max Depth: 35.9
Time: 14:00 LS Depth (ft): 3.0
Weather: 50% clouds, no wind, 7&°F LB Depth (ft): 33.0
Entry: HAL Secchi Depth (ft): 4.3
Sp. Cond. |
Depth (ft) Temp (*C] D.O. (mg/L) | % Saturation | pH (uSlcm]
23. . 98'
22.! 97"
1. 85 July 30, 2018
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Parameter LS LB
Total P (ug/L; 12.70 22.50
Dissolved P (pg/L, NA A
Chla (ug/L 14.60 A
TKN (pg/L; NA A
NO; + NO,-N (ug/C N A
NH;-N (Hg/C N NA
Total N (ug/L. 669.00 NA
Lab Cond. (pS/cm 76.50 53.40
Lab pH 7.73 24
[ Akalinity (mg/L CaCCy) 3150 90
Total Susp. Solids (mg/L) A A
Calcium (mg/L; A A
Magnesium (mg/L A A
Hardness (mg/L) A A
Color (SU 120.00 A
Turbidity (NTU; A A

Data collected by Onterra (TAH & PJG)
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Circle Lily Lake Appendix C
Water Quality Data

Circle Lily Lake
Date: 10/23/2018 Max Depth: 37.7
Time: 14:45 LS Depth (ft): 3.0
Weather: 80% clouds, no wind, 4CF LB Depth (ft): 35.0
Entry: HAL Secchi Depth (ft): 3.7
Sp. Cond.
Depth (ft) | Temp ("C D.O. (mg/L) | % Saturation pl (nSlem]

October 23, 2018
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Data collected by Onterra (JMB & AMS).

Circle Lily Lake

Date: 2/19/2019 Max Depth: 36.0

Time: 11:00 LS Depth (ft): 3.0
Weather: 0% clouds, OF, 5mph winds, 1.6" ice LB Depth (ft): 33.0

Entry: HAL Secchi Depth (ft): 3.7

Sp. Cond.
Depth (ft) Temp (*C) D.O. (mg/L) | % Saturation pH (uSlcm]
-0. #NIA

11 79 February 19, 2019
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NO; + NO,-N (ug/C
NH;-N (Hg/C

Total N (ug/L

Lab Cond. (pS/cm

Lab pH!
[ Akalinity (mg/L CaCCy)
Total Susp. Solids (mg/L)
Calcium (mg/L;
Magnesium (mg/L
Hardness (mg/L)

Color (SU

Turbidity (NTU;

Data collected by Onterra (JMB, AMS)
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Circle Lily Lake
Water Quality Data

Water Quality Data

2018-2019 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 4 42 NA NA
Total P (ug/L) 3 14.0 3 19.2
Dissolved P (ug/L) 1 21 1 4.8
Chl a (ug/L) 3 5.7 0 NA
TKN (ug/L 0 NA 0 NA
NO;+NO,-N (ug/L) 0 NA 0 NA
NH,-N (ug/L) 0 NA 0 NA
Total N (ug/L) 2 604.0 1 666.0
Lab Cond. (uS/cm) 2 74.9 2 72.8
Alkal (mg/l CaCOs3) 2 31.8 2 29.2
| Total Susp. Solids (mg/l) 2 ND 2 ND
Calcium (mg/L) 1 9.4 0 NA
Magnesium (mg/L) 1 25 0 NA
Hardness (mg/L) 1 33.9 0 NA
Color (SU) 2 95.0 0 NA
 Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSl)
Year TP Chl-a Secchi
1996 55.9
1997 52.6
1998 46.6
1999 53.1
2000 50.5
2001 50.2
2002 53.9
2003 42.2 46.0 51.9
2004
2005
2006
2007 43.2 47.3 48.3
2008 45.3 475 53.6
2009 44.7 43.4 48.5
2010 51.1 53.7 51.9
2011 48.4 39.2 54.7
2012 48.7 48.3 53.0
2013 50.2 60.4 58.9
2014 43.9 44.0 57.0
2015 51.0 51.1 55.4
2016 48.8 47.0 58.1
2017 45.9 41.1 54.4
2018 44.6 49.0 54.3
All Years (Weighted) 46.8 475 53.8
DLDL Median 49.4 49.7 46.2
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
1996 10 4.1 5 4.4
1997 5 6.1 3 55
1998 7 72 3 8.3
1999 9 56 5 53
2000 12 55 6 6.3
2001 10 59 6 6.5
2002 9 48 6 5.0
2003 9 58 7 58 1 48 1 48 2 17.0 1.0 14.0
2004 0 0 0 0 0 0.0
2005 0 0 0 0 0 0.0
2006 0 0 0 0 0 0.0
2007 8 6.9 4 74 2 55 2 55 2 15.0 20 15.0
2008 7 52 4 5.1 3 56 3 56 4 17.8 3.0 17.3
2009 12 6.6 5 73 3 37 3 37 4 17.3 3.0 16.7
2010 3 55 2 58 3 10.5 3 10.5 4 253 3.0 26.0
2011 3 47 2 48 3 25 2 24 3 220 20 215
2012 3 5.1 1 53 2 6.1 2 6.1 3 227 20 220
2013 3 38 2 36 3 20.8 3 20.8 3 243 20 245
2014 5 4.1 5 4.1 3 39 3 39 3 156.7 3.0 156.7
2015 5 47 3 45 3 8.0 3 8.0 3 257 3.0 257
2016 3 42 1 38 3 53 3 53 3 221 3.0 221
2017 4 5.1 3 48 3 29 3 29 3 18.1 3.0 18.1
2018 8 48 5 49 6 48 4 6.5 6 15.9 4.0 16.6
All Years (Weighted) 5.4 56 6.5 6.9 19.8 19.7
DLDL Median 8.5 7.0 23.0
NLF Ecoregion Median 8.9 5.6 21.0
1996-2010 Average 6.0
2011-2018 Average 45
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Pardee Lake Appendix C
Water Quality Data

Pardee Lake

Date: 5/16/2018 Max Depth: 21.9

Time: 8:45 LS Depth (ft): 3.0
Weather: 5% clouds, 63°F, 5 mph wind LB Depth (ft): 18.0

Entry: JLW Secchi Depth (ft): 8.2

Sp. Cond.
Depth (ft) Temp (°C] D.O. (mg/L) | % Saturation pl (uS/cm|

8.1

May 16, 2018
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Depth (ft)
&
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S

N
a

—&—Temp ('C)
~8~D.0. (mglL)

30

Parameter LS

Total P (ug/L; 13.20
Dissolved P (ug/L ND
Chl-a (pg/L 1.73
TKN (pg/L; A A
NO, * NO,-N (ug/L A A
NHa-N (Hg/L A A
Total N (ug/L. 300.00 368.00
Lab Cond. (uS/cm 98.90 100.00
Lab pH 791 7.26
“Alkalinity (mg/L CaCCy) 47.30 47.80
Total Susp. Solids (mg/L, ND 2.50
Calcium (mg/L 12.10 A
Magnesium (mg/L | 3.36 A
Hardness (mg/L, 44.00 A
A
A

Color (SU 30.00
Turbidity (NTU: NA

Data collected by JMB (Onterra). Moved water quality point as the old point was in 18 feet of water.

Pardee Lake

Date: 6/26/2018 Max Depth: 27.0

Time: 10:00 LS Depth (ft): 3.0
Weather: 40% clouds, 70°F, 8 mph winds LB Depth (ft): 24.0

Entry: JLW Secchi Depth (ft): 7.1

Sp. Cond.
% Saturation | pH (uSlcm]
100

Depth (ft)

D.O. (mg/!

700° June 26, 2018
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—a—D.0. (mg/L)
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a

30

Parameter LS LB
Total P (ug/L; 19.10 34,
Dissolved P (pg/L, NA

Chi-a (uglL

S|

TKI
NO; + NO,-N (ug/L,

NH3-N (ug/L

otal

Lab pH!

Alkalinity (mg/L CaCC;)
Total Susp. Solids (mg/L)
Calcium (mg/L;
Magnesium (mg/L
Hardness (mg/L)

Color (SU

Turbidity (NTU;

Collected by JMB & DOT (Onterra).
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Pardee Lake Appendix C
Water Quality Data

Pardee Lake

Date: 7/30/2018 Max Depth: 18.6
Time: 15:15 LS Depth (ft): 3.0
Weather: 50% clouds, no wind, 72°F LB Depth (ft): 16.0
Entry: HAL Secchi Depth (ft): 7.1
Sp. Cond.
Depth (ft) Temp (*C) D.O. (mg/L) | % Saturation pl (uS/cm|
24. X 07%
2 23. 08
4 2 ; 07% July 30, 2018
22 : 06% 0 5 10 15 20 25 30
2. 01% 0
10] K 98
12 1, 9
14 0. 7
‘ﬂ 9. 1 5
18 6.0
10
g
£15
3
@
=]
20
% =m—=Temp ('C)
—a—D.0. (mg/L)
30
Parameter LS LB
Total P (ug/L; 13.20 15.80
Dissolved P (ug/L D D
Chi-a_(ug/C 6.85 A
TKN (pg/L A A
NO; + NO,-N (ug/t A A
NH;-N (ug/D). NA NA
Total N (ug/L, 421.00 385.00
Lab Cond. (uS/cm; 96.10 104.00
Lab pH 8.43 7.74
Alkalinity (mg/L CaCC;) 44.00 46.70
Total Susp. Solids (mg/L, 2.20 2.20
Calcium (mg/L 12.40 A
Magnesium (mg/L | 3.45 A
Hardness (mg/L, 45.30 A
Color (SU 30.00 A
Turbidity (NTU: NA A
Data collected by Onterra (TAH & PJG)
Pardee Lake
Date: 8/22/2018 Max Depth: 20.2
Time: 14:45 LS Depth (ft): 3.0
Weather: 50% clouds, breezy, 72°F LB Depth (ft): 17.0
Entry: HAL Secchi Depth (ft): 5.0
Sp. Cond.
Depth (ft) D.O. (mglL) | % Saturation | pH (uSlcm) *“Temp and pH data only**
0 .
0
3 0 Aug 22,2018
o 0 5 10 15 20 25 30
] 0
0
0 .
0 7. 5
1§| 0 7.
19 0 7. 10

Depth (ft)
@

20
25
—a—Temp ('C)
—a—D.0. (mg/L)
30

Parameter LS LB
Total P (ug/L; 18.20 44

Dissolved P (pg/L,

Chi-a (uglL

TKN (pg/L)

NO; + NO,-N (ug/C

NH;-N (Hg/C

Total N (ug/L

Lab Cond. (pS/cm

Lab pH!
[ Akalinity (mg/L CaCCy)
Total Susp. Solids (mg/L)
Calcium (mg/L;
Magnesium (mg/L
Hardness (mg/L)

Color (SU

Turbidity (NTU;
Data collected by Onterra (TAH). TAH accidentally grabbed the pH probe instead of the DO probe, so no DO data.
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Pardee Lake
Water Quality Data

Pardee Lake

Date: 10/24/2018
Time: 12:00

Weather: 100% sun, 45°F

Entry: HAL

Max Depth: 28.9"
LS Depth (ft): 3.0

LB Depth (ft): 25.0
Secchi Depth (ft): 9.3

Depth (ft) | Temp (°C]

| % Saturation

Sp. Cond.
] (uS/cm|
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o | NN NN NN NN NS

Parameter

LS

Total P (ug/L;

Dissolved P (ug/L

18.40
A

Chia (ug/C

oo
S|

TKN (pg/L

NOs ¥ NO,-N (Ho/L,

NH:N (ng/D)

!

z

Total N (ug/L)

Lab Cond. (uS/cm;

Total Susp. Solids (mg/L,

Calcium (mg/L

Magnesium (mg/L |

Hardness (mg/L,

Color (SU

Turbidity (NTU:
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Data collected by Onterra (AMS).

Pardee Lake

Depth (ft)
3 a 5

N
a

30

5

October 24, 2018
10 15

20

25

30

1

—a—Temp ('C)
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Date: 2/19/2019
Time: 9:10

Weather: no wind, Odeg F, 1.8"ice

Entry: HAL

Max Depth: 29.8
LS Depth (ft): 3.0

LB Depth (ft): 26.0
Secchi Depth (ft): 7.2

Depth (ft) |

D.0. (mglL) |
. 13.

% Saturation
#NIA

Sp. Cond.
pH (nS/em)

11.:

#NIA

2%

2%

Parameter

|

Total P (pg/L;

Dissolved P (pg/L,

Chi-a (ug/C

>335 0|

TKN (pg/L
NO, + NO,-N (HolL,

NH3-N (nglC

2

Z

/L

Total N (ug
Lab Cond. (pS/cm

H

Lab pl
Alkalinity (mg/L CaCCs)

Total Susp. Solids (mg/L)

Calcium (mg/L;

Magnesium (mg/L

Hardness (mg/L)

Color (SU

Turbidity (NTU;
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Data collected by Onterra (JMB, AMS). Noted in YB that the bottom sample smelled bad
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Pardee Lake
Water Quality Data

Water Quality Data

2018-2019 Surface Bottom
Parameter Count Mean Count Mean
Secchi Depth (feet) 6 73 NA NA
Total P (ug/L) 5 16.4 5 28.3
Dissolved P (ug/L) 2 ND 2 23
Chl a (ug/L) 5 35 0 NA
TKN (ug/L 0 NA 0 NA
NO;+NO,-N (ug/L) 0 NA 0 NA
NH,-N (ug/L) 0 NA 0 NA
Total N (ug/L) 2 3605 2 3765
Lab Cond. (uS/cm) 2 97.5 2 102.0
Alkal (mg/l CaCOs3) 2 45.7 2 47.0
| Total Susp. Solids (mg/l) 3 22 3 24
Calcium (mg/L) 2 12.3 0 NA
Magnesium (mg/L) 2 34 0 NA
Hardness (mg/L) 2 447 0 NA
Color (SU) 2 30.0 0 NA
 Turbidity (NTU) 0 NA 0 NA
Trophic State Index (TSI)
Year TP Chl-a Secchi
1998 46.9
1999 46.3
2000 45.6
2001 45.0 52.0 45.9
2002 48.5 60.9 46.3
2003 45.3 46.4 43.9
2004 49.4 55.6 48.7
2005 45.3 52.4 45.6
2006 49.4 56.7 51.3
2007 45.0 57.2 51.3
2008 51.5 55.4 53.5
2009 48.9 45.1 43.5
2010 45.8 53.7 50.4
2011 50.1
2012 59.1
2013
2014
2015 45.9
2016 49.1
2017
2018 44.9 44.8 50.4
All Years (Weighted) 47.2 52.8 48.3
DHDL Median 45.0 46.4 42.8
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
1998 9 76 7 8.1 1 16.0 0.0
1999 8 76 6 8.5 0 0.0
2000 8 8.6 5 8.9 1 10.0 0 1 23.0 0.0
2001 5 8.8 4 8.8 4 77 3 8.9 4 18.0 3.0 17.0
2002 6 8.8 3 8.5 3 18.6 2 220 5 220 3.0 217
2003 4 9.4 3 10.0 4 6.9 3 5.0 4 20.3 3.0 17.3
2004 5 77 3 72 4 12.2 3 12.9 5 23.4 3.0 23.0
2005 5 9.9 3 8.9 4 9.8 3 9.3 5 19.0 3.0 17.3
2006 4 59 3 6.0 4 15.1 3 14.2 4 26.5 3.0 23.0
2007 4 58 3 6.0 4 17.4 3 15.0 4 20.5 3.0 17.0
2008 3 52 3 52 3 12.6 3 12.6 3 26.7 3.0 26.7
2009 7 9.8 6 10.3 3 4.4 3 4.4 3 223 3.0 223
2010 3 8.3 2 6.4 3 10.5 3 10.5 3 18.0 3.0 18.0
2011 3 6.5 3 6.5 0 0 0 0.0
2012 3 6.2 1 35 0 0 0 0.0
2013 0 0 0 0 0 0.0
2014 0 0 0 0 0 0.0
2015 3 78 2 8.8 0 0 0 0.0
2016 3 72 2 7.0 0 0 0 0.0
2017 0 0 0 0 0 0.0
2018 5 7.3 3 6.4 5 3.5 3 4.2 5 16.4 3.0 16.8
All Years (Weighted) 79 79 10.5 10.5 21.0 20.0
DHDL Median 10.8 5.0 17.0
NLF Ecoregion Median 8.9 5.6 21.0

2018

Appendix C

Onterra, LLC



	Blank Page

