ZUSGS

science for a changing world

Water-Data Report 2006
04126802 Crystal River at County Highway 675 near Glen Arbor, Mi

Northeastern Lake Michigan Basin
Betsie-Platte Subbasin

LOCATION.--Lat 44°54'12", long 85°57'44" referenced to North American Datum of 1927, in SE % NE % sec.23, T.29 N., R.14 W., Leelanau County, M,
Hydrologic Unit 04060104, on right bank at County Highway 675, 1.4 mi northeast of Glen Arbor.

DRAINAGE AREA .--45.1 mi2.
SURFACE-WATER RECORDS
PERIOD OF RECORD.--October 2003 to September 2006 (discontinued).
REVISED RECORDS.--WDR MI-04-1: Drainage area.
GAGE.--Water-stage recorder. Datum of gage is 582.20 ft above sea level (Michigan Department of Transportation bench mark).

REMARKS .--Records good except for estimated daily discharges, which are fair. Some regulation by dam at outlet of Glen Lake. Gage-height telemeter at
station.

U.S. Department of the Interior
U.S. Geological Survey


http://pubs.water.usgs.gov/wdr2006
http://waterdata.usgs.gov/nwis/nwisman/?site_no=04126802
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DISCHARGE, CUBIC FEET PER SECOND
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

e, estimated]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 27 25 78 67 58 67 44 33 106 32 36 34
2 27 25 84 68 57 66 38 34 104 32 45 34
3 27 25 84 68 57 65 37 34 99 33 45 33
4 28 25 84 69 57 65 35 32 92 32 39 33
5 28 25 83 71 57 64 35 31 78 32 38 33
6 28 32 82 70 58 63 35 32 67 32 37 33
17 27 32 81 68 57 61 34 33 64 32 36 33
8 26 31 81 64 57 54 33 33 62 32 35 33
9 26 32 78 63 57 55 32 32 54 32 35 34
10 26 31 78 63 56 56 32 33 43 32 35 33
1 26 31 75 62 56 56 33 43 35 33 34 33
12 26 33 75 62 56 57 34 52 33 33 34 34
13 27 38 74 60 56 60 33 55 32 33 34 33
14 28 33 73 56 57 58 33 57 32 33 34 33
15 27 32 73 57 59 57 32 65 32 33 33 33
16 26 35 73 e55 e55 57 32 74 33 33 32 33
17 27 35 73 e55 e55 56 32 92 33 33 32 33
18 27 36 72 e55 e55 55 32 106 34 34 32 34
19 26 37 64 e55 €60 55 32 111 34 33 33 33
20 26 36 59 57 e65 54 32 114 33 33 33 33
21 26 36 68 55 e70 54 32 110 34 32 32 32
22 26 35 68 53 e70 53 32 107 33 32 32 32
23 26 36 69 52 e70 50 35 104 32 31 31 31
24 26 34 70 53 72 50 34 97 32 32 32 33
25 25 35 69 50 71 49 32 84 33 32 37 33
26 25 35 69 52 71 49 32 71 33 41 35 32
21 25 36 69 53 70 49 31 63 32 38 34 33
28 25 40 68 52 71 49 31 74 32 35 34 33
29 25 44 67 60 47 32 88 32 35 35 33
30 25 51 67 61 45 33 86 31 36 35 33
3 25 68 60 46 - 95 --- 36 35 ---
Total 815 1,011 2,276 1,846 1,710 1,722 1,004 2,075 1,424 1,032 1,084 990
Mean 26.3 33.7 73.4 59.5 61.1 55.5 335 66.9 47.5 333 35.0 33.0
Max 28 51 84 71 72 67 44 114 106 41 45 34
Min 25 25 59 50 55 45 31 31 31 31 31 31
Cfsm 0.58 0.75 1.63 1.32 1.35 1.23 0.74 1.48 1.05 0.74 0.78 0.73
In. 0.67 0.83 1.88 1.52 1.41 1.42 0.83 1.71 1.17 0.85 0.89 0.82
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 2004 - 2006, BY WATER YEAR (WY)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Mean 39.1 58.2 68.5 63.1 65.1 66.8 459 49.7 46.8 31.6 325 39.0
Max 55.2 79.7 73.4 65.9 69.8 81.0 64.1 66.9 56.5 333 35.0 57.0
(WY) (2004) (2004) (2006) (2005) (2004) (2004) (2004) (2006) (2004) (2006) (2004) (2004)
Min 26.3 33.7 65.5 59.5 61.1 55.5 335 343 36.5 29.5 27.4 26.9
(WY) (2006) (2006) (2004) (2006) (2006) (2006) (2006) (2005) (2005) (2005) (2005) (2005)
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SUMMARY STATISTICS

Calendar Year 2005 Water Year 2006 Water Years 2004 - 2006
Annual total 15,860 16,989
Annual mean 43.5 46.5 50.5
Highest annual mean 58.9 2004
Lowest annual mean 459 2005
Highest daily mean 84 Dec 2 114 May 20 133 Jun 1, 2004
Lowest daily mean 25 Aug 17 25 Oct 25 22 Oct 13, 2004
Annual seven-day minimum 25 Oct 25 25 Oct 25 25 Oct 25, 2005
Maximum peak flow ‘119 May 19 *137 May 31, 2004
Maximum peak stage ‘6.11 Feb 18 ‘6.64 ¢
Instantaneous low flow 24 Oct 21" 21 Oct 13, 2004*
Annual runoff (cfsm) 0.963 1.03 1.12
Annual runoff (inches) 13.08 14.01 15.20
10 percent exceeds 67 72 74
50 percent exceeds 35 35 49
90 percent exceeds 26 30 28

* Gage height 5.60 ft.

Gage height 5.64 ft.

Backwater from ice.

Occurred during period of missing record Jan. 2-8, 2004, from flood mark.
Also occurred Oct. 26 to Nov. 5.

Also occurred Oct. 14, 2004.
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WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 2004 to September 2006 (discontinued).

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: December 2003 to September 2006.
pH: April 2004 to September 2006.
WATER TEMPERATURE: December 2003 to September 2006.
DISSOLVED OXYGEN: April 2004 to September 2006.

INSTRUMENTATION.--Water-quality monitor telemeter, set for one-hour measurement interval, pH and dissolved oxygen not operated during winter
months.

REMARKS .--Interruptions in the water-quality record were due to malfunction of the instrument. Specific conductance records rated excellent except the
following periods: Oct. 1-6, Nov. 16 to Dec. 12, Jan. 18 to Feb. 14, Feb. 25 to Mar. 10, Apr. 24 to May 8 rated good; and Dec. 13 to Jan. 17, Mar. 20-30
rated fair. pH records rated excellent except the following periods: Oct. 29-31, Apr. 23 to May 8, June 8-14, June 22 to Aug. 17 rated good. Water
temperature records rated good. Dissolved oxygen records rated excellent except the following periods: Apr. 6-9, May 21-27, July 1-10 rated good;
Apr. 10-15, May 28 to June 8, July 11-13 rated fair; and Oct. 1-6, Apr. 16 to May 8, June 9-14, Aug. 18 to Sept. 14 rated poor.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum, 302 microsiemens, Dec. 20, 2005; minimum, 203 microsiemens, Aug. 25, 2004.
pH: Maximum recorded during period of operation, 8.8 std. units, on several days during 2006 water year summer period; minimum recorded, 7.5 std.
units, Apr. 1-3, 2005.
WATER TEMPERATURE: Maximum, 30.6°C, Aug. 1, 2006; minimum, -0.5°C, on several days during 2005 water year winter period.
DISSOLVED OXYGEN: Maximum recorded during period of operation, 13.1 mg/L, Apr. 1, 4, 2004, but may have been higher during instrument
malfunction Apr. 5-22, 2004; minimum recorded, 6.3 mg/L, July 16, 2005.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 302 microsiemens, Dec. 20; minimum, 223 microsiemens, May 21.
pH: Maximum recorded during period of operation, 8.8 std. units, on several days; minimum recorded, 7.7 std. units, May 4, 5.
WATER TEMPERATURE: Maximum, 30.6 °C Aug. 1; minimum, 0.0°C, on several days during winter period.
DISSOLVED OXYGEN: Maximum, 11.7 mg/L, Oct. 28; minimum recorded during period of operation, 6.6 mg/L, but may have been lower during
instrument malfunction July 24 to Aug. 17.
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS

WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
October November December January
1 271 268 269 271 267 269 287 278 284 295 291 292
2 273 268 271 269 260 265 281 276 279 295 290 292
3 277 272 274 267 263 265 281 278 280 294 290 293
4 279 274 276 266 262 264 282 277 280 293 288 291
5 282 276 279 267 249 264 281 279 280 294 288 291
6 282 272 277 264 246 254 282 280 281 291 287 289
1 277 270 273 268 262 264 284 280 282 292 286 289
8 274 271 272 269 265 267 285 283 283 294 288 291
9 273 270 272 271 266 268 286 283 284 292 288 290
10 273 270 272 268 265 266 288 285 287 292 288 290
1" 272 269 271 271 267 268 290 286 287 294 288 290
12 273 268 271 276 270 273 290 288 289 293 289 290
13 273 269 271 279 273 276 291 287 288 296 290 293
14 273 263 270 276 273 274 291 286 289 296 291 293
15 272 267 269 276 273 274 294 287 291 294 290 292
16 271 266 269 275 267 273 294 290 292 296 290 292
17 271 262 268 277 267 272 294 291 292 299 290 294
18 270 268 269 272 265 269 295 290 292 299 291 294
19 272 268 270 279 272 275 299 291 293 295 292 293
20 271 267 269 284 275 279 302 292 295 293 289 291
21 269 266 267 283 276 279 296 291 293 294 289 291
22 268 265 267 286 274 277 293 291 292 295 289 292
23 269 263 267 285 273 280 298 290 293 296 291 293
24 268 266 267 279 274 276 298 293 294 298 289 292
25 267 265 266 277 273 276 298 293 294 298 292 295
26 268 264 266 286 275 278 296 293 294 294 290 292
21 267 265 266 290 275 284 295 292 293 295 291 293
28 267 264 266 286 274 281 296 293 294 300 292 296
29 268 266 267 293 283 289 297 292 294 292 286 289
30 270 265 268 295 284 290 295 288 292 291 286 288
31 271 267 269 - --- --- 295 288 290 291 288 290
Month 282 262 270 295 246 273 302 276 289 300 286 292
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS

WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
February March April May

1 294 288 289 282 279 280 251 244 248 290 286 287
2 293 289 291 281 279 280 249 245 247 290 286 289
3 294 289 292 280 276 278 248 234 244 294 288 291
4 291 286 290 279 275 277 250 245 247 295 291 293
5 290 286 288 278 275 277 256 250 252 295 290 292
6 289 287 288 278 275 277 256 253 255 293 289 291
1 290 287 288 278 274 276 260 256 257 296 291 293
8 290 287 288 278 276 277 262 256 259 297 293 295
9 293 288 290 277 273 276 266 259 263 297 289 293
10 292 288 290 278 273 276 269 266 267 292 288 290
1" 293 287 290 278 273 275 275 267 270 292 264 280
12 292 286 289 276 271 273 279 273 276 294 280 286
13 292 287 288 271 263 267 279 273 276 201 281 284
14 292 286 288 266 262 264 280 276 278 290 280 284
15 292 286 290 266 261 264 281 278 279 281 279 280
16 - - - 266 259 262 280 278 279 281 278 279
17 - --- --- 263 258 260 280 278 279 280 274 278
18 288 282 285 262 258 260 282 278 280 277 273 276
19 286 283 284 262 257 259 283 280 281 277 273 276
20 287 282 284 262 257 258 284 281 283 278 244 269
21 287 283 285 260 256 258 288 283 285 245 223 235
22 286 281 284 261 255 257 286 281 284 248 230 237
23 285 281 283 262 257 259 290 277 283 279 227 261
24 283 281 282 263 259 261 290 277 284 280 276 278
25 283 280 282 262 258 260 282 280 281 283 278 280
26 283 280 282 262 256 259 286 280 282 284 280 282
21 283 280 281 262 255 258 286 282 284 284 280 282
28 285 280 282 262 256 258 284 282 283 287 278 283
29 - - - 262 255 258 288 282 284 288 281 285
30 - - - 264 255 259 288 284 286 289 283 286
31 - --- - 262 250 255 --- --- --- 288 277 282
Month - - - 282 250 266 290 234 272 297 223 281
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS

WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
June July August September

1 284 279 282 276 261 269 267 256 262 255 248 252
2 284 280 282 273 263 269 269 249 261 256 248 253
3 285 279 281 274 264 270 271 260 266 255 250 253
4 284 278 281 274 263 269 267 256 262 257 248 254
5 287 278 282 271 261 267 265 256 261 258 251 255
6 289 277 284 271 260 266 264 256 261 258 250 255
1 286 276 282 270 260 266 265 256 261 258 249 255
8 288 281 284 270 260 267 263 248 256 260 250 255
9 289 281 284 273 263 268 261 248 256 255 249 253
10 2901 274 282 272 261 267 262 253 258 255 249 253
1" 285 275 279 271 261 266 262 253 258 256 249 252
12 290 274 281 271 263 267 261 244 255 256 249 254
13 290 273 279 271 261 266 254 241 248 257 253 255
14 286 269 276 271 261 266 254 243 249 257 251 254
15 285 268 275 271 262 267 248 236 243 255 251 254
16 285 267 274 272 263 268 259 242 255 256 248 253
17 289 274 279 273 258 267 259 249 254 257 249 253
18 291 278 285 271 261 267 258 245 253 256 249 253
19 290 277 283 270 259 266 256 250 254 256 251 254
20 288 274 282 270 261 266 258 250 254 256 250 253
21 287 274 282 269 260 265 257 247 253 256 252 254
22 289 272 280 268 258 264 257 249 254 257 253 255
23 286 270 278 268 256 263 256 248 253 259 253 256
24 285 273 278 267 253 261 256 245 251 258 252 254
25 285 274 280 266 256 262 256 231 245 256 254 255
26 285 269 278 264 243 255 258 249 253 257 253 255
21 286 267 275 266 257 262 257 250 254 257 248 253
28 285 264 273 265 256 262 256 248 253 256 254 255
29 275 263 271 264 257 261 256 250 253 255 253 254
30 277 264 270 264 254 260 255 249 253 257 254 256
3 --- --- 264 254 260 255 250 253 --- - -
Month 291 263 279 276 243 265 271 231 255 260 248 254
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PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min  Median Max Min  Median Max Min  Median Max Min  Median

October November December January

8.4 8.1 8.2
8.4 8.1 8.2
8.4 8.1 8.2
8.4 8.1 8.1
8.4 8.0 8.1

8.4 8.1 8.2
8.5 8.2 8.3
8.5 8.2 8.3
8.4 8.2 8.3
8.5 8.2 8.3
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8.4 8.1 8.2
8.4 8.1 8.2
8.4 8.1 8.2
8.4 8.1 8.2
8.4 8.1 8.2

- = =
SR WN

-—
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8.4 8.2 8.2
8.3 8.1 8.2
8.4 8.1 8.2
8.3 8.1 8.2
8.3 8.0 8.1

N = = =
(RN T-IN--R ]

N
-

8.3 8.1 8.1 --- - - - - - - - -
8.3 8.1 8.2 --- - — - - — - - -
8.3 8.1 8.1 -—- - - - - - - - -
8.3 8.1 8.1 --- - - - - - — - -
8.3 8.1 8.1 - - — - - - - - -

NINNN
SR WN

N
(-]

8.3 8.1 8.2 -—- - - - - - - - .
8.2 8.1 8.1 -—- - - - - - - - -
8.3 8.1 8.2 - - - - - - i - -
8.2 8.0 8.1 - --- — - - — - - -
8.2 8.0 8.0 - - - - - - - - -
8.2 7.9 8.0 -—- - - - - - - - -

W WINDNDN
-0 W oo

Max 8.5 8.2 8.3
Min 8.2 7.9 8.0
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PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min  Median Max Min  Median Max Min  Median Max Min  Median
February March April May

1 - - 8.2 8.0 8.1 8.1 7.9 8.0
2 --- --- 8.2 3.1 8.2 8.1 7.8 7.9
3 --- --- --- --- --- --- 8.2 8.1 8.1 8.1 7.8 7.9
4 - - 8.2 8.1 8.1 8.0 7.7 7.8
5 --- --- 8.1 8.0 8.1 8.0 7.7 7.9
6 --- --- --- --- --- --- 8.2 8.0 8.1 8.0 7.8 7.9
1 --- --- 8.2 8.0 8.1 8.0 7.8 7.8
8 - - 8.2 8.1 8.1 8.3 7.8 8.0
9 --- --- 8.2 8.1 8.1 8.3 8.0 8.1
10 --- --- --- --- --- --- 8.2 8.0 8.1 8.3 8.0 8.2
1" - - 8.2 8.0 8.1 8.1 8.0 8.0
12 --- --- 8.1 8.0 8.0 8.3 7.9 8.1
13 --- --- --- --- --- --- 8.2 8.0 8.0 8.3 8.1 8.1
14 --- --- 8.1 7.9 8.0 8.3 8.1 8.1
15 - - 8.1 7.9 8.0 8.2 8.0 8.1
16 --- --- 8.1 7.9 8.0 8.2 8.0 8.1
17 --- --- 8.1 7.9 8.0 8.2 8.1 8.2
18 - - - 8.1 7.9 8.0 8.2 8.1 8.1
19 --- --- --- 8.1 7.9 8.0 8.2 8.1 8.2
20 --- --- --- --- --- --- 8.1 7.9 8.0 8.2 8.1 8.1
21 --- --- --- 8.1 7.9 8.0 8.2 8.1 8.2
22 - - - 8.1 7.9 8.0 8.2 8.1 8.2
23 --- --- --- 8.1 7.8 7.9 8.3 8.1 8.2
24 --- --- --- 8.1 7.8 7.9 8.3 8.1 8.2
25 - - - 8.1 7.8 7.9 8.3 8.1 8.2
26 --- --- --- 8.0 7.9 7.9 8.3 8.0 8.2
21 --- --- --- --- --- --- 8.0 7.8 79 8.2 8.0 8.1
28 --- --- - --- 8.1 7.9 7.9 8.2 7.9 8.0
29 - - - - 8.1 7.9 7.9 8.2 7.9 8.0
30 --- --- --- --- 8.1 7.9 7.9 8.2 7.9 8.0
31 --- --- --- 8.2 7.9 8.0
Max - - - - 8.2 8.1 8.2 8.3 8.1 8.2
Min --- --- --- - 8.0 7.8 7.9 8.0 7.7 7.8
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PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min  Median Max Min  Median Max Min  Median Max Min  Median
June July August September
1 8.2 8.0 8.0 8.5 8.0 8.2 8.6 8.1 8.2 8.8 8.3 8.4
2 8.2 8.0 8.1 8.5 8.0 8.2 8.3 8.0 8.1 8.8 8.3 8.4
3 8.2 8.0 8.1 8.4 7.9 8.1 8.5 8.0 8.2 8.7 8.3 8.4
4 8.3 8.0 8.1 8.5 8.0 8.2 8.6 8.1 8.2 8.8 8.2 8.4
5 8.3 8.0 8.1 8.5 8.0 8.2 8.6 8.1 8.2 8.7 8.2 8.4
6 8.3 8.0 8.1 8.4 8.0 8.1 8.6 8.1 8.3 8.8 8.2 8.4
7 8.3 7.9 8.0 8.4 7.9 8.1 8.6 8.1 8.2 8.8 8.3 8.4
8 8.2 7.9 8.0 8.4 7.9 8.1 8.6 8.1 8.3 8.7 8.3 8.4
9 8.2 7.9 8.0 8.4 7.9 8.0 8.6 8.1 8.3 8.7 8.3 8.4
10 8.2 7.9 8.0 8.4 7.9 8.1 8.6 8.1 8.3 8.8 8.3 8.5
1" 8.2 7.9 8.0 8.4 7.9 8.1 8.6 8.1 8.3 8.7 8.3 8.4
12 8.3 7.8 8.0 8.4 7.9 8.1 8.6 8.1 8.3 8.6 8.3 8.4
13 8.3 7.9 8.0 8.5 7.9 8.1 8.6 8.1 8.3 8.7 8.3 8.4
14 8.4 7.8 8.1 8.5 8.0 8.3 8.6 8.1 8.3 8.7 8.3 8.4
15 8.4 8.0 8.1 8.5 8.0 8.2 8.6 8.1 8.3 8.7 8.3 8.4
16 8.5 8.0 8.2 8.5 8.0 8.2 8.6 8.1 8.3 8.8 8.3 8.5
17 8.4 8.0 8.1 8.5 8.0 8.2 8.6 8.2 8.4 8.8 8.3 8.5
18 8.2 7.9 8.0 8.5 8.0 8.2 8.8 8.1 8.4 8.7 8.2 8.4
19 8.3 7.9 8.0 8.6 8.0 8.3 8.6 8.2 8.3 8.6 8.2 8.3
20 8.4 7.9 8.1 8.5 8.0 8.2 8.7 8.2 8.4 8.6 8.2 8.4
21 8.4 7.9 8.0 8.5 8.0 8.2 8.8 8.2 8.4 8.6 8.2 8.3
22 8.4 7.8 8.1 8.5 8.0 8.2 8.7 8.2 8.3 8.5 8.2 8.3
23 8.4 7.9 8.0 8.5 8.0 8.2 8.6 8.2 8.4 8.6 8.2 8.3
24 8.3 7.9 8.1 8.5 8.0 8.2 8.8 8.2 8.4 8.6 8.2 8.2
25 8.3 7.9 8.0 8.5 8.0 8.2 8.6 8.1 8.3 8.4 8.1 8.2
26 8.4 7.9 8.1 8.5 7.9 8.2 8.6 8.1 8.2 8.5 8.1 8.2
21 8.5 7.9 8.1 8.5 8.0 8.2 8.7 8.1 8.3 8.3 8.1 8.2
28 8.5 7.9 8.2 8.6 8.0 8.2 8.7 8.2 8.4 8.4 8.1 8.2
29 8.5 8.0 8.2 8.5 8.1 8.2 8.7 8.2 8.4 8.4 8.1 8.2
30 8.5 7.9 8.2 8.5 8.0 8.2 8.7 8.2 8.4 8.4 8.1 8.2
3 --- 8.6 8.1 8.2 8.7 8.3 8.4 ---

Max 8.5 8.0 8.2 8.6 8.1 8.3 8.8 8.3 8.4 8.8 8.3 8.5
Min 8.2 7.8 8.0 8.4 7.9 8.0 8.3 8.0 8.1 8.3 8.1 8.2
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Water-Data Report 2006

TEMPERATURE, WATER, DEGREES CELSIUS

WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
October November December January

1 18.2 14.7 16.2 11.1 9.2 10.2 3.0 1.8 2.7 2.3 1.9 2.1
2 19.4 15.8 17.4 10.7 8.2 9.5 22 1.1 1.7 24 2.0 2.2
3 21.7 18.5 19.8 11.1 9.8 10.3 2.2 1.6 1.9 2.5 2.2 2.3
4 222 194 20.6 10.6 9.5 10.0 2.0 1.5 1.7 2.7 24 2.5
5 22.7 20.1 21.1 10.9 9.6 10.1 1.5 0.5 1.2 2.4 1.4 2.1
6 20.8 16.0 18.1 9.6 8.4 8.8 0.6 0.3 0.5 1.4 1.1 1.3
1 16.0 13.6 14.9 9.2 8.0 8.6 0.9 0.6 0.8 1.7 0.9 1.4
8 15.6 13.1 13.9 9.7 7.7 8.6 1.6 0.9 1.2 1.8 1.3 1.5
9 15.3 12.0 13.4 9.3 7.7 8.8 2.0 1.3 1.5 1.8 1.4 1.5
10 15.6 11.9 13.5 7.7 6.7 7.3 1.7 1.3 1.4 1.8 1.1 1.4
1" 14.6 12.6 13.7 8.2 6.1 7.1 1.5 0.9 1.2 1.9 1.0 1.5
12 15.5 14.3 14.8 9.3 73 8.2 1.3 0.9 1.1 2.6 1.6 2.0
13 16.8 14.7 15.5 9.5 7.4 8.7 1.8 1.1 1.5 2.3 1.7 2.2
14 17.0 14.8 15.8 7.7 6.7 7.2 1.6 0.3 1.2 1.7 1.2 1.5
15 15.7 13.7 14.5 7.2 6.7 7.0 1.5 04 1.2 1.4 04 1.1
16 13.7 12.6 13.3 7.2 4.5 6.3 1.4 1.0 1.2 1.0 0.0 0.4
17 12.8 11.7 12.3 4.5 3.5 39 1.1 0.5 0.9 0.4 0.1 0.2
18 13.7 114 12.3 3.5 2.0 2.9 0.6 0.3 04 0.7 0.1 04
19 13.2 10.9 12.1 5.0 32 4.1 0.8 0.0 0.4 1.1 0.1 0.6
20 12.5 10.6 114 5.2 4.6 4.9 0.8 0.0 0.4 14 0.8 1.0
21 12.1 9.7 10.7 5.4 4.5 49 1.0 0.5 0.7 1.7 0.6 1.0
22 113 9.7 104 4.6 3.0 34 1.7 0.8 1.1 2.0 0.6 1.1
23 10.9 9.8 10.2 3.1 2.2 2.8 1.6 1.1 1.4 1.5 0.8 1.1
24 10.8 9.3 9.9 2.2 0.1 0.5 1.9 1.5 1.7 1.4 0.7 1.0
25 10.0 8.9 9.4 0.5 0.1 03 2.0 1.8 1.9 0.9 0.5 0.7
26 9.8 9.0 9.3 1.1 0.1 0.6 2.3 1.8 2.0 1.8 0.5 0.9
27 9.6 8.8 9.2 2.1 0.5 1.4 2.3 2.0 2.1 2.4 0.8 1.4
28 10.3 7.6 8.7 4.8 2.1 32 2.3 2.1 2.2 2.5 1.2 1.8
29 10.8 8.2 9.2 4.6 3.6 39 2.3 2.0 22 2.5 1.9 22
30 11.3 9.3 10.2 3.6 2.8 3.1 22 1.5 2.0 1.9 1.4 1.6
31 114 10.5 10.8 --- 2.2 1.4 1.8 2.4 1.4 1.7
Month 22.7 7.6 13.3 11.1 0.1 5.9 3.0 0.0 1.4 2.7 0.0 1.4
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Water-Data Report 2006

TEMPERATURE, WATER, DEGREES CELSIUS
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
February March April May

1 2.1 1.6 1.8 2.0 0.1 0.9 6.6 4.8 5.8 13.3 11.6 124
2 2.8 1.8 2.1 1.6 0.7 1.0 6.4 43 5.4 14.1 12.0 12.8
3 2.8 1.6 2.1 1.6 0.6 0.9 6.1 34 4.9 17.6 11.7 14.3
4 22 1.5 1.9 2.7 0.6 1.2 5.4 3.6 44 17.9 12.7 14.9
5 1.6 0.5 1.0 2.4 0.2 1.1 8.7 39 5.6 15.2 11.8 13.7
6 0.9 0.2 0.5 2.9 0.9 1.5 7.6 4.8 6.1 16.5 10.3 12.9
1 1.0 0.3 0.6 3.1 04 1.4 7.2 4.5 6.0 17.7 12.3 144
8 1.3 0.1 0.4 3.0 1.3 1.9 59 3.9 4.7 18.7 13.1 153
9 1.2 0.2 0.6 22 1.5 1.8 9.3 34 59 16.6 14.3 154
10 1.6 0.4 0.8 3.5 1.5 2.1 8.4 6.1 7.2 17.5 14.4 15.7
1" 1.9 0.3 0.9 4.5 1.2 24 114 6.6 8.8 15.1 12.1 13.0
12 1.1 0.5 0.8 4.7 2.1 3.0 10.2 8.3 9.5 12.8 11.3 12.0
13 1.0 0.3 0.6 3.9 1.9 2.7 12.5 8.0 9.8 12.3 11.0 11.7
14 0.9 0.1 0.5 2.0 1.1 1.5 14.8 9.5 11.6 13.5 11.3 12.2
15 1.9 0.5 1.0 3.8 0.9 1.8 14.7 9.4 114 13.1 11.3 12.1
16 0.7 0.0 0.2 4.0 1.1 2.1 13.5 9.6 11.1 15.1 11.3 12.8
17 0.3 0.0 0.1 4.0 1.4 2.3 14.1 8.8 10.9 13.0 11.7 124
18 0.1 0.0 0.0 3.6 1.6 2.3 15.0 9.1 11.5 11.7 9.9 10.7
19 0.5 0.0 0.1 4.8 1.5 2.6 15.9 10.0 12.5 12.1 9.4 10.5
20 0.8 0.1 0.3 4.7 1.8 2.8 154 12.1 13.3 13.3 9.6 11.3
21 1.1 0.4 0.6 4.2 1.8 2.7 16.9 11.5 13.5 124 9.9 10.9
22 1.6 0.4 0.8 3.3 24 2.8 13.1 11.7 12.6 13.0 9.6 11.0
23 1.7 0.4 0.9 4.6 2.1 3.1 12.1 10.8 11.5 144 10.2 12.0
24 1.6 0.3 0.7 5.0 2.6 35 15.8 10.3 12.3 144 12.0 13.3
25 1.5 0.3 0.8 52 3.0 3.7 13.6 8.7 10.6 15.6 133 144
26 1.6 0.2 0.6 6.5 2.5 4.0 15.0 8.8 114 16.4 14.0 14.9
21 1.6 0.3 0.7 6.9 2.4 4.2 15.1 10.0 11.8 17.7 14.0 15.7
28 2.0 0.1 0.8 7.4 3.1 4.8 15.6 8.9 114 20.5 16.7 18.3
29 --- - 8.1 3.6 55 14.6 10.1 12.0 22.6 18.3 20.3
30 - - 9.1 5.1 6.8 13.2 11.0 12.1 21.4 19.8 20.7
31 --- - 8.7 6.6 7.2 --- --- --- 20.3 18.1 19.1
Month 2.8 0.0 0.8 9.1 0.1 2.8 16.9 34 9.5 22.6 9.4 13.9



04126802 Crystal River at County Highway 675 near Glen Arbor, MI—Continued

Water-Data Report 2006

TEMPERATURE, WATER, DEGREES CELSIUS
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
June July August September
1 20.5 17.0 18.5 24.2 21.6 22.6 30.6 26.7 28.2 233 19.3 21.0
2 20.8 17.5 18.9 27.1 21.5 237 27.7 25.5 26.7 23.6 194 21.1
3 20.7 17.5 18.8 24.8 224 23.7 28.6 24.5 26.0 23.6 19.7 213
4 20.9 17.2 18.8 26.3 21.5 234 28.4 24.7 26.0 239 20.2 21.7
5 21.7 17.3 19.3 254 20.3 22.4 27.0 24.2 254 24.2 20.2 21.7
6 20.2 18.3 19.3 25.7 20.3 22.5 26.8 243 25.1 23.9 20.5 21.8
7 19.8 184 19.0 26.7 21.2 234 27.3 235 24.9 23.9 20.4 21.8
8 224 18.0 19.6 26.5 21.7 23.6 26.9 222 24.0 233 20.1 21.8
9 20.2 17.3 18.6 27.2 22.0 239 27.1 22.6 24.4 20.9 18.3 19.5
10 20.8 16.2 17.8 23.1 20.4 21.6 27.4 232 24.8 20.1 17.1 18.4
1" 21.1 15.6 17.7 24.2 20.0 22.1 26.0 21.7 233 18.6 17.1 17.7
12 21.5 15.9 18.0 27.1 21.8 23.8 25.8 20.9 22.8 17.9 16.9 174
13 22.0 16.2 18.6 28.0 21.7 24.3 25.6 21.2 23.0 18.6 17.3 17.8
14 23.0 17.3 19.5 26.6 235 24.8 25.6 22.5 234 20.7 16.8 18.2
15 24.1 17.8 20.4 29.2 23.8 25.9 25.7 21.5 23.0 21.1 16.9 18.6
16 25.0 20.6 223 28.6 25.0 26.3 26.3 20.9 23.1 21.1 18.0 19.3
17 26.6 21.8 23.7 28.5 24.4 26.1 23.9 22.4 23.1 22.1 18.8 20.2
18 23.5 21.3 22.4 28.4 22.9 25.1 25.2 22.5 23.6 20.8 18.3 19.6
19 25.3 20.3 22.0 27.9 232 25.2 233 21.9 22.6 18.3 16.1 17.2
20 24.8 19.1 21.5 28.0 24.2 25.6 25.3 21.1 22.6 17.5 154 16.2
21 23.7 20.9 22.1 24.2 22.3 23.6 24.5 21.0 22.5 18.3 14.6 16.1
22 23.6 19.8 21.8 26.4 21.1 232 25.9 21.3 23.1 16.2 159 16.0
23 24.3 184 20.7 26.4 21.6 23.6 223 20.9 21.7 18.2 15.9 17.0
24 22.3 18.9 20.5 27.2 22.2 24.1 23.7 20.2 21.8 17.3 144 16.0
25 214 19.6 20.2 27.8 22.9 24.9 21.9 194 20.5 17.0 14.2 15.2
26 23.8 19.3 20.9 26.5 234 24.7 225 20.0 21.0 17.2 14.0 15.4
21 23.2 194 21.0 27.7 23.5 25.2 24.1 20.5 21.8 15.6 139 14.8
28 24.3 19.9 21.6 28.8 23.3 25.7 22.6 19.9 21.3 15.1 13.1 13.9
29 25.3 19.7 22.0 274 25.2 26.1 24.7 20.3 22.0 144 13.0 13.5
30 26.4 21.2 23.1 28.4 24.7 26.0 239 20.3 21.6 14.5 12.9 13.5
3 --- - 30.0 25.0 27.1 23.6 19.2 21.0 --- ---
Month 26.6 15.6 20.3 30.0 20.0 24.3 30.6 19.2 234 24.2 12.9 18.1
Year 30.6 0.0 11.3
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04126802 Crystal River at County Highway 675 near Glen Arbor, MI—Continued

Water-Data Report 2006

DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
October November December January

1 10.1 8.7 9.3 - - --- - - -
2 10.0 8.7 9.3 --- --- - - - -
3 9.6 8.2 8.8
4 9.2 7.8 8.4 - - - - - -
5 9.1 7.8 8.3 --- --- --- - - -
6 95 7.7 8.6
1 10.3 8.7 9.4 --- --- - - - -
8 10.5 9.3 9.7 - - --- - - -
9 10.4 9.4 9.8 --- --- - - - -
10 10.5 9.4 9.8
1" 10.5 9.3 9.9 - - --- - - -
12 10.3 9.1 9.6 --- --- - - - -
13 10.3 9.0 95
14 10.3 8.9 9.4 --- --- --- - - -
15 104 8.9 9.5 - - - --- - -
16 10.5 9.3 9.7 --- --- --- -—- - -
17 10.1 9.3 9.7 --- --- --- - - -
18 10.5 9.3 9.8 - - - --- - -
19 10.5 9.3 9.8 --- --- --- -—- - -
20 10.7 9.8 10.1
21 10.9 9.9 10.3 --- --- --- - - -
22 11.0 10.0 104 - - - --- - -
23 11.0 10.0 10.3 --- --- --- -—- - -
24 11.2 10.1 10.5 --- --- --- - - -
25 11.2 10.2 10.7 - - - --- - -
26 11.4 10.4 10.8
27 11.2 10.5 10.7
28 11.7 10.6 11.1
29 114 104 10.9 - - - --- - -
30 11.4 10.0 10.7
31 10.9 9.8 10.2 --- --- --- - - -
Month 11.7 7.7 9.8



04126802 Crystal River at County Highway 675 near Glen Arbor, MI—Continued

Water-Data Report 2006

DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER

WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
February March April May

1 --- --- 11.2 10.5 10.9 10.1 9.2 9.6
2 --- --- 11.4 10.7 11.1 10.1 9.1 9.5
3 - - - - --- --- 11.2 10.6 10.9 10.1 8.6 9.4
4 --- --- 114 10.9 11.2 9.9 8.6 9.2
5 --- --- 11.4 10.8 11.1 10.2 8.7 9.5
6 - - - - --- --- 11.3 10.8 11.0 10.2 9.1 9.7
1 --- --- 11.3 10.7 11.0 10.1 8.9 9.5
8 --- --- 11.6 11.1 11.3 10.2 8.5 9.3
9 --- --- 11.6 10.5 11.2 10.0 8.3 9.1
10 - - - - --- --- 11.1 10.5 10.8 9.9 8.3 8.9
1" --- - --- 11.0 9.7 10.6 8.8 8.3 8.6
12 --- - --- 10.3 9.7 9.9 9.7 8.3 9.1
13 - - - - --- --- 10.5 9.7 10.2 10.0 8.9 9.4
14 --- - --- 10.2 9.2 9.7 10.3 9.0 9.7
15 --- - --- 10.3 9.2 9.8 104 9.5 9.9
16 --- - --- 10.3 9.4 9.8 10.4 9.5 9.9
17 --- - --- 10.5 9.6 9.9 10.2 9.5 9.9
18 --- --- 104 9.3 9.8 10.3 9.9 10.1
19 --- --- 10.4 9.1 9.7 10.6 10.0 10.2
20 - - - - --- --- 10.0 9.1 9.4 104 9.8 10.1
21 --- --- 10.0 8.9 9.4 10.7 9.8 10.3
22 --- --- 10.0 8.9 9.5 10.6 10.1 104
23 --- --- 10.1 9.2 9.6 10.6 9.8 10.2
24 --- - --- 10.3 9.1 9.7 10.3 9.4 9.9
25 --- --- 10.6 9.2 10.0 10.0 9.2 9.6
26 --- - --- 10.3 9.2 9.8 10.0 9.1 9.4
21 - - - --- --- --- 10.3 9.2 9.8 10.0 8.7 9.4
28 --- --- 104 9.6 10 9.6 8.3 8.8
29 --- --- 10.6 9.3 10 9.2 8.1 8.7
30 --- - --- 104 9.2 9.7 9.1 8.1 8.5
31 --- --- --- --- --- 9.4 8.2 8.7
Month --- --- 11.6 8.9 10.2 10.7 8.1 9.5



Water-Data Report 2006

04126802 Crystal River at County Highway 675 near Glen Arbor, MI—Continued

DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
June July August September
1 9.7 8.6 9.1 9.7 7.4 8.3 - - 10.2 8.4 9.1
2 9.8 8.6 9.1 9.8 7.2 8.3 --- - 10.1 8.4 9.1
3 9.8 8.6 9.1 9.3 7.1 8.1 --- --- --- 9.9 7.9 8.8
4 9.7 8.5 9.0 9.7 7.1 8.2 - - 9.5 7.8 8.5
5 9.7 8.2 8.9 9.8 7.5 8.5 --- --- 9.5 7.8 8.4
6 9.5 8.2 8.7 10.0 7.7 8.6 --- --- --- 9.8 7.9 8.8
1 9.5 8.0 8.6 9.8 7.5 8.5 - --- 9.7 7.8 8.6
8 9.5 8.2 8.7 9.8 7.4 8.3 - - 9.2 7.6 8.2
9 9.8 8.3 8.9 9.7 7.3 8.2 --- --- 9.7 7.9 8.7
10 9.8 8.4 9.0 102 76 8.7 9.9 8.3 8.9
1" 9.9 8.3 9.0 10.0 7.5 8.6 - - 9.9 8.3 9.0
12 9.9 8.3 8.9 9.7 7.4 8.3 --- --- 9.5 8.5 8.8
13 10.1 8.3 9.1 98 75 8.4 9.7 8.4 8.9
14 10.1 8.1 8.9 9.7 7.3 8.3 - --- 10.0 8.3 9.0
15 9.9 7.6 8.8 9.5 7.2 8.1 - - 9.6 8.1 8.8
16 9.9 7.3 8.5 9.4 7.1 8.0 --- --- 10.1 79 8.9
17 9.3 6.7 8.0 9.6 7.1 8.1 - --- 9.9 7.9 8.8
18 8.4 6.6 7.5 9.8 7.5 8.4 9.9 7.6 8.5 9.9 7.8 8.7
19 9.3 7.1 8.0 9.9 7.3 8.5 9.5 7.8 8.5 9.7 8.3 8.9
20 9.5 7.2 8.2 9.6 7.2 8.2 9.8 7.9 8.6 10.2 8.6 9.3
21 9.4 7.1 8.0 9.8 7.5 8.5 10.1 8.0 8.8 10.2 8.3 9.2
22 9.6 7.0 8.2 10.2 7.8 8.8 9.8 7.9 8.6 9.4 8.2 8.7
23 9.8 7.6 8.5 10.4 7.8 8.9 9.6 8.0 8.7 9.4 7.9 8.5
24 9.7 7.7 8.5 --- 10.1 8.1 8.9 9.7 7.9 8.6
25 9.9 7.6 8.5 - 9.5 8.0 8.7 9.7 8.5 8.9
26 10.0 7.7 8.6 - 9.7 8.0 8.6 9.9 8.5 9.1
21 9.9 7.5 8.6 --- --- --- 9.8 7.7 8.7 9.3 8.4 8.7
28 10.1 7.6 8.7 - 9.9 7.6 8.8 10.1 8.6 9.2
29 10.0 7.6 8.6 - 9.9 8.2 8.8 10.1 8.8 9.3
30 9.9 7.5 8.5 - 9.9 8.2 8.8 9.9 8.7 9.1
31 --- --- --- --- 9.9 8.4 8.9 --- --- ---

Month 10.1 6.6 8.6 - - - 10.2 7.6 8.8

— 16—



