
APPENDIX 2 – CLIMATE AND HYDROLOGY 

A2.1 2003 CLIMATE DATA 

A2.1.1 Aurora Climate Station (C1) 

The Aurora Climate Station (C1) sensors monitored air temperature, wind speed and 
direction, precipitation, solar radiation, and relative humidity throughout 2003.  

Precipitation was recorded upon occurrence. Other parameters were sensed every 5 
seconds. Table A2.1 lists the hourly climate parameters developed from the sensor 
readings. Daily readings were computed from the hourly records. 

Table A2.1 Aurora Climate Station (C1) data elements. 

Climate Element and Sensor Parameter Units Derivation 

Minimum (°C) Minimum of 1 minute means 
from readings every 5 sec. 

Mean (°C) Mean of  readings every 5 sec. 

Air Temperature 
Thermistor 

Maximum (°C) Maximum of 1 minute means 
from readings every 5 sec. 

Precipitation 
Tipping bucket rain gauge 

Total (mm) Sum of 0.1 mm tips. 

Snowfall Water Equivalent 
Tipping Bucket rain gauge with snow 
adaptor 

Total (mm) Sum of 0.1 mm tips. 

Depth of Snow on Ground 
Sonic level sensor 

Total (cm) 
Average of 5 second readings 
made in the last minute of each 
hour. 

Mean Relative Humidity 
Humidity sensor 

Mean (%) Mean of readings every 5 sec. 

Total Global Solar Radiation 
Pyranometer 

Total (kWh/m2) Sum of time integrated readings 
every 5 sec. 



Table A2.1 (cont’d). 

Climate Element and Sensor Parameter Units Derivation 

Mean Daily 
WindSpeed (km/h) 

Magnitude of daily mean wind 
vector from readings averaged 
every 5 sec. 

Direction (degrees) 
Direction of daily mean wind 
vector from readings averaged 
every 5 sec.  

5 sec.  
Gust Speed 

(km/h) Maximum scalar wind speed 
from 5 sec readings. 

2 min.  
Gust Speed 

(km/h) 
Maximum of 1 minute scalar 
wind speed means from 
readings every 5 sec. 

Wind Speed and Direction 
Wind Vane and Propeller  

10 min. Gust 
Speed (km/h) 

Maximum of 10 minute scalar 
wind speed means from 
readings every 5 sec. 

Under severe winter conditions, variation in temperature and solar radiation can 
impact the performance of tipping bucket rain gauges used to collect snowfall data. 
Tipping bucket snow gauge data was therefore verified by considering concurrent 
temperature and snow depth readings and data collected at other RAMP or MSC 
stations. 

Solar radiation, temperature, relative humidity, wind speed and direction sensors were 
replaced with newly calibrated spare sensors on October 16, 2003, in accordance with 
manufacturer recalibration recommendations. The snow depth sensor was removed for 
servicing on October 16 and replaced on November 7, 2003, however reliable depth 
measurements have not been produced and additional maintenance was underway 
through December 2003. 

Daily observations for 2003 are summarized in Table A2.2. 



Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Jan 1, 2003 -16.6 -8.5 -3.2 0.0 0.0 0.0 5 89.5 0.71 4.2 200 16.7 8.5 6.9
Jan 2, 2003 -12.5 -8.2 -3.1 0.0 0.0 0.0 5 90.5 0.39 3.5 196 15.0 9.6 8.0
Jan 3, 2003 -13.7 -8.8 -5.8 0.0 0.0 0.0 5 93.0 0.08 1.6 200 17.8 11.0 9.0
Jan 4, 2003 -11.2 -7.0 -4.1 0.0 0.0 0.0 5 94.6 0.37 0.6 259 8.6 5.2 4.7
Jan 5, 2003 -9.4 -2.5 2.4 0.0 0.0 0.0 5 89.8 0.62 4.0 198 22.6 13.9 11.2
Jan 6, 2003 -1.9 3.4 10.9 16.6 16.6 0.0 21 80.0 0.34 4.1 195 20.3 10.5 9.0
Jan 7, 2003 -1.1 5.5 13.1 1.6 0.0 1.6 21 64.1 0.45 3.5 215 41.7 22.2 15.9
Jan 8, 2003 -15.0 -4.1 10.1 1.2 1.2 0.0 20 72.8 0.21 11.5 331 52.0 27.4 24.5
Jan 9, 2003 -26.9 -20.9 -14.9 0.0 0.0 0.0 19 78.5 0.66 2.6 59 16.5 9.9 7.4
Jan 10, 2003 -34.7 -29.6 -24.4 0.0 0.0 0.0 19 74.4 0.78 1.1 82 13.7 8.7 7.8
Jan 11, 2003 -33.2 -26.5 -20.1 0.0 0.0 0.0 20 74.5 0.55 3.6 45 27.0 16.5 11.3
Jan 12, 2003 -37.2 -32.5 -24.2 0.0 0.0 0.0 20 70.3 0.84 2.2 175 10.5 6.7 5.8
Jan 13, 2003 -36.0 -32.0 -22.7 0.0 0.0 0.0 21 70.6 0.84 1.3 173 8.8 6.0 5.4
Jan 14, 2003 -35.3 -30.1 -20.0 0.0 0.0 0.0 21 72.5 0.80 1.6 178 11.3 7.5 6.1
Jan 15, 2003 -29.8 -22.3 -13.7 0.0 0.0 0.0 21 76.0 0.31 1.5 203 12.8 7.0 6.1
Jan 16, 2003 -24.8 -14.4 -6.5 0.0 0.0 0.0 20 84.9 0.48 4.6 198 24.5 12.6 10.1
Jan 17, 2003 -18.6 -12.6 -4.5 0.0 0.0 0.0 20 79.4 0.40 3.2 27 41.8 25.2 21.4
Jan 18, 2003 -26.0 -19.1 -13.7 0.0 0.0 0.0 20 83.6 0.68 0.8 89 18.5 10.6 8.9
Jan 19, 2003 -27.2 -20.2 -17.1 0.0 0.0 0.0 20 78.1 0.47 3.9 33 23.3 12.1 9.5
Jan 20, 2003 -33.1 -25.9 -20.4 0.0 0.0 0.0 20 75.4 0.88 0.6 71 11.8 8.0 6.3
Jan 21, 2003 -29.2 -25.8 -21.5 0.0 0.0 0.0 20 74.0 0.45 1.7 51 21.6 14.7 11.7
Jan 22, 2003 -36.6 -31.3 -24.3 0.0 0.0 0.0 20 69.7 0.38 1.3 147 9.5 6.7 5.3
Jan 23, 2003 -34.5 -29.0 -23.8 0.0 0.0 0.0 21 72.7 0.34 0.7 351 11.7 9.1 8.3
Jan 24, 2003 -36.7 -30.9 -25.5 0.0 0.0 0.0 22 71.7 0.28 1.1 41 19.8 10.1 7.8
Jan 25, 2003 -39.7 -33.0 -23.4 0.0 0.0 0.0 22 68.0 0.57 2.9 183 15.5 7.7 6.9
Jan 26, 2003 -26.1 -18.6 -15.8 0.0 0.0 0.0 25 80.4 0.25 4.6 177 26.2 14.0 11.9
Jan 27, 2003 -32.6 -23.7 -17.9 0.0 0.0 0.0 31 79.1 0.45 5.1 40 24.4 15.5 11.2
Jan 28, 2003 -39.8 -30.3 -20.6 0.0 0.0 0.0 30 71.9 0.60 4.4 184 18.7 11.4 8.5
Jan 29, 2003 -25.8 -16.7 -10.0 0.0 0.0 0.0 30 82.3 0.55 3.1 181 17.9 9.8 8.1
Jan 30, 2003 -18.9 -13.4 -10.0 0.0 0.0 0.0 29 82.6 0.37 4.2 44 22.3 14.0 10.0
Jan 31, 2003 -20.5 -18.5 -16.2 0.0 0.0 0.0 29 81.3 0.23 4.1 37 15.4 9.1 7.2

Monthly -39.8 -18.9 13.1 19.4 17.8 1.6 78.3 15.3 0.5 153 52.0 27.4 24.5
See Section A.2.1.3 for explanations and notes.
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Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003.

Mean Daily Wind Maximum Sustained Speeds
Date Total Precip.

Depth of 
Snow on 
Ground

Temperature Snowfall
Water 

Equivalent

Rainfall
Depth

 2004-01-26   HCL RAMP Team C1 2003 Data.xls



Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Feb 1, 2003 -19.2 -17.9 -16.0 0.0 0.0 0.0 29 82.6 0.24 3.1 37 15.2 9.0 7.8
Feb 2, 2003 -30.9 -21.0 -17.1 0.0 0.0 0.0 31 78.7 0.31 2.8 57 13.6 9.2 7.0
Feb 3, 2003 -32.3 -20.8 -12.8 0.0 0.0 0.0 30 82.4 0.30 2.2 197 10.4 6.9 4.8
Feb 4, 2003 -20.6 -14.1 -10.2 0.0 0.0 0.0 29 89.8 0.23 0.7 79 9.5 6.6 5.1
Feb 5, 2003 -15.2 -12.0 -8.8 0.0 0.0 0.0 28 91.5 0.26 2.2 184 14.7 9.5 7.6
Feb 6, 2003 -11.1 -6.0 3.0 7.8 7.8 0.0 27 89.6 1.14 2.7 195 19.3 11.6 8.5
Feb 7, 2003 -21.3 -11.8 -3.9 0.0 0.0 0.0 27 75.4 1.09 6.1 22 30.8 15.5 11.9
Feb 8, 2003 -36.1 -23.8 -15.4 0.0 0.0 0.0 26 76.7 0.89 1.3 148 13.0 8.8 6.5
Feb 9, 2003 -30.3 -21.1 -13.6 0.0 0.0 0.0 27 77.1 1.10 0.3 160 8.5 5.3 4.2
Feb 10, 2003 -18.8 -12.9 -8.5 0.0 0.0 0.0 28 79.5 1.06 2.7 31 36.4 19.9 16.4
Feb 11, 2003 -35.0 -23.1 -14.1 0.0 0.0 0.0 29 69.9 1.79 1.1 129 20.5 12.4 7.2
Feb 12, 2003 -22.7 -15.0 -9.7 0.0 0.0 0.0 28 73.6 1.28 3.3 51 21.2 13.5 10.6
Feb 13, 2003 -24.2 -18.7 -15.7 0.0 0.0 0.0 30 73.4 0.85 5.8 45 22.0 14.7 10.4
Feb 14, 2003 -26.0 -18.7 -13.3 0.0 0.0 0.0 31 66.7 1.09 2.1 159 19.9 11.3 8.9
Feb 15, 2003 -15.5 -13.5 -10.9 0.0 0.0 0.0 31 78.6 0.53 2.0 148 18.9 12.5 10.0
Feb 16, 2003 -26.7 -17.6 -13.8 0.0 0.0 0.0 35 81.2 1.30 5.2 46 23.1 13.9 11.1
Feb 17, 2003 -31.8 -23.6 -16.3 0.0 0.0 0.0 35 78.3 0.95 0.2 235 7.2 5.0 3.6
Feb 18, 2003 -24.9 -19.0 -13.8 0.0 0.0 0.0 35 79.9 0.53 1.3 6 21.7 12.3 9.7
Feb 19, 2003 -29.8 -23.3 -19.0 0.0 0.0 0.0 36 72.9 0.62 4.3 45 21.0 13.7 9.5
Feb 20, 2003 -38.5 -31.6 -24.3 0.0 0.0 0.0 36 65.3 0.96 1.3 63 15.7 12.7 7.3
Feb 21, 2003 -39.8 -31.9 -18.9 0.0 0.0 0.0 35 60.7 1.23 1.5 191 14.5 9.3 5.9
Feb 22, 2003 -39.8 -30.6 -18.3 0.0 0.0 0.0 35 63.3 2.23 1.8 112 18.6 12.3 9.1
Feb 23, 2003 -39.4 -27.3 -12.8 0.0 0.0 0.0 35 64.1 2.49 4.0 184 20.0 12.8 8.4
Feb 24, 2003 -31.2 -22.3 -11.1 0.0 0.0 0.0 35 72.2 2.19 1.8 167 12.4 8.8 6.6
Feb 25, 2003 -25.2 -12.3 -5.9 0.0 0.0 0.0 34 76.9 1.16 2.3 191 20.1 11.3 9.2
Feb 26, 2003 -18.6 -15.2 -9.2 0.0 0.0 0.0 34 76.0 1.93 4.5 47 27.7 14.6 10.2
Feb 27, 2003 -24.1 -14.8 -6.1 1.0 1.0 0.0 34 70.3 2.38 1.2 67 22.9 15.0 11.3
Feb 28, 2003 -33.5 -21.7 -14.2 0.0 0.0 0.0 37 75.5 2.55 7.9 40 30.9 17.3 13.9

Monthly -39.8 -19.3 3.0 8.8 8.8 0.0 75.8 32.7 1.4 69 36.4 19.9 16.4
See Section A.2.1.3 for explanations and notes.

Mean Daily Wind Maximum Sustained Speeds

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Date
Temperature

Total Precip.
Snowfall

Water 
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Rainfall
Depth

Depth of 
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Ground

Mean 
Relative 
Humidity

Total Global 
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Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Mar 1, 2003 -39.9 -27.2 -15.2 0.0 0.0 0.0 37 57.9 1.78 3.4 176 23.2 13.5 10.7
Mar 2, 2003 -19.7 -16.1 -12.2 0.0 0.0 0.0 38 79.5 1.53 1.7 103 29.4 15.9 12.6
Mar 3, 2003 -34.4 -24.2 -16.6 0.0 0.0 0.0 39 67.6 3.00 2.7 23 23.1 13.6 9.7
Mar 4, 2003 -39.1 -25.3 -13.0 0.0 0.0 0.0 38 58.2 2.95 4.3 192 24.6 14.0 9.8
Mar 5, 2003 -24.6 -19.4 -14.2 0.0 0.0 0.0 37 65.7 2.06 4.7 18 31.3 15.6 13.0
Mar 6, 2003 -37.3 -29.6 -23.8 0.0 0.0 0.0 37 63.4 2.04 2.6 353 21.7 13.8 9.8
Mar 7, 2003 -39.8 -33.4 -24.5 0.0 0.0 0.0 37 58.8 3.04 2.2 23 18.7 12.0 7.7
Mar 8, 2003 -39.8 -27.2 -15.2 0.0 0.0 0.0 37 52.7 2.72 3.8 294 33.0 22.0 19.8
Mar 9, 2003 -25.9 -18.5 -10.8 0.0 0.0 0.0 37 68.2 2.68 1.3 325 14.4 11.2 7.0
Mar 10, 2003 -25.3 -18.8 -13.4 0.0 0.0 0.0 38 77.4 1.62 4.2 44 26.4 15.4 12.2
Mar 11, 2003 -34.9 -22.8 -12.7 0.0 0.0 0.0 38 60.6 3.66 1.1 213 20.5 12.5 8.8
Mar 12, 2003 -33.9 -27.2 -19.0 0.0 0.0 0.0 38 72.3 1.05 3.8 71 22.6 14.0 11.8
Mar 13, 2003 -20.7 -13.2 -7.8 0.0 0.0 0.0 39 67.2 2.41 4.6 138 28.2 15.0 12.4
Mar 14, 2003 -18.7 -7.8 -0.9 1.8 1.8 0.0 39 69.6 2.19 1.0 84 28.9 17.1 12.4
Mar 15, 2003 -7.3 -5.6 -3.3 0.0 0.0 0.0 39 87.5 1.54 4.6 50 19.3 12.5 8.9
Mar 16, 2003 -7.2 -3.2 1.6 4.2 4.2 0.0 39 79.0 1.88 3.9 125 20.4 14.5 11.6
Mar 17, 2003 -5.8 -2.6 -0.1 0.0 0.0 0.0 43 93.6 0.26 3.2 173 15.1 8.3 7.1
Mar 18, 2003 -12.0 0.2 13.4 21.6 0.0 21.6 45 72.1 3.24 4.8 188 24.3 12.9 9.9
Mar 19, 2003 -7.1 1.8 12.5 0.2 0.0 0.2 41 61.3 4.14 2.9 209 24.3 15.3 11.2
Mar 20, 2003 -10.9 0.1 12.7 0.0 0.0 0.0 38 64.1 2.74 2.9 167 26.5 15.4 12.9
Mar 21, 2003 -6.5 4.0 16.1 0.0 0.0 0.0 36 57.2 3.89 3.3 193 20.8 9.8 8.2
Mar 22, 2003 -5.2 3.8 12.3 0.0 0.0 0.0 32 60.4 4.14 2.0 52 13.6 10.0 7.8
Mar 23, 2003 -5.4 -1.0 4.0 0.0 0.0 0.0 27 78.5 1.63 8.6 38 29.9 18.5 16.3
Mar 24, 2003 -9.9 -3.9 2.4 0.0 0.0 0.0 25 70.0 3.45 1.8 23 23.8 13.3 9.6
Mar 25, 2003 -9.7 -3.2 3.3 0.0 0.0 0.0 25 72.0 4.53 2.6 44 21.5 13.1 9.5
Mar 26, 2003 -17.6 -4.1 6.4 0.0 0.0 0.0 25 64.2 4.32 1.6 193 24.8 12.2 9.9
Mar 27, 2003 -13.9 -5.7 -0.3 1.2 1.2 0.0 24 65.3 4.81 5.6 29 31.5 15.2 11.7
Mar 28, 2003 -18.7 -7.0 4.6 0.0 0.0 0.0 25 63.9 2.55 1.8 126 28.4 15.2 13.0
Mar 29, 2003 -14.5 -6.5 1.5 0.2 0.2 0.0 24 74.6 3.13 1.9 135 30.8 17.2 13.9
Mar 30, 2003 -3.5 -0.6 2.0 3.4 3.4 0.0 26 93.7 1.28 2.5 108 28.4 16.6 13.0
Mar 31, 2003 -12.3 -8.1 -3.5 3.4 3.4 0.0 29 75.7 3.69 7.6 40 28.9 15.9 13.2

Monthly -39.9 -11.4 16.1 36.0 14.2 21.8 69.4 84.0 1.2 78 33.0 22.0 19.8
See Section A.2.1.3 for explanations and notes.

Total Global 
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Mean Daily Wind Maximum Sustained Speeds

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Date
Temperature

Total Precip.
Snowfall

Water 
Equivalent

Rainfall
Depth

Depth of 
Snow on 
Ground

Mean 
Relative 
Humidity
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Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Apr 1, 2003 -17.0 -10.3 -3.6 0.0 0.0 0.0 29 51.4 4.46 7.2 83 28.9 18.0 13.3
Apr 2, 2003 -10.8 -6.7 -0.8 0.0 0.0 0.0 28 35.6 4.27 8.1 142 36.0 22.9 19.5
Apr 3, 2003 -9.5 -5.5 -0.5 0.0 0.0 0.0 28 32.7 3.69 11.0 157 35.7 22.2 17.3
Apr 4, 2003 -9.6 -5.7 -1.4 0.0 0.0 0.0 28 51.5 3.88 9.2 168 36.3 20.1 14.7
Apr 5, 2003 -10.2 -3.8 2.0 0.0 0.0 0.0 28 54.8 4.95 8.5 165 33.3 21.1 15.8
Apr 6, 2003 -6.0 -2.0 4.0 0.0 0.0 0.0 28 63.2 3.32 6.7 175 24.5 15.5 11.1
Apr 7, 2003 -8.8 1.5 9.9 0.0 0.0 0.0 27 59.4 4.13 8.2 175 38.5 22.6 16.5
Apr 8, 2003 -4.0 6.1 16.8 0.0 0.0 0.0 23 59.2 4.43 3.2 187 20.8 11.3 7.1
Apr 9, 2003 0.2 4.3 10.4 5.4 0.0 5.4 18 74.9 1.61 1.8 245 29.9 18.6 16.0
Apr 10, 2003 -4.4 2.0 8.1 0.0 0.0 0.0 16 63.0 4.43 4.0 342 25.3 16.2 13.0
Apr 11, 2003 -8.7 1.8 11.3 0.0 0.0 0.0 13 62.4 4.14 2.9 82 21.5 13.2 10.8
Apr 12, 2003 0.7 6.6 16.2 0.0 0.0 0.0 6 54.7 4.98 2.1 39 26.4 15.8 11.9
Apr 13, 2003 -3.5 1.9 6.0 0.8 0.8 0.0 3 77.3 2.37 6.4 44 26.0 16.8 13.3
Apr 14, 2003 -8.3 0.9 8.7 0.0 0.0 0.0 1 60.7 5.47 2.3 55 16.7 10.7 7.2
Apr 15, 2003 -4.3 3.6 11.6 0.0 0.0 0.0 0 46.7 5.57 2.4 98 26.7 15.9 10.8
Apr 16, 2003 2.0 5.4 9.6 0.2 0.0 0.2 0 76.4 2.35 7.5 180 29.7 17.0 12.2
Apr 17, 2003 -1.6 8.1 17.0 0.0 0.0 0.0 0 55.4 6.15 3.0 243 25.3 15.9 13.2
Apr 18, 2003 -3.8 6.9 16.3 0.0 0.0 0.0 0 50.1 5.31 2.0 284 24.6 15.0 12.0
Apr 19, 2003 -4.3 7.1 18.4 0.0 0.0 0.0 0 51.8 5.85 3.0 211 27.9 15.5 11.9
Apr 20, 2003 -2.1 9.7 21.0 0.0 0.0 0.0 0 49.9 5.41 2.5 198 20.2 11.4 8.2
Apr 21, 2003 4.4 13.5 23.2 0.0 0.0 0.0 0 44.7 5.08 0.3 92 16.6 12.2 7.6
Apr 22, 2003 1.9 12.8 24.4 0.0 0.0 0.0 0 48.7 5.98 1.6 225 26.2 16.1 11.7
Apr 23, 2003 -3.1 10.3 21.8 0.0 0.0 0.0 0 55.4 5.23 0.4 5 21.0 13.5 10.5
Apr 24, 2003 0.9 6.8 10.8 0.0 0.0 0.0 0 80.2 2.36 7.3 49 27.5 15.9 13.8
Apr 25, 2003 1.5 4.3 8.4 0.0 0.0 0.0 0 83.8 2.79 5.6 36 27.7 17.4 12.9
Apr 26, 2003 0.1 1.9 6.0 4.2 0.0 4.2 0 95.3 2.45 5.9 50 26.5 17.2 14.0
Apr 27, 2003 -3.1 3.4 9.9 1.2 0.0 1.2 0 67.0 6.50 7.7 45 34.6 18.5 16.2
Apr 28, 2003 -9.0 1.1 10.6 0.0 0.0 0.0 0 52.4 6.93 1.8 52 19.7 12.7 9.9
Apr 29, 2003 -6.5 6.6 18.6 0.0 0.0 0.0 0 42.8 6.84 1.0 281 25.8 15.4 12.2
Apr 30, 2003 -3.2 6.6 15.0 0.0 0.0 0.0 0 43.6 6.93 4.5 45 25.5 16.2 13.0

Monthly -17.0 3.3 24.4 11.8 0.8 11.0 58.2 138 2.0 185.0 38.5 22.9 19.5
See Section A.2.1.3 for explanations and notes.

Date

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Temperature
Total Precip.

Snowfall
Water 

Equivalent

Rainfall
Depth

Depth of 
Snow on 
Ground

Mean 
Relative 
Humidity

Total Global 
Solar 

Radiation

Wind Speed and Direction
Maximum Sustained SpeedsMean Daily Wind
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Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
May 1, 2003 -5.7 6.9 22.4 0.0 0.0 0.0 0 43.6 6.28 1.2 143 37.5 27.8 19.1
May 2, 2003 -3.3 -0.4 2.7 0.0 0.0 0.0 0 84.5 1.43 7.8 31 31.8 18.3 14.3
May 3, 2003 -4.9 -3.3 -1.6 7.4 7.4 0.0 5 96.9 3.05 5.8 23 30.4 16.4 12.5
May 4, 2003 -5.9 -1.7 2.5 0.8 0.8 0.0 0 71.8 4.56 5.2 57 24.7 15.4 13.5
May 5, 2003 -2.9 -0.3 1.9 2.6 2.6 0.0 0 84.9 1.84 6.7 42 28.7 15.2 12.2
May 6, 2003 -0.8 0.7 2.9 4.8 4.8 0.0 0 92.3 1.93 5.6 38 26.3 13.9 11.3
May 7, 2003 -0.1 3.7 9.8 0.0 0.0 0.0 0 80.7 3.77 7.6 35 38.2 17.7 14.3
May 8, 2003 -1.3 5.9 10.8 0.2 0.0 0.2 0 57.1 4.32 9.1 43 35.6 22.2 16.6
May 9, 2003 -6.7 5.1 15.5 0.0 0.0 0.0 0 52.9 7.42 0.7 86 20.4 12.8 9.1
May 10, 2003 -3.6 9.2 19.3 0.0 0.0 0.0 0 42.2 7.36 3.3 220 33.5 16.2 12.0
May 11, 2003 -1.3 13.4 25.1 0.0 0.0 0.0 0 41.1 7.44 3.8 216 29.9 15.5 12.3
May 12, 2003 1.6 16.3 27.1 0.0 0.0 0.0 0 35.3 7.56 4.5 196 29.4 16.3 12.7
May 13, 2003 4.6 15.6 23.2 0.0 0.0 0.0 0 34.0 7.26 3.5 232 33.2 18.1 13.2
May 14, 2003 7.0 14.7 23.4 0.0 0.0 0.0 0 45.1 4.63 1.6 192 40.9 21.3 15.9
May 15, 2003 4.8 11.9 17.3 0.0 0.0 0.0 0 50.4 7.47 4.2 284 39.0 18.9 14.8
May 16, 2003 -0.4 5.6 12.4 0.2 0.0 0.2 0 58.9 2.35 2.5 359 24.8 14.0 11.8
May 17, 2003 -4.3 -1.6 3.2 1.0 1.0 0.0 0 91.4 2.11 9.1 332 33.0 19.2 15.9
May 18, 2003 -5.1 0.5 8.5 7.0 0.0 7.0 0 68.8 7.21 6.5 4 36.1 19.0 16.0
May 19, 2003 -4.9 5.6 15.2 0.0 0.0 0.0 0 55.8 6.57 2.0 92 26.0 15.5 11.7
May 20, 2003 -3.2 8.9 18.2 0.2 0.0 0.2 0 55.1 7.24 0.5 257 28.1 17.1 15.9
May 21, 2003 -0.9 11.7 21.2 0.0 0.0 0.0 0 48.3 6.62 2.4 217 21.7 13.7 9.9
May 22, 2003 4.3 12.1 18.3 0.8 0.0 0.8 0 55.7 3.62 2.3 236 25.8 14.8 11.9
May 23, 2003 3.5 15.0 24.5 0.2 0.0 0.2 0 56.8 8.02 1.0 174 20.8 12.7 8.2
May 24, 2003 14.3 21.7 29.2 0.0 0.0 0.0 0 32.2 7.24 8.4 173 41.7 23.1 17.2
May 25, 2003 14.4 22.2 31.1 11.6 0.0 11.6 0 46.9 5.78 3.7 195 32.3 18.2 13.6
May 26, 2003 10.6 16.1 24.6 5.0 0.0 5.0 0 73.0 4.84 2.0 302 31.3 15.5 11.0
May 27, 2003 1.0 14.7 25.1 0.0 0.0 0.0 0 52.4 5.49 1.6 286 26.2 15.7 12.1
May 28, 2003 3.2 16.0 25.7 0.0 0.0 0.0 0 53.9 6.92 1.6 208 20.3 10.4 7.1
May 29, 2003 9.0 16.0 19.9 0.0 0.0 0.0 0 49.4 4.13 3.2 77 18.9 11.2 8.3
May 30, 2003 4.7 15.1 24.3 0.0 0.0 0.0 0 68.3 6.99 2.2 207 17.6 11.4 7.3
May 31, 2003 5.0 17.9 27.6 0.0 0.0 0.0 0 54.8 8.12 2.4 160 17.1 11.1 7.4

Monthly -6.7 9.5 31.1 41.8 16.6 25.2 59.2 170 0.8 28 41.7 27.8 19.1
See Section A.2.1.3 for explanations and notes.

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Date
Temperature

Total Precip.
Snowfall

Water 
Equivalent

Rainfall
Depth

Depth of 
Snow on 
Ground

Mean 
Relative 
Humidity

Total Global 
Solar 

Radiation

Wind Speed and Direction
Mean Daily Wind Maximum Sustained Speeds

 2004-01-26   HCL RAMP Team C1 2003 Data.xls



Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Jun 1, 2003 6.4 18.4 26.3 0.0 0.0 0.0 0 56.6 4.92 1.5 172 25.2 13.4 9.5
Jun 2, 2003 9.3 15.6 22.5 0.4 0.0 0.4 0 77.2 3.98 1.1 169 21.1 11.7 8.9
Jun 3, 2003 11.1 15.5 21.9 0.2 0.0 0.2 0 79.3 3.71 4.0 26 28.2 16.4 12.1
Jun 4, 2003 11.0 17.1 23.9 0.4 0.0 0.4 0 60.0 6.42 5.4 325 32.7 19.6 18.2
Jun 5, 2003 8.1 10.9 16.5 5.2 0.0 5.2 0 77.9 3.03 6.3 339 31.4 19.2 14.9
Jun 6, 2003 7.5 10.5 14.5 0.4 0.0 0.4 0 81.7 2.95 3.4 41 23.5 11.9 8.5
Jun 7, 2003 4.3 12.5 21.5 1.6 0.0 1.6 0 77.1 4.35 3.5 174 27.0 13.8 10.9
Jun 8, 2003 8.4 13.3 20.2 0.2 0.0 0.2 0 69.9 4.60 4.0 56 24.1 12.4 9.9
Jun 9, 2003 0.0 13.6 23.4 0.0 0.0 0.0 0 54.4 8.27 0.4 84 16.7 10.7 7.3
Jun 10, 2003 3.1 14.2 24.0 0.0 0.0 0.0 0 57.2 6.19 0.7 50 26.8 13.3 10.8
Jun 11, 2003 3.7 15.3 25.0 0.0 0.0 0.0 0 59.3 6.39 1.4 235 27.9 14.8 10.4
Jun 12, 2003 4.8 8.3 13.0 0.0 0.0 0.0 0 79.4 2.90 4.8 35 27.9 15.9 12.4
Jun 13, 2003 2.7 8.1 14.8 0.8 0.0 0.8 0 76.2 4.95 4.1 46 23.4 14.2 10.9
Jun 14, 2003 5.9 12.1 21.9 0.0 0.0 0.0 0 74.0 5.70 2.6 21 19.8 12.6 7.8
Jun 15, 2003 3.9 15.4 24.4 0.0 0.0 0.0 0 55.7 8.33 3.0 268 30.8 15.7 13.3
Jun 16, 2003 9.0 16.5 23.2 0.0 0.0 0.0 0 45.9 7.34 3.9 284 28.4 19.1 15.5
Jun 17, 2003 3.2 17.1 27.7 0.0 0.0 0.0 0 53.5 8.29 0.7 187 16.1 10.6 7.6
Jun 18, 2003 11.3 22.8 32.8 0.0 0.0 0.0 0 39.9 7.31 6.6 177 38.0 19.4 15.8
Jun 19, 2003 10.2 20.3 25.5 0.4 0.0 0.4 0 45.8 6.39 2.9 279 41.0 17.9 13.9
Jun 20, 2003 1.8 15.2 25.4 0.0 0.0 0.0 0 56.4 5.49 1.3 71 20.0 11.7 9.1
Jun 21, 2003 8.0 11.4 17.3 6.8 0.0 6.8 0 77.6 1.59 5.9 55 30.3 17.6 12.0
Jun 22, 2003 4.5 7.0 8.2 10.8 0.0 10.8 0 95.6 1.79 4.1 23 20.5 12.4 9.0
Jun 23, 2003 3.9 9.0 16.6 5.2 0.0 5.2 0 79.4 5.56 4.1 13 30.6 16.5 12.1
Jun 24, 2003 1.8 13.6 22.2 0.0 0.0 0.0 0 64.6 7.27 1.8 224 22.3 11.3 10.2
Jun 25, 2003 6.3 15.7 26.8 0.8 0.0 0.8 0 69.1 6.31 2.0 204 30.2 20.4 16.3
Jun 26, 2003 8.0 17.7 25.4 0.4 0.0 0.4 0 62.4 6.44 2.2 286 38.4 17.3 14.3
Jun 27, 2003 9.6 15.6 21.2 7.8 0.0 7.8 0 68.4 5.27 3.4 320 35.2 20.0 17.0
Jun 28, 2003 9.6 15.9 23.1 1.0 0.0 1.0 0 76.3 6.36 1.6 13 20.0 12.9 9.4
Jun 29, 2003 9.8 14.3 21.3 1.0 0.0 1.0 0 74.3 5.03 3.5 65 21.0 12.7 9.7
Jun 30, 2003 3.7 15.8 23.8 2.0 0.0 2.0 0 62.3 7.74 5.3 122 33.6 18.9 13.7

Monthly 0.0 14.3 32.8 45.4 0.0 45.4 66.9 165 1.0 20 41.0 20.4 18.2
See Section A.2.1.3 for explanations and notes.

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Date
Temperature

Total Precip.
Snowfall

Water 
Equivalent

Rainfall
Depth

Depth of 
Snow on 
Ground

Mean 
Relative 
Humidity

Total Global 
Solar 

Radiation

Wind Speed and Direction
Mean Daily Wind Maximum Sustained Speeds

 2004-01-26   HCL RAMP Team C1 2003 Data.xls



Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Jul 1, 2003 11.0 16.4 25.7 9.4 0.0 9.4 0 76.7 6.00 0.1 309 15.6 9.4 7.8
Jul 2, 2003 9.0 15.5 22.7 1.6 0.0 1.6 0 73.2 5.57 1.3 222 24.1 12.7 9.5
Jul 3, 2003 7.6 13.3 19.7 4.8 0.0 4.8 0 83.3 4.70 1.1 302 24.8 11.9 8.4
Jul 4, 2003 5.8 15.6 24.8 0.2 0.0 0.2 0 76.3 6.69 0.8 243 20.9 14.2 11.1
Jul 5, 2003 12.5 15.6 20.4 3.4 0.0 3.4 0 84.7 3.06 1.2 154 18.0 12.0 8.2
Jul 6, 2003 9.1 15.4 22.7 0.0 0.0 0.0 0 69.2 6.42 1.3 69 17.6 10.9 7.0
Jul 7, 2003 4.3 15.5 24.8 0.0 0.0 0.0 0 59.3 6.90 2.3 194 21.0 11.9 8.7
Jul 8, 2003 5.7 13.8 19.2 1.8 0.0 1.8 0 80.7 2.89 2.7 160 23.6 13.5 10.3
Jul 9, 2003 12.2 15.2 21.1 12.6 0.0 12.6 0 92.2 2.85 0.8 225 30.5 16.3 11.2
Jul 10, 2003 10.6 18.4 26.5 0.2 0.0 0.2 0 71.7 7.33 3.4 335 24.6 16.7 11.8
Jul 11, 2003 5.6 19.8 31.1 0.0 0.0 0.0 0 61.8 7.92 1.8 244 25.0 14.3 9.0
Jul 12, 2003 12.0 18.7 26.8 1.0 0.0 1.0 0 73.2 4.39 1.5 49 29.5 14.1 11.1
Jul 13, 2003 6.6 15.3 22.6 0.2 0.0 0.2 0 57.5 7.57 2.6 34 21.1 11.0 8.9
Jul 14, 2003 9.7 18.1 26.9 0.2 0.0 0.2 0 63.4 6.75 2.5 252 53.6 28.9 19.3
Jul 15, 2003 9.3 14.8 20.0 3.6 0.0 3.6 0 74.7 6.33 2.4 10 21.9 13.9 9.6
Jul 16, 2003 4.9 19.2 30.5 0.0 0.0 0.0 0 59.2 7.54 3.5 182 32.6 14.3 11.2
Jul 17, 2003 12.1 17.5 23.4 7.8 0.0 7.8 0 78.0 2.68 3.1 196 36.2 17.6 14.3
Jul 18, 2003 12.1 14.0 17.5 14.2 0.0 14.2 0 94.8 1.27 2.1 247 24.3 9.5 7.0
Jul 19, 2003 10.2 16.0 22.4 3.2 0.0 3.2 0 86.4 4.70 2.0 28 25.1 15.3 11.3
Jul 20, 2003 7.7 15.4 22.5 0.0 0.0 0.0 0 77.5 5.93 1.0 25 18.6 12.4 6.9
Jul 21, 2003 9.1 17.6 25.2 0.0 0.0 0.0 0 77.5 4.84 1.8 193 22.4 10.3 8.0
Jul 22, 2003 9.0 19.1 28.0 0.0 0.0 0.0 0 74.6 5.95 4.3 186 25.6 13.7 12.2
Jul 23, 2003 10.6 19.0 27.6 0.0 0.0 0.0 0 64.8 6.21 1.3 299 23.4 12.7 9.2
Jul 24, 2003 6.7 15.9 25.1 7.4 0.0 7.4 0 79.4 5.09 1.1 311 20.0 11.4 7.7
Jul 25, 2003 8.8 16.9 25.3 0.0 0.0 0.0 0 77.6 5.65 1.8 280 33.0 17.1 13.6
Jul 26, 2003 10.0 20.3 30.3 2.6 0.0 2.6 0 68.7 6.93 1.1 223 18.0 9.6 7.6
Jul 27, 2003 9.8 20.9 30.6 0.0 0.0 0.0 0 61.6 5.65 2.1 225 28.8 14.9 11.6
Jul 28, 2003 12.7 19.9 27.6 0.2 0.0 0.2 0 59.7 6.41 4.2 323 41.4 21.4 16.9
Jul 29, 2003 10.0 20.8 30.4 0.0 0.0 0.0 0 58.4 7.12 1.2 343 24.1 14.3 8.9
Jul 30, 2003 9.8 22.0 31.8 0.0 0.0 0.0 0 56.6 7.15 2.9 185 20.4 11.1 8.5
Jul 31, 2003 16.0 23.6 33.5 0.0 0.0 0.0 0 57.2 6.24 1.8 158 24.3 12.7 9.7

Monthly 4.3 17.4 33.5 74.4 0.0 74.4 71.9 175 0.6 232 53.6 28.9 19.3
See Section A.2.1.3 for explanations and notes.

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Date
Temperature

Total Precip.
Snowfall

Water 
Equivalent

Rainfall
Depth

Depth of 
Snow on 
Ground

Mean 
Relative 
Humidity

Total Global 
Solar 

Radiation

Wind Speed and Direction
Mean Daily Wind Maximum Sustained Speeds

 2004-01-26   HCL RAMP Team C1 2003 Data.xls



Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Aug 1, 2003 12.9 24.8 34.1 0.0 0.0 0.0 0 53.6 6.58 5.9 169 33.7 18.4 13.9
Aug 2, 2003 14.2 21.0 25.8 1.6 0.0 1.6 0 64.1 5.18 2.1 223 24.0 11.6 9.1
Aug 3, 2003 7.4 18.2 27.7 0.0 0.0 0.0 0 59.6 7.17 2.1 259 30.1 13.9 10.4
Aug 4, 2003 5.3 11.7 14.9 10.0 0.0 10.0 0 90.6 1.34 3.1 22 25.2 12.3 9.0
Aug 5, 2003 1.8 10.7 20.2 2.8 0.0 2.8 0 87.3 4.04 0.9 172 14.2 8.5 5.7
Aug 6, 2003 9.6 16.5 24.2 1.8 0.0 1.8 0 83.1 4.50 1.3 194 16.8 9.2 7.4
Aug 7, 2003 10.7 16.4 21.1 0.0 0.0 0.0 0 88.9 2.57 0.3 148 12.4 7.5 5.7
Aug 8, 2003 11.5 17.6 26.7 0.0 0.0 0.0 0 78.4 5.21 0.8 163 34.3 14.7 8.6
Aug 9, 2003 9.1 17.8 27.3 0.0 0.0 0.0 0 76.5 5.38 1.6 95 23.1 12.3 10.8
Aug 10, 2003 12.8 17.7 23.1 0.8 0.0 0.8 0 85.0 2.90 0.1 208 19.0 13.6 9.6
Aug 11, 2003 9.4 13.8 21.8 0.2 0.0 0.2 0 76.6 3.94 1.6 80 23.1 12.5 8.5
Aug 12, 2003 4.3 16.0 26.1 0.0 0.0 0.0 0 70.9 5.54 2.6 178 23.8 13.7 9.7
Aug 13, 2003 9.1 17.3 24.2 0.2 0.0 0.2 0 71.9 4.77 2.4 220 26.7 14.5 10.9
Aug 14, 2003 13.0 20.6 29.5 0.0 0.0 0.0 0 64.2 5.83 0.8 263 18.8 9.7 7.8
Aug 15, 2003 10.3 20.9 32.6 0.0 0.0 0.0 0 64.2 6.40 2.1 213 22.7 10.8 7.9
Aug 16, 2003 9.6 18.0 26.1 1.2 0.0 1.2 0 77.6 2.37 1.9 186 14.0 8.9 5.7
Aug 17, 2003 8.0 18.1 27.3 0.2 0.0 0.2 0 65.2 6.05 2.7 274 32.3 16.2 12.2
Aug 18, 2003 6.5 15.5 25.9 5.0 0.0 5.0 0 72.6 2.96 0.9 160 50.0 28.5 21.2
Aug 19, 2003 8.5 15.2 23.4 0.2 0.0 0.2 0 76.6 5.29 3.0 287 25.3 15.3 10.7
Aug 20, 2003 5.1 14.6 23.5 0.0 0.0 0.0 0 70.0 5.70 3.4 297 31.1 19.7 14.9
Aug 21, 2003 5.7 14.1 23.0 0.0 0.0 0.0 0 71.2 4.40 2.4 197 21.7 10.0 7.1
Aug 22, 2003 6.0 14.2 23.6 0.0 0.0 0.0 0 74.5 3.36 2.6 137 18.2 10.7 9.1
Aug 23, 2003 9.5 13.8 19.3 0.2 0.0 0.2 0 76.1 2.21 2.3 290 25.1 14.3 10.9
Aug 24, 2003 8.1 13.5 18.9 0.0 0.0 0.0 0 57.2 4.49 4.4 275 37.2 24.2 16.8
Aug 25, 2003 3.6 12.1 19.0 0.0 0.0 0.0 0 63.8 4.03 5.6 319 36.6 25.2 18.5
Aug 26, 2003 -2.7 9.3 21.6 0.0 0.0 0.0 0 70.1 5.67 0.7 193 14.7 9.9 8.0
Aug 27, 2003 1.1 12.8 24.0 0.0 0.0 0.0 0 68.5 4.93 1.3 54 19.2 11.5 7.9
Aug 28, 2003 0.0 11.7 23.9 0.0 0.0 0.0 0 71.1 5.39 1.2 7 17.9 11.6 7.4
Aug 29, 2003 3.9 12.8 25.3 8.4 0.0 8.4 0 81.2 3.52 1.6 185 23.7 14.7 9.1
Aug 30, 2003 3.8 13.7 24.5 0.0 0.0 0.0 0 74.4 5.59 1.2 83 17.1 10.5 8.0
Aug 31, 2003 2.9 13.8 26.3 3.8 0.0 3.8 0 77.3 3.88 1.5 167 25.1 13.4 10.6

Monthly -2.7 15.6 34.1 36.4 0.0 36.4 73.0 141 0.7 228 50.0 28.5 21.2
See Section A.2.1.3 for explanations and notes.

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Date
Temperature

Total Precip.
Snowfall

Water 
Equivalent

Rainfall
Depth

Depth of 
Snow on 
Ground

Mean 
Relative 
Humidity

Total Global 
Solar 

Radiation

Wind Speed and Direction
Mean Daily Wind Maximum Sustained Speeds

 2004-01-26   HCL RAMP Team C1 2003 Data.xls



Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Sep 1, 2003 8.1 13.3 21.5 2.0 0.0 2.0 0 83.1 4.00 1.3 273 33.0 16.9 12.9
Sep 2, 2003 10.1 15.4 22.8 0.6 0.0 0.6 0 79.4 4.08 1.4 190 19.7 9.8 6.8
Sep 3, 2003 8.4 18.5 29.6 0.0 0.0 0.0 0 58.4 5.15 2.2 213 29.9 14.7 10.4
Sep 4, 2003 8.8 14.1 22.6 7.0 0.0 7.0 0 81.6 3.94 1.1 28 22.3 13.0 9.4
Sep 5, 2003 7.0 12.4 16.4 1.0 0.0 1.0 0 93.8 1.34 2.8 176 17.6 9.9 6.7
Sep 6, 2003 11.6 14.5 18.7 1.2 0.0 1.2 0 93.3 1.98 0.6 102 10.9 7.2 5.5
Sep 7, 2003 6.8 17.2 28.0 0.2 0.0 0.2 0 74.0 4.25 3.4 148 32.3 19.4 14.1
Sep 8, 2003 12.5 15.6 20.4 0.8 0.0 0.8 0 80.1 1.99 1.2 190 13.5 8.9 6.4
Sep 9, 2003 5.4 14.2 21.3 0.2 0.0 0.2 0 72.3 3.15 2.9 12 32.4 15.8 12.0
Sep 10, 2003 4.0 12.7 19.0 2.6 0.0 2.6 0 77.3 2.29 4.4 354 27.2 16.7 12.6
Sep 11, 2003 0.7 8.8 19.1 5.2 0.0 5.2 0 88.4 2.66 1.1 226 20.5 11.7 7.9
Sep 12, 2003 4.8 10.4 15.2 1.0 0.0 1.0 0 80.3 3.21 4.3 359 29.5 13.8 10.9
Sep 13, 2003 -2.3 9.1 19.4 0.0 0.0 0.0 0 71.9 4.46 2.5 187 16.8 9.1 7.0
Sep 14, 2003 5.3 11.3 17.3 9.4 0.0 9.4 0 82.1 2.31 0.8 100 30.9 13.7 10.0
Sep 15, 2003 2.0 3.7 5.4 1.2 0.0 1.2 0 75.3 1.62 6.1 2 30.6 15.1 11.7
Sep 16, 2003 -0.4 2.2 5.2 0.0 0.0 0.0 0 74.9 2.01 3.4 11 23.1 13.3 9.7
Sep 17, 2003 -1.2 2.8 7.0 0.0 0.0 0.0 0 72.7 2.01 2.1 55 20.0 11.4 8.9
Sep 18, 2003 0.4 4.5 10.3 0.0 0.0 0.0 0 76.7 2.07 4.2 164 27.0 15.2 11.8
Sep 19, 2003 3.0 9.5 14.9 0.0 0.0 0.0 0 68.4 2.35 6.0 168 27.3 14.2 11.1
Sep 20, 2003 3.6 7.6 11.0 4.0 0.0 4.0 0 91.9 0.99 0.8 179 23.3 12.2 9.8
Sep 21, 2003 -1.2 6.3 15.3 0.2 0.0 0.2 0 80.6 3.78 1.2 199 14.3 8.5 5.7
Sep 22, 2003 -2.2 5.3 10.7 5.4 0.0 5.4 0 95.5 1.31 2.2 175 13.4 7.7 6.0
Sep 23, 2003 3.1 5.1 8.2 14.4 0.0 14.4 0 90.4 0.41 5.8 335 36.6 17.9 14.7
Sep 24, 2003 1.2 5.0 9.3 1.6 0.0 1.6 0 77.5 3.20 1.9 227 20.0 11.6 8.7
Sep 25, 2003 4.4 8.1 15.1 4.8 0.0 4.8 0 83.6 2.37 1.5 301 33.9 19.6 16.4
Sep 26, 2003 1.1 6.1 11.7 0.4 0.0 0.4 0 89.2 1.97 1.0 59 11.2 8.1 5.1
Sep 27, 2003 -2.4 4.8 10.2 0.0 0.0 0.0 0 89.6 1.44 1.4 35 19.7 9.9 7.4
Sep 28, 2003 -4.2 1.3 10.6 0.2 0.2 0.0 0 85.1 2.15 0.3 23 22.2 13.7 9.9
Sep 29, 2003 -7.7 0.9 11.8 0.0 0.0 0.0 0 75.9 3.64 0.4 226 15.4 11.5 5.9
Sep 30, 2003 -5.2 4.2 15.8 0.0 0.0 0.0 0 69.8 3.49 3.5 182 18.6 10.6 6.8

Monthly -7.7 8.8 29.6 63.4 0.2 63.2 80.4 79.6 0.1 148 36.6 19.6 16.4
See Section A.2.1.3 for explanations and notes.

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Date
Temperature

Total Precip.
Snowfall

Water 
Equivalent

Rainfall
Depth

Depth of 
Snow on 
Ground

Mean 
Relative 
Humidity

Total Global 
Solar 

Radiation

Wind Speed and Direction
Mean Daily Wind Maximum Sustained Speeds

 2004-01-26   HCL RAMP Team C1 2003 Data.xls



Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Oct 1, 2003 -0.9 7.9 20.5 0.0 0.0 0.0 0 70.4 3.00 3.1 188 16.9 10.0 8.0
Oct 2, 2003 -1.8 7.4 21.1 0.0 0.0 0.0 0 78.3 3.17 1.5 171 9.6 6.7 4.7
Oct 3, 2003 0.3 10.5 24.2 0.0 0.0 0.0 0 72.2 3.27 3.6 188 18.1 9.1 7.5
Oct 4, 2003 4.1 13.7 27.4 0.0 0.0 0.0 0 61.0 3.20 3.3 198 16.6 8.5 6.6
Oct 5, 2003 0.3 11.2 25.9 0.0 0.0 0.0 0 65.5 3.14 2.9 179 12.5 8.4 6.6
Oct 6, 2003 1.3 12.4 27.2 0.0 0.0 0.0 0 59.9 2.98 4.0 177 16.7 9.7 8.3
Oct 7, 2003 0.7 13.3 24.7 0.0 0.0 0.0 0 60.4 2.93 5.9 159 37.0 22.5 20.5
Oct 8, 2003 2.5 12.4 17.6 0.0 0.0 0.0 0 67.7 2.70 6.0 186 34.7 18.6 14.9
Oct 9, 2003 2.4 8.0 12.9 0.8 0.0 0.8 0 86.0 0.92 2.1 287 24.3 13.4 11.2
Oct 10, 2003 5.0 7.2 10.4 7.8 0.0 7.8 0 95.7 1.11 1.0 4 12.4 8.1 5.7
Oct 11, 2003 -1.9 6.3 13.7 0.4 0.0 0.4 0 83.8 2.60 2.1 228 17.2 10.4 8.2
Oct 12, 2003 -4.3 1.6 8.6 0.2 0.0 0.2 92.2 1.42 1.5 18 15.2 9.0 6.2
Oct 13, 2003 -4.5 1.9 8.5 0.0 0.0 0.0 85.5 1.82 0.3 346 19.2 14.0 10.3
Oct 14, 2003 -7.1 -0.3 5.8 0.8 0.0 0.8 90.4 1.37 0.9 169 20.3 11.2 8.7
Oct 15, 2003 -1.3 0.8 3.6 2.6 0.0 2.6 94.1 1.08 1.6 26 17.4 9.2 6.6
Oct 16, 2003 -4.0 0.8 7.5 0.0 0.0 0.0 73.3 1.49 5.5 160 31.1 16.3 12.8
Oct 17, 2003 0.9 3.2 6.3 1.0 0.0 1.0 85.6 0.70 2.0 262 26.5 15.1 12.8
Oct 18, 2003 -3.9 1.1 3.9 3.2 0.0 3.2 95.4 0.50 2.1 157 13.3 9.0 5.9
Oct 19, 2003 1.9 4.3 7.1 1.2 0.0 1.2 97.5 0.69 0.7 221 12.2 6.1 4.9
Oct 20, 2003 1.1 4.3 5.4 0.0 0.0 0.0 94.7 0.50 1.3 219 11.6 7.4 5.0
Oct 21, 2003 -1.4 5.6 14.2 0.6 0.0 0.6 82.9 1.59 3.6 308 39.4 22.4 19.0
Oct 22, 2003 3.0 4.1 5.6 0.0 0.0 0.0 82.8 0.54 0.6 79 14.8 10.4 10.4
Oct 23, 2003 0.1 2.8 5.5 6.4 1.0 5.4 88.5 0.11 3.4 135 32.1 17.0 12.5
Oct 24, 2003 -1.0 0.4 1.6 8.8 1.0 7.8 98.2 0.23 0.4 40 16.9 9.0 6.3
Oct 25, 2003 -1.9 0.1 2.2 2.0 0.4 1.6 97.1 0.36 2.7 184 14.3 8.8 6.9
Oct 26, 2003 -0.6 3.0 6.7 9.4 0.0 9.4 99.5 0.46 4.2 182 16.4 10.7 8.9
Oct 27, 2003 -0.5 4.1 8.4 0.2 0.0 0.2 82.0 0.98 6.3 343 34.0 21.5 17.6
Oct 28, 2003 -2.2 -1.1 0.2 0.0 0.0 0.0 80.6 0.58 4.0 30 20.2 12.3 9.1
Oct 29, 2003 -6.5 -3.9 -1.8 0.0 0.0 0.0 79.2 0.74 6.5 15 29.8 17.1 12.9
Oct 30, 2003 -15.6 -9.0 -6.5 0.0 0.0 0.0 67.8 0.75 3.5 323 33.9 15.5 11.7
Oct 31, 2003 -18.7 -11.5 -5.3 0.0 0.0 0.0 85.9 0.77 1.5 190 12.5 6.5 5.0

Monthly -18.7 4.0 27.4 45.4 2.4 43.0 82.4 45.7 0.8 187 20.9 12.1 9.5
See Section A.2.1.3 for explanations and notes.

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Date
Temperature

Total Precip.
Snowfall

Water 
Equivalent

Rainfall
Depth

Depth of 
Snow on 
Ground

Mean 
Relative 
Humidity

Total Global 
Solar 

Radiation

Wind Speed and Direction
Mean Daily Wind Maximum Sustained Speeds

 2004-01-26   HCL RAMP Team C1 2003 Data.xls



Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Nov 1, 2003 -24.9 -14.8 -8.3 0.0 0.0 0.0 78.2 0.97 3.4 49 21.0 14.1 11.1
Nov 2, 2003 -26.4 -19.9 -11.2 0.0 0.0 0.0 76.7 0.91 2.6 174 12.8 7.8 6.8
Nov 3, 2003 -22.9 -15.3 -9.4 0.0 0.0 0.0 81.1 1.00 3.0 179 16.9 11.4 7.3
Nov 4, 2003 -13.7 -10.0 -7.0 0.0 0.0 0.0 81.3 0.34 2.0 198 12.8 8.5 6.5
Nov 5, 2003 -13.3 -9.5 -6.8 0.0 0.0 0.0 73.1 0.83 3.5 357 33.4 18.2 13.9
Nov 6, 2003 -18.3 -12.5 -9.2 0.0 0.0 0.0 73.7 1.31 1.0 58 16.1 10.6 8.3
Nov 7, 2003 -17.7 -8.3 -0.6 0.0 0.0 0.0 73.6 0.58 5.2 190 20.7 10.8 9.0
Nov 8, 2003 -13.0 -5.6 0.6 1.0 1.0 0.0 81.8 1.02 4.2 186 21.9 10.8 8.8
Nov 9, 2003 -7.2 -1.4 4.7 1.2 0.0 1.2 63.0 1.24 6.3 194 29.1 14.3 11.5
Nov 10, 2003 -4.4 -0.2 3.8 0.0 0.0 0.0 62.9 0.66 4.8 289 45.4 23.3 18.3
Nov 11, 2003 -15.3 -7.5 -0.7 0.0 0.0 0.0 77.2 0.92 1.1 318 35.4 17.0 14.4
Nov 12, 2003 -19.6 -8.8 -0.7 0.0 0.0 0.0 77.2 1.04 4.7 183 20.9 11.2 8.1
Nov 13, 2003 -5.3 1.2 7.1 0.2 0.2 0.0 80.8 0.80 4.3 192 20.0 10.1 8.0
Nov 14, 2003 -4.6 2.2 10.0 0.2 0.0 0.2 59.5 0.88 2.0 228 27.5 17.7 15.6
Nov 15, 2003 -10.7 -2.2 3.6 0.0 0.0 0.0 63.2 1.06 5.7 174 27.1 14.6 13.7
Nov 16, 2003 -6.8 -2.4 1.4 0.0 0.0 0.0 75.6 0.59 3.2 178 18.1 10.9 8.7
Nov 17, 2003 -7.8 -4.1 -2.3 0.0 0.0 0.0 92.1 0.20 2.4 47 17.2 11.2 8.6
Nov 18, 2003 -7.6 -3.9 -2.5 0.0 0.0 0.0 94.2 0.07 1.6 27 17.4 10.4 8.5
Nov 19, 2003 -12.9 -10.5 -7.6 0.0 0.0 0.0 87.0 0.25 4.6 43 21.6 12.2 9.5
Nov 20, 2003 -20.0 -14.3 -12.3 0.0 0.0 0.0 80.7 0.17 4.2 334 18.7 12.2 9.4
Nov 21, 2003 -23.1 -17.5 -12.8 0.0 0.0 0.0 80.5 0.18 1.7 209 15.7 6.8 6.2
Nov 22, 2003 -26.3 -19.2 -13.0 0.0 0.0 0.0 75.3 0.31 4.7 184 18.9 10.9 8.6
Nov 23, 2003 -20.4 -14.2 -9.6 0.0 0.0 0.0 78.4 0.25 4.7 191 21.2 13.8 9.8
Nov 24, 2003 -17.0 -10.0 -4.2 0.0 0.0 0.0 84.4 0.51 2.3 194 17.9 9.6 7.5
Nov 25, 2003 -20.0 -15.6 -8.1 0.0 0.0 0.0 84.3 0.74 1.5 168 14.0 8.8 7.0
Nov 26, 2003 -18.3 -13.2 -9.9 0.0 0.0 0.0 86.7 0.14 1.3 4 20.9 11.5 8.0
Nov 27, 2003 -18.8 -12.9 -7.7 0.0 0.0 0.0 84.8 0.59 3.4 175 23.4 12.8 10.4
Nov 28, 2003 -16.4 -8.1 -4.1 0.0 0.0 0.0 82.7 0.12 2.9 208 23.6 15.7 14.0
Nov 29, 2003 -22.6 -17.3 -11.5 0.0 0.0 0.0 82.3 0.32 0.9 192 15.7 7.7 6.1
Nov 30, 2003 -25.6 -19.5 -14.1 0.0 0.0 0.0 80.3 0.36 1.0 141 11.9 8.5 6.2

Monthly -26.4 -9.8 10.0 2.6 1.2 1.4 78.4 18.3 1.5 188 45.4 23.3 18.3
See Section A.2.1.3 for explanations and notes.

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Date
Temperature

Total Precip.
Snowfall

Water 
Equivalent

Rainfall
Depth

Depth of 
Snow on 
Ground

Mean 
Relative 
Humidity

Total Global 
Solar 

Radiation

Wind Speed and Direction
Mean Daily Wind Maximum Sustained Speeds

 2004-01-26   HCL RAMP Team C1 2003 Data.xls



Min. Mean Max. Speed Direction 5 sec. 2 min. 10 min.

(°C) (°C) (°C) (mm) (mm) (mm) (cm) (%) (kWh/m2) (km/h) (degrees) (km/h) (km/h) (km/h)
Dec 1, 2003 -25.1 -15.1 -7.1 0.0 0.0 0.0 83.4 0.49 2.7 184 13.1 8.2 7.2
Dec 2, 2003 -15.3 -11.0 -4.8 0.0 0.0 0.0 81.5 0.67 3.3 194 18.3 8.4 7.0
Dec 3, 2003 -14.5 -6.5 -0.7 0.0 0.0 0.0 78.8 0.13 2.2 314 25.1 14.6 12.4
Dec 4, 2003 -23.0 -15.8 -7.9 0.0 0.0 0.0 82.1 0.89 3.4 170 24.7 13.4 11.5
Dec 5, 2003 -8.6 -7.2 -4.8 0.0 0.0 0.0 54.8 0.23 10.3 173 42.4 22.7 19.8
Dec 6, 2003 -17.0 -11.7 -8.1 0.0 0.0 0.0 77.8 0.47 2.9 67 28.4 18.4 14.2
Dec 7, 2003 -18.1 -12.9 -11.1 0.0 0.0 0.0 85.3 0.18 4.7 14 27.0 16.8 12.7
Dec 8, 2003 -27.8 -22.4 -18.0 0.0 0.0 0.0 78.4 0.43 1.3 63 13.3 8.5 5.5
Dec 9, 2003 -31.4 -23.2 -18.7 0.0 0.0 0.0 77.5 0.21 0.5 101 7.0 5.5 4.2
Dec 10, 2003 -28.4 -22.7 -19.0 0.0 0.0 0.0 78.1 0.41 2.8 188 11.4 7.1 5.9
Dec 11, 2003 -26.3 -19.8 -15.2 0.0 0.0 0.0 80.3 0.56 4.4 196 21.0 11.4 8.1
Dec 12, 2003 -17.8 -13.3 -8.8 0.0 0.0 0.0 85.0 0.32 4.3 188 21.0 9.5 7.1
Dec 13, 2003 -18.1 -15.8 -14.2 0.0 0.0 0.0 85.1 0.19 1.3 44 10.9 7.1 5.6
Dec 14, 2003 -14.6 -13.8 -12.8 0.0 0.0 0.0 86.8 0.14 0.9 43 10.7 5.5 4.4
Dec 15, 2003 -16.7 -13.8 -8.4 0.0 0.0 0.0 87.1 0.55 3.2 190 15.5 8.3 6.4
Dec 16, 2003 -8.4 -3.7 -0.5 0.0 0.0 0.0 89.9 0.49 3.9 201 23.5 13.8 12.6
Dec 17, 2003 -8.7 -4.5 -1.4 0.0 0.0 0.0 87.8 0.36 2.5 238 16.9 8.1 6.1
Dec 18, 2003 -8.8 -5.4 -2.1 0.0 0.0 0.0 86.2 0.48 3.6 194 21.0 7.2 6.0
Dec 19, 2003 -8.2 -3.6 -0.2 0.0 0.0 0.0 87.5 0.42 3.4 184 19.1 10.1 8.1
Dec 20, 2003 -8.0 -1.4 3.3 0.0 0.0 0.0 83.3 0.33 3.4 207 21.0 11.2 8.8
Dec 21, 2003 -13.4 -3.0 2.4 0.0 0.0 0.0 80.0 0.59 2.0 270 23.7 11.5 9.1
Dec 22, 2003 -13.5 -7.9 -2.0 0.0 0.0 0.0 88.1 0.44 4.8 179 15.8 9.2 8.3
Dec 23, 2003 -10.2 -6.0 -1.5 0.0 0.0 0.0 79.4 0.43 3.5 191 17.7 10.3 9.1
Dec 24, 2003 -13.7 -7.5 -2.6 0.0 0.0 0.0 87.3 0.25 1.7 184 13.9 8.5 7.0
Dec 25, 2003 -11.0 -6.7 -2.1 0.0 0.0 0.0 90.2 0.44 3.0 182 15.5 7.8 6.9
Dec 26, 2003 -10.4 -6.0 -1.6 0.0 0.0 0.0 81.7 0.54 4.6 193 20.6 10.0 7.3
Dec 27, 2003 -17.4 -11.6 -5.9 0.0 0.0 0.0 85.7 0.53 1.0 176 11.4 6.8 5.9
Dec 28, 2003 -28.7 -19.9 -12.0 0.0 0.0 0.0 80.3 0.24 0.3 168 11.9 8.3 5.5
Dec 29, 2003 -29.9 -21.5 -15.5 0.0 0.0 0.0 78.7 0.36 2.2 179 10.9 8.2 5.1
Dec 30, 2003 -21.2 -15.7 -14.0 0.0 0.0 0.0 83.2 0.11 2.4 185 11.3 6.5 5.8
Dec 31, 2003 -20.8 -16.5 -14.9 0.0 0.0 0.0 82.2 0.12 2.4 32 20.5 13.0 8.6

Monthly -31.4 -11.8 3.3 0.0 0.0 0.0 82.4 12.0 2.0 185 42.4 22.7 19.8
See Section A.2.1.3 for explanations and notes.

Total Global 
Solar 

Radiation

Wind Speed and Direction
Mean Daily Wind Maximum Sustained Speeds

Table A2.2     Daily climate data collected at C1 - Aurora Climate Station during 2003 (continued).

Date
Depth of 
Snow on 
Ground

Mean 
Relative 
Humidity

Temperature
Total Precip.

Snowfall
Water 

Equivalent

Rainfall
Depth
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A2.1.2 Other RAMP Climate Stations 

Table A2.3 summarizes the climate parameters monitored at RAMP stations other than 
the Aurora Climate Station. 

Table A2.3 Sensors at other RAMP climate stations. 

Station Parameter Sensor 

L1 McClelland Lake Rainfall Tipping Bucket Rain Gauge 

S3 Iyinimin Creek above Kearl Lake Rainfall Tipping Bucket Rain Gauge 

S5A  Muskeg River above Muskeg Creek Barometric 
Pressure Pressure Transducer 

S16 Calumet River near the Mouth 
Rainfall 
Snowfall 
Air Temperature 

Tipping Bucket Rain Gauge 
Tipping Bucket with Snow 
Adaptor 
Thermistor 

S19 Tar River Lowland Tributary near the Mouth Rainfall Tipping Bucket Rain Gauge 

S29 Christina River near Chard  Rainfall Tipping Bucket Rain Gauge 

Climate sensors at S16 and S5A were operated throughout the year, while other 
sensors were operated during the open water season (May – October). Despite ongoing 
maintenance during regular site visits, the precipitation sensors at S3 and L1 were 
compromised by repeated damage to equipment, presumably by wildlife. Although 
seasonal rain gauges were installed in late April or early May, only partial data for 
May and June were collected at S3 and only partial data for June through September 
were collected at L1.  

Table A2.4 provides a daily summary of the data collected at the other RAMP climate 
stations.  Daily and cumulative precipitation depths at the various stations are 
illustrated on Figures A2.1 to A2.5. 



Table A2.4     Daily climate data collected at other RAMP climate stations during 2003.

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Jan 1, 2003 -21.0 -16.0 -9.3 0.0 0.0 0.0 97.02
Jan 2, 2003 -17.4 -12.9 -6.5 0.0 0.0 0.0 96.91
Jan 3, 2003 -19.3 -13.1 -7.7 0.0 0.0 0.0 97.17
Jan 4, 2003 -11.2 -7.2 -3.8 0.0 0.0 0.0 97.81
Jan 5, 2003 -9.3 -5.3 -1.3 0.0 0.0 0.0 97.95
Jan 6, 2003 -8.2 -4.2 1.0 0.0 0.0 0.0 97.43
Jan 7, 2003 -5.8 5.5 11.4 17.0 E 0.0 17.0 E 96.74
Jan 8, 2003 -13.5 -3.4 7.7 0.0 1.1 E 1.1 E 98.35
Jan 9, 2003 -29.1 -22.2 -13.8 0.0 0.0 0.0 100.13

Jan 10, 2003 -35.5 -31.3 -24.1 0.0 0.0 0.0 99.99
Jan 11, 2003 -33.7 -26.2 -19.5 0.0 0.0 0.0 99.21
Jan 12, 2003 -37.6 -33.4 -24.7 0.0 0.0 0.0 99.77
Jan 13, 2003 -37.2 -33.4 -25.3 0.0 0.0 0.0 99.98
Jan 14, 2003 -36.5 -31.8 -22.7 0.0 0.0 0.0 100.13
Jan 15, 2003 -31.3 -24.4 -15.2 0.0 0.0 0.0 99.78
Jan 16, 2003 -28.0 -16.6 -8.4 0.0 0.0 0.0 99.27
Jan 17, 2003 -19.5 -12.4 -5.3 0.0 0.0 0.0 99.35
Jan 18, 2003 -27.6 -20.1 -13.8 0.0 0.0 0.0 98.62
Jan 19, 2003 -29.2 -20.2 -16.5 0.0 0.0 0.0 98.86
Jan 20, 2003 -34.7 -27.5 -19.4 0.0 0.0 0.0 99.72
Jan 21, 2003 -32.1 -25.6 -21.1 0.0 0.0 0.0 100.18
Jan 22, 2003 -38.6 -33.4 -26.0 0.0 0.0 0.0 100.90
Jan 23, 2003 -36.6 -29.2 -23.2 0.0 0.0 0.0 99.75
Jan 24, 2003 -39.2 -32.2 -24.9 0.0 0.0 0.0 99.89
Jan 25, 2003 -41.7 -35.7 -24.5 0.0 0.0 0.0 100.28
Jan 26, 2003 -34.2 -20.0 -15.3 0.0 0.0 0.0 97.38
Jan 27, 2003 -35.3 -23.4 -17.6 0.0 0.0 0.0 98.37
Jan 28, 2003 -43.1 -33.9 -22.0 0.0 0.0 0.0 99.35
Jan 29, 2003 -29.5 -18.7 -11.3 0.0 0.0 0.0 97.51
Jan 30, 2003 -19.7 -13.7 -11.0 0.0 0.0 0.0 97.60
Jan 31, 2003 -20.1 -18.0 -16.0 0.0 0.0 0.0 97.66
Monthly -43.1 -20.6 11.4 17.0 1.1 18.1 98.81

See Section A.2.1.3 for notes and explanations.

Date

(Eqv. mm) (mm) (mm)(mm) (mm) (mm)

S16

Daily Total Daily Total Daily Total

Air Temperature Snowfall Rainfall

(mm)

Precip.

Daily Total Daily Total

S19

Rainfall Rainfall

Daily Total

L1

Daily Total

Rainfall Rainfall

S29S3
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Feb 1, 2003 -18.5 -17.4 -15.7 0.0 0.0 0.0 97.91
Feb 2, 2003 -32.1 -21.2 -16.4 0.0 0.0 0.0 98.73
Feb 3, 2003 -32.9 -21.7 -12.8 0.0 0.0 0.0 98.70
Feb 4, 2003 -24.2 -13.4 -9.4 0.0 0.0 0.0 98.71
Feb 5, 2003 -20.8 -12.5 -7.9 0.0 0.0 0.0 99.27
Feb 6, 2003 -17.1 -8.5 0.7 1.5 E 0.1 E 1.6 E 98.30
Feb 7, 2003 -28.0 -12.5 -4.8 0.0 0.0 0.0 99.11
Feb 8, 2003 -37.4 -26.3 -16.2 0.0 0.0 0.0 98.86
Feb 9, 2003 -31.7 -22.3 -13.9 0.0 0.0 0.0 98.12

Feb 10, 2003 -19.2 -12.6 -6.0 0.0 0.0 0.0 97.84
Feb 11, 2003 -35.9 -24.0 -13.4 0.0 0.0 0.0 98.49
Feb 12, 2003 -19.8 -14.0 -9.2 0.0 0.0 0.0 98.46
Feb 13, 2003 -28.0 -18.7 -14.8 0.0 0.0 0.0 99.07
Feb 14, 2003 -28.0 -18.9 -13.6 0.0 0.0 0.0 99.50
Feb 15, 2003 -15.7 -13.2 -9.9 1.0 E 0.0 1.0 E 98.64
Feb 16, 2003 -29.3 -16.9 -10.8 2.0 E 0.0 2.0 E 98.29
Feb 17, 2003 -32.8 -24.1 -15.7 0.0 0.0 0.0 98.36
Feb 18, 2003 -26.4 -15.5 -10.6 23.6 E 0.0 23.6 E 97.98
Feb 19, 2003 -34.3 -23.5 -15.7 0.0 0.0 0.0 98.68
Feb 20, 2003 -40.4 -32.8 -21.1 0.0 0.0 0.0 99.40
Feb 21, 2003 -43.6 -33.6 -16.6 0.0 0.0 0.0 99.16
Feb 22, 2003 -41.6 -31.7 -14.6 0.0 0.0 0.0 99.43
Feb 23, 2003 -41.5 -29.4 -11.5 0.0 0.0 0.0 99.50
Feb 24, 2003 -35.1 -24.9 -7.6 0.0 0.0 0.0 98.38
Feb 25, 2003 -26.3 -13.6 -5.6 0.0 0.0 0.0 97.49
Feb 26, 2003 -23.8 -17.1 -9.8 0.0 0.0 0.0 98.39
Feb 27, 2003 -25.6 -14.6 -5.3 0.0 0.0 0.0 98.35
Feb 28, 2003 -36.7 -22.3 -15.9 0.0 0.0 0.0 98.79
Monthly -43.6 -19.9 0.7 28.2 0.1 28.3 98.64

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Mar 1, 2003 -42.2 -27.7 -15.3 0.0 0.0 0.0 99.27
Mar 2, 2003 -19.7 -15.3 -10.2 0.0 0.0 0.0 97.88
Mar 3, 2003 -37.5 -26.1 -12.9 0.0 0.0 0.0 99.00
Mar 4, 2003 -41.1 -24.9 -9.6 0.0 0.0 0.0 97.89
Mar 5, 2003 -27.0 -19.2 -14.2 0.0 0.0 0.0 97.08
Mar 6, 2003 -38.1 -29.8 -21.2 0.0 0.0 0.0 98.21
Mar 7, 2003 -44.1 -34.4 -20.3 0.0 0.0 0.0 99.33
Mar 8, 2003 -42.4 -27.0 -11.7 0.0 0.0 0.0 99.34
Mar 9, 2003 -29.2 -19.1 -6.5 0.0 0.0 0.0 99.15

Mar 10, 2003 -26.7 -18.4 -12.3 0.0 0.0 0.0 98.48
Mar 11, 2003 -38.2 -24.2 -9.1 0.0 0.0 0.0 97.96
Mar 12, 2003 -35.7 -23.1 -12.5 0.0 0.0 0.0 98.03
Mar 13, 2003 -20.4 -13.6 -6.1 0.0 0.0 0.0 97.19
Mar 14, 2003 -21.2 -8.7 -1.2 0.0 0.0 0.0 96.69
Mar 15, 2003 -6.9 -4.8 -1.9 0.0 0.1 E 0.1 E 97.11
Mar 16, 2003 -6.4 -2.0 2.8 0.0 1.2 E 1.2 E 97.35
Mar 17, 2003 -14.5 -2.9 1.2 2.0 E 0.1 E 2.1 E 97.27
Mar 18, 2003 -20.6 5.6 13.0 0.0 24.2 E 24.2 E 98.23
Mar 19, 2003 -15.6 1.6 14.9 0.0 3.8 3.8 98.01
Mar 20, 2003 -14.9 -2.8 12.7 0.0 0.0 0.0 97.59
Mar 21, 2003 -12.6 0.9 18.5 0.0 0.0 0.0 96.83
Mar 22, 2003 -7.7 3.0 14.6 0.0 0.0 0.0 96.65
Mar 23, 2003 -5.5 -0.6 3.0 0.0 0.0 0.0 96.74
Mar 24, 2003 -12.7 -3.6 5.2 0.0 0.0 0.0 97.86
Mar 25, 2003 -14.5 -5.7 4.6 0.0 0.0 0.0 97.93
Mar 26, 2003 -21.0 -5.3 9.3 0.0 0.0 0.0 98.02
Mar 27, 2003 -16.3 -4.6 1.8 0.0 0.2 0.2 99.23
Mar 28, 2003 -20.3 -8.0 5.7 0.0 0.0 0.0 99.51
Mar 29, 2003 -20.6 -7.5 0.7 0.0 0.0 0.0 99.07
Mar 30, 2003 -4.5 -0.3 2.4 0.0 4.6 E 4.6 E 97.43
Mar 31, 2003 -12.0 -6.5 -1.8 0.0 3.1 3.1 97.74
Monthly -44.1 -11.5 18.5 2.0 37.3 39.3 98.00

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Apr 1, 2003 -16.1 -9.7 -1.1 0.0 0.0 0.0 98.67
Apr 2, 2003 -12.3 -6.1 2.1 0.0 0.2 0.2 99.04
Apr 3, 2003 -12.8 -4.9 1.4 0.0 0.0 0.0 98.80
Apr 4, 2003 -9.0 -4.7 0.7 0.0 0.0 0.0 98.77
Apr 5, 2003 -8.9 -2.5 5.2 0.0 0.0 0.0 98.46
Apr 6, 2003 -10.5 -2.4 6.0 0.0 0.0 0.0 98.29
Apr 7, 2003 -17.1 -1.6 11.7 0.0 0.0 0.0 97.94
Apr 8, 2003 -6.9 4.2 17.8 0.0 0.0 0.0 97.21
Apr 9, 2003 -4.0 3.3 10.5 0.0 3.6 3.6 96.56

Apr 10, 2003 -4.1 2.5 11.1 0.0 0.0 0.0 97.96
Apr 11, 2003 -9.4 1.0 11.0 0.0 0.0 0.0 98.31
Apr 12, 2003 -0.2 6.0 16.8 0.0 0.0 0.0 98.18
Apr 13, 2003 -2.0 2.9 9.7 0.0 0.4 0.4 98.31
Apr 14, 2003 -8.8 1.3 11.6 0.0 0.0 0.0 98.31
Apr 15, 2003 -3.7 3.8 13.1 0.0 0.0 0.0 98.28
Apr 16, 2003 -1.0 4.1 11.7 0.0 1.2 1.2 97.50
Apr 17, 2003 -3.8 6.1 19.3 0.0 0.0 0.0 96.88
Apr 18, 2003 -6.5 4.7 18.1 0.0 0.0 0.0 97.52
Apr 19, 2003 -6.1 6.1 20.3 0.0 0.0 0.0 98.22
Apr 20, 2003 -4.9 8.2 23.4 0.0 0.0 0.0 98.39
Apr 21, 2003 1.9 12.2 25.5 0.0 0.0 0.0 97.82
Apr 22, 2003 -1.2 11.1 25.9 0.0 0.0 0.0 97.00
Apr 23, 2003 -3.2 9.7 24.2 0.0 0.0 0.0 97.26
Apr 24, 2003 2.4 8.3 13.2 0.0 0.0 0.0 98.27
Apr 25, 2003 -2.3 4.7 10.2 0.0 0.0 0.0 98.27
Apr 26, 2003 0.5 2.3 5.7 0.0 4.0 4.0 97.95
Apr 27, 2003 -4.2 3.4 10.8 0.0 0.5 0.5 98.91
Apr 28, 2003 -9.1 1.6 13.3 0.0 0.0 0.0 99.08
Apr 29, 2003 -8.2 6.3 20.5 0.0 0.0 0.0 98.03
Apr 30, 2003 -3.4 6.4 16.3 0.8 0.0 0.8 98.00
Monthly -17.1 2.9 25.9 0.8 9.9 10.7 98.07

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

May 1, 2003 -6.8 6.4 25.8 0.0 0.0 0.0 97.73 0.0 0.1
May 2, 2003 -2.4 -0.1 2.1 0.0 0.0 0.0 97.87 0.0 0.0
May 3, 2003 -3.7 -1.5 2.4 0.0 0.0 0.0 97.81 3.5 0.5
May 4, 2003 -4.6 -0.3 4.8 0.0 0.0 0.0 0.0 98.65 5.0 0.0
May 5, 2003 -2.0 0.5 3.2 0.3 4.0 4.3 1.8 98.60 3.5 2.1
May 6, 2003 -0.1 1.1 3.8 0.0 5.0 5.0 4.1 98.17 2.3 2.2
May 7, 2003 -0.7 4.3 9.9 0.0 0.0 0.0 0.0 98.02 0.0 1.6
May 8, 2003 -3.6 6.4 12.9 0.0 0.0 0.0 1.5 98.54 0.0 1.5
May 9, 2003 -7.2 5.5 18.0 0.0 0.0 0.0 0.0 99.11 0.0 0.0

May 10, 2003 -6.2 8.8 21.9 0.0 0.0 0.0 0.0 98.54 0.0 0.0
May 11, 2003 -4.1 12.3 27.7 0.0 0.0 0.0 0.0 97.59 0.0 0.0
May 12, 2003 -2.5 14.8 30.6 0.0 0.0 0.0 0.0 97.09 0.0 0.0
May 13, 2003 -1.1 12.9 25.6 0.0 0.0 0.0 0.0 97.02 0.0 0.0
May 14, 2003 2.4 13.5 23.9 0.0 0.0 0.0 0.0 96.67 0.0 0.0
May 15, 2003 -0.6 11.4 19.5 0.0 0.0 0.0 0.0 96.76 0.0 0.0
May 16, 2003 -2.1 5.4 13.4 0.0 0.0 0.0 0.0 97.26 0.0 0.0
May 17, 2003 -3.8 -0.5 2.1 0.0 1.8 1.8 0.0 97.52 1.1 0.6
May 18, 2003 -5.2 2.7 10.8 0.0 5.9 5.9 12.7 98.80 4.2 3.6
May 19, 2003 -5.7 5.7 16.8 0.0 0.0 0.0 0.0 99.08 0.0 0.0
May 20, 2003 -2.8 9.0 20.0 0.0 0.0 0.0 0.0 98.56 0.0 0.9
May 21, 2003 -3.9 10.2 23.3 0.0 0.0 0.0 0.0 98.03 0.0 0.0
May 22, 2003 -2.4 10.0 20.3 0.0 0.7 0.7 0.5 97.54 0.8 3.0
May 23, 2003 1.4 14.7 26.2 0.0 0.0 0.0 0.0 98.16 0.0 0.1
May 24, 2003 6.4 19.3 31.4 0.0 0.0 0.0 0.0 97.49 0.0 0.0
May 25, 2003 4.9 18.6 33.4 0.0 0.1 0.1 7.4 96.81 0.7 0.0
May 26, 2003 4.4 15.3 26.4 0.0 1.6 1.6 6.4 97.32 2.0 3.2
May 27, 2003 -1.8 13.8 27.6 0.0 0.0 0.0 0.0 98.05 0.0 0.0 0.0
May 28, 2003 0.0 16.0 28.6 0.0 0.0 0.0 0.0 98.05 0.0 0.0 0.0
May 29, 2003 5.2 15.4 21.6 0.0 0.0 0.0 0.0 97.61 0.0 10.9 0.0
May 30, 2003 -1.4 14.2 27.3 0.0 0.0 0.0 0.0 98.21 0.0 0.0 0.0
May 31, 2003 1.2 16.7 29.6 0.0 0.0 0.0 0.0 97.93 0.0 0.0 0.0
Monthly -7.2 9.1 33.4 0.3 19.1 19.4 97.89

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Jun 1, 2003 3.2 17.6 28.0 0.0 0.0 0.0 0.3 97.63 0.0 0.0 0.2
Jun 2, 2003 6.0 15.8 24.3 0.0 4.7 4.7 42.7 97.35 2.1 7.5 8.6
Jun 3, 2003 11.4 15.4 22.2 0.0 2.5 2.5 0.3 97.41 1.1 46.0 2.9
Jun 4, 2003 8.0 17.5 26.0 0.0 0.3 0.3 0.0 98.24 0.2 0.8 0.5
Jun 5, 2003 8.4 11.3 17.2 0.0 2.9 2.9 9.1 98.64 2.2 1.6 7.6
Jun 6, 2003 6.4 11.3 16.7 0.0 0.2 0.2 0.5 99.07 0.2 0.9 0.7
Jun 7, 2003 2.2 12.5 22.7 0.0 0.7 0.7 0.5 98.02 1.8 0.1 0.9
Jun 8, 2003 6.6 13.8 22.2 0.0 0.0 0.0 0.0 97.84 0.0 1.4 1.2
Jun 9, 2003 -2.1 13.5 25.8 0.0 0.0 0.0 0.0 98.06 0.0 0.0 0.0

Jun 10, 2003 4.1 14.6 25.1 0.0 0.0 0.0 0.0 97.61 0.0 0.0 0.0
Jun 11, 2003 0.1 14.7 27.6 0.0 0.0 0.0 0.0 97.10 0.0 0.0 0.2
Jun 12, 2003 -0.7 8.0 13.1 0.0 0.0 0.0 0.0 97.57 0.0 0.0 1.1
Jun 13, 2003 -0.6 6.8 13.7 0.0 1.5 1.5 0.5 97.70 0.6 4.4 0.4
Jun 14, 2003 1.9 12.3 22.6 0.0 0.0 0.0 0.0 97.45 0.0 4.7 0.6
Jun 15, 2003 0.4 14.2 26.6 0.0 0.0 0.0 0.0 97.90 0.0 0.0 0.2
Jun 16, 2003 1.5 14.1 25.6 0.0 0.0 0.0 0.0 98.15 0.0 0.0 0.2
Jun 17, 2003 -0.7 16.4 29.7 0.0 0.0 0.0 0.0 98.55 0.0 0.0 0.0
Jun 18, 2003 2.0 20.1 35.6 0.0 0.0 0.0 0.3 97.29 0.0 0.0 0.0 E
Jun 19, 2003 7.0 19.8 26.3 0.0 0.0 0.0 10.9 96.70 0.0 2.5 0.0 E
Jun 20, 2003 -0.9 14.9 27.2 0.0 0.0 0.0 0.0 97.09 0.0 10.1 0.0 E
Jun 21, 2003 8.2 10.9 15.5 0.0 4.5 4.5 3.6 96.78 3.8 10.9 0.1 E
Jun 22, 2003 4.9 7.3 9.2 0.0 10.3 10.3 7.6 96.60 8.2 8.0 0.2 E
Jun 23, 2003 4.2 8.7 18.8 0.0 3.3 3.3 7.1 97.12 3.0 0.9 0.2 E
Jun 24, 2003 3.3 14.7 24.8 0.0 0.1 0.1 1.8 98.25 0.0 0.0 0.3 E
Jun 25, 2003 2.1 15.2 29.3 0.0 2.2 2.2 0.5 97.85 0.6 4.8 2.1
Jun 26, 2003 4.4 17.0 26.9 0.0 0.1 0.1 4.1 97.45 0.0 0.0 2.6
Jun 27, 2003 5.9 15.7 24.0 0.0 0.1 0.1 3.6 97.41 0.0 0.0 0.6
Jun 28, 2003 8.5 16.2 24.3 0.0 1.0 1.0 1.8 97.87 0.5 0.0 1.8
Jun 29, 2003 5.7 13.5 23.5 0.0 0.7 0.7 0.0 98.32 0.5 0.0 2.0
Jun 30, 2003 4.1 16.2 26.7 0.0 3.1 3.1 0.0 97.91 3.4 11.6 1.9
Monthly -2.1 14.0 35.6 0.0 38.2 38.2 97.70

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Jul 1, 2003 11.2 15.6 27.1 0.0 2.8 2.8 97.40 2.7 11.1 3.8
Jul 2, 2003 6.8 14.8 24.6 0.0 2.2 2.2 96.98 2.9 2.2 3.1
Jul 3, 2003 6.7 14.5 20.4 0.0 11.9 11.9 96.85 9.1 2.6 0.9
Jul 4, 2003 5.6 15.4 25.9 0.0 0.1 0.1 97.17 0.3 2.4 0.0
Jul 5, 2003 11.0 15.5 22.9 0.0 2.3 2.3 97.68 2.0 25.4 2.0
Jul 6, 2003 6.0 15.5 24.9 0.0 0.1 0.1 98.21 0.0 0.2 0.0
Jul 7, 2003 3.0 15.8 27.7 0.0 0.0 0.0 98.09 0.0 0.0 0.0
Jul 8, 2003 0.7 13.2 22.4 0.0 0.7 0.7 97.87 2.4 0.2 0.3
Jul 9, 2003 11.4 16.5 22.7 0.0 13.4 13.4 97.70 9.4 21.4 17.2

Jul 10, 2003 7.3 17.4 28.2 0.0 0.0 0.0 98.26 0.2 0.1 0.3
Jul 11, 2003 3.4 19.6 32.9 0.0 0.0 0.0 97.97 0.0 0.0 0.0
Jul 12, 2003 8.2 16.9 27.6 0.0 9.6 9.6 97.27 1.3 0.1 0.0
Jul 13, 2003 4.5 15.4 24.7 0.0 0.0 0.0 97.64 0.0 0.0 0.0
Jul 14, 2003 9.2 18.2 29.9 0.0 0.5 0.5 97.32 1.4 0.0 1.8
Jul 15, 2003 6.1 15.3 23.1 0.0 0.2 0.2 97.83 0.5 0.0 0.1
Jul 16, 2003 2.1 18.2 32.7 0.0 0.0 0.0 98.01 0.0 0.1 0.0
Jul 17, 2003 9.8 15.9 23.1 0.0 3.7 3.7 97.75 10.3 1.3 4.6
Jul 18, 2003 9.4 14.2 19.4 0.0 5.6 5.6 97.88 6.4 4.3 4.5
Jul 19, 2003 7.0 16.2 24.7 0.0 0.0 0.0 98.54 0.0 2.3 0.0
Jul 20, 2003 5.6 15.0 23.8 0.0 0.0 0.0 98.66 0.0 4.0 0.0
Jul 21, 2003 6.5 16.0 26.9 0.0 0.2 0.2 98.39 0.4 6.6 0.0
Jul 22, 2003 6.3 18.4 32.0 0.0 0.0 0.0 97.85 0.0 1.1 0.0
Jul 23, 2003 4.0 17.7 29.3 0.0 0.3 0.3 97.61 0.0 0.0 0.0
Jul 24, 2003 5.8 16.2 27.1 0.0 0.8 0.8 97.61 4.1 0.0 1.4
Jul 25, 2003 7.1 16.9 27.1 0.0 8.6 8.6 97.77 5.7 0.0 0.0
Jul 26, 2003 6.3 19.5 32.2 0.0 0.0 0.0 98.05 0.0 0.0 0.0 E
Jul 27, 2003 5.8 19.5 32.4 0.0 0.0 0.0 97.87 0.0 1.7 0.0 E
Jul 28, 2003 8.3 19.6 30.8 0.0 0.0 0.0 98.08 0.0 0.0 0.0 E
Jul 29, 2003 7.1 20.0 32.7 0.0 0.0 0.0 98.47 0.0 0.0 0.0 E
Jul 30, 2003 5.8 20.3 34.5 0.0 0.0 0.0 98.22 0.0 0.0 0.0 E
Jul 31, 2003 10.7 22.0 34.6 0.0 0.0 0.0 98.18 0.0 0.0 0.0 E
Monthly 0.7 16.9 34.6 0.0 63.0 63.0 97.85

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Aug 1, 2003 9.0 23.5 35.9 0.0 0.0 0.0 97.78 0.0 0.0 0.0 E
Aug 2, 2003 9.6 20.0 28.5 0.0 0.8 0.8 97.58 0.7 1.1 0.1 E
Aug 3, 2003 2.9 17.6 29.9 0.0 0.0 0.0 97.78 0.0 0.0 0.0 E
Aug 4, 2003 2.6 12.1 14.3 0.0 12.7 12.7 98.17 9.2 1.0 3.0 E
Aug 5, 2003 0.1 10.7 19.4 0.0 2.6 2.6 98.71 2.8 0.0 1.2 E
Aug 6, 2003 10.2 16.1 25.3 0.0 0.4 0.4 98.28 0.7 14.9 0.6 E
Aug 7, 2003 7.6 16.8 23.4 0.0 0.6 0.6 98.21 0.0 1.3 0.4 E
Aug 8, 2003 9.7 18.0 27.9 0.0 2.0 2.0 98.41 0.0 15.2 0.3 E
Aug 9, 2003 5.0 16.7 27.4 0.0 0.0 0.0 98.63 0.0 0.2 0.3 E

Aug 10, 2003 10.8 17.5 28.2 0.0 1.1 1.1 98.35 1.0 13.7 0.2 E
Aug 11, 2003 5.8 14.3 23.8 0.0 0.6 0.6 98.33 0.4 3.4 0.0 E
Aug 12, 2003 1.3 15.2 29.1 0.0 0.0 0.0 98.14 0.1 6.0 0.2 E
Aug 13, 2003 4.3 15.9 26.0 0.0 0.4 0.4 97.39 0.6 0.2 0.2 E
Aug 14, 2003 8.6 19.6 30.7 0.0 0.0 0.0 97.97 0.0 0.0 0.0 E
Aug 15, 2003 6.1 19.9 33.4 0.0 0.0 0.0 98.13 0.0 0.0 0.0 E
Aug 16, 2003 4.8 15.8 26.7 0.0 0.5 0.5 97.38 0.4 0.9 0.0 E
Aug 17, 2003 2.9 15.8 28.2 0.0 0.0 0.0 97.36 0.1 0.0 0.0 E
Aug 18, 2003 0.3 14.0 26.9 0.0 6.7 6.7 97.65 7.0 2.2 0.0 E
Aug 19, 2003 3.3 13.3 24.5 0.0 0.1 0.1 97.57 0.1 0.2 1.1
Aug 20, 2003 1.5 13.6 25.6 0.0 0.0 0.0 97.80 0.0 3.2 0.2
Aug 21, 2003 1.1 12.9 26.1 0.0 0.0 0.0 97.96 0.0 2.4 0.0
Aug 22, 2003 1.3 13.2 25.9 0.0 0.0 0.0 97.68 0.0 0.1 0.0
Aug 23, 2003 1.6 13.2 21.9 0.0 0.2 0.2 96.97 0.1 0.4 0.1
Aug 24, 2003 -2.1 10.1 21.1 0.0 1.3 1.3 97.41 1.3 0.0 0.0
Aug 25, 2003 -0.6 9.1 19.7 0.0 0.1 0.1 97.84 0.2 0.0 0.0
Aug 26, 2003 -4.4 8.6 23.0 0.0 0.0 0.0 98.41 0.0 0.2 0.0
Aug 27, 2003 -2.0 11.4 24.4 0.0 0.0 0.0 98.26 0.0 0.0 0.0
Aug 28, 2003 -2.0 10.9 25.6 0.0 0.0 0.0 98.62 0.0 0.0 0.0
Aug 29, 2003 2.8 13.6 26.4 0.0 2.4 2.4 98.78 0.2 0.0 3.0
Aug 30, 2003 0.5 12.5 26.4 0.0 0.0 0.0 98.72 0.0 0.0 0.0
Aug 31, 2003 -1.1 12.2 28.1 0.0 0.0 0.0 98.16 0.1 0.3 0.1
Monthly -4.4 14.6 35.9 0.0 32.5 32.5 98.01

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Sep 1, 2003 5.3 12.7 23.5 0.0 0.2 0.2 97.88 0.3 0.3 7.4
Sep 2, 2003 4.9 14.2 26.4 0.0 0.0 0.0 98.56 0.0 0.0 0.0
Sep 3, 2003 2.6 17.0 31.7 0.0 0.0 0.0 97.84 0.0 0.0 0.0
Sep 4, 2003 5.4 12.3 23.3 0.0 10.6 10.6 97.78 10.8 0.0 9.2
Sep 5, 2003 4.6 12.0 18.4 0.0 1.5 1.5 97.86 1.1 7.6 1.1
Sep 6, 2003 9.3 14.1 20.6 0.0 0.1 0.1 97.92 0.1 0.0 0.6
Sep 7, 2003 3.6 15.7 29.9 0.0 0.0 0.0 97.36 0.0 0.0 0.0
Sep 8, 2003 8.9 14.1 22.5 0.0 0.4 0.4 96.89 0.8 0.2 0.6
Sep 9, 2003 1.0 13.7 24.1 0.0 0.0 0.0 96.74 0.0 17.5 0.0

Sep 10, 2003 0.5 13.7 22.3 0.0 0.0 0.0 96.84 0.0 2.2 0.4
Sep 11, 2003 -1.6 9.8 23.0 0.0 5.6 5.6 96.73 4.2 2.8 0.2
Sep 12, 2003 -0.3 10.0 17.4 0.0 0.2 0.2 97.60 0.2 1.3 0.4
Sep 13, 2003 -3.7 8.7 22.8 0.0 0.5 0.5 98.27 0.4 0.0 0.2
Sep 14, 2003 3.7 8.9 18.2 0.0 3.9 3.9 97.57 9.6 6.8 0.3
Sep 15, 2003 -1.6 3.8 6.8 0.0 0.0 0.0 98.57 0.2 3.7 1.2 E
Sep 16, 2003 -5.0 0.9 5.8 0.0 0.0 0.0 98.90 0.0 0.0 0.0 E
Sep 17, 2003 -0.6 3.1 8.0 0.0 0.0 0.0 99.02 0.0 0.0 0.0 E
Sep 18, 2003 0.1 4.5 10.6 0.0 0.0 0.0 98.36 0.0 0.2 0.0 E
Sep 19, 2003 -0.3 7.1 16.7 0.0 1.4 1.4 97.55 0.0 0.2 0.0 E
Sep 20, 2003 2.5 7.3 15.2 0.0 0.8 0.8 98.01 2.9 1.4 0.0 E
Sep 21, 2003 -2.5 5.5 17.0 0.0 0.0 0.0 98.32 0.0 0.1 0.1 E
Sep 22, 2003 -4.2 5.3 10.6 0.0 2.8 2.8 97.25 5.3 3.3 0.0 E
Sep 23, 2003 1.1 6.2 8.3 0.0 4.5 4.5 97.28 14.0 2.9 0.0 E
Sep 24, 2003 -2.8 4.4 12.9 0.0 2.4 2.4 98.11 2.0 0.2
Sep 25, 2003 1.9 7.3 17.4 0.0 2.3 2.3 96.78 2.2 0.1
Sep 26, 2003 -1.1 5.3 13.6 0.0 0.5 0.5 97.97 0.2 0.8
Sep 27, 2003 -4.3 3.7 9.4 0.0 0.1 0.1 99.06 0.0 0.1
Sep 28, 2003 -6.1 0.9 13.8 0.0 0.0 0.0 99.54 0.0 0.0
Sep 29, 2003 -9.8 0.1 14.8 0.0 0.0 0.0 99.40 0.0 0.1
Sep 30, 2003 -9.0 1.9 17.4 0.0 0.0 0.0 98.96 0.0 0.1
Monthly -9.8 8.1 31.7 0.0 37.8 37.8 97.96

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Oct 1, 2003 -4.3 5.5 23.3 0.0 0.0 0.0 98.26 0.0 0.0
Oct 2, 2003 -2.8 6.7 23.5 0.0 0.0 0.0 98.37 0.0 0.0
Oct 3, 2003 -3.5 7.9 26.8 0.0 0.0 0.0 97.84 0.0 0.0
Oct 4, 2003 -2.8 8.8 28.7 0.0 0.0 0.0 97.20 0.0 0.0
Oct 5, 2003 -3.1 8.4 27.7 0.0 0.0 0.0 97.52 0.0 0.0
Oct 6, 2003 -2.9 7.7 27.0 0.0 0.0 0.0 97.29 0.0 0.0
Oct 7, 2003 -2.3 9.9 26.7 0.0 0.0 0.0 96.70 0.0 0.0
Oct 8, 2003 -1.7 10.7 20.0 0.0 0.0 0.0 96.54 0.0 0.5
Oct 9, 2003 -1.3 6.5 14.1 0.0 2.3 2.3 95.93 1.8 0.0

Oct 10, 2003 5.2 7.3 11.3 0.0 3.5 3.5 96.83 4.7 3.0
Oct 11, 2003 -4.4 3.6 16.1 0.0 0.0 0.0 97.39 0.0
Oct 12, 2003 -5.5 0.1 8.3 0.0 0.0 0.0 97.63 0.1
Oct 13, 2003 -6.5 3.9 10.5 0.0 0.1 0.1 98.25
Oct 14, 2003 -8.6 -0.4 8.4 0.0 0.0 0.0 98.56
Oct 15, 2003 -4.6 0.8 4.7 0.0 0.0 0.0 98.58
Oct 16, 2003 -7.0 -0.1 6.9 0.0 0.0 0.0 97.81
Oct 17, 2003 -2.9 1.8 7.1 0.0 0.0 0.0 97.14
Oct 18, 2003 -6.2 -1.0 2.0 0.0 0.0 0.0 97.81
Oct 19, 2003 -0.7 3.3 6.3 1.3 E 0.0 1.3 E 97.44
Oct 20, 2003 -0.9 2.6 6.0 0.0 0.0 0.0 97.82
Oct 21, 2003 2.0 6.6 14.5 3.3 E 0.0 3.3 E 97.73
Oct 22, 2003 -2.1 2.3 5.4 0.0 0.0 0.0 98.66
Oct 23, 2003 0.1 1.9 4.1 12.2 E 0.0 12.2 E 97.31
Oct 24, 2003 -3.9 0.4 2.5 5.1 E 0.0 5.1 E 98.64
Oct 25, 2003 -4.7 -1.5 0.8 0.0 0.0 0.0 98.57
Oct 26, 2003 -1.8 1.0 3.7 0.3 E 0.0 0.3 E 97.60
Oct 27, 2003 -0.7 3.5 7.8 0.3 E 0.0 0.3 E 97.39
Oct 28, 2003 -1.7 -0.8 0.7 0.0 0.0 0.0 97.87
Oct 29, 2003 -7.7 -3.7 -1.3 0.0 0.0 0.0 99.18
Oct 30, 2003 -20.2 -10.3 -5.9 0.0 0.0 0.0 99.93
Oct 31, 2003 -22.0 -12.6 -4.6 0.0 0.0 0.0 98.54
Monthly -22.0 2.6 28.7 22.4 5.9 28.3 97.82

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Nov 1, 2003 -27.3 -16.3 -10.9 0.0 0.0 0.0 98.45
Nov 2, 2003 -28.6 -20.4 -8.4 0.0 0.0 0.0 99.42
Nov 3, 2003 -27.7 -16.9 -8.7 0.0 0.0 0.0 99.34
Nov 4, 2003 -15.4 -11.0 -6.1 0.0 0.0 0.0 99.06
Nov 5, 2003 -13.4 -9.7 -6.5 0.0 0.0 0.0 98.38
Nov 6, 2003 -19.4 -13.5 -8.6 0.0 0.0 0.0 98.91
Nov 7, 2003 -22.6 -10.2 -1.8 0.0 0.0 0.0 98.56
Nov 8, 2003 -14.3 -7.5 0.8 0.0 0.0 0.0 98.23
Nov 9, 2003 -10.3 -5.1 4.4 0.0 0.0 0.0 96.88

Nov 10, 2003 -11.0 -4.2 3.3 0.0 0.0 0.0 95.94
Nov 11, 2003 -15.5 -7.2 -0.2 0.0 0.0 0.0 97.21
Nov 12, 2003 -23.6 -13.2 -5.7 0.0 0.0 0.0 97.81
Nov 13, 2003 -6.0 -1.9 5.3 0.0 0.0 0.0 96.71
Nov 14, 2003 -10.9 -4.0 7.8 0.0 0.0 0.0 96.88
Nov 15, 2003 -18.2 -11.2 -1.6 0.0 0.0 0.0 97.62
Nov 16, 2003 -16.3 -9.1 -0.6 0.0 0.0 0.0 96.23
Nov 17, 2003 -10.1 -4.1 -1.5 0.0 0.0 0.0 96.38
Nov 18, 2003 -6.9 -4.0 -2.1 0.0 0.0 0.0 96.82
Nov 19, 2003 -12.2 -9.6 -6.9 0.0 0.0 0.0 97.37
Nov 20, 2003 -18.4 -13.9 -11.0 0.0 0.0 0.0 98.41
Nov 21, 2003 -27.9 -17.9 -12.1 0.0 0.0 0.0 99.09
Nov 22, 2003 -32.0 -27.0 -17.5 0.0 0.0 0.0 98.59
Nov 23, 2003 -31.0 -19.0 -11.7 0.0 0.0 0.0 97.54
Nov 24, 2003 -22.3 -12.4 -7.9 0.0 0.0 0.0 96.40
Nov 25, 2003 -25.0 -20.1 -11.3 0.0 0.0 0.0 95.72
Nov 26, 2003 -24.8 -14.8 -8.9 0.0 0.0 0.0 97.35
Nov 27, 2003 -21.5 -15.7 -10.8 0.0 0.0 0.0 98.79
Nov 28, 2003 -24.6 -11.0 -4.9 0.0 0.0 0.0 96.38
Nov 29, 2003 -28.0 -21.0 -15.0 0.0 0.0 0.0 96.42
Nov 30, 2003 -28.5 -20.7 -13.4 0.0 0.0 0.0 97.91
Monthly -32.0 -12.4 7.8 0.0 0.0 0.0 97.63

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Table A2.4   Daily climate data collected at other RAMP climate stations during 2003 (continued).

S5A
Barometric 
Pressure

Min. Mean Max. Mean Daily
(°C) (°C) (°C) (kPa)

Dec 1, 2003 -28.8 -19.1 -10.8 0.0 0.0 0.0 98.19
Dec 2, 2003 -21.1 -16.6 -8.6 0.0 0.0 0.0 97.77
Dec 3, 2003 -17.9 -8.0 -0.7 0.0 0.0 0.0 97.42
Dec 4, 2003 -23.2 -18.6 -9.0 0.0 0.0 0.0 99.78
Dec 5, 2003 -21.7 -12.1 -5.0 0.0 0.0 0.0 97.70
Dec 6, 2003 -19.9 -13.5 -9.7 0.0 0.0 0.0 96.53
Dec 7, 2003 -16.2 -11.7 -9.3 35.3 E 0.0 35.3 E 97.45
Dec 8, 2003 -29.6 -22.0 -16.5 3.3 E 0.0 3.3 E 98.92
Dec 9, 2003 -32.5 -23.1 -17.4 0.0 0.0 0.0 99.15

Dec 10, 2003 -32.9 -24.8 -19.0 0.3 E 0.0 0.3 E 98.62
Dec 11, 2003 -20.6 -19.6 -18.1 0.0 0.0 0.0 97.60
Dec 12, 2003 -22.0 -16.5 -11.1 0.3 E 0.0 0.3 E 96.33
Dec 13, 2003 -21.1 -16.3 -14.5 0.0 0.0 0.0 96.65
Dec 14, 2003 -14.8 -14.0 -13.3 0.0 0.0 0.0 96.59
Dec 15, 2003 -17.3 -15.5 -13.2 0.0 0.0 0.0
Dec 16, 2003
Dec 17, 2003
Dec 18, 2003
Dec 19, 2003
Dec 20, 2003
Dec 21, 2003
Dec 22, 2003
Dec 23, 2003
Dec 24, 2003
Dec 25, 2003
Dec 26, 2003
Dec 27, 2003
Dec 28, 2003
Dec 29, 2003
Dec 30, 2003
Dec 31, 2003
Monthly -32.9 -16.8 -0.7 39.1 0.0 39.1 97.76

See Section A.2.1.3 for notes and explanations.

Date

S16 S3 S19 S29 L1

Air Temperature Snowfall Rainfall Precip. Rainfall Rainfall Rainfall Rainfall

Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total Daily Total
(Eqv. mm) (mm) (mm) (mm) (mm) (mm) (mm)
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Figure A2.1     L1 - McClelland Lake precipitation 2003.
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Figure A2.2     S3 - Iyinimin Creek above Kearl Lake precipitation 2003.
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Figure A2.3     S16 - Calumet River near the Mouth precipitation 2003.
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Figure A2.4     S19 - Tar River Lowland Tributary near the Mouth precipitation 2003.

0

50

100

150

200

250

Ja
n 1

 20
03

Feb
 1 

20
03

Mar 
1 2

00
3

Apr 
1 2

00
3

May
 1 

20
03

Ju
n 1

 20
03

Ju
l 1

 20
03

Aug
 1 

20
03

Sep
 1 

20
03

Oct 
1 2

00
3

Nov
 1 

20
03

Dec
 1 

20
03

C
um

ul
at

iv
e 

Pr
ec

ip
ita

tio
n 

(m
m

)

0

2

4

6

8

10

12

14

16

D
ai

ly
 P

re
ci

pi
ta

tio
n 

(m
m

)

Daily Rainfall

Cumulative Rainfall

Operating period: May 2  to October 16



 2004-01-26   HCL RAMP Team 2003 Daily Climate Data.xls

Figure A2.5     S29 - Christina River near Chard precipitation 2003.
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A2.1.3 Notes to Climate Data Tables 

The following notes apply to the daily climate data (Tables A2.2 and A2.4) and to the 
monthly summary tables in the main text (Tables 2.3.1 and 2.3.2). 

1. Time distribution of snowfall is sometimes not measured correctly.  Snow can 
accumulate in the gauge for some time and is then recorded when it melts.  
Therefore daily total snowfall depths may not be accurate and the snowfall 
may not occur on the date that it is recorded. 

2. The precipitation gauges fitted with snowfall adaptors (at C1 and S16) measure 
total precipitation but do not differentiate between rainfall and snowfall.  
Precipitation, temperature, and snow on the ground data are all considered in 
assessing whether a specific precipitation event was rain or snow. 

3. Summary lines (the monthly values in the daily table, and the annual values in 
the monthly table) consist of the following:  extremes in the case of minimum 
and maximum temperature data; means in the case of mean temperature and 
relative humidity; totals in the case of precipitation and solar radiation. 

4. The snow depth sensor at C1 was not reporting correctly after November 2003.  
Campbell Scientific, the equipment supplier, is working on the problem. 

5. Wind direction is the direction from which the wind is blowing, measured in 
degrees clockwise from North. 

6. Mean daily wind speed and direction describe the resultant vector obtained by 
adding the hourly wind vectors, which in turn were based on 5 second 
averaged readings.  The daily aggregate values were used to determine 
monthly wind speed values.   

7. Mean annual wind speed and direction describe the vector resultant of the 
monthly wind vectors. 

8. E = Estimated; M = Missing; P = Partial data for the period 



A2.2 2003 SNOWCOURSE SURVEY RESULTS 

Snowcourse surveys were conducted on the west side of the Athabasca river on the 
east slopes of the Birch Mountains and on the east side of the Athabasca River in the 
Fort Hills Creek area.  Snowcourse surveys were repeated at previously surveyed sites 
representing five general terrain types: 

 Flat Low Lying areas (FL) 

 Open Land areas (OP) 

 Open Lake (OP) 

 Mixed Deciduous (MD) 

 Jack Pine (JP) 

Snow course surveys were completed between March 14 and 19, 2003.  

Tables A2.5 and A2.6 summarize the snow depth, density, and water equivalent data 
collected, and provide descriptions of the terrain, vegetation and snow characteristics. 
Locations of the snow courses are shown on Figure 2.4 in the main text. 



Survey 
Plot

Date 
Surveyed Northing Easting

Snow 
Density 
(kg/m3)

Snow 
Depth 
(mm)

Snow Water 
Equivalent 

(mm)
Vegetation Snow Description

FL-03-1 18-Mar-03 6357835 456606 106.3 55.0 58.5  tamarack - 7m max high 5% young spruce 10%, alders - 85%, grass 35 cm clean granular under 20 
cm clean ripened snow

FL-03-2 18-Mar-03 6359387 455451 139.7 53.0 74.0  alders - 5m high 90% willows -10%, grass surrounded by white spruce 26 cm clean granular under 20 
cm clean ripened snow

FL-03-3 18-Mar-03 6354379 455449 165.3 52.0 86.0  alders - 6m high 80% willows - 3m high 20%, grass 30 cm clean granular under 20 
cm clean ripened snow

FL-03-4 18-Mar-03 6355198 454096 150.6 58.0 87.4 willows - 4m high 80%, young spruce - 10m high 10%, tamarack - 7m high 
10% grass

24 cm clean granular under 30 
cm clean ripened snow

JP-03-1 18-Mar-03 6354521 454443 161.4 50.0 80.7  canopy 40% jack pine - 100%, ht. 17m, dia. 10cm understory - dead falls, 
moss, low bush cranberry, lichen, wild rose

40 cm clean granular under 10 
cm clean ripened snow

JP-03-2 19-Mar-03 6359643 457929 143.0 51.0 72.9  canopy 60% jack pine - 100%, av. ht. 20m, dia.15cm understory - young 
spruce - 5m ht., alders, Labrador tea, fireweed, buffalo berry

20 cm clean granular under 10 
cm clean ripened snow

JP-03-3 18-Mar-03 6357854 454558 201.7 40.0 80.7  canopy 70% jack pine - 99%, ht. 20m, dia. 15cm poplar - 1%, ht. 19m, dia. 
6cm understory - buffalo berry, young spruce and dead falls

20 cm clean granular under 20 
cm clean ripened snow

JP-03-4 19-Mar-03 6356100 453998 188.5 26.0 49.0  canopy 50% jackpine - 100%, ht. 22m, dia. 20cm understory - low bush 
cranberry and dead falls

10 cm clean granular under 5 cm 
clean ripened snow under 2 cm 
ice crust

MD-03-1 18-Mar-03 6356616 454950 161.6 52.0 84.0 canopy 50% white spruce - 50%, ht. 17m, dia. 20cm poplar - 50%, ht. 20m,
dia. 17cm understory - alder, Labrador tea, young spruce and fireweed

24 cm clean granular under 30 
cm clean ripened snow

MD-03-2 19-Mar-03 6361722 458731 142.8 46.0 65.7 canopy 50% poplar - 70%, ht. 22m, dia. 25cm white spruce - 30%, ht. 17m,
dia. 15cm understory - young spruce, fireweed, and low bush cranberry

30 cm clean granular under 20 
cm clean ripened snow

MD-03-3 19-Mar-03 6362079 458044 191.9 38.0 72.9
canopy 40% white spruce - 50%, ht. 20m, dia. 15cm poplar - 50%, ht. 20m,
dia. 15cm understory - wild rose, buffalo berry, young spruce, cranberry 
and fireweed.

20 cm clean granular under 20 
cm clean ripened snow

MD-03-4 18-Mar-03 6357868 452143 132.4 58.0 76.8 canopy 40% poplar - 90%, ht. 20m, dia. 10cm white spruce - 10%, ht. 12m,
dia. 6cm understory - alder, buffalo berry, wild rose, fireweed and dead falls

20 cm clean granular under 38 
cm clean ripened snow

OP-03-1 18-Mar-03 6357829 456759 137.4 49.0 67.3  low willows - 5% of area grass surrounded by black spruce 35 cm clean granular under 20 
cm clean ripened snow

OP-03-2 19-Mar-03 6363551 455670 156.0 38.0 59.3  willows/young spruce grass/dead falls surrounded by tamarack and black 
spruce

35 cm clean granular under 10 
cm clean ripened snow

OP-03-3 18-Mar-03 6357863 452814 290.8 31.0 90.1 open lake surrounded by cattail, white spruce, poplar, wild rose 10 cm clean granular under 20 
cm clean ripened snow

OP-03-4 18-Mar-03 6359216 450690 191.0 44.0 84.0 open lake surrounded by white spruce, cattail, grass and dead falls 15 cm clean granular under 23 
cm clean ripened snow

Survey Plot Naming Key: FL = flat, low lying, JP = jack pine, MD = mixed deciduous, OP = open land or open lake
Plot locations are shown on Figure 2.3.  Plot labels shown on the map do not include "-03-" year identifier.

Table A2.5     Results of 2003 Birch Mountains East Slope snow survey.
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Survey Plot Date 
Surveyed Northing Easting

Snow 
Density 
(kg/m3)

Snow 
Depth 
(mm)

Snow Water 
Equivalent 

(mm)
Vegetation Snow Description

FL-03-5 14-Mar-03 6359714 463121 123 52.30 64.20 Willows (2.5 m tall) (95%): spruce - 1%; tamarack - 5%. young alders, 
surrounded by spruce and jack pine.                                                               

Coarse grained loosely 
consolidated snow with    
+/- 5 cm of loose powder 
snow at surface.

OP-03-5 14-Mar-03 6359769 462375 164 42.70 69.70 Grass, young alders, wild rose. Surrounded by aspen.                                   

Coarse grained loosely 
consolidated snow with    
+/- 5 cm of loose powder 
snow at surface.

OP-03-6 15-Mar-03 6349023 484935 230 15.80 36.90 Surrounded by aspen and spruce, along the shoreline.                                  
1 cm ice crust (due to rain 
on March 14, 2003) over 
coarse granular snow.

MD-03-5 14-Mar-03 6359809 463318 169 42.90 71.00
Canopy (60%): aspen - 50% (ht. 22 m, dia. 14 cm); white spruce - 50% (ht. 
22 m, dia. 13 cm). Understorey: young spruce, cranberry, dead trees and 
Labrador tea.                                                                                      

Coarse grained loosely 
consolidated snow with    
+/- 5 cm of loose powder 
snow at surface.

MD-03-6 14-Mar-03 6359959 463518 141 42.60 59.40
Canopy (60%): aspen - 50% (ht. 22 m, dia. 14 cm); white spruce - 50% (ht. 
22 m, dia. 13 cm). Understorey: young spruce, cranberry, dead trees and 
Labrador tea.                                                                                      

Coarse grained loosely 
consolidated snow with    
+/- 5 cm of loose powder 
snow at surface.

JP-03-5 14-Mar-03 6362376 462622 153 31.40 47.70 Canopy (70%): jack pine - 100% (ht. 25 m, dia. 12 cm). Understorey: wild 
rose, alders, buffaloberry and cranberry. Surrounded by aspen.                    

Coarse grained loosely 
consolidated snow with    
+/- 5 cm of loose powder 
snow at surface.

Survey Plot Naming Key: FL = flat, low lying, JP = jack pine, MD = mixed deciduous, OP = open land or open lake
Plot locations are shown on Figure 2.3.  Plot labels shown on the map do not include "-03-" year identifier.

Table A2.6     Results of 2003 Fort Hills Creek area snow survey.
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A2.3 2003 HYDROMETRIC DATA FOR RAMP STATIONS 

A2.3.1 Manual Water Level and Discharge Measurements 

A summary of the manual measurements made during each of the site visits is 
provided in Table A2.7. 

The quality and expected precision of each manual discharge measurement was 
assessed considering the hydraulic conditions at the measurement section at the time of 
the measurement according to the following scale: 

Excellent:  Straight reach, prismatic section, no weeds, no boulders, no ice cover, no 
slush, no trash or brush affecting the flow, negligible wind, no equipment problems, no 
more than 10% of the discharge in any single panel.   

Good:  Possible minimal reduction of measurement precision due to slightly irregular 
hydraulic conditions caused by a curved reach at or upstream of the measurement 
section, non-prismatic channel, weeds, trash, brush, boulders, irregular bed, or 
upstream or downstream wind.  No more than 15% of the discharge in any single 
panel. 

Fair:  Minor reduction of measurement precision due to irregular hydraulic conditions 
caused by one or more of the factors listed in the “Good” classification, or by ice cover.  
No more than 15% of the discharge in any single panel. 

Poor:   Significant reduction of measurement precision due to one or more of the 
factors listed above; or velocities near the lower detection limit of the current meter. 



Table A2.7       Summary of manual streamflow measurements made during 2003.

Site Feb 7- Feb 12 Mar 11 - Mar 16 Apr 28 - May 5 May 24 - May 27 Jun 21 - Jun 25 Aug 18 - Aug 20 Oct 10 - Oct 16 Dec 13 - Dec 18
L1 294.488 294.514 294.586 294.603 294.547 294.505 294.443

L2A 98.970 98.885 98.933 98.072 99.049 99.010 99.048
L3 233.726 234.124 233.718 233.691 233.671 236.679 233.702
S2 2.57 3.07 0.950 1.09 3.17
S3 0.185 0.803 0.644 0.079 0.315
S5 0.268 0.166 0.185 0.803 0.644 0.348 0.783 0.254

S5A 0.272 0.217 3.25 4.23 3.12 0.903 1.18 0.418
S6 0.030 0.021 0.012 0.018
S7 0.363 0.343 9.07 ● ● ● 6.20 1.10
S8 ● ● ● ● ●
S9 0.217 0.291 0.840 0.290 0.245
S10 0.720 1.29 0.830 0.103 0.464 0.048
S11 3.56 2.25 1.18 1.23 1.78
S14 32.4 ** 25.9 11.1 7.85 4.90
S15 2.60 1.63 0.433 0.171 0.265
S17 0.778 0.292 0.094 0.017 ≈ 0

S18A 0.048 0.024 0.002 ≈ 0 0.002
S19 0.054 0.017 0.012 0.006 0.010
S20 0.712 1.57 1.11 0.166 0.411
S21 2.57 3.07 0.950 ≈ 0 ≈ 0
S22 2.20 2.56 1.93 0.680 1.80
S24 94.6 117 710 1032 464 184
S26 0.023 0 ● 1.48
S28 1.03 2.04 1.26 0.321 0.920
S29 2.50 1.17 25.3 35.7 17.2 10.3
S33 5.03 7.43 5.09 2.34 2.71

** Measurement taken 6 km downstream of the station.
● Site visit with level measurement and equipment maintenance only.
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Hydrometric Measurement / Site Visit Record
L1 - McClelland Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L1 McClelland Lake\[Manual Measurements.xls]L1 Feb 12 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
McClelland Lake Measurement Made By: FF/DM
McClelland Lake Data Entry By: FF
L1 Meter Type and No.: N/A

Coordinates & Legal: 483430 E, 6371950 N NW-12-98-9-W4
Level Readings and Measurements

Date of Measurement: logger rod 1.168 El: 294.86
3:21 PM MST 1.54 El: 294.488

Top of Ice Level Reading: 1.47 El: 294.558
Transducer Reading & Level: 1.137392 El: 293.351

Weather Conditions: -7 °C, overcast, calm Other: El:
River Conditions: Complete ice cover on the lake.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

Total Flow: 0.00

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 12, 2004

Measurement Data
Calculated Data

River/Stream:
Location:

Time of Measurement

Site Name:

February 12, 2003

Measured Data

End Time:
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Hydrometric Measurement / Site Visit Record
L1 - McClelland Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L1 McClelland Lake\[Manual Measurements.xls]L1 Mar 13 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
McClelland Lake Measurement Made By: FF/DM
McClelland Lake Data Entry By: FF
L1 Meter Type and No.: N/A

Coordinates & Legal: 483430 E, 6371950 N NW-12-98-9-W4
Level Readings and Measurements

Date of Measurement: logger rod 1.033 El: 294.86
11:19 AM MST 1.379 El: 294.514

Top of Ice Level Reading: 1.323 El: 294.570
Transducer Reading: 1.470319 El: 293.044

Weather Conditions: -12 °C, overcast, calm Other: El:
River Conditions: Complete ice cover on the lake.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

Total Flow: 0.00

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 12, 2004

River/Stream:
Location:

March 13, 2003
Time of Measurement

Site Name:

End Time:

Measurement Data
Calculated DataMeasured Data
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Hydrometric Measurement / Site Visit Record
L1 - McClelland Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L1 McClelland Lake\[Manual Measurements.xls]L1 May 4 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
McClelland Lake Measurement Made By: FF/DM
McClelland Lake Data Entry By: DK
L1 Meter Type and No.: N/A

Coordinates & Legal: 483430 E, 6371950 N NW-12-98-9-W4
Level Readings and Measurements

Date of Measurement: logger rod 1.059 El: 294.86
1.333 El: 294.586

Top of Ice Level Reading: N/A El: N/A
Transducer Reading: 0.826 El: 293.760

Weather Conditions: +5 °C, Overcast Other: El:
River Conditions: Partial ice cover on Lake

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

Total Flow: 0.00

Site Name:

End Time:

Measurement Data
Calculated DataMeasured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 12, 2004

River/Stream:
Location:

May 4, 2003
Time of Measurement
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Hydrometric Measurement / Site Visit Record
L1 - McClelland Lake
Hydrometric Measurement Record
File: P:\Projects\MSA 2002\200217 RAMP\Site Data\S6 Mills Creek\[Manual Measurements.xls]S6 May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
McClelland Lake Measurement Made By: FF/DK
McClelland Lake Data Entry By: DK
L1 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 483430 E, 6371950 N NW-12-98-9-W4
Level Readings and Measurements

Date of Measurement: PVC in forest 1.75 El: 295.84
3:19 PM MDT 2.987 El: 294.603
3:28 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.8652 El: 293.738
Weather Conditions: +20 °C, Clear, Calm Other: logger rod 2.730 El: 294.860
River Conditions: No ice tall pin in forest 0.775 El: 296.815

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 2.30 0.00 0.000 1.00 1 2.30 2.65 0.033 0.033 0.04 0.01 0.000
3.00 0.16 0.130 1.00 2 2.65 3.50 0.130 0.130 0.16 0.14 0.018
4.00 0.22 0.030 1.00 3 3.50 4.50 0.030 0.030 0.22 0.22 0.007
5.00 0.20 0.030 1.00 4 4.50 5.50 0.030 0.030 0.20 0.20 0.006
6.00 0.23 0.010 1.00 5 5.50 6.50 0.010 0.010 0.23 0.23 0.002
7.00 0.37 0.030 1.00 6 6.50 7.50 0.030 0.030 0.37 0.37 0.011
8.00 0.26 0.025 1.00 7 7.50 8.50 0.025 0.025 0.26 0.26 0.007
9.00 0.28 0.035 1.00 8 8.50 9.50 0.035 0.035 0.28 0.28 0.010
10.00 0.29 0.045 1.00 9 9.50 10.50 0.045 0.045 0.29 0.29 0.013
11.00 0.43 0.015 1.00 10 10.50 11.15 0.015 0.015 0.43 0.28 0.004
11.30 0.42 0.040 1.00 11 11.15 11.50 0.040 0.040 0.42 0.15 0.006
11.70 0.53 0.185 1.00 12 11.50 11.75 0.185 0.185 0.53 0.13 0.025
11.80 0.56 0.260 1.00 13 11.75 11.90 0.260 0.260 0.56 0.08 0.022
12.00 0.53 0.260 1.00 14 11.90 12.10 0.260 0.260 0.53 0.11 0.028
12.20 0.44 0.140 1.00 15 12.10 12.40 0.140 0.140 0.44 0.13 0.018
12.60 0.39 0.040 1.00 16 12.40 12.80 0.040 0.040 0.39 0.16 0.006
13.00 0.36 0.020 1.00 17 12.80 13.50 0.020 0.020 0.36 0.25 0.005
14.00 0.31 0.045 1.00 18 13.50 14.50 0.045 0.045 0.31 0.31 0.014
15.00 0.21 0.040 1.00 19 14.50 15.50 0.040 0.040 0.21 0.21 0.008
16.00 0.21 0.025 1.00 20 15.50 16.50 0.025 0.025 0.21 0.21 0.005
17.00 0.16 0.030 1.00 21 16.50 17.50 0.030 0.030 0.16 0.16 0.005
18.00 0.14 0.010 1.00 22 17.50 18.50 0.010 0.010 0.14 0.14 0.001
19.00 0.14 0.020 1.00 23 18.50 19.50 0.020 0.020 0.14 0.14 0.003
20.00 0.02 0.003 1.00 24 19.50 20.10 0.003 0.003 0.02 0.01 0.000

LB 20.20 0.00 0.000 1.00 25 20.10 20.20 0.001 0.001 0.01 0.00 0.000

Notes: 1. Rain Gauge plugged with debris. Total Flow: 0.042

MSA 2002-17

June 2, 2003

River/Stream:
Location:
Site Name:

Time of Measurement
May 27, 2003 Bench Mark Reading:

Start Time: Water Level Reading:
End Time:

Measurement Data
Measured Data Calculated Data

Panel 
DischargeStation Depth

Ice 
Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Panel 
Area

Measured 
Panel 

Velocity

Effective 
Average 

Panel 

Panel 
Effective 

Depth
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Hydrometric Measurement / Site Visit Record
L1 - McClelland Lake
Hydrometric Measurement Record
File: P:\Projects\MSA 2002\200217 RAMP\Site Data\S6 Mills Creek\[Manual Measurements.xls]S6 May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
McClelland Lake Measurement Made By: FF/DK
McClelland Lake Data Entry By: DK
L1 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 483430 E, 6371950 N NW-12-98-9-W4
Level Readings and Measurements

Date of Measurement: PVC in forest 1.807 El: 295.84
3:26 PM MDT 3.1 El: 294.547
3:40 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.128975 El: 293.418
Weather Conditions: +25 °C, Scattered Clouds, Calm Other: Old trans reading 0.831042 El: 293.716
River Conditions: No ice tall pin in forest 0.833 El: 296.814

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 19.50 0.00 0.000 1.00 1 19.50 19.25 0.003 0.003 0.01 0.00 0.000
19.00 0.05 0.010 1.00 2 19.25 18.50 0.010 0.010 0.05 0.04 0.000
18.00 0.10 0.025 1.00 3 18.50 17.50 0.025 0.025 0.10 0.10 0.003
17.00 0.12 0.015 1.00 4 17.50 16.50 0.015 0.015 0.12 0.12 0.002
16.00 0.15 0.020 1.00 5 16.50 15.50 0.020 0.020 0.15 0.15 0.003
15.00 0.21 0.020 1.00 6 15.50 14.75 0.020 0.020 0.21 0.16 0.003
14.50 0.21 0.030 1.00 7 14.75 14.25 0.030 0.030 0.21 0.11 0.003
14.00 0.21 0.040 1.00 8 14.25 13.75 0.040 0.040 0.21 0.11 0.004
13.50 0.22 0.035 1.00 9 13.75 13.25 0.035 0.035 0.22 0.11 0.004
13.00 0.31 0.035 1.00 10 13.25 12.90 0.035 0.035 0.31 0.11 0.004
12.80 0.29 0.025 1.00 11 12.90 12.70 0.025 0.025 0.29 0.06 0.001
12.60 0.39 0.015 1.00 12 12.70 12.50 0.015 0.015 0.39 0.08 0.001
12.40 0.45 0.030 1.00 13 12.50 12.30 0.030 0.030 0.45 0.09 0.003
12.20 0.59 0.060 1.00 14 12.30 12.10 0.060 0.060 0.59 0.12 0.007
12.00 0.58 0.160 1.00 15 12.10 11.90 0.160 0.160 0.58 0.12 0.019
11.80 0.51 0.045 1.00 16 11.90 11.70 0.045 0.045 0.51 0.10 0.005
11.60 0.45 0.060 1.00 17 11.70 11.50 0.060 0.060 0.45 0.09 0.005
11.40 0.35 0.020 1.00 18 11.50 11.30 0.020 0.020 0.35 0.07 0.001
11.20 0.39 0.015 1.00 19 11.30 11.10 0.015 0.015 0.39 0.08 0.001
11.00 0.39 0.010 1.00 20 11.10 10.75 0.010 0.010 0.39 0.14 0.001
10.50 0.31 0.010 1.00 21 10.75 10.25 0.010 0.010 0.31 0.16 0.002
10.00 0.20 0.010 1.00 22 10.25 9.75 0.010 0.010 0.20 0.10 0.001
9.50 0.14 0.010 1.00 23 9.75 9.25 0.010 0.010 0.14 0.07 0.001
9.00 0.12 0.015 1.00 24 9.25 8.50 0.015 0.015 0.12 0.09 0.001
8.00 0.16 0.020 1.00 25 8.50 7.50 0.020 0.020 0.16 0.16 0.003
7.00 0.17 0.010 1.00 26 7.50 6.50 0.010 0.010 0.17 0.17 0.002
6.00 0.14 0.005 1.00 27 6.50 5.50 0.005 0.005 0.14 0.14 0.001
5.00 0.13 0.010 1.00 28 5.50 4.50 0.010 0.010 0.13 0.13 0.001
4.00 0.11 0.003 1.00 29 4.50 3.50 0.003 0.003 0.11 0.11 0.000
3.00 0.05 0.003 1.00 30 3.50 2.50 0.003 0.003 0.05 0.05 0.000
2.00 0.03 0.003 1.00 31 2.50 1.55 0.003 0.003 0.03 0.03 0.000

RB 1.10 0.00 0.000 1.00 32 1.55 1.10 0.001 0.001 0.01 0.00 0.000

Notes: 1. Rain Gauge plugged with debris. Total Flow: 0.009
2. Transducer replaced.  New Transducer installed further out from shore.

Panel 
Starts at 
Station

Panel Ends 
at Station

Panel 
Area

Measured 
Panel 

Velocity

Effective 
Average 

Panel 

Panel 
Effective 

Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.Station Depth

Ice 
Thickness

Velocity 
at 0.2 
Depth

Panel 
Discharge

Measurement Data
Measured Data Calculated Data

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
June 24, 2003

MSA 2002-17

June 2, 2003

River/Stream:
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Hydrometric Measurement / Site Visit Record
L1 - McClelland Lake
Hydrometric Measurement Record
File: P:\Projects\MSA 2002\200217 RAMP\Site Data\S6 Mills Creek\[Manual Measurements.xls]S6 May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
McClelland Lake Measurement Made By: DM/DK
McClelland Lake Data Entry By: DK
L1 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 483430 E, 6371950 N NW-12-98-9-W4
Level Readings and Measurements

Date of Measurement: PVC in forest 1.718 El: 295.84
5:06 PM MDT 3.053 El: 294.505
5:11 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.081988 El: 293.423
Weather Conditions: +20 °C, Scattered Clouds, Slight Wind Other: tall pin in forest 0.744 El: 296.814
River Conditions: No ice

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 11.80 0.00 0.000 1.00 1 11.80 11.40 0.001 0.001 0.14 -0.05 0.000
11.00 0.54 0.003 1.00 2 11.40 10.50 0.003 0.003 0.54 0.49 0.001
10.00 0.71 0.003 1.00 3 10.50 9.75 0.003 0.003 0.71 0.53 0.002
9.50 0.94 0.003 1.00 4 9.75 9.25 0.003 0.003 0.94 0.47 0.001
9.00 0.69 0.003 1.00 5 9.25 8.75 0.003 0.003 0.69 0.35 0.001
8.50 0.60 0.003 1.00 6 8.75 8.25 0.003 0.003 0.60 0.30 0.001
8.00 0.65 0.003 1.00 7 8.25 7.75 0.003 0.003 0.65 0.33 0.001
7.50 0.47 0.003 1.00 8 7.75 7.15 0.003 0.003 0.47 0.28 0.001

RB 6.80 0.00 0.000 1.00 9 7.15 6.80 0.001 0.001 0.12 0.04 0.000

Notes: 1. Rain Gauge toppled by wildlife. Total Flow: 0.008

MSA 2002-17

June 2, 2003

River/Stream:
Location:
Site Name:

Time of Measurement
August 19, 2003

Measured Data Calculated Data

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Panel 
DischargeStation Depth

Ice 
Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Panel 
Area

Measured 
Panel 

Velocity

Effective 
Average 

Panel 

Panel 
Effective 

Depth
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Hydrometric Measurement / Site Visit Record
L1 - McClelland Lake
Hydrometric Measurement Record
File: P:\Projects\MSA 2002\200217 RAMP\Site Data\S6 Mills Creek\[Manual Measurements.xls]S6 May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
McClelland Lake Measurement Made By: DM/DK
McClelland Lake Data Entry By: DK
L1 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 483430 E, 6371950 N NW-12-98-9-W4
Level Readings and Measurements

Date of Measurement: PVC in forest 1.795 El: 295.84
3:23 PM MDT 3.192 El: 294.443
3:28 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.993388 El: 293.450
Weather Conditions: +15 °C, Scattered Clouds, Calm Other: tall pin in forest 0.821 El: 296.814
River Conditions: No ice

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 14.50 0.00 0.000 1.00 1 14.50 14.25 0.000 0.000 0.05 0.01 0.000
14.00 0.20 0.000 1.00 2 14.25 13.75 0.000 0.000 0.20 0.10 0.000
13.50 0.31 0.000 1.00 3 13.75 13.25 0.000 0.000 0.31 0.16 0.000
13.00 0.39 0.003 1.00 4 13.25 12.90 0.003 0.003 0.39 0.14 0.000
12.80 0.44 0.003 1.00 5 12.90 12.70 0.003 0.003 0.44 0.09 0.000
12.60 0.44 0.003 1.00 6 12.70 12.50 0.003 0.003 0.44 0.09 0.000
12.40 0.49 0.003 1.00 7 12.50 12.30 0.003 0.003 0.49 0.10 0.000
12.20 0.51 0.03 0.003 1.00 8 12.30 12.10 0.017 0.017 0.51 0.10 0.002
12.00 0.50 0.02 0.003 1.00 9 12.10 11.90 0.012 0.012 0.50 0.10 0.001
11.80 0.44 0.00 0.003 1.00 10 11.90 11.70 0.003 0.003 0.44 0.09 0.000
11.60 0.42 0.01 0.003 1.00 11 11.70 11.55 0.007 0.007 0.42 0.06 0.000
11.50 0.35 0.003 1.00 12 11.55 11.30 0.003 0.003 0.35 0.09 0.000

RB 11.10 0.00 0.000 1.00 13 11.30 11.10 0.001 0.001 0.09 0.02 0.000

Notes: 1. Rain Gauge post broken by wildlife. Rain Gauge removed from site. Total Flow: 0.005

Panel 
Starts at 
Station

Panel Ends 
at Station

Panel 
Area

Measured 
Panel 

Velocity

Effective 
Average 

Panel 

Panel 
Effective 

Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.Station Depth

Ice 
Thickness

Velocity 
at 0.2 
Depth

Panel 
Discharge

Measured Data Calculated Data

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
October 14, 2003

MSA 2002-17

June 2, 2003

River/Stream:
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Hydrometric Measurement / Site Visit Record
L1 - McClelland Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L1 McClelland Lake\[Manual Measurements.xls]L1 Dec 15  03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
McClelland Lake Measurement Made By: DK/FF
McClelland Lake Data Entry By: FF
L1 Meter Type and No.: N/A

Coordinates & Legal: 483430 E, 6371950 N NW-12-98-9-W4
Level Readings and Measurements

Date of Measurement: PVC in forest 1.863 El: 295.84
11:10 AM 3.196 El: 294.507

Top of Ice Level Reading: 3.179 El: 294.524
Transducer Reading: 1.0351 El: 293.472

Weather Conditions: -15 °C, Scattered Cloud, Overcast Other: tall pin 0.886 El: 296.817
River Conditions: Complete Ice Cover

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 12, 2004

River/Stream:
Location:

December 15, 2003
Time of Measurement

Site Name:

End Time:
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Hydrometric Measurement / Site Visit Record
L2A - Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L2A Kearl Lake\[Manual Measurements.xls]L2 Feb 7 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Measurement Made By: FF/DM
Kearl Lake Data Entry By: FF
L2A Meter Type and No.: N/A

Coordinates & Legal: 484935 E, 6349023 N SE-32--95-8-4
Level Readings and Measurements

Date of Measurement: Nail in tree 2.100 El: 100.000
MST 3.130 El: 98.892

Top of Ice Level Reading: 3.110 El: 98.990
Transducer Reading & Elevation: 0.637 El: 98.255

Weather Conditions: -7 �C, overcast, calm Other: Steel Rod LB El:

River Conditions: Complete ice cover on the lake.

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

February 7, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

End Time:
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Hydrometric Measurement / Site Visit Record
L2A - Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L2A Kearl Lake\[Manual Measurements.xls]L2 Mar 11 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Measurement Made By: FF
Kearl Lake Data Entry By: FF
L2A Meter Type and No.: N/A

Coordinates & Legal: 484935 E, 6349023 N SE-32-95-8-4
Level Readings and Measurements

Date of Measurement: Nail in tree 1.947 El: 100.000
MST 3.062 El: 98.885

Top of Ice Level Reading: 3.022 El: 98.925
Transducer Reading & Elevation: 0.627 El: 98.258

Weather Conditions: -18 �C, clear, light wind Other: Lake bed at ice hole 4.522 El: 97.425

River Conditions: Complete ice cover on the lake.

Time of Measurement

End Time:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 11, 2003

March 12, 2004

River/Stream:
Location:
Site Name:
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Hydrometric Measurement / Site Visit Record
L2A - Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L2A Kearl Lake\[Manual Measurements.xls]L2 Mar 13 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Measurement Made By: FF
Kearl Lake Data Entry By: FF
L2A Meter Type and No.: N/A

Coordinates & Legal: 484935 E, 6349023 N SE-32-95-8-4
Level Readings and Measurements

Date of Measurement: Nail in tree 1.749 El: 100.000
MST 2.855 El: 98.894

Top of Ice Level Reading: 2.812 El: 98.937
Transducer Reading & Elevation: 0.624 El: 98.270

Weather Conditions: -8 �C, overcast, windy Other: Top of Snow 2.641 El: 99.108

River Conditions: Complete ice cover on the lake.

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 13, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

End Time:
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Hydrometric Measurement / Site Visit Record
L2A - Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L2A Kearl Lake\[Manual Measurements.xls]L2 Apr 29 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Measurement Made By: FF
Kearl Lake Data Entry By: DK
L2A Meter Type and No.: N/A

Coordinates & Legal: 484935 E, 6349023 N SE-32-95-8-4
Level Readings and Measurements

Date of Measurement: Nail in tree 1.400 El: 100.000
MDT 2.467 El: 98.933

Top of Ice Level Reading: 2.433 El: 98.967
Transducer Reading & Elevation: 0.678 El: 98.255

Weather Conditions: +10 °C, Sunny, Light Wind Other:
River Conditions: Mostly covered with ice

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
April 29, 2003

MSA 2002-17

March 12, 2004

River/Stream:
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Hydrometric Measurement / Site Visit Record
L2A - Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L2A Kearl Lake\[Manual Measurements.xls]L2 May 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Measurement Made By: FF/DK
Kearl Lake Data Entry By: DK
L2A Meter Type and No.: N/A

Coordinates & Legal: 484935 E, 6349023 N SE-32-95-8-4
Level Readings and Measurements

Date of Measurement: Nail in tree 1.777 El: 100.000
MDT 2.705 El: 99.072
MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading & Elevation: 0.7995 El: 98.273
Weather Conditions: +25 °C, Sunny, Windy Other:
River Conditions: No Ice

MSA 2002-17

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement
May 24, 2003 Bench Mark Reading:

Start Time: Water Level Reading:
End Time:
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Hydrometric Measurement / Site Visit Record
L2A - Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L2A Kearl Lake\[Manual Measurements.xls]L2 June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Measurement Made By: FF/DK
Kearl Lake Data Entry By: DK
L2A Meter Type and No.: N/A

Coordinates & Legal: 484935 E, 6349023 N SE-32-95-8-4
Level Readings and Measurements

Date of Measurement: Nail in tree 1.930 El: 100.000
MDT 2.881 El: 99.138
MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading & Elevation: 0.8827 El: 98.255
Weather Conditions: +20 °C, Raining Other:
River Conditions: No Ice

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
June 21, 2003

MSA 2002-17

March 12, 2004

River/Stream:
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Hydrometric Measurement / Site Visit Record
L2A - Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L2A Kearl Lake\[Manual Measurements.xls]L2 Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Measurement Made By: DM/DK
Kearl Lake Data Entry By: DK
L2A Meter Type and No.: N/A

Coordinates & Legal: 484935 E, 6349023 N SE-32-95-8-4
Level Readings and Measurements

Date of Measurement: Nail in tree 1.963 El: 100.000
MDT 2.953 El: 99.010
MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading & Elevation: 0.7571 El: 98.253
Weather Conditions: +20 °C, Overcast Other:
River Conditions: No Ice

MSA 2002-17

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement
August 18, 2003 Bench Mark Reading:

Start Time: Water Level Reading:
End Time:
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Hydrometric Measurement / Site Visit Record
L2A - Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L2A Kearl Lake\[Manual Measurements.xls]L2 Oct 11 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Measurement Made By: DM/DK
Kearl Lake Data Entry By: DK
L2A Meter Type and No.: N/A

Coordinates & Legal: 484935 E, 6349023 N SE-32-95-8-4
Level Readings and Measurements

Date of Measurement: Nail in tree 1.941 El: 100.000
MDT 2.893 El: 99.048
MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading & Elevation: 0.7922 El: 98.256
Weather Conditions: +15 °C, Calm, Clear Other:
River Conditions: No Ice

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
October 11, 2003

MSA 2002-17

March 12, 2004

River/Stream:

 2004-01-26   HCL RAMP Team Manual Measurements.xls



Hydrometric Measurement / Site Visit Record
L2A - Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L2A Kearl Lake\[Manual Measurements.xls]L2 Dec 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Measurement Made By: DK/FF/DM
Kearl Lake Data Entry By: FF
L2A Meter Type and No.: N/A

Coordinates & Legal: 484935 E, 6349023 N SE-32-95-8-4
Level Readings and Measurements

Date of Measurement: Nail in tree 1.903 El: 100.000
10:09 AM MDT 2.906 El: 98.997

MDT Top of Ice Level Reading: 2.889 El: N/A
Transducer Reading & Elevation: 0.7430 El: 98.254

Weather Conditions: -10 °C, Overcast, Calm Other:
River Conditions: Complete Ice Cover

MSA 2002-17

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement
December 14, 2003 Bench Mark Reading:

Start Time: Water Level Reading:
End Time:

 2004-01-26   HCL RAMP Team Manual Measurements.xls



Hydrometric Measurement / Site Visit Record
L2A - Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L2A Kearl Lake\[Manual Measurements.xls]L2 Jan 30 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Measurement Made By: DM/FF
Kearl Lake Data Entry By: FF
L2A Meter Type and No.: N/A

Coordinates & Legal: 484935 E, 6349023 N SE-32-95-8-4
Level Readings and Measurements

Date of Measurement: Nail in tree 2.079 El: 100.000
2:13 PM MDT 3.154 El: 98.925

MDT Top of Ice Level Reading: 3.119 El: N/A
Transducer Reading & Elevation: 0.6675 El: 98.258

Weather Conditions: -25 °C, Light snow Other:
River Conditions: Complete Ice Cover

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
January 30, 2004

MSA 2002-17

March 12, 2004

River/Stream:
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Hydrometric Measurement / Site Visit Record
L3 - Isadore's Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L3 Isadore's Lake\[Manual Measurements.xls]L3 Feb 9 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Isadore's Lake Measurement Made By: FF/DM
Isadore's Lake Data Entry By: FF
L3 Meter Type and No.: N/A

Coordinates & Legal: 6343250 N, 463400 E 16-7-95-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 1.740 El: 234.506
10:30 AM MST 2.520 El: 233.726

Top of Ice Level Reading: 2.460 El: 233.786
Transducer Reading & Elevation: 0.858 El: 232.868

Weather Conditions: -15 �C, clear, calm Other: Pin in Tree 0.340 El: 235.906

River Conditions: Complete ice cover on the lake.

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

February 9, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

End Time:
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Hydrometric Measurement / Site Visit Record
L3 - Isadore's Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L3 Isadore's Lake\[Manual Measurements.xls]L3 Mar 12 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Isadore's Lake Measurement Made By: FF/DM
Isadore's Lake Data Entry By: FF
L3 Meter Type and No.: N/A

Coordinates & Legal: 6343250 N, 463400 E 16-7-95-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 1.076 El: 234.506
12:45 PM MST 2.458 El: 233.726
1:15 PM MST Top of Ice Level Reading: 2.420 El: 233.162

Transducer Reading & Elevation: 0.902 El: 232.824
Weather Conditions: -19 �C, clear, calm Other: Pin in Tree 0.310 El: 235.272

River Conditions: Complete ice cover on the lake.

Time of Measurement

End Time:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 12, 2003

March 12, 2004

River/Stream:
Location:
Site Name:
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Hydrometric Measurement / Site Visit Record
L3 - Isadore's Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L3 Isadore's Lake\[Manual Measurements.xls] L3 Apr 29 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Isadore's Lake Measurement Made By: FF/DM
Isadore's Lake Data Entry By: DK
L3 Meter Type and No.: N/A

Coordinates & Legal: 6343250 N, 463400 E 16-7-95-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 2.042 El: 234.506
4:43 PM MDT 2.830 El: 233.718

MDT Top of Ice Level Reading: N/A El: N/A
Transducer Reading & Elevation: 0.957 El: 232.761

Weather Conditions: +10 C, Sunny Other: Pin in Tree 0.640 El: 235.908
River Conditions: Partial Ice on Lake

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
April 29, 2003

MSA 2002-17

March 12, 2004

River/Stream:
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Hydrometric Measurement / Site Visit Record
L3 - Isadore's Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L3 Isadore's Lake\[Manual Measurements.xls] L3 May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Isadore's Lake Measurement Made By: FF/DK
Isadore's Lake Data Entry By: DK
L3 Meter Type and No.: N/A

Coordinates & Legal: 6343250 N, 463400 E 16-7-95-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 1.922 El: 234.506
2:58 PM MDT 2.737 El: 233.691

MDT Top of Ice Level Reading: N/A El: N/A
Transducer Reading & Elevation: 0.881 El: 232.810

Weather Conditions: +10 °C, Clear Other: Pin in Tree 0.525 El: 235.903
River Conditions: No ice

MSA 2002-17

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement
May 25, 2003 Bench Mark Reading:

Start Time: Water Level Reading:
End Time:
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Hydrometric Measurement / Site Visit Record
L3 - Isadore's Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L3 Isadore's Lake\[Manual Measurements.xls] L3 June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Isadore's Lake Measurement Made By: FF/DK
Isadore's Lake Data Entry By: DK
L3 Meter Type and No.: N/A

Coordinates & Legal: 6343250 N, 463400 E 16-7-95-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 1.466 El: 234.506
MDT 2.301 El: 233.671
MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading & Elevation: 0.854 El: 232.817
Weather Conditions: +20 °C, Overcast Other: Pin in Tree 0.067 El: 235.905
River Conditions: No ice

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
June 21, 2003

MSA 2002-17

March 12, 2004

River/Stream:
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Hydrometric Measurement / Site Visit Record
L3 - Isadore's Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L3 Isadore's Lake\[Manual Measurements.xls] !L3 Aug 20 03!
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Isadore's Lake Measurement Made By: DM/DK
Isadore's Lake Data Entry By: DK
L3 Meter Type and No.: N/A

Coordinates & Legal: 6343250 N, 463400 E 16-7-95-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 2.039 El: 234.506
MDT 2.897 El: 233.648
MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading & Elevation: 0.856 El: 232.792
Weather Conditions: +20 °C, Clear, Calm Other: Pin in Tree 0.645 El: 235.900
River Conditions: No ice

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
August 20, 2003

MSA 2002-17

March 12, 2004

River/Stream:
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Hydrometric Measurement / Site Visit Record
L3 - Isadore's Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L3 Isadore's Lake\[Manual Measurements.xls] L3 Oct 15 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Isadore's Lake Measurement Made By: DM/DK
Isadore's Lake Data Entry By: DK
L3 Meter Type and No.: N/A

Coordinates & Legal: 6343250 N, 463400 E 16-7-95-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 2.197 El: 234.506
MDT 3.001 El: 233.702
MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading & Elevation: 0.874 El: 232.828
Weather Conditions: +8 °C, Overcast, Calm Other: Pin in Tree 0.799 El: 235.904
River Conditions: No ice

MSA 2002-17

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement
October 15, 2003 Bench Mark Reading:

Start Time: Water Level Reading:
End Time:
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Hydrometric Measurement / Site Visit Record
L3 - Isadore's Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\L3 Isadore's Lake\[Manual Measurements.xls] L3 Dec 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Isadore's Lake Measurement Made By: FF/DK/DM
Isadore's Lake Data Entry By: FF
L3 Meter Type and No.: N/A

Coordinates & Legal: 6343250 N, 463400 E 16-7-95-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 1.951 El: 234.506
4:10 PM MDT 2.704 El: 233.753

MDT Top of Ice Level Reading: 2.687 El: 233.770
Transducer Reading & Elevation: 0.923 El: 232.831

Weather Conditions: -10 °C, Overcast, Calm Other: Pin in Tree 0.553 El: 235.904
River Conditions: Complete Ice cover, Ice thickness of 27 cm at sample hole.

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
December 15, 2003

MSA 2002-17

March 12, 2004

River/Stream:
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Hydrometric Measurement / Site Visit Record
S2 - Jackpine Creek at Canterra Road
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S02 Jackpine Creek at Canterra Road\[S2 MMT and Rating Curve.xls]S2 Apr 29 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Jackpine Creek Measurement Made By: FF/DM
Jackpine Creek at Canterra Road Data Entry By: DK
S2 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6343680 N, 475132 E SE-17-95-9-W4
Level Readings and Measurements

Date of Measurement: 1.908 El: 297.990
7:58 AM MDT 2.855 El: 297.043
8:08 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.508 El: 296.535
Weather Conditions: Clear Other: Bridge (LB) Benchmark 0.730 El: 299.168
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 0.70 0.00 0.000 1.00 1 0.70 0.85 0.078 0.078 0.03 0.00 0.000
1.00 0.13 0.310 1.00 2 0.85 1.25 0.310 0.310 0.13 0.05 0.016
1.50 0.26 0.990 1.00 3 1.25 1.75 0.990 0.990 0.26 0.13 0.129
2.00 0.33 0.900 1.00 4 1.75 2.25 0.900 0.900 0.33 0.17 0.149
2.50 0.41 0.700 1.00 5 2.25 2.75 0.700 0.700 0.41 0.21 0.144
3.00 0.38 0.790 1.00 6 2.75 3.25 0.790 0.790 0.38 0.19 0.150
3.50 0.45 0.910 1.00 7 3.25 3.75 0.910 0.910 0.45 0.23 0.205
4.00 0.50 1.010 1.00 8 3.75 4.25 1.010 1.010 0.50 0.25 0.253
4.50 0.46 0.950 1.00 9 4.25 4.75 0.950 0.950 0.46 0.23 0.219
5.00 0.45 0.910 1.00 10 4.75 5.25 0.910 0.910 0.45 0.23 0.205
5.50 0.39 0.790 1.00 11 5.25 5.75 0.790 0.790 0.39 0.20 0.154
6.00 0.35 0.780 1.00 12 5.75 6.25 0.780 0.780 0.35 0.18 0.137
6.50 0.33 0.780 1.00 13 6.25 6.75 0.780 0.780 0.33 0.17 0.129
7.00 0.34 0.610 1.00 14 6.75 7.25 0.610 0.610 0.34 0.17 0.104
7.50 0.30 0.740 1.00 15 7.25 7.75 0.740 0.740 0.30 0.15 0.111
8.00 0.27 0.520 1.00 16 7.75 8.25 0.520 0.520 0.27 0.14 0.070
8.50 0.24 0.410 1.00 17 8.25 8.75 0.410 0.410 0.24 0.12 0.049
9.00 0.21 0.390 1.00 18 8.75 9.25 0.390 0.390 0.21 0.11 0.041
9.50 0.21 0.470 1.00 19 9.25 9.75 0.470 0.470 0.21 0.11 0.049

10.00 0.20 0.490 1.00 20 9.75 10.25 0.490 0.490 0.20 0.10 0.049
10.50 0.15 0.470 1.00 21 10.25 10.75 0.470 0.470 0.15 0.08 0.035
11.00 0.13 0.420 1.00 22 10.75 11.25 0.420 0.420 0.13 0.07 0.027
11.50 0.13 0.360 1.00 23 11.25 11.75 0.360 0.360 0.13 0.07 0.023
12.00 0.10 0.290 1.00 24 11.75 12.35 0.290 0.290 0.10 0.06 0.017

LB 12.70 0.00 0.000 1.00 25 12.35 12.70 0.073 0.073 0.03 0.01 0.001

Total Flow: 2.464

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

April 29, 2003

March 11, 2004

River/Stream:
Location:
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Hydrometric Measurement / Site Visit Record
S2 - Jackpine Creek at Canterra Road
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S02 Jackpine Creek at Canterra Road\[S2 MMT and Rating Curve.xls]S2 May 02 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Jackpine Creek Measurement Made By: FF/DM
Jackpine Creek at Canterra Road Data Entry By: DK
S2 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6343680 N, 475132 E SE-17-95-9-W4
Level Readings and Measurements

Date of Measurement: 1.509 El: 297.990
11:50 AM MDT 2.500 El: 296.999

Top of Ice Level Reading: El:
Transducer Reading: 0.472 El: 296.527

Weather Conditions: +2 °C, Overcast Other: Bridge (LB) Benchmark 0.336 El: 299.163
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Datalogger and Transducer installed at site. Total Flow: -
2. No flow measurement taken.

Calculated Data

May 2, 2003

River/Stream:
Location:
Site Name:

Time of Measurement

End Time:

MSA 2002-17

March 11, 2004

Measurement Data
Measured Data

Bench Mark Reading:
Water Level Reading:Start Time:
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Hydrometric Measurement / Site Visit Record
S2 - Jackpine Creek at Canterra Road
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S02 Jackpine Creek at Canterra Road\[S2 MMT and Rating Curve.xls]S2 May 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Jackpine Creek Measurement Made By: FF/DK
Jackpine Creek at Canterra Road Data Entry By: DK
S2 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6343680 N, 475132 E SE-17-95-9-W4
Level Readings and Measurements

Date of Measurement: 1.819 El: 297.990
12:46 PM MDT 2.754 El: 297.055
1:17 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.5149 El: 296.540
Weather Conditions: +23 °C, Clear, Light Wind Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 0.90 0.00 0.000 1.00 1 0.90 1.20 0.001 0.001 0.01 0.00 0.000
1.50 0.05 0.005 1.00 2 1.20 1.60 0.005 0.005 0.05 0.02 0.000
1.70 0.32 0.020 1.00 3 1.60 1.85 0.020 0.020 0.32 0.08 0.002
2.00 0.27 0.100 1.00 4 1.85 2.25 0.100 0.100 0.27 0.11 0.011
2.50 0.38 0.530 1.00 5 2.25 2.75 0.530 0.530 0.38 0.19 0.101
3.00 0.31 0.910 1.00 6 2.75 3.25 0.910 0.910 0.31 0.16 0.141
3.50 0.33 1.020 1.00 7 3.25 3.75 1.020 1.020 0.33 0.17 0.168
4.00 0.36 1.090 1.00 8 3.75 4.25 1.090 1.090 0.36 0.18 0.196
4.50 0.34 0.850 1.00 9 4.25 4.75 0.850 0.850 0.34 0.17 0.145
5.00 0.37 1.370 1.00 10 4.75 5.25 1.370 1.370 0.37 0.19 0.253
5.50 0.37 1.260 1.00 11 5.25 5.75 1.260 1.260 0.37 0.19 0.233
6.00 0.32 0.680 1.00 12 5.75 6.25 0.680 0.680 0.32 0.16 0.109
6.50 0.35 1.100 1.00 13 6.25 6.75 1.100 1.100 0.35 0.18 0.193
7.00 0.31 1.040 1.00 14 6.75 7.25 1.040 1.040 0.31 0.16 0.161
7.50 0.32 1.050 1.00 15 7.25 7.75 1.050 1.050 0.32 0.16 0.168
8.00 0.37 1.200 1.00 16 7.75 8.25 1.200 1.200 0.37 0.19 0.222
8.50 0.32 1.060 1.00 17 8.25 8.75 1.060 1.060 0.32 0.16 0.170
9.00 0.27 0.810 1.00 18 8.75 9.25 0.810 0.810 0.27 0.14 0.109
9.50 0.22 0.890 1.00 19 9.25 9.75 0.890 0.890 0.22 0.11 0.098

10.00 0.26 0.930 1.00 20 9.75 10.25 0.930 0.930 0.26 0.13 0.121
10.50 0.20 0.850 1.00 21 10.25 10.75 0.850 0.850 0.20 0.10 0.085
11.00 0.20 0.890 1.00 22 10.75 11.50 0.890 0.890 0.20 0.15 0.134
12.00 0.20 0.840 1.00 23 11.50 12.50 0.840 0.840 0.20 0.20 0.168
13.00 0.10 0.550 1.00 24 12.50 13.50 0.550 0.550 0.10 0.10 0.055
14.00 0.12 0.340 1.00 25 13.50 14.30 0.340 0.340 0.12 0.10 0.033

LB 14.60 0.00 0.000 1.00 26 14.30 14.60 0.085 0.085 0.03 0.01 0.001

Total Flow: 3.075

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 24, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S2 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S2 - Jackpine Creek at Canterra Road
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S02 Jackpine Creek at Canterra Road\[S2 MMT and Rating Curve.xls]S2 June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Jackpine Creek Measurement Made By: FF/DK
Jackpine Creek at Canterra Road Data Entry By: DK
S2 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6343680 N, 475132 E SE-17-95-9-W4
Level Readings and Measurements

Date of Measurement: 3.239 El: 297.990
7:44 AM MDT 4.276 El: 296.953
7:48 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.4140 El: 296.539
Weather Conditions: +20 °C, Light Rain Other: BM2 0.979 El: 300.250
River Conditions: No ice BM3 2.070 El: 299.159

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.20 0.00 0.000 1.00 1 1.20 1.60 0.001 0.001 0.01 0.00 0.000
2.00 0.02 0.003 1.00 2 1.60 2.50 0.003 0.003 0.02 0.02 0.000
3.00 0.08 0.189 1.00 3 2.50 3.25 0.189 0.189 0.08 0.06 0.011
3.50 0.09 0.106 1.00 4 3.25 3.75 0.106 0.106 0.09 0.05 0.005
4.00 0.11 0.191 1.00 5 3.75 4.25 0.191 0.191 0.11 0.06 0.011
4.50 0.12 0.278 1.00 6 4.25 4.75 0.278 0.278 0.12 0.06 0.017
5.00 0.18 0.183 1.00 7 4.75 5.25 0.183 0.183 0.18 0.09 0.016
5.50 0.14 0.265 1.00 8 5.25 5.75 0.265 0.265 0.14 0.07 0.019
6.00 0.14 0.333 1.00 9 5.75 6.25 0.333 0.333 0.14 0.07 0.023
6.50 0.20 0.334 1.00 10 6.25 6.75 0.334 0.334 0.20 0.10 0.033
7.00 0.22 0.456 1.00 11 6.75 7.25 0.456 0.456 0.22 0.11 0.050
7.50 0.28 0.449 1.00 12 7.25 7.75 0.449 0.449 0.28 0.14 0.063
8.00 0.28 0.512 1.00 13 7.75 8.25 0.512 0.512 0.28 0.14 0.072
8.50 0.33 0.518 1.00 14 8.25 8.75 0.518 0.518 0.33 0.17 0.085
9.00 0.34 0.416 1.00 15 8.75 9.25 0.416 0.416 0.34 0.17 0.071
9.50 0.33 0.695 1.00 16 9.25 9.75 0.695 0.695 0.33 0.17 0.115

10.00 0.37 0.383 1.00 17 9.75 10.25 0.383 0.383 0.37 0.19 0.071
10.50 0.36 0.474 1.00 18 10.25 10.75 0.474 0.474 0.36 0.18 0.085
11.00 0.30 0.504 1.00 19 10.75 11.25 0.504 0.504 0.30 0.15 0.076
11.50 0.30 0.212 1.00 20 11.25 11.75 0.212 0.212 0.30 0.15 0.032
12.00 0.23 0.310 1.00 21 11.75 12.25 0.310 0.310 0.23 0.12 0.036
12.50 0.17 0.553 1.00 22 12.25 12.63 0.553 0.553 0.17 0.06 0.035
12.75 0.15 0.543 1.00 23 12.63 12.83 0.543 0.543 0.15 0.03 0.016
12.90 0.11 0.365 1.00 24 12.83 13.03 0.365 0.365 0.11 0.02 0.008

RB 13.15 0.00 0.000 1.00 25 13.03 13.15 0.091 0.091 0.03 0.00 0.000

Total Flow: 0.950

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 21, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S2 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S2 - Jackpine Creek at Canterra Road
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S02 Jackpine Creek at Canterra Road\[S2 MMT and Rating Curve.xls]S2 Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Jackpine Creek Measurement Made By: DM/DK
Jackpine Creek at Canterra Road Data Entry By: DK
S2 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6343680 N, 475132 E SE-17-95-9-W4
Level Readings and Measurements

Date of Measurement: 2.614 El: 297.990
8:29 AM MDT 3.556 El: 297.048
8:33 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.4099 El: 296.638
Weather Conditions: +15 °C, Cloudy Other: BM2 0.358 El: 300.246
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 3.03 0.00 0.000 1.00 1 3.03 3.17 0.033 0.033 0.01 0.00 0.000
3.30 0.04 0.130 1.00 2 3.17 3.65 0.130 0.130 0.04 0.02 0.003
4.00 0.08 0.405 1.00 3 3.65 4.25 0.405 0.405 0.08 0.05 0.019
4.50 0.11 0.360 1.00 4 4.25 4.75 0.360 0.360 0.11 0.06 0.020
5.00 0.13 0.450 1.00 5 4.75 5.25 0.450 0.450 0.13 0.07 0.029
5.50 0.23 0.430 1.00 6 5.25 5.75 0.430 0.430 0.23 0.12 0.049
6.00 0.22 0.660 1.00 7 5.75 6.25 0.660 0.660 0.22 0.11 0.073
6.50 0.33 0.540 1.00 8 6.25 6.75 0.540 0.540 0.33 0.17 0.089
7.00 0.35 0.360 1.00 9 6.75 7.25 0.360 0.360 0.35 0.18 0.063
7.50 0.42 0.630 1.00 10 7.25 7.75 0.630 0.630 0.42 0.21 0.132
8.00 0.43 0.530 1.00 11 7.75 8.25 0.530 0.530 0.43 0.22 0.114
8.50 0.42 0.420 1.00 12 8.25 8.75 0.420 0.420 0.42 0.21 0.088
9.00 0.35 0.500 1.00 13 8.75 9.25 0.500 0.500 0.35 0.18 0.088
9.50 0.33 0.310 1.00 14 9.25 9.75 0.310 0.310 0.33 0.17 0.051

10.00 0.30 0.370 1.00 15 9.75 10.25 0.370 0.370 0.30 0.15 0.056
10.50 0.32 0.330 1.00 16 10.25 10.75 0.330 0.330 0.32 0.16 0.053
11.00 0.28 0.070 1.00 17 10.75 11.25 0.070 0.070 0.28 0.14 0.010
11.50 0.33 0.110 1.00 18 11.25 11.75 0.110 0.110 0.33 0.17 0.018
12.00 0.30 0.360 1.00 19 11.75 12.25 0.360 0.360 0.30 0.15 0.054
12.50 0.25 0.140 1.00 20 12.25 12.75 0.140 0.140 0.25 0.13 0.018
13.00 0.21 0.150 1.00 21 12.75 13.25 0.150 0.150 0.21 0.11 0.016
13.50 0.16 0.100 1.00 22 13.25 13.75 0.100 0.100 0.16 0.08 0.008
14.00 0.12 0.190 1.00 23 13.75 14.25 0.190 0.190 0.12 0.06 0.011
14.50 0.11 0.160 1.00 24 14.25 14.75 0.160 0.160 0.11 0.06 0.009
15.00 0.09 0.200 1.00 25 14.75 15.25 0.200 0.200 0.09 0.05 0.009
15.50 0.08 0.150 1.00 26 15.25 15.75 0.150 0.150 0.08 0.04 0.006
16.00 0.09 0.070 1.00 27 15.75 16.15 0.070 0.070 0.09 0.04 0.003

LB 16.30 0.00 0.000 1.00 28 16.15 16.30 0.018 0.018 0.02 0.00 0.000

Total Flow: 1.088

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 18, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S2 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S2 - Jackpine Creek at Canterra Road
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S02 Jackpine Creek at Canterra Road\[S2 MMT and Rating Curve.xls]S2 Oct 11 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Jackpine Creek Measurement Made By: DM/DK
Jackpine Creek at Canterra Road Data Entry By: DK
S2 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6343680 N, 475132 E SE-17-95-9-W4
Level Readings and Measurements

Date of Measurement: 2.933 El: 297.990
3:44 PM MDT 3.820 El: 297.103
4:02 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.5583 El: 296.545
Weather Conditions: +10 °C, Clear, Calm Other: West Abutment 0.678 El: 300.245
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.70 0.00 0.000 1.00 1 1.70 1.85 0.001 0.001 0.07 0.01 0.000
2.00 0.28 0.003 1.00 2 1.85 2.25 0.003 0.003 0.28 0.11 0.000
2.50 0.30 0.750 1.00 3 2.25 2.75 0.750 0.750 0.30 0.15 0.113
3.00 0.30 0.945 1.00 4 2.75 3.25 0.945 0.945 0.30 0.15 0.142
3.50 0.36 0.820 1.00 5 3.25 3.75 0.820 0.820 0.36 0.18 0.148
4.00 0.38 0.910 1.00 6 3.75 4.25 0.910 0.910 0.38 0.19 0.173
4.50 0.43 1.120 1.00 7 4.25 4.75 1.120 1.120 0.43 0.22 0.241
5.00 0.43 1.080 1.00 8 4.75 5.25 1.080 1.080 0.43 0.22 0.232
5.50 0.37 1.080 1.00 9 5.25 5.75 1.080 1.080 0.37 0.19 0.200
6.00 0.42 1.020 1.00 10 5.75 6.25 1.020 1.020 0.42 0.21 0.214
6.50 0.42 0.960 1.00 11 6.25 6.75 0.960 0.960 0.42 0.21 0.202
7.00 0.41 0.810 1.00 12 6.75 7.25 0.810 0.810 0.41 0.21 0.166
7.50 0.28 1.140 1.00 13 7.25 7.75 1.140 1.140 0.28 0.14 0.160
8.00 0.38 0.960 1.00 14 7.75 8.25 0.960 0.960 0.38 0.19 0.182
8.50 0.30 0.840 1.00 15 8.25 8.75 0.840 0.840 0.30 0.15 0.126
9.00 0.30 0.970 1.00 16 8.75 9.25 0.970 0.970 0.30 0.15 0.146
9.50 0.28 0.920 1.00 17 9.25 9.75 0.920 0.920 0.28 0.14 0.129

10.00 0.29 0.800 1.00 18 9.75 10.25 0.800 0.800 0.29 0.15 0.116
10.50 0.21 0.760 1.00 19 10.25 10.75 0.760 0.760 0.21 0.11 0.080
11.00 0.21 0.730 1.00 20 10.75 11.25 0.730 0.730 0.21 0.11 0.077
11.50 0.17 0.800 1.00 21 11.25 11.75 0.800 0.800 0.17 0.09 0.068
12.00 0.22 0.810 1.00 22 11.75 12.25 0.810 0.810 0.22 0.11 0.089
12.50 0.21 0.460 1.00 23 12.25 12.75 0.460 0.460 0.21 0.11 0.048
13.00 0.20 0.620 1.00 24 12.75 13.25 0.620 0.620 0.20 0.10 0.062
13.50 0.17 0.500 1.00 25 13.25 13.75 0.500 0.500 0.17 0.09 0.043
14.00 0.10 0.230 1.00 26 13.75 14.25 0.230 0.230 0.10 0.05 0.012

LB 14.50 0.00 0.000 1.00 27 14.25 14.50 0.058 0.058 0.03 0.01 0.000

Notes: Datalogger and Transducer removed from site. Total Flow: 3.166

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 11, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S2 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S3 - Iyinimin Creek above Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S03 Iyinimin Creek above Kearl Lake\[S3 MMT and Rating Curve.xls]S3 May 04 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Iyinimin Creek Measurement Made By: FF/DM
Iyinimin Creek above Kearl Lake Data Entry By: DK
S3 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6345029 N, 489491 E NE-14-95-8-W4
Level Readings and Measurements

Date of Measurement: 1.662 El: 360.61
9:49 AM MDT 3.257 El: 359.02
9:57 AM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.3840 El: 358.63
Weather Conditions: +1 °C, Overcast Other:
River Conditions: Partial Ice on Creek

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.20 0.00 0.000 1.00 1 1.20 1.48 0.003 0.003 0.12 0.03 0.000
1.75 0.46 0.010 1.00 2 1.48 1.88 0.010 0.010 0.46 0.18 0.002
2.00 0.46 0.020 1.00 3 1.88 2.13 0.020 0.020 0.46 0.12 0.002
2.25 0.46 0.040 1.00 4 2.13 2.38 0.040 0.040 0.46 0.12 0.005
2.50 0.47 0.090 1.00 5 2.38 2.63 0.090 0.090 0.47 0.12 0.011
2.75 0.49 0.110 1.00 6 2.63 2.88 0.110 0.110 0.49 0.12 0.013
3.00 0.46 0.060 1.00 7 2.88 3.13 0.060 0.060 0.46 0.12 0.007
3.25 0.57 0.130 1.00 8 3.13 3.38 0.130 0.130 0.57 0.14 0.019
3.50 0.54 0.280 1.00 9 3.38 3.63 0.280 0.280 0.54 0.14 0.038
3.75 0.50 0.230 1.00 10 3.63 3.88 0.230 0.230 0.50 0.13 0.029
4.00 0.51 0.220 1.00 11 3.88 4.13 0.220 0.220 0.51 0.13 0.028
4.25 0.47 0.160 1.00 12 4.13 4.38 0.160 0.160 0.47 0.12 0.019
4.50 0.32 0.080 1.00 13 4.38 4.63 0.080 0.080 0.32 0.08 0.006
4.75 0.31 0.060 1.00 14 4.63 4.93 0.060 0.060 0.31 0.09 0.006
5.10 0.25 0.020 1.00 15 4.93 5.15 0.020 0.020 0.25 0.06 0.001

LB 5.20 0.00 0.000 1.00 16 5.15 5.20 0.005 0.005 0.06 0.00 0.000

Notes: 1. Datalogger, Transducer and Rain Gauge installed at site. Total Flow: 0.185

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 4, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S3 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S3 - Iyinimin Creek above Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S03 Iyinimin Creek above Kearl Lake\[S3 MMT and Rating Curve.xls]S3 May 27 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Iyinimin Creek Measurement Made By: FF/DK
Iyinimin Creek above Kearl Lake Data Entry By: DK
S3 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6345029 N, 489491 E NE-14-95-8-W4
Level Readings and Measurements

Date of Measurement: 1.719 El: 360.61
8:28 AM MDT 3.137 El: 359.19
8:43 AM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.5590 El: 358.63
Weather Conditions: +16 °C, Clear Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 0.67 0.00 0.000 1.00 1 0.67 0.71 0.038 0.038 0.05 0.00 0.000
0.75 0.18 0.150 1.00 2 0.71 0.88 0.150 0.150 0.18 0.03 0.004
1.00 0.28 0.220 1.00 3 0.88 1.13 0.220 0.220 0.28 0.07 0.015
1.25 0.30 0.330 1.00 4 1.13 1.38 0.330 0.330 0.30 0.08 0.025
1.50 0.34 0.430 1.00 5 1.38 1.63 0.430 0.430 0.34 0.09 0.037
1.75 0.40 0.440 1.00 6 1.63 1.88 0.440 0.440 0.40 0.10 0.044
2.00 0.43 0.530 1.00 7 1.88 2.05 0.530 0.530 0.43 0.08 0.040
2.10 0.46 0.530 1.00 8 2.05 2.15 0.530 0.530 0.46 0.05 0.024
2.20 0.49 0.545 1.00 9 2.15 2.25 0.545 0.545 0.49 0.05 0.027
2.30 0.50 0.580 1.00 10 2.25 2.35 0.580 0.580 0.50 0.05 0.029
2.40 0.51 0.645 1.00 11 2.35 2.45 0.645 0.645 0.51 0.05 0.033
2.50 0.58 0.755 1.00 12 2.45 2.55 0.755 0.755 0.58 0.06 0.044
2.60 0.62 0.660 1.00 13 2.55 2.65 0.660 0.660 0.62 0.06 0.041
2.70 0.61 0.745 1.00 14 2.65 2.75 0.745 0.745 0.61 0.06 0.045
2.80 0.65 0.610 1.00 15 2.75 2.85 0.610 0.610 0.65 0.06 0.040
2.90 0.67 0.595 1.00 16 2.85 2.95 0.595 0.595 0.67 0.07 0.040
3.00 0.57 0.575 1.00 17 2.95 3.13 0.575 0.575 0.57 0.10 0.057
3.25 0.58 0.575 1.00 18 3.13 3.38 0.575 0.575 0.58 0.15 0.083
3.50 0.65 0.580 1.00 19 3.38 3.63 0.580 0.580 0.65 0.16 0.094
3.75 0.30 0.560 1.00 20 3.63 3.88 0.560 0.560 0.30 0.08 0.042
4.00 0.25 0.415 1.00 21 3.88 4.13 0.415 0.415 0.25 0.06 0.026
4.25 0.20 0.290 1.00 22 4.13 4.33 0.290 0.290 0.20 0.04 0.012
4.40 0.05 0.090 1.00 23 4.33 4.43 0.090 0.090 0.05 0.01 0.000

LB 4.45 0.00 0.000 1.00 24 4.43 4.45 0.023 0.023 0.01 0.00 0.000

Total Flow: 0.803

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 27, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S3 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S3 - Iyinimin Creek above Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S03 Iyinimin Creek above Kearl Lake\[S3 MMT and Rating Curve.xls]S3 June 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Iyinimin Creek Measurement Made By: FF/DK
Iyinimin Creek above Kearl Lake Data Entry By: DK
S3 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6345029 N, 489491 E NE-14-95-8-W4
Level Readings and Measurements

Date of Measurement: 1.730 El: 360.610
8:04 AM MDT 3.178 El: 359.162
8:19 AM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.5273 El: 358.635
Weather Conditions: +20 °C, Clear Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 2.30 0.00 0.000 1.00 1 2.30 2.40 0.008 0.008 0.04 0.00 0.000
2.50 0.17 0.030 1.00 2 2.40 2.63 0.030 0.030 0.17 0.04 0.001
2.75 0.25 0.210 1.00 3 2.63 2.88 0.210 0.210 0.25 0.06 0.013
3.00 0.25 0.210 1.00 4 2.88 3.13 0.210 0.210 0.25 0.06 0.013
3.25 0.35 0.190 1.00 5 3.13 3.38 0.190 0.190 0.35 0.09 0.017
3.50 0.44 0.330 1.00 6 3.38 3.63 0.330 0.330 0.44 0.11 0.036
3.75 0.48 0.360 1.00 7 3.63 4.08 0.360 0.360 0.48 0.22 0.078
4.40 0.60 0.490 1.00 8 4.08 4.45 0.490 0.490 0.60 0.23 0.110
4.50 0.60 0.470 1.00 9 4.45 4.55 0.470 0.470 0.60 0.06 0.028
4.60 0.58 0.670 1.00 10 4.55 4.68 0.670 0.670 0.58 0.07 0.049
4.75 0.65 0.700 1.00 11 4.68 4.78 0.700 0.700 0.65 0.07 0.046
4.80 0.58 0.740 1.00 12 4.78 4.85 0.740 0.740 0.58 0.04 0.032
4.90 0.60 0.710 1.00 13 4.85 4.95 0.710 0.710 0.60 0.06 0.043
5.00 0.52 0.640 1.00 14 4.95 5.05 0.640 0.640 0.52 0.05 0.033
5.10 0.56 0.630 1.00 15 5.05 5.18 0.630 0.630 0.56 0.07 0.044
5.25 0.52 0.610 1.00 16 5.18 5.38 0.610 0.610 0.52 0.10 0.063
5.50 0.60 0.150 1.00 17 5.38 5.63 0.150 0.150 0.60 0.15 0.023
5.75 0.50 0.120 1.00 18 5.63 5.88 0.120 0.120 0.50 0.13 0.015

LB 6.00 0.00 0.000 1.00 19 5.88 6.00 0.030 0.030 0.13 0.02 0.000

Total Flow: 0.644

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 24, 2004

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S3 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S3 - Iyinimin Creek above Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S03 Iyinimin Creek above Kearl Lake\[S3 MMT and Rating Curve.xls]S3 Aug 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Iyinimin Creek Measurement Made By: DM/DK
Iyinimin Creek above Kearl Lake Data Entry By: DK
S3 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6345029 N, 489491 E NE-14-95-8-W4
Level Readings and Measurements

Date of Measurement: 1.746 El: 360.61
10:28 AM MDT 3.466 El: 358.890
10:38 AM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.3006 El: 358.589
Weather Conditions: +15 °C, Clear Other: 358.93
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.30 0.00 0.000 1.00 1 0.30 0.35 0.001 0.001 0.04 0.00 0.000
0.40 0.15 0.003 1.00 2 0.35 0.45 0.003 0.003 0.15 0.02 0.000
0.50 0.19 0.003 1.00 3 0.45 0.55 0.003 0.003 0.19 0.02 0.000
0.60 0.23 0.003 1.00 4 0.55 0.65 0.003 0.003 0.23 0.02 0.000
0.70 0.19 0.010 1.00 5 0.65 0.75 0.010 0.010 0.19 0.02 0.000
0.80 0.20 0.020 1.00 6 0.75 0.85 0.020 0.020 0.20 0.02 0.000
0.90 0.37 0.070 1.00 7 0.85 0.95 0.070 0.070 0.37 0.04 0.003
1.00 0.35 0.180 1.00 8 0.95 1.05 0.180 0.180 0.35 0.04 0.006
1.10 0.32 0.240 1.00 9 1.05 1.15 0.240 0.240 0.32 0.03 0.008
1.20 0.34 0.250 1.00 10 1.15 1.25 0.250 0.250 0.34 0.03 0.009
1.30 0.36 0.240 1.00 11 1.25 1.35 0.240 0.240 0.36 0.04 0.009
1.40 0.34 0.235 1.00 12 1.35 1.45 0.235 0.235 0.34 0.03 0.008
1.50 0.36 0.180 1.00 13 1.45 1.55 0.180 0.180 0.36 0.04 0.006
1.60 0.37 0.130 1.00 14 1.55 1.65 0.130 0.130 0.37 0.04 0.005
1.70 0.32 0.135 1.00 15 1.65 1.75 0.135 0.135 0.32 0.03 0.004
1.80 0.37 0.120 1.00 16 1.75 1.85 0.120 0.120 0.37 0.04 0.004
1.90 0.29 0.110 1.00 17 1.85 1.95 0.110 0.110 0.29 0.03 0.003
2.00 0.32 0.090 1.00 18 1.95 2.05 0.090 0.090 0.32 0.03 0.003
2.10 0.30 0.050 1.00 19 2.05 2.15 0.050 0.050 0.30 0.03 0.002
2.20 0.29 0.050 1.00 20 2.15 2.25 0.050 0.050 0.29 0.03 0.001
2.30 0.29 0.080 1.00 21 2.25 2.35 0.080 0.080 0.29 0.03 0.002
2.40 0.24 0.080 1.00 22 2.35 2.45 0.080 0.080 0.24 0.02 0.002
2.50 0.22 0.020 1.00 23 2.45 2.55 0.020 0.020 0.22 0.02 0.000
2.60 0.23 0.010 1.00 24 2.55 2.75 0.010 0.010 0.23 0.05 0.000
2.90 0.22 0.030 1.00 25 2.75 3.05 0.030 0.030 0.22 0.07 0.002
3.20 0.09 0.000 1.00 26 3.05 3.30 0.000 0.000 0.09 0.02 0.000

LB 3.40 0.00 0.000 1.00 27 3.30 3.40 0.000 0.000 0.02 0.00 0.000

Total Flow: 0.079

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 19, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S3 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S3 - Iyinimin Creek above Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S03 Iyinimin Creek above Kearl Lake\[S3 MMT and Rating Curve.xls]S3 Oct 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Iyinimin Creek Measurement Made By: DM/DK
Iyinimin Creek above Kearl Lake Data Entry By: DK
S3 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6345029 N, 489491 E NE-14-95-8-W4
Level Readings and Measurements

Date of Measurement: 1.697 El: 360.61
MDT 3.239 El: 359.07
MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: -0.3758 El: 359.44
Weather Conditions: +10 °C, Cloudy, Calm Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. No flow measurement taken. Total Flow: -
2. Transducer cable chewed through by wildlife
3. Datalogger, Transducer and Rain Gauge removed from site.

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 14, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S3 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S3 - Iyinimin Creek above Kearl Lake
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S03 Iyinimin Creek above Kearl Lake\[S3 MMT and Rating Curve.xls]S3 Oct 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Iyinimin Creek Measurement Made By: DM/DK
Iyinimin Creek above Kearl Lake Data Entry By: DK
S3 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6345029 N, 489491 E NE-14-95-8-W4
Level Readings and Measurements

Date of Measurement: 1.782 El: 360.61
11:00 AM MDT 3.346 El: 359.05
11:15 AM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: n/a El: n/a
Weather Conditions: +5 °C, Overcast Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 0.10 0.00 0.000 1.00 1 0.10 0.20 0.001 0.001 0.02 0.00 0.000
0.30 0.08 0.003 1.00 2 0.20 0.40 0.003 0.003 0.08 0.02 0.000
0.50 0.18 0.110 1.00 3 0.40 0.65 0.110 0.110 0.18 0.05 0.005
0.80 0.27 0.180 1.00 4 0.65 0.95 0.180 0.180 0.27 0.08 0.015
1.10 0.30 0.100 1.00 5 0.95 1.20 0.100 0.100 0.30 0.08 0.008
1.30 0.42 0.120 1.00 6 1.20 1.40 0.120 0.120 0.42 0.08 0.010
1.50 0.43 0.250 1.00 7 1.40 1.55 0.250 0.250 0.43 0.06 0.016
1.60 0.43 0.300 1.00 8 1.55 1.70 0.300 0.300 0.43 0.06 0.019
1.80 0.46 0.220 1.00 9 1.70 1.90 0.220 0.220 0.46 0.09 0.020
2.00 0.47 0.180 1.00 10 1.90 2.05 0.180 0.180 0.47 0.07 0.013
2.10 0.54 0.245 1.00 11 2.05 2.15 0.245 0.245 0.54 0.05 0.013
2.20 0.53 0.290 1.00 12 2.15 2.25 0.290 0.290 0.53 0.05 0.015
2.30 0.56 0.280 1.00 13 2.25 2.35 0.280 0.280 0.56 0.06 0.016
2.40 0.53 0.340 1.00 14 2.35 2.45 0.340 0.340 0.53 0.05 0.018
2.50 0.53 0.320 1.00 15 2.45 2.55 0.320 0.320 0.53 0.05 0.017
2.60 0.54 0.350 1.00 16 2.55 2.65 0.350 0.350 0.54 0.05 0.019
2.70 0.53 0.350 1.00 17 2.65 2.75 0.350 0.350 0.53 0.05 0.019
2.80 0.52 0.350 1.00 18 2.75 2.85 0.350 0.350 0.52 0.05 0.018
2.90 0.55 0.330 1.00 19 2.85 2.95 0.330 0.330 0.55 0.06 0.018
3.00 0.54 0.350 1.00 20 2.95 3.05 0.350 0.350 0.54 0.05 0.019
3.10 0.38 0.290 1.00 21 3.05 3.20 0.290 0.290 0.38 0.06 0.017
3.30 0.46 0.020 1.00 22 3.20 3.40 0.020 0.020 0.46 0.09 0.002
3.50 0.32 0.060 1.00 23 3.40 3.55 0.060 0.060 0.32 0.05 0.003
3.60 0.12 0.010 1.00 24 3.55 3.65 0.010 0.010 0.12 0.01 0.000

LB 3.70 0.00 0.000 1.00 25 3.65 3.70 0.003 0.003 0.03 0.00 0.000

Total Flow: 0.299

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 19, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S3 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S5 - Muskeg River Above Stanley Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05 Muskeg River above Stanley Creek\[S5 MMT and Rating Curve.xls]S5 Feb 12 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River Above Stanley Creek Data Entry By: FF
S5 Meter Type and No.: Marsh Mc Birney FloMate 2000 - 2002797   

Coordinates & Legal: 6356737 N, 479893 E SE-26-96-9-W4
Level Readings and Measurements

Date of Measurement: Rod in PVC 2.210 El: 97.790
1:59 PM MST 2.361 El: 97.639
2:17 PM MST Top of Ice Level Reading: 2.290 El: 97.710

Transducer Reading: N/A El:
Weather Conditions: -5 �C, clear, calm Other: Top of PVC 1.375 El: 98.625

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of local over flow above ice.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 5.00 0.00 0.40 0.000 0.92 1 5.00 5.55 0.006 0.006 0.23 0.13 0.001
6.10 1.31 0.40 0.024 0.92 2 5.55 6.50 0.024 0.022 0.91 0.87 0.019
6.90 1.68 0.40 0.038 0.92 3 6.50 7.40 0.038 0.035 1.28 1.15 0.040
7.90 1.77 0.46 0.043 0.92 4 7.40 8.15 0.043 0.039 1.31 0.98 0.039
8.40 1.74 0.55 0.037 0.92 5 8.15 8.70 0.037 0.034 1.19 0.65 0.022
9.00 1.74 0.55 0.037 0.92 6 8.70 9.20 0.037 0.034 1.19 0.59 0.020
9.40 1.77 0.61 0.037 0.92 7 9.20 9.65 0.037 0.034 1.16 0.52 0.018
9.90 1.74 0.58 0.030 0.92 8 9.65 10.15 0.030 0.028 1.16 0.58 0.016
10.40 1.65 0.58 0.029 0.92 9 10.15 11.10 0.029 0.027 1.07 1.01 0.027
11.80 1.65 0.43 0.029 0.92 10 11.10 12.40 0.029 0.027 1.22 1.58 0.042
13.00 1.37 0.34 0.020 0.92 11 12.40 13.60 0.020 0.018 1.04 1.24 0.023

RB 14.20 0.00 0.34 0.000 0.92 12 13.60 14.20 0.005 0.005 0.26 0.16 0.001

Total Flow: 0.268

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

February 12, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

������������	�
�������������

HCL RAMP Team
11/3/2004 

\\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05 Muskeg River above Stanley Creek\S5 MMT and Rating Curve.xls 



Hydrometric Measurement / Site Visit Record
S5 - Muskeg River Above Stanley Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05 Muskeg River above Stanley Creek\[S5 MMT and Rating Curve.xls]S5 Mar 13 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River Above Stanley Creek Data Entry By: FF
S5 Meter Type and No.: Price AA - Ice 1

Coordinates & Legal: 6356737 N, 479893 E SE-26-96-9-W4
Level Readings and Measurements

Date of Measurement: Rod in PVC 1.844 El: 97.790
9:25 AM MST 2.078 El: 97.556
10:15 AM MST Top of Ice Level Reading: 2.061 El: 97.573

Transducer Reading: N/A El:
Weather Conditions: -5 �C, clear, calm Other: Mark on DL Box -0.366 El: 100.000

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of local over flow above ice.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.60 0.49 0.49 0.000 0.92 1 0.60 0.85 0.006 0.005 0.21 0.05 0.000
1.10 1.34 0.49 0.023 0.92 2 0.85 1.50 0.023 0.021 0.85 0.55 0.012
1.90 1.65 0.49 0.022 0.92 3 1.50 2.15 0.022 0.020 1.16 0.75 0.015
2.40 1.74 0.52 0.023 0.92 4 2.15 2.65 0.023 0.021 1.22 0.61 0.013
2.90 1.74 0.58 0.025 0.92 5 2.65 3.15 0.025 0.023 1.16 0.58 0.013
3.40 1.71 0.58 0.023 0.92 6 3.15 3.70 0.023 0.021 1.13 0.62 0.013
4.00 1.68 0.67 0.024 0.92 7 3.70 4.20 0.024 0.022 1.01 0.50 0.011
4.40 1.71 0.76 0.023 0.92 8 4.20 4.65 0.023 0.021 0.94 0.43 0.009
4.90 1.74 0.79 0.021 0.92 9 4.65 5.78 0.021 0.019 0.94 1.06 0.020
5.40 1.65 0.76 0.029 0.92 10 5.78 6.55 0.029 0.027 0.88 0.69 0.018
5.90 1.62 0.70 0.016 0.92 11 6.55 7.40 0.016 0.015 0.91 0.78 0.012
6.90 1.55 0.73 0.015 0.92 13 5.78 7.45 0.015 0.014 0.82 1.38 0.019
8.00 1.22 0.52 0.016 0.92 14 7.45 8.40 0.016 0.015 0.70 0.67 0.010

RB 8.80 0.52 0.52 0.000 0.92 15 8.40 8.80 0.004 0.004 0.18 0.07 0.000

Total Flow: 0.166

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 13, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

������������	�
�������������

HCL RAMP Team
11/3/2004 
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Hydrometric Measurement / Site Visit Record
S5 - Muskeg River Above Stanley Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05 Muskeg River above Stanley Creek\[S5 MMT and Rating Curve.xls]S5 May 4 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River Above Stanley Creek Data Entry By: DK
S5 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6356737 N, 479893 E SE-26-96-9-W4
Level Readings and Measurements

Date of Measurement: Rod in PVC 1.912 El: 97.790
4:17 PM MDT 1.790 El: 97.912
4:46 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.673 El: 97.239
Weather Conditions: +2�C, Scattered Clouds Other: 2 BM (line) on Standpipe 0.746 El: 100.000

River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.10 0.00 0.000 1.00 1 1.10 1.13 0.005 0.005 0.00 0.00 0.000
1.15 1.18 0.020 1.00 2 1.13 1.33 0.020 0.020 1.18 0.24 0.005
1.50 1.16 0.010 1.00 3 1.33 1.75 0.010 0.010 1.16 0.49 0.005
2.00 1.33 0.020 0.020 1.00 4 1.75 2.25 0.020 0.020 1.33 0.67 0.013
2.50 1.40 0.040 0.045 1.00 5 2.25 2.75 0.043 0.043 1.40 0.70 0.030
3.00 1.44 0.045 0.045 1.00 6 2.75 3.25 0.045 0.045 1.44 0.72 0.032
3.50 1.52 0.070 0.065 1.00 7 3.25 3.75 0.068 0.068 1.52 0.76 0.051
4.00 1.71 0.070 0.060 1.00 8 3.75 4.25 0.065 0.065 1.71 0.86 0.056
4.50 1.88 0.130 0.110 1.00 9 4.25 4.75 0.120 0.120 1.88 0.94 0.113
5.00 1.93 0.130 0.125 1.00 10 4.75 5.25 0.128 0.128 1.93 0.97 0.123
5.50 1.91 0.110 0.115 1.00 11 5.25 5.75 0.113 0.113 1.91 0.96 0.107
6.00 1.94 0.130 0.160 1.00 12 5.75 6.25 0.145 0.145 1.94 0.97 0.141
6.50 1.97 0.150 0.180 1.00 13 6.25 6.75 0.165 0.165 1.97 0.99 0.163
7.00 2.10 0.140 0.135 1.00 14 6.75 7.25 0.138 0.138 2.10 1.05 0.144
7.50 2.04 0.160 0.145 1.00 15 7.25 7.75 0.153 0.153 2.04 1.02 0.156
8.00 2.05 0.210 0.185 1.00 16 7.75 8.25 0.198 0.198 2.05 1.03 0.202
8.50 2.05 0.190 0.155 1.00 17 8.25 8.75 0.173 0.173 2.05 1.03 0.177
9.00 2.07 0.135 0.110 1.00 18 8.75 9.25 0.123 0.123 2.07 1.04 0.127
9.50 2.07 0.115 0.110 1.00 19 9.25 9.75 0.113 0.113 2.07 1.04 0.116
10.00 1.94 0.130 0.115 1.00 20 9.75 10.25 0.123 0.123 1.94 0.97 0.119
10.50 1.79 0.090 0.075 1.00 21 10.25 10.75 0.083 0.083 1.79 0.90 0.074
11.00 1.65 0.100 0.100 1.00 22 10.75 11.25 0.100 0.100 1.65 0.83 0.083
11.50 1.47 0.040 0.030 1.00 23 11.25 11.75 0.035 0.035 1.47 0.74 0.026
12.00 1.14 0.040 1.00 24 11.75 12.30 0.040 0.040 1.14 0.63 0.025
12.60 0.80 0.010 1.00 25 12.30 12.65 0.010 0.010 0.80 0.28 0.003

LB 12.70 0.00 0.000 1.00 26 12.65 12.70 0.003 0.003 0.00 0.00 0.000

Total Flow: 2.090

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 4, 2003

March 11, 2004

River/Stream:
Location:
Site Name:
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Hydrometric Measurement / Site Visit Record
S5 - Muskeg River Above Stanley Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05 Muskeg River above Stanley Creek\[S5 MMT and Rating Curve.xls]S5 May 27 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DK
Muskeg River Above Stanley Creek Data Entry By: DK
S5 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6356737 N, 479893 E SE-26-96-9-W4
Level Readings and Measurements

Date of Measurement: (logger box) -0.178 El: 100.000
1:13 PM MDT 1.618 El: 98.204
1:55 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.900 El: 97.304
Weather Conditions: +25 �C, Scattered Clouds, Calm Other: Steel Post: 2.290 El: 97.532

River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 3.10 0.00 0.000 1.00 1 3.10 3.30 0.006 0.006 0.00 0.00 0.000
3.50 1.21 0.025 1.00 2 3.30 3.75 0.025 0.025 1.21 0.54 0.014
4.00 1.52 0.095 0.080 1.00 3 3.75 4.25 0.088 0.088 1.52 0.76 0.067
4.50 1.83 0.110 0.145 1.00 4 4.25 4.75 0.128 0.128 1.83 0.92 0.117
5.00 1.99 0.120 0.085 1.00 5 4.75 5.25 0.103 0.103 1.99 1.00 0.102
5.50 2.00 0.095 0.095 1.00 6 5.25 5.75 0.095 0.095 2.00 1.00 0.095
6.00 2.25 0.145 0.140 1.00 7 5.75 6.25 0.143 0.143 2.25 1.13 0.160
6.50 2.25 0.260 0.235 1.00 8 6.25 6.75 0.248 0.248 2.25 1.13 0.278
7.00 2.24 0.260 0.245 1.00 9 6.75 7.25 0.253 0.253 2.24 1.12 0.283
7.50 2.18 0.310 0.270 1.00 10 7.25 7.75 0.290 0.290 2.18 1.09 0.316
8.00 2.20 0.285 0.260 1.00 11 7.75 8.25 0.273 0.273 2.20 1.10 0.300
8.50 2.16 0.320 0.275 1.00 12 8.25 8.75 0.298 0.298 2.16 1.08 0.321
9.00 2.27 0.330 0.315 1.00 13 8.75 9.25 0.323 0.323 2.27 1.14 0.366
9.50 2.31 0.300 0.300 1.00 14 9.25 9.75 0.300 0.300 2.31 1.16 0.347
10.00 2.35 0.360 0.260 1.00 15 9.75 10.25 0.310 0.310 2.35 1.18 0.364
10.50 2.36 0.240 0.450 1.00 16 10.25 10.75 0.345 0.345 2.36 1.18 0.407
11.00 2.35 0.245 0.210 1.00 17 10.75 11.25 0.228 0.228 2.35 1.18 0.268
11.50 2.25 0.240 0.200 1.00 18 11.25 11.75 0.220 0.220 2.25 1.13 0.248
12.00 2.17 0.160 0.145 1.00 19 11.75 12.25 0.153 0.153 2.17 1.09 0.165
12.50 1.55 0.160 0.110 1.00 20 12.25 12.75 0.135 0.135 1.55 0.78 0.105
13.00 0.88 0.100 1.00 21 12.75 13.60 0.100 0.100 0.88 0.75 0.075

LB 14.20 0.00 0.000 1.00 22 13.60 14.20 0.025 0.025 0.00 0.00 0.000

Total Flow: 4.397

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 27, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data
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Hydrometric Measurement / Site Visit Record
S5 - Muskeg River Above Stanley Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05 Muskeg River above Stanley Creek\[S5 MMT and Rating Curve.xls]S5 June 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DK
Muskeg River Above Stanley Creek Data Entry By: DK
S5 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6356737 N, 479893 E SE-26-96-9-W4
Level Readings and Measurements

Date of Measurement: (logger box) -0.245 El: 100.000
11:47 AM MDT 1.783 El: 97.972
12:18 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.682 El: 97.291
Weather Conditions: +22 �C, Clear, Calm Other: rod in PVC 2.534 El: 97.221

River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 3.20 0.00 0.000 1.00 1 3.20 3.30 0.005 0.005 0.00 0.00 0.000
3.40 0.88 0.020 1.00 2 3.30 3.60 0.020 0.020 0.88 0.26 0.005
3.80 1.00 0.055 1.00 3 3.60 3.90 0.055 0.055 1.00 0.30 0.017
4.00 1.23 0.090 0.085 1.00 4 3.90 4.25 0.088 0.088 1.23 0.43 0.038
4.50 1.67 0.110 0.100 1.00 5 4.25 4.75 0.105 0.105 1.67 0.84 0.088
5.00 1.79 0.085 0.070 1.00 6 4.75 5.25 0.078 0.078 1.79 0.90 0.069
5.50 1.77 0.100 0.100 1.00 7 5.25 5.75 0.100 0.100 1.77 0.89 0.089
6.00 1.95 0.090 0.060 1.00 8 5.75 6.25 0.075 0.075 1.95 0.98 0.073
6.50 2.00 0.180 0.080 1.00 9 6.25 6.75 0.130 0.130 2.00 1.00 0.130
7.00 2.00 0.170 0.145 1.00 10 6.75 7.25 0.158 0.158 2.00 1.00 0.158
7.50 1.97 0.195 0.180 1.00 11 7.25 7.75 0.188 0.188 1.97 0.99 0.185
8.00 1.95 0.190 0.185 1.00 12 7.75 8.25 0.188 0.188 1.95 0.98 0.183
8.50 1.98 0.230 0.200 1.00 13 8.25 8.75 0.215 0.215 1.98 0.99 0.213
9.00 2.07 0.230 0.210 1.00 14 8.75 9.25 0.220 0.220 2.07 1.04 0.228
9.50 2.06 0.190 0.230 1.00 15 9.25 9.75 0.210 0.210 2.06 1.03 0.216
10.00 2.10 0.215 0.185 1.00 16 9.75 10.25 0.200 0.200 2.10 1.05 0.210
10.50 2.11 0.215 0.165 1.00 17 10.25 10.75 0.190 0.190 2.11 1.06 0.200
11.00 2.15 0.205 0.135 1.00 18 10.75 11.25 0.170 0.170 2.15 1.08 0.183
11.50 2.07 0.160 0.120 1.00 19 11.25 11.75 0.140 0.140 2.07 1.04 0.145
12.00 1.91 0.120 0.125 1.00 20 11.75 12.25 0.123 0.123 1.91 0.96 0.117
12.50 0.73 0.095 1.00 21 12.25 12.75 0.095 0.095 0.73 0.37 0.035
13.00 0.57 0.060 1.00 22 12.75 13.45 0.060 0.060 0.57 0.40 0.024

LB 13.90 0.00 0.000 1.00 23 13.45 13.90 0.015 0.015 0.00 0.00 0.000

Total Flow: 2.604

River/Stream:
Location:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 24, 2003

March 11, 2004

Site Name:
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Hydrometric Measurement / Site Visit Record
S5 - Muskeg River Above Stanley Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05 Muskeg River above Stanley Creek\[S5 MMT and Rating Curve.xls]S5 Aug 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DK/DM
Muskeg River Above Stanley Creek Data Entry By: DK
S5 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6356737 N, 479893 E SE-26-96-9-W4
Level Readings and Measurements

Date of Measurement: (logger box) -0.272 El: 100.000
2:56 PM MDT 2.001 El: 97.727
3:10 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.517 El: 97.210
Weather Conditions: +20 �C, Cloudy Other: rod in PVC El:

River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 8.90 0.00 0.000 1.00 1 8.90 9.20 0.001 0.001 0.00 0.00 0.000
9.50 0.91 0.003 1.00 2 9.20 10.00 0.003 0.003 0.91 0.73 0.002
10.50 1.18 0.003 0.010 1.00 3 10.00 11.00 0.007 0.007 1.18 1.18 0.008
11.50 1.50 0.010 0.010 1.00 4 11.00 12.00 0.010 0.010 1.50 1.50 0.015
12.50 1.74 0.030 0.010 1.00 5 12.00 13.00 0.020 0.020 1.74 1.74 0.035
13.50 1.68 0.050 0.010 1.00 6 13.00 13.75 0.030 0.030 1.68 1.26 0.038
14.00 1.71 0.050 0.050 1.00 7 13.75 14.25 0.050 0.050 1.71 0.86 0.043
14.50 1.75 0.030 0.020 1.00 8 14.25 14.75 0.025 0.025 1.75 0.88 0.022
15.00 1.80 0.050 0.030 1.00 9 14.75 15.50 0.040 0.040 1.80 1.35 0.054
16.00 1.84 0.050 0.040 1.00 10 15.50 16.50 0.045 0.045 1.84 1.84 0.083
17.00 1.84 0.030 0.010 1.00 11 16.50 17.50 0.020 0.020 1.84 1.84 0.037
18.00 1.81 0.010 0.003 1.00 12 17.50 18.50 0.007 0.007 1.81 1.81 0.012
19.00 0.31 0.003 1.00 13 18.50 19.25 0.003 0.003 0.31 0.23 0.001

LB 19.50 0.00 0.000 1.00 14 19.25 19.50 0.001 0.001 0.00 0.00 0.000

Total Flow: 0.348

Site Name:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 19, 2003

March 11, 2004

River/Stream:
Location:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data
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Hydrometric Measurement / Site Visit Record
S5 - Muskeg River Above Stanley Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05 Muskeg River above Stanley Creek\[S5 MMT and Rating Curve.xls]S5 Oct 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DK/DM
Muskeg River Above Stanley Creek Data Entry By: DK
S5 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6356737 N, 479893 E SE-26-96-9-W4
Level Readings and Measurements

Date of Measurement: (logger box) -0.194 El: 99.895
1:45 PM MDT 1.826 El: 97.875
2:10 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.559 El: 97.316
Weather Conditions: +5 �C, Overcast, Calm Other: rod in PVC El:

River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 7.40 0.00 0.000 1.00 1 7.40 7.70 0.003 0.003 0.00 0.00 0.000
8.00 0.95 0.010 1.00 2 7.70 8.50 0.010 0.010 0.95 0.76 0.008
9.00 1.28 0.025 0.010 1.00 3 8.50 9.50 0.018 0.018 1.28 1.28 0.022
10.00 1.43 0.010 0.030 1.00 4 9.50 10.50 0.020 0.020 1.43 1.43 0.029
11.00 1.76 0.030 0.010 1.00 5 10.50 11.50 0.020 0.020 1.76 1.76 0.035
12.00 1.77 0.080 0.050 1.00 6 11.50 12.25 0.065 0.065 1.77 1.33 0.086
12.50 1.79 0.070 0.085 1.00 7 12.25 12.75 0.078 0.078 1.79 0.90 0.069
13.00 1.78 0.090 0.070 1.00 8 12.75 13.25 0.080 0.080 1.78 0.89 0.071
13.50 1.82 0.070 0.070 1.00 9 13.25 13.75 0.070 0.070 1.82 0.91 0.064
14.00 1.82 0.080 0.070 1.00 10 13.75 14.25 0.075 0.075 1.82 0.91 0.068
14.50 1.89 0.080 0.070 1.00 11 14.25 14.75 0.075 0.075 1.89 0.95 0.071
15.00 1.90 0.100 0.070 1.00 12 14.75 15.25 0.085 0.085 1.90 0.95 0.081
15.50 1.92 0.060 0.050 1.00 13 15.25 15.75 0.055 0.055 1.92 0.96 0.053
16.00 1.86 0.040 0.060 1.00 14 15.75 16.50 0.050 0.050 1.86 1.40 0.070
17.00 1.64 0.030 0.030 1.00 15 16.50 17.50 0.030 0.030 1.64 1.64 0.049
18.00 0.84 0.010 1.00 16 17.50 18.30 0.010 0.010 0.84 0.67 0.007

LB 18.60 0.00 0.000 1.00 17 18.30 18.60 0.003 0.003 0.00 0.00 0.000

Notes: 1. Removed old Datalogger and Transducer and replaced with new Optimum DD-128 s/n 0105010845 and Transducer s/n 021631. Total Flow: 0.783

Site Name:
Location:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Bottom of Logger Box

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 14, 2003

March 11, 2004

River/Stream:
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Hydrometric Measurement / Site Visit Record
S5 - Muskeg River Above Stanley Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05 Muskeg River above Stanley Creek\[S5 MMT and Rating Curve.xls]S5 Dec 15  03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DK/FF
Muskeg River Above Stanley Creek Data Entry By: FF
S5 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6356737 N, 479893 E SE-26-96-9-W4 s/n 2004521
Level Readings and Measurements

Date of Measurement: Rod in PVC El: 97.790
9:56 AM MDT 1.694 El: 97.697
10:38 AM MDT Top of Ice Level Reading: 1.700 El: 97.691

Transducer Reading: 1.327 El: 96.370
Weather Conditions: -10�C, Overcast, Calm Other: 2 BM (line) on Standpipe -0.609 El: 100.000

River Conditions: Complete ice cover.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 3.00 0.05 0.050 0.000 0.90 1 3.00 3.25 0.000 0.002 0.16 0.04 0.000
3.50 0.70 0.050 0.010 0.90 2 3.25 3.80 0.010 0.009 0.65 0.36 0.003
4.10 1.05 0.120 0.010 0.90 3 3.80 4.30 0.010 0.009 0.93 0.47 0.004
4.50 1.17 0.170 0.010 0.90 4 4.30 4.70 0.010 0.009 1.00 0.40 0.004
4.90 1.30 0.210 0.010 0.90 5 4.70 5.05 0.010 0.009 1.09 0.38 0.003
5.20 1.30 0.250 0.010 0.90 6 5.05 5.40 0.010 0.009 1.05 0.37 0.003
5.60 1.33 0.230 0.013 0.90 7 5.40 5.85 0.013 0.012 1.10 0.49 0.006
6.10 1.59 0.270 0.030 0.020 0.90 8 5.85 6.30 0.025 0.023 1.32 0.59 0.013
6.50 1.59 0.250 0.035 0.030 0.90 9 6.30 6.65 0.033 0.029 1.34 0.47 0.014
6.80 1.56 0.270 0.030 0.030 0.90 10 6.65 6.95 0.030 0.027 1.29 0.39 0.010
7.10 1.58 0.280 0.030 0.040 0.90 11 6.95 7.30 0.035 0.032 1.30 0.46 0.014
7.50 1.60 0.330 0.040 0.030 0.90 12 7.30 7.68 0.035 0.032 1.27 0.48 0.015
7.85 1.53 0.300 0.040 0.030 0.90 13 7.68 8.03 0.035 0.032 1.23 0.43 0.014
8.20 1.62 0.320 0.040 0.030 0.90 14 8.03 8.35 0.035 0.032 1.30 0.42 0.013
8.50 1.62 0.330 0.040 0.035 0.90 15 8.35 8.60 0.038 0.034 1.29 0.32 0.011
8.70 1.63 0.330 0.040 0.030 0.90 16 8.60 8.90 0.035 0.032 1.30 0.39 0.012
9.10 1.69 0.330 0.040 0.040 0.90 17 8.90 9.28 0.040 0.036 1.36 0.51 0.018
9.45 1.69 0.360 0.043 0.030 0.90 18 9.28 9.65 0.037 0.033 1.33 0.50 0.016
9.85 1.71 0.330 0.040 0.030 0.90 19 9.65 10.03 0.035 0.032 1.38 0.52 0.016
10.20 1.72 0.330 0.030 0.025 0.90 20 10.03 10.40 0.028 0.025 1.39 0.52 0.013
10.60 1.71 0.330 0.025 0.030 0.90 21 10.40 10.80 0.028 0.025 1.38 0.55 0.014
11.00 1.60 0.310 0.030 0.020 0.90 22 10.80 11.13 0.025 0.023 1.29 0.42 0.009
11.25 1.50 0.250 0.025 0.030 0.90 23 11.13 11.45 0.028 0.025 1.25 0.41 0.010
11.65 1.40 0.180 0.020 0.010 0.90 24 11.45 11.88 0.015 0.014 1.22 0.52 0.007
12.10 1.26 0.140 0.020 0.010 0.90 25 11.88 12.38 0.015 0.014 1.12 0.56 0.008
12.65 0.88 0.040 0.005 0.90 26 12.38 12.88 0.005 0.005 0.84 0.42 0.002

LB 13.10 0.00 0.040 0.000 0.90 27 12.88 13.10 0.000 0.001 0.21 0.05 0.000

Notes: 1. Top of ice is concave, due to apparent reduction in stage following ice formation. Total Flow: 0.254

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

December 15, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data
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Hydrometric Measurement / Site Visit Record
S5A - Muskeg River Aurora
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05A Muskeg River above Muskeg Creek\[S5A MMT and Rating Curve.xls]S5A Feb 10 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River Aurora Data Entry By: FF
S5A Meter Type and No.: Marsh Mc Birney FloMate 2000 - 2002797   

Coordinates & Legal: 6351600 N, 476100 E SE-9-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.387 El: 282.380
11:18 AM MST 2.543 El: 281.224
11:50 AM MST Top of Ice Level Reading: 2.460 El: 281.307

Transducer Reading: 0.988 El: 280.236
Weather Conditions: -7 �C, clear, calm Other: Steel Rod LB 1.118 El: 282.649

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of over flow above ice.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.00 0.00 0.73 0.000 0.92 1 1.00 1.35 0.003 0.002 0.19 0.07 0.000
1.70 1.49 0.73 0.010 0.92 2 1.35 2.10 0.010 0.009 0.76 0.57 0.005
2.50 1.49 0.76 0.020 0.92 3 2.10 2.75 0.020 0.018 0.73 0.48 0.009
3.00 1.83 0.79 0.020 0.92 4 2.75 3.25 0.020 0.018 1.04 0.52 0.010
3.50 1.68 0.82 0.020 0.92 5 3.25 3.75 0.020 0.018 0.85 0.43 0.008
4.00 1.77 0.82 0.020 0.92 6 3.75 4.25 0.020 0.018 0.94 0.47 0.009
4.50 1.77 0.82 0.020 0.92 7 4.25 4.75 0.020 0.018 0.94 0.47 0.009
5.00 1.77 0.82 0.035 0.92 8 4.75 5.25 0.035 0.032 0.94 0.47 0.015
5.50 1.80 0.82 0.040 0.92 9 5.25 5.75 0.040 0.037 0.98 0.49 0.018
6.00 1.83 0.79 0.070 0.92 10 5.75 6.25 0.070 0.064 1.04 0.52 0.033
6.50 1.86 0.79 0.060 0.92 11 6.25 6.75 0.060 0.055 1.07 0.53 0.029
7.00 1.86 0.79 0.065 0.92 12 6.75 7.25 0.065 0.060 1.07 0.53 0.032
7.50 1.83 0.79 0.060 0.92 13 7.25 7.70 0.060 0.055 1.04 0.47 0.026
7.90 1.80 0.82 0.080 0.92 14 7.70 8.15 0.080 0.074 0.98 0.44 0.032
8.40 1.65 0.76 0.045 0.92 15 8.15 8.75 0.045 0.041 0.88 0.53 0.022
9.10 1.34 0.70 0.030 0.92 16 8.75 9.45 0.030 0.028 0.64 0.45 0.012
9.80 1.04 0.64 0.010 0.92 17 9.45 10.30 0.010 0.009 0.40 0.34 0.003

LB 10.80 0.00 0.64 0.000 0.92 18 10.30 10.80 0.003 0.002 0.10 0.05 0.000

Total Flow: 0.272
0.77

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

February 10, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S5A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S5A - Muskeg River Aurora
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05A Muskeg River above Muskeg Creek\[S5A MMT and Rating Curve.xls]S5A Mar  14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River Aurora Data Entry By: FF
S5A Meter Type and No.: Price AA  Ice-1

Coordinates & Legal: 6351600 N, 476100 E SE-9-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.333 El: 282.380
9:40 AM MST 2.484 El: 281.229
10:15 AM MST Top of Ice Level Reading: 2.375 El: 281.338

Transducer Reading: 0.998 El: 280.231
Weather Conditions: -6 �C, clear, calm Other: Steel Rod LB 1.043 El: 282.670

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of over flow above ice.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 2.40 0.00 0.76 0.000 0.92 1 2.40 3.00 0.006 0.006 0.08 0.05 0.000
3.60 1.07 0.76 0.025 0.92 2 3.00 3.95 0.025 0.023 0.30 0.29 0.007
4.30 1.40 0.79 0.017 0.92 3 3.95 4.65 0.017 0.015 0.61 0.43 0.007
5.00 1.65 0.82 0.070 0.92 4 4.65 5.25 0.070 0.065 0.82 0.49 0.032
5.50 1.80 0.85 0.068 0.92 5 5.25 5.75 0.068 0.063 0.94 0.47 0.030
6.00 1.83 0.85 0.063 0.92 6 5.75 6.20 0.063 0.058 0.98 0.44 0.025
6.40 1.83 0.82 0.046 0.92 7 6.20 6.65 0.046 0.042 1.01 0.45 0.019
6.90 1.83 0.82 0.034 0.92 8 6.65 7.10 0.034 0.031 1.01 0.45 0.014
7.30 1.80 0.79 0.060 0.92 9 7.10 7.60 0.060 0.055 1.01 0.50 0.028
7.90 1.65 0.79 0.026 0.92 10 7.60 8.15 0.026 0.024 0.85 0.47 0.011
8.40 1.62 0.79 0.015 0.92 11 8.15 8.65 0.015 0.014 0.82 0.41 0.006
8.90 1.65 0.82 0.022 0.92 12 8.65 9.15 0.022 0.020 0.82 0.41 0.008
9.40 1.58 0.82 0.017 0.92 13 9.15 9.65 0.017 0.015 0.76 0.38 0.006
9.90 1.49 0.85 0.023 0.92 14 9.65 10.15 0.023 0.021 0.64 0.32 0.007

10.40 1.52 0.79 0.018 0.92 15 10.15 10.60 0.018 0.017 0.73 0.33 0.005
10.80 1.49 0.79 0.012 0.92 16 10.60 11.23 0.012 0.011 0.70 0.44 0.005
11.65 1.22 0.79 0.018 0.92 17 11.23 12.18 0.018 0.016 0.43 0.41 0.007

LB 12.70 0.00 0.79 0.000 0.92 18 12.18 12.70 0.004 0.004 0.11 0.06 0.000

Total Flow: 0.217
0.82

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 14, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S5A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S5A - Muskeg River Aurora
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05A Muskeg River above Muskeg Creek\[S5A MMT and Rating Curve.xls]S5A Apr 30 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River Aurora Data Entry By: FF
S5A Meter Type and No.: N/A

Coordinates & Legal: 6351600 N, 476100 E SE-9-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.118 El: 282.380
2:17 PM MDT 1.702 El: 281.796
2:17 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 1.594 El: 280.201
Weather Conditions: 18 �C, clear, calm Other: El:

River Conditions: No ice cover; stage approaching bankfull stage, possible beaver activity raising water levels.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Manual measurement made on May 1, 2003. Total Flow: -

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

April 30, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S5A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S5A - Muskeg River Aurora
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05A Muskeg River above Muskeg Creek\[S5A MMT and Rating Curve.xls]S5A May  1 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River Aurora Data Entry By: FF
S5A Meter Type and No.: Marsh McBirney Flo-Mate 2000

Coordinates & Legal: 6351600 N, 476100 E SE-9-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.318 El: 282.380
4:20 PM MDT 1.992 El: 281.706
5:05 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 1.508 El: 280.198
Weather Conditions: 15 �C, 60% cirrus, 15% cumulus Other: El:

River Conditions: No ice cover; stage approaching bankfull stage, possible downstream beaver activity raising water levels.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.80 0.00 0.000 1.00 1 1.80 2.00 0.005 0.005 0.19 0.04 0.000
2.20 0.74 0.020 1.00 2 2.00 2.60 0.020 0.020 0.74 0.44 0.009
3.00 1.00 0.010 1.00 3 2.60 3.25 0.010 0.010 1.00 0.65 0.007
3.50 1.45 0.05 0.05 1.00 4 3.25 3.75 0.050 0.050 1.45 0.73 0.036
4.00 1.69 0.09 0.10 1.00 5 3.75 4.25 0.090 0.090 1.69 0.85 0.076
4.50 1.90 0.10 0.11 1.00 6 4.25 4.75 0.103 0.103 1.90 0.95 0.097
5.00 2.04 0.23 0.12 1.00 7 4.75 5.25 0.175 0.175 2.04 1.02 0.179
5.50 2.22 0.21 0.12 1.00 8 5.25 5.75 0.165 0.165 2.22 1.11 0.183
6.00 2.23 0.21 0.13 1.00 9 5.75 6.25 0.170 0.170 2.23 1.12 0.190
6.50 2.28 0.21 0.13 1.00 10 6.25 6.75 0.170 0.170 2.28 1.14 0.194
7.00 2.24 0.21 0.15 1.00 11 6.75 7.25 0.178 0.178 2.24 1.12 0.199
7.50 2.25 0.22 0.20 1.00 12 7.25 7.75 0.210 0.210 2.25 1.13 0.236
8.00 2.15 0.23 0.18 1.00 13 7.75 8.25 0.203 0.203 2.15 1.08 0.218
8.50 2.15 0.25 0.18 1.00 14 8.25 8.75 0.215 0.215 2.15 1.08 0.231
9.00 2.15 0.24 0.13 1.00 15 8.75 9.25 0.185 0.185 2.15 1.08 0.199
9.50 2.10 0.25 0.20 1.00 16 9.25 9.75 0.223 0.223 2.10 1.05 0.234

10.00 2.07 0.23 0.17 1.00 17 9.75 10.25 0.200 0.200 2.07 1.04 0.207
10.50 1.93 0.22 0.24 1.00 18 10.25 10.75 0.230 0.230 1.93 0.97 0.222
11.00 1.88 0.19 0.11 1.00 19 10.75 11.25 0.150 0.150 1.88 0.94 0.141
11.50 1.82 0.18 0.11 1.00 20 11.25 11.75 0.143 0.143 1.82 0.91 0.130
12.00 1.58 0.13 0.11 1.00 21 11.75 12.25 0.120 0.120 1.58 0.79 0.095
12.50 1.44 0.19 0.09 1.00 22 12.25 12.75 0.140 0.140 1.44 0.72 0.101
13.00 1.31 0.11 0.02 1.00 23 12.75 13.25 0.065 0.065 1.31 0.66 0.043
13.50 1.05 0.040 1.00 24 13.25 13.75 0.040 0.040 1.05 0.53 0.021

RB 14.00 0.00 0.000 1.00 25 13.75 14.00 0.010 0.010 0.26 0.07 0.001

Total Flow: 3.246

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 1, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S5A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S5A - Muskeg River Aurora
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05A Muskeg River above Muskeg Creek\[S5A MMT and Rating Curve.xls]S5A May  26 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River Aurora Data Entry By: DK
S5A Meter Type and No.: Marsh McBirney Flo-Mate 2000

Coordinates & Legal: 6351600 N, 476100 E SE-9-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.236 El: 282.380
8:53 AM MDT 1.645 El: 281.971
10:11 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 1.7587 El: 280.212
Weather Conditions: 15 �C, Raining Other: El:

River Conditions: No Ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.00 0.00 0.000 1.00 1 2.00 2.25 0.000 0.000 0.04 0.01 0.000
2.50 0.16 0.000 1.00 2 2.25 2.75 0.000 0.000 0.16 0.08 0.000
3.00 0.31 0.015 1.00 3 2.75 3.25 0.015 0.015 0.31 0.16 0.002
3.50 1.15 0.015 1.00 4 3.25 3.75 0.015 0.015 1.15 0.58 0.009
4.00 1.35 0.035 0.035 1.00 5 3.75 4.25 0.035 0.035 1.35 0.68 0.024
4.50 1.61 0.075 0.065 1.00 6 4.25 4.75 0.070 0.070 1.61 0.81 0.056
5.00 1.90 0.095 0.125 1.00 7 4.75 5.25 0.110 0.110 1.90 0.95 0.105
5.50 2.17 0.195 0.145 1.00 8 5.25 5.75 0.170 0.170 2.17 1.09 0.184
6.00 2.30 0.220 0.220 1.00 9 5.75 6.25 0.220 0.220 2.30 1.15 0.253
6.50 2.40 0.280 0.230 1.00 10 6.25 6.75 0.255 0.255 2.40 1.20 0.306
7.00 2.45 0.235 0.185 1.00 11 6.75 7.25 0.210 0.210 2.45 1.23 0.257
7.50 2.50 0.235 0.175 1.00 12 7.25 7.75 0.205 0.205 2.50 1.25 0.256
8.00 2.42 0.245 0.165 1.00 13 7.75 8.25 0.205 0.205 2.42 1.21 0.248
8.50 2.41 0.255 0.195 1.00 14 8.25 8.75 0.225 0.225 2.41 1.21 0.271
9.00 2.44 0.235 0.165 1.00 15 8.75 9.25 0.200 0.200 2.44 1.22 0.244
9.50 2.31 0.230 0.155 1.00 16 9.25 9.75 0.193 0.193 2.31 1.16 0.222

10.00 2.39 0.255 0.190 1.00 17 9.75 10.25 0.223 0.223 2.39 1.20 0.266
10.50 2.30 0.265 0.190 1.00 18 10.25 10.75 0.228 0.228 2.30 1.15 0.262
11.00 2.33 0.235 0.190 1.00 19 10.75 11.25 0.213 0.213 2.33 1.17 0.248
11.50 2.10 0.260 0.175 1.00 20 11.25 11.75 0.218 0.218 2.10 1.05 0.228
12.00 2.15 0.260 0.165 1.00 21 11.75 12.25 0.213 0.213 2.15 1.08 0.228
12.50 1.97 0.235 0.175 1.00 22 12.25 12.75 0.205 0.205 1.97 0.99 0.202
13.00 1.92 0.180 0.125 1.00 23 12.75 13.25 0.153 0.153 1.92 0.96 0.146
13.50 1.71 0.165 0.075 1.00 24 13.25 13.75 0.120 0.120 1.71 0.86 0.103
14.00 1.63 0.145 0.070 1.00 25 13.75 14.25 0.108 0.108 1.63 0.82 0.088
14.50 1.36 0.025 0.015 1.00 26 14.25 14.75 0.020 0.020 1.36 0.68 0.014
15.00 0.40 0.015 1.00 27 14.75 15.35 0.015 0.015 0.40 0.24 0.004

RB 15.70 0.00 0.000 1.00 28 15.35 15.70 0.004 0.004 0.10 0.04 0.000

Total Flow: 4.226

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 26, 2003

March 11, 2004

River/Stream:
Location:

May 1, 2003

 2004-01-26   HCL RAMP Team S5A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S5A - Muskeg River Aurora
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05A Muskeg River above Muskeg Creek\[S5A MMT and Rating Curve.xls]S5A June 23 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River Aurora Data Entry By: DK
S5A Meter Type and No.: Marsh McBirney Flo-Mate 2000

Coordinates & Legal: 6351600 N, 476100 E SE-9-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.203 El: 282.380
10:26 AM MDT 1.877 El: 281.706
11:07 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 1.4970 El: 280.209
Weather Conditions: +15 �C, Scattered Cloud Other: El:

River Conditions: No Ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.10 0.00 0.000 1.00 1 2.10 2.30 0.004 0.004 0.20 0.04 0.000
2.50 0.81 0.015 1.00 2 2.30 2.75 0.015 0.015 0.81 0.36 0.005
3.00 0.96 0.020 1.00 3 2.75 3.25 0.020 0.020 0.96 0.48 0.010
3.50 1.16 0.070 0.06 1.00 4 3.25 3.75 0.065 0.065 1.16 0.58 0.038
4.00 1.37 0.095 0.095 1.00 5 3.75 4.25 0.095 0.095 1.37 0.69 0.065
4.50 1.65 0.125 0.100 1.00 6 4.25 4.75 0.113 0.113 1.65 0.83 0.093
5.00 1.92 0.155 0.110 1.00 7 4.75 5.25 0.133 0.133 1.92 0.96 0.127
5.50 2.05 0.200 0.160 1.00 8 5.25 5.75 0.180 0.180 2.05 1.03 0.185
6.00 2.13 0.210 0.125 1.00 9 5.75 6.25 0.168 0.168 2.13 1.07 0.178
6.50 2.17 0.210 0.145 1.00 10 6.25 6.75 0.178 0.178 2.17 1.09 0.193
7.00 2.21 0.190 0.160 1.00 11 6.75 7.25 0.175 0.175 2.21 1.11 0.193
7.50 2.20 0.185 0.170 1.00 12 7.25 7.75 0.178 0.178 2.20 1.10 0.195
8.00 2.15 0.190 0.180 1.00 13 7.75 8.25 0.185 0.185 2.15 1.08 0.199
8.50 2.17 0.180 0.165 1.00 14 8.25 8.75 0.173 0.173 2.17 1.09 0.187
9.00 2.17 0.200 0.170 1.00 15 8.75 9.25 0.185 0.185 2.17 1.09 0.201
9.50 2.11 0.205 0.125 1.00 16 9.25 9.75 0.165 0.165 2.11 1.06 0.174

10.00 2.10 0.200 0.150 1.00 17 9.75 10.25 0.175 0.175 2.10 1.05 0.184
10.50 1.97 0.210 0.125 1.00 18 10.25 10.75 0.168 0.168 1.97 0.99 0.165
11.00 1.80 0.210 0.175 1.00 19 10.75 11.25 0.193 0.193 1.80 0.90 0.173
11.50 1.80 0.240 0.130 1.00 20 11.25 11.75 0.185 0.185 1.80 0.90 0.167
12.00 1.80 0.185 0.140 1.00 21 11.75 12.25 0.163 0.163 1.80 0.90 0.146
12.50 1.64 0.240 0.115 1.00 22 12.25 12.75 0.178 0.178 1.64 0.82 0.146
13.00 1.43 0.160 0.050 1.00 23 12.75 13.25 0.105 0.105 1.43 0.72 0.075
13.50 1.32 0.003 0.040 1.00 24 13.25 13.75 0.022 0.022 1.32 0.66 0.014
14.00 0.41 0.035 1.00 25 13.75 14.25 0.035 0.035 0.41 0.21 0.007

RB 14.50 0.00 0.000 1.00 26 14.25 14.50 0.009 0.009 0.10 0.03 0.000

Total Flow: 3.120

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 23, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

May 1, 2003

 2004-01-26   HCL RAMP Team S5A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S5A - Muskeg River Aurora
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05A Muskeg River above Muskeg Creek\[S5A MMT and Rating Curve.xls]S5A Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DK/DM
Muskeg River Aurora Data Entry By: DK
S5A Meter Type and No.: Marsh McBirney Flo-Mate 2000

Coordinates & Legal: 6351600 N, 476100 E SE-9-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.209 El: 282.380
2:45 PM MDT 2.390 El: 281.199
3:07 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 1.0011 El: 280.198
Weather Conditions: +15 �C, Scattered Cloud Other: El:

River Conditions: No Ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 3.80 0.00 0.000 1.00 1 3.80 3.90 0.015 0.015 0.06 0.01 0.000
4.00 0.24 0.060 1.00 2 3.90 4.25 0.060 0.060 0.24 0.08 0.005
4.50 0.44 0.030 1.00 3 4.25 4.75 0.030 0.030 0.44 0.22 0.007
5.00 0.58 0.010 1.00 4 4.75 5.25 0.010 0.010 0.58 0.29 0.003
5.50 0.93 0.010 1.00 5 5.25 5.75 0.010 0.010 0.93 0.47 0.005
6.00 1.27 0.030 0.020 1.00 6 5.75 6.25 0.025 0.025 1.27 0.64 0.016
6.50 1.44 0.050 0.080 1.00 7 6.25 6.75 0.065 0.065 1.44 0.72 0.047
7.00 1.55 0.070 0.080 1.00 8 6.75 7.25 0.075 0.075 1.55 0.78 0.058
7.50 1.62 0.090 0.070 1.00 9 7.25 7.75 0.080 0.080 1.62 0.81 0.065
8.00 1.69 0.100 0.080 1.00 10 7.75 8.25 0.090 0.090 1.69 0.85 0.076
8.50 1.66 0.090 0.070 1.00 11 8.25 8.75 0.080 0.080 1.66 0.83 0.066
9.00 1.67 0.090 0.080 1.00 12 8.75 9.25 0.085 0.085 1.67 0.84 0.071
9.50 1.63 0.170 0.080 1.00 13 9.25 9.75 0.125 0.125 1.63 0.82 0.102

10.00 1.65 0.140 0.110 1.00 14 9.75 10.25 0.125 0.125 1.65 0.83 0.103
10.50 1.61 0.100 0.080 1.00 15 10.25 10.75 0.090 0.090 1.61 0.81 0.072
11.00 1.52 0.040 0.010 1.00 16 10.75 11.25 0.025 0.025 1.52 0.76 0.019
11.50 1.57 0.080 0.080 1.00 17 11.25 11.75 0.080 0.080 1.57 0.79 0.063
12.00 1.50 0.030 0.020 1.00 18 11.75 12.25 0.025 0.025 1.50 0.75 0.019
12.50 1.40 0.020 0.010 1.00 19 12.25 12.75 0.015 0.015 1.40 0.70 0.011
13.00 1.40 0.030 0.020 1.00 20 12.75 13.50 0.025 0.025 1.40 1.05 0.026
14.00 1.10 0.010 0.003 1.00 21 13.50 14.50 0.007 0.007 1.10 1.10 0.007
15.00 0.86 0.010 1.00 22 14.50 15.25 0.010 0.010 0.86 0.65 0.006
15.50 0.52 0.010 1.00 23 15.25 15.60 0.010 0.010 0.52 0.18 0.002

RB 15.70 0.00 0.000 1.00 24 15.60 15.70 0.003 0.003 0.13 0.01 0.000

Total Flow: 0.849

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 18, 2003

March 11, 2004

River/Stream:
Location:

May 1, 2003

 2004-01-26   HCL RAMP Team S5A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S5A - Muskeg River Aurora
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05A Muskeg River above Muskeg Creek\[S5A MMT and Rating Curve.xls]S5A Oct 15 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DK/DM
Muskeg River Aurora Data Entry By: DK
S5A Meter Type and No.: Marsh McBirney Flo-Mate 2000

Coordinates & Legal: 6351600 N, 476100 E SE-9-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.188 El: 282.380
12:29 PM MDT 2.165 El: 281.403
12:41 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 1.2077 El: 280.195
Weather Conditions: +5 �C, Overcast, Light wind. Other: El:

River Conditions: No Ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.90 0.00 0.000 1.00 1 1.90 2.10 0.000 0.000 0.14 0.03 0.000
2.30 0.57 0.010 1.00 2 2.10 2.65 0.010 0.010 0.57 0.31 0.003
3.00 0.75 0.010 1.00 3 2.65 3.50 0.010 0.010 0.75 0.64 0.006
4.00 1.43 0.040 0.01 1.00 4 3.50 4.50 0.025 0.025 1.43 1.43 0.036
5.00 1.72 0.070 0.040 1.00 5 4.50 5.50 0.055 0.055 1.72 1.72 0.095
6.00 1.90 0.110 0.090 1.00 6 5.50 6.25 0.100 0.100 1.90 1.43 0.143
6.50 1.92 0.110 0.100 1.00 7 6.25 6.75 0.105 0.105 1.92 0.96 0.101
7.00 1.92 0.090 0.080 1.00 8 6.75 7.25 0.085 0.085 1.92 0.96 0.082
7.50 1.84 0.100 0.090 1.00 9 7.25 7.75 0.095 0.095 1.84 0.92 0.087
8.00 1.82 0.090 0.090 1.00 10 7.75 8.25 0.090 0.090 1.82 0.91 0.082
8.50 1.85 0.120 0.120 1.00 11 8.25 8.75 0.120 0.120 1.85 0.93 0.111
9.00 1.77 0.100 0.100 1.00 12 8.75 9.25 0.100 0.100 1.77 0.89 0.089
9.50 1.85 0.110 0.100 1.00 13 9.25 9.75 0.105 0.105 1.85 0.93 0.097

10.00 1.67 0.090 0.050 1.00 14 9.75 10.50 0.070 0.070 1.67 1.25 0.088
11.00 1.64 0.070 0.030 1.00 15 10.50 11.50 0.050 0.050 1.64 1.64 0.082
12.00 1.24 0.075 0.040 1.00 16 11.50 12.50 0.058 0.058 1.24 1.24 0.071
13.00 1.03 0.02 0.003 1.00 17 12.50 13.40 0.012 0.012 1.03 0.93 0.011

RB 13.80 0.00 0.000 1.00 18 13.40 13.80 0.000 0.000 0.26 0.10 0.000

Total Flow: 1.182

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 15, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

May 1, 2003

 2004-01-26   HCL RAMP Team S5A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S5A - Muskeg River Above Muskeg Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S05A Muskeg River above Muskeg Creek\[S5A MMT and Rating Curve.xls]S5A Dec 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DK/DM/FF
Muskeg River Above Muskeg Creek Data Entry By: FF
S5A Meter Type and No.: Marsh McBirney Flo-Mate 2000

Coordinates & Legal: 6351600 N, 476100 E SE-9-96-9-W4 s/n 2004521
Level Readings and Measurements

Date of Measurement: 1.399 El: 282.380
1:45 PM MDT 2.612 El: 281.167
2:10 PM MDT Top of Ice Level Reading: 2.594 El:

Transducer Reading: 0.9530 El: 280.214
Weather Conditions: -10 �C, Overcast, Calm Other: El:

River Conditions: Ice surface was concave due to apparent reduction in stage following ice formation

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.00 0.00 0.14 0.000 0.90 1 0.00 0.48 0.000 0.000 0.17 0.08 0.000
0.95 0.81 0.14 0.003 0.90 2 0.48 1.18 0.003 0.003 0.67 0.47 0.001
1.40 0.95 0.19 0.003 0.90 3 1.18 1.75 0.003 0.003 0.76 0.44 0.001
2.10 1.15 0.28 0.003 0.90 4 1.75 2.38 0.003 0.003 0.87 0.54 0.001
2.65 1.22 0.32 0.003 0.90 5 2.38 2.98 0.003 0.003 0.90 0.54 0.001
3.30 1.39 0.33 0.00 0.01 0.90 6 2.98 3.58 0.007 0.006 1.06 0.64 0.004
3.85 1.45 0.34 0.01 0.02 0.90 7 3.58 4.18 0.015 0.014 1.11 0.67 0.009
4.50 1.51 0.35 0.04 0.06 0.90 8 4.18 4.83 0.048 0.043 1.16 0.75 0.032
5.15 1.46 0.33 0.02 0.07 0.90 9 4.83 5.48 0.043 0.038 1.13 0.73 0.028
5.80 1.53 0.33 0.07 0.08 0.90 10 5.48 6.13 0.073 0.065 1.20 0.78 0.051
6.45 1.65 0.33 0.09 0.10 0.90 11 6.13 6.75 0.095 0.086 1.32 0.83 0.071
7.05 1.66 0.33 0.09 0.11 0.90 12 6.75 7.35 0.098 0.088 1.33 0.80 0.070
7.65 1.64 0.33 0.10 0.09 0.90 13 7.35 7.90 0.095 0.086 1.31 0.72 0.062
8.15 1.58 0.34 0.08 0.04 0.90 14 7.90 8.43 0.060 0.054 1.24 0.65 0.035
8.70 1.50 0.35 0.04 0.05 0.90 15 8.43 8.95 0.043 0.038 1.15 0.60 0.023
9.20 1.34 0.35 0.040 0.90 16 8.95 9.50 0.040 0.036 0.99 0.54 0.020
9.80 1.08 0.32 0.010 0.90 17 9.50 10.03 0.010 0.009 0.76 0.40 0.004

10.25 0.80 0.24 0.010 0.90 18 10.03 10.53 0.010 0.009 0.56 0.28 0.003
10.80 0.52 0.16 0.015 0.90 19 10.53 11.05 0.015 0.014 0.36 0.19 0.003

RB 11.30 0.00 0.16 0.000 0.90 20 11.05 11.30 0.000 0.000 0.09 0.02 0.000

Total Flow: 0.418

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

December 14, 2003

March 11, 2004

River/Stream:
Location:

May 1, 2003

 2004-01-26   HCL RAMP Team S5A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S6 - Mills Creek at Highway 63
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S06 Mills Creek at Highway 63\[S6 MMT and Rating Curve.xls]S6 Apr 29 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Mills Creek Measurement Made By: FF/DM
Mills Creek at Highway 63 Data Entry By: DK
S6 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6344743 N, 463829 E NW-17-95-10-W4
Level Readings and Measurements

Date of Measurement: 1.472 El: 273.600
3:25 PM MDT 3.026 El: 272.046
3:50 PM Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.274 El: 271.772
Weather Conditions: Clear with scattered cirrus Other: Bottom of V-notch 3.206 El: 271.866
River Conditions: No ice Top of Weir 2.673 El: 272.399

Datum for Rating Curve El: 271.844

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Using Golder's Ratind Curve, Q = 0.009 (m3/s) Total Flow: -
2. Flow velocity at V-notch = 0.15 m/s
3. Installed Datalogger and Transducer

River/Stream:
Location:
Site Name:

Bench Mark Reading:
Water Level Reading:Start Time:

April 29, 2003
Time of Measurement

End Time:

MSA 2002-17

March 11, 2004

Measured Data Calculated Data

 2004-01-26   HCL RAMP Team S6 MMT and Rating Curve.xls



. Hydrometric Measurement / Site Visit Record
S6 - Mills Creek at Highway 63
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S06 Mills Creek at Highway 63\[S6 MMT and Rating Curve.xls]S6 May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Mills Creek Measurement Made By: FF/DK
Mills Creek at Highway 63 Data Entry By: DK
S6 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6344743 N, 463829 E NW-17-95-10-W4
Level Readings and Measurements

Date of Measurement: 1.649 El: 273.600
2:17 PM MDT U/S weir 3.180 El: 272.069
2:25 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.3105 El: 271.759
Weather Conditions: +20 °C, Sunny Other: U/S Culvert Invert 2.929 El: 272.320
River Conditions: No ice Top of Steel 2.850 El: 272.399

V-notch invert 3.371 El: 271.878

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.90 0.00 0.000 1.00 1 0.90 0.95 0.017 0.017 0.01 0.00 0.000
1.00 0.05 0.068 1.00 2 0.95 1.40 0.068 0.068 0.05 0.02 0.002
1.10 0.10 0.065 1.00 3 1.40 1.50 0.065 0.065 0.10 0.01 0.001
1.20 0.18 0.080 1.00 4 1.50 1.60 0.080 0.080 0.18 0.02 0.001
1.30 0.20 0.090 1.00 5 1.60 1.70 0.090 0.090 0.20 0.02 0.002
1.40 0.22 0.085 1.00 6 1.70 1.80 0.085 0.085 0.22 0.02 0.002
1.50 0.23 0.120 1.00 7 1.80 1.90 0.120 0.120 0.23 0.02 0.003
1.60 0.23 0.145 1.00 8 1.90 2.00 0.145 0.145 0.23 0.02 0.003
1.70 0.22 0.155 1.00 9 2.00 2.10 0.155 0.155 0.22 0.02 0.003
1.80 0.23 0.130 1.00 10 2.10 2.20 0.130 0.130 0.23 0.02 0.003
1.90 0.27 0.105 1.00 11 2.20 2.30 0.105 0.105 0.27 0.03 0.003
2.00 0.29 0.075 1.00 12 2.30 2.42 0.075 0.075 0.29 0.04 0.003
2.10 0.28 0.065 1.00 13 2.42 2.58 0.065 0.065 0.28 0.04 0.003
2.20 0.26 0.055 1.00 14 2.58 2.64 0.055 0.055 0.26 0.02 0.001
2.30 0.22 0.040 1.00 15 2.64 2.70 0.040 0.040 0.22 0.01 0.001
2.40 0.19 0.025 1.00 16 2.70 2.77 0.025 0.025 0.19 0.01 0.000
2.50 0.14 0.015 1.00 17 2.77 2.84 0.015 0.015 0.14 0.01 0.000
2.60 0.13 0.010 1.00 18 2.84 2.93 0.010 0.010 0.13 0.01 0.000
2.70 0.10 0.010 1.00 19 2.93 3.03 0.010 0.010 0.10 0.01 0.000
3.00 0.04 0.003 1.00 20 3.03 3.20 0.003 0.003 0.04 0.01 0.000

RB 3.40 0.00 0.000 1.00 21 3.20 3.40 0.001 0.001 0.01 0.00 0.000

Total Flow: 0.030

MSA 2002-17

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement
May 25, 2003 Bench Mark Reading:

Start Time: Water Level Reading:
End Time:

Measurement Data
Measured Data Calculated Data

 2004-01-26   HCL RAMP Team S6 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S6 - Mills Creek at Highway 63
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S06 Mills Creek at Highway 63\[S6 MMT and Rating Curve.xls]S6 June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Mills Creek Measurement Made By: FF/DK
Mills Creek at Highway 63 Data Entry By: DK
S6 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6344743 N, 463829 E NW-17-95-10-W4
Level Readings and Measurements

Date of Measurement: 0.678 El: 273.600
2:12 PM MDT U/S weir 2.211 El: 272.067
2:23 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.3050 El: 271.762
Weather Conditions: +20 °C, Light Rain Other: U/S Culvert Invert 3.038 El: 271.240
River Conditions: No ice Top of Steel 1.890 El: 272.388

V-notch invert 2.400 El: 271.878

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.50 0.00 0.000 1.00 1 0.50 0.55 0.001 0.001 0.01 0.00 0.000
0.60 0.02 0.003 1.00 2 0.55 0.65 0.003 0.003 0.02 0.00 0.000
0.70 0.05 0.003 1.00 3 0.65 0.75 0.003 0.003 0.05 0.01 0.000
0.80 0.09 0.003 1.00 4 0.75 0.85 0.003 0.003 0.09 0.01 0.000
0.90 0.10 0.051 1.00 5 0.85 0.95 0.051 0.051 0.10 0.01 0.001
1.00 0.12 0.131 1.00 6 0.95 1.05 0.131 0.131 0.12 0.01 0.002
1.10 0.19 0.089 1.00 7 1.05 1.15 0.089 0.089 0.19 0.02 0.002
1.20 0.21 0.126 1.00 8 1.15 1.25 0.126 0.126 0.21 0.02 0.003
1.30 0.22 0.091 1.00 9 1.25 1.35 0.091 0.091 0.22 0.02 0.002
1.40 0.22 0.115 1.00 10 1.35 1.45 0.115 0.115 0.22 0.02 0.003
1.50 0.23 0.131 1.00 11 1.45 1.55 0.131 0.131 0.23 0.02 0.003
1.60 0.22 0.138 1.00 12 1.55 1.65 0.138 0.138 0.22 0.02 0.003
1.70 0.20 0.123 1.00 13 1.65 1.80 0.123 0.123 0.20 0.03 0.004
1.90 0.16 0.108 1.00 14 1.80 1.95 0.108 0.108 0.16 0.02 0.003
2.00 0.14 0.111 1.00 15 1.95 2.05 0.111 0.111 0.14 0.01 0.002
2.10 0.14 0.089 1.00 16 2.05 2.15 0.089 0.089 0.14 0.01 0.001
2.20 0.11 0.081 1.00 17 2.15 2.28 0.081 0.081 0.11 0.01 0.001

RB 2.35 0.00 0.000 1.00 18 2.28 2.35 0.020 0.020 0.03 0.00 0.000

Total Flow: 0.027

Measurement Data
Measured Data Calculated Data

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
June 21, 2003

MSA 2002-17

March 11, 2004

River/Stream:

 2004-01-26   HCL RAMP Team S6 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S6 - Mills Creek at Highway 63
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S06 Mills Creek at Highway 63\[S6 MMT and Rating Curve.xls]S6 Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Mills Creek Measurement Made By: DK/DK
Mills Creek at Highway 63 Data Entry By: DK
S6 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6344743 N, 463829 E NW-17-95-10-W4
Level Readings and Measurements

Date of Measurement: 1.741 El: 273.600
5:10 PM MDT U/S weir 3.306 El: 272.035
5:15 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.2781 El: 271.757
Weather Conditions: +15 °C, Light Rain Other: V-notch invert 3.463 El: 271.878
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 2.60 0.00 0.000 1.00 1 2.60 2.65 0.028 0.028 0.01 0.00 0.000
2.70 0.03 0.110 1.00 2 2.65 2.75 0.110 0.110 0.03 0.00 0.000
2.80 0.08 0.180 1.00 3 2.75 2.85 0.180 0.180 0.08 0.01 0.001
2.90 0.15 0.170 1.00 4 2.85 2.95 0.170 0.170 0.15 0.02 0.003
3.00 0.15 0.170 1.00 5 2.95 3.05 0.170 0.170 0.15 0.01 0.003
3.10 0.15 0.140 1.00 6 3.05 3.15 0.140 0.140 0.15 0.02 0.002
3.20 0.12 0.120 1.00 7 3.15 3.25 0.120 0.120 0.12 0.01 0.001
3.30 0.09 0.110 1.00 8 3.25 3.35 0.110 0.110 0.09 0.01 0.001
3.40 0.04 0.120 1.00 9 3.35 3.45 0.120 0.120 0.04 0.00 0.000
3.50 0.03 0.070 1.00 10 3.45 3.55 0.070 0.070 0.03 0.00 0.000
3.60 0.01 0.040 1.00 11 3.55 3.63 0.040 0.040 0.01 0.00 0.000

LB 3.65 0.00 0.000 1.00 12 3.63 3.65 0.010 0.010 0.00 0.00 0.000

Total Flow: 0.012

MSA 2002-17

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement
August 18, 2003 Bench Mark Reading:

Start Time: Water Level Reading:
End Time:

Measurement Data
Measured Data Calculated Data

 2004-01-26   HCL RAMP Team S6 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S6 - Mills Creek at Highway 63
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S06 Mills Creek at Highway 63\[S6 MMT and Rating Curve.xls]S6 Oct 15 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Mills Creek Measurement Made By: DK/DK
Mills Creek at Highway 63 Data Entry By: DK
S6 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6344743 N, 463829 E NW-17-95-10-W4 Level Readings and Measurements
AFTER BEFORE

Date of Measurement: 1.652 1.651 El: 273.600
11:45 AM MDT u/s 3.168 3.162 El: 272.089
11:51 AM MDT d/s Water Level Reading: 3.902 3.900 El: 271.351

Transducer Reading: 0.3235 0.324 El: 271.766
Weather Conditions: +10, Overcast, Calm Other: V-notch invert 3.372 3.372 El: 271.879
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.40 0.00 0.000 1.00 1 0.40 0.45 0.001 0.001 0.01 0.00 0.000
0.50 0.05 0.003 1.00 2 0.45 0.55 0.003 0.003 0.05 0.01 0.000
0.60 0.08 0.030 1.00 3 0.55 0.65 0.030 0.030 0.08 0.01 0.000
0.70 0.09 0.100 1.00 4 0.65 0.75 0.100 0.100 0.09 0.01 0.001
0.80 0.12 0.080 1.00 5 0.75 0.85 0.080 0.080 0.12 0.01 0.001
0.90 0.17 0.050 1.00 6 0.85 0.95 0.050 0.050 0.17 0.02 0.001
1.00 0.19 0.060 1.00 7 0.95 1.05 0.060 0.060 0.19 0.02 0.001
1.10 0.21 0.130 1.00 8 1.05 1.15 0.130 0.130 0.21 0.02 0.003
1.20 0.22 0.140 1.00 9 1.15 1.25 0.140 0.140 0.22 0.02 0.003
1.30 0.22 0.120 1.00 10 1.25 1.35 0.120 0.120 0.22 0.02 0.003
1.40 0.23 0.130 1.00 11 1.35 1.45 0.130 0.130 0.23 0.02 0.003
1.50 0.23 0.110 1.00 12 1.45 1.55 0.110 0.110 0.23 0.02 0.003
1.60 0.20 0.140 1.00 13 1.55 1.65 0.140 0.140 0.20 0.02 0.003
1.70 0.19 0.080 1.00 14 1.65 1.75 0.080 0.080 0.19 0.02 0.002
1.80 0.18 0.100 1.00 15 1.75 1.85 0.100 0.100 0.18 0.02 0.002
1.90 0.15 0.100 1.00 16 1.85 1.95 0.100 0.100 0.15 0.02 0.002
2.00 0.11 0.060 1.00 17 1.95 2.05 0.060 0.060 0.11 0.01 0.001
2.10 0.09 0.050 1.00 18 2.05 2.15 0.050 0.050 0.09 0.01 0.000

RB 2.20 0.00 0.000 1.00 19 2.15 2.20 0.013 0.013 0.02 0.00 0.000

Notes: 1. Debris cleared from V-notch. Total Flow: 0.027
2. Datalogger and Transducer removed from site.

(Cleaning debris)
Bench Mark Reading:

Measurement Data
Measured Data Calculated Data

Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
October 15, 2003

MSA 2002-17

March 11, 2004

River/Stream:

 2004-01-26   HCL RAMP Team S6 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S7 - Muskeg River WSC
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S07 Muskeg River near Fort McKay (07DA008)\[S7 MMT and Rating Curve.xls]S7 Feb 7 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River WSC Data Entry By: FF
S7 Meter Type and No.: Marsh Mc Birney FloMate 2000 - 2002797   

Coordinates & Legal: 6338944 N, 465408 E SE-32-94-10-W4
Level Readings and Measurements

Date of Measurement: 0.730 El: 275.565
9:35 AM MST 3.922 El: 272.373
11:00 AM MST Top of Ice Level Reading: 3.810 El: 272.485

Transducer  Reading & Calc'd El.: 1.236 El: 271.137
Weather Conditions: -5 �C, overcast, light snow Other: Steel Rod LB El:

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of over flow above ice.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.40 0.00 0.76 0.000 0.92 1 1.40 2.75 0.010 0.009 0.04 0.05 0.000
4.10 0.91 0.76 0.040 0.92 2 2.75 4.55 0.040 0.037 0.15 0.27 0.010
5.00 0.98 0.76 0.070 0.92 3 4.55 5.50 0.070 0.064 0.21 0.20 0.013
6.00 1.01 0.76 0.080 0.92 4 5.50 6.60 0.080 0.074 0.24 0.27 0.020
7.20 1.07 0.76 0.110 0.92 5 6.60 7.85 0.110 0.101 0.30 0.38 0.039
8.50 1.04 0.73 0.110 0.92 6 7.85 8.85 0.110 0.101 0.30 0.30 0.031
9.20 1.07 0.76 0.100 0.92 7 8.85 9.55 0.100 0.092 0.30 0.21 0.020
9.90 1.22 0.73 0.110 0.92 8 9.55 10.45 0.110 0.101 0.49 0.44 0.044

11.00 1.22 0.73 0.100 0.92 9 10.45 11.50 0.100 0.092 0.49 0.51 0.047
12.00 1.16 0.73 0.105 0.92 10 11.50 12.53 0.105 0.097 0.43 0.44 0.042
13.05 1.13 0.73 0.080 0.92 11 12.53 13.53 0.080 0.074 0.40 0.40 0.029
14.00 1.13 0.79 0.080 0.92 12 13.53 14.50 0.080 0.074 0.34 0.33 0.024
15.00 1.07 0.76 0.060 0.92 13 14.50 15.50 0.060 0.055 0.30 0.30 0.017
16.00 1.10 0.73 0.050 0.92 14 15.50 17.00 0.050 0.046 0.37 0.55 0.025

RB 18.00 0.00 0.73 0.000 0.92 15 17.00 18.00 0.013 0.012 0.09 0.09 0.001
0.75

Total Flow: 0.363

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

February 7, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S7 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S7 - Muskeg River WSC
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S07 Muskeg River near Fort McKay (07DA008)\[S7 MMT and Rating Curve.xls]S7 Mar 12 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River WSC Data Entry By: FF
S7 Meter Type and No.: Price AA - ICE1

Coordinates & Legal: 6338944 N, 465408 E SE-32-94-10-W4
Level Readings and Measurements

Date of Measurement: 0.751 El: 275.565
9:10 AM MST 4.101 El: 272.215
10:01 AM MST Top of Ice Level Reading: 4.100 El: 272.216

Transducer  Reading & Calc'd El.: 1.093 El: 271.122
Weather Conditions: -20 �C, sunny, light wind Other: Steel Rod LB El:

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of over flow above ice.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.20 0.91 0.91 0.000 0.92 1 2.20 3.45 0.001 0.001 0.01 0.01 0.000
4.70 0.94 0.91 0.005 0.92 2 3.45 5.18 0.005 0.005 0.03 0.05 0.000
5.65 0.94 0.79 0.138 0.92 3 5.18 6.18 0.138 0.127 0.15 0.15 0.019
6.70 0.91 0.73 0.270 0.92 4 6.18 7.25 0.270 0.248 0.18 0.20 0.049
7.80 0.91 0.76 0.325 0.92 5 7.25 8.50 0.325 0.299 0.15 0.19 0.057
9.20 0.94 0.82 0.121 0.92 6 8.50 9.55 0.121 0.111 0.12 0.13 0.014
9.90 0.94 0.82 0.255 0.92 7 9.55 10.20 0.255 0.234 0.12 0.08 0.019

10.50 0.98 0.82 0.127 0.92 8 10.20 11.10 0.127 0.116 0.15 0.14 0.016
11.70 0.94 0.79 0.353 0.92 9 11.10 12.20 0.353 0.324 0.15 0.17 0.054
12.70 0.88 0.76 0.274 0.92 10 12.20 13.15 0.274 0.252 0.12 0.12 0.029
13.60 0.91 0.78 0.173 0.92 11 13.15 14.10 0.173 0.160 0.14 0.13 0.021
14.60 0.91 0.79 0.116 0.92 12 14.10 15.15 0.116 0.106 0.12 0.13 0.014
15.70 1.02 0.76 0.125 0.92 13 15.15 16.20 0.125 0.115 0.26 0.27 0.031
16.70 1.04 0.85 0.095 0.92 14 16.20 17.40 0.095 0.087 0.18 0.22 0.019

RB 18.10 0.85 0.85 0.000 0.92 15 17.40 18.10 0.024 0.022 0.05 0.03 0.001
0.81

Total Flow: 0.343

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 12, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S7 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S7 - Muskeg River WSC
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S07 Muskeg River near Fort McKay (07DA008)\[S7 MMT and Rating Curve.xls]S7 Apr 28 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River WSC Data Entry By: FF
S7 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6338944 N, 465408 E SE-32-94-10-W4
Level Readings and Measurements

Date of Measurement: 0.300 El: 275.565
7:58 AM MDT 3.469 El: 272.396
8:20 AM MDT Top of Ice Level Reading: El:

Transducer  Reading & Calc'd El.: 1.271 El: 271.125
Weather Conditions: 10 �C, clear, calm Other: El:

River Conditions: No ice cover, discharge appeared to be approaching bankfull stage.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.70 0.00 0.000 1.00 1 2.70 2.85 0.030 0.030 0.09 0.01 0.000
3.00 0.34 0.120 1.00 2 2.85 3.25 0.120 0.120 0.34 0.14 0.016
3.50 0.60 0.320 1.00 3 3.25 3.75 0.320 0.320 0.60 0.30 0.096
4.00 0.72 0.270 1.00 4 3.75 4.50 0.270 0.270 0.72 0.54 0.146
5.00 0.93 0.410 1.00 5 4.50 5.50 0.410 0.410 0.93 0.93 0.381
6.00 1.03 0.490 1.00 6 5.50 6.50 0.490 0.490 1.03 1.03 0.505
7.00 1.12 0.550 1.00 7 6.50 7.50 0.550 0.550 1.12 1.12 0.616
8.00 1.10 0.590 1.00 8 7.50 8.50 0.590 0.590 1.10 1.10 0.649
9.00 1.09 0.670 1.00 9 8.50 9.50 0.670 0.670 1.09 1.09 0.730

10.00 1.10 0.620 1.00 10 9.50 10.50 0.620 0.620 1.10 1.10 0.682
11.00 1.15 0.650 1.00 11 10.50 11.50 0.650 0.650 1.15 1.15 0.748
12.00 1.13 0.640 1.00 12 11.50 12.50 0.640 0.640 1.13 1.13 0.723
13.00 1.11 0.690 1.00 13 12.50 13.50 0.690 0.690 1.11 1.11 0.766
14.00 1.12 0.610 1.00 14 13.50 14.50 0.610 0.610 1.12 1.12 0.683
15.00 1.13 0.570 1.00 15 14.50 15.50 0.570 0.570 1.13 1.13 0.644
16.00 1.05 0.610 1.00 16 15.50 16.50 0.610 0.610 1.05 1.05 0.641
17.00 1.08 0.540 1.00 17 16.50 17.50 0.540 0.540 1.08 1.08 0.583
18.00 0.84 0.440 1.00 18 17.50 18.25 0.440 0.440 0.84 0.63 0.277
18.50 0.53 0.380 1.00 19 18.25 19.10 0.380 0.380 0.53 0.45 0.171

RB 19.70 0.00 0.000 1.00 20 19.10 19.70 0.095 0.095 0.13 0.08 0.008

Total Flow: 9.065

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

April 28, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S7 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S7 - Muskeg River WSC
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S07 Muskeg River near Fort McKay (07DA008)\[S7 MMT and Rating Curve.xls]S7 May 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DK
Muskeg River WSC Data Entry By: DK
S7 Meter Type and No.: N/A

Coordinates & Legal: 6338944 N, 465408 E SE-32-94-10-W4
Level Readings and Measurements

Date of Measurement: 0.532 El: 275.565
11:50 AM MDT 3.761 El: 272.336

Top of Ice Level Reading: El:
Transducer  Reading & Calc'd El.: 1.208 El: 271.128

Weather Conditions: Clear, Sunny Other: El:
River Conditions: No Ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Total Flow: -

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 24, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S7 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S7 - Muskeg River WSC
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S07 Muskeg River near Fort McKay (07DA008)\[S7 MMT and Rating Curve.xls]S7 June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DK
Muskeg River WSC Data Entry By: DK
S7 Meter Type and No.: N/A

Coordinates & Legal: 6338944 N, 465408 E SE-32-94-10-W4
Level Readings and Measurements

Date of Measurement: 1.012 El: 275.565
7:20 AM MDT 4.354 El: 272.223

Top of Ice Level Reading: El:
Transducer  Reading & Calc'd El.: 1.109 El: 271.114

Weather Conditions: +20°C, Light Rain Other: El:
River Conditions: No Ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Total Flow: -

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 24, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S7 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S7 - Muskeg River WSC
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S07 Muskeg River near Fort McKay (07DA008)\[S7 MMT and Rating Curve.xls]S7 Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DF/DK
Muskeg River WSC Data Entry By: DK
S7 Meter Type and No.: N/A

Coordinates & Legal: 6338944 N, 465408 E SE-32-94-10-W4
Level Readings and Measurements

Date of Measurement: 0.674 El: 275.565
7:45 AM MDT 4.148 El: 272.091

Top of Ice Level Reading: El:
Transducer  Reading & Calc'd El.: 0.974 El: 271.117

Weather Conditions: +15°C, Cloudy Other: El:
River Conditions: No Ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Total Flow: -

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 18, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S7 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S7 - Muskeg River WSC
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S07 Muskeg River near Fort McKay (07DA008)\[S7 MMT and Rating Curve.xls]S7 Oct 11 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DK/DM
Muskeg River WSC Data Entry By: DK 
S7 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6338944 N, 465408 E SE-32-94-10-W4
Level Readings and Measurements

Date of Measurement: 0.325 El: 275.565
4:54 PM MDT 3.568 El: 272.322
5:07 PM MDT Top of Ice Level Reading: El:

Transducer  Reading & Calc'd El.: 1.152 El: 271.170
Weather Conditions: 10 �C, Scattered Clouds, Light SW Wind Other: El:

River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 3.50 0.00 0.000 1.00 1 3.50 3.75 0.008 0.008 0.10 0.03 0.000
4.00 0.40 0.030 1.00 2 3.75 4.50 0.030 0.030 0.40 0.30 0.009
5.00 0.64 0.180 1.00 3 4.50 5.50 0.180 0.180 0.64 0.64 0.115
6.00 0.83 0.300 1.00 4 5.50 6.50 0.300 0.300 0.83 0.83 0.249
7.00 0.92 0.260 1.00 5 6.50 7.50 0.260 0.260 0.92 0.92 0.239
8.00 0.92 0.370 1.00 6 7.50 8.50 0.370 0.370 0.92 0.92 0.340
9.00 0.91 0.420 1.00 7 8.50 9.50 0.420 0.420 0.91 0.91 0.382

10.00 0.98 0.510 1.00 8 9.50 10.50 0.510 0.510 0.98 0.98 0.500
11.00 0.98 0.550 1.00 9 10.50 11.50 0.550 0.550 0.98 0.98 0.539
12.00 1.01 0.550 1.00 10 11.50 12.50 0.550 0.550 1.01 1.01 0.556
13.00 1.02 0.650 1.00 11 12.50 13.50 0.650 0.650 1.02 1.02 0.663
14.00 0.97 0.675 1.00 12 13.50 14.50 0.675 0.675 0.97 0.97 0.655
15.00 0.89 0.650 1.00 13 14.50 15.50 0.650 0.650 0.89 0.89 0.579
16.00 0.90 0.500 1.00 14 15.50 16.50 0.500 0.500 0.90 0.90 0.450
17.00 0.91 0.450 1.00 15 16.50 17.50 0.450 0.450 0.91 0.91 0.410
18.00 0.90 0.360 1.00 16 17.50 18.50 0.360 0.360 0.90 0.90 0.324
19.00 0.76 0.210 1.00 17 18.50 19.50 0.210 0.210 0.76 0.76 0.160
20.00 0.29 0.125 1.00 18 19.50 20.45 0.125 0.125 0.29 0.28 0.034

RB 20.90 0.00 0.000 1.00 19 20.45 20.90 0.031 0.031 0.07 0.03 0.001

Total Flow: 6.204

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 11, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S7 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S7 - Muskeg River near Fort McKay (07DA008)
Hydrometric Measurement Record
File: P:\Projects\MSA 2002\200217 RAMP\Site Data\S07 Muskeg River near Fort McKay (07DA008)\[S7 MMT and Rating Curve.xls]S7 Dec 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DK/DM/FF
Muskeg River near Fort McKay (07DA008) Data Entry By: DK 
S7 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6338944 N, 465408 E SE-32-94-10-W4 s/n 2004521
Level Readings and Measurements

Date of Measurement: 0.988 El: 275.565
11:50 AM MDT 4.425 El: 272.128
12:04 PM MDT Top of Ice Level Reading: 4.320 El: 272.233

Transducer  Reading & Calc'd El.: 1.006 El: 271.122
Weather Conditions: -10°C, Overcast Other: El:
River Conditions: Complete Ice Cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 5.40 0.00 0.14 0.000 0.90 1 5.40 5.75 0.003 0.002 0.07 0.02 0.000
6.10 0.42 0.14 0.010 0.90 2 5.75 6.35 0.010 0.009 0.28 0.17 0.002
6.60 0.69 0.18 0.090 0.90 3 6.35 7.30 0.090 0.081 0.51 0.48 0.039
8.00 0.87 0.24 0.160 0.90 4 7.30 8.35 0.160 0.144 0.63 0.66 0.095
8.70 0.81 0.24 0.200 0.90 5 8.35 9.05 0.200 0.180 0.57 0.40 0.072
9.40 0.84 0.31 0.210 0.90 6 9.05 9.80 0.210 0.189 0.53 0.40 0.075

10.20 0.80 0.31 0.195 0.90 7 9.80 10.55 0.195 0.176 0.49 0.37 0.064
10.90 0.79 0.31 0.230 0.90 8 10.55 11.30 0.230 0.207 0.48 0.36 0.075
11.70 0.84 0.26 0.220 0.90 9 11.30 12.00 0.220 0.198 0.58 0.41 0.080
12.30 0.84 0.24 0.230 0.90 10 12.00 12.55 0.230 0.207 0.60 0.33 0.068
12.80 0.83 0.23 0.235 0.90 11 12.55 13.03 0.235 0.212 0.60 0.29 0.060
13.25 0.85 0.26 0.235 0.90 12 13.03 13.48 0.235 0.212 0.59 0.27 0.056
13.70 0.82 0.29 0.210 0.90 13 13.48 13.98 0.210 0.189 0.53 0.27 0.050
14.25 0.73 0.33 0.200 0.90 14 13.98 14.58 0.200 0.180 0.40 0.24 0.043
14.90 0.83 0.36 0.195 0.90 15 14.58 15.15 0.195 0.176 0.47 0.27 0.047
15.40 0.80 0.40 0.200 0.90 16 15.15 15.65 0.200 0.180 0.40 0.20 0.036
15.90 0.80 0.44 0.165 0.90 17 15.65 16.20 0.165 0.149 0.36 0.20 0.029
16.50 0.81 0.48 0.160 0.90 18 16.20 16.80 0.160 0.144 0.33 0.20 0.029
17.10 0.78 0.47 0.170 0.90 19 16.80 17.35 0.170 0.153 0.31 0.17 0.026
17.60 0.78 0.42 0.160 0.90 20 17.35 17.90 0.160 0.144 0.36 0.20 0.029
18.20 0.77 0.36 0.150 0.90 21 17.90 18.45 0.150 0.135 0.41 0.23 0.030
18.70 0.70 0.29 0.145 0.90 22 18.45 18.95 0.145 0.131 0.41 0.21 0.027
19.20 0.68 0.25 0.140 0.90 23 18.95 19.50 0.140 0.126 0.43 0.24 0.030
19.80 0.57 0.21 0.160 0.90 24 19.50 20.20 0.160 0.144 0.36 0.25 0.036

LB 20.60 0.00 0.21 0.000 0.90 25 20.20 20.60 0.040 0.036 0.09 0.04 0.001
average 0.29

Total Flow: 1.101

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

December 14, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S7 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S8 - Stanley Creek near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S08 Stanley Creek near the Mouth\[S8 MMT and Rating Curve.xls]S8 May 3 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Stanley Creek near the Mouth Measurement Made By: FF/DM
Roughly 1 km  upstream of the mouth. Data Entry By: DK
S8 Meter Type and No.: N/A

Coordinates & Legal: 6356450 N, 477500 E NW-22-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.437 El: 292.150
3.720 El: 289.867

Top of Ice Level Reading: N/A El: N/A
Transducer Reading: 0.810 El: 289.057

Weather Conditions: +1 °C, Overcast Other: El:
River Conditions: Partial Ice Cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Datalogger and Transducer installed at site. Total Flow: -

River/Stream:
Location:
Site Name:

Bench Mark Reading:
Water Level Reading:Start Time:

May 4, 2003
Time of Measurement

End Time:

MSA 2002-17

March 11, 2004

Measurement Data
Measured Data Calculated Data

 2004-01-26   HCL RAMP Team S8 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S8 - Stanley Creek near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S08 Stanley Creek near the Mouth\[S8 MMT and Rating Curve.xls]S8 May 27 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Stanley Creek near the Mouth Measurement Made By: FF/DK
Roughly 1 km  upstream of the mouth. Data Entry By: FF
S8 Meter Type and No.: N/A

Coordinates & Legal: 6356450 N, 477500 E NW-22-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.206 El: 292.150
3.467 El: 289.889

Top of Ice Level Reading: N/A El: N/A
Transducer Reading: 0.819 El: 289.070

Weather Conditions: +23 °C, Calm, Clear Other: El:
River Conditions:

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Total Flow: -

Time of Measurement

End Time:

MSA 2002-17

March 11, 2004

Measurement Data
Measured Data Calculated Data

Bench Mark Reading:
Water Level Reading:Start Time:

May 27, 2003

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S8 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S8 - Stanley Creek near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S08 Stanley Creek near the Mouth\[S8 MMT and Rating Curve.xls]S8 June 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Stanley Creek near the Mouth Measurement Made By: FF/DK
Roughly 1 km  upstream of the mouth. Data Entry By: DK
S8 Meter Type and No.: N/A

Coordinates & Legal: 6356450 N, 477500 E NW-22-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.571 El: 292.150
3.830 El: 289.891

Top of Ice Level Reading: N/A El: N/A
Transducer Reading: 0.824 El: 289.067

Weather Conditions: +22 °C, Calm, Clear Other: Top of Rod in Water 3.242 El: 290.479
River Conditions:

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Total Flow: -

River/Stream:
Location:
Site Name:

Bench Mark Reading:
Water Level Reading:Start Time:

June 24, 2003
Time of Measurement

End Time:

MSA 2002-17

March 11, 2004

Measurement Data
Measured Data Calculated Data

 2004-01-26   HCL RAMP Team S8 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S8 - Stanley Creek near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S08 Stanley Creek near the Mouth\[S8 MMT and Rating Curve.xls]S8 Aug 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Stanley Creek near the Mouth Measurement Made By: DM/DK
Roughly 1 km  upstream of the mouth. Data Entry By: DK
S8 Meter Type and No.: N/A

Coordinates & Legal: 6356450 N, 477500 E NW-22-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.502 El: 292.150
3.751 El: 289.901

Top of Ice Level Reading: N/A El: N/A
Transducer Reading: 0.829 El: 289.072

Weather Conditions: +20 °C, Scattered Clouds Other:
River Conditions:

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Total Flow: -

Time of Measurement

End Time:

MSA 2002-17

March 11, 2004

Measurement Data
Measured Data Calculated Data

Bench Mark Reading:
Water Level Reading:Start Time:

August 19, 2003

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S8 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S8 - Stanley Creek near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S08 Stanley Creek near the Mouth\[S8 MMT and Rating Curve.xls]S8 Oct 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Stanley Creek near the Mouth Measurement Made By: DM/DK
Roughly 1 km  upstream of the mouth. Data Entry By: DK
S8 Meter Type and No.: N/A

Coordinates & Legal: 6356450 N, 477500 E NW-22-96-9-W4
Level Readings and Measurements

Date of Measurement: 1.445 El: 292.150
3.739 El: 289.856

Top of Ice Level Reading: El: N/A
Transducer Reading: 0.804 El: 289.052

Weather Conditions: +15 °C, Scattered Clouds, Calm Other:
River Conditions:

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Datalogger and Transducer removed from site. Total Flow: -

River/Stream:
Location:
Site Name:

Bench Mark Reading:
Water Level Reading:Start Time:

October 14, 2003
Time of Measurement

End Time:

MSA 2002-17

March 11, 2004

Measurement Data
Measured Data Calculated Data

 2004-01-26   HCL RAMP Team S8 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S9 - Kearl Lake Outlet
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S09 Kearl Lake Outlet\[S9 MMT and Rating Curve.xls]S9 Apr 28 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Outlet Measurement Made By: FF/DM
Kearl Lake Outlet Data Entry By: DK
S9 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6346750 N, 483980 E SE-29-95-8-W4
Level Readings and Measurements

Date of Measurement: 0.570 El: 330.400
3:25 PM MDT 1.507 El: 329.463
3:38 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.571 El: 328.892
Weather Conditions: Clear Other: RB Culvert Invert 1.589 El: 329.381
River Conditions: No ice LB Culvert Invert 1.883 El: 329.087

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 3.50 0.00 0.000 1.00 1 3.50 3.55 0.003 0.003 0.14 0.01 0.000
3.60 0.57 0.010 1.00 2 3.55 3.80 0.010 0.010 0.57 0.14 0.001
4.00 0.66 0.020 1.00 3 3.80 4.13 0.020 0.020 0.66 0.21 0.004
4.25 0.62 0.055 1.00 4 4.13 4.38 0.055 0.055 0.62 0.16 0.009
4.50 0.65 0.100 1.00 5 4.38 4.63 0.100 0.100 0.65 0.16 0.016
4.75 0.68 0.090 1.00 6 4.63 4.88 0.090 0.090 0.68 0.17 0.015
5.00 0.73 0.095 1.00 7 4.88 5.13 0.095 0.095 0.73 0.18 0.017
5.25 0.70 0.130 1.00 8 5.13 5.38 0.130 0.130 0.70 0.18 0.023
5.50 0.73 0.135 1.00 9 5.38 5.63 0.135 0.135 0.73 0.18 0.025
5.75 0.73 0.150 1.00 10 5.63 5.88 0.150 0.150 0.73 0.18 0.027
6.00 0.62 0.130 1.00 11 5.88 6.13 0.130 0.130 0.62 0.16 0.020
6.25 0.72 0.080 1.00 12 6.13 6.38 0.080 0.080 0.72 0.18 0.014
6.50 0.69 0.060 1.00 13 6.38 6.63 0.060 0.060 0.69 0.17 0.010
6.75 0.69 0.075 1.00 14 6.63 6.88 0.075 0.075 0.69 0.17 0.013
7.00 0.69 0.045 1.00 15 6.88 7.13 0.045 0.045 0.69 0.17 0.008
7.25 0.68 0.030 1.00 16 7.13 7.38 0.030 0.030 0.68 0.17 0.005
7.50 0.63 0.035 1.00 17 7.38 7.63 0.035 0.035 0.63 0.16 0.006
7.75 0.58 0.035 1.00 18 7.63 7.83 0.035 0.035 0.58 0.12 0.004

LB 7.90 0.00 0.000 1.00 20 7.83 7.90 0.009 0.009 0.15 0.01 0.000

Notes: 1. Datalogger and Transducer installed at site. Total Flow: 0.218

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

April 28, 2003

March 15, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S9 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S9 - Kearl Lake Outlet
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S09 Kearl Lake Outlet\[S9 MMT and Rating Curve.xls]S9 Apr 29 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Outlet Measurement Made By: FF/DM
Kearl Lake Outlet Data Entry By: DK
S9 Meter Type and No.: N/A

Coordinates & Legal: 6346750 N, 483980 E SE-29-95-8-W4
Level Readings and Measurements

Date of Measurement: 2.350 El: 330.400
9:30 AM MDT 3.325 El: 329.425

Top of Ice Level Reading: N/A El: N/A
Transducer Reading: 0.570 El: 328.855

Weather Conditions: +10 °C, Sunny, Light Wind Other:  U/S RB Culvert Invert 3.490 El: 329.260
River Conditions: No ice U/S LB Culvert Invert 3.628 El: 329.122

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1.No flow measurement taken. Total Flow: -

MSA 2002-17

March 15, 2004

River/Stream:

Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
April 29, 2003 Bench Mark Reading:

Measurement Data
Measured Data Calculated Data

 2004-01-26   HCL RAMP Team S9 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S9 - Kearl Lake Outlet
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S09 Kearl Lake Outlet\[S9 MMT and Rating Curve.xls]S9 May 02 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Outlet Measurement Made By: FF/DM
Kearl Lake Outlet Data Entry By: DK
S9 Meter Type and No.: N/A

Coordinates & Legal: 6346750 N, 483980 E SE-29-95-8-W4
Level Readings and Measurements

Date of Measurement: 2.161 El: 330.400
10:41 AM MDT 3.128 El: 329.433

Top of Ice Level Reading: N/A El: N/A
Transducer Reading: 0.577 El: 328.856

Weather Conditions: +2 °C, Overcast, Light Snow Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Datalogger and Transducer installed at site. Total Flow: -

Bench Mark Reading:

Measurement Data
Measured Data Calculated Data

Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
May 2, 2003

MSA 2002-17

March 15, 2004

River/Stream:

 2004-01-26   HCL RAMP Team S9 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S9 - Kearl Lake Outlet
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S09 Kearl Lake Outlet\[S9 MMT and Rating Curve.xls]S9 May 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Outlet Measurement Made By: FF/DM
Kearl Lake Outlet Data Entry By: DK
S9 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6346750 N, 483980 E SE-29-95-8-W4
Level Readings and Measurements

Date of Measurement: 2.188 El: 330.400
3:15 PM MDT 3.093 El: 329.495
3:27 PM MDT Transducer Level Reading: 3.713 El: 328.875

Transducer Reading: 0.632 El: 328.863
Weather Conditions: +25 °C, Clear, Light wind Other: RB u/s Culvert Invert 3.454 El: 329.134
River Conditions: No ice LB u/s Culvert Invert 3.313 El: 329.275

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 3.85 0.00 0.000 1.00 1 3.85 4.05 0.003 0.003 0.18 0.03 0.000
4.25 0.70 0.010 1.00 2 4.05 4.38 0.010 0.010 0.70 0.23 0.002
4.50 0.70 0.020 1.00 3 4.38 4.63 0.020 0.020 0.70 0.18 0.004
4.75 0.66 0.040 1.00 4 4.63 4.88 0.040 0.040 0.66 0.17 0.007
5.00 0.72 0.090 1.00 5 4.88 5.13 0.090 0.090 0.72 0.18 0.016
5.25 0.75 0.110 1.00 6 5.13 5.38 0.110 0.110 0.75 0.19 0.021
5.50 0.77 0.140 1.00 7 5.38 5.63 0.140 0.140 0.77 0.19 0.027
5.75 0.80 0.160 1.00 8 5.63 5.88 0.160 0.160 0.80 0.20 0.032
6.00 0.78 0.155 1.00 9 5.88 6.13 0.155 0.155 0.78 0.20 0.030
6.25 0.81 0.140 1.00 10 6.13 6.38 0.140 0.140 0.81 0.20 0.028
6.50 0.81 0.110 1.00 11 6.38 6.63 0.110 0.110 0.81 0.20 0.022
6.75 0.81 0.095 1.00 12 6.63 6.88 0.095 0.095 0.81 0.20 0.019
7.00 0.79 0.100 1.00 13 6.88 7.13 0.100 0.100 0.79 0.20 0.020
7.25 0.80 0.080 1.00 14 7.13 7.38 0.080 0.080 0.80 0.20 0.016
7.50 0.68 0.075 1.00 15 7.38 7.63 0.075 0.075 0.68 0.17 0.013
7.75 0.71 0.075 1.00 16 7.63 7.88 0.075 0.075 0.71 0.18 0.013
8.00 0.65 0.100 1.00 17 7.88 8.13 0.100 0.100 0.65 0.16 0.016
8.25 0.62 0.030 1.00 18 8.13 8.38 0.030 0.030 0.62 0.16 0.005

LB 8.50 0.00 0.000 1.00 19 8.38 8.50 0.008 0.008 0.16 0.02 0.000

Total Flow: 0.291

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 24, 2003

March 15, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S9 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S9 - Kearl Lake Outlet
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S09 Kearl Lake Outlet\[S9 MMT and Rating Curve.xls]S9 June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Outlet Measurement Made By: FF/DM
Kearl Lake Outlet Data Entry By: DK
S9 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6346750 N, 483980 E SE-29-95-8-W4
Level Readings and Measurements

Date of Measurement: 2.408 El: 330.400
10:45 AM MDT 3.145 El: 329.663
11:06 AM MDT Transducer Level Reading: El:

Transducer Reading: 0.818 El: 328.845
Weather Conditions: +10 °C, Light Rain Other: RB u/s Culvert Invert 3.508 El: 329.300
River Conditions: No ice LB u/s Culvert Invert 3.671 El: 329.137

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 3.00 0.00 0.000 1.00 1 3.00 3.25 0.005 0.005 0.02 0.01 0.000
3.50 0.09 0.021 1.00 2 3.25 3.75 0.021 0.021 0.09 0.05 0.001
4.00 0.13 0.049 1.00 3 3.75 4.20 0.049 0.049 0.13 0.06 0.003
4.40 0.79 0.227 1.00 4 4.20 4.58 0.227 0.227 0.79 0.30 0.067
4.75 0.85 0.206 1.00 5 4.58 4.88 0.206 0.206 0.85 0.26 0.053
5.00 0.90 0.182 1.00 6 4.88 5.13 0.182 0.182 0.90 0.23 0.041
5.25 0.93 0.243 1.00 7 5.13 5.38 0.243 0.243 0.93 0.23 0.056
5.50 0.95 0.167 1.00 8 5.38 5.63 0.167 0.167 0.95 0.24 0.040
5.75 0.94 0.202 1.00 9 5.63 5.88 0.202 0.202 0.94 0.24 0.047
6.00 0.99 0.199 1.00 10 5.88 6.13 0.199 0.199 0.99 0.25 0.049
6.25 0.94 0.356 1.00 11 6.13 6.38 0.356 0.356 0.94 0.24 0.084
6.50 0.96 0.345 1.00 12 6.38 6.63 0.345 0.345 0.96 0.24 0.083
6.75 0.97 0.309 1.00 13 6.63 6.88 0.309 0.309 0.97 0.24 0.075
7.00 0.99 0.253 1.00 14 6.88 7.13 0.253 0.253 0.99 0.25 0.063
7.25 0.97 0.211 1.00 15 7.13 7.38 0.211 0.211 0.97 0.24 0.051
7.50 0.96 0.179 1.00 16 7.38 7.63 0.179 0.179 0.96 0.24 0.043
7.75 0.90 0.170 1.00 17 7.63 7.88 0.170 0.170 0.90 0.23 0.038
8.00 0.83 0.143 1.00 18 7.88 8.13 0.143 0.143 0.83 0.21 0.030
8.25 0.82 0.020 1.00 19 8.13 8.38 0.020 0.020 0.82 0.21 0.004
8.50 0.81 0.029 1.00 20 8.38 8.63 0.029 0.029 0.81 0.20 0.006
8.75 0.23 0.080 1.00 21 8.63 8.88 0.080 0.080 0.23 0.06 0.005
9.00 0.17 0.020 1.00 22 8.88 9.25 0.020 0.020 0.17 0.06 0.001
9.50 0.07 0.003 1.00 23 9.25 10.00 0.003 0.003 0.07 0.05 0.000

RB 10.50 0.00 0.000 1.00 24 10.00 10.50 0.001 0.001 0.00 0.00 0.000

Total Flow: 0.840

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 21, 2003

March 15, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S9 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S9 - Kearl Lake Outlet
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S09 Kearl Lake Outlet\[S9 MMT and Rating Curve.xls]S9 Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Outlet Measurement Made By: DK/DM
Kearl Lake Outlet Data Entry By: DK
S9 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6346750 N, 483980 E SE-29-95-8-W4
Level Readings and Measurements

Date of Measurement: 2.272 El: 330.400
10:47 AM MDT 3.157 El: 329.515
10:55 AM MDT Transducer Level Reading: El:

Transducer Reading: 0.674 El: 328.841
Weather Conditions: +20 °C, Overcast Other: RB u/s Culvert Crown 3.456 El: 329.216
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 5.90 0.00 0.000 1.00 1 5.90 6.10 0.003 0.003 0.04 0.01 0.000
6.30 0.14 0.010 1.00 2 6.10 6.65 0.010 0.010 0.14 0.08 0.001
7.00 0.72 0.010 1.00 3 6.65 7.25 0.010 0.010 0.72 0.43 0.004
7.50 0.78 0.050 1.00 4 7.25 7.63 0.050 0.050 0.78 0.29 0.015
7.75 0.81 0.160 1.00 5 7.63 7.88 0.160 0.160 0.81 0.20 0.032
8.00 0.85 0.110 1.00 6 7.88 8.13 0.110 0.110 0.85 0.21 0.023
8.25 0.87 0.080 1.00 7 8.13 8.38 0.080 0.080 0.87 0.22 0.017
8.50 0.86 0.060 1.00 8 8.38 8.63 0.060 0.060 0.86 0.22 0.013
8.75 0.77 0.140 1.00 9 8.63 8.88 0.140 0.140 0.77 0.19 0.027
9.00 0.85 0.140 1.00 10 8.88 9.13 0.140 0.140 0.85 0.21 0.030
9.25 0.83 0.080 1.00 11 9.13 9.38 0.080 0.080 0.83 0.21 0.017
9.50 0.81 0.060 1.00 12 9.38 9.63 0.060 0.060 0.81 0.20 0.012
9.75 0.81 0.050 1.00 13 9.63 9.88 0.050 0.050 0.81 0.20 0.010

10.00 0.83 0.080 1.00 14 9.88 10.13 0.080 0.080 0.83 0.21 0.017
10.25 0.88 0.140 1.00 15 10.13 10.38 0.140 0.140 0.88 0.22 0.031
10.50 0.71 0.150 1.00 16 10.38 10.63 0.150 0.150 0.71 0.18 0.027
10.75 0.77 0.060 1.00 17 10.63 10.95 0.060 0.060 0.77 0.25 0.015

LB 11.14 0.00 0.000 1.00 18 10.95 11.14 0.015 0.015 0.00 0.00 0.000

Total Flow: 0.290

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 18, 2003

March 15, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S9 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S9 - Kearl Lake Outlet
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S09 Kearl Lake Outlet\[S9 MMT and Rating Curve.xls]S9 Oct 11 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Kearl Lake Outlet Measurement Made By: DK/DM
Kearl Lake Outlet Data Entry By: DK
S9 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6346750 N, 483980 E SE-29-95-8-W4
Level Readings and Measurements

Date of Measurement: 2.165 El: 330.400
12:39 PM MDT 2.948 El: 329.617
12:49 PM MDT Transducer Level Reading: El:

Transducer Reading: 0.760 El: 328.857
Weather Conditions: +10 °C, Clear, Light SE Wind Other: RB u/s Culvert Crown 2.193 El: 330.372
River Conditions: No ice LB u/s Culvert Crown 2.271 El: 330.294

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 4.60 0.00 0.000 1.00 1 4.60 4.80 0.000 0.000 0.02 0.00 0.000
5.00 0.06 0.000 1.00 2 4.80 5.15 0.000 0.000 0.06 0.02 0.000
5.30 0.11 0.010 1.00 3 5.15 5.40 0.010 0.010 0.11 0.03 0.000
5.50 0.79 0.003 1.00 4 5.40 5.65 0.003 0.003 0.79 0.20 0.001
5.80 0.83 0.003 1.00 5 5.65 5.90 0.003 0.003 0.83 0.21 0.001
6.00 0.84 0.010 1.00 6 5.90 6.13 0.010 0.010 0.84 0.19 0.002
6.25 0.78 0.065 1.00 7 6.13 6.38 0.065 0.065 0.78 0.20 0.013
6.50 0.82 0.050 1.00 8 6.38 6.63 0.050 0.050 0.82 0.21 0.010
6.75 0.86 0.070 1.00 9 6.63 6.88 0.070 0.070 0.86 0.22 0.015
7.00 0.89 0.070 1.00 10 6.88 7.13 0.070 0.070 0.89 0.22 0.016
7.25 0.93 0.090 1.00 11 7.13 7.38 0.090 0.090 0.93 0.23 0.021
7.50 0.90 0.070 1.00 12 7.38 7.63 0.070 0.070 0.90 0.23 0.016
7.75 0.93 0.110 1.00 13 7.63 7.88 0.110 0.110 0.93 0.23 0.026
8.00 0.92 0.100 1.00 14 7.88 8.13 0.100 0.100 0.92 0.23 0.023
8.25 0.91 0.050 1.00 15 8.13 8.38 0.050 0.050 0.91 0.23 0.011
8.50 0.89 0.045 1.00 16 8.38 8.63 0.045 0.045 0.89 0.22 0.010
8.75 0.90 0.030 1.00 17 8.63 8.88 0.030 0.030 0.90 0.23 0.007
9.00 0.83 0.110 1.00 18 8.88 9.13 0.110 0.110 0.83 0.21 0.023
9.25 0.85 0.140 1.00 19 9.13 9.38 0.140 0.140 0.85 0.21 0.030
9.50 0.79 0.185 1.00 20 9.38 9.63 0.185 0.185 0.79 0.20 0.037
9.75 0.76 0.040 1.00 21 9.63 9.88 0.040 0.040 0.76 0.19 0.008

10.00 0.14 0.003 1.00 22 9.88 10.15 0.003 0.003 0.14 0.04 0.000
LB 10.30 0.00 0.000 1.00 23 10.15 10.30 0.001 0.001 0.00 0.00 0.000

Total Flow: 0.267

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 11, 2003

March 15, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S9 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10 - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10 Apr 29 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: FF/DM
Wapasu Creek Data Entry By: DK
S10 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4
Level Readings and Measurements

Date of Measurement: 2.760 El: 100.000
11:40 AM MDT 2.922 El: 99.838
11:58 AM MDT Top of Ice Level Reading: n.a. El: n.a

Transducer Reading: (temp.) 3.636 El: 99.124
Weather Conditions: Clear, 15°C Other: 2ndary Benchmark: 1.850 100.910
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 2.80 0.00 0.000 1.00 1 2.80 2.95 0.003 0.003 0.15 0.02 0.000
3.10 0.58 0.010 1.00 2 2.95 3.30 0.010 0.010 0.58 0.20 0.002
3.50 0.81 0.030 1.00 3 3.30 3.63 0.030 0.030 0.81 0.26 0.008
3.75 0.84 0.160 1.00 4 3.63 3.88 0.160 0.160 0.84 0.21 0.034
4.00 0.95 0.110 1.00 5 3.88 4.13 0.110 0.110 0.95 0.24 0.026
4.25 0.99 0.310 1.00 6 4.13 4.38 0.310 0.310 0.99 0.25 0.077
4.50 0.95 0.230 1.00 7 4.38 4.63 0.230 0.230 0.95 0.24 0.055
4.75 0.99 0.300 1.00 8 4.63 4.88 0.300 0.300 0.99 0.25 0.074
5.00 0.91 0.330 1.00 9 4.88 5.13 0.330 0.330 0.91 0.23 0.075
5.25 0.87 0.380 1.00 10 5.13 5.38 0.380 0.380 0.87 0.22 0.083
5.50 0.99 0.275 1.00 11 5.38 5.63 0.275 0.275 0.99 0.25 0.068
5.75 0.93 0.235 1.00 12 5.63 5.88 0.235 0.235 0.93 0.23 0.055
6.00 0.90 0.180 1.00 13 5.88 6.13 0.180 0.180 0.90 0.23 0.041
6.25 0.90 0.130 1.00 14 6.13 6.38 0.130 0.130 0.90 0.23 0.029
6.50 0.84 0.175 1.00 15 6.38 6.63 0.175 0.175 0.84 0.21 0.037
6.75 0.80 0.095 1.00 16 6.63 6.88 0.095 0.095 0.80 0.20 0.019
7.00 0.76 0.095 1.00 17 6.88 7.13 0.095 0.095 0.76 0.19 0.018
7.25 0.77 0.035 1.00 18 7.13 7.38 0.035 0.035 0.77 0.19 0.007
7.50 0.65 0.015 1.00 19 7.38 7.65 0.015 0.015 0.65 0.18 0.003
7.80 0.42 0.010 1.00 20 7.65 7.95 0.010 0.010 0.42 0.13 0.001
8.10 0.26 0.010 1.00 21 7.95 8.30 0.010 0.010 0.26 0.09 0.001
8.50 0.12 0.010 1.00 22 8.30 8.75 0.010 0.010 0.12 0.05 0.001

LB 9.00 0.00 0.000 1.00 23 8.75 9.00 0.003 0.003 0.03 0.01 0.000

Notes: 1. Datalogger and Transducer installed at site. Total Flow: 0.711
2. Secondary Benchmark installed at site.

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

April 29, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10 - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10 May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: FF/DK
Wapasu Creek Data Entry By: DK
S10 Meter Type and No.: N/A

Coordinates & Legal: 6355500 N, 490350 E NW-24-96-8-W4
Level Readings and Measurements

Date of Measurement: 2.542 El: 100.000
2.580 99.962

Top of Ice Level Reading:
Transducer Level: (temp.) 0.888 El: 99.074

Weather Conditions: +28 °C, Clear Transducer Reading:
River Conditions: No ice Other: 2ndary Benchmark (LB): 1.634 100.91

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Datalogger and Transducer removed at 12:00. Total Flow: -
2. Datalogger and Transducer installed in permanent standpipe approximately 5m downstream of old site.

Time of Measurement

End Time:

MSA 2002-17

March 11, 2004

Measurement Data
Measured Data Calculated Data

Bench Mark Reading:
Water Level Reading:Start Time:

May 25, 2003

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10A - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10A May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: FF/DK
Wapasu Creek Data Entry By: DK
S10A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4
Level Readings and Measurements

Date of Measurement: 2.542 El: 100.000
12:28 PM MDT old 2.580 El: 99.962
12:43 PM MDT new 2.655 El: 99.887

Transducer Reading: 0.849 El: 99.038
Weather Conditions: +28 °C, Clear Other: 2ndary Benchmark (LB): 1.634 El: 100.908
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 2.60 0.00 0.000 1.00 1 2.60 2.68 0.005 0.005 0.10 0.01 0.000
2.75 0.41 0.020 1.00 2 2.68 2.88 0.020 0.020 0.41 0.08 0.002
3.00 0.44 0.020 1.00 3 2.88 3.25 0.020 0.020 0.44 0.17 0.003
3.50 0.31 0.020 1.00 4 3.25 3.75 0.020 0.020 0.31 0.16 0.003
4.00 0.63 0.015 1.00 5 3.75 4.25 0.015 0.015 0.63 0.32 0.005
4.50 0.84 0.030 1.00 6 4.25 4.75 0.030 0.030 0.84 0.42 0.013
5.00 1.16 0.140 1.00 7 4.75 5.25 0.140 0.140 1.16 0.58 0.081
5.50 1.22 0.13 0.230 1.00 8 5.25 5.75 0.180 0.180 1.22 0.61 0.110
6.00 1.23 0.22 0.360 1.00 9 5.75 6.13 0.290 0.290 1.23 0.46 0.134
6.25 1.23 0.26 0.380 1.00 10 6.13 6.38 0.320 0.320 1.23 0.31 0.098
6.50 1.22 0.46 0.340 1.00 11 6.38 6.63 0.400 0.400 1.22 0.31 0.122
6.75 1.26 0.40 0.380 1.00 12 6.63 6.88 0.390 0.390 1.26 0.32 0.123
7.00 1.25 0.44 0.390 1.00 13 6.88 7.13 0.415 0.415 1.25 0.31 0.130
7.25 1.25 0.37 0.430 1.00 14 7.13 7.38 0.400 0.400 1.25 0.31 0.125
7.50 1.15 0.37 0.290 1.00 15 7.38 7.63 0.330 0.330 1.15 0.29 0.095
7.75 1.14 0.370 1.00 16 7.63 7.88 0.370 0.370 1.14 0.29 0.105
8.00 1.07 0.230 1.00 17 7.88 8.13 0.230 0.230 1.07 0.27 0.062
8.25 1.02 0.135 1.00 18 8.13 8.38 0.135 0.135 1.02 0.26 0.034
8.50 0.94 0.130 1.00 19 8.38 8.63 0.130 0.130 0.94 0.24 0.031
8.75 0.81 0.060 1.00 20 8.63 8.88 0.060 0.060 0.81 0.20 0.012
9.00 0.18 0.030 1.00 21 8.88 9.06 0.030 0.030 0.18 0.03 0.001

LB 9.12 0.00 0.000 1.00 22 9.06 9.12 0.008 0.008 0.05 0.00 0.000

Total Flow: 1.288

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Water Level Reading:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 25, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10A - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10A June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: FF/DK
Wapasu Creek Data Entry By: DK
S10A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4
Level Readings and Measurements

Date of Measurement: 2.586 El: 100.000
11:54 AM MDT 2.881 El: 99.705
12:12 PM MDT El:

Transducer Reading: 0.647 El: 99.058
Weather Conditions: +12 °C, Light Rain, Light Wind Other: 2ndary Benchmark (LB): 1.679 El: 100.907
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.70 0.00 0.000 1.00 1 1.70 1.75 0.001 0.001 0.05 0.00 0.000
1.80 0.18 0.003 1.00 2 1.75 2.15 0.003 0.003 0.18 0.07 0.000
2.50 0.20 0.003 1.00 3 2.15 2.75 0.003 0.003 0.20 0.12 0.000
3.00 0.37 0.003 1.00 4 2.75 3.25 0.003 0.003 0.37 0.19 0.001
3.50 0.56 0.059 1.00 5 3.25 3.63 0.059 0.059 0.56 0.21 0.012
3.75 0.65 0.077 1.00 6 3.63 3.88 0.077 0.077 0.65 0.16 0.013
4.00 0.81 0.146 1.00 7 3.88 4.13 0.146 0.146 0.81 0.20 0.030
4.25 0.92 0.249 1.00 8 4.13 4.38 0.249 0.249 0.92 0.23 0.057
4.50 0.99 0.293 1.00 9 4.38 4.63 0.293 0.293 0.99 0.25 0.073
4.75 0.99 0.367 1.00 10 4.63 4.88 0.367 0.367 0.99 0.25 0.091
5.00 1.00 0.416 1.00 11 4.88 5.13 0.416 0.416 1.00 0.25 0.104
5.25 1.00 0.365 1.00 12 5.13 5.38 0.365 0.365 1.00 0.25 0.091
5.50 1.05 0.300 1.00 13 5.38 5.63 0.300 0.300 1.05 0.26 0.079
5.75 1.07 0.353 1.00 14 5.63 5.88 0.353 0.353 1.07 0.27 0.094
6.00 1.10 0.259 1.00 15 5.88 6.13 0.259 0.259 1.10 0.28 0.071
6.25 1.07 0.162 1.00 16 6.13 6.38 0.162 0.162 1.07 0.27 0.043
6.50 1.02 0.119 1.00 17 6.38 6.63 0.119 0.119 1.02 0.26 0.030
6.75 0.98 0.154 1.00 18 6.63 6.88 0.154 0.154 0.98 0.25 0.038
7.00 0.91 0.003 1.00 19 6.88 7.13 0.003 0.003 0.91 0.23 0.001
7.25 0.80 0.003 1.00 20 7.13 7.50 0.003 0.003 0.80 0.30 0.001
7.75 0.63 0.003 1.00 21 7.50 7.90 0.003 0.003 0.63 0.25 0.001

RB 8.05 0.00 0.000 1.00 22 7.90 8.05 0.001 0.001 0.16 0.02 0.000

Total Flow: 0.830

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 21, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Top of ice:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10A - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10A Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: DM/DK
Wapasu Creek Data Entry By: DK
S10A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4
Level Readings and Measurements

Date of Measurement: (LB BM) 1.159 El: 100.908
12:06 PM MDT 2.565 El: 99.502
12:14 PM MDT El:

Transducer Reading: 0.451 El: 99.052
Weather Conditions: +20 °C, Overcast Other: El:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 4.70 0.00 0.000 1.00 1 4.70 4.75 0.008 0.008 0.08 0.00 0.000
4.80 0.33 0.030 1.00 2 4.75 4.90 0.030 0.030 0.33 0.05 0.001
5.00 0.48 0.030 1.00 3 4.90 5.13 0.030 0.030 0.48 0.11 0.003
5.25 0.48 0.050 1.00 4 5.13 5.38 0.050 0.050 0.48 0.12 0.006
5.50 0.59 0.020 1.00 5 5.38 5.63 0.020 0.020 0.59 0.15 0.003
5.75 0.63 0.040 1.00 6 5.63 5.88 0.040 0.040 0.63 0.16 0.006
6.00 0.53 0.040 1.00 7 5.88 6.13 0.040 0.040 0.53 0.13 0.005
6.25 0.71 0.070 1.00 8 6.13 6.38 0.070 0.070 0.71 0.18 0.012
6.50 0.72 0.040 1.00 9 6.38 6.63 0.040 0.040 0.72 0.18 0.007
6.75 0.71 0.060 1.00 10 6.63 6.88 0.060 0.060 0.71 0.18 0.011
7.00 0.72 0.040 1.00 11 6.88 7.13 0.040 0.040 0.72 0.18 0.007
7.25 0.71 0.050 1.00 12 7.13 7.38 0.050 0.050 0.71 0.18 0.009
7.50 0.65 0.040 1.00 13 7.38 7.63 0.040 0.040 0.65 0.16 0.007
7.75 0.64 0.020 1.00 14 7.63 7.88 0.020 0.020 0.64 0.16 0.003
8.00 0.63 0.050 1.00 15 7.88 8.13 0.050 0.050 0.63 0.16 0.008
8.25 0.56 0.035 1.00 16 8.13 8.38 0.035 0.035 0.56 0.14 0.005
8.50 0.52 0.030 1.00 17 8.38 8.63 0.030 0.030 0.52 0.13 0.004
8.75 0.40 0.030 1.00 18 8.63 8.88 0.030 0.030 0.40 0.10 0.003
9.00 0.32 0.020 1.00 19 8.88 9.15 0.020 0.020 0.32 0.09 0.002
9.30 0.28 0.003 1.00 20 9.15 9.55 0.003 0.003 0.28 0.11 0.000

RB 9.80 0.00 0.000 1.00 21 9.55 9.80 0.001 0.001 0.07 0.02 0.000

Total Flow: 0.103

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Top of ice:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 25, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10A - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10A Oct 11 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: DM/DK
Wapasu Creek Data Entry By: DK
S10A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4
Level Readings and Measurements

Date of Measurement: (LB BM) 1.135 El: 100.908
9:52 AM MDT 2.304 El: 99.739
10:10 AM MDT El:

Transducer Reading: 0.649 El: 99.090
Weather Conditions: +10 °C, Clear, Calm Other: El:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 4.90 0.00 0.000 1.00 1 4.90 5.15 0.001 0.001 0.04 0.01 0.000
5.40 0.17 0.003 1.00 2 5.15 5.60 0.003 0.003 0.17 0.08 0.000
5.80 0.29 0.100 1.00 3 5.60 6.05 0.100 0.100 0.29 0.13 0.013
6.30 0.30 0.255 1.00 4 6.05 6.50 0.255 0.255 0.30 0.14 0.034
6.70 0.43 0.230 1.00 5 6.50 6.85 0.230 0.230 0.43 0.15 0.035
7.00 0.39 0.345 1.00 6 6.85 7.10 0.345 0.345 0.39 0.10 0.034
7.20 0.38 0.340 1.00 7 7.10 7.25 0.340 0.340 0.38 0.06 0.019
7.30 0.40 0.440 1.00 8 7.25 7.35 0.440 0.440 0.40 0.04 0.018
7.40 0.41 0.510 1.00 9 7.35 7.45 0.510 0.510 0.41 0.04 0.021
7.50 0.44 0.540 1.00 10 7.45 7.55 0.540 0.540 0.44 0.04 0.024
7.60 0.49 0.495 1.00 11 7.55 7.65 0.495 0.495 0.49 0.05 0.024
7.70 0.49 0.595 1.00 12 7.65 7.75 0.595 0.595 0.49 0.05 0.029
7.80 0.49 0.440 1.00 13 7.75 7.85 0.440 0.440 0.49 0.05 0.022
7.90 0.46 0.530 1.00 14 7.85 7.95 0.530 0.530 0.46 0.05 0.024
8.00 0.45 0.510 1.00 15 7.95 8.05 0.510 0.510 0.45 0.04 0.023
8.10 0.44 0.580 1.00 16 8.05 8.15 0.580 0.580 0.44 0.04 0.026
8.20 0.23 0.620 1.00 17 8.15 8.25 0.620 0.620 0.23 0.02 0.014
8.30 0.21 0.550 1.00 18 8.25 8.35 0.550 0.550 0.21 0.02 0.012
8.40 0.28 0.600 1.00 19 8.35 8.45 0.600 0.600 0.28 0.03 0.017
8.50 0.29 0.510 1.00 20 8.45 8.55 0.510 0.510 0.29 0.03 0.015
8.60 0.36 0.450 1.00 21 8.55 8.65 0.450 0.450 0.36 0.04 0.016
8.70 0.38 0.420 1.00 22 8.65 8.75 0.420 0.420 0.38 0.04 0.016
8.80 0.33 0.450 1.00 23 8.75 8.85 0.450 0.450 0.33 0.03 0.015
8.90 0.26 0.360 1.00 24 8.85 8.95 0.360 0.360 0.26 0.03 0.009
9.00 0.15 0.260 1.00 25 8.95 9.05 0.260 0.260 0.15 0.01 0.004
9.10 0.08 0.155 1.00 26 9.05 9.15 0.155 0.155 0.08 0.01 0.001

RB 9.20 0.00 0.000 1.00 27 9.15 9.20 0.039 0.039 0.02 0.00 0.000

Total Flow: 0.464

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 11, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Top of ice:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10A - Wapasu Creek at Canterra Road
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10A Dec 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: DM/DK/FF
Wapasu Creek at Canterra Road Data Entry By: FF
S10A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4 s/n 2004521
Level Readings and Measurements

Date of Measurement: (LB BM) 1.279 El: 100.908
8:45 AM MDT 2.771 El: 99.416
9:08 AM MDT 2.709 El: 99.478

Transducer Reading: 0.388 El: 99.028
Weather Conditions: -10 °C, Overcast, Calm Other: D/S LB corner of bridge -0.717 El: 102.904
River Conditions: Complete ice cover. First ice affected measurement completed at the site.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.80 0.00 0.07 0.000 0.90 1 2.80 2.98 0.028 0.025 0.05 0.01 0.000
3.15 0.25 0.07 0.110 0.90 2 2.98 3.23 0.110 0.099 0.18 0.05 0.004
3.30 0.39 0.10 0.030 0.90 3 3.23 3.43 0.030 0.027 0.29 0.06 0.002
3.55 0.39 0.10 0.030 0.90 4 3.43 3.63 0.030 0.027 0.29 0.06 0.002
3.70 0.44 0.15 0.050 0.90 5 3.63 3.80 0.050 0.045 0.29 0.05 0.002
3.90 0.44 0.15 0.055 0.90 6 3.80 4.00 0.055 0.050 0.29 0.06 0.003
4.10 0.58 0.15 0.050 0.90 7 4.00 4.15 0.050 0.045 0.43 0.06 0.003
4.20 0.58 0.15 0.040 0.90 8 4.15 4.30 0.040 0.036 0.43 0.06 0.002
4.40 0.53 0.11 0.070 0.90 9 4.30 4.50 0.070 0.063 0.42 0.08 0.005
4.60 0.53 0.11 0.065 0.90 10 4.50 4.70 0.065 0.059 0.42 0.08 0.005
4.80 0.55 0.11 0.060 0.90 11 4.70 4.90 0.060 0.054 0.44 0.09 0.005
5.00 0.55 0.11 0.060 0.90 12 4.90 5.05 0.060 0.054 0.44 0.07 0.004
5.10 0.32 0.10 0.070 0.90 13 5.05 5.20 0.070 0.063 0.22 0.03 0.002
5.30 0.32 0.10 0.080 0.90 14 5.20 5.35 0.080 0.072 0.22 0.03 0.002
5.40 0.31 0.05 0.040 0.90 15 5.35 5.45 0.040 0.036 0.26 0.03 0.001
5.50 0.30 0.05 0.030 0.90 16 5.45 5.55 0.030 0.027 0.25 0.02 0.001
5.60 0.31 0.05 0.020 0.90 17 5.55 5.65 0.020 0.018 0.26 0.03 0.000
5.70 0.31 0.04 0.003 0.90 18 5.65 5.75 0.003 0.003 0.27 0.03 0.000
5.80 0.31 0.05 0.080 0.90 19 5.75 5.85 0.080 0.072 0.26 0.03 0.002
5.90 0.30 0.07 0.050 0.90 20 5.85 6.00 0.050 0.045 0.23 0.03 0.002
6.10 0.41 0.08 0.010 0.90 21 6.00 6.20 0.010 0.009 0.33 0.07 0.001

RB 6.30 0.00 0.08 0.000 0.90 22 6.20 6.30 0.003 0.002 0.08 0.01 0.000

Total Flow: 0.047

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

December 14, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Top of ice:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10 - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10 Apr 29 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: FF/DM
Wapasu Creek Data Entry By: DK
S10 Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4
Level Readings and Measurements

Date of Measurement: 2.760 El: 100.000
11:40 AM MDT 2.922 El: 99.838
11:58 AM MDT Top of Ice Level Reading: n.a. El: n.a

Transducer Reading: (temp.) 3.636 El: 99.124
Weather Conditions: Clear, 15°C Other: 2ndary Benchmark: 1.850 100.910
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 2.80 0.00 0.000 1.00 1 2.80 2.95 0.003 0.003 0.15 0.02 0.000
3.10 0.58 0.010 1.00 2 2.95 3.30 0.010 0.010 0.58 0.20 0.002
3.50 0.81 0.030 1.00 3 3.30 3.63 0.030 0.030 0.81 0.26 0.008
3.75 0.84 0.160 1.00 4 3.63 3.88 0.160 0.160 0.84 0.21 0.034
4.00 0.95 0.110 1.00 5 3.88 4.13 0.110 0.110 0.95 0.24 0.026
4.25 0.99 0.310 1.00 6 4.13 4.38 0.310 0.310 0.99 0.25 0.077
4.50 0.95 0.230 1.00 7 4.38 4.63 0.230 0.230 0.95 0.24 0.055
4.75 0.99 0.300 1.00 8 4.63 4.88 0.300 0.300 0.99 0.25 0.074
5.00 0.91 0.330 1.00 9 4.88 5.13 0.330 0.330 0.91 0.23 0.075
5.25 0.87 0.380 1.00 10 5.13 5.38 0.380 0.380 0.87 0.22 0.083
5.50 0.99 0.275 1.00 11 5.38 5.63 0.275 0.275 0.99 0.25 0.068
5.75 0.93 0.235 1.00 12 5.63 5.88 0.235 0.235 0.93 0.23 0.055
6.00 0.90 0.180 1.00 13 5.88 6.13 0.180 0.180 0.90 0.23 0.041
6.25 0.90 0.130 1.00 14 6.13 6.38 0.130 0.130 0.90 0.23 0.029
6.50 0.84 0.175 1.00 15 6.38 6.63 0.175 0.175 0.84 0.21 0.037
6.75 0.80 0.095 1.00 16 6.63 6.88 0.095 0.095 0.80 0.20 0.019
7.00 0.76 0.095 1.00 17 6.88 7.13 0.095 0.095 0.76 0.19 0.018
7.25 0.77 0.035 1.00 18 7.13 7.38 0.035 0.035 0.77 0.19 0.007
7.50 0.65 0.015 1.00 19 7.38 7.65 0.015 0.015 0.65 0.18 0.003
7.80 0.42 0.010 1.00 20 7.65 7.95 0.010 0.010 0.42 0.13 0.001
8.10 0.26 0.010 1.00 21 7.95 8.30 0.010 0.010 0.26 0.09 0.001
8.50 0.12 0.010 1.00 22 8.30 8.75 0.010 0.010 0.12 0.05 0.001

LB 9.00 0.00 0.000 1.00 23 8.75 9.00 0.003 0.003 0.03 0.01 0.000

Notes: 1. Datalogger and Transducer installed at site. Total Flow: 0.711
2. Secondary Benchmark installed at site.

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

April 29, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10 - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10 May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: FF/DK
Wapasu Creek Data Entry By: DK
S10 Meter Type and No.: N/A

Coordinates & Legal: 6355500 N, 490350 E NW-24-96-8-W4
Level Readings and Measurements

Date of Measurement: 2.542 El: 100.000
2.580 99.962

Top of Ice Level Reading:
Transducer Level: (temp.) 0.888 El: 99.074

Weather Conditions: +28 °C, Clear Transducer Reading:
River Conditions: No ice Other: 2ndary Benchmark (LB): 1.634 100.91

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Datalogger and Transducer removed at 12:00. Total Flow: -
2. Datalogger and Transducer installed in permanent standpipe approximately 5m downstream of old site.

Time of Measurement

End Time:

MSA 2002-17

March 11, 2004

Measurement Data
Measured Data Calculated Data

Bench Mark Reading:
Water Level Reading:Start Time:

May 25, 2003

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10A - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10A May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: FF/DK
Wapasu Creek Data Entry By: DK
S10A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4
Level Readings and Measurements

Date of Measurement: 2.542 El: 100.000
12:28 PM MDT old 2.580 El: 99.962
12:43 PM MDT new 2.655 El: 99.887

Transducer Reading: 0.849 El: 99.038
Weather Conditions: +28 °C, Clear Other: 2ndary Benchmark (LB): 1.634 El: 100.908
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 2.60 0.00 0.000 1.00 1 2.60 2.68 0.005 0.005 0.10 0.01 0.000
2.75 0.41 0.020 1.00 2 2.68 2.88 0.020 0.020 0.41 0.08 0.002
3.00 0.44 0.020 1.00 3 2.88 3.25 0.020 0.020 0.44 0.17 0.003
3.50 0.31 0.020 1.00 4 3.25 3.75 0.020 0.020 0.31 0.16 0.003
4.00 0.63 0.015 1.00 5 3.75 4.25 0.015 0.015 0.63 0.32 0.005
4.50 0.84 0.030 1.00 6 4.25 4.75 0.030 0.030 0.84 0.42 0.013
5.00 1.16 0.140 1.00 7 4.75 5.25 0.140 0.140 1.16 0.58 0.081
5.50 1.22 0.13 0.230 1.00 8 5.25 5.75 0.180 0.180 1.22 0.61 0.110
6.00 1.23 0.22 0.360 1.00 9 5.75 6.13 0.290 0.290 1.23 0.46 0.134
6.25 1.23 0.26 0.380 1.00 10 6.13 6.38 0.320 0.320 1.23 0.31 0.098
6.50 1.22 0.46 0.340 1.00 11 6.38 6.63 0.400 0.400 1.22 0.31 0.122
6.75 1.26 0.40 0.380 1.00 12 6.63 6.88 0.390 0.390 1.26 0.32 0.123
7.00 1.25 0.44 0.390 1.00 13 6.88 7.13 0.415 0.415 1.25 0.31 0.130
7.25 1.25 0.37 0.430 1.00 14 7.13 7.38 0.400 0.400 1.25 0.31 0.125
7.50 1.15 0.37 0.290 1.00 15 7.38 7.63 0.330 0.330 1.15 0.29 0.095
7.75 1.14 0.370 1.00 16 7.63 7.88 0.370 0.370 1.14 0.29 0.105
8.00 1.07 0.230 1.00 17 7.88 8.13 0.230 0.230 1.07 0.27 0.062
8.25 1.02 0.135 1.00 18 8.13 8.38 0.135 0.135 1.02 0.26 0.034
8.50 0.94 0.130 1.00 19 8.38 8.63 0.130 0.130 0.94 0.24 0.031
8.75 0.81 0.060 1.00 20 8.63 8.88 0.060 0.060 0.81 0.20 0.012
9.00 0.18 0.030 1.00 21 8.88 9.06 0.030 0.030 0.18 0.03 0.001

LB 9.12 0.00 0.000 1.00 22 9.06 9.12 0.008 0.008 0.05 0.00 0.000

Total Flow: 1.288

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Water Level Reading:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 25, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10A - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10A June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: FF/DK
Wapasu Creek Data Entry By: DK
S10A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4
Level Readings and Measurements

Date of Measurement: 2.586 El: 100.000
11:54 AM MDT 2.881 El: 99.705
12:12 PM MDT El:

Transducer Reading: 0.647 El: 99.058
Weather Conditions: +12 °C, Light Rain, Light Wind Other: 2ndary Benchmark (LB): 1.679 El: 100.907
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.70 0.00 0.000 1.00 1 1.70 1.75 0.001 0.001 0.05 0.00 0.000
1.80 0.18 0.003 1.00 2 1.75 2.15 0.003 0.003 0.18 0.07 0.000
2.50 0.20 0.003 1.00 3 2.15 2.75 0.003 0.003 0.20 0.12 0.000
3.00 0.37 0.003 1.00 4 2.75 3.25 0.003 0.003 0.37 0.19 0.001
3.50 0.56 0.059 1.00 5 3.25 3.63 0.059 0.059 0.56 0.21 0.012
3.75 0.65 0.077 1.00 6 3.63 3.88 0.077 0.077 0.65 0.16 0.013
4.00 0.81 0.146 1.00 7 3.88 4.13 0.146 0.146 0.81 0.20 0.030
4.25 0.92 0.249 1.00 8 4.13 4.38 0.249 0.249 0.92 0.23 0.057
4.50 0.99 0.293 1.00 9 4.38 4.63 0.293 0.293 0.99 0.25 0.073
4.75 0.99 0.367 1.00 10 4.63 4.88 0.367 0.367 0.99 0.25 0.091
5.00 1.00 0.416 1.00 11 4.88 5.13 0.416 0.416 1.00 0.25 0.104
5.25 1.00 0.365 1.00 12 5.13 5.38 0.365 0.365 1.00 0.25 0.091
5.50 1.05 0.300 1.00 13 5.38 5.63 0.300 0.300 1.05 0.26 0.079
5.75 1.07 0.353 1.00 14 5.63 5.88 0.353 0.353 1.07 0.27 0.094
6.00 1.10 0.259 1.00 15 5.88 6.13 0.259 0.259 1.10 0.28 0.071
6.25 1.07 0.162 1.00 16 6.13 6.38 0.162 0.162 1.07 0.27 0.043
6.50 1.02 0.119 1.00 17 6.38 6.63 0.119 0.119 1.02 0.26 0.030
6.75 0.98 0.154 1.00 18 6.63 6.88 0.154 0.154 0.98 0.25 0.038
7.00 0.91 0.003 1.00 19 6.88 7.13 0.003 0.003 0.91 0.23 0.001
7.25 0.80 0.003 1.00 20 7.13 7.50 0.003 0.003 0.80 0.30 0.001
7.75 0.63 0.003 1.00 21 7.50 7.90 0.003 0.003 0.63 0.25 0.001

RB 8.05 0.00 0.000 1.00 22 7.90 8.05 0.001 0.001 0.16 0.02 0.000

Total Flow: 0.830

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 21, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Top of ice:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10A - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10A Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: DM/DK
Wapasu Creek Data Entry By: DK
S10A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4
Level Readings and Measurements

Date of Measurement: (LB BM) 1.159 El: 100.908
12:06 PM MDT 2.565 El: 99.502
12:14 PM MDT El:

Transducer Reading: 0.451 El: 99.052
Weather Conditions: +20 °C, Overcast Other: El:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 4.70 0.00 0.000 1.00 1 4.70 4.75 0.008 0.008 0.08 0.00 0.000
4.80 0.33 0.030 1.00 2 4.75 4.90 0.030 0.030 0.33 0.05 0.001
5.00 0.48 0.030 1.00 3 4.90 5.13 0.030 0.030 0.48 0.11 0.003
5.25 0.48 0.050 1.00 4 5.13 5.38 0.050 0.050 0.48 0.12 0.006
5.50 0.59 0.020 1.00 5 5.38 5.63 0.020 0.020 0.59 0.15 0.003
5.75 0.63 0.040 1.00 6 5.63 5.88 0.040 0.040 0.63 0.16 0.006
6.00 0.53 0.040 1.00 7 5.88 6.13 0.040 0.040 0.53 0.13 0.005
6.25 0.71 0.070 1.00 8 6.13 6.38 0.070 0.070 0.71 0.18 0.012
6.50 0.72 0.040 1.00 9 6.38 6.63 0.040 0.040 0.72 0.18 0.007
6.75 0.71 0.060 1.00 10 6.63 6.88 0.060 0.060 0.71 0.18 0.011
7.00 0.72 0.040 1.00 11 6.88 7.13 0.040 0.040 0.72 0.18 0.007
7.25 0.71 0.050 1.00 12 7.13 7.38 0.050 0.050 0.71 0.18 0.009
7.50 0.65 0.040 1.00 13 7.38 7.63 0.040 0.040 0.65 0.16 0.007
7.75 0.64 0.020 1.00 14 7.63 7.88 0.020 0.020 0.64 0.16 0.003
8.00 0.63 0.050 1.00 15 7.88 8.13 0.050 0.050 0.63 0.16 0.008
8.25 0.56 0.035 1.00 16 8.13 8.38 0.035 0.035 0.56 0.14 0.005
8.50 0.52 0.030 1.00 17 8.38 8.63 0.030 0.030 0.52 0.13 0.004
8.75 0.40 0.030 1.00 18 8.63 8.88 0.030 0.030 0.40 0.10 0.003
9.00 0.32 0.020 1.00 19 8.88 9.15 0.020 0.020 0.32 0.09 0.002
9.30 0.28 0.003 1.00 20 9.15 9.55 0.003 0.003 0.28 0.11 0.000

RB 9.80 0.00 0.000 1.00 21 9.55 9.80 0.001 0.001 0.07 0.02 0.000

Total Flow: 0.103

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Top of ice:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 25, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10A - Wapasu Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10A Oct 11 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: DM/DK
Wapasu Creek Data Entry By: DK
S10A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4
Level Readings and Measurements

Date of Measurement: (LB BM) 1.135 El: 100.908
9:52 AM MDT 2.304 El: 99.739
10:10 AM MDT El:

Transducer Reading: 0.649 El: 99.090
Weather Conditions: +10 °C, Clear, Calm Other: El:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 4.90 0.00 0.000 1.00 1 4.90 5.15 0.001 0.001 0.04 0.01 0.000
5.40 0.17 0.003 1.00 2 5.15 5.60 0.003 0.003 0.17 0.08 0.000
5.80 0.29 0.100 1.00 3 5.60 6.05 0.100 0.100 0.29 0.13 0.013
6.30 0.30 0.255 1.00 4 6.05 6.50 0.255 0.255 0.30 0.14 0.034
6.70 0.43 0.230 1.00 5 6.50 6.85 0.230 0.230 0.43 0.15 0.035
7.00 0.39 0.345 1.00 6 6.85 7.10 0.345 0.345 0.39 0.10 0.034
7.20 0.38 0.340 1.00 7 7.10 7.25 0.340 0.340 0.38 0.06 0.019
7.30 0.40 0.440 1.00 8 7.25 7.35 0.440 0.440 0.40 0.04 0.018
7.40 0.41 0.510 1.00 9 7.35 7.45 0.510 0.510 0.41 0.04 0.021
7.50 0.44 0.540 1.00 10 7.45 7.55 0.540 0.540 0.44 0.04 0.024
7.60 0.49 0.495 1.00 11 7.55 7.65 0.495 0.495 0.49 0.05 0.024
7.70 0.49 0.595 1.00 12 7.65 7.75 0.595 0.595 0.49 0.05 0.029
7.80 0.49 0.440 1.00 13 7.75 7.85 0.440 0.440 0.49 0.05 0.022
7.90 0.46 0.530 1.00 14 7.85 7.95 0.530 0.530 0.46 0.05 0.024
8.00 0.45 0.510 1.00 15 7.95 8.05 0.510 0.510 0.45 0.04 0.023
8.10 0.44 0.580 1.00 16 8.05 8.15 0.580 0.580 0.44 0.04 0.026
8.20 0.23 0.620 1.00 17 8.15 8.25 0.620 0.620 0.23 0.02 0.014
8.30 0.21 0.550 1.00 18 8.25 8.35 0.550 0.550 0.21 0.02 0.012
8.40 0.28 0.600 1.00 19 8.35 8.45 0.600 0.600 0.28 0.03 0.017
8.50 0.29 0.510 1.00 20 8.45 8.55 0.510 0.510 0.29 0.03 0.015
8.60 0.36 0.450 1.00 21 8.55 8.65 0.450 0.450 0.36 0.04 0.016
8.70 0.38 0.420 1.00 22 8.65 8.75 0.420 0.420 0.38 0.04 0.016
8.80 0.33 0.450 1.00 23 8.75 8.85 0.450 0.450 0.33 0.03 0.015
8.90 0.26 0.360 1.00 24 8.85 8.95 0.360 0.360 0.26 0.03 0.009
9.00 0.15 0.260 1.00 25 8.95 9.05 0.260 0.260 0.15 0.01 0.004
9.10 0.08 0.155 1.00 26 9.05 9.15 0.155 0.155 0.08 0.01 0.001

RB 9.20 0.00 0.000 1.00 27 9.15 9.20 0.039 0.039 0.02 0.00 0.000

Total Flow: 0.464

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 11, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Top of ice:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S10A - Wapasu Creek at Canterra Road
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S10 Wapasu Creek at Canterra Road\[S10 MMT and Rating Curve.xls]S10A Dec 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Wapasu Creek Measurement Made By: DM/DK/FF
Wapasu Creek at Canterra Road Data Entry By: FF
S10A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 6355500 N, 490350 E SE-24-96-8-W4 s/n 2004521
Level Readings and Measurements

Date of Measurement: (LB BM) 1.279 El: 100.908
8:45 AM MDT 2.771 El: 99.416
9:08 AM MDT 2.709 El: 99.478

Transducer Reading: 0.388 El: 99.028
Weather Conditions: -10 °C, Overcast, Calm Other: D/S LB corner of bridge -0.717 El: 102.904
River Conditions: Complete ice cover. First ice affected measurement completed at the site.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.80 0.00 0.07 0.000 0.90 1 2.80 2.98 0.028 0.025 0.05 0.01 0.000
3.15 0.25 0.07 0.110 0.90 2 2.98 3.23 0.110 0.099 0.18 0.05 0.004
3.30 0.39 0.10 0.030 0.90 3 3.23 3.43 0.030 0.027 0.29 0.06 0.002
3.55 0.39 0.10 0.030 0.90 4 3.43 3.63 0.030 0.027 0.29 0.06 0.002
3.70 0.44 0.15 0.050 0.90 5 3.63 3.80 0.050 0.045 0.29 0.05 0.002
3.90 0.44 0.15 0.055 0.90 6 3.80 4.00 0.055 0.050 0.29 0.06 0.003
4.10 0.58 0.15 0.050 0.90 7 4.00 4.15 0.050 0.045 0.43 0.06 0.003
4.20 0.58 0.15 0.040 0.90 8 4.15 4.30 0.040 0.036 0.43 0.06 0.002
4.40 0.53 0.11 0.070 0.90 9 4.30 4.50 0.070 0.063 0.42 0.08 0.005
4.60 0.53 0.11 0.065 0.90 10 4.50 4.70 0.065 0.059 0.42 0.08 0.005
4.80 0.55 0.11 0.060 0.90 11 4.70 4.90 0.060 0.054 0.44 0.09 0.005
5.00 0.55 0.11 0.060 0.90 12 4.90 5.05 0.060 0.054 0.44 0.07 0.004
5.10 0.32 0.10 0.070 0.90 13 5.05 5.20 0.070 0.063 0.22 0.03 0.002
5.30 0.32 0.10 0.080 0.90 14 5.20 5.35 0.080 0.072 0.22 0.03 0.002
5.40 0.31 0.05 0.040 0.90 15 5.35 5.45 0.040 0.036 0.26 0.03 0.001
5.50 0.30 0.05 0.030 0.90 16 5.45 5.55 0.030 0.027 0.25 0.02 0.001
5.60 0.31 0.05 0.020 0.90 17 5.55 5.65 0.020 0.018 0.26 0.03 0.000
5.70 0.31 0.04 0.003 0.90 18 5.65 5.75 0.003 0.003 0.27 0.03 0.000
5.80 0.31 0.05 0.080 0.90 19 5.75 5.85 0.080 0.072 0.26 0.03 0.002
5.90 0.30 0.07 0.050 0.90 20 5.85 6.00 0.050 0.045 0.23 0.03 0.002
6.10 0.41 0.08 0.010 0.90 21 6.00 6.20 0.010 0.009 0.33 0.07 0.001

RB 6.30 0.00 0.08 0.000 0.90 22 6.20 6.30 0.003 0.002 0.08 0.01 0.000

Total Flow: 0.047

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

December 14, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Top of ice:

 2004-01-26   HCL RAMP Team S10 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S14 - Ells River above Joslyn Creek
Hydrometric Measurement Record
File:
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Ells River Measurement Made By: FF/DM
Ells River above Joslyn Creek Data Entry By: DK
S14 Meter Type and No.:

Coordinates & Legal: 6349466 N, 457310 E NW-34-95-11-W4
Level Readings and Measurements

Date of Measurement: 1.110 El: 236.416
3.227 El: 234.299

Top of Ice Level Reading: El:
Transducer  Reading & Calc'd El.: El:

Weather Conditions: Other: El:
River Conditions: Flow too high to measure

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Datalogger, Instrument Pedestal and Standpipe destroyed by ice and debris. Total Flow: -
2. Flow too high to safely take measurement.

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 5, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S14 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S14 - Ells River above Joslyn Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S14 Ells River above Joslyn Creek\[S14 MMT and Rating Curve.xls]S14 May  28 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Ells River Measurement Made By: FF/DK
Ells River above Joslyn Creek Data Entry By: FF
S14 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6349466 N, 457310 E NW-34-95-11-W4
Level Readings and Measurements

Date of Measurement: Nail in Tree 1.222 El: 236.416
11:25 AM MDT 3.437 El: 234.201
12:03 PM MDT Top of Ice Level Reading: El:

Transducer  Reading & Calc'd El.: 1.075 El: 233.126
Weather Conditions: Other: Est. High Water Mark El: 235.866
River Conditions:

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.60 0.00 0.000 1.00 1 2.60 2.80 0.055 0.055 0.11 0.02 0.001
3.00 0.45 0.220 1.00 2 2.80 3.50 0.220 0.220 0.45 0.32 0.069
4.00 0.58 0.410 1.00 3 3.50 4.50 0.410 0.410 0.58 0.58 0.238
5.00 0.65 0.610 1.00 4 4.50 5.50 0.610 0.610 0.65 0.65 0.397
6.00 0.75 0.720 1.00 5 5.50 6.50 0.720 0.720 0.75 0.75 0.540
7.00 0.81 1.070 1.00 6 6.50 7.50 1.070 1.070 0.81 0.81 0.867
8.00 0.80 1.140 1.00 7 7.50 8.50 1.140 1.140 0.80 0.80 0.912
9.00 0.85 1.310 1.00 8 8.50 9.50 1.310 1.310 0.85 0.85 1.114

10.00 0.90 1.250 1.00 9 9.50 10.50 1.250 1.250 0.90 0.90 1.125
11.00 0.89 1.350 1.00 10 10.50 11.50 1.350 1.350 0.89 0.89 1.202
12.00 0.86 1.480 1.00 11 11.50 12.50 1.480 1.480 0.86 0.86 1.273
13.00 0.86 1.420 1.00 12 12.50 13.50 1.420 1.420 0.86 0.86 1.221
14.00 0.78 1.280 1.00 13 13.50 14.50 1.280 1.280 0.78 0.78 0.998
15.00 0.81 1.450 1.00 14 14.50 15.50 1.450 1.450 0.81 0.81 1.175
16.00 0.75 1.350 1.00 15 15.50 16.50 1.350 1.350 0.75 0.75 1.013
17.00 0.75 1.410 1.00 16 16.50 17.50 1.410 1.410 0.75 0.75 1.058
18.00 0.85 1.280 1.00 17 17.50 18.50 1.280 1.280 0.85 0.85 1.088
19.00 0.86 1.230 1.00 18 18.50 19.50 1.230 1.230 0.86 0.86 1.058
20.00 0.90 1.230 1.00 19 19.50 20.50 1.230 1.230 0.90 0.90 1.107
21.00 0.95 1.260 1.00 20 20.50 21.50 1.260 1.260 0.95 0.95 1.197
22.00 0.86 1.270 1.00 21 21.50 22.50 1.270 1.270 0.86 0.86 1.092
23.00 0.87 1.220 1.00 22 22.50 23.50 1.220 1.220 0.87 0.87 1.061
24.00 0.82 1.260 1.00 23 23.50 24.50 1.260 1.260 0.82 0.82 1.033
25.00 0.61 1.150 1.00 24 24.50 25.50 1.150 1.150 0.61 0.61 0.702
26.00 0.70 1.270 1.00 25 25.50 26.50 1.270 1.270 0.70 0.70 0.889
27.00 0.70 0.990 1.00 26 26.50 27.50 0.990 0.990 0.70 0.70 0.693
28.00 0.75 0.920 1.00 27 27.50 28.50 0.920 0.920 0.75 0.75 0.690
29.00 0.68 0.900 1.00 28 28.50 29.50 0.900 0.900 0.68 0.68 0.612
30.00 0.63 0.840 1.00 29 29.50 30.50 0.840 0.840 0.63 0.63 0.529
31.00 0.59 0.840 1.00 30 30.50 31.50 0.840 0.840 0.59 0.59 0.496
32.00 0.50 0.680 1.00 31 31.50 32.70 0.680 0.680 0.50 0.60 0.408

RB 33.40 0.00 0.000 1.00 32 32.70 33.40 0.170 0.170 0.13 0.09 0.015

Notes: 1. Datalogger and Transducer installed temporarily at site. Total Flow: 25.870

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 28, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S14 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S14 - Ells River above Joslyn Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S14 Ells River above Joslyn Creek\[S14 MMT and Rating Curve.xls]S14 June 22 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Ells River Measurement Made By: FF/DK
Ells River above Joslyn Creek Data Entry By: DK
S14 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6349466 N, 457310 E NW-34-95-11-W4
Level Readings and Measurements

Date of Measurement: Nail in Tree 1.238 El: 236.416
12:40 PM MDT 3.738 El: 233.916
1:01 PM MDT Top of Ice Level Reading: El:

Transducer  Reading & Calc'd El.: 0.768 El: 233.148
Weather Conditions: +15°C, Overcast, Light Wind. Other: Est. top of debris 1.186 El: 236.468
River Conditions:

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 3.30 0.00 0.000 1.00 1 3.30 3.53 0.144 0.144 0.04 0.01 0.001
3.75 0.14 0.575 1.00 2 3.53 3.88 0.575 0.575 0.14 0.05 0.028
4.00 0.23 0.500 1.00 3 3.88 4.25 0.500 0.500 0.23 0.09 0.043
4.50 0.27 0.700 1.00 4 4.25 4.75 0.700 0.700 0.27 0.14 0.095
5.00 0.37 0.840 1.00 5 4.75 5.25 0.840 0.840 0.37 0.19 0.155
5.50 0.43 0.865 1.00 6 5.25 5.75 0.865 0.865 0.43 0.22 0.186
6.00 0.40 0.910 1.00 7 5.75 6.25 0.910 0.910 0.40 0.20 0.182
6.50 0.44 0.885 1.00 8 6.25 6.75 0.885 0.885 0.44 0.22 0.195
7.00 0.53 0.835 1.00 9 6.75 7.25 0.835 0.835 0.53 0.27 0.221
7.50 0.42 0.795 1.00 10 7.25 7.75 0.795 0.795 0.42 0.21 0.167
8.00 0.40 0.840 1.00 11 7.75 8.25 0.840 0.840 0.40 0.20 0.168
8.50 0.40 0.775 1.00 12 8.25 8.75 0.775 0.775 0.40 0.20 0.155
9.00 0.45 0.880 1.00 13 8.75 9.25 0.880 0.880 0.45 0.23 0.198
9.50 0.58 0.840 1.00 14 9.25 9.75 0.840 0.840 0.58 0.29 0.244

10.00 0.54 0.930 1.00 15 9.75 10.25 0.930 0.930 0.54 0.27 0.251
10.50 0.79 0.975 1.00 16 10.25 10.75 0.975 0.975 0.79 0.40 0.385
11.00 0.85 1.040 1.00 17 10.75 11.25 1.040 1.040 0.85 0.43 0.442
11.50 0.94 0.995 1.00 18 11.25 11.75 0.995 0.995 0.94 0.47 0.468
12.00 0.95 0.975 1.00 19 11.75 12.25 0.975 0.975 0.95 0.48 0.463
12.50 1.04 0.980 1.00 20 12.25 12.75 0.980 0.980 1.04 0.52 0.510
13.00 1.10 0.930 1.00 21 12.75 13.25 0.930 0.930 1.10 0.55 0.512
13.50 1.03 0.980 1.00 22 13.25 13.75 0.980 0.980 1.03 0.52 0.505
14.00 1.10 1.035 1.00 23 13.75 14.25 1.035 1.035 1.10 0.55 0.569
14.50 1.05 0.970 1.00 24 14.25 14.75 0.970 0.970 1.05 0.53 0.509
15.00 1.03 0.995 1.00 25 14.75 15.25 0.995 0.995 1.03 0.52 0.512
15.50 0.99 0.840 1.00 26 15.25 15.75 0.840 0.840 0.99 0.50 0.416
16.00 0.92 0.925 1.00 27 15.75 16.25 0.925 0.925 0.92 0.46 0.426
16.50 0.89 0.895 1.00 28 16.25 16.75 0.895 0.895 0.89 0.45 0.398
17.00 0.83 0.960 1.00 29 16.75 17.25 0.960 0.960 0.83 0.42 0.398
17.50 0.82 0.875 1.00 30 17.25 17.75 0.875 0.875 0.82 0.41 0.359
18.00 0.81 0.795 1.00 31 17.75 18.25 0.795 0.795 0.81 0.41 0.322
18.50 0.76 0.880 1.00 32 18.25 18.75 0.880 0.880 0.76 0.38 0.334
19.00 0.73 0.815 1.00 33 18.75 19.25 0.815 0.815 0.73 0.37 0.297
19.50 0.71 0.830 1.00 34 19.25 19.75 0.830 0.830 0.71 0.36 0.295
20.00 0.63 0.780 1.00 35 19.75 20.25 0.780 0.780 0.63 0.32 0.246
20.50 0.56 0.680 1.00 36 20.25 20.75 0.680 0.680 0.56 0.28 0.190
21.00 0.55 0.660 1.00 37 20.75 21.25 0.660 0.660 0.55 0.28 0.182
21.50 0.29 0.330 1.00 38 21.25 22.00 0.330 0.330 0.29 0.22 0.072

RB 22.50 0.00 0.000 1.00 39 22.00 22.50 0.083 0.083 0.07 0.04 0.003

Total Flow: 11.101

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 22, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S14 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S14 - Ells River above Joslyn Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S14 Ells River above Joslyn Creek\[S14 MMT and Rating Curve.xls]S14 June 23 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Ells River Measurement Made By: FF/DK
Ells River above Joslyn Creek Data Entry By: DK
S14 Meter Type and No.:

Coordinates & Legal: 6349466 N, 457310 E NW-34-95-11-W4
Level Readings and Measurements

Date of Measurement: Nail in Tree 1.260 El: 236.416
MDT 3.728 El: 233.948
MDT Top of Ice Level Reading: El:

Transducer  Reading & Calc'd El.: 0.670 El: 233.278
Weather Conditions: +15°C, Overcast, Light Wind. Other: El:
River Conditions:

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. New Datalogger and Transducer installed at site. Total Flow: -
2. Old equipment removed.

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 23, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S14 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S14 - Ells River above Joslyn Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S14 Ells River above Joslyn Creek\[S14 MMT and Rating Curve.xls]S14 Aug 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Ells River Measurement Made By: DK/DM
Ells River above Joslyn Creek Data Entry By: DK
S14 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6349466 N, 457310 E NW-34-95-11-W4
Level Readings and Measurements

Date of Measurement: Nail in Tree 1.160 El: 236.416
8:13 PM MDT 3.729 El: 233.847
8:24 PM MDT Top of Ice Level Reading: El:

Transducer  Reading & Calc'd El.: 0.596 El: 233.251
Weather Conditions: +20°C, Calm, Scattered Clouds Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 25.90 0.00 0.000 1.00 1 25.90 25.45 0.038 0.038 0.12 0.05 0.002
25.00 0.46 0.150 1.00 2 25.45 24.50 0.150 0.150 0.46 0.44 0.066
24.00 0.48 0.420 1.00 3 24.50 23.50 0.420 0.420 0.48 0.48 0.202
23.00 0.59 0.520 1.00 4 23.50 22.50 0.520 0.520 0.59 0.59 0.307
22.00 0.68 0.880 1.00 5 22.50 21.50 0.880 0.880 0.68 0.68 0.598
21.00 0.55 1.040 1.00 6 21.50 20.50 1.040 1.040 0.55 0.55 0.572
20.00 0.57 1.060 1.00 7 20.50 19.50 1.060 1.060 0.57 0.57 0.604
19.00 0.57 1.040 1.00 8 19.50 18.50 1.040 1.040 0.57 0.57 0.593
18.00 0.55 0.930 1.00 9 18.50 17.50 0.930 0.930 0.55 0.55 0.512
17.00 0.56 1.100 1.00 10 17.50 16.50 1.100 1.100 0.56 0.56 0.616
16.00 0.71 0.820 1.00 11 16.50 15.50 0.820 0.820 0.71 0.71 0.582
15.00 0.73 0.960 1.00 12 15.50 14.50 0.960 0.960 0.73 0.73 0.701
14.00 0.69 0.980 1.00 13 14.50 13.50 0.980 0.980 0.69 0.69 0.676
13.00 0.68 0.690 1.00 14 13.50 12.50 0.690 0.690 0.68 0.68 0.469
12.00 0.54 0.760 1.00 15 12.50 11.50 0.760 0.760 0.54 0.54 0.410
11.00 0.51 0.740 1.00 16 11.50 10.50 0.740 0.740 0.51 0.51 0.377
10.00 0.53 0.520 1.00 17 10.50 9.50 0.520 0.520 0.53 0.53 0.276
9.00 0.44 0.520 1.00 18 9.50 8.50 0.520 0.520 0.44 0.44 0.229
8.00 0.32 0.180 1.00 19 8.50 7.50 0.180 0.180 0.32 0.32 0.058
7.00 0.14 0.030 1.00 20 7.50 6.55 0.030 0.030 0.14 0.13 0.004

RB 6.10 0.00 0.000 1.00 21 6.55 6.10 0.008 0.008 0.04 0.02 0.000

Total Flow: 7.853

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 19, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S14 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S14 - Ells River above Joslyn Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S14 Ells River above Joslyn Creek\[S14 MMT and Rating Curve.xls]S14 Oct 13 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Ells River Measurement Made By: DK/DM
Ells River above Joslyn Creek Data Entry By: DK
S14 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6349466 N, 457310 E NW-34-95-11-W4
Level Readings and Measurements

Date of Measurement: Nail in Tree 0.556 El: 236.416
12:08 PM MDT 3.209 El: 233.763
12:20 PM MDT Top of Ice Level Reading: El:

Transducer  Reading & Calc'd El.: 0.506 El: 233.257
Weather Conditions: +5°C, Overcast Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 24.60 0.00 0.000 1.00 1 24.60 24.30 0.001 0.001 0.06 0.02 0.000
24.00 0.24 0.003 1.00 2 24.30 23.50 0.003 0.003 0.24 0.19 0.001
23.00 0.38 0.120 1.00 3 23.50 22.50 0.120 0.120 0.38 0.38 0.046
22.00 0.69 0.360 1.00 4 22.50 21.50 0.360 0.360 0.69 0.69 0.248
21.00 0.66 0.350 1.00 5 21.50 20.50 0.350 0.350 0.66 0.66 0.231
20.00 0.58 0.630 1.00 6 20.50 19.50 0.630 0.630 0.58 0.58 0.365
19.00 0.55 0.670 1.00 7 19.50 18.50 0.670 0.670 0.55 0.55 0.369
18.00 0.52 0.640 1.00 8 18.50 17.50 0.640 0.640 0.52 0.52 0.333
17.00 0.54 0.330 1.00 9 17.50 16.75 0.330 0.330 0.54 0.41 0.134
16.50 0.57 0.820 1.00 10 16.75 16.25 0.820 0.820 0.57 0.29 0.234
16.00 0.58 0.830 1.00 11 16.25 15.75 0.830 0.830 0.58 0.29 0.241
15.50 0.60 0.680 1.00 12 15.75 15.25 0.680 0.680 0.60 0.30 0.204
15.00 0.61 0.650 1.00 13 15.25 14.50 0.650 0.650 0.61 0.46 0.297
14.00 0.63 0.630 1.00 14 14.50 13.50 0.630 0.630 0.63 0.63 0.397
13.00 0.63 0.740 1.00 15 13.50 12.50 0.740 0.740 0.63 0.63 0.466
12.00 0.53 0.680 1.00 16 12.50 11.50 0.680 0.680 0.53 0.53 0.360
11.00 0.56 0.500 1.00 17 11.50 10.50 0.500 0.500 0.56 0.56 0.280
10.00 0.50 0.570 1.00 18 10.50 9.50 0.570 0.570 0.50 0.50 0.285
9.00 0.55 0.280 1.00 19 9.50 8.50 0.280 0.280 0.55 0.55 0.154
8.00 0.43 0.370 1.00 20 8.50 7.50 0.370 0.370 0.43 0.43 0.159
7.00 0.28 0.230 1.00 21 7.50 6.50 0.230 0.230 0.28 0.28 0.064
6.00 0.12 0.020 1.00 22 6.50 5.65 0.020 0.020 0.12 0.10 0.002

RB 5.30 0.00 0.000 1.00 23 5.65 5.30 0.005 0.005 0.03 0.01 0.000

Notes: 1. Transducer removed from site. Total Flow: 4.870
2. New standpipe installed at site.

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 13, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S14 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S15 - Tar River near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S15 Tar River near the Mouth\[S15 MMT and Rating Curve.xls]S15 May 02 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Measurement Made By: FF/DM
Tar River near the Mouth Data Entry By: DK
S15 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6356983 N, 454453 E SW-29-96-11-W4
Level Readings and Measurements

Date of Measurement: 0.608 El: 285.908
2:02 PM MDT 3.446 El: 283.070
2:18 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.7787 El: 282.291
Weather Conditions: 0 °C, Snowing, Light East Wind Other: 1.193 285.323
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 0.55 0.00 0.000 1.00 1 0.55 0.65 0.008 0.008 0.06 0.01 0.000
0.75 0.23 0.030 1.00 2 0.65 0.88 0.030 0.030 0.23 0.05 0.002
1.00 0.50 0.120 1.00 3 0.88 1.13 0.120 0.120 0.50 0.13 0.015
1.25 0.52 0.220 1.00 4 1.13 1.38 0.220 0.220 0.52 0.13 0.029
1.50 0.56 0.400 1.00 5 1.38 1.63 0.400 0.400 0.56 0.14 0.056
1.75 0.60 0.370 1.00 6 1.63 1.88 0.370 0.370 0.60 0.15 0.056
2.00 0.64 0.650 1.00 7 1.88 2.13 0.650 0.650 0.64 0.16 0.104
2.25 0.64 0.590 1.00 8 2.13 2.38 0.590 0.590 0.64 0.16 0.094
2.50 0.63 0.770 1.00 9 2.38 2.63 0.770 0.770 0.63 0.16 0.121
2.75 0.60 0.780 1.00 10 2.63 2.88 0.780 0.780 0.60 0.15 0.117
3.00 0.63 0.710 1.00 11 2.88 3.13 0.710 0.710 0.63 0.16 0.112
3.25 0.62 0.830 1.00 12 3.13 3.38 0.830 0.830 0.62 0.16 0.129
3.50 0.63 0.750 1.00 13 3.38 3.63 0.750 0.750 0.63 0.16 0.118
3.75 0.62 0.680 1.00 14 3.63 3.88 0.680 0.680 0.62 0.16 0.105
4.00 0.70 0.520 1.00 15 3.88 4.13 0.520 0.520 0.70 0.18 0.091
4.25 0.68 0.460 1.00 16 4.13 4.38 0.460 0.460 0.68 0.17 0.078
4.50 0.79 0.470 1.00 17 4.38 4.63 0.470 0.470 0.79 0.20 0.093
4.75 0.83 0.490 1.00 18 4.63 4.88 0.490 0.490 0.83 0.21 0.102
5.00 0.84 0.670 1.00 19 4.88 5.13 0.670 0.670 0.84 0.21 0.141
5.25 0.80 0.680 1.00 20 5.13 5.38 0.680 0.680 0.80 0.20 0.136
5.50 0.79 0.720 1.00 21 5.38 5.63 0.720 0.720 0.79 0.20 0.142
5.75 0.73 0.830 1.00 22 5.63 5.88 0.830 0.830 0.73 0.18 0.151
6.00 0.74 0.760 1.00 23 5.88 6.13 0.760 0.760 0.74 0.19 0.141
6.25 0.69 0.530 1.00 24 6.13 6.38 0.530 0.530 0.69 0.17 0.091
6.50 0.64 0.520 1.00 25 6.38 6.63 0.520 0.520 0.64 0.16 0.083
6.75 0.60 0.450 1.00 26 6.63 6.88 0.450 0.450 0.60 0.15 0.068
7.00 0.58 0.470 1.00 27 6.88 7.13 0.470 0.470 0.58 0.15 0.068
7.25 0.54 0.360 1.00 28 7.13 7.38 0.360 0.360 0.54 0.14 0.049
7.50 0.51 0.300 1.00 29 7.38 7.63 0.300 0.300 0.51 0.13 0.038
7.75 0.47 0.200 1.00 30 7.63 7.88 0.200 0.200 0.47 0.12 0.024
8.00 0.45 0.240 1.00 31 7.88 8.30 0.240 0.240 0.45 0.19 0.046

LB 8.60 0.00 0.000 1.00 32 8.30 8.60 0.060 0.060 0.11 0.03 0.002

Notes: 1. Datalogger and Transducer installed at site. Total Flow: 2.601

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 2, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S15 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S15 - Tar River near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S15 Tar River near the Mouth\[S15 MMT and Rating Curve.xls]S15 May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Measurement Made By: FF/DK
Tar River near the Mouth Data Entry By: DK
S15 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6356983 N, 454453 E SW-29-96-11-W4
Level Readings and Measurements

Date of Measurement: T-Bar 0.911 El: 285.908
5:52 PM MDT 3.818 El: 283.001
6:02 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.6834 El: 282.318
Weather Conditions: +20 °C, Overcast Other: Nail in Tree 1.498 El: 285.321
River Conditions: No ice Legal Pin # GPS41109601 0.288 El: 286.531

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 2.50 0.00 0.000 1.00 1 2.50 2.75 0.023 0.023 0.10 0.02 0.001
3.00 0.38 0.090 1.00 2 2.75 3.25 0.090 0.090 0.38 0.19 0.017
3.50 0.42 0.260 1.00 3 3.25 3.75 0.260 0.260 0.42 0.21 0.055
4.00 0.49 0.580 1.00 4 3.75 4.25 0.580 0.580 0.49 0.25 0.142
4.50 0.50 0.600 1.00 5 4.25 4.75 0.600 0.600 0.50 0.25 0.150
5.00 0.48 0.660 1.00 6 4.75 5.25 0.660 0.660 0.48 0.24 0.158
5.50 0.49 0.670 1.00 7 5.25 5.63 0.670 0.670 0.49 0.18 0.123
5.75 0.52 0.600 1.00 8 5.63 5.88 0.600 0.600 0.52 0.13 0.078
6.00 0.55 0.590 1.00 9 5.88 6.13 0.590 0.590 0.55 0.14 0.081
6.25 0.55 0.430 1.00 10 6.13 6.25 0.430 0.430 0.55 0.07 0.030
6.50 0.56 0.430 1.00 11 6.25 6.63 0.430 0.430 0.56 0.21 0.090
6.75 0.64 0.360 1.00 12 6.63 6.88 0.360 0.360 0.64 0.16 0.058
7.00 0.69 0.340 1.00 13 6.88 7.13 0.340 0.340 0.69 0.17 0.059
7.25 0.63 0.420 1.00 14 7.13 7.38 0.420 0.420 0.63 0.16 0.066
7.50 0.67 0.410 1.00 15 7.38 7.63 0.410 0.410 0.67 0.17 0.069
7.75 0.63 0.490 1.00 16 7.63 7.88 0.490 0.490 0.63 0.16 0.077
8.00 0.56 0.620 1.00 17 7.88 8.25 0.620 0.620 0.56 0.21 0.130
8.50 0.50 0.430 1.00 18 8.25 8.75 0.430 0.430 0.50 0.25 0.108
9.00 0.50 0.390 1.00 19 8.75 9.25 0.390 0.390 0.50 0.25 0.098
9.50 0.41 0.220 1.00 20 9.25 9.75 0.220 0.220 0.41 0.21 0.045

10.00 0.13 0.010 1.00 21 9.75 10.05 0.010 0.010 0.13 0.04 0.000
LB 10.10 0.00 0.000 1.00 22 10.05 10.10 0.003 0.003 0.03 0.00 0.000

Total Flow: 1.634

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 25, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S15 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S15 - Tar River near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S15 Tar River near the Mouth\[S15 MMT and Rating Curve.xls]S15 June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Measurement Made By: FF/DK
Tar River near the Mouth Data Entry By: DK
S15 Meter Type and No.: SI Doppler

Coordinates & Legal: 6356983 N, 454453 E SW-29-96-11-W4
Level Readings and Measurements

Date of Measurement: T-Bar 0.746 El: 285.908
4:52 PM MDT 3.847 El: 282.807
5:09 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.4747 El: 282.332
Weather Conditions: +10 °C, Light Rain Other: Nail in Tree 1.331 El: 285.323
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.20 0.00 0.000 1.00 1 2.20 2.30 0.010 0.010 0.03 0.00 0.000
2.40 0.11 0.040 1.00 2 2.30 2.45 0.040 0.040 0.11 0.02 0.001
2.50 0.18 0.039 1.00 3 2.45 2.75 0.039 0.039 0.18 0.05 0.002
3.00 0.24 0.900 1.00 4 2.75 3.25 0.900 0.900 0.24 0.12 0.108
3.50 0.31 0.186 1.00 5 3.25 3.63 0.186 0.186 0.31 0.12 0.022
3.75 0.32 0.096 1.00 6 3.63 3.88 0.096 0.096 0.32 0.08 0.008
4.00 0.37 0.088 1.00 7 3.88 4.25 0.088 0.088 0.37 0.14 0.012
4.50 0.40 0.131 1.00 8 4.25 4.75 0.131 0.131 0.40 0.20 0.026
5.00 0.45 0.129 1.00 9 4.75 5.13 0.129 0.129 0.45 0.17 0.022
5.25 0.48 0.144 1.00 10 5.13 5.38 0.144 0.144 0.48 0.12 0.017
5.50 0.50 0.139 1.00 11 5.38 5.63 0.139 0.139 0.50 0.13 0.017
5.75 0.45 0.180 1.00 12 5.63 5.88 0.180 0.180 0.45 0.11 0.020
6.00 0.44 0.184 1.00 13 5.88 6.13 0.184 0.184 0.44 0.11 0.020
6.25 0.34 0.192 1.00 14 6.13 6.38 0.192 0.192 0.34 0.09 0.016
6.50 0.30 0.232 1.00 15 6.38 6.63 0.232 0.232 0.30 0.08 0.017
6.75 0.31 0.217 1.00 16 6.63 6.88 0.217 0.217 0.31 0.08 0.017
7.00 0.28 0.217 1.00 17 6.88 7.13 0.217 0.217 0.28 0.07 0.015
7.25 0.25 0.226 1.00 18 7.13 7.38 0.226 0.226 0.25 0.06 0.014
7.50 0.28 0.196 1.00 19 7.38 7.63 0.196 0.196 0.28 0.07 0.014
7.75 0.30 0.195 1.00 20 7.63 7.88 0.195 0.195 0.30 0.08 0.015
8.00 0.31 0.180 1.00 21 7.88 8.13 0.180 0.180 0.31 0.08 0.014
8.25 0.27 0.179 1.00 22 8.13 8.38 0.179 0.179 0.27 0.07 0.012
8.50 0.30 0.146 1.00 23 8.38 8.63 0.146 0.146 0.30 0.08 0.011
8.75 0.24 0.118 1.00 24 8.63 8.88 0.118 0.118 0.24 0.06 0.007
9.00 0.21 0.088 1.00 25 8.88 9.18 0.088 0.088 0.21 0.06 0.006

RB 9.35 0.00 0.000 1.00 26 9.18 9.35 0.022 0.022 0.05 0.01 0.000

Total Flow: 0.433

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 21, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S15 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S15 - Tar River near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S15 Tar River near the Mouth\[S15 MMT and Rating Curve.xls]S15 Aug 20 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Measurement Made By: DK/DM
Tar River near the Mouth Data Entry By: DK
S15 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6356983 N, 454453 E SW-29-96-11-W4
Level Readings and Measurements

Date of Measurement: T-Bar 0.812 El: 285.908
11:02 AM MDT 3.958 El: 282.762
11:14 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.4262 El: 282.336
Weather Conditions: +20 °C, Clear Other: Nail in Tree 1.400 El: 285.320
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.73 0.00 0.000 1.00 1 1.73 1.87 0.010 0.010 0.07 0.01 0.000
2.00 0.29 0.040 1.00 2 1.87 2.25 0.040 0.040 0.29 0.11 0.004
2.50 0.40 0.035 1.00 3 2.25 2.75 0.035 0.035 0.40 0.20 0.007
3.00 0.58 0.030 1.00 4 2.75 3.25 0.030 0.030 0.58 0.29 0.009
3.50 0.62 0.040 1.00 5 3.25 3.75 0.040 0.040 0.62 0.31 0.012
4.00 0.60 0.050 1.00 6 3.75 4.25 0.050 0.050 0.60 0.30 0.015
4.50 0.59 0.070 1.00 7 4.25 4.75 0.070 0.070 0.59 0.30 0.021
5.00 0.62 0.090 1.00 8 4.75 5.25 0.090 0.090 0.62 0.31 0.028
5.50 0.53 0.090 1.00 9 5.25 5.75 0.090 0.090 0.53 0.27 0.024
6.00 0.46 0.090 1.00 10 5.75 6.25 0.090 0.090 0.46 0.23 0.021
6.50 0.38 0.070 1.00 11 6.25 6.75 0.070 0.070 0.38 0.19 0.013
7.00 0.32 0.060 1.00 12 6.75 7.25 0.060 0.060 0.32 0.16 0.010
7.50 0.24 0.050 1.00 13 7.25 7.75 0.050 0.050 0.24 0.12 0.006
8.00 0.11 0.020 1.00 14 7.75 8.15 0.020 0.020 0.11 0.04 0.001

LB 8.30 0.00 0.000 1.00 15 8.15 8.30 0.005 0.005 0.03 0.00 0.000

Total Flow: 0.171

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 20, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S15 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S15 - Tar River near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S15 Tar River near the Mouth\[S15 MMT and Rating Curve.xls]S15 Oct 12 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Measurement Made By: DM/DK
Tar River near the Mouth Data Entry By: DK
S15 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6356983 N, 454453 E SW-29-96-11-W4
Level Readings and Measurements

Date of Measurement: T-Bar 0.645 El: 285.908
10:15 AM MDT 3.724 El: 282.829
10:22 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.4816 El: 282.347
Weather Conditions: +10 °C, Overcast, Calm Other: Nail in Tree 1.232 El: 285.321
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 3.00 0.00 0.000 1.00 1 3.00 3.10 0.000 0.000 0.03 0.00 0.000
3.20 0.12 0.000 1.00 2 3.10 3.35 0.000 0.000 0.12 0.03 0.000
3.50 0.37 0.060 1.00 3 3.35 3.60 0.060 0.060 0.37 0.09 0.006
3.70 0.45 0.020 1.00 4 3.60 3.85 0.020 0.020 0.45 0.11 0.002
4.00 0.53 0.060 1.00 5 3.85 4.25 0.060 0.060 0.53 0.21 0.013
4.50 0.65 0.070 1.00 6 4.25 4.55 0.070 0.070 0.65 0.20 0.014
4.60 0.65 0.045 1.00 7 4.55 4.70 0.045 0.045 0.65 0.10 0.004
4.80 0.67 0.060 1.00 8 4.70 4.90 0.060 0.060 0.67 0.13 0.008
5.00 0.66 0.050 1.00 9 4.90 5.10 0.050 0.050 0.66 0.13 0.007
5.20 0.70 0.070 1.00 10 5.10 5.30 0.070 0.070 0.70 0.14 0.010
5.40 0.68 0.060 1.00 11 5.30 5.50 0.060 0.060 0.68 0.14 0.008
5.60 0.67 0.080 1.00 12 5.50 5.70 0.080 0.080 0.67 0.13 0.011
5.80 0.65 0.070 1.00 13 5.70 5.90 0.070 0.070 0.65 0.13 0.009
6.00 0.65 0.070 1.00 14 5.90 6.10 0.070 0.070 0.65 0.13 0.009
6.20 0.64 0.100 1.00 15 6.10 6.30 0.100 0.100 0.64 0.13 0.013
6.40 0.64 0.120 1.00 16 6.30 6.50 0.120 0.120 0.64 0.13 0.015
6.60 0.60 0.100 1.00 17 6.50 6.70 0.100 0.100 0.60 0.12 0.012
6.80 0.58 0.120 1.00 18 6.70 6.90 0.120 0.120 0.58 0.12 0.014
7.00 0.54 0.130 1.00 19 6.90 7.10 0.130 0.130 0.54 0.11 0.014
7.20 0.50 0.110 1.00 20 7.10 7.30 0.110 0.110 0.50 0.10 0.011
7.40 0.49 0.120 1.00 21 7.30 7.50 0.120 0.120 0.49 0.10 0.012
7.60 0.47 0.110 1.00 22 7.50 7.70 0.110 0.110 0.47 0.09 0.010
7.80 0.44 0.100 1.00 23 7.70 7.90 0.100 0.100 0.44 0.09 0.009
8.00 0.44 0.090 1.00 24 7.90 8.10 0.090 0.090 0.44 0.09 0.008
8.20 0.39 0.060 1.00 25 8.10 8.40 0.060 0.060 0.39 0.12 0.007
8.60 0.32 0.030 1.00 26 8.40 8.80 0.030 0.030 0.32 0.13 0.004
9.00 0.25 0.050 1.00 27 8.80 9.20 0.050 0.050 0.25 0.10 0.005
9.40 0.17 0.020 1.00 28 9.20 9.70 0.020 0.020 0.17 0.09 0.002

LB 10.00 0.00 0.000 1.00 29 9.70 10.00 0.005 0.005 0.04 0.01 0.000

Notes: 1. Datalogger and Transducer removed from site. Total Flow: 0.236

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 12, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data
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Hydrometric Measurement / Site Visit Record
S16 - Calumet River near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S16 Calumet River near the Mouth\[S16 MMT and Rating Curve.xls]S16 May 27 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Calumet River Measurement Made By: FF/DK
Calumet River near the Mouth Data Entry By: DK
S16 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6361693 N, 458152 E NE-10-97-11-W4
Level Readings and Measurements

Date of Measurement: T-bar 0.707 El: 266.300
4:37 PM MDT 2.912 El: 264.095
4:49 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.3643 El: 263.731
Weather Conditions: +23 °C Overcast Other: Nail in Tree: 1.357 El: 265.650
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.90 0.00 0.000 1.00 1 1.90 1.95 0.001 0.001 0.02 0.00 0.000
2.00 0.08 0.003 1.00 2 1.95 2.10 0.003 0.003 0.08 0.01 0.000
2.20 0.16 0.115 1.00 3 2.10 2.25 0.115 0.115 0.16 0.02 0.003
2.30 0.26 0.140 1.00 4 2.25 2.35 0.140 0.140 0.26 0.03 0.004
2.40 0.30 0.195 1.00 5 2.35 2.45 0.195 0.195 0.30 0.03 0.006
2.50 0.24 0.355 1.00 6 2.45 2.55 0.355 0.355 0.24 0.02 0.009
2.60 0.26 0.700 1.00 7 2.55 2.65 0.700 0.700 0.26 0.03 0.018
2.70 0.24 0.770 1.00 8 2.65 2.75 0.770 0.770 0.24 0.02 0.018
2.80 0.28 0.720 1.00 9 2.75 2.85 0.720 0.720 0.28 0.03 0.020
2.90 0.22 0.670 1.00 10 2.85 2.95 0.670 0.670 0.22 0.02 0.015
3.00 0.25 0.475 1.00 11 2.95 3.10 0.475 0.475 0.25 0.04 0.018
3.20 0.23 0.330 1.00 12 3.10 3.30 0.330 0.330 0.23 0.05 0.015
3.40 0.22 0.260 1.00 13 3.30 3.50 0.260 0.260 0.22 0.04 0.011
3.60 0.23 0.105 1.00 14 3.50 3.70 0.105 0.105 0.23 0.05 0.005
3.80 0.22 0.265 1.00 15 3.70 3.90 0.265 0.265 0.22 0.04 0.012
4.00 0.24 0.260 1.00 16 3.90 4.10 0.260 0.260 0.24 0.05 0.012
4.20 0.21 0.555 1.00 17 4.10 4.30 0.555 0.555 0.21 0.04 0.023
4.40 0.27 0.110 1.00 18 4.30 4.50 0.110 0.110 0.27 0.05 0.006
4.60 0.23 0.140 1.00 19 4.50 4.70 0.140 0.140 0.23 0.05 0.006
4.80 0.26 0.345 1.00 20 4.70 4.90 0.345 0.345 0.26 0.05 0.018
5.00 0.33 0.230 1.00 21 4.90 5.10 0.230 0.230 0.33 0.07 0.015
5.20 0.07 0.440 1.00 22 5.10 5.30 0.440 0.440 0.07 0.01 0.006
5.40 0.08 0.110 1.00 23 5.30 5.50 0.110 0.110 0.08 0.02 0.002
5.60 0.30 0.225 1.00 24 5.50 5.70 0.225 0.225 0.30 0.06 0.014
5.80 0.25 0.315 1.00 25 5.70 5.90 0.315 0.315 0.25 0.05 0.016
6.00 0.24 0.200 1.00 26 5.90 6.10 0.200 0.200 0.24 0.05 0.010
6.20 0.21 0.270 1.00 27 6.10 6.28 0.270 0.270 0.21 0.04 0.010

RB 6.35 0.00 0.000 1.00 28 6.28 6.35 0.068 0.068 0.05 0.00 0.000

Notes: 1. Transducer , Water Thermistor and Rain Gauge installed at site. Total Flow: 0.292

Measurement Data
Measured Data Calculated Data

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
May 27, 2003

MSA 2002-17

March 11, 2004

River/Stream:
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Hydrometric Measurement / Site Visit Record
S16 - Calumet River near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S16 Calumet River near the Mouth\[S16 MMT and Rating Curve.xls]S16 June 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Calumet River Measurement Made By: FF/DK
Calumet River near the Mouth Data Entry By: DK
S16 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6361693 N, 458152 E NE-10-97-11-W4
Level Readings and Measurements

Date of Measurement: T-bar 0.705 El: 266.300
4:38 PM MDT 3.004 El: 264.001
4:46 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.2842 El: 263.717
Weather Conditions: +20 °C, Scattered Cloud Other: Nail in Tree: 1.360 El: 265.645
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 3.15 0.00 0.000 1.00 1 3.15 3.20 0.013 0.013 0.05 0.00 0.000
3.25 0.18 0.050 1.00 2 3.20 3.38 0.050 0.050 0.18 0.03 0.002
3.50 0.25 0.080 1.00 3 3.38 3.63 0.080 0.080 0.25 0.06 0.005
3.75 0.26 0.080 1.00 4 3.63 3.88 0.080 0.080 0.26 0.07 0.005
4.00 0.25 0.060 1.00 5 3.88 4.13 0.060 0.060 0.25 0.06 0.004
4.25 0.30 0.070 1.00 6 4.13 4.38 0.070 0.070 0.30 0.08 0.005
4.50 0.33 0.060 1.00 7 4.38 4.63 0.060 0.060 0.33 0.08 0.005
4.75 0.34 0.080 1.00 8 4.63 4.88 0.080 0.080 0.34 0.09 0.007
5.00 0.36 0.070 1.00 9 4.88 5.13 0.070 0.070 0.36 0.09 0.006
5.25 0.39 0.065 1.00 10 5.13 5.38 0.065 0.065 0.39 0.10 0.006
5.50 0.48 0.080 1.00 11 5.38 5.63 0.080 0.080 0.48 0.12 0.010
5.75 0.52 0.070 1.00 12 5.63 5.88 0.070 0.070 0.52 0.13 0.009
6.00 0.33 0.070 1.00 13 5.88 6.13 0.070 0.070 0.33 0.08 0.006
6.25 0.41 0.070 1.00 14 6.13 6.38 0.070 0.070 0.41 0.10 0.007
6.50 0.35 0.055 1.00 15 6.38 6.63 0.055 0.055 0.35 0.09 0.005
6.75 0.33 0.040 1.00 16 6.63 6.88 0.040 0.040 0.33 0.08 0.003
7.00 0.42 0.030 1.00 17 6.88 7.13 0.030 0.030 0.42 0.11 0.003
7.25 0.32 0.030 1.00 18 7.13 7.38 0.030 0.030 0.32 0.08 0.002
7.50 0.27 0.020 1.00 19 7.38 7.75 0.020 0.020 0.27 0.10 0.002
8.00 0.27 0.010 1.00 20 7.75 8.25 0.010 0.010 0.27 0.14 0.001
8.50 0.09 0.010 1.00 21 8.25 8.75 0.010 0.010 0.09 0.05 0.000

RB 9.00 0.00 0.000 1.00 22 8.75 9.00 0.003 0.003 0.02 0.01 0.000

Total Flow: 0.094

Measurement Data
Measured Data Calculated Data

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
June 24, 2003

MSA 2002-17

March 11, 2004

River/Stream:

 2004-01-26   HCL RAMP Team S16 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S16 - Calumet River near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S16 Calumet River near the Mouth\[S16 MMT and Rating Curve.xls]S16 Aug 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Calumet River Measurement Made By: DM/DK
Calumet River near the Mouth Data Entry By: DK
S16 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6361693 N, 458152 E NE-10-97-11-W4
Level Readings and Measurements

Date of Measurement: T-bar 0.442 El: 266.300
6:05 PM MDT D/S Dam 3.183 El: 263.559
6:15 PM MDT Water Level Reading: U/S Dam 2.495 El: 264.247

Transducer Reading: 0.2041 El: 263.355
Weather Conditions: +22 °C, Scattered Cloud Other: Nail in Tree: El:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.10 0.00 0.000 1.00 1 0.10 0.25 0.000 0.000 0.01 0.00 0.000
0.40 0.04 0.000 1.00 2 0.25 0.60 0.000 0.000 0.04 0.01 0.000
0.80 0.05 0.000 1.00 3 0.60 1.10 0.000 0.000 0.05 0.03 0.000
1.40 0.17 0.003 1.00 4 1.10 1.55 0.003 0.003 0.17 0.08 0.000
1.70 0.23 0.030 1.00 5 1.55 1.80 0.030 0.030 0.23 0.06 0.002
1.90 0.22 0.010 1.00 6 1.80 1.95 0.010 0.010 0.22 0.03 0.000
2.00 0.32 0.010 1.00 7 1.95 2.05 0.010 0.010 0.32 0.03 0.000
2.10 0.30 0.040 1.00 8 2.05 2.15 0.040 0.040 0.30 0.03 0.001
2.20 0.29 0.010 1.00 9 2.15 2.25 0.010 0.010 0.29 0.03 0.000
2.30 0.32 0.010 1.00 10 2.25 2.35 0.010 0.010 0.32 0.03 0.000
2.40 0.28 0.010 1.00 11 2.35 2.45 0.010 0.010 0.28 0.03 0.000
2.50 0.34 0.020 1.00 12 2.45 2.55 0.020 0.020 0.34 0.03 0.001
2.60 0.41 0.080 1.00 13 2.55 2.65 0.080 0.080 0.41 0.04 0.003
2.70 0.40 0.060 1.00 14 2.65 2.75 0.060 0.060 0.40 0.04 0.002
2.80 0.40 0.030 1.00 15 2.75 2.85 0.030 0.030 0.40 0.04 0.001
2.90 0.40 0.030 1.00 16 2.85 2.95 0.030 0.030 0.40 0.04 0.001
3.00 0.38 0.040 1.00 17 2.95 3.03 0.040 0.040 0.38 0.03 0.001
3.05 0.40 0.020 1.00 18 3.03 3.13 0.020 0.020 0.40 0.04 0.001
3.20 0.24 0.050 1.00 19 3.13 3.30 0.050 0.050 0.24 0.04 0.002
3.40 0.22 0.003 1.00 20 3.30 3.50 0.003 0.003 0.22 0.04 0.000

RB 3.60 0.00 0.000 1.00 21 3.50 3.60 0.001 0.001 0.06 0.01 0.000

Notes: 1. Beaverdam constructed directly on top of transducer. Total Flow: 0.018
2. Flow measurement taken downstream of beaverdam.

Measurement Data
Measured Data Calculated Data

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
August 19, 2003

MSA 2002-17

March 11, 2004

River/Stream:

 2004-01-26   HCL RAMP Team S16 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S16 - Calumet River near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S16 Calumet River near the Mouth\[S16 MMT and Rating Curve.xls]S16 Oct 13 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Calumet River Measurement Made By: DM/DK
Calumet River near the Mouth Data Entry By: DK
S16 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6361693 N, 458152 E NE-10-97-11-W4
Level Readings and Measurements

Date of Measurement: T-bar 0.603 El: 266.300
3:58 PM MDT D/S Dam 2.979 El: 263.924
4:10 PM MDT Water Level Reading: U/S Dam 2.013 El: 264.890

Transducer Reading: 0.2178 El: 263.706
Weather Conditions: +9 °C, Scattered Cloud Other: Nail in Tree: 1.267 El: 265.636
River Conditions: No ice Water Level @ MMT 3.340 El: 263.563

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.20 0.00 0.000 1.00 1 0.20 0.35 0.000 0.000 0.03 0.00 0.000
0.50 0.10 0.000 1.00 2 0.35 0.60 0.000 0.000 0.10 0.03 0.000
0.70 0.09 0.000 1.00 3 0.60 0.85 0.000 0.000 0.09 0.02 0.000
1.00 0.20 0.003 1.00 4 0.85 1.05 0.003 0.003 0.20 0.04 0.000
1.10 0.15 0.003 1.00 5 1.05 1.15 0.003 0.003 0.15 0.02 0.000
1.20 0.18 0.003 1.00 6 1.15 1.30 0.003 0.003 0.18 0.03 0.000
1.40 0.12 0.010 1.00 7 1.30 1.50 0.010 0.010 0.12 0.02 0.000
1.60 0.20 0.020 1.00 8 1.50 1.70 0.020 0.020 0.20 0.04 0.001
1.80 0.26 0.040 1.00 9 1.70 1.90 0.040 0.040 0.26 0.05 0.002
2.00 0.21 0.050 1.00 10 1.90 2.10 0.050 0.050 0.21 0.04 0.002
2.20 0.26 0.050 1.00 11 2.10 2.30 0.050 0.050 0.26 0.05 0.003
2.40 0.40 0.030 1.00 12 2.30 2.50 0.030 0.030 0.40 0.08 0.002
2.60 0.40 0.020 1.00 13 2.50 2.70 0.020 0.020 0.40 0.08 0.002
2.80 0.44 0.010 1.00 14 2.70 2.90 0.010 0.010 0.44 0.09 0.001
3.00 0.49 0.010 1.00 15 2.90 3.10 0.010 0.010 0.49 0.10 0.001
3.20 0.42 0.003 1.00 16 3.10 3.30 0.003 0.003 0.42 0.08 0.000
3.40 0.26 0.003 1.00 17 3.30 3.50 0.003 0.003 0.26 0.05 0.000
3.60 0.38 0.000 1.00 18 3.50 3.70 0.000 0.000 0.38 0.08 0.000
3.80 0.25 0.000 1.00 19 3.70 3.90 0.000 0.000 0.25 0.05 0.000
4.00 0.14 0.000 1.00 20 3.90 4.25 0.000 0.000 0.14 0.05 0.000
4.50 0.08 0.000 1.00 21 4.25 4.60 0.000 0.000 0.08 0.03 0.000

RB 4.70 0.00 0.000 1.00 22 4.60 4.70 0.000 0.000 0.02 0.00 0.000

Notes: 1. Transducer, Thermistor and Rain Gauge removed from site. Total Flow: 0.014
2. Flow measurement taken downstream of beaverdam.

Measurement Data
Measured Data Calculated Data

Bench Mark Reading:
Start Time: Water Level Reading:
End Time:

Location:
Site Name:

Time of Measurement
October 13, 2003

MSA 2002-17

March 11, 2004

River/Stream:
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Hydrometric Measurement / Site Visit Record
S17 - Tar River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S17 Tar River Upland Tributary\[S17 MMT and Rating Curve.xls]S17 May 5 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Measurement Made By: FF/DM
Tar River Upland Data Entry By: DK
S17 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6357804 N, 444486 E NW-29-96-12-W4
Level Readings and Measurements

Date of Measurement: T-bar @ LB 0.132 El: 366.546
10:22 AM MDT 2.588 El: 364.090
10:30 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.407 El: 363.683
Weather Conditions: -2 °C Light Snow Other: River Invert 2.893 El: 363.785
River Conditions: No ice Top of Transducer T-post 1.535 El: 365.143

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.40 0.00 0.000 1.00 1 1.40 1.45 0.013 0.013 0.04 0.00 0.000
1.50 0.17 0.050 1.00 2 1.45 1.60 0.050 0.050 0.17 0.03 0.001
1.70 0.22 0.140 1.00 3 1.60 1.80 0.140 0.140 0.22 0.04 0.006
1.90 0.19 0.180 1.00 4 1.80 1.95 0.180 0.180 0.19 0.03 0.005
2.00 0.17 0.190 1.00 5 1.95 2.05 0.190 0.190 0.17 0.02 0.003
2.10 0.17 0.250 1.00 6 2.05 2.15 0.250 0.250 0.17 0.02 0.004
2.20 0.16 0.250 1.00 7 2.15 2.25 0.250 0.250 0.16 0.02 0.004
2.30 0.17 0.240 1.00 8 2.25 2.35 0.240 0.240 0.17 0.02 0.004
2.40 0.19 0.200 1.00 9 2.35 2.45 0.200 0.200 0.19 0.02 0.004
2.50 0.19 0.220 1.00 10 2.45 2.55 0.220 0.220 0.19 0.02 0.004
2.60 0.18 0.230 1.00 11 2.55 2.65 0.230 0.230 0.18 0.02 0.004
2.70 0.19 0.160 1.00 12 2.65 2.75 0.160 0.160 0.19 0.02 0.003
2.80 0.21 0.110 1.00 13 2.75 2.85 0.110 0.110 0.21 0.02 0.002
2.90 0.19 0.050 1.00 14 2.85 2.95 0.050 0.050 0.19 0.02 0.001
3.00 0.16 0.050 1.00 15 2.95 3.05 0.050 0.050 0.16 0.02 0.001
3.10 0.14 0.010 1.00 16 3.05 3.15 0.010 0.010 0.14 0.01 0.000
3.20 0.14 0.010 1.00 17 3.15 3.30 0.010 0.010 0.14 0.02 0.000
3.40 0.18 0.000 1.00 18 3.30 3.60 0.000 0.000 0.18 0.05 0.000
3.80 0.11 0.000 1.00 19 3.60 3.85 0.000 0.000 0.11 0.03 0.000

RB 3.90 0.00 0.000 1.00 20 3.85 3.90 0.000 0.000 0.03 0.00 0.000

Notes: 1. Datalogger and Transducer installed at site. Total Flow: 0.048

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 5, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data
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Hydrometric Measurement / Site Visit Record
S17 - Tar River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S17 Tar River Upland Tributary\[S17 MMT and Rating Curve.xls]S17 May 27 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Measurement Made By: DK/FF
Tar River Upland Data Entry By: DK
S17 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6357804 N, 444486 E NW-29-96-12-W4
Level Readings and Measurements

Date of Measurement: T-bar @ LB 0.317 El: 366.546
7:08 PM MDT 2.808 El: 364.055
7:14 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.377 El: 363.678
Weather Conditions: +25 °C, Scattered Cloud Other: nail in tree 1.184 El: 365.679
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.45 0.00 0.000 1.00 1 1.45 1.48 0.001 0.001 0.00 0.00 0.000
1.50 0.01 0.003 1.00 2 1.48 1.55 0.003 0.003 0.01 0.00 0.000
1.60 0.03 0.003 1.00 3 1.55 1.65 0.003 0.003 0.03 0.00 0.000
1.70 0.04 0.080 1.00 4 1.65 1.75 0.080 0.080 0.04 0.00 0.000
1.80 0.05 0.170 1.00 5 1.75 1.85 0.170 0.170 0.05 0.01 0.001
1.90 0.06 0.185 1.00 6 1.85 1.95 0.185 0.185 0.06 0.01 0.001
2.00 0.07 0.260 1.00 7 1.95 2.05 0.260 0.260 0.07 0.01 0.002
2.10 0.09 0.230 1.00 8 2.05 2.15 0.230 0.230 0.09 0.01 0.002
2.20 0.10 0.280 1.00 9 2.15 2.25 0.280 0.280 0.10 0.01 0.003
2.30 0.10 0.290 1.00 10 2.25 2.35 0.290 0.290 0.10 0.01 0.003
2.40 0.11 0.265 1.00 11 2.35 2.45 0.265 0.265 0.11 0.01 0.003
2.50 0.11 0.250 1.00 12 2.45 2.55 0.250 0.250 0.11 0.01 0.003
2.60 0.12 0.210 1.00 13 2.55 2.65 0.210 0.210 0.12 0.01 0.003
2.70 0.12 0.150 1.00 14 2.65 2.75 0.150 0.150 0.12 0.01 0.002
2.80 0.10 0.120 1.00 15 2.75 2.85 0.120 0.120 0.10 0.01 0.001
2.90 0.07 0.090 1.00 16 2.85 2.95 0.090 0.090 0.07 0.01 0.001
3.00 0.05 0.050 1.00 17 2.95 3.05 0.050 0.050 0.05 0.00 0.000
3.10 0.04 0.003 1.00 18 3.05 3.18 0.003 0.003 0.04 0.01 0.000

LB 3.25 0.00 0.000 1.00 19 3.18 3.25 0.001 0.001 0.01 0.00 0.000

Total Flow: 0.024

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 27, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S17 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S17 - Tar River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S17 Tar River Upland Tributary\[S17 MMT and Rating Curve.xls]S17 June 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Measurement Made By: FF/DK
Tar River Upland Data Entry By: DK
S17 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6357804 N, 444486 E NW-29-96-12-W4
Level Readings and Measurements

Date of Measurement: T-bar @ LB 0.416 El: 366.546
5:52 PM MDT Before 2.474 El: 364.488
6:00 PM MDT After 2.894 364.068

Top of Ice Level Reading: El:
Weather Conditions: +25 °C, Calm, Scattered Clouds Transducer Reading: 0.8042 El: 363.684
River Conditions: No ice Other: Nail in Tree 1.297 El: 365.665

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.00 0.00 0.000 1.00 1 1.00 1.10 0.005 0.005 0.01 0.00 0.000
1.20 0.04 0.020 1.00 2 1.10 1.25 0.020 0.020 0.04 0.01 0.000
1.30 0.06 0.010 1.00 3 1.25 1.35 0.010 0.010 0.06 0.01 0.000
1.40 0.13 0.020 1.00 4 1.35 1.45 0.020 0.020 0.13 0.01 0.000
1.50 0.15 0.015 1.00 5 1.45 1.55 0.015 0.015 0.15 0.02 0.000
1.60 0.16 0.015 1.00 6 1.55 1.65 0.015 0.015 0.16 0.02 0.000
1.70 0.13 0.015 1.00 7 1.65 1.75 0.015 0.015 0.13 0.01 0.000
1.80 0.16 0.020 1.00 8 1.75 1.85 0.020 0.020 0.16 0.02 0.000
1.90 0.18 0.010 1.00 9 1.85 1.95 0.010 0.010 0.18 0.02 0.000
2.00 0.17 0.020 1.00 10 1.95 2.05 0.020 0.020 0.17 0.02 0.000
2.10 0.12 0.010 1.00 11 2.05 2.15 0.010 0.010 0.12 0.01 0.000
2.20 0.16 0.010 1.00 12 2.15 2.25 0.010 0.010 0.16 0.02 0.000
2.30 0.16 0.005 1.00 13 2.25 2.35 0.005 0.005 0.16 0.02 0.000
2.40 0.04 0.010 1.00 14 2.35 2.45 0.010 0.010 0.04 0.00 0.000
2.50 0.04 0.003 1.00 15 2.45 2.55 0.003 0.003 0.04 0.00 0.000
2.60 0.04 0.003 1.00 16 2.55 2.63 0.003 0.003 0.04 0.00 0.000

LB 2.65 0.00 0.000 1.00 17 2.63 2.65 0.001 0.001 0.01 0.00 0.000

Total Flow: 0.002

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Water Level Reading:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 24, 2003

March 11, 2004

River/Stream:
Location:
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Hydrometric Measurement / Site Visit Record
S17 - Tar River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S17 Tar River Upland Tributary\[S17 MMT and Rating Curve.xls]S17 Aug 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Measurement Made By: DM/DK
Tar River Upland Data Entry By: DK
S17 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6357804 N, 444486 E NW-29-96-12-W4
Level Readings and Measurements

Date of Measurement: Nail in Tree 0.973 El: 365.665
MDT U/D Dam 1.809 El: 364.829
MDT D/S Dam 2.468 364.170

Top of Ice Level Reading: El:
Weather Conditions: +20 °C, Clear Transducer Reading: 1.1427 El: 363.686
River Conditions: No ice Other:

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Notes: 1. No flow due to beaverdam constructed immediately downstream of transducer. Total Flow: 0.00

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 19, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Water Level Reading:

 2004-01-26   HCL RAMP Team S17 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S17 - Tar River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S17 Tar River Upland Tributary\[S17 MMT and Rating Curve.xls]S17 Oct 13 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Measurement Made By: DM/DK
Tar River Upland Data Entry By: DK
S17 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6357804 N, 444486 E NW-29-96-12-W4
Level Readings and Measurements

Date of Measurement: Nail in Tree 1.028 El: 365.665
MDT 1.777 El: 364.916
MDT

Top of Ice Level Reading: El:
Weather Conditions: +10 °C, Scattered Cloud, Calm Transducer Reading: 1.2050 El: 363.711
River Conditions: No ice Other: Bottom u-bolt on logger 0.141 366.552

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Notes: 1. No flow due to beaverdam constructed immediately downstream of transducer. Total Flow: 0.00
2. Transducer removed from site.

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 13, 2003

March 11, 2004

River/Stream:
Location:
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Hydrometric Measurement / Site Visit Record
S18A - Calumet River Upland Tributary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S18A Calumet River Upland Tributary\[S18A MMT and Rating Curve.xls]S18A May 5 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Calumet River Measurement Made By: FF/DM
Calumet River Upland Tributary Data Entry By: DK
S18A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 450662 E, 6363488 N SE-14-97-12-W4
Level Readings and Measurements

Date of Measurement: -0.030 El: 100.000
12:09 PM MDT 2.381 El: 97.589
12:23 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.592 El: 96.997
Weather Conditions: -2�C, Overcast, Scattered Flurries Other: Top of PT Rebar 2.069 El: 97.901

River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 6.25 0.00 0.000 1.00 1 6.25 6.28 0.000 0.000 0.00 0.00 0.000
6.30 0.10 0.000 1.00 2 6.28 6.40 0.000 0.000 0.10 0.01 0.000
6.50 0.14 0.020 1.00 3 6.40 6.55 0.020 0.020 0.14 0.02 0.000
6.60 0.34 0.010 1.00 4 6.55 6.65 0.010 0.010 0.34 0.03 0.000
6.70 0.34 0.010 1.00 5 6.65 6.75 0.010 0.010 0.34 0.03 0.000
6.80 0.29 0.030 1.00 6 6.75 6.85 0.030 0.030 0.29 0.03 0.001
6.90 0.32 0.015 1.00 7 6.85 6.95 0.015 0.015 0.32 0.03 0.000
7.00 0.41 0.020 1.00 8 6.95 7.05 0.020 0.020 0.41 0.04 0.001
7.10 0.42 0.210 1.00 9 7.05 7.15 0.210 0.210 0.42 0.04 0.009
7.20 0.44 0.290 1.00 10 7.15 7.25 0.290 0.290 0.44 0.04 0.013
7.30 0.45 0.090 1.00 11 7.25 7.35 0.090 0.090 0.45 0.04 0.004
7.40 0.45 0.110 1.00 12 7.35 7.45 0.110 0.110 0.45 0.05 0.005
7.50 0.44 0.110 1.00 13 7.45 7.55 0.110 0.110 0.44 0.04 0.005
7.60 0.41 0.080 1.00 14 7.55 7.65 0.080 0.080 0.41 0.04 0.003
7.70 0.40 0.050 1.00 15 7.65 7.75 0.050 0.050 0.40 0.04 0.002
7.80 0.38 0.055 1.00 16 7.75 7.85 0.055 0.055 0.38 0.04 0.002
7.90 0.32 0.050 1.00 17 7.85 7.95 0.050 0.050 0.32 0.03 0.002
8.00 0.26 0.020 1.00 18 7.95 8.05 0.020 0.020 0.26 0.03 0.001
8.10 0.11 0.010 1.00 19 8.05 8.15 0.010 0.010 0.11 0.01 0.000
8.20 0.16 0.005 1.00 20 8.15 8.25 0.005 0.005 0.16 0.02 0.000
8.30 0.12 0.000 1.00 21 8.25 8.38 0.000 0.000 0.12 0.02 0.000

RB 8.45 0.00 0.000 1.00 22 8.38 8.45 0.000 0.000 0.00 0.00 0.000

Notes: 1. Installed Datalogger and Transducer at site. Total Flow: 0.048

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 5, 2003

March 15, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S18A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S18A - Calumet River Upland Tributary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S18A Calumet River Upland Tributary\[S18A MMT and Rating Curve.xls]S18A May 27 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Calumet River Measurement Made By: FF/DK
Calumet River Upland Tributary Data Entry By: DK
S18A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 450662 E, 6363488 N SE-14-97-12-W4
Level Readings and Measurements

Date of Measurement: 0.281 El: 100.000
5:46 PM MDT 2.823 El: 97.458
5:51 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.469 El: 96.989
Weather Conditions: +25 °C, Scattered Clouds Other:
River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.00 0.00 0.000 1.00 1 1.00 1.01 0.013 0.013 0.00 0.00 0.000
1.01 0.37 0.050 1.00 2 1.01 1.11 0.050 0.050 0.37 0.04 0.002
1.20 0.40 0.015 1.00 3 1.11 1.30 0.015 0.015 0.40 0.08 0.001
1.40 0.41 0.045 1.00 4 1.30 1.50 0.045 0.045 0.41 0.08 0.004
1.60 0.32 0.085 1.00 5 1.50 1.70 0.085 0.085 0.32 0.06 0.005
1.80 0.25 0.110 1.00 6 1.70 1.90 0.110 0.110 0.25 0.05 0.005
2.00 0.22 0.165 1.00 7 1.90 2.10 0.165 0.165 0.22 0.04 0.007
2.20 0.20 0.090 1.00 8 2.10 2.30 0.090 0.090 0.20 0.04 0.004
2.40 0.14 0.030 1.00 9 2.30 2.50 0.030 0.030 0.14 0.03 0.001
2.60 0.11 0.015 1.00 10 2.50 2.70 0.015 0.015 0.11 0.02 0.000
2.80 0.04 0.003 1.00 11 2.70 2.90 0.003 0.003 0.04 0.01 0.000
3.00 0.08 0.003 1.00 12 2.90 3.15 0.003 0.003 0.08 0.02 0.000

RB 3.30 0.00 0.000 1.00 13 3.15 3.30 0.001 0.001 0.00 0.00 0.000

Total Flow: 0.030

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 27, 2003

March 15, 2004

River/Stream:

Time of Measurement

Location:
Site Name:

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S18A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S18A - Calumet River Upland Tributary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S18A Calumet River Upland Tributary\[S18A MMT and Rating Curve.xls]S18A June 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Calumet River Measurement Made By: FF/DK
Calumet River Upland Tributary Data Entry By: DK
S18A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 450662 E, 6363488 N SE-14-97-12-W4
Level Readings and Measurements

Date of Measurement: 0.020 El: 100.000
3:19 PM MDT 2.689 El: 97.331
3:28 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.333 El: 96.998
Weather Conditions: +23 °C, Scattered Clouds Other: top of transducer rebar 2.118 El: 97.902
River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.45 0.00 0.000 1.00 1 1.45 1.48 0.008 0.008 0.00 0.00 0.000
1.50 0.27 0.030 1.00 2 1.48 1.55 0.030 0.030 0.27 0.02 0.001
1.60 0.32 0.030 1.00 3 1.55 1.65 0.030 0.030 0.32 0.03 0.001
1.70 0.32 0.030 1.00 4 1.65 1.75 0.030 0.030 0.32 0.03 0.001
1.80 0.33 0.030 1.00 5 1.75 1.85 0.030 0.030 0.33 0.03 0.001
1.90 0.34 0.030 1.00 6 1.85 1.95 0.030 0.030 0.34 0.03 0.001
2.00 0.33 0.040 1.00 7 1.95 2.05 0.040 0.040 0.33 0.03 0.001
2.10 0.32 0.055 1.00 8 2.05 2.15 0.055 0.055 0.32 0.03 0.002
2.20 0.30 0.020 1.00 9 2.15 2.25 0.020 0.020 0.30 0.03 0.001
2.30 0.27 0.015 1.00 10 2.25 2.35 0.015 0.015 0.27 0.03 0.000
2.40 0.21 0.020 1.00 11 2.35 2.45 0.020 0.020 0.21 0.02 0.000
2.50 0.12 0.025 1.00 12 2.45 2.57 0.025 0.025 0.12 0.01 0.000

RB 2.64 0.00 0.000 1.00 13 2.57 2.64 0.006 0.006 0.00 0.00 0.000

Total Flow: 0.009

Site Name:

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 24, 2003

March 15, 2004

River/Stream:

Time of Measurement

Location:

 2004-01-26   HCL RAMP Team S18A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S18A - Calumet River Upland Tributary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S18A Calumet River Upland Tributary\[S18A MMT and Rating Curve.xls]S18A Aug 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Calumet River Measurement Made By: DK/DM
Calumet River Upland Tributary Data Entry By: DK
S18A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 450662 E, 6363488 N SE-14-97-12-W4
Level Readings and Measurements

Date of Measurement: 0.855 El: 100.000
MDT 3.450 El: 97.405
MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.439 El: 96.966
Weather Conditions: +15 °C, Scattered Clouds Other:
River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. No flow measurement taken. Total Flow: -

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 24, 2003

March 15, 2004

River/Stream:

Time of Measurement

Location:
Site Name:

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S18A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S18A - Calumet River Upland Tributary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S18A Calumet River Upland Tributary\[S18A MMT and Rating Curve.xls]S18A Oct 13 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Calumet River Measurement Made By: FF/DK
Calumet River Upland Tributary Data Entry By: DK
S18A Meter Type and No.: Marsh McBirney

Coordinates & Legal: 450662 E, 6363488 N SE-14-97-12-W4
Level Readings and Measurements

Date of Measurement: 0.078 El: 100.000
2:27 PM MDT 2.692 El: 97.386
2:38 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 0.432 El: 96.954
Weather Conditions: +10 °C, Scattered Clouds, Calm Other:
River Conditions: No ice cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.90 0.00 0.000 1.00 1 0.90 0.95 0.000 0.000 0.00 0.00 0.000
1.00 0.08 0.000 1.00 2 0.95 1.10 0.000 0.000 0.08 0.01 0.000
1.20 0.20 0.000 1.00 3 1.10 1.30 0.000 0.000 0.20 0.04 0.000
1.40 0.27 0.000 1.00 4 1.30 1.45 0.000 0.000 0.27 0.04 0.000
1.50 0.31 0.000 1.00 5 1.45 1.55 0.000 0.000 0.31 0.03 0.000
1.60 0.30 0.010 0.003 0.000 1.00 6 1.55 1.65 0.004 0.004 0.30 0.03 0.000
1.70 0.31 0.010 0.003 0.003 1.00 7 1.65 1.75 0.005 0.005 0.31 0.03 0.000
1.80 0.32 0.030 0.003 0.003 1.00 8 1.75 1.85 0.012 0.012 0.32 0.03 0.000
1.90 0.30 0.010 0.010 0.010 1.00 9 1.85 1.95 0.010 0.010 0.30 0.03 0.000
2.00 0.30 0.030 1.00 10 1.95 2.05 0.030 0.030 0.30 0.03 0.001
2.10 0.30 0.003 1.00 11 2.05 2.20 0.003 0.003 0.30 0.05 0.000
2.30 0.30 0.000 1.00 12 2.20 2.50 0.000 0.000 0.30 0.09 0.000
2.70 0.17 0.000 1.00 13 2.50 2.90 0.000 0.000 0.17 0.07 0.000

RB 3.10 0.00 0.000 1.00 14 2.90 3.10 0.000 0.000 0.00 0.00 0.000

Notes: 1. The flow constricted to the middle of the channel due to extensive reed growth. Total Flow: 0.002
2. Datalogger and Transducer removed from site.

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 13, 2003

March 15, 2004

River/Stream:

Time of Measurement

Location:
Site Name:

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S18A MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S19 - Tar River Lowland Tributary near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S19 Tar River Lowland Tributary near the Mouth\[S19 MMT and Rating Curve.xls]S19 May 02 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Lowland Measurement Made By: FF/DM
Tar River Lowland Tributary near the Mouth Data Entry By: DK
S19 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6352849 N, 457329 E SE-10-96-11-W4
Level Readings and Measurements

Date of Measurement: 1.926 El: 101.478
6:15 PM MDT 2.564 El: 100.840
6:29 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.4258 El: 100.414
Weather Conditions: 0 °C, Snowing Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.90 0.00 0.000 1.00 1 2.90 2.95 0.000 0.000 0.03 0.00 0.000
3.00 0.11 0.000 1.00 2 2.95 3.15 0.000 0.000 0.11 0.02 0.000
3.30 0.18 0.005 1.00 3 3.15 3.40 0.005 0.005 0.18 0.05 0.000
3.50 0.25 0.020 1.00 4 3.40 3.63 0.020 0.020 0.25 0.06 0.001
3.75 0.22 0.020 1.00 5 3.63 3.88 0.020 0.020 0.22 0.06 0.001
4.00 0.45 0.030 1.00 6 3.88 4.13 0.030 0.030 0.45 0.11 0.003
4.25 0.43 0.070 1.00 7 4.13 4.38 0.070 0.070 0.43 0.11 0.008
4.50 0.44 0.150 1.00 8 4.38 4.63 0.150 0.150 0.44 0.11 0.017
4.75 0.45 0.130 1.00 9 4.63 4.88 0.130 0.130 0.45 0.11 0.015
5.00 0.38 0.060 1.00 10 4.88 5.13 0.060 0.060 0.38 0.10 0.006
5.25 0.19 0.080 1.00 11 5.13 5.38 0.080 0.080 0.19 0.05 0.004
5.50 0.14 0.010 1.00 12 5.38 5.65 0.010 0.010 0.14 0.04 0.000

RB 5.80 0.00 0.000 1.00 13 5.65 5.80 0.003 0.003 0.04 0.01 0.000

Notes: 1. Datalogger and Transducer installed at site. Total Flow: 0.054

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 2, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S19 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S19 - Tar River Lowland Tributary near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S19 Tar River Lowland Tributary near the Mouth\[S19 MMT and Rating Curve.xls]S19 May 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Lowland Measurement Made By: FF/DK
Tar River Lowland Tributary near the Mouth Data Entry By: DK
S19 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6352849 N, 457329 E SE-10-96-11-W4
Level Readings and Measurements

Date of Measurement: 2.134 El: 101.478
4:58 PM MDT 2.813 El: 100.799
5:07 PM MDT Top of Ice Level Reading: El:

Transducer Reading: -0.0333 El: 100.832
Weather Conditions: +20 °C, Overcast Other: New Transducer Reading: 0.362 El: 100.437
River Conditions: No ice U/S Culvert Invert 2.929 El: 100.683

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.40 0.00 0.000 1.00 1 0.40 0.45 0.000 0.000 0.01 0.00 0.000
0.50 0.03 0.000 1.00 2 0.45 0.55 0.000 0.000 0.03 0.00 0.000
0.60 0.06 0.000 1.00 3 0.55 0.65 0.000 0.000 0.06 0.01 0.000
0.70 0.07 0.010 1.00 4 0.65 0.75 0.010 0.010 0.07 0.01 0.000
0.80 0.09 0.010 1.00 5 0.75 0.85 0.010 0.010 0.09 0.01 0.000
0.90 0.12 0.010 1.00 6 0.85 0.95 0.010 0.010 0.12 0.01 0.000
1.00 0.14 0.010 1.00 7 0.95 1.05 0.010 0.010 0.14 0.01 0.000
1.10 0.19 0.010 1.00 8 1.05 1.15 0.010 0.010 0.19 0.02 0.000
1.20 0.21 0.030 1.00 9 1.15 1.25 0.030 0.030 0.21 0.02 0.001
1.30 0.24 0.035 1.00 10 1.25 1.35 0.035 0.035 0.24 0.02 0.001
1.40 0.24 0.055 1.00 11 1.35 1.45 0.055 0.055 0.24 0.02 0.001
1.50 0.22 0.090 1.00 12 1.45 1.55 0.090 0.090 0.22 0.02 0.002
1.60 0.13 0.130 1.00 13 1.55 1.65 0.130 0.130 0.13 0.01 0.002
1.70 0.11 0.140 1.00 14 1.65 1.75 0.140 0.140 0.11 0.01 0.002
1.80 0.11 0.170 1.00 15 1.75 1.85 0.170 0.170 0.11 0.01 0.002
1.90 0.12 0.160 1.00 16 1.85 1.95 0.160 0.160 0.12 0.01 0.002
2.00 0.10 0.160 1.00 17 1.95 2.05 0.160 0.160 0.10 0.01 0.002
2.10 0.14 0.160 1.00 18 2.05 2.15 0.160 0.160 0.14 0.01 0.002
2.20 0.14 0.150 1.00 19 2.15 2.25 0.150 0.150 0.14 0.01 0.002
2.30 0.14 0.125 1.00 20 2.25 2.35 0.125 0.125 0.14 0.01 0.002
2.40 0.13 0.135 1.00 21 2.35 2.45 0.135 0.135 0.13 0.01 0.002
2.50 0.15 0.140 1.00 22 2.45 2.55 0.140 0.140 0.15 0.01 0.002
2.60 0.13 0.090 1.00 23 2.55 2.65 0.090 0.090 0.13 0.01 0.001
2.70 0.13 0.050 1.00 24 2.65 2.75 0.050 0.050 0.13 0.01 0.001
2.80 0.09 0.050 1.00 25 2.75 2.85 0.050 0.050 0.09 0.01 0.000
2.90 0.06 0.030 1.00 26 2.85 2.95 0.030 0.030 0.06 0.01 0.000
3.00 0.05 0.025 1.00 27 2.95 3.05 0.025 0.025 0.05 0.00 0.000
3.10 0.03 0.003 1.00 28 3.05 3.15 0.003 0.003 0.03 0.00 0.000

RB 3.20 0.00 0.000 1.00 29 3.15 3.20 0.001 0.001 0.01 0.00 0.000

Notes: 1. Battery changed and modem deactivated. Total Flow: 0.027

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 25,2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S19 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S19 - Tar River Lowland Tributary near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S19 Tar River Lowland Tributary near the Mouth\[S19 MMT and Rating Curve.xls]S19 June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Lowland Measurement Made By: FF/DK
Tar River Lowland Tributary near the Mouth Data Entry By: DK
S19 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6352849 N, 457329 E SE-10-96-11-W4
Level Readings and Measurements

Date of Measurement: 2.396 El: 101.478
6:26 PM MDT 3.395 El: 100.479
6:36 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.1212 El: 100.358
Weather Conditions: +10 °C, Overcast Other: New Transducer Reading: 0.359006 El: 100.120
River Conditions: No ice U/S Culvert Invert 3.160 El: 100.714

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.79 0.00 0.000 1.00 1 1.79 1.80 0.060 0.060 0.03 0.00 0.000
1.81 0.11 0.238 1.00 2 1.80 1.83 0.238 0.238 0.11 0.00 0.001
1.85 0.11 0.290 1.00 3 1.83 1.88 0.290 0.290 0.11 0.00 0.001
1.90 0.11 0.263 1.00 4 1.88 1.93 0.263 0.263 0.11 0.01 0.001
1.95 0.12 0.274 1.00 5 1.93 1.98 0.274 0.274 0.12 0.01 0.002
2.00 0.11 0.293 1.00 6 1.98 2.03 0.293 0.293 0.11 0.01 0.002
2.05 0.11 0.271 1.00 7 2.03 2.08 0.271 0.271 0.11 0.01 0.001
2.10 0.10 0.274 1.00 8 2.08 2.13 0.274 0.274 0.10 0.00 0.001
2.15 0.09 0.150 1.00 9 2.13 2.18 0.150 0.150 0.09 0.00 0.001
2.20 0.08 0.101 1.00 10 2.18 2.23 0.101 0.101 0.08 0.00 0.000
2.25 0.03 0.003 1.00 11 2.23 2.27 0.003 0.003 0.03 0.00 0.000

RB 2.29 0.00 0.000 1.00 12 2.27 2.29 0.001 0.001 0.01 0.00 0.000

Notes: 1. Transducer replaced. Total Flow: 0.011

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 21, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S19 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S19 - Tar River Lowland Tributary near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S19 Tar River Lowland Tributary near the Mouth\[S19 MMT and Rating Curve.xls]S19 Aug 20 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Lowland Measurement Made By: DM/DK
Tar River Lowland Tributary near the Mouth Data Entry By: DK
S19 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6352849 N, 457329 E SE-10-96-11-W4
Level Readings and Measurements

Date of Measurement: 1.799 El: 101.478
11:46 AM MDT 2.435 El: 100.842
11:55 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.6856 El: 100.156
Weather Conditions: +10 °C, Overcast Other: U/S Culvert Crown 1.690 El: 101.587
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.60 0.00 0.000 1.00 1 0.60 0.80 0.000 0.000 0.05 0.01 0.000
1.00 0.21 0.000 1.00 2 0.80 1.20 0.000 0.000 0.21 0.08 0.000
1.40 0.27 0.000 1.00 3 1.20 1.50 0.000 0.000 0.27 0.08 0.000
1.60 0.25 0.010 1.00 4 1.50 1.70 0.010 0.010 0.25 0.05 0.001
1.80 0.23 0.010 1.00 5 1.70 1.90 0.010 0.010 0.23 0.05 0.000
2.00 0.47 0.010 1.00 6 1.90 2.05 0.010 0.010 0.47 0.07 0.001
2.10 0.48 0.020 1.00 7 2.05 2.15 0.020 0.020 0.48 0.05 0.001
2.20 0.46 0.030 1.00 8 2.15 2.30 0.030 0.030 0.46 0.07 0.002
2.40 0.43 0.020 1.00 9 2.30 2.55 0.020 0.020 0.43 0.11 0.002
2.70 0.20 0.000 1.00 10 2.55 2.85 0.000 0.000 0.20 0.06 0.000
3.00 0.17 0.000 1.00 11 2.85 3.15 0.000 0.000 0.17 0.05 0.000

RB 3.30 0.00 0.000 1.00 12 3.15 3.30 0.000 0.000 0.04 0.01 0.000

Total Flow: 0.007

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 20, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S19 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S19 - Tar River Lowland Tributary near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S19 Tar River Lowland Tributary near the Mouth\[S19 MMT and Rating Curve.xls]S19 Oct 12 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Tar River Lowland Measurement Made By: DM/DK
Tar River Lowland Tributary near the Mouth Data Entry By: DK
S19 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6352849 N, 457329 E SE-10-96-11-W4
Level Readings and Measurements

Date of Measurement: 1.898 El: 101.478
12:02 PM MDT 2.458 El: 100.918
12:11 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.7467 El: 100.171
Weather Conditions: +15 °C, Overcast, Calm Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.00 0.00 0.000 1.00 1 0.00 0.20 0.000 0.000 0.03 0.01 0.000
0.40 0.10 0.000 1.00 2 0.20 0.60 0.000 0.000 0.10 0.04 0.000
0.80 0.22 0.000 1.00 3 0.60 1.00 0.000 0.000 0.22 0.09 0.000
1.20 0.24 0.010 1.00 4 1.00 1.25 0.010 0.010 0.24 0.06 0.001
1.30 0.31 0.003 1.00 5 1.25 1.40 0.003 0.003 0.31 0.05 0.000
1.50 0.30 0.010 1.00 6 1.40 1.60 0.010 0.010 0.30 0.06 0.001
1.70 0.32 0.003 1.00 7 1.60 1.85 0.003 0.003 0.32 0.08 0.000
2.00 0.29 0.020 1.00 8 1.85 2.05 0.020 0.020 0.29 0.06 0.001
2.10 0.45 0.010 1.00 9 2.05 2.15 0.010 0.010 0.45 0.05 0.000
2.20 0.50 0.040 1.00 10 2.15 2.25 0.040 0.040 0.50 0.05 0.002
2.30 0.53 0.030 1.00 11 2.25 2.35 0.030 0.030 0.53 0.05 0.002
2.40 0.51 0.040 1.00 12 2.35 2.45 0.040 0.040 0.51 0.05 0.002
2.50 0.52 0.040 1.00 13 2.45 2.55 0.040 0.040 0.52 0.05 0.002
2.60 0.50 0.030 1.00 14 2.55 2.65 0.030 0.030 0.50 0.05 0.002
2.70 0.46 0.030 1.00 15 2.65 2.75 0.030 0.030 0.46 0.05 0.001
2.80 0.38 0.035 1.00 16 2.75 2.85 0.035 0.035 0.38 0.04 0.001
2.90 0.32 0.003 1.00 17 2.85 3.00 0.003 0.003 0.32 0.05 0.000
3.10 0.25 0.003 1.00 18 3.00 3.30 0.003 0.003 0.25 0.08 0.000
3.50 0.18 0.000 1.00 19 3.30 3.70 0.000 0.000 0.18 0.07 0.000

RB 3.90 0.00 0.000 1.00 20 3.70 3.90 0.000 0.000 0.05 0.01 0.000

Notes: 1. Datalogger and Transducer removed from site. Total Flow: 0.015

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 12, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S19 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S20 - Muskeg River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S20 Muskeg River Upland\[S20 MMT and Rating Curve.xls]S20 May 02 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River Upland Data Entry By: DK
S20 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6354787 N, 492178 E SE-19-96-7-W4
Level Readings and Measurements

Date of Measurement: 0.745 El: 50.000
9:24 AM MDT 2.266 El: 48.479
9:42 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.496 El: 47.983
Weather Conditions: +2 °C Light Snow, Windy, Overcast Other: Transducer Level 2.767 El: 47.978
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.70 0.00 0.000 1.00 1 2.70 2.73 0.003 0.003 0.18 0.00 0.000
2.75 0.73 0.010 1.00 2 2.73 2.88 0.010 0.010 0.73 0.11 0.001
3.00 0.65 0.050 1.00 3 2.88 3.13 0.050 0.050 0.65 0.16 0.008
3.25 0.72 0.040 1.00 4 3.13 3.38 0.040 0.040 0.72 0.18 0.007
3.50 0.66 0.040 1.00 5 3.38 3.63 0.040 0.040 0.66 0.17 0.007
3.75 0.70 0.060 1.00 6 3.63 3.88 0.060 0.060 0.70 0.18 0.011
4.00 0.65 0.090 1.00 7 3.88 4.13 0.090 0.090 0.65 0.16 0.015
4.25 0.64 0.120 1.00 8 4.13 4.38 0.120 0.120 0.64 0.16 0.019
4.50 0.71 0.110 1.00 9 4.38 4.63 0.110 0.110 0.71 0.18 0.020
4.75 0.72 0.140 1.00 10 4.63 4.88 0.140 0.140 0.72 0.18 0.025
5.00 0.80 0.180 1.00 11 4.88 5.13 0.180 0.180 0.80 0.20 0.036
5.25 0.78 0.250 1.00 12 5.13 5.38 0.250 0.250 0.78 0.20 0.049
5.50 0.80 0.290 1.00 13 5.38 5.63 0.290 0.290 0.80 0.20 0.058
5.75 0.83 0.260 1.00 14 5.63 5.88 0.260 0.260 0.83 0.21 0.054
6.00 0.77 0.250 1.00 15 5.88 6.13 0.250 0.250 0.77 0.19 0.048
6.25 0.82 0.290 1.00 16 6.13 6.38 0.290 0.290 0.82 0.21 0.059
6.50 0.83 0.230 1.00 17 6.38 6.63 0.230 0.230 0.83 0.21 0.048
6.75 0.87 0.250 1.00 18 6.63 6.88 0.250 0.250 0.87 0.22 0.054
7.00 0.83 0.200 1.00 19 6.88 7.13 0.200 0.200 0.83 0.21 0.042
7.25 0.80 0.230 1.00 20 7.13 7.38 0.230 0.230 0.80 0.20 0.046
7.50 0.77 0.200 1.00 21 7.38 7.63 0.200 0.200 0.77 0.19 0.039
7.75 0.70 0.180 1.00 22 7.63 7.88 0.180 0.180 0.70 0.18 0.032
8.00 0.62 0.130 1.00 23 7.88 8.13 0.130 0.130 0.62 0.16 0.020
8.25 0.48 0.110 1.00 24 8.13 8.38 0.110 0.110 0.48 0.12 0.013
8.50 0.28 0.030 1.00 25 8.38 8.73 0.030 0.030 0.28 0.10 0.003

RB 8.95 0.00 0.000 1.00 26 8.73 8.95 0.008 0.008 0.07 0.02 0.000

Notes: 1. Datalogger and Transducer installed at site. Total Flow: 0.712

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 2, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S20 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S20 - Muskeg River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S20 Muskeg River Upland\[S20 MMT and Rating Curve.xls]S20 May 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DK
Muskeg River Upland Data Entry By: DK
S20 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6354787 N, 492178 E SE-19-96-7-W4
Level Readings and Measurements

Date of Measurement: 0.696 El: 50.000
4:51 PM MDT 1.864 El: 48.832
5:15 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.859 El: 47.973
Weather Conditions: +20 °C, Clear, Windy Other: Transducer Level
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.00 0.00 0.000 1.00 1 2.00 2.25 0.008 0.008 0.13 0.03 0.000
2.50 0.52 0.030 1.00 2 2.25 2.75 0.030 0.030 0.52 0.26 0.008
3.00 0.70 0.210 1.00 3 2.75 3.25 0.210 0.210 0.70 0.35 0.074
3.50 0.84 0.310 1.00 4 3.25 3.75 0.310 0.310 0.84 0.42 0.130
4.00 0.93 0.340 1.00 5 3.75 4.25 0.340 0.340 0.93 0.47 0.158
4.50 1.00 0.300 1.00 6 4.25 4.75 0.300 0.300 1.00 0.50 0.150
5.00 1.05 0.270 1.00 7 4.75 5.25 0.270 0.270 1.05 0.53 0.142
5.50 1.08 0.310 1.00 8 5.25 5.75 0.310 0.310 1.08 0.54 0.167
6.00 1.04 0.310 1.00 9 5.75 6.25 0.310 0.310 1.04 0.52 0.161
6.50 1.01 0.350 1.00 10 6.25 6.75 0.350 0.350 1.01 0.51 0.177
7.00 0.94 0.270 1.00 11 6.75 7.25 0.270 0.270 0.94 0.47 0.127
7.50 0.84 0.280 1.00 12 7.25 7.75 0.280 0.280 0.84 0.42 0.118
8.00 0.78 0.210 1.00 13 7.75 8.25 0.210 0.210 0.78 0.39 0.082
8.50 0.52 0.230 1.00 14 8.25 8.75 0.230 0.230 0.52 0.26 0.060
9.00 0.36 0.120 1.00 15 8.75 9.20 0.120 0.120 0.36 0.16 0.019

RB 9.40 0.00 0.000 1.00 16 9.20 9.40 0.030 0.030 0.09 0.02 0.001

Total Flow: 1.573

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 24, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S20 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S20 - Muskeg River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S20 Muskeg River Upland\[S20 MMT and Rating Curve.xls]S20 Jun 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DK
Muskeg River Upland Data Entry By: DK
S20 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6354787 N, 492178 E SE-19-96-7-W4
Level Readings and Measurements

Date of Measurement: El: 50.000
MDT El: 50.000
MDT Top of Ice Level Reading: El:

Transducer Reading: -0.062 El: 50.062
Weather Conditions: +15 °C, Light Rain Other: Transducer Level 50.000
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: Transducer not working. Total Flow: -

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 21, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S20 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S20 - Muskeg River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S20 Muskeg River Upland\[S20 MMT and Rating Curve.xls]S20 Jun 25 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DK
Muskeg River Upland Data Entry By: DK
S20 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6354787 N, 492178 E SE-19-96-7-W4
Level Readings and Measurements

Date of Measurement: 0.949 El: 50.000
12:55 PM MDT 2.275 El: 48.674
1:04 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.733 El: 47.941
Weather Conditions: +24 °C, Clear, Calm Other: Transducer Level 2.972 47.977
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 3.30 0.00 0.000 1.00 1 3.30 3.40 0.001 0.001 0.15 0.02 0.000
3.50 0.60 0.003 1.00 2 3.40 3.75 0.003 0.003 0.60 0.21 0.001
4.00 0.62 0.030 1.00 3 3.75 4.25 0.030 0.030 0.62 0.31 0.009
4.50 0.97 0.035 1.00 4 4.25 4.75 0.035 0.035 0.97 0.49 0.017
5.00 0.57 0.155 1.00 5 4.75 5.25 0.155 0.155 0.57 0.29 0.044
5.50 0.89 0.150 1.00 6 5.25 5.75 0.150 0.150 0.89 0.45 0.067
6.00 0.91 0.295 1.00 7 5.75 6.25 0.295 0.295 0.91 0.46 0.134
6.50 1.00 0.330 1.00 8 6.25 6.75 0.330 0.330 1.00 0.50 0.165
7.00 1.02 0.320 1.00 9 6.75 7.25 0.320 0.320 1.02 0.51 0.163
7.50 1.01 0.260 1.00 10 7.25 7.75 0.260 0.260 1.01 0.51 0.131
8.00 0.99 0.280 1.00 11 7.75 8.25 0.280 0.280 0.99 0.50 0.139
8.50 0.91 0.240 1.00 12 8.25 8.75 0.240 0.240 0.91 0.46 0.109
9.00 0.82 0.180 1.00 13 8.75 9.25 0.180 0.180 0.82 0.41 0.074
9.50 0.67 0.130 1.00 14 9.25 9.75 0.130 0.130 0.67 0.34 0.044

10.00 0.31 0.140 1.00 15 9.75 10.05 0.140 0.140 0.31 0.09 0.013
RB 10.10 0.00 0.000 1.00 16 10.05 10.10 0.035 0.035 0.08 0.00 0.000

Notes: 1. New Datalogger and Transducer installed. Total Flow: 1.110

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 25, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S20 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S20 - Muskeg River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S20 Muskeg River Upland\[S20 MMT and Rating Curve.xls]S20 Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DM/DK
Muskeg River Upland Data Entry By: DK
S20 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6354787 N, 492178 E SE-19-96-7-W4
Level Readings and Measurements

Date of Measurement: 0.826 El: 50.000
12:56 PM MDT 2.458 El: 48.368
1:05 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.417 El: 47.951
Weather Conditions: +20 °C, Overcast Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 4.80 0.00 0.000 1.00 1 4.80 4.90 0.001 0.001 0.08 0.01 0.000
5.00 0.31 0.003 1.00 2 4.90 5.15 0.003 0.003 0.31 0.08 0.000
5.30 0.38 0.003 1.00 3 5.15 5.50 0.003 0.003 0.38 0.13 0.000
5.70 0.50 0.020 1.00 4 5.50 5.85 0.020 0.020 0.50 0.18 0.004
6.00 0.54 0.020 1.00 5 5.85 6.13 0.020 0.020 0.54 0.15 0.003
6.25 0.55 0.050 1.00 6 6.13 6.38 0.050 0.050 0.55 0.14 0.007
6.50 0.55 0.045 1.00 7 6.38 6.63 0.045 0.045 0.55 0.14 0.006
6.75 0.55 0.080 1.00 8 6.63 6.88 0.080 0.080 0.55 0.14 0.011
7.00 0.54 0.145 1.00 9 6.88 7.13 0.145 0.145 0.54 0.14 0.020
7.25 0.54 0.130 1.00 10 7.13 7.38 0.130 0.130 0.54 0.14 0.018
7.50 0.53 0.020 1.00 11 7.38 7.63 0.020 0.020 0.53 0.13 0.003
7.75 0.50 0.003 1.00 12 7.63 7.88 0.003 0.003 0.50 0.13 0.000
8.00 0.55 0.010 1.00 13 7.88 8.13 0.010 0.010 0.55 0.14 0.001
8.25 0.54 0.120 1.00 14 8.13 8.38 0.120 0.120 0.54 0.14 0.016
8.50 0.53 0.120 1.00 15 8.38 8.63 0.120 0.120 0.53 0.13 0.016
8.75 0.56 0.110 1.00 16 8.63 8.88 0.110 0.110 0.56 0.14 0.015
9.00 0.58 0.100 1.00 17 8.88 9.13 0.100 0.100 0.58 0.15 0.015
9.25 0.49 0.110 1.00 18 9.13 9.38 0.110 0.110 0.49 0.12 0.013
9.50 0.44 0.090 1.00 19 9.38 9.63 0.090 0.090 0.44 0.11 0.010
9.75 0.37 0.060 1.00 20 9.63 9.88 0.060 0.060 0.37 0.09 0.006

10.00 0.24 0.060 1.00 21 9.88 10.20 0.060 0.060 0.24 0.08 0.005
10.40 0.07 0.050 1.00 22 10.20 10.55 0.050 0.050 0.07 0.02 0.001

RB 10.70 0.00 0.000 1.00 23 10.55 10.70 0.013 0.013 0.02 0.00 0.000

Total Flow: 0.170

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 18, 2003

March 11, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S20 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S20 - Muskeg River Upland
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S20 Muskeg River Upland\[S20 MMT and Rating Curve.xls]S20 Oct 11 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DM/DK
Muskeg River Upland Data Entry By: DK
S20 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6354787 N, 492178 E SE-19-96-7-W4
Level Readings and Measurements

Date of Measurement: 0.791 El: 50.000
8:30 AM MDT 2.228 El: 48.563
8:43 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.582 El: 47.981
Weather Conditions: +3 °C, Clear, Calm Other: Transducer Level
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 0.30 0.00 0.000 1.00 1 0.30 0.40 0.008 0.008 0.02 0.00 0.000
0.50 0.08 0.030 1.00 2 0.40 0.75 0.030 0.030 0.08 0.03 0.001
1.00 0.21 0.030 1.00 3 0.75 1.20 0.030 0.030 0.21 0.09 0.003
1.40 0.36 0.060 1.00 4 1.20 1.60 0.060 0.060 0.36 0.14 0.009
1.80 0.53 0.060 1.00 5 1.60 2.00 0.060 0.060 0.53 0.21 0.013
2.20 0.63 0.120 1.00 6 2.00 2.40 0.120 0.120 0.63 0.25 0.030
2.60 0.75 0.150 1.00 7 2.40 2.80 0.150 0.150 0.75 0.30 0.045
3.00 0.76 0.155 1.00 8 2.80 3.20 0.155 0.155 0.76 0.30 0.047
3.40 0.67 0.160 1.00 9 3.20 3.60 0.160 0.160 0.67 0.27 0.043
3.80 0.66 0.130 1.00 10 3.60 4.00 0.130 0.130 0.66 0.26 0.034
4.20 0.73 0.120 1.00 11 4.00 4.40 0.120 0.120 0.73 0.29 0.035
4.60 0.72 0.150 1.00 12 4.40 4.75 0.150 0.150 0.72 0.25 0.038
4.90 0.66 0.195 1.00 13 4.75 5.05 0.195 0.195 0.66 0.20 0.039
5.20 0.74 0.150 1.00 14 5.05 5.40 0.150 0.150 0.74 0.26 0.039
5.60 0.70 0.105 1.00 15 5.40 5.80 0.105 0.105 0.70 0.28 0.029
6.00 0.63 0.030 1.00 16 5.80 6.10 0.030 0.030 0.63 0.19 0.006
6.20 0.59 0.010 1.00 17 6.10 6.35 0.010 0.010 0.59 0.15 0.001
6.50 0.54 0.000 1.00 18 6.35 6.65 0.000 0.000 0.54 0.16 0.000

LB 6.80 0.00 0.000 1.00 19 6.65 6.80 0.000 0.000 0.14 0.02 0.000

Notes: 1. Datalogger and Transducer removed from site. Total Flow: 0.411

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 11, 2003

March 11, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S20 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S21 - Shelley Creek upstream of the Muskeg River
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S21 Shelley Creek near the Mouth\[S21 MMT and Rating Curve.xls]S21 May 04 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Shelley Creek Measurement Made By: FF/DM
Shelley Creek upstream of the Muskeg River Data Entry By: DK
S21 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6347933 N, 476419 E SE-28-95-9-W4
Level Readings and Measurements

Date of Measurement: 1.120 El: 295.891
1:10 PM MDT 1.641 El: 295.370
1:27 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.5950 El: 294.775
Weather Conditions: +5 °C, Overcast Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 1.50 0.00 0.000 1.00 1 1.50 1.63 0.000 0.000 0.03 0.00 0.000
1.75 0.12 0.000 1.00 2 1.63 1.88 0.000 0.000 0.12 0.03 0.000
2.00 0.10 0.010 1.00 3 1.88 2.25 0.010 0.010 0.10 0.04 0.000
2.50 0.14 0.010 1.00 4 2.25 2.75 0.010 0.010 0.14 0.07 0.001
3.00 0.19 0.010 1.00 5 2.75 3.25 0.010 0.010 0.19 0.10 0.001
3.50 0.21 0.010 1.00 6 3.25 3.75 0.010 0.010 0.21 0.11 0.001
4.00 0.21 0.050 1.00 7 3.75 4.25 0.050 0.050 0.21 0.11 0.005
4.50 0.23 0.010 1.00 8 4.25 4.75 0.010 0.010 0.23 0.12 0.001
5.00 0.23 0.025 1.00 9 4.75 5.25 0.025 0.025 0.23 0.12 0.003
5.50 0.19 0.015 1.00 10 5.25 5.75 0.015 0.015 0.19 0.10 0.001
6.00 0.20 0.020 1.00 11 5.75 6.13 0.020 0.020 0.20 0.08 0.002
6.25 0.18 0.010 1.00 12 6.13 6.38 0.010 0.010 0.18 0.05 0.000
6.50 0.23 0.020 1.00 13 6.38 6.63 0.020 0.020 0.23 0.06 0.001
6.75 0.30 0.030 1.00 14 6.63 6.83 0.030 0.030 0.30 0.06 0.002
6.90 0.41 0.055 1.00 15 6.83 6.95 0.055 0.055 0.41 0.05 0.003
7.00 0.44 0.250 1.00 16 6.95 7.13 0.250 0.250 0.44 0.08 0.019
7.25 0.43 0.130 1.00 17 7.13 7.38 0.130 0.130 0.43 0.11 0.014
7.50 0.41 0.030 1.00 18 7.38 7.63 0.030 0.030 0.41 0.10 0.003
7.75 0.44 0.040 1.00 19 7.63 7.88 0.040 0.040 0.44 0.11 0.004
8.00 0.31 0.010 1.00 20 7.88 8.25 0.010 0.010 0.31 0.12 0.001
8.50 0.18 0.050 1.00 21 8.25 8.75 0.050 0.050 0.18 0.09 0.005
9.00 0.12 0.020 1.00 22 8.75 9.30 0.020 0.020 0.12 0.07 0.001

RB 9.60 0.00 0.000 1.00 23 9.30 9.60 0.005 0.005 0.03 0.01 0.000

Notes: 1. Transducer installed at site. Total Flow: 0.069
2. Beaverdam 30 m upstream of site.

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 4, 2003

March 12, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S21 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S21 - Shelley Creek upstream of the Muskeg River
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S21 Shelley Creek near the Mouth\[S21 MMT and Rating Curve.xls]S21 May 27 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Shelley Creek Measurement Made By: FF/DK
Shelley Creek upstream of the Muskeg River Data Entry By: DK
S21 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6347933 N, 476419 E SE-28-95-9-W4
Level Readings and Measurements

Date of Measurement: 1.135 El: 295.891
11:17 AM MST 1.636 El: 295.390
11:24 AM MST Top of Ice Level Reading: El:

Transducer Reading: 0.6119 El: 294.778
Weather Conditions: +30 °C, Clear, Calm Other: t-post 0.959 El: 296.067
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 4.60 0.00 0.000 1.00 1 4.60 5.05 0.000 0.000 0.02 0.01 0.000
5.50 0.08 0.000 1.00 2 5.05 7.50 0.000 0.000 0.08 0.20 0.000
9.50 0.17 0.000 1.00 3 7.50 10.00 0.000 0.000 0.17 0.43 0.000

10.50 0.27 0.010 1.00 4 10.00 10.65 0.010 0.010 0.27 0.18 0.002
10.80 0.35 0.025 1.00 5 10.65 10.85 0.025 0.025 0.35 0.07 0.002
10.90 0.47 0.230 1.00 6 10.85 10.95 0.230 0.230 0.47 0.05 0.011
11.00 0.47 0.325 1.00 7 10.95 11.05 0.325 0.325 0.47 0.05 0.015
11.10 0.46 0.185 1.00 8 11.05 11.15 0.185 0.185 0.46 0.05 0.009
11.20 0.41 0.030 1.00 9 11.15 11.25 0.030 0.030 0.41 0.04 0.001
11.30 0.41 0.020 1.00 10 11.25 11.35 0.020 0.020 0.41 0.04 0.001
11.40 0.42 0.010 1.00 11 11.35 11.50 0.010 0.010 0.42 0.06 0.001
11.60 0.38 0.015 1.00 12 11.50 11.70 0.015 0.015 0.38 0.08 0.001
11.80 0.48 0.025 1.00 13 11.70 11.90 0.025 0.025 0.48 0.10 0.002
12.00 0.30 0.010 1.00 14 11.90 12.10 0.010 0.010 0.30 0.06 0.001
12.20 0.15 0.015 1.00 15 12.10 12.35 0.015 0.015 0.15 0.04 0.001

RB 12.50 0.00 0.000 1.00 16 12.35 12.50 0.004 0.004 0.04 0.01 0.000

Total Flow: 0.046

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 27, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S21 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S21 - Shelley Creek upstream of the Muskeg River
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S21 Shelley Creek near the Mouth\[S21 MMT and Rating Curve.xls]S21 June 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Shelley Creek Measurement Made By: FF/DK
Shelley Creek upstream of the Muskeg River Data Entry By: DK
S21 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6347933 N, 476419 E SE-28-95-9-W4
Level Readings and Measurements

Date of Measurement: 1.168 El: 295.891
10:09 AM MST 1.653 El: 295.406
10:21 AM MST Top of Ice Level Reading: El:

Transducer Reading: 0.6613 El: 294.745
Weather Conditions: +20 °C, Clear, Calm Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 15.70 0.00 0.000 1.00 1 15.70 15.35 0.003 0.003 0.02 0.01 0.000
15.00 0.06 0.010 1.00 2 15.35 14.75 0.010 0.010 0.06 0.04 0.000
14.50 0.07 0.010 1.00 3 14.75 14.25 0.010 0.010 0.07 0.04 0.000
14.00 0.07 0.010 1.00 4 14.25 13.75 0.010 0.010 0.07 0.04 0.000
13.50 0.04 0.003 1.00 5 13.75 13.25 0.003 0.003 0.04 0.02 0.000
13.00 0.04 0.003 1.00 6 13.25 12.75 0.003 0.003 0.04 0.02 0.000
12.50 0.07 0.015 1.00 7 12.75 12.25 0.015 0.015 0.07 0.04 0.001
12.00 0.32 0.015 1.00 8 12.25 11.90 0.015 0.015 0.32 0.11 0.002
11.80 0.37 0.025 1.00 9 11.90 11.70 0.025 0.025 0.37 0.07 0.002
11.60 0.41 0.015 1.00 10 11.70 11.50 0.015 0.015 0.41 0.08 0.001
11.40 0.31 0.015 1.00 11 11.50 11.30 0.015 0.015 0.31 0.06 0.001
11.20 0.43 0.015 1.00 12 11.30 11.15 0.015 0.015 0.43 0.06 0.001
11.10 0.44 0.110 1.00 13 11.15 11.05 0.110 0.110 0.44 0.04 0.005
11.00 0.44 0.020 1.00 14 11.05 10.95 0.020 0.020 0.44 0.04 0.001
10.90 0.46 0.195 1.00 15 10.95 10.85 0.195 0.195 0.46 0.05 0.009
10.80 0.46 0.215 1.00 16 10.85 10.75 0.215 0.215 0.46 0.05 0.010
10.70 0.42 0.135 1.00 17 10.75 10.65 0.135 0.135 0.42 0.04 0.006
10.60 0.41 0.125 1.00 18 10.65 10.55 0.125 0.125 0.41 0.04 0.005
10.50 0.31 0.040 1.00 19 10.55 10.45 0.040 0.040 0.31 0.03 0.001
10.40 0.28 0.010 1.00 20 10.45 10.30 0.010 0.010 0.28 0.04 0.000
10.20 0.21 0.010 1.00 21 10.30 10.10 0.010 0.010 0.21 0.04 0.000
10.00 0.20 0.010 1.00 22 10.10 9.75 0.010 0.010 0.20 0.07 0.001
9.50 0.16 0.010 1.00 23 9.75 9.25 0.010 0.010 0.16 0.08 0.001
9.00 0.26 0.010 1.00 24 9.25 8.75 0.010 0.010 0.26 0.13 0.001
8.50 0.23 0.010 1.00 25 8.75 8.25 0.010 0.010 0.23 0.12 0.001
8.00 0.25 0.010 1.00 26 8.25 7.75 0.010 0.010 0.25 0.13 0.001
7.50 0.22 0.003 1.00 27 7.75 7.25 0.003 0.003 0.22 0.11 0.000
7.00 0.19 0.003 1.00 28 7.25 6.75 0.003 0.003 0.19 0.10 0.000
6.50 0.16 0.003 1.00 29 6.75 6.25 0.003 0.003 0.16 0.08 0.000
6.00 0.22 0.003 1.00 30 6.25 5.50 0.003 0.003 0.22 0.17 0.000
5.00 0.06 0.003 1.00 31 5.50 4.65 0.003 0.003 0.06 0.05 0.000

RB 4.30 0.00 0.000 1.00 32 4.65 4.30 0.001 0.001 0.02 0.01 0.000

Total Flow: 0.053

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 24, 2003

March 12, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S21 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S21 - Shelley Creek upstream of the Muskeg River
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S21 Shelley Creek near the Mouth\[S21 MMT and Rating Curve.xls]S21 Aug 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Shelley Creek Measurement Made By: DM/DK
Shelley Creek upstream of the Muskeg River Data Entry By: DK
S21 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6347933 N, 476419 E SE-28-95-9-W4
Level Readings and Measurements

Date of Measurement: 0.871 El: 296.067
1.419 El: 295.519

Top of Ice Level Reading: El:
Transducer Reading: 0.7743 El: 294.745

Weather Conditions: +25 °C, Sunny, Calm Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
0 0 0 1 0 0 0

Notes: 1. Trace flow, unable to make flow measurement due to extensive weed growth and / or downstream blockage. Total Flow: 0

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 19, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S21 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S21 - Shelley Creek upstream of the Muskeg River
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S21 Shelley Creek near the Mouth\[S21 MMT and Rating Curve.xls]S21 Oct 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Shelley Creek Measurement Made By: DM/DK
Shelley Creek upstream of the Muskeg River Data Entry By: DK
S21 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6347933 N, 476419 E SE-28-95-9-W4
Level Readings and Measurements

Date of Measurement: 1.022 El: 295.891
1.301 El: 295.612

Top of Ice Level Reading: El:
Transducer Reading: 0.8207 El: 294.791

Weather Conditions: +15 °C, Scattered Clouds Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
0 0 0 1 0 0 0

Notes: 1. Trace flow, unable to take representative flow measurement due to extensive weed growth and / or downstream blockage. Total Flow: 0
2. Transducer removed from site.

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 14, 2003

March 12, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S21 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S22 - Muskeg Creek near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S22 Muskeg Creek near the Mouth\[S22 MMT and Rating Curve.xls]S22 Apr 28 03 
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg Creek Measurement Made By: FF/DM
Muskeg Creek near the Mouth Data Entry By: DK
S22 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6348856 N, 481036 E SE-36-95-9-W4
Level Readings and Measurements

Date of Measurement: 1.295 El: 306.476
1:45 PM MDT 3.920 El: 303.851
1:57 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.671 El: 303.180
Weather Conditions: Clear Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.70 0.00 0.000 1.00 1 1.70 1.85 0.030 0.030 0.07 0.01 0.000
2.00 0.28 0.120 1.00 2 1.85 2.13 0.120 0.120 0.28 0.08 0.009
2.25 0.37 0.420 1.00 3 2.13 2.38 0.420 0.420 0.37 0.09 0.039
2.50 0.41 0.880 1.00 4 2.38 2.63 0.880 0.880 0.41 0.10 0.090
2.75 0.34 0.820 1.00 5 2.63 2.88 0.820 0.820 0.34 0.09 0.070
3.00 0.46 0.950 1.00 6 2.88 3.13 0.950 0.950 0.46 0.12 0.109
3.25 0.52 0.970 1.00 7 3.13 3.38 0.970 0.970 0.52 0.13 0.126
3.50 0.60 0.990 1.00 8 3.38 3.63 0.990 0.990 0.60 0.15 0.149
3.75 0.62 0.980 1.00 9 3.63 3.88 0.980 0.980 0.62 0.16 0.152
4.00 0.61 1.020 1.00 10 3.88 4.13 1.020 1.020 0.61 0.15 0.156
4.25 0.69 0.900 1.00 11 4.13 4.38 0.900 0.900 0.69 0.17 0.155
4.50 0.71 0.890 1.00 12 4.38 4.63 0.890 0.890 0.71 0.18 0.158
4.75 0.72 0.780 1.00 13 4.63 4.88 0.780 0.780 0.72 0.18 0.140
5.00 0.70 0.700 1.00 14 4.88 5.13 0.700 0.700 0.70 0.18 0.123
5.25 0.52 0.770 1.00 15 5.13 5.38 0.770 0.770 0.52 0.13 0.100
5.50 0.50 0.770 1.00 16 5.38 5.75 0.770 0.770 0.50 0.19 0.144
6.00 0.44 0.690 1.00 17 5.75 6.25 0.690 0.690 0.44 0.22 0.152
6.50 0.42 0.500 1.00 18 6.25 6.75 0.500 0.500 0.42 0.21 0.105
7.00 0.43 0.470 1.00 19 6.75 7.25 0.470 0.470 0.43 0.22 0.101
7.50 0.42 0.490 1.00 20 7.25 7.75 0.490 0.490 0.42 0.21 0.103
8.00 0.37 0.170 1.00 21 7.75 8.08 0.170 0.170 0.37 0.12 0.020

LB 8.15 0.00 0.000 1.00 22 8.08 8.15 0.043 0.043 0.09 0.01 0.000

Notes: 1. Transducer installed at site. Total Flow: 2.202

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

April 28, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S22 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S22 - Muskeg Creek near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S22 Muskeg Creek near the Mouth\[S22 MMT and Rating Curve.xls]S22 May 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg Creek Measurement Made By: FF/DK
Muskeg Creek near the Mouth Data Entry By: DK
S22 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6348856 N, 481036 E SE-36-95-9-W4
Level Readings and Measurements

Date of Measurement: 3.002 El: 306.476
1:55 PM MDT 5.540 El: 303.938
2:17 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.7366 El: 303.201
Weather Conditions: +20 °C, Light Wind Other: Bridge Footing 3.044 El: 306.434
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.60 0.00 0.000 1.00 1 1.60 1.68 0.010 0.010 0.06 0.00 0.000
1.75 0.22 0.040 1.00 2 1.68 1.88 0.040 0.040 0.22 0.04 0.002
2.00 0.38 0.050 1.00 3 1.88 2.25 0.050 0.050 0.38 0.14 0.007
2.50 0.51 0.800 1.00 4 2.25 2.75 0.800 0.800 0.51 0.26 0.204
3.00 0.58 0.970 1.00 5 2.75 3.25 0.970 0.970 0.58 0.29 0.281
3.50 0.67 1.020 1.00 6 3.25 3.75 1.020 1.020 0.67 0.34 0.342
4.00 0.75 1.070 1.00 7 3.75 4.25 1.070 1.070 0.75 0.38 0.401
4.50 0.74 0.940 1.00 8 4.25 4.63 0.940 0.940 0.74 0.28 0.261
4.75 0.75 0.790 1.00 9 4.63 4.88 0.790 0.790 0.75 0.19 0.148
5.00 0.53 0.840 1.00 10 4.88 5.25 0.840 0.840 0.53 0.20 0.167
5.50 0.52 0.820 1.00 11 5.25 5.75 0.820 0.820 0.52 0.26 0.213
6.00 0.50 0.700 1.00 12 5.75 6.25 0.700 0.700 0.50 0.25 0.175
6.50 0.45 0.550 1.00 13 6.25 6.75 0.550 0.550 0.45 0.23 0.124
7.00 0.48 0.480 1.00 14 6.75 7.25 0.480 0.480 0.48 0.24 0.115
7.50 0.49 0.400 1.00 15 7.25 7.65 0.400 0.400 0.49 0.20 0.078
7.80 0.47 0.330 1.00 16 7.65 7.90 0.330 0.330 0.47 0.12 0.039

LB 8.00 0.00 0.000 1.00 17 7.90 8.00 0.083 0.083 0.12 0.01 0.001

Total Flow: 2.558

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 24, 2003

March 12, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S22 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S22 - Muskeg Creek near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S22 Muskeg Creek near the Mouth\[S22 MMT and Rating Curve.xls]S22 June 21 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg Creek Measurement Made By: FF/DK
Muskeg Creek near the Mouth Data Entry By: DK
S22 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6348856 N, 481036 E SE-36-95-9-W4
Level Readings and Measurements

Date of Measurement: 0.772 El: 306.476
9:16 AM MDT 3.454 El: 303.794
9:30 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.5848 El: 303.209
Weather Conditions: +20 °C, Raining Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.10 0.00 0.000 1.00 1 2.10 2.20 0.085 0.085 0.07 0.01 0.001
2.30 0.28 0.339 1.00 2 2.20 2.40 0.339 0.339 0.28 0.06 0.019
2.50 0.37 0.409 1.00 3 2.40 2.75 0.409 0.409 0.37 0.13 0.053
3.00 0.34 0.457 1.00 4 2.75 3.25 0.457 0.457 0.34 0.17 0.078
3.50 0.31 0.558 1.00 5 3.25 3.75 0.558 0.558 0.31 0.16 0.086
4.00 0.32 0.649 1.00 6 3.75 4.25 0.649 0.649 0.32 0.16 0.104
4.50 0.31 0.825 1.00 7 4.25 4.75 0.825 0.825 0.31 0.16 0.128
5.00 0.34 0.848 1.00 8 4.75 5.25 0.848 0.848 0.34 0.17 0.144
5.50 0.59 0.863 1.00 9 5.25 5.75 0.863 0.863 0.59 0.30 0.255
6.00 0.59 1.031 1.00 10 5.75 6.13 1.031 1.031 0.59 0.22 0.228
6.25 0.48 1.093 1.00 11 6.13 6.38 1.093 1.093 0.48 0.12 0.131
6.50 0.52 1.174 1.00 12 6.38 6.63 1.174 1.174 0.52 0.13 0.153
6.75 0.52 1.080 1.00 13 6.63 6.88 1.080 1.080 0.52 0.13 0.140
7.00 0.45 0.983 1.00 14 6.88 7.13 0.983 0.983 0.45 0.11 0.111
7.25 0.44 0.946 1.00 15 7.13 7.38 0.946 0.946 0.44 0.11 0.104
7.50 0.35 0.723 1.00 16 7.38 7.63 0.723 0.723 0.35 0.09 0.063
7.75 0.32 0.943 1.00 17 7.63 7.88 0.943 0.943 0.32 0.08 0.075
8.00 0.25 0.704 1.00 18 7.88 8.13 0.704 0.704 0.25 0.06 0.044
8.25 0.17 0.148 1.00 19 8.13 8.40 0.148 0.148 0.17 0.05 0.007

RB 8.55 0.00 0.000 1.00 20 8.40 8.55 0.037 0.037 0.04 0.01 0.000

Total Flow: 1.924

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 21, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S22 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S22 - Muskeg Creek near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S22 Muskeg Creek near the Mouth\[S22 MMT and Rating Curve.xls]S22 Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg Creek Measurement Made By: DM/DK
Muskeg Creek near the Mouth Data Entry By: DK
S22 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6348856 N, 481036 E SE-36-95-9-W4
Level Readings and Measurements

Date of Measurement: 1.620 El: 306.476
9:54 AM MDT 4.545 El: 303.551
10:08 AM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.3516 El: 303.199
Weather Conditions: +20 °C, Overcast Other: 0.579 307.517
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 3.60 0.00 0.000 1.00 1 3.60 3.80 0.088 0.088 0.02 0.00 0.000
4.00 0.07 0.350 1.00 2 3.80 4.25 0.350 0.350 0.07 0.03 0.011
4.50 0.21 0.030 1.00 3 4.25 4.75 0.030 0.030 0.21 0.11 0.003
5.00 0.26 0.060 1.00 4 4.75 5.25 0.060 0.060 0.26 0.13 0.008
5.50 0.29 0.550 1.00 5 5.25 5.63 0.550 0.550 0.29 0.11 0.060
5.75 0.28 0.680 1.00 6 5.63 5.88 0.680 0.680 0.28 0.07 0.048
6.00 0.28 0.560 1.00 7 5.88 6.13 0.560 0.560 0.28 0.07 0.039
6.25 0.29 0.680 1.00 8 6.13 6.38 0.680 0.680 0.29 0.07 0.049
6.50 0.25 0.760 1.00 9 6.38 6.63 0.760 0.760 0.25 0.06 0.048
6.75 0.17 1.100 1.00 10 6.63 6.88 1.100 1.100 0.17 0.04 0.047
7.00 0.21 1.030 1.00 11 6.88 7.13 1.030 1.030 0.21 0.05 0.054
7.25 0.21 0.900 1.00 12 7.13 7.38 0.900 0.900 0.21 0.05 0.047
7.50 0.25 0.530 1.00 13 7.38 7.63 0.530 0.530 0.25 0.06 0.033
7.75 0.33 0.380 1.00 14 7.63 7.88 0.380 0.380 0.33 0.08 0.031
8.00 0.32 0.460 1.00 15 7.88 8.25 0.460 0.460 0.32 0.12 0.055
8.50 0.31 0.540 1.00 16 8.25 8.75 0.540 0.540 0.31 0.16 0.084
9.00 0.23 0.390 1.00 17 8.75 9.25 0.390 0.390 0.23 0.12 0.045
9.50 0.20 0.280 1.00 18 9.25 9.60 0.280 0.280 0.20 0.07 0.020

RB 9.70 0.00 0.000 1.00 19 9.60 9.70 0.070 0.070 0.05 0.00 0.000

Total Flow: 0.682

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 18, 2003

March 12, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S22 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S22 - Muskeg Creek near the Mouth
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S22 Muskeg Creek near the Mouth\[S22 MMT and Rating Curve.xls]S22 Oct 11 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg Creek Measurement Made By: DM/DK
Muskeg Creek near the Mouth Data Entry By: DK
S22 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6348856 N, 481036 E SE-36-95-9-W4
Level Readings and Measurements

Date of Measurement: 1.661 El: 306.476
2:04 PM MDT 4.265 El: 303.872
2:22 PM MDT Top of Ice Level Reading: El:

Transducer Reading: 0.6514 El: 303.221
Weather Conditions: +15 °C, Clear, Calm Other: Bridge Abutment 0.620 307.517
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 6.70 0.00 0.000 1.00 1 6.70 6.85 0.013 0.013 0.11 0.02 0.000
7.00 0.44 0.050 1.00 2 6.85 7.25 0.050 0.050 0.44 0.18 0.009
7.50 0.50 0.200 1.00 3 7.25 7.75 0.200 0.200 0.50 0.25 0.050
8.00 0.54 0.245 1.00 4 7.75 8.13 0.245 0.245 0.54 0.20 0.050
8.25 0.56 0.280 1.00 5 8.13 8.38 0.280 0.280 0.56 0.14 0.039
8.50 0.57 0.410 1.00 6 8.38 8.63 0.410 0.410 0.57 0.14 0.058
8.75 0.55 0.600 1.00 7 8.63 8.88 0.600 0.600 0.55 0.14 0.083
9.00 0.54 0.400 1.00 8 8.88 9.13 0.400 0.400 0.54 0.14 0.054
9.25 0.63 0.480 1.00 9 9.13 9.38 0.480 0.480 0.63 0.16 0.076
9.50 0.76 0.540 1.00 10 9.38 9.63 0.540 0.540 0.76 0.19 0.103
9.75 0.77 0.575 1.00 11 9.63 9.88 0.575 0.575 0.77 0.19 0.111

10.00 0.79 0.650 1.00 12 9.88 10.13 0.650 0.650 0.79 0.20 0.128
10.25 0.65 0.620 1.00 13 10.13 10.38 0.620 0.620 0.65 0.16 0.101
10.50 0.64 0.750 1.00 14 10.38 10.63 0.750 0.750 0.64 0.16 0.120
10.75 0.62 0.830 1.00 15 10.63 10.88 0.830 0.830 0.62 0.16 0.129
11.00 0.57 0.930 1.00 16 10.88 11.13 0.930 0.930 0.57 0.14 0.133
11.25 0.58 0.765 1.00 17 11.13 11.38 0.765 0.765 0.58 0.15 0.111
11.50 0.54 0.890 1.00 18 11.38 11.63 0.890 0.890 0.54 0.14 0.120
11.75 0.48 0.770 1.00 19 11.63 11.88 0.770 0.770 0.48 0.12 0.092
12.00 0.47 0.675 1.00 20 11.88 12.13 0.675 0.675 0.47 0.12 0.079
12.25 0.39 0.850 1.00 21 12.13 12.38 0.850 0.850 0.39 0.10 0.083
12.50 0.36 0.780 1.00 22 12.38 12.63 0.780 0.780 0.36 0.09 0.070
12.75 0.25 0.335 1.00 23 12.63 12.88 0.335 0.335 0.25 0.06 0.021
13.00 0.20 0.290 1.00 24 12.88 13.05 0.290 0.290 0.20 0.04 0.010

RB 13.10 0.00 0.000 1.00 25 13.05 13.10 0.073 0.073 0.05 0.00 0.000

Notes: 1. Transducer removed from site. Total Flow: 1.829

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 11, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S22 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S24 - Athabasca River Downstream of Mine Developments
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S24 Athabasca River below Eymundson Creek\[S24 MMT and Rating Curve.xls]S24 Feb 11 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Athabasca River Measurement Made By: FF/DM
Athabasca River Downstream of Mine Developments Data Entry By: FF
S24 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 466313 E, 6372760 N NE-9-98-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 0.164 El: 231.347
12:50 PM MST 5.485 El: 226.026
2:28 PM MST Top of Ice Level Reading: 5.695 El: 225.816

Transducer Reading: 0.747 El: 225.279
Weather Conditions: -10 �C, clear, calm Other: Nail in Tree 0.418 El: 231.093

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of local over flow above ice. Wind blown sand present in ice.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.00 0.00 0.76 0.000 0.92 1 0.00 11.50 0.043 0.039 0.21 2.45 0.096
23.00 1.62 0.76 0.170 0.92 2 11.50 39.25 0.170 0.156 0.85 23.68 3.704
55.50 1.68 0.79 0.110 0.92 3 39.25 65.50 0.110 0.101 0.88 23.20 2.348
75.50 1.68 0.79 0.060 0.92 4 65.50 85.25 0.060 0.055 0.88 17.46 0.964
95.00 1.83 0.82 0.110 0.92 5 85.25 105.20 0.110 0.101 1.01 20.07 2.031
115.40 1.86 0.73 0.120 0.92 6 105.20 124.95 0.120 0.110 1.13 22.27 2.459
134.50 1.98 0.79 0.110 0.92 7 124.95 144.80 0.110 0.101 1.19 23.60 2.388
155.10 1.95 0.82 0.140 0.92 8 144.80 165.20 0.140 0.129 1.13 23.01 2.963
175.30 1.86 0.82 0.200 0.92 9 165.20 185.90 0.200 0.184 1.04 21.45 3.947
196.50 2.07 0.85 0.12 0.12 0.120 0.97 10 185.90 206.50 0.120 0.116 1.22 25.12 2.923
216.50 2.10 0.79 0.19 0.32 0.210 0.97 11 206.50 226.50 0.255 0.247 1.31 26.21 6.484
236.50 1.98 0.67 0.28 0.36 0.97 12 226.50 246.25 0.320 0.310 1.31 25.89 8.035
256.00 1.77 0.73 0.30 0.38 0.300 0.97 13 246.25 265.70 0.340 0.330 1.04 20.16 6.648
275.40 1.89 0.82 0.330 0.92 14 265.70 283.95 0.330 0.304 1.07 19.47 5.911
292.50 1.86 0.73 0.490 0.92 15 283.95 303.00 0.490 0.451 1.13 21.48 9.685
313.50 1.95 0.82 0.460 0.92 16 303.00 323.25 0.460 0.423 1.13 22.84 9.665
333.00 1.98 0.79 0.480 0.92 17 323.25 343.15 0.480 0.442 1.19 23.66 10.446
353.30 1.74 0.76 0.510 0.92 18 343.15 363.40 0.510 0.469 0.98 19.75 9.267
373.50 1.52 0.73 0.310 0.92 19 363.40 383.10 0.310 0.285 0.79 15.61 4.453

RB 392.70 0.76 0.76 0.000 0.92 20 383.10 392.70 0.078 0.071 0.20 1.90 0.136

Total Flow: 94.6

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

February 11, 2003

March 12, 2004

River/Stream:
Location:

Time of Measurement

Site Name:

Measurement Data
Calculated DataMeasured Data

End Time:

 2004-01-26   HCL RAMP Team S24 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S24 - Athabasca River Downstream of Mine Developments
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S24 Athabasca River below Eymundson Creek\[S24 MMT and Rating Curve.xls]S24 Mar 16 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Athabasca River Measurement Made By: FF/DM
Athabasca River Downstream of Mine Developments Data Entry By: FF
S24 Meter Type and No.: Price AA

Coordinates & Legal: 466313 E, 6372760 N NE-9-98-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 0.122 El: 231.347
13:50:00 PM MST 5.460 El: 226.009
15:00:00 PM MST Top of Ice Level Reading: 5.450 El: 226.019

Transducer Reading & Level: 1.304 El: 224.705
Weather Conditions: -2 �C, overcast, calm Other: Nail in Tree 0.378 El: 231.091

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of local over flow above ice.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.00 0.79 0.79 0.000 0.92 1 0.00 11.50 0.060 0.055 0.13 1.49 0.082
23.00 1.31 0.79 0.239 0.92 2 11.50 39.25 0.239 0.220 0.52 14.38 3.163
55.50 1.74 0.88 0.239 0.92 3 39.25 65.50 0.239 0.220 0.85 22.40 4.929
75.50 1.74 0.88 0.185 0.92 4 65.50 85.25 0.185 0.170 0.85 16.86 2.863
95.00 1.89 0.91 0.259 0.92 5 85.25 105.20 0.259 0.239 0.98 19.46 4.641
115.40 1.92 0.88 0.283 0.92 6 105.20 124.95 0.283 0.260 1.04 20.47 5.328
134.50 1.98 0.88 0.274 0.92 7 124.95 144.80 0.274 0.252 1.10 21.78 5.495
155.10 1.95 0.91 0.274 0.348 0.97 8 144.80 165.20 0.311 0.302 1.04 21.14 6.378
175.30 1.92 0.88 0.349 0.370 0.97 9 165.20 185.90 0.359 0.348 1.04 21.45 7.475
196.50 2.07 0.91 0.299 0.355 0.97 10 185.90 206.50 0.327 0.317 1.16 23.86 7.571
216.50 2.07 0.91 0.309 0.467 0.97 11 206.50 226.50 0.388 0.376 1.16 23.16 8.713
236.50 2.01 0.79 0.236 0.333 0.97 12 226.50 246.25 0.285 0.276 1.22 24.08 6.654
256.00 1.83 0.82 0.297 0.92 13 246.25 265.70 0.297 0.273 1.01 19.56 5.338
275.40 1.89 0.88 0.297 0.92 14 265.70 283.95 0.297 0.273 1.01 18.36 5.009
292.50 1.92 0.98 0.364 0.92 15 283.95 303.00 0.364 0.335 0.94 18.00 6.025
313.50 2.01 0.91 0.453 0.516 0.97 16 303.00 323.25 0.485 0.470 1.10 22.22 10.448
333.00 2.01 0.91 0.547 0.677 0.97 17 323.25 343.15 0.612 0.594 1.10 21.84 12.971
353.30 1.80 0.85 0.498 0.92 18 343.15 363.40 0.498 0.458 0.94 19.13 8.770
373.50 1.49 0.82 0.396 0.92 19 363.40 383.10 0.396 0.364 0.67 13.21 4.808

RB 392.70 0.82 0.82 0.000 0.92 20 383.10 392.70 0.099 0.091 0.17 1.61 0.146
0.87

Total Flow: 117

River/Stream:
Location:

Time of Measurement

Site Name:

End Time:

Measurement Data
Calculated DataMeasured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 16, 2003

March 12, 2004

 2004-01-26   HCL RAMP Team S24 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S24 - Athabasca River Downstream of Mine Developments
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S24 Athabasca River below Eymundson Creek\[S24 MMT and Rating Curve.xls]S24 May 26 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Athabasca River Measurement Made By: FF/DM
Athabasca River Downstream of Mine Developments Data Entry By: FF
S24 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 466313 E, 6372760 N NE-9-98-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 0.257 El: 231.347
3:00 PM MDT 4.901 El: 226.703
6:10 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading & Level: 1.357 El: 225.346
Weather Conditions: -22 �C, Scattered Clouds Other: Nail in Tree 0.513 El: 231.091

River Conditions: No Ice on River

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 8.81 0.00 0.000 1.00 1 8.81 10.31 0.001 0.001 0.29 0.44 0.000
11.81 1.16 0.003 1.00 2 10.31 48.59 0.003 0.003 1.16 44.40 0.133
85.37 0.91 0.385 1.00 3 48.59 105.35 0.385 0.385 0.91 51.90 19.980
125.32 2.16 0.84 0.61 1.00 4 105.35 136.45 0.725 0.725 2.16 67.30 48.795
147.57 3.14 0.93 0.78 1.00 5 136.45 169.81 0.853 0.853 3.14 104.75 89.297
192.05 4.21 1.06 0.96 1.00 6 169.81 214.98 1.010 1.010 4.21 190.00 191.896
237.91 3.44 0.85 0.84 1.00 7 214.98 261.38 0.843 0.843 3.44 159.81 134.642
284.85 2.35 0.65 0.59 1.00 8 261.38 299.81 0.618 0.618 2.35 90.18 55.687
314.76 1.89 0.44 0.40 1.00 9 299.81 324.62 0.420 0.420 1.89 46.89 19.696
334.48 1.74 0.16 0.18 1.00 10 324.62 348.86 0.170 0.170 1.74 42.11 7.159
363.24 1.65 0.260 0.170 1.00 11 348.86 380.61 0.215 0.215 1.65 52.26 11.235
397.98 1.86 0.390 0.345 1.00 12 380.61 402.81 0.368 0.368 1.86 41.28 15.169
407.64 0.70 0.580 1.00 13 402.81 413.47 0.580 0.580 0.70 7.47 4.334
419.30 0.73 0.620 1.00 14 413.47 435.75 0.620 0.620 0.73 16.30 10.105
452.20 0.70 0.590 1.00 15 435.75 460.49 0.590 0.590 0.70 17.34 10.231
468.77 0.82 0.565 1.00 16 460.49 482.83 0.565 0.565 0.82 18.38 10.387
496.88 0.79 0.585 1.00 17 482.83 506.64 0.585 0.585 0.79 18.87 11.041
516.40 0.94 0.550 1.00 18 506.64 531.78 0.550 0.550 0.94 23.75 13.062
547.15 0.85 0.600 1.00 19 531.78 563.14 0.600 0.600 0.85 26.77 16.061
579.13 0.94 0.550 1.00 20 563.14 592.37 0.550 0.550 0.94 27.61 15.188
605.60 0.79 0.635 1.00 21 592.37 617.97 0.635 0.635 0.79 20.29 12.885
630.34 1.04 0.630 1.00 22 617.97 637.53 0.630 0.630 1.04 20.27 12.770

LB 644.72 0.00 0.000 1.00 23 637.53 644.72 0.158 0.158 0.26 1.86 0.293

Total Flow: 710

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 26, 2003

March 12, 2004

Measured Data

River/Stream:
Location:

Time of Measurement

Site Name:

End Time:

Measurement Data
Calculated Data

 2004-01-26   HCL RAMP Team S24 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S24 - Athabasca River Downstream of Mine Developments
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S24 Athabasca River below Eymundson Creek\[S24 MMT and Rating Curve.xls]S24 June 22 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Athabasca River Measurement Made By: DK / FF
Athabasca River Downstream of Mine Developments Data Entry By: DK   
S24 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 466313 E, 6372760 N NE-9-98-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 0.140 El: 231.347
9:00 AM MDT 4.087 El: 227.400
10:20 AM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading & Level: 2.050 El: 225.350
Weather Conditions: +10°C, Light Rain Other: Nail in Tree 0.493 El: 230.994
River Conditions: No Ice on River

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 0.00 0.00 1.00 1 0.00 1.94 0.119 0.119 0.37 0.73 0.087
3.89 1.49 0.49 0.470 1.00 2 1.94 33.18 0.478 0.478 1.49 46.66 22.279
62.48 1.04 0.18 1.00 3 33.18 76.09 0.175 0.175 1.04 44.47 7.782
89.71 0.21 0.15 1.00 4 76.09 106.36 0.145 0.145 0.21 6.46 0.936
123.01 1.68 0.59 0.440 1.00 5 106.36 134.16 0.513 0.513 1.68 46.60 23.885
145.31 3.47 1.06 0.880 1.00 6 134.16 157.96 0.970 0.970 3.47 82.70 80.217
170.61 4.36 1.15 0.910 1.00 7 157.96 184.47 1.030 1.030 4.36 115.53 118.992
198.32 4.88 1.23 0.830 1.00 8 184.47 217.63 1.028 1.028 4.88 161.74 166.187
236.94 4.88 1.05 0.545 1.00 9 217.63 258.06 0.798 0.798 4.88 197.17 157.242
279.18 3.54 0.77 0.625 1.00 10 258.06 294.18 0.695 0.695 3.54 127.69 88.745
309.17 2.50 0.78 0.585 1.00 11 294.18 328.69 0.683 0.683 2.50 86.27 58.876
348.21 1.07 0.730 1.00 12 328.69 364.99 0.730 0.730 1.07 38.72 28.265
381.76 1.52 0.665 0.490 1.00 13 364.99 393.28 0.578 0.578 1.52 43.11 24.898
404.79 1.52 0.770 0.605 1.00 14 393.28 419.45 0.688 0.688 1.52 39.88 27.420
434.10 1.52 0.745 0.495 1.00 15 419.45 449.42 0.620 0.620 1.52 45.67 28.318
464.73 1.43 0.705 0.680 1.00 16 449.42 477.78 0.693 0.693 1.43 40.63 28.139
490.83 1.34 0.790 0.780 1.00 17 477.78 508.63 0.785 0.785 1.34 41.37 32.478
526.43 1.34 0.775 0.725 1.00 18 508.63 541.74 0.750 0.750 1.34 44.40 33.303
557.05 1.52 0.765 0.595 1.00 19 541.74 571.81 0.680 0.680 1.52 45.83 31.162
586.57 1.52 0.740 0.605 1.00 20 571.81 602.04 0.673 0.673 1.52 46.07 30.982
617.51 1.68 0.745 0.660 1.00 21 602.04 620.05 0.703 0.703 1.68 30.18 21.204
622.58 1.77 0.66 0.590 1.00 22 620.05 637.91 0.625 0.625 1.77 31.58 19.739

LB 653.24 0.00 1.00 23 637.91 653.24 0.156 0.156 0.44 6.78 1.059

Total Flow: 1030

River/Stream:
Location:

Time of Measurement

Site Name:

End Time:

Measurement Data
Calculated DataMeasured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 22, 2003

March 12, 2004

 2004-01-26   HCL RAMP Team S24 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S24 - Athabasca River Downstream of Mine Developments
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S24 Athabasca River below Eymundson Creek\[S24 MMT and Rating Curve.xls]S24 Oct 16 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Athabasca River Measurement Made By: DK/DM
Athabasca River Downstream of Mine Developments Data Entry By: DK 
S24 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 466313 E, 6372760 N NE-9-98-10-W4
Level Readings and Measurements

Date of Measurement: Tbar 0.478 El: 231.091
1:53 PM MDT 5.441 El: 226.128
3:38 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading & Level: 0.801 El: 225.327
Weather Conditions: +3 �C, Overcast Other: Nail in Tree 0.513 El: 231.056

River Conditions: No Ice on River

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 5.37 1.00 1 5.37 11.60 0.086 0.086 0.43 2.69 0.232
17.83 1.73 0.37 0.32 1.00 2 11.60 35.35 0.345 0.345 1.73 41.09 14.175
52.87 1.18 0.49 0.35 1.00 3 35.35 69.52 0.420 0.420 1.18 40.31 16.932
86.16 1.25 0.51 0.49 1.00 4 69.52 110.65 0.500 0.500 1.25 51.42 25.709
135.14 1.30 0.60 0.43 1.00 5 110.65 160.13 0.515 0.515 1.30 64.32 33.124
185.11 1.53 0.68 0.58 1.00 6 160.13 196.08 0.630 0.630 1.53 55.00 34.652
207.04 1.83 0.85 0.71 1.00 7 196.08 218.60 0.780 0.780 1.83 41.22 32.152
230.16 1.97 0.73 0.54 1.00 8 218.60 236.57 0.635 0.635 1.97 35.40 22.480
242.98 1.75 0.77 0.68 1.00 9 236.57 257.17 0.725 0.725 1.75 36.04 26.130
271.35 2.34 0.77 0.64 1.00 10 257.17 285.25 0.705 0.705 2.34 65.72 46.332
299.15 2.69 0.63 0.53 1.00 11 285.25 306.87 0.580 0.580 2.69 58.16 33.732
314.59 2.07 0.61 0.36 1.00 12 306.87 326.64 0.485 0.485 2.07 40.91 19.843
338.68 1.80 0.45 0.38 1.00 13 326.64 353.61 0.415 0.415 1.80 48.55 20.147
368.53 3.64 0.25 0.165 1.00 14 353.61 386.55 0.208 0.208 3.64 119.92 24.883
404.57 2.00 0.80 0.52 1.00 15 386.55 418.55 0.660 0.660 2.00 63.99 42.233
432.52 2.26 0.76 0.54 1.00 16 418.55 446.09 0.650 0.650 2.26 62.24 40.456
459.65 1.98 0.78 0.48 1.00 17 446.09 470.25 0.630 0.630 1.98 47.84 30.137

RB 480.84 1.00 18 470.25 480.84 0.158 0.158 0.50 5.24 0.826

Total Flow: 464

River/Stream:
Location:

Time of Measurement

Site Name:

End Time:

Measurement Data
Calculated DataMeasured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 16, 2003

March 12, 2004

 2004-01-26   HCL RAMP Team S24 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S24 - Athabasca River Downstream of Mine Developments
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S24 Athabasca River below Eymundson Creek\[S24 MMT and Rating Curve.xls]S24 Dec 16 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Athabasca River Measurement Made By: DK/DM/FF
Athabasca River Downstream of Mine Developments Data Entry By: DK 
S24 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 466313 E, 6372760 N NE-9-98-10-W4
Level Readings and Measurements

Date of Measurement: Nail in Tree 0.154 El: 231.091
1:53 PM MDT 5.103 El: 226.142
3:20 PM MDT Top of Ice Level Reading: 5.093 El: N/A

Transducer Reading & Level: 0.782 El: 225.360
Weather Conditions: -5 °C, Clear Other: El:
River Conditions: Complete Ice Cover

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB -10.00 0.90 1 -10.00 -5.00 0.024 0.021 0.04 0.21 0.005
0.00 0.59 0.42 0.095 0.90 2 -5.00 24.38 0.095 0.086 0.17 5.00 0.427
48.76 0.46 0.41 0.010 0.90 3 24.38 51.81 0.010 0.009 0.05 1.37 0.012
54.85 0.59 0.42 0.030 0.90 4 51.81 57.40 0.030 0.027 0.17 0.95 0.026
59.95 0.61 0.36 0.030 0.90 5 57.40 61.06 0.030 0.027 0.25 0.92 0.025
62.18 0.62 0.41 0.095 0.90 6 61.06 63.30 0.095 0.086 0.21 0.47 0.040
64.42 0.71 0.33 0.070 0.90 7 63.30 70.94 0.070 0.063 0.38 2.90 0.183
77.46 0.35 0.30 0.003 0.90 8 70.94 83.48 0.003 0.003 0.05 0.63 0.002
89.50 0.37 0.26 0.010 0.90 9 83.48 97.25 0.010 0.009 0.11 1.51 0.014

RB 105.00 0.90 10 97.25 105.00 0.003 0.002 0.03 0.21 0.000
LB 165.00 0.90 1 165.00 172.46 0.035 0.032 0.06 0.45 0.014

179.93 0.66 0.42 0.140 0.90 2 172.46 184.23 0.140 0.126 0.24 2.82 0.356
188.53 1.10 0.41 0.270 0.90 3 184.23 192.83 0.270 0.243 0.69 5.94 1.442
197.13 2.25 0.41 0.40 0.33 0.90 4 192.83 207.13 0.365 0.329 1.84 26.31 8.644
217.13 2.58 0.41 0.31 0.18 0.90 5 207.13 221.85 0.245 0.221 2.17 31.94 7.042
226.56 2.89 0.45 0.42 0.16 0.90 6 221.85 237.74 0.290 0.261 2.44 38.79 10.124
248.92 2.85 0.43 0.52 0.47 0.90 7 237.74 253.23 0.495 0.446 2.42 37.47 16.691
257.53 3.28 0.41 0.62 0.49 0.90 8 253.23 267.08 0.555 0.500 2.87 39.69 19.826
276.63 3.64 0.37 0.62 0.53 0.90 9 267.08 281.35 0.575 0.518 3.27 46.66 24.147
286.07 4.05 0.35 0.63 0.46 0.90 10 281.35 295.77 0.545 0.491 3.70 53.37 26.180
305.48 3.85 0.31 0.58 0.43 0.90 11 295.77 312.00 0.505 0.455 3.54 57.45 26.109
318.52 3.56 0.41 0.50 0.38 0.90 12 312.00 329.62 0.440 0.396 3.15 55.51 21.980
340.72 3.19 0.41 0.40 0.370 0.90 13 329.62 346.83 0.385 0.347 2.78 47.83 16.573
352.93 2.75 0.38 0.24 0.26 0.90 14 346.83 354.35 0.250 0.225 2.37 17.82 4.009
355.76 0.68 0.50 0.075 0.90 15 354.35 381.86 0.075 0.068 0.18 4.95 0.334

RB 407.96 0.90 16 381.86 407.96 0.019 0.017 0.05 1.17 0.020

Total Flow: 184

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

December 16, 2003

March 12, 2004

Measured Data

River/Stream:
Location:

Time of Measurement

Site Name:

End Time:

Measurement Data
Calculated Data

 2004-01-26   HCL RAMP Team S24 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S26 - MacKay River near Fort MacKay WSC 07DB001 
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S26 MacKay River near Ft MacKay (07DB001)\[S26 MMT.xls]S26 Feb 9 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
MacKay River Measurement Made By: FF/DM
MacKay River near Fort MacKay WSC 07DB001 Data Entry By: FF
S26 Meter Type and No.: Marsh Mc Birney FloMate 2000

Coordinates & Legal: 458031 E, 6341078 N SE-3-95-11-W4
Level Readings and Measurements

Date of Measurement: Yellow mark 0.480 El: 100.000
2:15 PM MST 3.150 El: 97.330
2:31 PM MST Top of Ice Level Reading: 3.055 El: 97.425

Transducer Reading: El:
Weather Conditions: -10 �C, clear, calm Other: El:

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of local over flow above ice. Recent manual measurement by others evident.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.00 0.00 0.52 0.000 0.92 1 0.00 4.50 0.003 0.002 0.10 0.43 0.001
9.00 0.90 0.52 0.010 0.92 2 4.50 9.55 0.010 0.009 0.38 1.92 0.018
10.10 0.90 0.84 0.020 0.92 3 9.55 10.65 0.020 0.018 0.06 0.07 0.001
11.20 0.90 0.82 0.020 0.92 4 10.65 11.65 0.020 0.018 0.08 0.08 0.001
12.10 0.90 0.79 0.010 0.92 5 11.65 12.55 0.010 0.009 0.11 0.10 0.001
13.00 0.94 0.82 0.005 0.92 6 12.55 13.60 0.005 0.005 0.12 0.13 0.001

RB 14.20 0.00 0.94 0.000 0.92 7 13.60 14.20 0.001 0.001 0.03 0.02 0.000

Notes: 1. Transducer not working properly due to power shortage. Total Flow: 0.023

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

February 9, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S26 MMT.xls



Hydrometric Measurement / Site Visit Record
S26 - MacKay River near Fort MacKay WSC 07DB001 
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S26 MacKay River near Ft MacKay (07DB001)\[S26 MMT.xls]S26 Feb 12 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
MacKay River Measurement Made By: FF/DM
MacKay River near Fort MacKay WSC 07DB001 Data Entry By: FF
S26 Meter Type and No.: No Manual Discharge Measurement Made

Coordinates & Legal: 458031 E, 6341078 N SE-3-95-11-W4
Level Readings and Measurements

Date of Measurement: Yellow mark El: 100.000
4:37 PM MST El:

Top of Ice Level Reading: El:
Transducer Reading & Level: 0.935 El:

Weather Conditions: -10 �C, clear, calm Other: El:

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of local over flow above ice.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Battery replaced, modem programmed for less transmission time to conserve power. Total Flow: -

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

February 12, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S26 MMT.xls



Hydrometric Measurement / Site Visit Record
S26 - MacKay River near Fort MacKay WSC 07DB001 
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S26 MacKay River near Ft MacKay (07DB001)\[S26 MMT.xls]S26 Mar 12 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
MacKay River Measurement Made By: FF/DM
MacKay River near Fort MacKay WSC 07DB001 Data Entry By: FF
S26 Meter Type and No.: No Manual Discharge Measurement Made

Coordinates & Legal: 458031 E, 6341078 N SE-3-95-11-W4
Level Readings and Measurements

Date of Measurement: Yellow mark El: 100.000
4:06 PM MST El:

Top of Ice Level Reading: El:
Transducer Reading & Level: 0.760 El:

Weather Conditions: -19 �C, clear, calm Other: El:

River Conditions: Complete ice cover both upstream and downstream with no recent evidence of local over flow above ice.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- � 0.8 0.00

Notes: 1. 5 holes drilled in ice at previous measurement section near WSC cable car. All holes dry. 0.00
   Additional holes drilled upstream and downstream of measurement section; also dry.
2. Helicopter pilot subsequently reported that WSC had been to this site around Mar. 10, 2003 and reported zero discharge; dry section.
3. Ice thickness approximately 0.8 m, same depth as some of the dry ice holes.

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 12, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S26 MMT.xls



Hydrometric Measurement / Site Visit Record
S26 - MacKay River near Fort MacKay WSC 07DB001 
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S26 MacKay River near Ft MacKay (07DB001)\[S26 MMT.xls]S26 Oct 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
MacKay River Measurement Made By: DK/DM
MacKay River near Fort MacKay WSC 07DB001 Data Entry By: DK 
S26 Meter Type and No.: No Manual Discharge Measurement Made

Coordinates & Legal: 458031 E, 6341078 N SE-3-95-11-W4
Level Readings and Measurements

Date of Measurement: Yellow mark 0.382 El: 100.000
2.469 El: 97.913

Top of Ice Level Reading: El:
Transducer Reading & Level: 1.445 El: 96.468

Weather Conditions: +5°, Overcast, Calm Other: El:
River Conditions: No ice present

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. River conditions too dangerous for manual flow measurement. Total Flow: -

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 19, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S26 MMT.xls



Hydrometric Measurement / Site Visit Record
S26 - MacKay River near Fort MacKay WSC 07DB001 
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S26 MacKay River near Ft MacKay (07DB001)\[S26 MMT.xls]S26 Dec 15 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
MacKay River Measurement Made By: FF/DK
MacKay River near Fort MacKay WSC 07DB001 Data Entry By: FF
S26 Meter Type and No.: Marsh Mc Birney FloMate 2000  

Coordinates & Legal: 458031 E, 6341078 N SE-3-95-11-W4
Level Readings and Measurements

Date of Measurement: Yellow mark 0.277 El: 100.000
1:50 PM MST 2.779 El: 97.498
2:25 PM MST Top of Ice Level Reading: 2.705 El: 97.572

Transducer Reading: 1.064 El: 96.434
Weather Conditions: -20 �C, clear, calm Other: El:

River Conditions:

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel Ends 
at Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 4.00 0.00 0.32 0.000 0.90 1 4.00 4.45 0.003 0.002 0.01 0.01 0.000
4.90 0.37 0.32 0.010 0.90 2 4.45 5.20 0.010 0.009 0.05 0.04 0.000
5.50 0.44 0.34 0.003 0.90 3 5.20 5.80 0.003 0.003 0.10 0.06 0.000
6.10 0.50 0.32 0.010 0.90 4 5.80 6.30 0.010 0.009 0.18 0.09 0.001
6.50 0.57 0.34 0.010 0.90 5 6.30 6.80 0.010 0.009 0.23 0.12 0.001
7.10 0.67 0.36 0.150 0.90 6 6.80 7.40 0.150 0.135 0.31 0.19 0.025
7.70 0.79 0.40 0.185 0.90 7 7.40 7.95 0.185 0.167 0.39 0.21 0.036
8.20 0.94 0.41 0.275 0.90 8 7.95 8.45 0.275 0.248 0.53 0.27 0.066
8.70 0.96 0.38 0.315 0.90 9 8.45 8.95 0.315 0.284 0.58 0.29 0.082
9.20 0.98 0.37 0.260 0.90 10 8.95 9.45 0.260 0.234 0.61 0.31 0.071
9.70 1.04 0.45 0.310 0.90 11 9.45 10.00 0.310 0.279 0.59 0.32 0.091
10.30 1.05 0.52 0.255 0.90 12 10.00 10.60 0.255 0.230 0.53 0.32 0.073
10.90 1.03 0.55 0.300 0.90 13 10.60 11.20 0.300 0.270 0.48 0.29 0.078
11.50 0.98 0.54 0.400 0.90 14 11.20 11.75 0.400 0.360 0.44 0.24 0.087
12.00 0.95 0.52 0.370 0.90 15 11.75 12.23 0.370 0.333 0.43 0.20 0.068
12.45 1.03 0.50 0.370 0.90 16 12.23 12.68 0.370 0.333 0.53 0.24 0.079
12.90 1.01 0.48 0.380 0.90 17 12.68 13.15 0.380 0.342 0.53 0.25 0.086
13.40 0.98 0.48 0.330 0.90 18 13.15 13.63 0.330 0.297 0.50 0.24 0.071
13.85 0.97 0.45 0.370 0.90 19 13.63 14.08 0.370 0.333 0.52 0.23 0.078
14.30 0.92 0.42 0.340 0.90 20 14.08 14.55 0.340 0.306 0.50 0.24 0.073
14.80 0.90 0.42 0.390 0.90 21 14.55 15.05 0.390 0.351 0.48 0.24 0.084
15.30 0.87 0.37 0.390 0.90 22 15.05 15.50 0.390 0.351 0.50 0.23 0.079
15.70 0.85 0.36 0.340 0.90 23 15.50 15.90 0.340 0.306 0.49 0.20 0.060
16.10 0.73 0.37 0.310 0.90 24 15.90 16.38 0.310 0.279 0.36 0.17 0.048
16.65 0.71 0.38 0.345 0.90 25 16.38 17.08 0.345 0.311 0.33 0.23 0.072
17.50 0.71 0.31 0.150 0.90 26 17.08 17.85 0.150 0.135 0.40 0.31 0.042
18.20 0.59 0.32 0.135 0.90 27 17.85 18.63 0.135 0.122 0.27 0.21 0.025
19.05 0.50 0.28 0.020 0.90 28 18.63 19.53 0.020 0.018 0.22 0.20 0.004
20.00 0.38 0.28 0.060 0.90 29 19.53 20.45 0.060 0.054 0.10 0.09 0.005

RB 20.90 0.00 0.28 0.000 0.90 30 20.45 20.90 0.015 0.014 0.03 0.01 0.000

Total Flow: 1.48

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

Complete ice cover both upstream and downstream. Concave ice surface due to falling stage under ice cover.

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

December 15, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S26 MMT.xls



Hydrometric Measurement / Site Visit Record
S27 - Firebag River Near the Mouth (07DC001)

Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Firebag River Measurement Made By: DK/FF
Firebag River Near the Mouth (07DC001) Data Entry By: FF
S27 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 63887706 N  488685 E SE-35-99-8-W4
Level Readings and Measurements

Date of Measurement: Tbar on RB 1.830 El: 99.773
10:03 AM MDT 3.900 El: 97.703
10:45 AM MDT Top of Ice Level Reading: 3.858 El: 97.746

Transducer  Reading & Calc'd El.: 1.180 El: 96.523
Weather Conditions: -3°C, Calm, Overcast Other: El:
River Conditions: Complete Ice Cover, Ice bridge being constructed upstream of site by flooding.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.80 0.00 0.26 0.000 0.90 1 1.80 2.10 0.027 0.024 0.20 0.06 0.001
2.40 1.04 0.26 0.107 0.90 2 2.10 3.20 0.107 0.096 0.78 0.86 0.082
4.00 1.14 0.30 0.768 0.90 3 3.20 4.68 0.768 0.691 0.84 1.24 0.857
5.35 1.11 0.38 0.716 0.90 4 4.68 6.18 0.716 0.645 0.73 1.10 0.706
7.00 1.05 0.48 0.664 0.90 5 6.18 7.93 0.664 0.598 0.57 1.00 0.597
8.85 1.03 0.48 0.750 0.90 6 7.93 9.88 0.750 0.675 0.55 1.07 0.724

10.90 1.12 0.48 0.799 0.90 7 9.88 11.75 0.799 0.719 0.64 1.20 0.862
12.60 1.18 0.48 0.634 0.90 8 11.75 13.58 0.634 0.571 0.70 1.28 0.729
14.55 0.99 0.48 0.479 0.90 9 13.58 15.43 0.479 0.431 0.51 0.94 0.406
16.30 0.83 0.47 0.539 0.90 10 15.43 17.15 0.539 0.486 0.36 0.62 0.302
18.00 0.81 0.41 0.634 0.90 11 17.15 19.00 0.634 0.571 0.40 0.74 0.422
20.00 0.66 0.34 0.634 0.90 12 19.00 20.90 0.634 0.571 0.32 0.61 0.347
21.80 0.68 0.33 0.570 0.90 13 20.90 22.75 0.570 0.513 0.35 0.65 0.332
23.70 0.72 0.33 0.427 0.90 14 22.75 24.80 0.427 0.384 0.39 0.80 0.307
25.90 0.85 0.45 0.317 0.90 15 24.80 26.90 0.317 0.285 0.40 0.84 0.240
27.90 0.84 0.40 0.360 0.90 16 26.90 29.10 0.360 0.324 0.44 0.97 0.313
30.30 0.74 0.36 0.451 0.90 17 29.10 31.65 0.451 0.406 0.38 0.97 0.393
33.00 0.66 0.35 0.338 0.90 18 31.65 34.25 0.338 0.304 0.31 0.81 0.245
35.50 0.62 0.32 0.393 0.90 19 34.25 36.65 0.393 0.354 0.30 0.72 0.255
37.80 0.61 0.33 0.323 0.90 20 36.65 39.05 0.323 0.291 0.28 0.67 0.195
40.30 0.74 0.34 0.293 0.90 21 39.05 41.35 0.293 0.263 0.40 0.92 0.242
42.40 0.79 0.34 0.299 0.90 22 41.35 43.50 0.299 0.269 0.45 0.97 0.260
44.60 0.92 0.41 0.360 0.90 23 43.50 45.75 0.360 0.324 0.51 1.15 0.371
46.90 0.89 0.50 0.393 0.90 24 45.75 47.95 0.393 0.354 0.39 0.86 0.304
49.00 0.74 0.44 0.354 0.90 25 47.95 50.15 0.354 0.318 0.30 0.66 0.210
51.30 0.95 0.41 0.344 0.90 26 50.15 52.40 0.344 0.310 0.54 1.22 0.377
53.50 0.98 0.45 0.378 0.90 27 52.40 54.48 0.378 0.340 0.53 1.10 0.374
55.45 1.00 0.44 0.351 0.90 28 54.48 56.93 0.351 0.315 0.56 1.37 0.433
58.40 0.84 0.46 0.415 0.90 29 56.93 59.50 0.415 0.373 0.38 0.98 0.365
60.60 0.83 0.49 0.259 0.90 30 59.50 61.68 0.259 0.233 0.34 0.74 0.172
62.75 0.83 0.42 0.454 0.90 31 61.68 63.60 0.454 0.409 0.41 0.79 0.323
64.45 0.64 0.36 0.564 0.90 32 63.60 64.98 0.564 0.507 0.28 0.38 0.195

LB 65.50 0.00 0.36 0.000 0.90 33 64.98 65.50 0.141 0.127 0.07 0.04 0.005
average 0.40

Notes: 1. T-bar on right bank near datalogger surveyed as local bench mark. Temporary bench mark - nail in tree was not located. Total Flow: 11.947
2. Ice bridge approximately 25 m upstream of site.

Bench Mark Reading:
Water Level Reading:Start Time:

December 17, 2003

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S27 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S28 - Khahago Creek below Black Fly Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S28 Khahago Creek below Black Fly Creek\[S28 MMT and Rating Curve.xls]S28 May 5 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Khahago Creek Measurement Made By: FF/DM
Khahago Creek below Black Fly Creek Data Entry By: DK
S28 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6342185 N, 480489 E SW-12-95-9-W4
Level Readings and Measurements

Date of Measurement: 0.648 El: 325.175
11:20 AM MDT 1.786 El: 324.037
12:00 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.479 El: 322.558
Weather Conditions: +1°C, Overcast Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 5.80 0.00 0.000 1.00 1 5.80 5.90 0.028 0.028 0.14 0.01 0.000
6.00 0.56 0.110 1.00 2 5.90 6.25 0.110 0.110 0.56 0.20 0.022
6.50 1.44 0.11 0.070 1.00 3 6.25 6.75 0.090 0.090 1.44 0.72 0.065
7.00 1.63 0.12 0.125 1.00 4 6.75 7.25 0.123 0.123 1.63 0.82 0.100
7.50 1.71 0.11 0.090 1.00 5 7.25 7.75 0.100 0.100 1.71 0.86 0.086
8.00 1.93 0.11 0.130 1.00 6 7.75 8.25 0.120 0.120 1.93 0.97 0.116
8.50 1.90 0.12 0.120 1.00 7 8.25 8.75 0.120 0.120 1.90 0.95 0.114
9.00 1.83 0.12 0.110 1.00 8 8.75 9.25 0.115 0.115 1.83 0.92 0.105
9.50 1.77 0.10 0.110 1.00 9 9.25 9.75 0.105 0.105 1.77 0.89 0.093

10.00 1.63 0.11 0.110 1.00 10 9.75 10.25 0.110 0.110 1.63 0.82 0.090
10.50 1.55 0.12 0.090 1.00 11 10.25 10.75 0.105 0.105 1.55 0.78 0.081
11.00 1.40 0.09 0.090 1.00 12 10.75 11.25 0.090 0.090 1.40 0.70 0.063
11.50 1.13 0.080 1.00 13 11.25 11.75 0.080 0.080 1.13 0.57 0.045
12.00 0.92 0.050 1.00 14 11.75 12.25 0.050 0.050 0.92 0.46 0.023
12.50 0.41 0.010 1.00 15 12.25 12.80 0.010 0.010 0.41 0.23 0.002

LB 13.10 0.00 0.000 1.00 16 12.80 13.10 0.003 0.003 0.10 0.03 0.000

Notes: 1. Transducer installed at site. Total Flow: 1.00

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 5, 2003

March 12, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S28 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S28 - Khahago Creek below Black Fly Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S28 Khahago Creek below Black Fly Creek\[S28 MMT and Rating Curve.xls]S28 May 27 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Khahago Creek Measurement Made By: FF/DK
Khahago Creek below Black Fly Creek Data Entry By: FF/DK
S28 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6342185 N, 480489 E SW-12-95-9-W4
Level Readings and Measurements

Date of Measurement: 0.774 El: 325.175
9:51 AM MDT 1.719 El: 324.230
10:20 AM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.806 El: 322.424
Weather Conditions: +22°C, Clear, calm Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 5.40 0.00 0.000 1.00 1 5.40 5.45 0.001 0.001 0.05 0.00 0.000
5.50 0.20 0.003 1.00 2 5.45 5.75 0.003 0.003 0.20 0.06 0.000
6.00 0.41 0.010 1.00 3 5.75 6.25 0.010 0.010 0.41 0.21 0.002
6.50 0.82 0.100 1.00 4 6.25 6.75 0.100 0.100 0.82 0.41 0.041
7.00 1.25 0.08 0.070 1.00 5 6.75 7.25 0.075 0.075 1.25 0.63 0.047
7.50 1.48 0.12 0.095 1.00 6 7.25 7.75 0.108 0.108 1.48 0.74 0.080
8.00 1.64 0.15 0.150 1.00 7 7.75 8.25 0.150 0.150 1.64 0.82 0.123
8.50 1.79 0.18 0.150 1.00 8 8.25 8.75 0.165 0.165 1.79 0.90 0.148
9.00 1.92 0.20 0.180 1.00 9 8.75 9.25 0.190 0.190 1.92 0.96 0.182
9.50 2.03 0.17 0.210 1.00 10 9.25 9.75 0.190 0.190 2.03 1.02 0.193

10.00 2.10 0.23 0.200 1.00 11 9.75 10.25 0.213 0.213 2.10 1.05 0.223
10.50 2.13 0.22 0.200 1.00 12 10.25 10.75 0.208 0.208 2.13 1.07 0.221
11.00 2.18 0.18 0.170 1.00 13 10.75 11.25 0.173 0.173 2.18 1.09 0.188
11.50 2.13 0.17 0.160 1.00 14 11.25 11.75 0.163 0.163 2.13 1.07 0.173
12.00 1.95 0.19 0.180 1.00 15 11.75 12.25 0.185 0.185 1.95 0.98 0.180
12.50 1.74 0.19 0.140 1.00 16 12.25 12.75 0.163 0.163 1.74 0.87 0.141
13.00 1.52 0.18 0.045 1.00 17 12.75 13.30 0.113 0.113 1.52 0.84 0.094

RB 13.60 0.00 0.000 1.00 18 13.30 13.60 0.028 0.028 0.38 0.11 0.003

Total Flow: 2.04

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 27, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S28 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S28 - Khahago Creek below Black Fly Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S28 Khahago Creek below Black Fly Creek\[S28 MMT and Rating Curve.xls]S28 June 24 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Khahago Creek Measurement Made By: FF/DK
Khahago Creek below Black Fly Creek Data Entry By: DK
S28 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6342185 N, 480489 E SW-12-95-9-W4
Level Readings and Measurements

Date of Measurement: 0.625 El: 325.175
8:59 AM MDT 1.725 El: 324.075
9:32 AM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.5814 El: 322.494
Weather Conditions: +20°C, Clear, calm Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.90 0.00 0.000 1.00 1 1.90 2.20 0.013 0.013 0.16 0.05 0.001
2.50 0.62 0.050 1.00 2 2.20 2.75 0.050 0.050 0.62 0.34 0.017
3.00 1.28 0.080 0.050 1.00 3 2.75 3.25 0.065 0.065 1.28 0.64 0.042
3.50 1.94 0.120 0.070 1.00 4 3.25 3.75 0.095 0.095 1.94 0.97 0.092
4.00 2.21 0.120 0.095 1.00 5 3.75 4.25 0.108 0.108 2.21 1.11 0.119
4.50 2.27 0.155 0.150 1.00 6 4.25 4.75 0.153 0.153 2.27 1.14 0.173
5.00 2.35 0.170 0.135 1.00 7 4.75 5.25 0.153 0.153 2.35 1.18 0.179
5.50 2.38 0.155 0.145 1.00 8 5.25 5.75 0.150 0.150 2.38 1.19 0.179
6.00 2.37 0.160 0.100 1.00 9 5.75 6.25 0.130 0.130 2.37 1.19 0.154
6.50 2.10 0.120 0.125 1.00 10 6.25 6.75 0.123 0.123 2.10 1.05 0.129
7.00 1.82 0.105 0.070 1.00 11 6.75 7.25 0.088 0.088 1.82 0.91 0.080
7.50 1.46 0.085 0.050 1.00 12 7.25 7.75 0.068 0.068 1.46 0.73 0.049
8.00 1.29 0.065 0.050 1.00 13 7.75 8.25 0.058 0.058 1.29 0.65 0.037
8.50 0.87 0.015 1.00 14 8.25 8.75 0.015 0.015 0.87 0.44 0.007
9.00 0.48 0.003 1.00 15 8.75 9.50 0.003 0.003 0.48 0.36 0.001

LB 10.00 0.00 0.000 1.00 16 9.50 10.00 0.001 0.001 0.12 0.06 0.000

Total Flow: 1.26

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 24, 2003

March 12, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S28 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S28 - Khahago Creek below Black Fly Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S28 Khahago Creek below Black Fly Creek\[S28 MMT and Rating Curve.xls]S28 Aug 19 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Khahago Creek Measurement Made By: DM/DK
Khahago Creek below Black Fly Creek Data Entry By: DK
S28 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6342185 N, 480489 E SW-12-95-9-W4
Level Readings and Measurements

Date of Measurement: 0.56 El: 325.175
11:49 AM MDT 1.88 El: 323.855
12:07 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.2170 El: 322.638
Weather Conditions: +15°C, Cloudy Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 6.20 0.00 0.000 1.00 1 6.20 6.40 0.005 0.005 0.25 0.05 0.000
6.60 0.98 0.020 1.00 2 6.40 6.80 0.020 0.020 0.98 0.39 0.008
7.00 1.32 0.020 0.020 1.00 3 6.80 7.50 0.020 0.020 1.32 0.92 0.018
8.00 1.79 0.050 0.030 1.00 4 7.50 8.25 0.040 0.040 1.79 1.34 0.054
8.50 2.00 0.050 0.030 1.00 5 8.25 8.75 0.040 0.040 2.00 1.00 0.040
9.00 2.09 0.030 0.020 1.00 6 8.75 9.25 0.025 0.025 2.09 1.05 0.026
9.50 2.14 0.050 0.020 1.00 7 9.25 9.75 0.035 0.035 2.14 1.07 0.037

10.00 2.03 0.030 0.040 1.00 8 9.75 10.25 0.035 0.035 2.03 1.02 0.036
10.50 1.99 0.040 0.050 1.00 9 10.25 10.75 0.045 0.045 1.99 1.00 0.045
11.00 1.82 0.010 0.030 1.00 10 10.75 11.25 0.020 0.020 1.82 0.91 0.018
11.50 1.33 0.020 0.010 1.00 11 11.25 11.75 0.015 0.015 1.33 0.67 0.010
12.00 1.05 0.020 0.010 1.00 12 11.75 12.25 0.015 0.015 1.05 0.53 0.008
12.50 0.76 0.030 1.00 13 12.25 13.00 0.030 0.030 0.76 0.57 0.017
13.50 0.19 0.030 1.00 14 13.00 13.60 0.030 0.030 0.19 0.11 0.003

LB 13.70 0.00 0.000 1.00 15 13.60 13.70 0.008 0.008 0.05 0.00 0.000

Total Flow: 0.321

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 19, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

 2004-01-26   HCL RAMP Team S28 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S28 - Khahago Creek below Black Fly Creek
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S28 Khahago Creek below Black Fly Creek\[S28 MMT and Rating Curve.xls]S28 Oct 14 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Khahago Creek Measurement Made By: DM/DK
Khahago Creek below Black Fly Creek Data Entry By: DK
S28 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6342185 N, 480489 E SW-12-95-9-W4
Level Readings and Measurements

Date of Measurement: 0.713 El: 325.175
5:42 PM MDT 1.738 El: 324.150
5:57 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.6291 El: 322.521
Weather Conditions: +15°C, Overcast Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 5.60 0.00 0.000 1.00 1 5.60 5.80 0.005 0.005 0.10 0.02 0.000
6.00 0.40 0.020 1.00 2 5.80 6.25 0.020 0.020 0.40 0.18 0.004
6.50 1.55 0.060 0.020 1.00 3 6.25 6.75 0.040 0.040 1.55 0.78 0.031
7.00 1.84 0.070 0.040 1.00 4 6.75 7.25 0.055 0.055 1.84 0.92 0.051
7.50 2.11 0.090 0.100 1.00 5 7.25 7.75 0.095 0.095 2.11 1.06 0.100
8.00 2.12 0.090 0.110 1.00 6 7.75 8.25 0.100 0.100 2.12 1.06 0.106
8.50 2.14 0.105 0.100 1.00 7 8.25 8.75 0.103 0.103 2.14 1.07 0.110
9.00 2.08 0.110 0.110 1.00 8 8.75 9.25 0.110 0.110 2.08 1.04 0.114
9.50 2.01 0.130 0.105 1.00 9 9.25 9.75 0.118 0.118 2.01 1.01 0.118

10.00 1.89 0.110 0.110 1.00 10 9.75 10.25 0.110 0.110 1.89 0.95 0.104
10.50 1.74 0.100 0.090 1.00 11 10.25 10.75 0.095 0.095 1.74 0.87 0.083
11.00 1.60 0.070 0.090 1.00 12 10.75 11.50 0.080 0.080 1.60 1.20 0.096
12.00 1.04 0.003 1.00 13 11.50 12.50 0.003 0.003 1.04 1.04 0.003
13.00 0.19 0.003 1.00 14 12.50 13.20 0.003 0.003 0.19 0.13 0.000

LB 13.40 0.00 0.000 1.00 15 13.20 13.40 0.001 0.001 0.05 0.01 0.000

Notes: 1. Transducer removed from site. Total Flow: 0.920

Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 14, 2003

March 12, 2004

River/Stream:
Location:

 2004-01-26   HCL RAMP Team S28 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S29 - Christina River Near Chard WSC 07CE002

File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S29 Christina River near Chard (07CE002)\[S29 MMT and Rating Curve.xls]S29 Feb 08 03
Project No.:
Project: Regional Aquatics Monitoring Program Regional Aquatics Monitoring Program
Current Date:
Measurement Location Personnel & Equipment

Christina River Measurement Made By: FF/DM
Christina River Near Chard WSC 07CE002 Data Entry By: FF
S29 Meter Type and No.: Marsh Mc Birney FloMate 2000

Coordinates & Legal: 6252434 N, 476998 E SE-16-79-6-W4
Level Readings and Measurements

Date of Measurement: Tbar in PVC 1.085 El: 99.076
1:40 PM MST 4.770 El: 95.391
2:50 PM MST Top of Ice Level Reading: 4.860 El: 95.301

Transducer Reading & Est. El.: 1.363 El: 94.028
Weather Conditions: -15 �C, light cloud, calm Other: Nail tree LB, near logger 0.565 El: 99.596

River Conditions: Complete ice cover both upstream and downstream with recent evidence of over flow above ice near LB. Overflow occurred from auger holes near LB.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.00 2.13 0.91 0.000 0.92 1 0.00 1.50 0.100 0.092 0.30 0.45 0.041
3.00 2.13 0.94 0.150 0.92 2 1.50 5.65 0.150 0.138 1.19 4.93 0.681
8.30 2.01 0.88 0.240 0.92 3 5.65 9.35 0.240 0.221 1.13 4.17 0.921

10.40 1.98 0.91 0.140 0.92 4 9.35 11.30 0.140 0.129 1.07 2.08 0.268
12.20 1.83 0.91 0.180 0.92 5 11.30 14.70 0.180 0.166 0.91 3.11 0.515
17.20 1.46 0.91 0.030 0.92 6 14.70 19.70 0.030 0.028 0.55 2.74 0.076
22.20 0.94 0.91 0.010 0.92 7 19.70 23.10 0.010 0.009 0.03 0.10 0.001
24.00 0.94 0.91 0.010 0.92 8 23.10 27.40 0.010 0.009 0.03 0.13 0.001

RB 30.80 0.00 0.91 0.000 0.92 9 27.40 30.80 0.003 0.002 0.01 0.03 0.000

Total Flow: 2.504

Site Name:

Measurement Data
Calculated DataMeasured Data

End Time:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

February 8, 2003

March 12, 2004

River/Stream:
Location:

Time of Measurement

 2004-01-26   HCL RAMP Team S29 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S29 - Christina River Near Chard WSC 07CE002

File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S29 Christina River near Chard (07CE002)\[S29 MMT and Rating Curve.xls]S29 Mar 15 03
Project No.:
Project: Regional Aquatics Monitoring Program Regional Aquatics Monitoring Program
Current Date:
Measurement Location Personnel & Equipment

Christina River Measurement Made By: FF/DM
Christina River Near Chard WSC 07CE002 Data Entry By: FF
S29 Meter Type and No.: Price AA Ice-1

Coordinates & Legal: 6252434 N, 476998 E SE-16-79-6-W4
Level Readings and Measurements

Date of Measurement: Tbar in PVC 1.535 El: 99.076
9:43 AM MST 5.280 El: 95.331
10:35 AM MST Top of Ice Level Reading: 5.222 El: 95.389

Transducer Reading & Est. El.: 1.305 El: 94.026
Weather Conditions: -2 �C, overcast, light wind Other: Nail tree LB, near logger 1.020 El: 99.591

River Conditions: Complete ice cover both upstream and downstream with recent evidence of over flow above ice near LB. Recent mmt by WSC u/s of station.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.90 0.00 0.94 0.000 0.92 1 1.90 3.00 0.020 0.018 0.03 0.03 0.001
4.10 0.94 0.82 0.079 0.92 2 3.00 4.60 0.079 0.073 0.12 0.20 0.014
5.10 1.07 0.85 0.112 0.92 3 4.60 5.55 0.112 0.103 0.21 0.20 0.021
6.00 1.22 0.82 0.162 0.92 4 5.55 6.50 0.162 0.149 0.40 0.38 0.056
7.00 1.28 0.79 0.190 0.92 5 6.50 7.50 0.190 0.174 0.49 0.49 0.085
8.00 1.40 0.79 0.244 0.92 6 7.50 8.50 0.244 0.224 0.61 0.61 0.137
9.00 1.43 0.76 0.263 0.92 7 8.50 9.50 0.263 0.242 0.67 0.67 0.162

10.00 1.37 0.79 0.281 0.92 8 9.50 10.20 0.281 0.258 0.58 0.41 0.105
10.40 1.31 0.79 0.283 0.92 9 10.20 10.65 0.283 0.260 0.52 0.23 0.061
10.90 1.28 0.79 0.283 0.92 10 10.65 11.15 0.283 0.260 0.49 0.24 0.063
11.40 1.28 0.79 0.254 0.92 11 11.15 11.65 0.254 0.233 0.49 0.24 0.057
11.90 1.28 0.76 0.239 0.92 12 11.65 12.20 0.239 0.219 0.52 0.28 0.063
12.50 1.28 0.79 0.248 0.92 13 12.20 12.75 0.248 0.229 0.49 0.27 0.061
13.00 1.25 0.79 0.225 0.92 14 12.75 13.45 0.225 0.207 0.46 0.32 0.066
13.90 1.28 0.79 0.210 0.92 15 13.45 14.40 0.210 0.193 0.49 0.46 0.089
14.90 1.19 0.79 0.187 0.92 16 14.40 15.40 0.187 0.172 0.40 0.40 0.068
15.90 1.10 0.79 0.153 0.92 17 15.40 16.40 0.153 0.141 0.30 0.30 0.043
16.90 1.04 0.79 0.060 0.92 18 16.40 17.40 0.060 0.055 0.24 0.24 0.013
17.90 0.94 0.82 0.021 0.92 19 17.40 18.55 0.021 0.019 0.12 0.14 0.003

LB 19.20 0.00 0.94 0.000 0.92 20 18.55 19.20 0.005 0.005 0.03 0.02 0.000

Total Flow: 1.169

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

March 15, 2003

March 12, 2004

River/Stream:
Location:

Time of Measurement

Site Name:

Measurement Data
Calculated DataMeasured Data

End Time:

 2004-01-26   HCL RAMP Team S29 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S29 - Christina River Near Chard WSC 07CE002

File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S29 Christina River near Chard (07CE002)\[S29 MMT and Rating Curve.xls]S29 May 1 03
Project No.:
Project: Regional Aquatics Monitoring Program Regional Aquatics Monitoring Program
Current Date:
Measurement Location Personnel & Equipment

Christina River Measurement Made By: FF/DM
Christina River Near Chard WSC 07CE002 Data Entry By: DK
S29 Meter Type and No.: March Mc Birney Flo-Mate  2000

Coordinates & Legal: 6252434 N, 476998 E SE-16-79-6-W4
Level Readings and Measurements

Date of Measurement: Tbar in PVC 1.057 El: 99.076
9:35 AM MDT 4.966 El: 95.167
9:43 AM MDT Top of Ice Level Reading: El:

Transducer before Replacement: 0.854 El: 94.313
Weather Conditions: +10 °C, Clear Transducer after Replacement: 1.010 El: 94.157
River Conditions: No ice on River Other: Nail tree LB, near logger 0.540 El: 99.593

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 3.50 0.00 0.000 1.00 1 3.50 3.53 0.030 0.030 0.07 0.00 0.000
3.55 0.27 0.120 1.00 2 3.53 3.78 0.120 0.120 0.27 0.07 0.008
4.00 0.37 0.400 1.00 3 3.78 4.50 0.400 0.400 0.37 0.27 0.107
5.00 0.50 0.530 1.00 4 4.50 5.50 0.530 0.530 0.50 0.50 0.265
6.00 0.66 0.580 1.00 5 5.50 6.50 0.580 0.580 0.66 0.66 0.383
7.00 0.87 0.600 1.00 6 6.50 7.50 0.600 0.600 0.87 0.87 0.522
8.00 0.90 0.720 1.00 7 7.50 8.50 0.720 0.720 0.90 0.90 0.648
9.00 1.00 0.730 1.00 8 8.50 9.50 0.730 0.730 1.00 1.00 0.730

10.00 1.05 0.870 1.00 9 9.50 10.50 0.870 0.870 1.05 1.05 0.914
11.00 1.12 0.930 1.00 10 10.50 11.50 0.930 0.930 1.12 1.12 1.042
12.00 1.04 1.035 1.00 11 11.50 12.50 1.035 1.035 1.04 1.04 1.076
13.00 1.00 0.920 1.00 12 12.50 13.50 0.920 0.920 1.00 1.00 0.920
14.00 0.89 0.900 1.00 13 13.50 14.50 0.900 0.900 0.89 0.89 0.801
15.00 0.84 0.930 1.00 14 14.50 15.50 0.930 0.930 0.84 0.84 0.781
16.00 0.76 0.980 1.00 15 15.50 16.50 0.980 0.980 0.76 0.76 0.745
17.00 0.80 0.880 1.00 16 16.50 17.50 0.880 0.880 0.80 0.80 0.704
18.00 0.76 0.890 1.00 17 17.50 18.50 0.890 0.890 0.76 0.76 0.676
19.00 0.80 0.870 1.00 18 18.50 19.50 0.870 0.870 0.80 0.80 0.696
20.00 0.85 0.850 1.00 19 19.50 20.50 0.850 0.850 0.85 0.85 0.723
21.00 0.90 0.790 1.00 20 20.50 21.50 0.790 0.790 0.90 0.90 0.711
22.00 0.86 0.790 1.00 21 21.50 22.50 0.790 0.790 0.86 0.86 0.679
23.00 0.90 0.750 1.00 22 22.50 23.50 0.750 0.750 0.90 0.90 0.675
24.00 0.99 0.860 1.00 23 23.50 24.50 0.860 0.860 0.99 0.99 0.851
25.00 0.98 0.730 1.00 24 24.50 25.50 0.730 0.730 0.98 0.98 0.715
26.00 0.90 0.680 1.00 25 25.50 26.50 0.680 0.680 0.90 0.90 0.612
27.00 0.89 0.860 1.00 26 26.50 27.50 0.860 0.860 0.89 0.89 0.765
28.00 0.80 0.820 1.00 27 27.50 28.50 0.820 0.820 0.80 0.80 0.656
29.00 0.80 0.830 1.00 28 28.50 29.50 0.830 0.830 0.80 0.80 0.664
30.00 0.80 0.780 1.00 29 29.50 31.00 0.780 0.780 0.80 1.20 0.936
32.00 0.73 0.700 1.00 30 31.00 33.00 0.700 0.700 0.73 1.46 1.022
34.00 0.73 0.790 1.00 31 33.00 35.00 0.790 0.790 0.73 1.46 1.153
36.00 0.70 0.840 1.00 32 35.00 37.00 0.840 0.840 0.70 1.40 1.176
38.00 0.63 0.830 1.00 33 37.00 39.00 0.830 0.830 0.63 1.26 1.046
40.00 0.55 0.700 1.00 34 39.00 41.00 0.700 0.700 0.55 1.10 0.770
42.00 0.52 0.720 1.00 35 41.00 43.00 0.720 0.720 0.52 1.04 0.749
44.00 0.63 0.280 1.00 36 43.00 45.00 0.280 0.280 0.63 1.26 0.353
46.00 0.39 0.060 1.00 37 45.00 46.50 0.060 0.060 0.39 0.59 0.035

LB 47.00 0.00 0.000 1.00 38 46.50 47.00 0.015 0.015 0.10 0.05 0.001

Total Flow: 25.311

Site Name:

Measurement Data
Calculated DataMeasured Data

End Time:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 1, 2003

March 12, 2004

River/Stream:
Location:

Time of Measurement

 2004-01-26   HCL RAMP Team S29 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S29 - Christina River Near Chard WSC 07CE002

File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S29 Christina River near Chard (07CE002)\[S29 MMT and Rating Curve.xls]S29 June 22 03
Project No.:
Project: Regional Aquatics Monitoring Program Regional Aquatics Monitoring Program
Current Date:
Measurement Location Personnel & Equipment

Christina River Measurement Made By: FF/DK
Christina River Near Chard WSC 07CE002 Data Entry By: DK
S29 Meter Type and No.: March Mc Birney Flo-Mate  2000

Coordinates & Legal: 6252434 N, 476998 E SE-16-79-6-W4
Level Readings and Measurements

Date of Measurement: Tbar in PVC 1.352 El: 99.076
5:26 PM MDT 4.948 El: 95.480
7:11 PM MDT Top of Ice Level Reading: El:

Transducer: 1.322 El: 94.158
Weather Conditions: +12 °C, Overcast Other: Nail tree LB, near logger 0.832 El: 99.596
River Conditions: No ice on River

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 1.80 0.00 0.000 1.00 1 1.80 1.90 0.004 0.004 0.38 0.04 0.000
2.00 1.52 0.03 0.01 1.00 2 1.90 2.50 0.018 0.018 1.52 0.91 0.016
3.00 1.89 0.27 0.22 1.00 3 2.50 3.50 0.245 0.245 1.89 1.89 0.463
4.00 2.01 0.60 0.47 1.00 4 3.50 4.50 0.533 0.533 2.01 2.01 1.071
5.00 2.19 0.68 0.53 1.00 5 4.50 5.50 0.605 0.605 2.19 2.19 1.328
6.00 2.32 0.80 0.63 1.00 6 5.50 6.50 0.715 0.715 2.32 2.32 1.656
7.00 2.35 1.11 0.77 1.00 7 6.50 7.50 0.940 0.940 2.35 2.35 2.206
8.00 2.38 1.07 0.90 1.00 8 7.50 8.50 0.985 0.985 2.38 2.38 2.342
9.00 2.29 1.05 0.81 1.00 9 8.50 9.50 0.930 0.930 2.29 2.29 2.126

10.00 2.32 0.99 0.76 1.00 10 9.50 10.50 0.875 0.875 2.32 2.32 2.027
11.00 2.13 0.89 0.69 1.00 11 10.50 11.50 0.788 0.788 2.13 2.13 1.680
12.00 1.98 0.97 0.67 1.00 12 11.50 12.50 0.820 0.820 1.98 1.98 1.625
13.00 1.80 0.94 0.75 1.00 13 12.50 13.50 0.845 0.845 1.80 1.80 1.520
14.00 1.62 0.95 0.82 1.00 14 13.50 14.50 0.885 0.885 1.62 1.62 1.430
15.00 1.55 1.00 0.73 1.00 15 14.50 15.50 0.865 0.865 1.55 1.55 1.345
16.00 1.49 0.96 0.64 1.00 16 15.50 16.50 0.800 0.800 1.49 1.49 1.195
17.00 1.25 1.01 0.80 1.00 17 16.50 17.50 0.905 0.905 1.25 1.25 1.131
18.00 1.31 0.90 0.69 1.00 18 17.50 18.50 0.795 0.795 1.31 1.31 1.042
19.00 1.28 1.00 0.59 1.00 19 18.50 19.50 0.795 0.795 1.28 1.28 1.018
20.00 1.37 0.91 0.59 1.00 20 19.50 20.50 0.750 0.750 1.37 1.37 1.029
21.00 1.37 0.92 0.69 1.00 21 20.50 21.50 0.805 0.805 1.37 1.37 1.104
22.00 1.25 0.91 0.78 1.00 22 21.50 22.50 0.845 0.845 1.25 1.25 1.056
23.00 1.22 0.91 0.77 1.00 23 22.50 23.50 0.840 0.840 1.22 1.22 1.024
24.00 1.34 0.89 0.75 1.00 24 23.50 24.50 0.820 0.820 1.34 1.34 1.100
25.00 1.28 0.84 0.73 1.00 25 24.50 25.50 0.785 0.785 1.28 1.28 1.005
26.00 1.34 0.89 0.71 1.00 26 25.50 26.50 0.800 0.800 1.34 1.34 1.073
27.00 1.31 0.83 0.71 1.00 27 26.50 27.50 0.770 0.770 1.31 1.31 1.009
28.00 1.46 0.73 0.54 1.00 28 27.50 28.50 0.635 0.635 1.46 1.46 0.929
29.00 1.34 0.55 0.47 1.00 29 28.50 29.50 0.510 0.510 1.34 1.34 0.684
30.00 1.22 0.56 0.21 1.00 30 29.50 30.50 0.385 0.385 1.22 1.22 0.469
31.00 0.64 0.003 1.00 31 30.50 31.85 0.003 0.003 0.64 0.86 0.003

LB 32.70 0.00 0.000 1.00 32 31.85 32.70 0.001 0.001 0.16 0.14 0.000

Total Flow: 35.704

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 22, 2003

March 12, 2004

River/Stream:
Location:

Time of Measurement

Site Name:

Measurement Data
Calculated DataMeasured Data

End Time:

 2004-01-26   HCL RAMP Team S29 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S29 - Christina River Near Chard WSC 07CE002

File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S29 Christina River near Chard (07CE002)\[S29 MMT and Rating Curve.xls]S29 Aug 20 03
Project No.:
Project: Regional Aquatics Monitoring Program Regional Aquatics Monitoring Program
Current Date:
Measurement Location Personnel & Equipment

Christina River Measurement Made By: DM/DK
Christina River Near Chard WSC 07CE002 Data Entry By: DK
S29 Meter Type and No.: March McBirney

Coordinates & Legal: 6252434 N, 476998 E SE-16-79-6-W4
Level Readings and Measurements

Date of Measurement: Nail in tree 1.031 El: 99.596
MDT 5.575 El: 95.052
MDT Top of Ice Level Reading: El:

Transducer: 0.893 El: 94.159
Weather Conditions: +20 °C, Overcast Other:
River Conditions: No ice on River

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: 1. Flow is 17.2 m3/s as measured by Water Survey Canada. Total Flow: -

Site Name:

Measurement Data
Calculated DataMeasured Data

End Time:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 20, 2003

March 12, 2004

River/Stream:
Location:

Time of Measurement

 2004-01-26   HCL RAMP Team S29 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S29 - Christina River Near Chard WSC 07CE002

File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S29 Christina River near Chard (07CE002)\[S29 MMT and Rating Curve.xls]S29 Oct 10 03
Project No.:
Project: Regional Aquatics Monitoring Program Regional Aquatics Monitoring Program
Current Date:
Measurement Location Personnel & Equipment

Christina River Measurement Made By: DM/DK
Christina River Near Chard WSC 07CE002 Data Entry By: DK
S29 Meter Type and No.: March Mc Birney Flo-Mate  2000

Coordinates & Legal: 6252434 N, 476998 E SE-16-79-6-W4
Level Readings and Measurements

Date of Measurement: Tbar in PVC 1.177 El: 99.076
4:42 PM MDT 5.319 El: 94.934
5:10 PM MDT Top of Ice Level Reading: El:

Transducer: 0.777 El: 94.157
Weather Conditions: +5 °C, Overcast, Raining Other: Nail tree LB, near logger 0.660 El: 99.593
River Conditions: No ice on River

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 6.30 0.00 0.000 1.00 1 6.30 6.65 0.018 0.018 0.05 0.02 0.000
7.00 0.20 0.070 1.00 2 6.65 7.50 0.070 0.070 0.20 0.17 0.012
8.00 0.26 0.120 1.00 3 7.50 8.50 0.120 0.120 0.26 0.26 0.031
9.00 0.32 0.260 1.00 4 8.50 9.75 0.260 0.260 0.32 0.40 0.104

10.50 0.40 0.235 1.00 5 9.75 11.25 0.235 0.235 0.40 0.60 0.141
12.00 0.40 0.240 1.00 6 11.25 12.75 0.240 0.240 0.40 0.60 0.144
13.50 0.37 0.285 1.00 7 12.75 14.25 0.285 0.285 0.37 0.56 0.158
15.00 0.45 0.320 1.00 8 14.25 15.75 0.320 0.320 0.45 0.68 0.216
16.50 0.44 0.380 1.00 9 15.75 17.25 0.380 0.380 0.44 0.66 0.251
18.00 0.43 0.425 1.00 10 17.25 18.75 0.425 0.425 0.43 0.65 0.274
19.50 0.49 0.410 1.00 11 18.75 20.25 0.410 0.410 0.49 0.74 0.301
21.00 0.49 0.540 1.00 12 20.25 21.50 0.540 0.540 0.49 0.61 0.331
22.00 0.59 0.540 1.00 13 21.50 22.50 0.540 0.540 0.59 0.59 0.319
23.00 0.64 0.520 1.00 14 22.50 23.50 0.520 0.520 0.64 0.64 0.333
24.00 0.64 0.630 1.00 15 23.50 24.50 0.630 0.630 0.64 0.64 0.403
25.00 0.65 0.620 1.00 16 24.50 25.50 0.620 0.620 0.65 0.65 0.403
26.00 0.66 0.640 1.00 17 25.50 26.50 0.640 0.640 0.66 0.66 0.422
27.00 0.66 0.660 1.00 18 26.50 27.50 0.660 0.660 0.66 0.66 0.436
28.00 0.75 0.585 1.00 19 27.50 28.50 0.585 0.585 0.75 0.75 0.439
29.00 0.82 0.680 1.00 20 28.50 29.50 0.680 0.680 0.82 0.82 0.558
30.00 0.84 0.750 1.00 21 29.50 30.50 0.750 0.750 0.84 0.84 0.630
31.00 0.85 0.700 1.00 22 30.50 31.50 0.700 0.700 0.85 0.85 0.595
32.00 0.84 0.750 1.00 23 31.50 32.50 0.750 0.750 0.84 0.84 0.630
33.00 0.86 0.790 1.00 24 32.50 33.50 0.790 0.790 0.86 0.86 0.679
34.00 0.86 0.615 1.00 25 33.50 34.50 0.615 0.615 0.86 0.86 0.529
35.00 0.83 0.630 1.00 26 34.50 35.50 0.630 0.630 0.83 0.83 0.523
36.00 0.80 0.560 1.00 27 35.50 36.50 0.560 0.560 0.80 0.80 0.448
37.00 0.66 0.480 1.00 28 36.50 37.75 0.480 0.480 0.66 0.83 0.396
38.50 0.64 0.440 1.00 29 37.75 38.75 0.440 0.440 0.64 0.64 0.282
39.00 0.49 0.535 1.00 30 38.75 39.25 0.535 0.535 0.49 0.25 0.131
39.50 0.45 0.280 1.00 31 39.25 39.75 0.280 0.280 0.45 0.23 0.063
40.00 0.28 0.003 1.00 32 39.75 40.05 0.003 0.003 0.28 0.08 0.000

LB 40.10 0.00 0.000 1.00 33 40.05 40.10 0.001 0.001 0.07 0.00 0.000

Total Flow: 10.182

Site Name:

Measurement Data
Calculated DataMeasured Data

End Time:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 10, 2003

March 12, 2004

River/Stream:
Location:

Time of Measurement
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Hydrometric Measurement / Site Visit Record
S29 - Christina River Near Chard WSC 07CE002

File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S29 Christina River near Chard (07CE002)\[S29 MMT and Rating Curve.xls]S29 Dec 13 03
Project No.:
Project: Regional Aquatics Monitoring Program Regional Aquatics Monitoring Program
Current Date:
Measurement Location Personnel & Equipment

Christina River Measurement Made By: DK/FF/DM
Christina River Near Chard WSC 07CE002 Data Entry By: FF
S29 Meter Type and No.: March Mc Birney Flo-Mate  2000

Coordinates & Legal: 6252434 N, 476998 E SE-16-79-6-W4
Level Readings and Measurements

Date of Measurement: Tbar in PVC 1.298 El: 99.076
1:20 PM MST 5.041 El: 95.333
2:05 PM MST Top of Ice Level Reading: 4.849 El: 95.525

Transducer Reading & Est. El.: 1.155 El: 94.178
Weather Conditions: -10 �C, overcast, calm Other: Nail tree LB, near logger 0.783 El: 99.591

River Conditions: Complete ice cover both upstream and downstream of site.

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

RB 4.30 0.00 0.32 0.000 0.90 1 4.30 4.40 0.143 0.128 0.19 0.02 0.002
4.50 1.06 0.32 0.570 0.90 2 4.40 4.85 0.570 0.513 0.74 0.33 0.171
5.20 1.08 0.40 0.600 0.90 3 4.85 5.55 0.600 0.540 0.68 0.48 0.257
5.90 1.10 0.44 0.480 0.90 4 5.55 6.10 0.480 0.432 0.66 0.36 0.157
6.30 1.14 0.47 0.520 0.90 5 6.10 6.58 0.520 0.468 0.67 0.32 0.149
6.85 1.18 0.49 0.520 0.90 6 6.58 7.33 0.520 0.468 0.69 0.52 0.242
7.80 1.23 0.49 0.580 0.90 7 7.33 8.08 0.580 0.522 0.74 0.56 0.290
8.35 1.23 0.51 0.610 0.90 8 8.08 8.68 0.610 0.549 0.72 0.43 0.237
9.00 1.23 0.51 0.665 0.90 9 8.68 9.30 0.665 0.599 0.72 0.45 0.269
9.60 1.23 0.49 0.630 0.90 10 9.30 9.90 0.630 0.567 0.74 0.44 0.252

10.20 1.22 0.45 0.580 0.90 11 9.90 10.65 0.580 0.522 0.77 0.58 0.301
11.10 1.21 0.41 0.610 0.90 12 10.65 11.60 0.610 0.549 0.80 0.76 0.417
12.10 1.20 0.38 0.660 0.90 13 11.60 12.63 0.660 0.594 0.82 0.84 0.499
13.15 1.19 0.31 0.670 0.90 14 12.63 13.53 0.670 0.603 0.88 0.79 0.478
13.90 1.17 0.31 0.640 0.90 15 13.53 14.15 0.640 0.576 0.86 0.54 0.310
14.40 1.14 0.31 0.600 0.90 16 14.15 14.70 0.600 0.540 0.83 0.46 0.247
15.00 1.10 0.39 0.580 0.90 17 14.70 15.25 0.580 0.522 0.71 0.39 0.204
15.50 0.85 0.42 0.003 0.90 18 15.25 15.80 0.003 0.003 0.43 0.24 0.001
16.10 0.56 0.41 0.003 0.90 19 15.80 16.40 0.003 0.003 0.15 0.09 0.000
16.70 0.56 0.37 0.006 0.90 20 16.40 17.05 0.006 0.005 0.19 0.12 0.001
17.40 0.99 0.31 0.003 0.90 21 17.05 17.70 0.003 0.003 0.68 0.44 0.001
18.00 0.97 0.28 0.003 0.90 22 17.70 18.60 0.003 0.003 0.69 0.62 0.002
19.20 0.97 0.24 0.003 0.90 23 18.60 19.65 0.003 0.003 0.73 0.77 0.002
20.10 0.96 0.22 0.003 0.90 24 19.65 20.55 0.003 0.003 0.74 0.67 0.002
21.00 0.87 0.19 0.003 0.90 25 20.55 21.40 0.003 0.003 0.68 0.58 0.002
21.80 0.86 0.26 0.003 0.90 26 21.40 22.75 0.003 0.003 0.60 0.81 0.002
23.70 0.79 0.25 0.003 0.90 27 22.75 24.40 0.003 0.003 0.54 0.89 0.002
25.10 0.75 0.23 0.003 0.90 28 24.40 25.60 0.003 0.003 0.52 0.62 0.002

LB 26.10 0.00 0.23 0.000 0.90 29 25.60 26.10 0.001 0.001 0.13 0.07 0.000

Total Flow: 4.498

Site Name:

Measurement Data
Calculated DataMeasured Data

End Time:

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

December 13, 2003

March 12, 2004

River/Stream:
Location:

Time of Measurement

 2004-01-26   HCL RAMP Team S29 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S33 - Muskeg River at Aurora / Albian Boundary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S33 Muskeg at the Aurora Albian Boundary\[S33 MMT and Rating Curve.xls]S33 Apr 30 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River at Aurora / Albian Boundary Data Entry By: DK
S33 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6354787 N, 492178 E SE-19-96-7-W4
Level Readings and Measurements

Date of Measurement: 0.867 El: 100.000
3:45 PM MDT 1.600 El: 99.267
3:49 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.675 El: 97.592
Weather Conditions: +18 °C Sunny Other:
River Conditions: No ice

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)
- - - - - - - - - - - - - - -

Notes: Datalogger and Transducer installed temporarily at site. Total Flow: -

River/Stream:
Location:
Site Name:

Bench Mark Reading:
Water Level Reading:Start Time:

April 30, 2003
Time of Measurement

End Time:

MSA 2002-17

March 12, 2004

Measurement Data
Measured Data Calculated Data

 2004-01-26   HCL RAMP Team S33 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S33 - Muskeg River at Aurora / Albian Boundary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S33 Muskeg at the Aurora Albian Boundary\[S33 MMT and Rating Curve.xls]S33 May 1 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DM
Muskeg River at Aurora / Albian Boundary Data Entry By: DK
S33 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6350204 N, 474876 E SE-5-96-5-W4
Level Readings and Measurements

Date of Measurement: 0.943 El: 100
6:02 PM MDT 1.754 El: 99.189
6:32 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.604 El: 97.585
Weather Conditions: Overcast, Strong NE wind Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 0.60 0.00 0.000 1.00 1 0.60 0.90 0.010 0.010 0.23 0.07 0.001
1.20 0.90 0.040 1.00 2 0.90 1.60 0.040 0.040 0.90 0.63 0.025
2.00 1.51 0.05 0.060 1.00 3 1.60 2.25 0.055 0.055 1.51 0.98 0.054
2.50 2.05 0.04 0.300 1.00 4 2.25 2.75 0.170 0.170 2.05 1.03 0.174
3.00 2.20 0.11 0.280 1.00 5 2.75 3.25 0.195 0.195 2.20 1.10 0.215
3.50 2.30 0.09 0.270 1.00 6 3.25 3.75 0.180 0.180 2.30 1.15 0.207
4.00 2.50 0.17 0.470 1.00 7 3.75 4.25 0.320 0.320 2.50 1.25 0.400
4.50 2.55 0.36 0.390 1.00 8 4.25 4.75 0.375 0.375 2.55 1.28 0.478
5.00 2.60 0.34 0.460 1.00 9 4.75 5.25 0.400 0.400 2.60 1.30 0.520
5.50 2.45 0.39 0.340 1.00 10 5.25 5.75 0.365 0.365 2.45 1.23 0.447
6.00 2.27 0.50 0.410 1.00 11 5.75 6.25 0.455 0.455 2.27 1.14 0.516
6.50 2.30 0.44 0.470 1.00 12 6.25 6.75 0.455 0.455 2.30 1.15 0.523
7.00 2.24 0.42 0.430 1.00 13 6.75 7.25 0.425 0.425 2.24 1.12 0.476
7.50 2.18 0.41 0.380 1.00 14 7.25 7.75 0.395 0.395 2.18 1.09 0.431
8.00 1.94 0.28 0.290 1.00 15 7.75 8.25 0.285 0.285 1.94 0.97 0.276
8.50 1.69 0.23 0.280 1.00 16 8.25 8.75 0.255 0.255 1.69 0.85 0.215
9.00 0.75 0.120 1.00 17 8.75 9.48 0.120 0.120 0.75 0.54 0.065

RB 9.95 0.00 0.000 1.00 18 9.48 9.95 0.030 0.030 0.19 0.09 0.003

Total Flow: 5.027

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 1, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

 2004-01-26   HCL RAMP Team S33 MMT and Rating Curve.xls



Hydrometric Measurement / Site Visit Record
S33 - Muskeg River at Aurora / Albian Boundary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S33 Muskeg at the Aurora Albian Boundary\[S33 MMT and Rating Curve.xls]S33 May 26 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DK
Muskeg River at Aurora / Albian Boundary Data Entry By: DK
S33 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6350204 N, 474876 E SE-5-96-5-W4
Level Readings and Measurements

Date of Measurement: 0.961 El: 100
11:00 AM MDT 1.598 El: 99.363
11:48 AM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.783 El: 97.580
Weather Conditions: +15 °C, Overcast Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 3.25 0.00 0.000 1.00 1 3.25 3.38 0.006 0.006 0.11 0.01 0.000
3.50 0.43 0.025 1.00 2 3.38 3.75 0.025 0.025 0.43 0.16 0.004
4.00 1.23 0.145 1.00 3 3.75 4.50 0.145 0.145 1.23 0.92 0.134
5.00 2.19 0.13 0.350 1.00 4 4.50 5.25 0.238 0.238 2.19 1.64 0.390
5.50 2.25 0.16 0.430 1.00 5 5.25 5.75 0.295 0.295 2.25 1.13 0.332
6.00 2.52 0.14 0.420 1.00 6 5.75 6.25 0.280 0.280 2.52 1.26 0.353
6.50 2.62 0.19 0.550 1.00 7 6.25 6.75 0.370 0.370 2.62 1.31 0.485
7.00 2.57 0.33 0.490 1.00 8 6.75 7.25 0.410 0.410 2.57 1.29 0.527
7.50 2.65 0.53 0.520 1.00 9 7.25 7.75 0.525 0.525 2.65 1.33 0.696
8.00 2.71 0.56 0.520 1.00 10 7.75 8.25 0.540 0.540 2.71 1.36 0.732
8.50 2.75 0.51 0.490 1.00 11 8.25 8.75 0.500 0.500 2.75 1.38 0.688
9.00 2.61 0.56 0.520 1.00 12 8.75 9.25 0.540 0.540 2.61 1.31 0.705
9.50 2.55 0.49 0.480 1.00 13 9.25 9.75 0.485 0.485 2.55 1.28 0.618

10.00 2.35 0.53 0.410 1.00 14 9.75 10.25 0.470 0.470 2.35 1.18 0.552
10.50 2.30 0.49 0.365 1.00 15 10.25 10.75 0.428 0.428 2.30 1.15 0.492
11.00 2.07 0.42 0.370 1.00 16 10.75 11.25 0.395 0.395 2.07 1.04 0.409
11.50 1.91 0.33 0.150 1.00 17 11.25 11.75 0.240 0.240 1.91 0.96 0.229
12.00 1.04 0.140 1.00 18 11.75 12.25 0.140 0.140 1.04 0.52 0.073
12.50 0.26 0.090 1.00 19 12.25 12.90 0.090 0.090 0.26 0.17 0.015

RB 13.30 0.00 0.000 1.00 20 12.90 13.30 0.023 0.023 0.07 0.03 0.001

Total Flow: 7.428

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

May 26, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data
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Hydrometric Measurement / Site Visit Record
S33 - Muskeg River at Aurora / Albian Boundary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S33 Muskeg at the Aurora Albian Boundary\[S33 MMT and Rating Curve.xls]S33 June 23 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: FF/DK
Muskeg River at Aurora / Albian Boundary Data Entry By: DK
S33 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6350204 N, 474876 E SE-5-96-5-W4
Level Readings and Measurements

Date of Measurement: 0.906 El: 100
11:54 AM MDT 1.746 El: 99.160
12:39 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.5993 El: 97.561
Weather Conditions: +15 °C, Overcast Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 2.00 0.00 0.000 1.00 1 2.00 2.25 0.001 0.001 0.19 0.05 0.000
2.50 0.75 0.003 1.00 2 2.25 2.75 0.003 0.003 0.75 0.38 0.001
3.00 1.52 0.04 0.015 1.00 3 2.75 3.50 0.025 0.025 1.52 1.14 0.029
4.00 2.00 0.06 0.250 1.00 4 3.50 4.25 0.155 0.155 2.00 1.50 0.233
4.50 2.29 0.09 0.380 1.00 5 4.25 4.75 0.233 0.233 2.29 1.15 0.266
5.00 2.40 0.19 0.450 1.00 6 4.75 5.25 0.320 0.320 2.40 1.20 0.384
5.50 2.51 0.24 0.440 1.00 7 5.25 5.75 0.340 0.340 2.51 1.26 0.427
6.00 2.56 0.31 0.470 1.00 8 5.75 6.25 0.390 0.390 2.56 1.28 0.499
6.50 2.49 0.44 0.400 1.00 9 6.25 6.75 0.420 0.420 2.49 1.25 0.523
7.00 2.43 0.47 0.380 1.00 10 6.75 7.25 0.423 0.423 2.43 1.22 0.513
7.50 2.45 0.46 0.355 1.00 11 7.25 7.75 0.408 0.408 2.45 1.23 0.499
8.00 2.53 0.49 0.345 1.00 12 7.75 8.25 0.418 0.418 2.53 1.27 0.528
8.50 2.38 0.45 0.300 1.00 13 8.25 8.75 0.375 0.375 2.38 1.19 0.446
9.00 2.23 0.23 0.150 1.00 14 8.75 9.25 0.190 0.190 2.23 1.12 0.212
9.50 1.91 0.22 0.345 1.00 15 9.25 9.75 0.283 0.283 1.91 0.96 0.270

10.00 1.60 0.18 0.165 1.00 16 9.75 10.25 0.173 0.173 1.60 0.80 0.138
10.50 0.95 0.175 1.00 17 10.25 10.97 0.175 0.175 0.95 0.68 0.119

RB 11.43 0.00 0.000 1.00 18 10.97 11.43 0.044 0.044 0.24 0.11 0.005

Total Flow: 5.091

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

June 23, 2003

March 12, 2004

River/Stream:
Location:
Site Name:
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Hydrometric Measurement / Site Visit Record
S33 - Muskeg River at Aurora / Albian Boundary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S33 Muskeg at the Aurora Albian Boundary\[S33 MMT and Rating Curve.xls]S33 Aug 18 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DM/DK
Muskeg River at Aurora / Albian Boundary Data Entry By: DK
S33 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6350204 N, 474876 E SE-5-96-5-W4
Level Readings and Measurements

Date of Measurement: 0.832 El: 100
3:53 PM MDT 2.195 El: 98.637
4:07 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.0754 El: 97.562
Weather Conditions: +15 °C, Clear Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 4.30 0.00 0.000 1.00 1 4.30 4.65 0.003 0.003 0.14 0.05 0.000
5.00 0.57 0.010 1.00 2 4.65 5.50 0.010 0.010 0.57 0.48 0.005
6.00 1.45 0.03 0.015 1.00 3 5.50 6.25 0.023 0.023 1.45 1.09 0.024
6.50 1.61 0.04 0.080 1.00 4 6.25 6.75 0.060 0.060 1.61 0.81 0.048
7.00 1.88 0.01 0.110 1.00 5 6.75 7.25 0.060 0.060 1.88 0.94 0.056
7.50 1.96 0.09 0.080 1.00 6 7.25 7.75 0.085 0.085 1.96 0.98 0.083
8.00 1.98 0.15 0.120 1.00 7 7.75 8.25 0.135 0.135 1.98 0.99 0.134
8.50 1.91 0.20 0.180 1.00 8 8.25 8.50 0.190 0.190 1.91 0.48 0.091
9.00 1.81 0.22 0.230 1.00 9 8.50 9.00 0.225 0.225 1.81 0.91 0.204
9.50 1.76 0.16 0.200 1.00 10 9.00 9.50 0.180 0.180 1.76 0.88 0.158

10.00 1.66 0.18 0.150 1.00 11 9.50 10.00 0.165 0.165 1.66 0.83 0.137
10.50 1.62 0.20 0.130 1.00 12 10.00 10.50 0.165 0.165 1.62 0.81 0.134
11.00 1.53 0.19 0.140 1.00 13 10.50 11.00 0.165 0.165 1.53 0.77 0.126
11.50 1.29 0.18 0.140 1.00 14 11.00 11.50 0.160 0.160 1.29 0.65 0.103
12.00 1.09 0.100 1.00 15 11.50 12.00 0.100 0.100 1.09 0.55 0.055
12.50 0.60 0.060 1.00 16 12.00 12.50 0.060 0.060 0.60 0.30 0.018

RB 13.10 0.00 0.000 1.00 17 12.50 13.10 0.015 0.015 0.15 0.09 0.001

Total Flow: 1.378

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

August 18, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data
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Hydrometric Measurement / Site Visit Record
S33 - Muskeg River at Aurora / Albian Boundary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S33 Muskeg at the Aurora Albian Boundary\[S33 MMT and Rating Curve.xls]S33 Oct 12 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DM/DK
Muskeg River at Aurora / Albian Boundary Data Entry By: DK
S33 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6350204 N, 474876 E SE-5-96-5-W4
Level Readings and Measurements

Date of Measurement: 0.701 El: 100
5:20 PM MDT 1.775 El: 98.926
5:54 PM MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.3816 El: 97.544
Weather Conditions: +15 °C, Light Rain Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 5.80 0.00 0.000 1.00 1 5.80 6.15 0.000 0.000 0.31 0.11 0.000
6.50 1.22 0.000 1.00 2 6.15 6.75 0.000 0.000 1.22 0.73 0.000
7.00 1.78 0.01 0.070 1.00 3 6.75 7.25 0.040 0.040 1.78 0.89 0.036
7.50 2.10 0.13 0.080 1.00 4 7.25 7.75 0.105 0.105 2.10 1.05 0.110
8.00 2.10 0.12 0.250 1.00 5 7.75 8.25 0.185 0.185 2.10 1.05 0.194
8.50 2.11 0.18 0.290 1.00 6 8.25 8.75 0.235 0.235 2.11 1.06 0.248
9.00 2.13 0.25 0.280 1.00 7 8.75 9.25 0.265 0.265 2.13 1.07 0.282
9.50 2.15 0.23 0.285 1.00 8 9.25 9.75 0.258 0.258 2.15 1.08 0.277

10.00 2.14 0.31 0.250 1.00 9 9.75 10.25 0.280 0.280 2.14 1.07 0.300
10.50 2.04 0.33 0.350 1.00 10 10.25 10.75 0.340 0.340 2.04 1.02 0.347
11.00 2.16 0.31 0.250 1.00 11 10.75 11.25 0.280 0.280 2.16 1.08 0.302
11.50 2.10 0.26 0.260 1.00 12 11.25 11.75 0.260 0.260 2.10 1.05 0.273
12.00 1.97 0.21 0.145 1.00 13 11.75 12.25 0.178 0.178 1.97 0.99 0.175
12.50 1.92 0.21 0.190 1.00 14 12.25 12.75 0.200 0.200 1.92 0.96 0.192
13.00 1.85 0.11 0.100 1.00 15 12.75 13.25 0.105 0.105 1.85 0.93 0.097
13.50 1.15 0.05 0.003 1.00 16 13.25 13.70 0.027 0.027 1.15 0.52 0.014

RB 13.90 0.00 0.000 1.00 17 13.70 13.90 0.007 0.007 0.29 0.06 0.000

Notes: 1. Installed new Datalogger and Transducer at site. Total Flow: 2.847

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 12, 2003

March 12, 2004

River/Stream:
Location:
Site Name:
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Hydrometric Measurement / Site Visit Record
S33 - Muskeg River at Aurora / Albian Boundary
Hydrometric Measurement Record
File: \\Server\data\Projects\MSA 2002\200217 RAMP\Site Data\S33 Muskeg at the Aurora Albian Boundary\[S33 MMT and Rating Curve.xls]S33 Oct 15 03
Project No.:
Project: Regional Aquatics Monitoring Program
Current Date: Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DM/DK
Muskeg River at Aurora / Albian Boundary Data Entry By: DK
S33 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6350204 N, 474876 E SE-5-96-5-W4
Level Readings and Measurements

Date of Measurement: 0.813 El: 100
MDT 1.915 El: 98.898
MDT Top of Ice Level Reading: N/A El: N/A

Transducer Reading: 1.573884 El: 97.324
Weather Conditions: +10 °C, Overcast, Calm Other:
River Conditions: no ice on river

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

Total Flow: -

MSA 2002-17

Bench Mark Reading:
Water Level Reading:Start Time:

October 15, 2003

March 12, 2004

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data
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Hydrometric Measurement / Site Visit Record
S33 - Muskeg River at Aurora / Albian Boundary

Regional Aquatics Monitoring Program

Measurement Location Personnel & Equipment
Muskeg River Measurement Made By: DM/DK/FF
Muskeg River at Aurora / Albian Boundary Data Entry By: DK
S33 Meter Type and No.: Marsh McBirney FloMate 2000

Coordinates & Legal: 6350204 N, 474876 E SE-5-96-5-W4
Level Readings and Measurements

Date of Measurement: 1.088 El: 100
2:40 PM MDT 2.54 El: 98.548
3:08 PM MDT Top of Ice Level Reading: 2.502 El: 98.586

Transducer Reading: 1.234 El: 97.314
Weather Conditions: -10°C, Overcast, Light Snow Other:
River Conditions: Ice Covered

Station Depth
Ice 

Thickness

Velocity 
at 0.2 
Depth

Velocity 
at 0.8 
Depth

Velocity 
at 0.6 
Depth

Velocity
Correction 

Factor
Panel 
No.

Panel 
Starts at 
Station

Panel 
Ends at 
Station

Measured 
Panel 

Velocity

Effective 
Average 

Panel 
Velocity

Panel 
Effective 

Depth
Panel 
Area

Panel 
Discharge

(m) (m) (m) (m/s) (m/s) (m/s) (m) (m) (m/s) (m/s) (m) (m2) (m3/s)

LB 9.60 0.00 0.19 0.000 0.90 1 9.60 9.30 0.016 0.015 0.35 0.11 0.002
9.00 1.60 0.19 0.030 0.100 0.90 2 9.30 8.75 0.065 0.059 1.41 0.78 0.045
8.50 1.71 0.25 0.040 0.090 0.90 3 8.75 8.30 0.065 0.059 1.46 0.66 0.038
8.10 1.85 0.32 0.030 0.080 0.90 4 8.30 7.88 0.055 0.050 1.53 0.65 0.032
7.65 1.90 0.35 0.060 0.100 0.90 5 7.88 7.43 0.080 0.072 1.55 0.70 0.050
7.20 1.85 0.36 0.070 0.110 0.90 6 7.43 6.95 0.090 0.081 1.49 0.71 0.057
6.70 1.82 0.35 0.120 0.145 0.90 7 6.95 6.70 0.133 0.119 1.47 0.37 0.044
6.15 1.75 0.36 0.145 0.110 0.90 8 6.70 6.15 0.128 0.115 1.39 0.76 0.088
5.70 1.66 0.34 0.160 0.130 0.90 9 6.15 5.70 0.145 0.131 1.32 0.59 0.078
5.20 1.60 0.32 0.150 0.130 0.90 10 5.70 5.20 0.140 0.126 1.28 0.64 0.081
4.70 1.56 0.31 0.135 0.115 0.90 11 5.20 4.70 0.125 0.113 1.25 0.63 0.070
4.20 1.45 0.32 0.100 0.110 0.90 12 4.70 4.20 0.105 0.095 1.13 0.57 0.053
3.70 1.27 0.22 0.085 0.90 13 4.20 3.70 0.085 0.077 1.05 0.53 0.040
2.30 1.10 0.17 0.065 0.90 14 3.70 2.30 0.065 0.059 0.93 1.30 0.076

RB 2.00 0.00 0.17 0.000 0.90 15 2.30 2.00 0.016 0.015 0.23 0.07 0.001

Total Flow: 0.756

Bench Mark Reading:
Water Level Reading:Start Time:

December 14, 2003

River/Stream:
Location:
Site Name:

Time of Measurement

Measurement Data
Calculated Data

End Time:

Measured Data
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A2.3.2 Stage-Discharge Rating Curves, Water Levels and Discharge 

Water level and discharge measurements were used to derive or update stage-
discharge rating curves.  The measurements are tabulated, and both the measurements 
and the derived rating curves are shown graphically for each station below. 

Records of mean daily water levels and mean daily discharges at each of the RAMP 
stations are presented below in both tabular and graphical form.  Water level and 
discharge hydrographs presented in the main text of the report (Section 2.3.3) are not 
repeated here. 

The data is organized by station, and the stations are presented in numerical order. 



Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Jun 22, 1998 0.189 294.710
Jul 25, 1998 0.168 294.674
Oct 03, 1998 0.207 294.784
Oct 24, 1998 0.247 294.789
Apr 30, 1999 0.008 294.372
May 14, 2001 0.108 294.618
Jun 12, 2001 0.049 294.587
Jul 10, 2001 0.059 294.526
Feb 12, 2003 3:21 PM MST 294.488 293.351
Mar 13, 2003 11:19 AM MST 294.514 293.044
May 04, 2003 6:00 PM MDT 294.586 293.760
May 27, 2003 3:19 PM MDT 0.224 Fair 294.603 293.738
Jun 24, 2003 2:30 PM MDT 293.716
Jun 24, 2003 3:26 PM MDT 0.115 Fair 294.547 293.418
Aug 19, 2003 5:06 PM MDT 0.008 Fair 294.505 293.423
Oct 14, 2003 3:23 PM MDT 0.004 Fair 294.443 293.450
Dec 15, 2003 11:10 AM MST 294.507 293.472

Time

Open-water measurements

Table A2.8     L1 - McClelland Lake field measurement summary.
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Figure A2.6     L1 - McClelland Lake stage-discharge rating curve.
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Figure A2.7     2003 discharge hydrograph for McClelland Lake (L1).



Table A2.9     L1 - McClelland Lake water levels for 2003.

1 294.365 294.551 294.587 294.540 294.507 294.451 294.433 294.468 294.486
2 294.366 294.550 294.600 294.541 294.504 294.455 294.433 294.468 294.486
3 294.366 294.561 294.611 294.546 294.498 294.456 294.434 294.468 294.488
4 294.366 294.563 294.614 294.544 294.493 294.455 294.435 294.469 294.487
5 294.365 294.564 294.609 294.542 294.490 294.459 294.435 294.470 294.487
6 294.370 294.570 294.607 294.542 294.491 294.460 294.435 294.470 294.488
7 294.375 294.572 294.606 294.541 294.492 294.458 294.434 294.470 294.495
8 294.453 294.572 294.603 294.537 294.498 294.461 294.437 294.470 294.498
9 294.455 294.571 294.605 294.554 294.498 294.459 294.438 294.470 294.498

10 294.454 294.571 294.620 294.553 294.496 294.453 294.440 294.472 294.498
11 294.454 294.519 294.572 294.618 294.552 294.491 294.450 294.442 294.472 294.499
12 294.455 294.512 294.571 294.597 294.549 294.490 294.448 294.438 294.471 294.500
13 294.454 294.509 294.573 294.590 294.543 294.490 294.443 294.438 294.472 294.501
14 294.454 294.511 294.569 294.589 294.545 294.483 294.440 294.435 294.473 294.501
15 294.455 294.513 294.578 294.595 294.536 294.484 294.432 294.435 294.472 294.500
16 294.456 294.518 294.568 294.596 294.533 294.480 294.426 294.432 294.473
17 294.452 294.523 294.585 294.595 294.534 294.481 294.421 294.436 294.474
18 294.452 294.526 294.581 294.582 294.542 294.472 294.419 294.435 294.476
19 294.452 294.528 294.580 294.582 294.536 294.479 294.419 294.439 294.478
20 294.451 294.530 294.581 294.575 294.535 294.471 294.422 294.441 294.479
21 294.451 294.532 294.583 294.560 294.535 294.464 294.422 294.448 294.479
22 294.449 294.535 294.588 294.563 294.534 294.461 294.423 294.440 294.480
23 294.448 294.537 294.589 294.564 294.533 294.462 294.437 294.446 294.480
24 294.446 294.538 294.595 294.555 294.532 294.465 294.433 294.462 294.482
25 294.444 294.540 294.598 294.543 294.533 294.452 294.438 294.462 294.482
26 294.443 294.544 294.604 294.542 294.530 294.440 294.437 294.465 294.483
27 294.441 294.548 294.598 294.544 294.529 294.440 294.438 294.473 294.482
28 294.447 294.549 294.597 294.542 294.523 294.439 294.435 294.470 294.484
29 294.448 294.550 294.598 294.542 294.515 294.445 294.434 294.471 294.486
30 294.470 294.551 294.594 294.535 294.513 294.441 294.433 294.469 294.486
31 294.589 294.511 294.439 294.467

Minimum Daily 294.365 294.550 294.535 294.511 294.439 294.419 294.432 294.468
Mean 294.432 294.579 294.582 294.537 294.475 294.441 294.445 294.475
Maximum Daily 294.470 294.604 294.620 294.554 294.507 294.461 294.473 294.486
Maximum Inst. 294.514 294.656 294.652 294.622 294.536 294.505 294.511 294.491

DecemberJuly August September October
Day Daily Mean Water Level (m)

January February March April May June November
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Table A2.10     L1 - McClelland Lake mean daily discharges for 2003.

1 0.000 0.067 0.167 0.050 0.021 0.004 0.002 0.007 0.011
2 0.000 0.066 0.234 0.052 0.019 0.004 0.002 0.007 0.011
3 0.000 0.086 0.293 0.059 0.016 0.005 0.002 0.007 0.012
4 0.000 0.090 0.322 0.056 0.014 0.005 0.002 0.007 0.012
5 0.000 0.094 0.285 0.053 0.013 0.005 0.002 0.007 0.012
6 0.000 0.108 0.266 0.054 0.013 0.005 0.002 0.007 0.012
7 0.000 0.113 0.260 0.052 0.014 0.005 0.002 0.007 0.015
8 0.004 0.114 0.244 0.047 0.016 0.005 0.003 0.007 0.016
9 0.004 0.112 0.255 0.080 0.016 0.005 0.003 0.007 0.016

10 0.004 0.112 0.362 0.072 0.015 0.004 0.003 0.007 0.016
11 0.004 0.029 0.113 0.344 0.069 0.013 0.004 0.003 0.007 0.016
12 0.004 0.024 0.112 0.216 0.064 0.013 0.004 0.003 0.007 0.017
13 0.004 0.022 0.118 0.176 0.055 0.013 0.003 0.003 0.007 0.017
14 0.004 0.023 0.108 0.172 0.061 0.011 0.003 0.002 0.008 0.018
15 0.004 0.025 0.145 0.209 0.045 0.011 0.002 0.002 0.007 0.017
16 0.005 0.028 0.105 0.212 0.041 0.009 0.002 0.002 0.008
17 0.004 0.032 0.175 0.203 0.045 0.010 0.001 0.002 0.008
18 0.004 0.035 0.151 0.149 0.058 0.007 0.001 0.002 0.008
19 0.004 0.037 0.138 0.152 0.046 0.010 0.001 0.003 0.009
20 0.004 0.039 0.142 0.127 0.044 0.007 0.002 0.003 0.009
21 0.004 0.041 0.152 0.085 0.044 0.006 0.001 0.004 0.009
22 0.004 0.044 0.171 0.092 0.044 0.005 0.002 0.003 0.009
23 0.003 0.046 0.174 0.095 0.042 0.006 0.003 0.004 0.010
24 0.003 0.048 0.206 0.077 0.041 0.007 0.002 0.005 0.010
25 0.003 0.050 0.216 0.059 0.044 0.005 0.003 0.005 0.010
26 0.003 0.057 0.251 0.054 0.039 0.003 0.003 0.006 0.010
27 0.003 0.063 0.218 0.058 0.040 0.003 0.003 0.008 0.010
28 0.003 0.063 0.207 0.055 0.033 0.003 0.002 0.007 0.011
29 0.004 0.065 0.215 0.053 0.026 0.003 0.002 0.007 0.011
30 0.010 0.068 0.198 0.044 0.024 0.003 0.002 0.007 0.011
31 0.171 0.023 0.003 0.006

Minimum Daily 0.000 0.066 0.044 0.023 0.003 0.001 0.002 0.007
Mean 0.003 0.143 0.177 0.049 0.010 0.003 0.004 0.008
Maximum Daily 0.010 0.251 0.362 0.080 0.021 0.005 0.008 0.011
Maximum Inst. 0.025 0.800 0.732 0.375 0.045 0.019 0.023 0.013
Volume (dam3) 8 384 459 130 26 8 10 22

August September October November
Day Daily Mean Discharge (m3/s)

January February March April May June July December
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Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

May 24, 2003 2:22 PM MDT - - 99.072 98.273
Jun 21, 2003  9:41 AM MDT - - 99.138 98.255
Aug 18, 2003 11:11 AM MDT - - 99.010 98.253
Oct 11, 2003 10:48 AM MDT - - 99.048 98.256

Feb 07, 2003 1:43 PM MST - - 98.892 98.255
Mar 11, 2003 3:21 PM MST - - 98.885 98.258
Mar 13, 2003 4:21 PM MST - - 98.894 98.270
Apr 29, 2003 9:18 AM MDT - - 98.933 98.255
Dec 14, 2003 10:51 AM MST - - 98.997 98.254

Ice-affected measurements

Time

Open-water measurements

Table A2.11     L2A - Kearl Lake field measurement summary.

 



Table A2.12     L2A - Kearl Lake water levels for 2003.

1 98.984 98.905 98.888 98.841 98.942 99.101 99.136 99.088 98.963 99.011 99.099 99.031
2 98.982 98.901 98.893 98.842 98.944 99.106 99.136 99.078 98.963 99.018 99.097 99.028
3 98.980 98.907 98.892 98.842 98.959 99.119 99.138 99.069 98.959 99.023 99.095 99.025
4 98.979 98.903 98.892 98.840 98.963 99.126 99.140 99.070 98.963 99.027 99.092 99.022
5 98.977 98.896 98.892 98.838 98.967 99.137 99.140 99.067 98.961 99.031 99.092 99.018
6 98.975 98.891 98.890 98.836 98.976 99.148 99.141 99.064 98.961 99.034 99.090 99.015
7 98.973 98.892 98.889 98.834 98.980 99.155 99.138 99.062 98.960 99.037 99.086 99.017
8 98.974 98.907 98.888 98.808 98.984 99.166 99.136 99.058 98.958 99.037 99.084 99.016
9 98.972 98.915 98.885 98.812 98.985 99.171 99.138 99.055 98.957 99.039 99.083 99.012

10 98.971 98.917 98.884 98.818 98.991 99.175 99.142 99.051 98.954 99.047 99.081 99.010
11 98.969 98.916 98.882 98.824 98.997 99.177 99.138 99.047 98.951 99.047 99.078 99.007
12 98.968 98.918 98.881 98.829 99.002 99.177 99.136 99.042 98.957 99.048 99.074 99.004
13 98.966 98.917 98.879 98.836 99.005 99.173 99.131 99.037 98.950 99.048 99.067 99.001
14 98.965 98.916 98.870 98.843 99.010 99.169 99.122 99.034 98.950 99.046 99.071 98.999
15 98.963 98.914 98.858 98.850 99.012 99.163 99.121 99.028 98.948 99.048 99.070
16 98.959 98.904 98.847 98.855 99.017 99.158 99.114 99.022 98.940 99.047 99.067
17 98.950 98.901 98.843 98.859 99.025 99.155 99.111 99.017 98.937 99.046 99.064
18 98.955 98.898 98.842 98.868 99.034 99.146 99.119 99.014 98.934 99.046 99.061
19 98.955 98.896 98.832 98.876 99.035 99.142 99.124 99.012 98.932 99.048 99.063
20 98.953 98.900 98.826 98.879 99.037 99.136 99.122 99.007 98.935 99.048 99.062
21 98.952 98.904 98.824 98.884 99.040 99.137 99.123 99.001 98.937 99.047 99.060
22 98.951 98.905 98.825 98.890 99.045 99.136 99.124 98.997 98.938 99.048 99.057
23 98.950 98.905 98.826 98.896 99.054 99.137 99.128 98.990 98.957 99.056 99.054
24 98.948 98.904 98.828 98.902 99.057 99.132 99.128 98.983 98.959 99.069 99.051
25 98.948 98.900 98.834 98.908 99.061 99.131 99.126 98.980 98.969 99.070 99.048
26 98.947 98.890 98.838 98.916 99.083 99.133 99.124 98.975 98.977 99.073 99.044
27 98.932 98.885 98.834 98.925 99.088 99.131 99.118 98.972 98.985 99.082 99.041
28 98.932 98.882 98.841 98.929 99.092 99.133 99.115 98.968 98.992 99.086 99.039
29 98.929 98.843 98.934 99.097 99.134 99.109 98.966 98.999 99.092 99.038
30 98.911 98.844 98.938 99.097 99.130 99.103 98.967 99.005 99.094 99.035
31 98.910 98.841 99.099 99.098 98.964 99.097

Minimum Daily 98.910 98.882 98.824 98.808 98.942 99.101 99.098 98.964 98.932 99.011 99.035
Mean 98.957 98.903 98.859 98.865 99.022 99.144 99.126 99.022 98.958 99.051 99.068
Maximum Daily 98.984 98.918 98.893 98.938 99.099 99.177 99.142 99.088 99.005 99.097 99.099
Maximum Inst. 98.986 98.921 98.897 98.941 99.104 99.183 99.146 99.095 99.008 99.099 99.101

DecemberJuly August September October
Day Daily Mean Water Level (m)

January February March April May June November
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Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

May 25, 2003 2:39 PM MDT - - 233.691 232.810
Jun 21, 2003 2:37 PM MDT - - 233.671 232.817
Aug 20, 2003 8:58 AM MDT - - 233.648 232.792
Oct 15, 2003 3:18 AM MDT - - 233.702 232.828

Mar 12, 2003 1:37 PM MST - - 233.726 232.824
Apr 29, 2003 4:43 PM MDT - - 233.718 232.761
Dec 15, 2003 5:20 PM MST - - 233.753 232.831

Ice-affected measurements

Time

Open-water measurements

Table A2.13     L3 - Isadore's Lake field measurement study.

 



Table A2.14     L3 - Isadore's Lake water levels for 2003.

1 233.658 233.651 233.668 233.714 233.744 233.678 233.673 233.671 233.617 233.699 233.728 233.725
2 233.658 233.649 233.686 233.714 233.723 233.673 233.673 233.669 233.611 233.699 233.722 233.730
3 233.659 233.650 233.667 233.718 233.723 233.668 233.671 233.668 233.634 233.690 233.723 233.740
4 233.660 233.650 233.682 233.719 233.710 233.658 233.675 233.672 233.635 233.703 233.726 233.717
5 233.659 233.649 233.706 233.727 233.708 233.659 233.670 233.680 233.642 233.682 233.731 233.741
6 233.661 233.652 233.699 233.730 233.714 233.659 233.684 233.677 233.641 233.686 233.729 233.751
7 233.663 233.650 233.685 233.735 233.714 233.674 233.687 233.659 233.643 233.699 233.738 233.735
8 233.662 233.649 233.700 233.738 233.705 233.671 233.684 233.667 233.641 233.705 233.748 233.724
9 233.653 233.653 233.721 233.742 233.697 233.671 233.696 233.672 233.638 233.703 233.765 233.723

10 233.652 233.657 233.710 233.729 233.702 233.676 233.694 233.667 233.638 233.698 233.764 233.729
11 233.653 233.653 233.711 233.734 233.715 233.671 233.705 233.678 233.630 233.696 233.742 233.752
12 233.650 233.655 233.701 233.768 233.712 233.659 233.705 233.667 233.614 233.696 233.737 233.760
13 233.649 233.653 233.713 233.795 233.706 233.664 233.699 233.664 233.608 233.686 233.762 233.752
14 233.648 233.652 233.680 233.808 233.701 233.667 233.702 233.664 233.625 233.685 233.752 233.754
15 233.650 233.658 233.679 233.812 233.693 233.661 233.687 233.669 233.630 233.688 233.738
16 233.651 233.661 233.679 233.822 233.693 233.660 233.692 233.666 233.628 233.707 233.767
17 233.651 233.661 233.685 233.827 233.684 233.658 233.698 233.659 233.627 233.708 233.754
18 233.651 233.665 233.684 233.815 233.671 233.663 233.701 233.646 233.651 233.692 233.754
19 233.651 233.662 233.687 233.804 233.673 233.659 233.693 233.665 233.657 233.707 233.746
20 233.646 233.657 233.693 233.799 233.687 233.655 233.702 233.661 233.658 233.718 233.735
21 233.645 233.654 233.705 233.809 233.692 233.658 233.709 233.653 233.653 233.722 233.731
22 233.642 233.654 233.709 233.811 233.694 233.662 233.710 233.644 233.663 233.702 233.736
23 233.643 233.656 233.706 233.794 233.682 233.652 233.705 233.657 233.668 233.731 233.760
24 233.646 233.669 233.693 233.772 233.688 233.648 233.699 233.647 233.661 233.719 233.768
25 233.640 233.684 233.697 233.774 233.681 233.664 233.703 233.624 233.694 233.723 233.768
26 233.646 233.669 233.700 233.778 233.688 233.670 233.694 233.621 233.672 233.745 233.735
27 233.653 233.675 233.695 233.754 233.683 233.666 233.698 233.630 233.664 233.738 233.723
28 233.650 233.669 233.698 233.754 233.684 233.671 233.694 233.636 233.663 233.730 233.747
29 233.652 233.704 233.761 233.679 233.665 233.682 233.633 233.667 233.725 233.742
30 233.653 233.729 233.746 233.673 233.664 233.677 233.638 233.677 233.720 233.726
31 233.652 233.723 233.678 233.680 233.632 233.727

Minimum Daily 233.640 233.649 233.667 233.714 233.671 233.648 233.670 233.621 233.608 233.682 233.722
Mean 233.652 233.658 233.696 233.767 233.697 233.664 233.692 233.657 233.645 233.707 233.743
Maximum Daily 233.663 233.684 233.729 233.827 233.744 233.678 233.710 233.680 233.694 233.745 233.768
Maximum Inst. 233.665 233.691 233.739 233.830 233.754 233.685 233.722 233.689 233.702 233.767 233.779

DecemberJuly August September October
Day Daily Mean Water Level (m)

January February March April May June November
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Date Measured 
Discharge

Measure-
ment Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Apr 20, 2000 0.096 296.748
May 16, 2000 0.137 296.793
Jun 14, 2000 1.45 296.972
Jun 25, 2000 8.00 297.385
Aug 14, 2000 1.84 297.005
Sep 12, 2000 3.07 297.096
Oct 17, 2000 1.75 297.003
May 11, 2001 4.32 297.177
Jun 12, 2001 3.88 297.138
Jul 08, 2001 3.36 297.122
Aug 06, 2001 1.11 296.951
Oct 27, 2001 0.256 296.809
May 14, 2002 0.258 296.807
Jun 11, 2002 0.974 296.954
Jul 11, 2002 1.99 297.049
Sep 13, 2002 3.46 297.112
Oct 25, 2002 1.42 297.000
Apr 29, 2003 7:58 AM MDT 2.46 Good 297.040 296.535
May 24, 2003 12:46 PM MDT 3.07 Good 297.055 296.540
Jun 21, 2003 7:44 AM MDT 0.950 Good 296.953 296.539
Aug 18, 2003 8:29 AM MDT 1.09 Good 296.948 296.538
Oct 11, 2003 3:44 PM MDT 3.17 Good 297.103 296.545

Time

Open-water measurements

Table A2.15     S2 - Jackpine Creek at Canterra Road field measurement summary.
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Figure A2.8     S2 - Jackpine Creek at Canterra Road stage-discharge rating curve.
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Figure A2.9     2003 water level hydrograph for Jackpine Creek at Canterra Road (S2).



Table A2.16     S2 - Jackpine Creek at Canterra Road water levels for 2003.

1 297.020 297.043 297.017 297.013 296.885 297.226
2 297.010 297.030 297.068 296.991 296.883 297.208
3 297.004 297.026 297.076 296.976 296.879 297.191
4 296.989 297.022 297.087 296.967 296.881 297.174
5 296.996 297.016 297.101 296.969 296.888 297.158
6 297.006 297.022 297.131 296.967 296.894 297.143
7 297.025 297.030 297.138 296.966 296.899 297.128
8 297.040 297.034 297.118 296.965 296.899 297.113
9 297.046 297.034 297.112 296.962 296.897 297.098

10 297.052 297.024 297.131 296.959 296.896 297.095
11 297.038 297.017 297.141 296.957 296.903 297.101
12 297.037 297.011 297.134 296.955 296.916
13 297.033 297.004 297.129 296.950 296.921
14 297.024 296.999 297.111 296.947 296.924
15 297.015 296.992 297.089 296.950 296.969
16 297.009 296.985 297.066 296.952 297.019
17 297.005 296.978 297.046 296.954 297.041
18 297.008 296.971 297.063 296.950 297.052
19 297.025 296.964 297.141 296.948 297.057
20 297.041 296.958 297.187 296.944 297.057
21 297.050 296.954 297.207 296.939 297.075
22 297.048 296.966 297.211 296.934 297.090
23 297.052 297.000 297.199 296.929 297.121
24 297.052 297.025 297.177 296.925 297.157
25 297.044 297.022 297.153 296.921 297.200
26 297.076 297.022 297.137 296.914 297.234
27 297.109 297.020 297.131 296.909 297.255
28 297.098 297.013 297.110 296.904 297.265
29 297.040 297.080 297.008 297.081 296.898 297.262
30 297.027 297.066 296.999 297.055 296.893 297.245
31 297.054 297.032 296.889

Minimum Daily 296.989 296.954 297.017 296.889 296.879
Mean 297.037 297.006 297.115 296.945 297.022
Maximum Daily 297.109 297.043 297.211 297.013 297.265
Maximum Inst. 297.112 297.049 297.212 297.026 297.268

DecemberAugust September October November
Day Daily Mean Water Level (m)

January February JulyMarch April May June
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Table A2.17     S2 - Jackpine Creek at Canterra Road mean daily discharges for 2003.

1 1.75 2.06 1.72 1.66 0.568 6.14
2 1.63 1.88 2.44 1.41 0.555 5.60
3 1.55 1.83 2.58 1.26 0.532 5.10
4 1.39 1.78 2.77 1.17 0.542 4.65
5 1.47 1.70 3.02 1.18 0.582 4.26
6 1.58 1.78 3.62 1.17 0.618 3.89
7 1.82 1.88 3.79 1.16 0.648 3.56
8 2.02 1.94 3.37 1.15 0.648 3.25
9 2.10 1.94 3.23 1.13 0.633 2.97

10 2.19 1.80 3.64 1.09 0.630 2.91
11 2.00 1.72 3.85 1.08 0.670 3.02
12 1.98 1.64 3.69 1.06 0.759
13 1.92 1.56 3.58 1.017 0.795
14 1.80 1.50 3.22 0.993 0.812
15 1.70 1.43 2.80 1.020 1.20
16 1.61 1.35 2.41 1.035 1.74
17 1.57 1.28 2.11 1.048 2.04
18 1.60 1.21 2.38 1.016 2.20
19 1.82 1.14 3.88 1.001 2.27
20 2.04 1.08 5.01 0.965 2.28
21 2.17 1.05 5.57 0.926 2.56
22 2.13 1.16 5.68 0.888 2.83
23 2.20 1.51 5.34 0.851 3.41
24 2.19 1.82 4.74 0.820 4.24
25 2.08 1.77 4.12 0.789 5.36
26 2.60 1.78 3.77 0.747 6.40
27 3.17 1.75 3.62 0.709 7.13
28 2.97 1.67 3.20 0.677 7.49
29 2.01 2.64 1.60 2.67 0.641 7.37
30 1.85 2.41 1.50 2.25 0.613 6.78
31 2.23 1.91 0.585

Minimum Daily 1.39 1.05 1.72 0.585 0.532
Mean 2.01 1.60 3.42 0.996 2.48
Maximum Daily 3.17 2.06 5.68 1.66 7.49
Maximum Inst. 3.23 2.15 5.71 1.82 7.61
Volume (dam3) 5,390 4,160 9,160 2,670 6,420

August September October November
Day Daily Mean Discharge (m3/s)

January February March April May June July December
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Date Measured 
Discharge

Measure-
ment Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

May 08, 1997 0.478 359.237
Jun 03, 1997 0.400 359.170
Jun 21, 1997 0.204 359.087
Aug 20, 1997 1.34 359.433
Oct 03, 1997 1.05 359.356
Oct 24, 1997 0.386 359.159
May 17, 1998 0.162 359.091
Jul 27, 1998 0.056 358.991
Jun 05, 1999 0.122 359.026
Jul 24, 1999 0.065 358.940
Sep 14, 1999 0.002 358.825
Jun 12, 2001 0.342 359.179
Jul 10, 2001 0.118 359.013
Oct 25, 2001 0.100 358.999
Jun 10, 2002 0.063 358.986
Aug 09, 2002 0.864 359.321
Sep 12, 2002 0.493 359.184
Oct 26, 2002 0.203 359.093
May 04, 2003 9:49 AM MDT 0.185 Good 359.015 358.631
May 27, 2003 8:28 AM MDT 0.803 Good 359.192 358.633
Jun 24, 2003 8:04 AM MDT 0.644 Fair 359.162 358.635
Aug 19, 2003 10:28 AM MDT 0.079 Good 358.934 358.633
Oct 19, 2003 11:00 AM MDT 0.299 Good 359.046 n/a

Time

Open-water measurements

Table A2.18     S3 - Iyinimin Creek above Kearl Lake field measurement summary.
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Figure A2.10     S3 - Iyinimin Creek above Kearl Lake stage-discharge rating curve.
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Figure A2.11     2003 water level hydrograph for Iyinimin Creek above Kearl Lake (S3).



Table A2.19     S3 - Iyinimin Creek above Kearl Lake water levels for 2003.

1 359.128 359.141 359.003
2 359.178 359.153 358.984
3 359.256 359.153 358.971
4 359.046 359.234 359.159 358.979
5 359.042 359.227 359.158 359.001
6 359.055 359.265 359.157 359.000
7 359.086 359.265 359.135 358.993
8 359.155 359.252 359.117 358.989
9 359.156 359.235 359.112 358.978

10 359.150 359.210 359.120 358.972
11 359.138 359.185 359.111 358.971
12 359.130 359.167 359.098 358.964
13 359.123 359.153 359.089 358.967
14 359.120 359.142 359.076 358.964
15 359.111 359.130 359.072 358.951
16 359.098 359.116 359.066 358.940
17 359.091 359.104 359.059 358.932
18 359.070 359.090 359.104 358.922
19 359.081 359.085 359.168 358.936
20 359.151 359.070 359.175 358.932
21 359.188 359.070 359.170
22 359.186 359.114 359.158
23 359.177 359.154 359.142
24 359.162 359.160 359.124
25 359.149 359.148 359.109
26 359.177 359.152 359.093
27 359.192 359.145 359.073
28 359.180 359.143 359.059
29 359.166 359.133 359.045
30 359.154 359.122 359.028
31 359.140 359.013

Minimum Daily 359.070 359.013
Mean 359.161 359.111
Maximum Daily 359.265 359.175
Maximum Inst. 359.284 359.187

Day Daily Mean Water Level (m)
January February March April May June November DecemberJuly August September October
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Table A2.20     S3 - Iyinimin Creek above Kearl Lake mean daily discharges for 2003.

1 0.516 0.564 0.179
2 0.758 0.610 0.144
3 1.11 0.611 0.124
4 0.275 0.991 0.634 0.138
5 0.262 0.952 0.632 0.174
6 0.295 1.16 0.629 0.172
7 0.380 1.17 0.542 0.160
8 0.620 1.09 0.478 0.153
9 0.623 0.994 0.460 0.134

10 0.600 0.866 0.487 0.125
11 0.552 0.748 0.457 0.124
12 0.523 0.669 0.416 0.113
13 0.500 0.610 0.386 0.119
14 0.488 0.567 0.350 0.114
15 0.457 0.525 0.339 0.096
16 0.415 0.475 0.321 0.082
17 0.393 0.434 0.302 0.074
18 0.334 0.391 0.441 0.063
19 0.367 0.376 0.672 0.078
20 0.604 0.334 0.704 0.073
21 0.760 0.335 0.682
22 0.752 0.468 0.631
23 0.713 0.618 0.570
24 0.648 0.640 0.502
25 0.595 0.593 0.452
26 0.711 0.608 0.401
27 0.781 0.581 0.342
28 0.727 0.573 0.303
29 0.666 0.535 0.267
30 0.616 0.496 0.229
31 0.562 0.198

Minimum Daily 0.33 0.20
Mean 0.67 0.47
Maximum Daily 1.17 0.70
Maximum Inst. 1.28 0.76
Volume (dam3) 1,740 1,260

Day Daily Mean Discharge (m3/s)
January February March April May June November DecemberJuly August September October
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Date Measured 
Discharge

Measure-
ment Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Feb 12, 2003 1:59 PM MST 0.268 Fair 97.639
Mar 13, 2003 9:25 AM MST 0.166 Good 97.556

May 04, 2003 9:49 AM MDT 2.09 Good 97.912 97.239
May 27, 2003 8:28 AM MDT 4.40 Good 98.204 97.304
Jun 24, 2003 8:04 AM MDT 2.60 Good 97.972 97.291
Aug 19, 2003 2:56 PM MDT 0.348 Fair 97.727 97.210
Oct 14, 2003 1:45 PM MDT 0.783 Good 97.875 97.316
Oct 14, 2003 1:45 PM MDT 0.783 Good 97.875 96.049
Nov 20, 2003 10:36 AM MST 97.824 96.049
Nov 20, 2003 10:51 AM MST 97.824 96.375

Dec 15, 2003 9:56 AM MST 0.254 Good 97.697 96.370

Time

Open-water measurements

Ice-affected measurements

Table A2.21     S5 - Muskeg River above Stanley Creek field measurement summary.

Ice-affected measurements
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Figure A2.12     S5 - Muskeg River above Stanley Creek stage-discharge rating curve.
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Figure A2.13    2003 water level hydrograph for Muskeg River above Stanley Creek (S5).
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Table A2.22     S5 - Muskeg River above Stanley Creek water levels for 2003.

1 98.082 97.953 97.707 97.847 98.055 B 97.731 B
2 98.061 97.924 97.721 97.850 98.019 B 97.726 B
3 98.086 97.909 97.712 97.847 97.977 B 97.723 B
4 97.947 98.082 97.912 97.712 97.844 97.964 B 97.714 B
5 97.946 98.083 97.931 97.721 97.844 97.963 B 97.716 B
6 97.968 98.140 97.923 97.713 97.838 97.955 B 97.715 B
7 98.006 98.180 97.912 97.711 97.830 97.936 B 97.719 B
8 98.031 98.208 97.904 97.695 97.826 97.928 B 97.718 B
9 98.030 98.225 97.897 97.683 97.818 97.922 B 97.714 B

10 98.024 98.232 97.882 97.686 97.827 97.915 B 97.713 B
11 98.015 98.220 97.876 97.699 97.835 97.906 B 97.713 B
12 98.008 98.193 97.865 97.708 97.836 97.892 B 97.713 B
13 97.996 98.158 97.849 97.697 97.831 97.884 B 97.707 B
14 97.982 98.121 97.834 97.682 97.858 97.878 B 97.702 B
15 97.973 98.079 97.824 97.694 97.887 97.869 B 97.699 B
16 97.973 98.046 97.804 97.697 97.892 97.859 B 97.700 B
17 97.968 98.011 97.792 97.696 97.893 97.848 B 97.693 B
18 97.975 97.980 97.784 97.688 97.892 97.839 B 97.688 B
19 98.002 97.956 97.789 97.686 97.902 97.832 B 97.688 B
20 98.026 97.931 97.786 97.698 97.907 97.824 B 97.688 B
21 98.025 97.910 97.774 97.709 97.907 97.816 B 97.682 B
22 98.026 97.930 97.758 97.714 97.904 97.805 B 97.678 B
23 98.035 97.971 97.748 97.753 97.916 97.796 B 97.680 B
24 98.047 97.959 97.745 97.768 97.976 97.790 B 97.680 B
25 98.056 97.739 97.784 97.995 97.782 B 97.678 B
26 98.135 98.140 97.734 97.803 98.000 97.770 B 97.674 B
27 98.173 98.106 97.724 97.809 98.053 97.758 B 97.672 B
28 98.153 98.076 97.712 97.824 98.084 97.759 B 97.672 B
29 98.138 98.044 97.710 97.836 98.094 97.753 B 97.678 B
30 98.124 98.011 97.713 97.845 98.076 97.741 B 97.684 B
31 98.105 97.981 97.708 98.110 B 97.678 B

Minimum Daily 97.708 97.682 97.818 97.741 B 97.672 B
Mean 97.820 97.728 97.910 97.868 B 97.698 B
Maximum Daily 97.953 97.845 98.110 B 98.055 B 97.731 B
Maximum Inst. 97.977 97.860 98.139 B 98.071 B 97.733 B

Day Daily Mean Water Level (m)
January February March April May June July DecemberAugust September October November
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Table A2.23     S5 - Muskeg River above Stanley Creek mean daily discharges for 2003.

1 3.32 1.79 0.312 0.98 2.95 B 0.365 B
2 3.03 1.53 0.358 1.00 2.50 B 0.347 B
3 3.38 1.40 0.328 0.98 2.03 B 0.336 B
4 1.73 3.33 1.426 0.343 0.96 1.89 B 0.309 B
5 1.72 3.34 1.58 0.370 0.96 1.88 B 0.315 B
6 1.94 4.24 1.518 0.345 0.93 1.80 B 0.310 B
7 2.34 4.96 1.426 0.338 0.88 1.61 B 0.321 B
8 2.64 5.50 1.354 0.290 0.85 1.54 B 0.317 B
9 2.63 5.85 1.303 0.256 0.81 1.49 B 0.306 B

10 2.56 5.99 1.192 0.264 0.86 1.42 B 0.301 B
11 2.45 5.75 1.143 0.302 0.91 1.35 B 0.301 B
12 2.37 5.20 1.068 0.329 0.91 1.24 B 0.299 B
13 2.23 4.55 0.965 0.295 0.88 1.18 B 0.282 B
14 2.08 3.92 0.873 0.253 1.03 1.13 B 0.268 B
15 1.98 3.28 0.814 0.286 1.23 1.068 B 0.258 B
16 1.98 2.83 0.708 0.295 1.26 1.000 B 0.261 B
17 1.93 2.41 0.645 0.291 1.27 0.928 B 0.242 B
18 2.01 2.06 0.606 0.269 1.26 0.875 B 0.229 B
19 2.30 1.81 0.632 0.265 1.34 0.834 B 0.231 B
20 2.58 1.58 0.617 0.297 1.38 0.788 B 0.230 B
21 2.56 1.41 0.563 0.332 1.38 0.738 B 0.216 B
22 2.58 1.58 0.492 0.346 1.36 0.683 B 0.206 B
23 2.70 1.96 0.451 0.493 1.46 0.637 B 0.211 B
24 2.85 1.84 0.443 0.556 2.01 0.607 B 0.211 B
25 2.97 0.420 0.629 2.22 0.569 B 0.206 B
26 4.17 4.23 0.400 0.722 2.27 0.516 B 0.197 B
27 4.81 3.68 0.367 0.76 2.93 0.465 B 0.192 B
28 4.46 3.25 0.329 0.84 3.35 0.468 B 0.192 B
29 4.21 2.81 0.321 0.91 3.50 0.446 B 0.208 B
30 3.97 2.40 0.330 0.97 3.24 0.399 B 0.220 B
31 3.66 2.07 0.316 3.76 B 0.206 B

Minimum Daily 0.316 0.253 0.81 0.399 B 0.192 B
Mean 0.871 0.422 1.55 1.17 B 0.261 B
Maximum Daily 1.79 0.97 3.76 B 2.95 B 0.365 B
Maximum Inst. 2.02 1.04 4.21 B 3.17 B 0.372 B
Volume (dam3) 2,330 1,090 4,160 3,030 699

August September October November
Day Daily Mean Discharge (m3/s)

January February March April May June July December
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         summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Apr 20, 2000 0.54 281.301
Jun 14, 2000 3.12 281.790
Aug 14, 2000 0.85 281.324
Sep 12, 2000 1.82 281.691
Oct 17, 2000 1.55 281.625
May 30, 2000 6.46 282.340
Jun 28, 2000 15.75 282.660
Jun 13, 2001 3.93 281.947
Aug 07, 2001 0.93 281.287
May 14, 2002 0.27 281.080
May 01, 2003 4:20 PM MDT 3.25 Good 281.706 280.198
May 26, 2003 8:53 AM MDT 4.23 Good 281.971 280.212
Jun 23, 2003 10:26 AM MDT 3.12 Good 281.706 280.209
Aug 18, 2003 2:45 PM MDT 0.849 Good 281.199 280.198
Oct 15, 2003 12:29 PM MDT 1.18 Good 281.403 280.195

Jan 03, 2000 0.292 281.521
Jan 11, 2000 0.276 281.409
Feb 21, 2000 0.025 281.246
Dec 19, 2000 0.082 281.402
Jan 17, 2001 0.182 281.107
Feb 16, 2001 0.208 280.985
Dec 05, 2001 0.129 281.252
Jan 12, 2002 0.217 281.071
Feb 08, 2002 0.204 281.064
Mar 15, 2002 0.151 281.045
Nov 28, 2002 0.491 281.475
Jan 07, 2003 12:00 PM MST 0.263 281.156
Feb 10, 2003 11:18 AM MST 0.272 Good 281.224 280.236
Mar 14, 2003 9:40 AM MST 0.217 Good 281.229 280.231
Dec 14, 2003 1:45 PM MST 0.418 Good 281.167 280.214

Note: Ice-affected Water Surface elevations for 2000-2002 represent bottom of ice cover. 
For 2003, the actual water surface is shown

Ice-affected measurements

Time

Open-water measurements

Table A2.24     S5A - Muskeg River above Muskeg Creek field measurement 
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Figure A2.14     S5A - Muskeg River above Muskeg Creek stage-discharge rating curve.
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Figure A2.15     2003 water level hydrograph for Muskeg River above Muskeg Creek (S5A).



Table A2.25     S5A - Muskeg River above Muskeg Creek water levels for 2003.

1 281.137 B 281.403 B 281.211 B 281.164 B 281.743 282.012 281.739 281.491 281.100 281.471 281.975 B 281.190 B
2 281.136 B 281.391 B 281.248 B 281.140 B 281.672 281.955 281.780 281.437 281.115 281.483 281.884 B 281.181 B
3 281.133 B 281.357 B 281.230 B 281.135 B 281.627 281.995 281.851 281.388 281.129 281.488 281.723 B 281.182 B
4 281.140 B 281.325 B 281.220 B 281.124 B 281.598 282.025 281.910 281.360 281.129 281.491 281.608 B 281.174 B
5 281.139 B 281.285 B 281.255 B 281.124 B 281.597 282.008 281.914 281.386 281.163 281.483 281.581 B 281.184 B
6 281.145 B 281.271 B 281.224 B 281.121 B 281.630 282.051 281.913 281.375 281.164 281.471 281.553 B 281.182 B
7 281.160 B 281.258 B 281.195 B 281.122 B 281.728 282.112 281.900 281.370 281.155 281.459 281.517 B 281.172 B
8 281.176 B 281.218 B 281.188 B 281.200 B 281.802 282.149 281.884 281.364 281.137 281.444 281.494 B 281.168 B
9 281.150 B 281.213 B 281.209 B 281.337 B 281.808 282.173 281.874 281.364 281.131 281.426 281.479 B 281.162 B

10 281.144 B 281.224 B 281.221 B 281.436 B 281.801 282.186 281.997 281.357 281.128 281.442 281.468 B 281.161 B
11 281.150 B 281.210 B 281.216 B 281.518 B 281.799 282.183 282.048 281.347 281.133 281.465 281.452 B 281.158 B
12 281.136 B 281.209 B 281.201 B 281.590 B 281.789 282.162 282.022 281.326 281.140 281.450 281.425 B 281.159 B
13 281.141 B 281.206 B 281.214 B 281.863 B 281.759 282.124 281.993 281.305 281.135 281.434 281.409 B 281.150 B
14 281.149 B 281.193 B 281.230 B 282.036 B 281.712 282.071 281.954 281.284 281.122 281.413 281.400 B 281.150 B
15 281.174 B 281.219 B 281.237 B 282.129 B 281.673 282.000 281.907 281.276 281.126 281.406 281.380 B 281.142 B
16 281.202 B 281.237 B 281.236 B 282.202 B 281.651 281.907 281.836 281.259 281.128 281.411 281.362 B 281.148 B
17 281.244 B 281.235 B 281.248 B 282.243 B 281.627 281.815 281.744 281.239 281.124 281.409 281.345 B 281.141 B
18 281.242 B 281.254 B 281.247 B 282.272 B 281.645 281.747 281.789 281.218 281.122 281.407 281.331 B 281.134 B
19 281.231 B 281.240 B 281.259 B 282.249 B 281.720 281.669 281.926 281.219 281.122 281.421 281.323 B 281.147 B
20 281.195 B 281.217 B 281.272 B 282.207 281.802 281.610 281.943 281.214 281.128 281.431 281.313 B 281.152 B
21 281.186 B 281.207 B 281.286 B 282.172 281.809 281.564 281.962 281.194 281.139 281.430 281.300 B 281.142 B
22 281.197 B 281.201 B 281.301 B 282.156 281.798 281.601 281.996 281.174 281.161 281.421 281.283 B 281.132 B
23 281.236 B 281.195 B 281.314 B 282.138 281.817 281.712 282.008 281.160 281.239 281.435 281.273 B 281.137 B
24 281.251 B 281.219 B 281.289 B 282.108 281.860 281.729 281.998 281.144 281.280 281.566 281.263 B 281.137 B
25 281.249 B 281.237 B 281.280 B 282.063 281.889 281.692 281.980 281.130 281.311 281.658 281.251 B 281.131 B
26 281.306 B 281.242 B 281.273 B 282.012 282.002 281.689 281.933 281.113 281.352 281.687 281.233 B 281.122 B
27 281.327 B 281.240 B 281.262 B 281.995 282.134 281.685 281.863 281.109 281.385 281.788 281.219 B 281.113 B
28 281.352 B 281.243 B 281.218 B 281.956 282.148 281.714 281.786 281.093 281.418 281.883 281.223 B 281.108 B
29 281.400 B 281.194 B 281.887 282.128 281.726 281.696 281.089 281.433 281.936 281.217 B 281.109 B
30 281.406 B 281.211 B 281.817 282.104 281.712 281.609 281.111 281.452 281.921 281.198 B 281.124 B
31 281.402 B 281.200 B 282.067 281.542 281.108 281.938 B 281.114 B

Minimum Daily 281.133 B 281.193 B 281.188 B 281.121 B 281.597 281.564 281.542 281.089 281.100 281.406 281.198 B 281.108 B
Mean 281.214 B 281.248 B 281.238 B 281.751 B 281.805 281.893 281.881 281.258 281.193 281.535 281.416 B 281.149 B
Maximum Daily 281.406 B 281.403 B 281.314 B 282.272 B 282.148 282.186 282.048 281.491 281.452 281.938 B 281.975 B 281.190 B
Maximum Inst. 281.411 B 281.406 B 281.325 B 282.281 B 282.152 282.189 282.052 281.518 281.462 281.981 B 281.987 B 281.196 B

DecemberJuly August September October
Day Daily Mean Water Level (m)

January February March April May June November
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Table A2.26     S5A - Muskeg River above Muskeg Creek mean daily discharges for 2003.

1 0.242 B 0.554 B 0.222 B 0.297 B 2.58 4.62 2.56 1.37 0.399 1.30 4.27 B 0.479 B
2 0.240 B 0.530 B 0.257 B 0.279 B 2.19 4.11 2.81 1.18 0.422 1.34 3.53 B 0.462 B
3 0.235 B 0.468 B 0.237 B 0.282 B 1.96 4.47 3.30 1.03 0.444 1.36 2.45 B 0.462 B
4 0.241 B 0.415 B 0.226 B 0.278 B 1.82 4.74 3.74 0.945 0.445 1.37 1.84 B 0.447 B
5 0.238 B 0.355 B 0.258 B 0.286 B 1.81 4.59 3.78 1.02 0.501 1.34 1.71 B 0.462 B
6 0.243 B 0.335 B 0.225 B 0.292 B 1.97 5.00 3.77 0.989 0.503 1.30 1.58 B 0.455 B
7 0.257 B 0.317 B 0.197 B 0.303 B 2.50 5.63 3.66 0.973 0.487 1.26 1.44 B 0.438 B
8 0.273 B 0.268 B 0.190 B 0.431 B 2.96 6.04 3.54 0.956 0.457 1.21 1.34 B 0.430 B
9 0.244 B 0.262 B 0.206 B 0.691 B 3.00 6.32 3.47 0.955 0.447 1.15 1.28 B 0.418 B

10 0.236 B 0.272 B 0.215 B 0.962 B 2.95 6.47 4.50 0.936 0.443 1.20 1.24 B 0.415 B
11 0.240 B 0.255 B 0.209 B 1.24 B 2.94 6.44 4.97 0.908 0.450 1.28 1.18 B 0.409 B
12 0.226 B 0.252 B 0.194 B 1.55 B 2.87 6.19 4.72 0.852 0.461 1.22 1.09 B 0.409 B
13 0.229 B 0.247 B 0.204 B 3.09 B 2.68 5.76 4.45 0.799 0.454 1.17 1.04 B 0.393 B
14 0.235 B 0.231 B 0.222 B 4.47 B 2.40 5.20 4.11 0.748 0.433 1.10 1.01 B 0.370 B
15 0.260 B 0.256 B 0.235 B 5.45 B 2.19 4.52 3.72 0.729 0.439 1.08 0.948 B 0.320 B
16 0.289 B 0.274 B 0.242 B 6.35 B 2.08 3.72 3.19 0.690 0.442 1.10 0.893 B 0.291 B
17 0.338 B 0.269 B 0.263 B 6.94 B 1.95 3.05 2.59 0.647 0.437 1.09 0.846 B 0.250 B
18 0.334 B 0.288 B 0.269 B 7.41 B 2.05 2.61 2.88 0.604 0.432 1.08 0.807 B 0.214 B
19 0.319 B 0.270 B 0.292 B 7.21 B 2.45 2.17 3.87 0.607 0.433 1.13 0.784 B 0.198 B
20 0.275 B 0.244 B 0.316 B 6.73 2.96 1.87 4.01 0.595 0.443 1.16 0.756 B 0.177 B
21 0.263 B 0.233 B 0.344 B 6.30 3.00 1.67 4.18 0.557 0.461 1.16 0.723 B 0.147 B
22 0.273 B 0.225 B 0.375 B 6.12 2.93 1.83 4.47 0.521 0.497 1.13 0.681 B 0.121 B
23 0.318 B 0.217 B 0.406 B 5.92 3.06 2.41 4.59 0.495 0.649 1.18 0.657 B 0.107 B
24 0.335 B 0.239 B 0.380 B 5.58 3.37 2.50 4.49 0.468 0.738 1.68 0.634 B 0.091 B
25 0.330 B 0.256 B 0.378 B 5.11 3.58 2.29 4.33 0.446 0.814 2.11 0.607 B 0.075 B
26 0.408 B 0.259 B 0.379 B 4.63 4.56 2.27 3.93 0.419 0.922 2.26 0.569 B 0.060 B
27 0.437 B 0.254 B 0.375 B 4.47 5.87 2.25 3.39 0.413 1.02 2.87 0.539 B 0.047 B
28 0.474 B 0.256 B 0.326 B 4.12 6.02 2.41 2.86 0.389 1.12 3.54 0.544 B 0.038 B
29 0.557 B 0.305 B 3.57 5.80 2.48 2.32 0.384 1.17 3.96 0.531 B 0.031 B
30 0.566 B 0.336 B 3.06 5.54 2.40 1.87 0.416 1.23 3.84 0.496 B 0.028 B
31 0.556 B 0.332 B 5.16 1.57 0.411 3.97 B 0.021 B

Minimum Daily 0.226 B 0.217 B 0.190 B 0.278 B 1.81 1.67 1.57 0.384 0.399 1.08 0.496 B 0.021 B
Mean 0.313 B 0.297 B 0.278 B 3.45 B 3.14 3.87 3.60 0.724 0.586 1.68 1.20 B 0.267 B
Maximum Daily 0.566 B 0.554 B 0.406 B 7.41 B 6.02 6.47 4.97 1.37 1.23 3.97 4.27 B 0.479 B
Maximum Inst. 0.577 B 0.561 B 0.415 B 7.55 B 6.07 6.51 5.01 1.48 1.27 4.33 4.38 B 0.490 B
Volume (dam3) 839 717 744 8,940 8,400 10,000 9,650 1,940 1,520 4,490 3,110 714

July August September October
Day Daily Mean Discharge (m3/s)

January February March April May June November December
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Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Mar 29, 1998 0.088 272.254
Apr 13, 1998 0.119 272.336
Apr 20, 1998 0.109 272.322
May 18, 1998 0.076 272.272
Jul 24, 1998 0.043 272.242
Oct 26, 1998 0.044 272.220
Apr 08, 1999 0.039 272.214
Apr 26, 1999 0.045 272.177
Jun 04, 1999 0.023 272.146
Jul 06, 1999 0.022 272.142
Jul 23, 1999 0.018 272.092
Sep 14, 1999 0.010 272.104
Apr 02, 2000 0.027 272.151
Apr 20, 2000 0.005 272.092
May 17, 2000 0.019 272.132
Jul 02, 2000 0.007 272.103
Aug 14, 2000 0.010 272.110
Sep 12, 2000 0.017 272.097
Apr 20, 2001 0.024 272.101
May 11, 2001 0.025 272.128
Jun 13, 2001 0.057 272.155
Jul 08, 2001 0.043 272.113
Apr 09, 2002 0.010 272.069
Apr 23, 2002 0.012 272.075
May 14, 2002 0.010 272.077
Jun 09, 2002 0.026 272.133
Jul 08, 2002 0.019 272.154
Aug 10, 2002 0.012 272.131
Oct 21, 2002 0.021 272.123
Apr 29, 2003 3:25 PM MDT 272.046 271.772
May 25, 2003 2:17 PM MDT 0.030 Good 272.069 271.759
Jun 21, 2003 2:12 PM MDT 0.027 Good 272.067 271.762
Aug 18, 2003 5:10 PM MDT 0.012 Fair 272.035 271.757
Oct 15, 2003 11:45 AM MDT 0.027 Good 272.089 271.766

Time

Open-water measurements

Table A2.27     S6 - Mills Creek at Highway 63 field measurement summary.
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Figure A2.16     S6 - Mills Creek at Highway 63 stage-discharge rating curve.
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Figure A2.17     2003 water level hydrograph for Mills Creek at Highway 63 (S6).



Table A2.28     S6 - Mills Creek at Highway 63 water levels for 2003.

1 272.040 272.088 272.071 272.049 272.032 272.080
2 272.038 272.087 272.067 272.049 272.033 272.078
3 272.037 272.092 272.077 272.039 272.032 272.076
4 272.039 272.090 272.085 272.052 272.040 272.075
5 272.043 272.092 272.086 272.052 272.039 272.074
6 272.065 272.101 272.107 272.055 272.042 272.072
7 272.071 272.100 272.090 272.052 272.040 272.070
8 272.066 272.103 272.082 272.051 272.039 272.068
9 272.060 272.096 272.122 272.048 272.038 272.068

10 272.057 272.093 272.136 272.049 272.037 272.089
11 272.054 272.089 272.114 272.047 272.037 272.089
12 272.054 272.085 272.104 272.046 272.041 272.086
13 272.054 272.083 272.092 272.043 272.038 272.083
14 272.054 272.083 272.081 272.042 272.047 272.080
15 272.054 272.080 272.079 272.041 272.074 272.083
16 272.051 272.076 272.073 272.041 272.059
17 272.052 272.073 272.075 272.040 272.057
18 272.068 272.069 272.098 272.041 272.056
19 272.078 272.065 272.100 272.044 272.055
20 272.073 272.060 272.092 272.038 272.065
21 272.069 272.061 272.087 272.036 272.066
22 272.068 272.071 272.082 272.035 272.067
23 272.070 272.091 272.075 272.036 272.131
24 272.070 272.086 272.070 272.034 272.115
25 272.076 272.079 272.068 272.033 272.122
26 272.100 272.074 272.065 272.030 272.113
27 272.098 272.067 272.065 272.032 272.107
28 270.975 272.096 272.063 272.060 272.032 272.098
29 271.299 272.095 272.060 272.056 272.032 272.088
30 272.041 272.092 272.054 272.054 272.032 272.083
31 272.089 272.052 272.031

Minimum Daily 272.037 272.054 272.052 272.030 272.032
Mean 272.066 272.080 272.083 272.041 272.063
Maximum Daily 272.100 272.103 272.136 272.055 272.131
Maximum Inst. 272.107 272.106 272.278 272.068 272.143

DecemberJuly August September October
Day Daily Mean Water Level (m)

January February March April May June November
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Table A2.29     S6 - Mills Creek at Highway 63 mean daily discharges for 2003.

1 0.015 0.033 0.025 0.018 0.013 0.029
2 0.014 0.032 0.024 0.018 0.013 0.028
3 0.014 0.035 0.028 0.015 0.013 0.028
4 0.015 0.034 0.031 0.019 0.015 0.027
5 0.016 0.034 0.032 0.019 0.015 0.027
6 0.023 0.039 0.043 0.019 0.016 0.026
7 0.026 0.039 0.033 0.019 0.015 0.025
8 0.023 0.040 0.030 0.018 0.015 0.024
9 0.021 0.037 0.055 0.018 0.015 0.024

10 0.020 0.035 0.060 0.018 0.014 0.033
11 0.019 0.033 0.046 0.017 0.014 0.033
12 0.019 0.031 0.041 0.017 0.015 0.032
13 0.019 0.031 0.035 0.016 0.015 0.031
14 0.019 0.030 0.030 0.016 0.018 0.029
15 0.019 0.029 0.029 0.015 0.027 0.030
16 0.018 0.028 0.026 0.015 0.021
17 0.019 0.026 0.027 0.015 0.020
18 0.025 0.025 0.038 0.016 0.020
19 0.028 0.023 0.039 0.016 0.020
20 0.026 0.021 0.035 0.015 0.023
21 0.025 0.022 0.032 0.014 0.024
22 0.024 0.026 0.030 0.014 0.024
23 0.025 0.034 0.027 0.014 0.057
24 0.025 0.032 0.025 0.013 0.047
25 0.027 0.029 0.024 0.013 0.051
26 0.039 0.027 0.023 0.013 0.046
27 0.038 0.024 0.023 0.013 0.042
28 0.000 0.037 0.022 0.021 0.013 0.038
29 0.006 0.036 0.021 0.020 0.013 0.033
30 0.015 0.034 0.019 0.019 0.013 0.031
31 0.033 0.019 0.013

Minimum Daily 0.014 0.019 0.019 0.013 0.013
Mean 0.024 0.030 0.031 0.016 0.024
Maximum Daily 0.039 0.040 0.060 0.019 0.057
Maximum Inst. 0.042 0.042 0.220 0.024 0.065
Volume (dam3) 64 77 84 42 63

July August September October
Day Daily Mean Discharge (m3/s)

January February March April May June November December
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           summary.

Date Measured 
Discharge

Measure-
ment Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Apr 28, 2003  08:09 AM MDT 9.07 Good 272.396 271.125
May 24, 2003  11:50 AM MDT 271.128
Jun 24, 2003  07:20 AM MDT 271.114
Aug 18, 2003  07:45 AM MDT 271.117
Oct 11, 2003  05:00 PM MDT 6.20 Good 272.272

Dec 06, 2001 0.533
Jan 10, 2002 0.318
Feb 05, 2002 0.178
Mar 15, 2002 0.267
Apr 08, 2002 0.315
Jan 07, 2003  02:15 PM MST 0.670 272.143 271.140
Feb 07, 2003  10:17 AM MST 0.359 Fair 272.373 271.137
Mar 12, 2003  09:35 AM MST 0.343 Fair 272.215 271.122
Dec 14, 2003  11:57 AM MST 1.10 Fair 272.128 271.122

Ice-affected measurements

Time

Open-water measurements

Table A2.30     S7 - Muskeg River near Fort McKay (07DA008) field measurement 
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Figure A2.18     S7 - Muskeg River near Fort McKay (07DA008) stage-discharge rating curve.

Note: The open water rating curve is 
based on discharge reported by Water 
Survey Canada.

 



 2004-01-26   HCL RAMP Team S7 Daily Discharges 2003b.xls

271.5

271.7

271.9

272.1

272.3

272.5

272.7

272.9

Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1 Aug 1 Sep 1 Oct 1 Nov 1 Dec 1

El
ev

at
io

n 
(m

)

Water surface elevation
Manual measurement

Figure A2.19     2003 water level hydrograph for Muskeg River near Fort McKay (07DA008) (S7).



Table A2.31     S7 - Muskeg River near Fort McKay (07DA008) water levels for 2003.

1 272.097 B 272.386 B 272.126 B 272.218 B 272.339 272.394 272.279 272.230 271.985 272.332 272.495 B 272.163 B
2 272.109 B 272.377 B 272.160 B 272.208 B 272.314 272.378 272.303 272.204 271.980 272.326 272.505 B 272.165 B
3 272.121 B 272.365 B 272.177 B 272.179 B 272.294 272.361 272.326 272.179 271.978 272.320 272.462 B 272.166 B
4 272.122 B 272.354 B 272.191 B 272.133 B 272.275 272.360 272.340 272.159 271.982 272.313 272.425 B 272.162 B
5 272.122 B 272.354 B 272.211 B 272.088 B 272.269 272.360 272.355 272.151 271.982 272.305 272.410 B 272.167 B
6 272.125 B 272.371 B 272.215 B 272.044 B 272.275 272.359 272.368 272.153 271.995 272.296 272.415 B 272.172 B
7 272.135 B 272.364 B 272.208 B 272.034 B 272.295 272.368 272.379 272.149 271.998 272.287 272.469 B 272.172 B
8 272.171 B 272.333 B 272.204 B 272.100 B 272.320 272.380 272.373 272.144 271.998 272.278 272.518 B 272.160 B
9 272.203 B 272.322 B 272.210 B 272.178 B 272.333 272.390 272.365 272.140 271.994 272.269 272.557 B 272.151 B

10 272.160 B 272.302 B 272.222 B 272.246 B 272.337 272.397 272.372 272.138 271.988 272.263 272.579 B 272.144 B
11 272.138 B 272.271 B 272.229 B 272.527 B 272.337 272.399 272.390 272.139 271.987 272.269 272.595 B 272.139 B
12 272.110 B 272.237 B 272.224 B 272.516 B 272.333 272.397 272.403 272.134 271.995 272.272 272.615 B 272.137 B
13 272.113 B 272.191 B 272.230 B 272.662 B 272.329 272.390 272.401 272.126 272.004 272.264 272.579 B 272.134 B
14 272.170 B 272.137 B 272.237 B 272.738 B 272.320 272.379 272.390 272.115 272.010 272.254 272.511 B 272.124 B
15 272.247 B 272.077 B 272.235 B 272.721 B 272.303 272.364 272.370 272.109 272.021 272.246 272.481 B 272.113 B
16 272.319 B 272.029 B 272.232 B 272.707 B 272.289 272.343 272.347 272.107 272.074 272.245 272.455 B 272.111 B
17 272.364 B 272.004 B 272.234 B 272.696 B 272.279 272.318 272.320 272.102 272.108 272.244 272.403 B 272.110 B
18 272.371 B 272.005 B 272.230 B 272.704 B 272.273 272.292 272.299 272.095 272.125 272.241 272.341 B 272.108 B
19 272.385 B 272.006 B 272.223 B 272.717 B 272.284 272.271 272.328 272.087 272.135 272.241 272.305 B 272.141 B
20 272.372 B 272.011 B 272.210 B 272.738 272.310 272.249 272.379 272.083 272.141 272.247 272.300 B 272.137 B
21 272.381 B 272.021 B 272.210 B 272.672 272.327 272.231 272.404 272.074 272.148 272.247 272.284 B 272.127 B
22 272.383 B 272.028 B 272.221 B 272.516 272.329 272.227 272.416 272.065 272.165 272.244 272.257 B 272.104 B
23 272.391 B 272.036 B 272.231 B 272.457 272.329 272.250 272.421 272.055 272.193 272.243 272.221 B 272.099 B
24 272.410 B 272.062 B 272.219 B 272.446 272.334 272.286 272.416 272.045 272.224 272.264 272.192 B 272.105 B
25 272.410 B 272.088 B 272.225 B 272.433 272.340 272.291 272.404 272.036 272.256 272.308 272.183 B 272.106 B
26 272.450 B 272.107 B 272.236 B 272.418 272.353 272.283 272.390 272.027 272.287 272.334 272.179 B 272.100 B
27 272.476 B 272.122 B 272.224 B 272.406 272.389 272.282 272.375 272.016 272.313 272.354 272.167 B 272.093 B
28 272.472 B 272.132 B 272.218 B 272.395 272.412 272.280 272.355 272.007 272.331 272.388 272.165 B 272.092 B
29 272.462 B 272.221 B 272.380 272.418 272.281 272.323 271.997 272.340 272.418 272.167 B 272.108 B
30 272.439 B 272.226 B 272.360 272.413 272.278 272.288 271.995 272.338 272.435 272.166 B 272.124 B
31 272.412 B 272.225 B 272.405 272.255 271.993 272.478 B 272.125 B

Minimum Daily 272.097 272.004 272.126 272.034 272.269 272.227 272.255 271.993 271.978 272.241 272.165 272.092
Mean 272.279 272.182 272.215 272.421 272.328 272.328 272.359 272.099 272.102 272.298 272.380 272.131
Maximum Daily 272.476 272.386 272.237 272.738 272.418 272.399 272.421 272.230 272.340 272.478 272.615 272.172
Maximum Inst. 272.478 272.396 272.249 272.817 272.419 272.400 272.422 272.241 272.342 272.485 272.640 272.175

August September October November
Day Daily Mean Water Level (m)

January February March April May June July December
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Table A2.32      S7 - Muskeg River near Fort McKay (07DA008) mean daily discharges for 2003.

1 0.509 B 0.419 B 0.348 B 0.544 B 8.91  10.6  7.54  5.92  1.46  8.53  11.6 B 1.57 B
2 0.558 B 0.409 B 0.348 B 0.538 B 8.31  10.1  8.20  5.24  1.42 A 8.38  11.6 B 1.57 B
3 0.610 B 0.399 B 0.347 B 0.465 B 7.81  9.72  8.79  4.62  1.40 A 8.19  11.6 B 1.56 B
4 0.613 B 0.389 B 0.347 B 0.601 B 7.34  9.75  8.89  4.13  1.45 A 7.98  11.6 B 1.51 B
5 0.613 B 0.379 B 0.346 B 0.774 B 7.24  9.82  9.27  4.01  1.45 A 7.75  10.8 B 1.54 B
6 0.628 B 0.369 B 0.346 B 0.977 B 7.42  9.85  9.65  4.04  1.63 A 7.48  10.0 B 1.57 B
7 0.669 B 0.363 B 0.345 B 1.25 B 7.96  10.1 A 9.86 A 3.94  1.69  7.22  9.36 B 1.55 B
8 0.660 B 0.359 B 0.345 B 1.48 B 8.57 A 10.4  9.79  3.85  1.68  6.98  8.72 B 1.43 B
9 0.650 B 0.358 B 0.344 B 1.66 B 8.93  10.7  9.74  3.76  1.61  6.71  8.12 B 1.34 B

10 0.640 B 0.358 B 0.344 B 1.46 B 8.99  10.8  9.96 A 3.66  1.56  6.63  7.56 B 1.26 B
11 0.630 B 0.357 B 0.389 B 3.02 B 9.00 A 10.9  10.5  3.58  1.57  6.80  7.04 B 1.21 B
12 0.620 B 0.357 B 0.377 B 2.30 B 8.84 A 10.9  10.8  3.45  1.68  6.87  6.56 B 1.18 B
13 0.610 B 0.356 B 0.416 B 3.74 B 8.81  10.6  10.6  3.30  1.81  6.67  6.11 B 1.14 B
14 0.600 B 0.356 B 0.459 B 5.16 B 8.56  10.3  10.3  3.14  1.89  6.46 A 5.69 B 1.06 B
15 0.590 B 0.355 B 0.451 B 5.90 B 8.14  9.93  9.73  3.03  2.04  6.27  5.30 B 0.984 B
16 0.580 B 0.355 B 0.434 B 6.41 B 7.81  9.32  9.03  2.98  2.79  6.26  4.93 B 0.968 B
17 0.570 B 0.354 B 0.449 B 6.89 B 7.57  8.66  8.34  2.89  3.26  6.26  4.59 B 0.958 B
18 0.560 B 0.354 B 0.431 B 7.56 B 7.45  7.95 A 7.84  2.80  3.54  6.19  4.28 B 0.945 B
19 0.550 B 0.353 B 0.391 B 8.70 B 7.77  7.41  8.69  2.68  3.67 A 6.21  3.98 B 1.16 B
20 0.540 B 0.353 B 0.329 B 8.63 B 8.46  6.82  10.0  2.61  3.74 A 6.34  3.71 B 1.12 B
21 0.530 B 0.352 B 0.325 B 11.6 B 8.90  6.38  10.7  2.47  3.84 A 6.36  3.39 B 1.05 B
22 0.520 B 0.352 B 0.369 B 12.2 B 8.93  6.35  11.0  2.30  4.19  6.29  2.91 B 0.903 B
23 0.509 B 0.351 B 0.403 B 12.1  8.91  6.96 A 11.1  2.18  4.89  6.28 A 2.39 B 0.864 B
24 0.499 B 0.351 B 0.348 B 11.8  9.03  7.90  10.9  2.09  5.69  6.84  2.01 B 0.899 B
25 0.489 B 0.350 B 0.376 B 11.5  9.14  7.94  10.6  1.99  6.49  8.04 A 1.88 B 0.899 B
26 0.479 B 0.350 B 0.436 B 11.1 A 9.54  7.72  10.2  1.90  7.28  8.76  1.83 B 0.861 B
27 0.469 B 0.349 B 0.390 B 10.8  10.5  7.70  9.77  1.78  8.01  9.30  1.68 B 0.816 B
28 0.459 B 0.349 B 0.392 B 10.4 A 11.2  7.60  9.22  1.68  8.50  10.2  1.64 B 0.807 B
29 0.449 B 0.446 B 10.0  11.2  7.62  8.35  1.58  8.69  11.1  1.64 B 0.900 B
30 0.439 B 0.504 B 9.44  11.2  7.51 A 7.38  1.57  8.71  11.4 A 1.62 B 0.993 B
31 0.429 B 0.534 B 10.9  6.52  1.54  11.6  0.999 B

Minimum Daily 0.429 B 0.349 B 0.325 B 0.465 B 7.24 6.35 6.52 1.54 1.40 6.19 1.62 B 0.807 B
Mean 0.557 B 0.363 B 0.391 B 5.97 B 8.82 8.95 9.46 3.06 3.59 7.62 5.81 B 1.15 B
Maximum Daily 0.669 B 0.419 B 0.534 B 12.2 B 11.2 10.9 11.1 5.92 8.71 11.6 11.6 B 1.57 B
Maximum Inst. 0.741 B 1.70 B 40.3 12.3 11.4 12.4 5.87 9.06 15.7 1.59 B
Volume (dam3) 1,490 877 1,050 15,500 23,600 23,200 25,300 8,180 9,300 20,400 15,100 3,080
*Discharge from March 1 to October 31 is provisional data provided by the Water Survey of Canada.

August* September* October* November
Day Daily Mean Discharge (m3/s)

January February March* April* May* June* July* December
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          summary .
    

Date
Measure-

ment 
Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

(m) (m)

May 04, 2003 2:14 PM MDT Good 289.867 289.057
May 27, 2003 11:59 AM MDT Good 289.889 289.070
Jun 24, 2003 10:50 AM MDT Good 289.891 289.067
Aug 19, 2003 1:35 PM MDT Good 289.901 289.072
Oct 14, 2003 4:02 PM MDT Good 289.856 289.052

Time

Open-water measurements

Table A2.33     S8 - Stanley Creek near the Mouth field measurement 

 



Table A2.34     S8 - Stanley Creek near the Mouth water levels for 2003.

1 289.877 289.871 289.874 289.902
2 289.895 289.844 289.892 289.902
3 289.902 289.841 289.892 289.894
4 289.909 289.880 289.872 289.889
5 289.915 289.887 289.850 289.878
6 289.910 289.878 289.901 289.853
7 289.897 289.878 289.907 289.830
8 289.895 289.886 289.889 289.849
9 289.904 289.882 289.890 289.907

10 289.900 289.860 289.898 289.899
11 289.874 289.879 289.883 289.884
12 289.912 289.891 289.896 289.880
13 289.907 289.860 289.891 289.876
14 289.880 289.869 289.886 289.874
15 289.885 289.859 289.887
16 289.868 289.890 289.890
17 289.886 289.879 289.868
18 289.888 289.861 289.843
19 289.892 289.882 289.863
20 289.880 289.891 289.914
21 289.874 289.867 289.903
22 289.875 289.839 289.892
23 289.869 289.856 289.902
24 289.883 289.882 289.895 289.908
25 289.880 289.865 289.895 289.904
26 289.875 289.861 289.869 289.879
27 289.879 289.869 289.857 289.858
28 289.874 289.845 289.880 289.904
29 289.859 289.832 289.889 289.912
30 289.889 289.867 289.887 289.883
31 289.863 289.898

Minimum Daily 289.832 289.839 289.843
Mean 289.883 289.874 289.888
Maximum Daily 289.915 289.898 289.914
Maximum Inst. 289.919 289.909 289.922

Day Daily Mean Water Level (m)
January February March April May June November DecemberJuly August September October
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Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

May 15, 2002 0.069 329.481
Jul 11, 2002 0.004 329.276
Sep 13, 2002 0.701 329.772
Oct 25, 2002 0.467 329.696
Apr 28, 2003 3:25 PM MDT 0.218 Fair 329.426 328.855
Apr 29, 2003 9:30 AM MDT 330.425 328.855
May 02, 2003 10:41 AM MDT 329.433 328.856
May 24, 2003 3:15 PM MDT 0.291 Fair 329.495 328.863
Jun 21, 2003 10:45 AM MDT 0.840 Fair 329.663 328.845
Aug 18, 2003 10:47 AM MDT 0.290 Fair 329.515 328.841
Oct 11, 2003 12:39 PM MDT 0.267 Fair 329.617 328.857

Time

Open-water measurements

Table A2.35     S9 - Kearl Lake Outlet field measurement summary.
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Figure A2.20     S9 - Kearl Lake Outlet stage-discharge rating curve.
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Figure A2.21     2003 water level hydrograph for Kearl Lake Outlet (S9).



Table A2.36     S9 - Kearl Lake Outlet water levels for 2003.

1 329.430 329.575 329.672 329.586 329.449 329.563
2 329.433 329.588 329.659 329.583 329.448 329.572
3 329.439 329.622 329.665 329.564 329.440 329.575
4 329.439 329.629 329.662 329.579 329.451 329.582
5 329.441 329.651 329.660 329.565 329.451 329.594
6 329.449 329.669 329.659 329.563 329.444 329.591
7 329.455 329.670 329.653 329.565 329.446 329.592
8 329.459 329.692 329.650 329.564 329.449 329.585
9 329.453 329.696 329.645 329.559 329.462 329.593

10 329.451 329.703 329.658 329.559 329.467
11 329.457 329.704 329.642 329.556 329.464
12 329.463 329.714 329.647 329.548 329.480
13 329.450 329.708 329.649 329.541 329.463
14 329.433 329.703 329.626 329.538 329.461
15 329.437 329.692 329.647 329.535 329.480
16 329.441 329.686 329.619 329.533 329.462
17 329.460 329.686 329.629 329.529 329.462
18 329.492 329.670 329.656 329.526 329.458
19 329.482 329.668 329.652 329.527 329.456
20 329.481 329.666 329.639 329.526 329.465
21 329.478 329.677 329.626 329.523 329.470
22 329.483 329.680 329.630 329.517 329.473
23 329.501 329.680 329.636 329.515 329.508
24 329.493 329.664 329.639 329.505 329.502
25 329.506 329.658 329.640 329.498 329.516
26 329.552 329.658 329.636 329.493 329.531
27 329.557 329.658 329.631 329.493 329.538
28 329.425 329.563 329.664 329.635 329.486 329.543
29 329.425 329.574 329.670 329.619 329.473 329.553
30 329.428 329.569 329.665 329.609 329.465 329.560
31 329.574 329.599 329.458

Minimum Daily 329.430 329.575 329.599 329.458 329.440
Mean 329.481 329.669 329.642 329.531 329.478
Maximum Daily 329.574 329.714 329.672 329.586 329.560
Maximum Inst. 329.579 329.722 329.682 329.605 329.565

DecemberAugust September October November
Day Daily Mean Water Level (m)

January February March April May June July
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Table A2.37     S9 - Kearl Lake mean daily discharges for 2003.

1 0.195583 0.492 0.790 0.524 0.225563
2 0.199327 0.528 0.744 0.514 0.223544
3 0.208783 0.63 0.765 0.465 0.210138
4 0.209 0.646 0.757 0.502 0.228521
5 0.213 0.719 0.749 0.467 0.227701
6 0.226 0.78 0.747 0.462 0.217569
7 0.235 0.78 0.726 0.466 0.220391
8 0.242 0.86 0.714 0.465 0.225584
9 0.232 0.876 0.697 0.452 0.247445

10 0.228 0.901 0.741 0.450 0.255477
11 0.238 0.908 0.689 0.443 0.250902
12 0.248 0.945 0.704 0.424 0.279203
13 0.228 0.923 0.713 0.407 0.24913
14 0.200 0.903 0.639 0.401 0.246158
15 0.207 0.860 0.705 0.395 0.279233
16 0.213 0.839 0.618 0.389 0.24717
17 0.244 0.839 0.648 0.380 0.246733
18 0.302 0.783 0.734 0.373 0.240699
19 0.284 0.775 0.721 0.376 0.237785
20 0.282 0.768 0.679 0.373
21 0.276 0.809 0.639 0.365835
22 0.285 0.818 0.652 0.353017
23 0.320 0.817 0.671 0.349429
24 0.304 0.762 0.680 0.329543
25 0.331 0.741 0.681 0.314184
26 0.434 0.740 0.670 0.304031
27 0.445 0.742 0.653 0.303901
28 0.187979 0.461 0.760 0.666 0.289998
29 0.18835 0.489 0.783 0.617 0.267515
30 0.192273 0.478 0.764 0.588 0.251395
31 0.490 0.560 0.240222

Minimum Daily 0.196 0.492 0.560 0.240
Mean 0.289 0.783 0.689 0.390
Maximum Daily 0.490 0.945 0.790 0.524
Maximum Inst. 0.502 0.977 0.826 0.574
Volume (dam3) 773 2,030 1,840 1,050

August September October November
Day Daily Mean Discharge (m3/s)

January February March April May June July December
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          summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Jun 24, 1998 0.075 319.587
Jul 25, 1998 0.168 319.728
Sep 15, 1998 0.0001 319.388
Oct 26, 1998 0.0001 319.384
Jun 04, 1999 0.181 319.814
Jul 05, 1999 0.192 319.797
Jul 23, 1999 0.058 319.592
Sep 13, 1999 0.002 319.530
Oct 26, 1999 0.022 319.580
Apr 20, 2001 0.265 319.749
May 11, 2001 1.35 320.227
Jun 10, 2001 0.548 319.956
Jul 08, 2001 0.650 319.954
Aug 06, 2001 0.181 319.768
Sep 19, 2001 0.104 319.717
Oct 27, 2001 0.041 319.633
May 15, 2002 0.012 319.509
Jun 09, 2002 0.165 319.666
Jul 11, 2002 0.587 320.136
Aug 11, 2002 1.81 320.289
Sep 13, 2002 0.845 320.045
Oct 25, 2002 0.375 319.852
Apr 29, 2003 11:45 AM MDT 0.711 Good 99.838 99.124
May 25, 2003 12:28 PM MDT 1.29 Good 99.887 99.038
Jun 21, 2003 11:53 AM MDT 0.830 Good 99.705 99.058
Aug 18, 2003 12:06 PM MDT 0.103 Good 99.501 99.052
Oct 11, 2003 9:52 AM MDT 0.464 Good 99.738 99.090

Dec 14, 2003 8:45 AM MST 0.047 Good 99.416 99.028
Ice-affected measurements

Time

Open-water measurements

Table A2.38     S10 - Wapasu Creek at Canterra Road field measurement 
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Figure A2.22     S10 - Wapasu Creek at Canterra Road stage-discharge rating curve.
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Figure A2.23     2003 water level hydrograph for Wapasu Creek at Canterra Road (S10).



Table A2.39     S10 - Wapasu Creek at Canterra Road water levels for 2003.

1 99.822 99.826 99.758 99.609 99.442 99.785 100.077 B 99.464 B
2 99.795 99.813 99.758 99.589 99.448 99.780 99.988 B 99.461 B
3 99.771 99.874 99.766 99.567 99.440 99.773 99.886 B 99.459 B
4 99.765 99.951 99.777 99.569 99.441 99.764 99.776 B 99.453 B
5 99.757 99.996 99.777 99.585 99.445 99.750 99.720 B 99.451 B
6 99.796 100.038 99.785 99.583 99.447 99.735 99.704 B 99.448 B
7 99.860 100.060 99.778 99.578 99.446 99.718 99.692 B 99.445 B
8 99.884 100.076 99.778 99.574 99.437 99.703 99.682 B 99.445 B
9 99.855 100.059 99.787 99.557 99.432 99.692 99.667 B 99.446 B

10 99.851 100.017 99.800 99.550 99.439 99.707 99.661 B 99.444 B
11 99.858 99.969 99.767 99.545 99.438 99.704 99.643 B 99.446 B
12 99.854 99.930 99.741 99.535 99.444 99.694 99.624 B 99.446 B
13 99.839 99.891 99.728 99.526 99.435 99.688 99.618 B 99.436 B
14 99.825 99.862 99.707 99.523 99.436 99.678 99.621 B 99.434 B
15 99.811 99.835 99.700 99.526 99.432 99.687 99.607 B
16 99.790 99.805 99.681 99.516 99.427 99.682 99.595 B
17 99.790 99.780 99.664 99.510 99.424 99.681 99.583 B
18 99.814 99.752 99.704 99.499 99.422 99.674 99.574 B
19 99.856 99.731 99.726 99.509 99.421 99.684 99.569 B
20 99.868 99.706 99.725 99.500 99.423 99.684 99.559 B
21 99.849 99.702 99.734 99.487 99.424 99.681 99.553 B
22 99.850 99.727 99.752 99.480 99.410 99.678 99.539 B
23 99.884 99.745 99.758 99.482 99.504 99.694 B 99.526 B
24 99.901 99.738 99.759 99.477 99.543 99.746 B 99.519 B
25 99.909 99.736 99.755 99.472 99.604 99.772 B 99.509 B
26 99.909 99.735 99.737 99.461 99.652 99.805 B 99.496 B
27 99.928 99.735 99.715 99.455 99.701 99.903 B 99.486 B
28 99.925 99.750 99.696 99.452 99.739 99.915 B 99.488 B
29 99.865 99.907 99.748 99.674 99.446 99.768 99.934 B 99.480 B
30 99.848 99.881 99.733 99.650 99.455 99.780 100.026 B 99.469 B
31 99.853 99.634 99.445 100.156 B

Minimum Daily 99.757 99.702 99.634 99.445 99.410 99.674 99.469
Mean 99.847 99.844 99.735 99.518 99.495 99.760 99.630
Maximum Daily 99.928 100.076 99.800 99.609 99.780 100.156 100.077
Maximum Inst. 100.029 100.095 99.821 99.629 99.786 100.217 100.101

Day Daily Mean Water Level (m)
January February March April May June July DecemberAugust September October November
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Table A2.40      S10 - Wapasu Creek at Canterra Road mean daily discharges for 2003.

1 0.88 0.90 0.64 0.26 0.07 0.73 2.59 B 0.08 B
2 0.77 0.85 0.64 0.23 0.07 0.71 1.84 B 0.08 B
3 0.68 1.14 0.66 0.20 0.07 0.69 1.19 B 0.08 B
4 0.66 1.59 0.71 0.20 0.07 0.66 0.70 B 0.07 B
5 0.63 1.90 0.71 0.22 0.07 0.61 0.51 B 0.07 B
6 0.78 2.24 0.73 0.22 0.07 0.56 0.47 B 0.07 B
7 1.06 2.43 0.71 0.21 0.07 0.51 0.43 B 0.07 B
8 1.18 2.58 0.71 0.21 0.07 0.47 0.41 B 0.07 B
9 1.04 2.42 0.74 0.18 0.06 0.44 0.37 B 0.07 B

10 1.01 2.07 0.79 0.17 0.07 0.48 0.36 B 0.06 B
11 1.05 1.71 0.67 0.17 0.07 0.47 0.32 B 0.07 B
12 1.03 1.45 0.58 0.15 0.07 0.45 0.28 B 0.07 B
13 0.96 1.22 0.54 0.14 0.06 0.43 0.27 B 0.06 B
14 0.89 1.07 0.48 0.14 0.07 0.41 0.28 B 0.06 B
15 0.84 0.94 0.46 0.14 0.06 0.43 0.25 B
16 0.75 0.81 0.41 0.13 0.06 0.42 0.23 B
17 0.75 0.72 0.37 0.13 0.06 0.41 0.21 B
18 0.85 0.62 0.48 0.12 0.06 0.40 0.20 B
19 1.04 0.55 0.54 0.13 0.06 0.42 0.19 B
20 1.10 0.48 0.53 0.12 0.06 0.42 0.18 B
21 1.01 0.47 0.56 0.10 0.06 0.41 0.17 B
22 1.01 0.54 0.62 0.10 0.05 0.41 0.15 B
23 1.18 0.59 0.64 0.10 0.12 0.45 B 0.14 B
24 1.27 0.57 0.64 0.10 0.16 0.60 B 0.13 B
25 1.35 0.57 0.63 0.09 0.26 0.69 B 0.12 B
26 1.32 0.56 0.57 0.08 0.35 0.81 B 0.11 B
27 1.44 0.56 0.50 0.08 0.47 1.28 B 0.10 B
28 1.42 0.61 0.45 0.08 0.58 1.35 B 0.10 B
29 1.08 1.31 0.60 0.40 0.07 0.67 1.47 B 0.09 B
30 1.00 1.17 0.56 0.34 0.08 0.72 2.19 B 0.08 B
31 1.02 0.31 0.07 3.43 B

Minimum Daily 0.63 0.47 0.31 0.07 0.05 0.40 0.08
Mean 1.02 1.11 0.57 0.14 0.16 0.75 0.41
Maximum Daily 1.44 2.58 0.79 0.26 0.72 3.43 2.59
Maximum Inst. 2.16 2.76 0.88 0.30 0.74 4.18 2.81
Volume (dam3) 2,720 2,880 1,540 381 410 2,010 1,080

Day Daily Mean Discharge (m3/s)
January February March April May June July DecemberAugust September October November
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         summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Jun 21, 1997 1.64 241.148
Jul 23, 1997 0.153 240.968
Aug 20, 1997 0.462 241.043
Sep 23, 1997 5.55 241.288
Oct 25, 1997 2.83 241.228
Apr 13, 1998 2.15 241.152
Apr 20, 1998 1.60 241.133
May 20, 1998 0.71 241.071
Jul 26, 1998 0.947 241.131
Oct 26, 1998 0.530 241.063
Apr 08, 1999 0.151 241.051
Apr 29, 1999 0.096 240.982
Jun 04, 1999 0.464 241.058
Jul 24, 1999 1.02 241.095
Apr 02, 2000 0.308 241.053
Apr 20, 2000 0.201 241.005
May 17, 2000 0.665 241.089
Jun 14, 2000 0.725 241.092
Jul 02, 2000 2.32 241.229
Aug 15, 2000 0.154 241.111
Sep 14, 2000 0.121 240.978
Apr 24, 2001 1.07 241.164
May 11, 2001 6.50 241.430
Jun 13, 2001 0.845 241.081
Jul 09, 2001 0.936 241.081
Sep 12, 2001 0.012 240.932
Oct 27, 2001 0.020 240.932
Apr 23, 2002 0.366 241.039
May 18, 2002 0.022 240.881
Jun 13, 2002 0.294 240.953
Jul 09, 2002 0.055 240.924
Aug 11, 2002 0.930 241.071
Oct 29, 2002 0.675 241.055
Apr 30, 2003 11:10 AM MDT 3.37 Good 241.256 240.606
May 25, 2003 7:41 PM MDT 2.25 Good 241.201 240.623
Jun 21, 2003 7:45 PM MDT 1.18 Good 241.115 240.622
Aug 17, 2003 6:35 PM MDT 1.23 Good
Oct 15, 2003 6:06 PM MDT 1.78 Good 241.150 240.580

Time

Open-water measurements

Table A2.41     S11 - Poplar Creek at Highway 63 (07DA007) field measurement 
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Figure A2.24     S11 - Poplar Creek at Highway 63 (07DA007) stage-discharge rating curve.
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Figure A2.25     2003 water level hydrograph for Poplar Creek at Highway 63 (07DA007) (S11).



Table A2.42     S11 - Poplar Creek at Highway 63 (07DA007) water levels for 2003.

1 241.239 241.204 241.062 241.099 240.881 241.238
2 241.230 241.207 241.069 241.093 240.879 241.228
3 241.222 241.230 241.068 241.090 240.876 241.217
4 241.205 241.234 241.068 241.091 240.874 241.208
5 241.191 241.214 241.072 241.092 240.878 241.197
6 241.194 241.209 241.090 241.095 240.914 241.186
7 241.190 241.206 241.105 241.097 240.919 241.176
8 241.188 241.198 241.127 241.109 240.912 241.166
9 241.187 241.193 241.156 241.111 240.904 241.160

10 241.197 241.189 241.246 241.105 240.903 241.161
11 241.194 241.179 241.335 241.104 240.904 241.163
12 241.198 241.173 241.372 241.101 240.911 241.161
13 241.197 241.168 241.379 241.095 240.907
14 241.196 241.166 241.372 241.093 240.908
15 241.195 241.152 241.349 241.087 240.998
16 241.184 241.137 241.317 241.081 241.026
17 241.189 241.124 241.296 241.075 241.021
18 241.183 241.114 241.291 241.066 241.016
19 241.170 241.100 241.291 241.060 241.012
20 241.169 241.091 241.294 241.061 241.015
21 241.171 241.087 241.275 241.054 241.030
22 241.175 241.092 241.254 241.049 241.026
23 241.177 241.103 241.236 241.045 241.062
24 241.179 241.106 241.211 241.042 241.102
25 241.177 241.100 241.195 241.026 241.114
26 241.201 241.095 241.176 241.012 241.209
27 241.195 241.086 241.162 241.009 241.276
28 241.195 241.072 241.145 241.007 241.266
29 241.224 241.059 241.124 241.003 241.259
30 241.251 241.230 241.052 241.117 240.999 241.248
31 241.219 241.111 240.944

Minimum Daily 241.169 241.052 241.062 240.944 240.874
Mean 241.195 241.145 241.205 241.064 241.008
Maximum Daily 241.239 241.234 241.379 241.111 241.276
Maximum Inst. 241.280 241.247 241.381 241.116 241.293

Day Daily Mean Water Level (m)
January February March April May June November DecemberJuly August September October
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Table A2.43     S11 - Poplar Creek at Highway 63 (07DA007) mean daily discharges for 2003.

1 2.95 2.40 0.900 1.19 0.144 2.94
2 2.80 2.45 0.951 1.14 0.139 2.78
3 2.67 2.81 0.942 1.11 0.135 2.60
4 2.42 2.88 0.943 1.12 0.131 2.45
5 2.21 2.54 0.968 1.13 0.138 2.30
6 2.26 2.47 1.11 1.15 0.218 2.15
7 2.20 2.43 1.25 1.17 0.230 2.02
8 2.17 2.31 1.46 1.28 0.211 1.89
9 2.16 2.24 1.77 1.30 0.193 1.82

10 2.30 2.19 3.11 1.24 0.189 1.83
11 2.26 2.05 4.95 1.24 0.192 1.85
12 2.32 1.98 5.92 1.20 0.209 1.82
13 2.30 1.92 6.11 1.16 0.200
14 2.29 1.90 5.92 1.14 0.205
15 2.28 1.73 5.29 1.09 0.524
16 2.12 1.56 4.52 1.04 0.667
17 2.18 1.42 4.04 0.992 0.637
18 2.11 1.33 3.94 0.924 0.612
19 1.94 1.20 3.93 0.885 0.587
20 1.93 1.12 3.99 0.892 0.602
21 1.95 1.09 3.61 0.840 0.687
22 2.00 1.13 3.22 0.806 0.666
23 2.03 1.23 2.90 0.783 0.904
24 2.06 1.25 2.51 0.760 1.22
25 2.03 1.20 2.27 0.668 1.32
26 2.35 1.15 2.01 0.589 2.61
27 2.27 1.08 1.84 0.574 3.64
28 2.27 0.967 1.65 0.564 3.44
29 2.76 0.874 1.42 0.543 3.31
30 3.16 2.80 0.827 1.35 0.522 3.10
31 2.62 1.30 0.342

Minimum Daily 1.93 0.827 0.900 0.342 0.131
Mean 2.29 1.72 2.78 0.948 0.902
Maximum Daily 2.95 2.88 6.11 1.30 3.64
Maximum Inst. 3.70 3.09 6.18 1.35 3.99
Volume (dam3) 6,140 4,470 7,440 2,540 2,340

Day Daily Mean Discharge (m3/s)
January February March April May June November DecemberJuly August September October
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Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

May 13, 2001 17.92 234.082
Jun 21, 2001 7.13 233.878
Aug 09, 2001 14.89 233.997
Sep 15, 2001 8.74 233.849
May 16, 2002 6.23 233.729
Jul 10, 2002 4.24 233.689
Sep 12, 2002 7.92 233.807
May 06, 2003 9:10 AM MDT 32.4* Good
May 28, 2003 11:25 AM MDT 25.9 Good 234.201 233.126
Jun 22, 2003 12:40 PM MDT 11.1 Good 233.916 233.148
Aug 19, 2003 8:13 PM MDT 7.85 Good 233.847 233.251
Oct 13, 2003 12:08 PM MDT 4.87 Good 233.763 233.257

Note:  * Flow was measured downstream of station off of bridge near the mouth due to 
dangerous high flow and ice break-up conditions.

Time

Open-water measurements

Table A2.44     S14 - Ells River above Joslyn Creek field measurement summary.
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Figure A2.26     S14 - Ells River above Joslyn Creek stage-discharge rating curve.



Table A2.45     S14 - Ells River above Joslyn Creek water levels for 2003.

1 234.157 233.895 233.938 233.724 233.738
2 234.146 233.885 233.931 233.716 233.738
3 234.154 233.889 233.917 233.710 233.732
4 234.148 233.884 233.924 233.711 233.732
5 234.131 233.884 233.934 233.706 233.729
6 234.112 233.897 233.935 233.707 233.719
7 234.095 233.895 233.937 233.703 233.714
8 234.083 233.899 233.928 233.694 233.710
9 234.072 233.917 233.917 233.688 233.706

10 234.061 233.922 233.904 233.677 233.714
11 234.043 233.913 233.887 233.674 233.731
12 234.028 233.911 233.894 233.676 233.753
13 234.009 233.920 233.913 233.668 233.759
14 234.001 233.916 233.914 233.670
15 233.990 233.911 233.894 233.715
16 233.974 233.895 233.881 233.713
17 233.958 233.892 233.870 233.765
18 233.942 233.929 233.857 233.790
19 233.933 233.958 233.862 233.776
20 233.912 233.975 233.843 233.767
21 233.905 233.974 233.830 233.765
22 233.913 233.974 233.819 233.749
23 233.935 233.974 233.807 233.766
24 233.933 233.960 233.805 233.751
25 233.928 233.954 233.794 233.753
26 233.931 233.957 233.781 233.762
27 233.920 233.959 233.777 233.759
28 234.200 233.909 233.963 233.766 233.755
29 234.190 233.902 233.960 233.758 233.747
30 234.179 233.895 233.964 233.748 233.738
31 234.168 233.953 233.737

Minimum Daily 233.895 233.884 233.737 233.668
Mean 234.004 233.928 233.861 233.726
Maximum Daily 234.157 233.975 233.938 233.790
Maximum Inst. 234.197 234.006 233.972 233.803

DecemberJuly August September October
Day Daily Mean Water Level (m)
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Table A2.46     S14 - Ells River above Joslyn Creek mean daily discharges for 2003.

1 23.5 9.17 10.8 4.52 4.81
2 22.7 8.83 10.5 4.37 4.81
3 23.3 8.99 9.99 4.24 4.69
4 22.9 8.79 10.3 4.26 4.69
5 21.6 8.81 10.7 4.16 4.61
6 20.2 9.24 10.7 4.18 4.42
7 19.1 9.17 10.8 4.12 4.32
8 18.3 9.31 10.4 3.96 4.25
9 17.6 10.0 10.0 3.84 4.17

10 17.0 10.2 9.53 3.65 4.33
11 15.9 9.85 8.90 3.60 4.66
12 15.1 9.76 9.15 3.63 5.13
13 14.1 10.1 9.84 3.52 5.26
14 13.7 9.97 9.89 3.54
15 13.2 9.76 9.14 4.35
16 12.4 9.19 8.68 4.30
17 11.7 9.08 8.33 5.41
18 11.0 10.5 7.92 6.01
19 10.6 11.7 8.05 5.65
20 9.80 12.5 7.46 5.45
21 9.53 12.4 7.10 5.40
22 9.94 12.4 6.76 5.04
23 10.7 12.4 6.45 5.41
24 10.6 11.8 6.39 5.10
25 10.4 11.5 6.11 5.12
26 10.5 11.7 5.79 5.33
27 10.1 11.7 5.68 5.27
28 27.1 9.70 11.9 5.42 5.17
29 26.2 9.45 11.8 5.24 4.99
30 25.3 9.18 11.9 5.02 4.81
31 24.4 11.5 4.79

Minimum Daily 9.18 8.79 4.79 3.52
Mean 14.5 10.5 8.26 4.61
Maximum Daily 23.5 12.5 10.8 6.01
Maximum Inst. 26.8 14.0 12.3 6.34
Volume (dam3) 37,500 28,100 22,100 12,000

July August September October
Day Daily Mean Discharge (m3/s)

January February March April May June November December

 2004-01-26   HCL RAMP Team S14 2003 Daily Data Jan 26.xls



 2004-01-26   HCL RAMP Team S14 2003 Daily Data Jan 26.xls

233.5

233.6

233.7

233.8

233.9

234.0

234.1

234.2

234.3

234.4

234.5

Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1 Aug 1 Sep 1 Oct 1 Nov 1 Dec 1

El
ev

at
io

n 
(m

)

Water surface elevation

Manual measurement

Figure A2.27     2003 water level hydrograph for Ells River above Joslyn Creek (S14).



Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

May 09, 2001 4.75 283.275
Jun 11, 2001 1.27 282.981
Jul 08, 2001 0.704 282.864
Aug 06, 2001 1.19 282.945
Sep 11, 2001 0.330 282.808
May 16, 2002 0.613 282.901
Jul 08, 2002 0.580 282.843
Aug 11, 2002 0.901 282.882
Sep 12, 2002 0.621 282.875
May 02, 2003 2:02 PM MDT 2.60 Good 283.070 282.291
May 25, 2003 5:52 PM MDT 1.63 Good 283.001 282.318
Jun 21, 2003 4:52 PM MDT 0.433 Good 282.807 282.332
Aug 20, 2003 11:02 AM MDT 0.171 Good 282.762 282.336
Oct 12, 2003 10:15 AM MDT 0.236 Good 282.829 282.347

Time

Open-water measurements

Table A2.47     S15 - Tar River near the Mouth field measurement summary.
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Figure A2.28     S15 - Tar River near the Mouth stage-discharge rating curve.

 



Table A2.48     S15 - Tar River near the Mouth water levels for 2003.

1 282.900 282.827 282.806 282.721 282.801
2 283.056 282.887 282.822 282.796 282.720 282.799
3 283.007 282.885 282.826 282.789 282.715 282.796
4 282.955 282.889 282.830 282.789 282.728 282.795
5 282.989 282.887 282.829 282.807 282.740 282.794
6 282.993 282.881 282.848 282.833 282.743 282.795
7 282.978 282.878 282.872 282.831 282.750 282.793
8 283.008 282.874 282.872 282.822 282.753 282.791
9 283.140 282.861 282.868 282.811 282.753 282.794

10 283.216 282.853 282.858 282.801 282.748 282.800
11 283.198 282.847 282.849 282.793 282.738 282.811
12 283.258 282.840 282.838 282.788 282.752 282.822
13 283.216 282.846 282.850 282.783 282.764
14 283.097 282.845 282.825 282.774 282.788
15 283.036 282.841 282.816 282.770 282.795
16 283.011 282.829 282.807 282.765 282.795
17 282.978 282.818 282.804 282.759 282.802
18 282.948 282.808 282.825 282.753 282.791
19 282.949 282.800 282.945 282.756 282.787
20 282.992 282.794 282.995 282.757 282.787
21 283.046 282.789 282.976 282.760 282.790
22 283.046 282.793 282.954 282.752 282.789
23 283.027 282.815 282.934 282.745 282.792
24 283.015 282.855 282.910 282.745 282.787
25 282.998 282.872 282.896 282.744 282.805
26 282.985 282.859 282.886 282.743 282.816
27 282.977 282.846 282.872 282.737 282.823
28 282.963 282.842 282.858 282.735 282.814
29 282.949 282.834 282.842 282.731 282.806
30 282.933 282.829 282.829 282.727 282.803
31 282.916 282.817 282.724

Minimum Daily 282.916 282.789 282.804 282.724 282.715
Mean 283.029 282.847 282.864 282.772 282.773
Maximum Daily 283.258 282.900 282.995 282.833 282.823
Maximum Inst. 283.370 282.906 283.054 282.840 282.829

Day Daily Mean Water Level (m)
January February March April May June November DecemberJuly August September October
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Table A2.49     S15 - Tar River near the Mouth mean daily discharges for 2003.

1 0.703 0.414 0.351 0.178 0.338
2 1.97 0.642 0.399 0.326 0.176 0.333
3 1.47 0.631 0.410 0.307 0.169 0.326
4 1.05 0.651 0.423 0.310 0.188 0.323
5 1.29 0.643 0.419 0.354 0.208 0.321
6 1.32 0.615 0.485 0.433 0.212 0.323
7 1.20 0.601 0.576 0.425 0.225 0.317
8 1.47 0.583 0.577 0.399 0.230 0.314
9 3.36 0.532 0.561 0.366 0.231 0.320

10 5.06 0.501 0.520 0.339 0.222 0.335
11 4.53 0.478 0.486 0.319 0.205 0.366
12 6.47 0.454 0.448 0.306 0.229 0.397
13 5.32 0.475 0.492 0.295 0.253
14 2.54 0.471 0.408 0.274 0.307
15 1.74 0.458 0.380 0.265 0.323
16 1.48 0.419 0.355 0.254 0.323
17 1.20 0.385 0.346 0.243 0.341
18 0.984 0.357 0.411 0.231 0.313
19 0.993 0.337 1.00 0.236 0.302
20 1.32 0.322 1.34 0.238 0.303
21 1.85 0.307 1.18 0.245 0.310
22 1.85 0.318 1.02 0.229 0.308
23 1.64 0.378 0.890 0.217 0.316
24 1.52 0.513 0.755 0.217 0.303
25 1.36 0.576 0.685 0.215 0.350
26 1.25 0.522 0.636 0.213 0.380
27 1.19 0.477 0.578 0.202 0.401
28 1.08 0.461 0.522 0.199 0.375
29 0.984 0.437 0.462 0.192 0.351
30 0.887 0.419 0.419 0.187 0.343
31 0.787 0.383 0.182

Minimum Daily 0.787 0.307 0.346 0.182 0.169
Mean 1.97 0.489 0.580 0.276 0.279
Maximum Daily 6.47 0.703 1.34 0.433 0.401
Maximum Inst. 11.0 0.736 1.94 0.456 0.419
Volume (dam3) 5,110 1,270 1,550 740 724

Day Daily Mean Discharge (m3/s)
January February March April May June November DecemberJuly August September October
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Figure A2.29     2003 water level hydrograph for Tar River near the Mouth (S15).



         measurement summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Jun 11, 2001 0.536 264.222
Jul 10, 2001 0.157 264.117
Aug 09, 2001 0.364 264.205
Sep 15, 2001 0.088 264.097
May 16, 2002 0.066 264.040
Aug 09, 2002 0.345 264.158
Sep 12, 2002 0.116 264.078
May 05, 2003 2:02 PM MDT 0.778 Good 264.296 263.803
May 27, 2003 4:37 PM MDT 0.292 Good 264.095 263.731
Jun 24, 2003 4:38 PM MDT 0.094 Good 264.001 263.717
Aug 19, 2003 6:05 PM MDT 0.017 Fair 263.699 263.355
Oct 13, 2003 6:05 PM MDT 0.014 Fair 263.924

Time

Open-water measurements

Table A2.50     S16 - Calumet River near the Mouth field 
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Figure A2.30     S16 - Calumet River near the Mouth stage-discharge rating curve.
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Figure A2.31     2003 water level hydrograph for Calumet River near the Mouth (S16).



Table A2.51     S16 - Calumet River near the Mouth water levels for 2003.

1 264.063 263.981
2 264.058 263.980
3 264.068 263.990
4 264.066 263.999
5 264.228 264.060 263.991
6 264.220 264.055 263.992
7 264.231 264.048 263.988
8 264.228 264.049 263.979
9 264.237 264.040 263.998

10 264.277 264.030 264.027
11 264.281 264.020 264.011
12 264.290 264.016 264.010
13 264.357 264.011 264.013
14 264.320 264.012 264.010
15 264.300 264.001 264.010
16 264.259 264.022 264.013
17 264.210 263.989 264.019
18 264.181 263.983 264.028
19 264.168 263.988 264.036
20 264.176 263.981 264.041
21 264.152 263.984 264.031
22 264.130 263.998 264.012
23 264.123 264.009 264.007
24 264.129 263.996 263.994
25 264.109 263.991 263.996
26 264.101 263.986 264.001
27 264.101 263.981 263.990
28 264.091 263.973 263.984
29 264.083 263.961 263.975
30 264.074 263.967 263.971
31 264.066 263.971

Minimum Daily 263.961 263.971
Mean 264.014 264.002
Maximum Daily 264.068 264.041
Maximum Inst. 264.076 264.045

DecemberAugust September October November
Day Daily Mean Water Level (m)

January February JulyMarch April May June
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Table A2.52     S16 - Calumet River near the Mouth mean daily discharges for 2003.

1 0.143 0.052
2 0.136 0.051
3 0.151 0.059
4 0.148 0.066
5 0.653 0.138 0.060
6 0.610 0.131 0.060
7 0.665 0.121 0.057
8 0.648 0.122 0.050
9 0.698 0.110 0.067

10 0.950 0.098 0.095
11 0.960 0.086 0.077
12 1.02 0.082 0.077
13 1.59 0.077 0.080
14 1.26 0.078 0.077
15 1.09 0.068 0.076
16 0.823 0.091 0.080
17 0.567 0.058 0.086
18 0.443 0.053 0.095
19 0.397 0.057 0.105
20 0.426 0.052 0.112
21 0.346 0.054 0.099
22 0.284 0.065 0.079
23 0.266 0.075 0.073
24 0.279 0.063 0.062
25 0.231 0.060 0.064
26 0.214 0.056 0.068
27 0.214 0.052 0.059
28 0.193 0.046 0.054
29 0.177 0.039 0.048
30 0.162 0.042 0.045
31 0.149 0.044

Minimum Daily 0.039 0.044
Mean 0.085 0.070
Maximum Daily 0.151 0.112
Maximum Inst. 0.165 0.117
Volume (dam3) 220 188

August September October November
Day Daily Mean Discharge (m3/s)

January February March April May June July December
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Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

May 12, 2001 0.114 364.254
Jun 11, 2001 0.024 364.053
Aug 09, 2001 0.001 363.938
May 18, 2002 0.023 364.076
May 05, 2003 10:22 AM MDT 0.048 Good 364.090 363.683
May 27, 2003 7:08 PM MDT 0.024 Good 364.055 363.678
Jun 24, 2003 5:52 PM MDT 0.002 Poor 364.068 363.684
Aug 19, 2003 7:04 PM MDT 0.00 n/a 364.829 363.686
Oct 13, 2003 1:06 PM MDT 0.00 n/a 364.916 363.711

Time

Open-water measurements

Table A2.53     S17 - Tar River Upland Tributary field measurement summary.
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Figure A2.32     S17 - Tar River Upland Tributary stage-discharge rating curve.
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Figure A2.33     2003 water level hydrograph for Tar River Upland Tributary (S17).



Table A2.54     S17 - Tar River Upland Tributary water levels for 2003.

1 364.010 364.600 364.760 364.837 364.893
2 364.000 364.626 364.760 364.832 364.882
3 364.014 364.659 364.757 364.825 364.907
4 364.056 364.679 364.759 364.829 364.911
5 364.095 364.049 364.698 364.757 364.832 364.890
6 364.097 364.047 364.728 364.752 364.854 364.907
7 364.144 364.041 364.746 364.745 364.860 364.885
8 364.227 364.040 364.751 364.753 364.862 364.899
9 364.347 364.041 364.759 364.768 364.871 364.912

10 364.302 364.044 364.757 364.792 364.867 364.922
11 364.220 364.047 364.753 364.801 364.873 364.919
12 364.195 364.052 364.795 364.815 364.886 364.898
13 364.158 364.063 364.824 364.820 364.879 364.885
14 364.175 364.048 364.777 364.823 364.881
15 364.104 364.046 364.779 364.829 364.895
16 364.087 364.048 364.767 364.828 364.899
17 364.075 364.051 364.772 364.830 364.874
18 364.058 364.052 364.774 364.834 364.873
19 364.043 364.138 364.771 364.832 364.875
20 364.041 364.305 364.770 364.828 364.879
21 364.026 364.328 364.791 364.828 364.868
22 364.022 364.336 364.778 364.827 364.853
23 364.034 364.366 364.783 364.818 364.854
24 364.090 364.345 364.798 364.794 364.845
25 364.056 364.118 364.819 364.799 364.844
26 364.027 364.290 364.697 364.784 364.868
27 364.083 364.410 364.739 364.816 364.876
28 364.030 364.466 364.771 364.826 364.885
29 364.015 364.520 364.767 364.833 364.888
30 364.012 364.561 364.764 364.836 364.889
31 364.090 364.764 364.836

Minimum Daily 364.000 364.600 364.745 364.825
Mean 364.165 364.750 364.801 364.865
Maximum Daily 364.561 364.824 364.836 364.899
Maximum Inst. 364.593 365.009 364.839 364.908

DecemberAugust September October November
Day Daily Mean Water Level (m)

January February March April May June July
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Table A2.55     S17 - Tar River Upland Tributary mean daily discharges for 2003.

1 0.017 0.62 01.1 01.4 01.6
2 0.015 0.68 01.1 01.3 01.6
3 0.018 0.77 01.1 01.3 01.7
4 0.027 0.82 01.1 01.3 01.7
5 0.038 0.025 0.88 01.1 01.3 01.6
6 0.039 0.025 0.97 01.1 01.4 01.7
7 0.059 0.023 1.03 1.03 01.5 01.6
8 0.147 0.023 01.0 01.1 01.5 01.6
9 0.210 0.023 01.1 01.1 01.5 01.7

10 0.161 0.024 01.1 01.2 01.5 01.7
11 0.098 0.025 01.1 01.2 01.5 01.7
12 0.090 0.026 01.2 01.3 01.6 01.6
13 0.070 0.029 01.3 01.3 01.5 01.6
14 0.076 0.025 01.1 01.3 01.6
15 0.042 0.025 01.1 01.3 01.6
16 0.036 0.025 01.1 01.3 01.6
17 0.032 0.026 01.1 01.3 01.5
18 0.028 0.026 01.1 01.4 01.5
19 0.024 0.064 01.1 01.3 01.5
20 0.024 0.163 01.1 01.3 01.5
21 0.020 0.184 01.2 01.3 01.5
22 0.019 0.193 01.1 01.3 01.4
23 0.022 0.227 01.2 01.3 01.4
24 0.044 0.243 01.2 01.2 01.4
25 0.027 0.053 01.3 01.2 01.4
26 0.020 0.152 0.88 01.2 01.5
27 0.036 0.280 1.01 01.3 01.5
28 0.021 0.36 01.1 01.3 01.6
29 0.018 0.45 01.1 01.4 01.6
30 0.017 0.54 01.1 01.4 01.6
31 0.077 01.1 01.4

Minimum Daily 0.015 0.62 1.03 01.3
Mean 0.111 01.1 01.2 01.5
Maximum Daily 0.54 01.3 01.4 01.6
Maximum Inst. 0.60 02.2 01.4 01.7

288 2,830 3,300 3,860

Day Daily Mean Water Level (m)
January February DecemberAugust September October NovemberJulyMarch April May June
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Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Jun 10, 2002 0.008 97.414
Jul 10, 2002 0.006 97.374
Aug 09, 2002 0.024 97.496
May 05, 2003 12:09 PM MDT 0.048 Good 97.589 96.997
May 27, 2003 5:46 PM MDT 0.030 Fair 97.458 96.989
Jun 24, 2003 3:19 PM MDT 0.009 Good 97.331 96.998
Aug 19, 2003 96.966
Oct 13, 2003 2:27 PM MDT 0.002 Poor 97.386 96.954

Time

Open-water measurements

Table A2.56     S18A - Calumet River Upland Tributary field measurement summary.
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Figure A2.34     S18A - Calumet River Upland Tributary stage-discharge rating curve.



Table A2.57     S18A - Calumet River Upland Tributary water levels for 2003.

1 97.395 97.324 97.423 97.435 97.414
2 97.399 97.318 97.451 97.418 97.410
3 97.417 97.352 97.431 97.442 97.427
4 97.412 97.360 97.443 97.448 97.439
5 97.596 97.404 97.376 97.414 97.442 97.423
6 97.595 97.400 97.393 97.451 97.442 97.432
7 97.636 97.388 97.399 97.433 97.460 97.446
8 97.762 97.384 97.397 97.416 97.471 97.454
9 98.008 97.377 97.433 97.429 97.470 97.475

10 97.935 97.370 97.448 97.453 97.467 97.440
11 97.843 97.365 97.452 97.457 97.464 97.417
12 97.719 97.356 97.531 97.423 97.431 97.396
13 97.692 97.349 97.560 97.441 97.420 97.388
14 97.639 97.346 97.531 97.397 97.449
15 97.559 97.340 97.392 97.404 97.409
16 97.493 97.330 97.424 97.417 97.399
17 97.457 97.331 97.572 97.409 97.402
18 97.716 97.331 97.514 97.395 97.424
19 97.579 97.333 97.487 97.404 97.440
20 97.466 97.324 97.479 97.397 97.425
21 97.430 97.328 97.484 97.400 97.416
22 97.411 97.333 97.494 97.416 97.441
23 97.398 97.341 97.496 97.442 97.430
24 97.492 97.321 97.478 97.427 97.413
25 97.468 97.322 97.498 97.418 97.453
26 97.431 97.322 97.532 97.407 97.411
27 97.455 97.315 97.519 97.417 97.391
28 97.421 97.317 97.487 97.408 97.388
29 97.428 97.315 97.483 97.411 97.391
30 97.397 97.309 97.443 97.415 97.398
31 97.394 97.446 97.428

Minimum Daily 97.309 97.318 97.395 97.388
Mean 97.352 97.455 97.422 97.430
Maximum Daily 97.417 97.572 97.457 97.471
Maximum Inst. 97.431 97.711 97.471 97.481

DecemberJuly August September October
Day Daily Mean Water Level (m)

January February March April May June November
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Table A2.58     S18A - Calumet River Upland Tributary mean daily discharges for 2003.

1 0.008 0.003 0.011 0.012 0.010
2 0.009 0.003 0.015 0.011 0.010
3 0.010 0.005 0.012 0.013 0.012
4 0.010 0.006 0.014 0.014 0.013
5 0.049 0.009 0.007 0.010 0.013 0.011
6 0.049 0.009 0.008 0.015 0.013 0.012
7 0.067 0.008 0.009 0.012 0.016 0.014
8 0.144 0.007 0.008 0.010 0.018 0.015
9 0.514 0.007 0.012 0.012 0.017 0.018

10 0.346 0.006 0.014 0.015 0.017 0.013
11 0.223 0.006 0.015 0.016 0.017 0.010
12 0.111 0.005 0.037 0.011 0.012 0.008
13 0.094 0.005 0.038 0.013 0.011 0.008
14 0.068 0.005 0.030 0.008 0.014
15 0.037 0.004 0.008 0.009 0.010
16 0.022 0.004 0.013 0.010 0.009
17 0.016 0.004 0.048 0.010 0.009
18 0.121 0.004 0.026 0.008 0.011
19 0.046 0.004 0.020 0.009 0.013
20 0.017 0.004 0.019 0.008 0.011
21 0.012 0.004 0.020 0.009 0.010
22 0.010 0.004 0.022 0.010 0.013
23 0.008 0.004 0.022 0.013 0.012
24 0.023 0.003 0.019 0.012 0.010
25 0.018 0.003 0.023 0.011 0.015
26 0.012 0.003 0.030 0.009 0.010
27 0.015 0.003 0.027 0.010 0.008
28 0.011 0.003 0.020 0.009 0.008
29 0.012 0.003 0.020 0.010 0.008
30 0.008 0.003 0.014 0.010 0.008
31 0.008 0.014 0.012

Minimum Daily 0.003 0.003 0.008 0.008
Mean 0.005 0.018 0.011 0.012
Maximum Daily 0.010 0.048 0.016 0.018
Maximum Inst. 0.012 0.105 0.018 0.019
Volume (dam3) 14 48 30 32

August September October November
Day Daily Mean Discharge (m3/s)

January February March April May June July December
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Figure A2.35     2003 water level hydrograph for Calumet River Upland Tributary (S18A).



         summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Sep 11, 2001 0.004 100.467
Jul 08, 2002 0.027 100.728
Aug 10, 2002 0.025 100.810
Sep 11, 2002 0.019 100.693
Oct 21, 2002 0.007 100.506
May 02, 2003 6:15 PM MDT 0.054 Fair 100.840 100.414
May 25, 2003 4:58 PM MDT 0.027 Good 100.799 100.437
Jun 21, 2003 6:26 PM MDT 0.011 Good 100.479 100.358
Jun 21, 2003 100.479 100.120
Aug 20, 2003 11:46 AM MDT 0.007 Fair 100.842 100.156
Oct 12, 2003 12:02 PM MDT 0.015 Good 100.918 100.171

Time

Open-water measurements

Table A2.59     S19 - Tar River Lowland Tributary near the Mouth field measurement 
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Figure A2.36     S19 - Tar River Lowland Tributary near the mouth stage-discharge rating curve.
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Figure A2.37     2003 water level hydrograph for Tar River Lowland Tributary near the Mouth (S19).



Table A2.60     S19 - Tar River Lowland Tributary near the Mouth water levels for 2003.

1 100.482 100.471 100.838 B 100.813 B 100.904 B
2 100.824 100.487 100.479 B 100.835 B 100.812 B 100.902 B
3 100.492 100.523 B 100.826 B 100.802 B 100.902 B
4 100.487 100.629 B 100.836 B 100.822 B 100.902 B
5 100.485 100.622 B 100.852 B 100.826 B 100.901 B
6 100.488 100.661 B 100.855 B 100.828 B 100.899 B
7 100.489 100.701 B 100.851 B 100.827 B 100.897 B
8 100.491 100.722 B 100.849 B 100.827 B 100.897 B
9 100.484 100.762 B 100.846 B 100.835 B 100.898 B

10 100.480 100.821 B 100.847 B 100.837 B 100.903 B
11 100.477 100.855 B 100.842 B 100.841 B 100.906 B
12 100.473 100.879 B 100.837 B 100.849 B 100.904 B
13 100.473 100.830 B 100.835 B 100.851 B
14 100.470 100.813 B 100.841 B 100.866 B
15 100.463 100.822 B 100.834 B 100.874 B
16 100.455 100.813 B 100.829 B 100.871 B
17 100.449 100.801 B 100.830 B 100.871 B
18 100.445 100.847 B 100.829 B 100.873 B
19 100.443 100.856 B 100.840 B 100.874 B
20 100.435 100.863 B 100.830 B 100.876 B
21 100.413 100.870 B 100.825 B 100.873 B
22 100.427 100.861 B 100.822 B 100.876 B
23 100.487 100.861 B 100.822 B 100.899 B
24 100.483 100.855 B 100.823 B 100.898 B
25 100.476 100.855 B 100.820 B 100.904 B
26 100.468 100.852 B 100.821 B 100.906 B
27 100.452 100.837 B 100.825 B 100.905 B
28 100.592 100.452 100.827 B 100.822 B 100.910 B
29 100.498 100.450 100.831 B 100.821 B 100.906 B
30 100.490 100.460 100.834 B 100.823 B 100.904 B
31 100.485 100.826 B 100.821 B

Minimum Daily 100.413 100.471 100.820 100.802
Mean 100.467 100.777 100.833 100.862
Maximum Daily 100.492 100.879 100.855 100.910
Maximum Inst. 100.543 101.161 100.860 100.913

Day Daily Mean Water Level (m)
January February March April May June July DecemberAugust September October November
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Table A2.61     S19 - Tar River Lowland Tributary near the Mouth mean daily discharges for 2003.

1 0.007 0.006 0.007 B 0.006 B 0.013 B
2 0.035 0.007 0.006 B 0.007 B 0.006 B 0.013 B
3 0.007 0.009 B 0.007 B 0.006 B 0.013 B
4 0.007 0.010 B 0.007 B 0.007 B 0.013 B
5 0.007 0.008 B 0.008 B 0.007 B 0.013 B
6 0.007 0.008 B 0.008 B 0.007 B 0.013 B
7 0.007 0.009 B 0.008 B 0.007 B 0.013 B
8 0.007 0.008 B 0.008 B 0.007 B 0.013 B
9 0.007 0.008 B 0.008 B 0.008 B 0.013 B

10 0.007 0.010 B 0.008 B 0.008 B 0.014 B
11 0.006 0.010 B 0.007 B 0.008 B 0.014 B
12 0.006 0.011 B 0.007 B 0.009 B 0.014 B
13 0.006 0.008 B 0.007 B 0.009 B
14 0.006 0.007 B 0.007 B 0.010 B
15 0.006 0.007 B 0.007 B 0.010 B
16 0.006 0.007 B 0.007 B 0.010 B
17 0.005 0.006 B 0.007 B 0.010 B
18 0.005 0.008 B 0.006 B 0.010 B
19 0.005 0.009 B 0.007 B 0.010 B
20 0.005 0.009 B 0.007 B 0.011 B
21 0.004 0.009 B 0.006 B 0.010 B
22 0.005 0.009 B 0.006 B 0.011 B
23 0.007 0.009 B 0.006 B 0.012 B
24 0.007 0.009 B 0.006 B 0.012 B
25 0.006 0.009 B 0.006 B 0.013 B
26 0.006 0.008 B 0.006 B 0.013 B
27 0.005 0.008 B 0.007 B 0.013 B
28 0.013 0.005 0.007 B 0.007 B 0.013 B
29 0.007 0.005 0.007 B 0.007 B 0.013 B
30 0.007 0.006 0.007 B 0.007 B 0.013 B
31 0.007 0.007 B 0.007 B

Minimum Daily 0.004 0.006 0.006 0.006
Mean 0.006 0.008 0.007 0.010
Maximum Daily 0.007 0.011 0.008 0.013
Maximum Inst. 0.010 0.037 0.008 0.013
Volume (dam3) 16 22 19 25

August September October November
Day Daily Mean Discharge (m3/s)

January February March April May June July December
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Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

May 08, 2001 1.22 101.218
Jun 10, 2001 0.58 100.575
Jul 08, 2001 0.90 100.904
Aug 06, 2001 0.44 100.435
Apr 25, 2002 0.20 100.203
May 15, 2002 0.16 100.155
Jun 09, 2002 0.24 100.239
Jul 11, 2002 0.58 100.581
Aug 11, 2002 1.72 101.723
Sep 13, 2002 1.11 101.113
May 02, 2003 9:24 AM MDT 0.71 Good 48.479 47.983
May 24, 2003 4:51 PM MDT 1.57 Good 48.832 47.973
Jun 25, 2003 12:55 PM MDT 1.11 Good 48.674 47.941
Aug 18, 2003 12:56 PM MDT 0.17 Good 48.368 47.951
Oct 11, 2003 8:30 AM MDT 0.41 Good 48.563 47.981

Time

Open-water measurements

Table A2.62     S20 - Muskeg River Upland field measurement summary.
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Figure A2.38      S20 - Muskeg River Upland stage-discharge rating curve.

Note: Two outliers were the result of beaver 
dam constructed downstream of hydrometric 
monitoring site.
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Figure A2.39     2003 water level hydrograph for Muskeg River Upland (S20).



Table A2.63     S20 - Muskeg River Upland water levels for 2003.

1 48.737 48.577 48.400 48.419 48.571
2 48.475 48.705 48.576 48.384 48.427 48.570
3 48.466 48.774 48.626 48.364 48.429 48.564
4 48.456 48.845 48.651 48.364 48.438 48.562
5 48.466 49.093 48.648 48.358 48.440 48.558
6 48.488 49.169 48.655 48.377 48.447 48.552
7 48.493 48.622 48.389 48.446 48.546
8 48.518 48.583 48.399 48.453 48.547
9 48.549 48.573 48.401 48.449 48.534

10 48.574 48.681 48.399 48.458 48.548
11 48.589 48.720 48.393 48.449 48.552
12 48.568 48.759 48.379 48.460
13 48.553 48.763 48.394 48.454
14 48.554 48.689 48.380 48.451
15 48.541 48.613 48.368 48.445
16 48.521 48.569 48.363 48.446
17 48.519 48.546 48.361 48.449
18 48.523 48.605 48.351 48.450
19 48.540 48.701 48.350 48.453
20 48.580 48.799 48.345 48.462
21 48.646 48.851 48.337 48.462
22 48.723 48.836 48.334 48.460
23 48.788 48.806 48.353 48.489
24 48.832 48.755 48.348 48.499
25 48.802 48.635 48.705 48.344 48.535
26 48.850 48.626 48.647 48.331 48.558
27 48.852 48.615 48.593 48.332 48.574
28 48.871 48.602 48.541 48.332 48.575
29 48.839 48.588 48.493 48.361 48.570
30 48.798 48.561 48.450 48.383 48.569
31 48.758 48.426 48.396

Minimum Daily 48.456 48.426 48.331 48.419
Mean 48.624 48.647 48.367 48.474
Maximum Daily 48.871 48.851 48.401 48.575
Maximum Inst. 48.878 48.919 48.485 48.609

Day Daily Mean Water Level (m)
January February March April May June July DecemberAugust September October November
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Table A2.64     S20 - Muskeg River Upland mean daily discharges for 2003.

1 1.30 0.905 0.315 0.224 0.438
2 0.695 1.22 0.894 0.282 0.235 0.435
3 0.677 1.39 1.000 0.246 0.237 0.424
4 0.656 1.58 1.05 0.239 0.249 0.418
5 0.676 2.28 1.03 0.225 0.251 0.411
6 0.722 2.51 1.04 0.248 0.260 0.399
7 0.734 0.953 0.259 0.258 0.387
8 0.787 0.855 0.269 0.268 0.386
9 0.856 0.826 0.266 0.260 0.363

10 0.910 1.06 0.257 0.272 0.385
11 0.945 1.15 0.242 0.257 0.392
12 0.897 1.23 0.216 0.274
13 0.864 1.23 0.232 0.263
14 0.866 1.05 0.206 0.258
15 0.836 0.862 0.182 0.247
16 0.793 0.756 0.170 0.247
17 0.790 0.701 0.161 0.251
18 0.797 0.819 0.145 0.251
19 0.836 1.03 0.141 0.254
20 0.924 1.25 0.135 0.268
21 1.08 1.37 0.123 0.267
22 1.27 1.33 0.119 0.262
23 1.43 1.24 0.140 0.307
24 1.54 1.11 0.134 0.323
25 1.46 1.05 0.980 0.128 0.382
26 1.59 1.03 0.840 0.112 0.422
27 1.60 1.01 0.717 0.113 0.449
28 1.65 0.975 0.601 0.112 0.449
29 1.56 0.941 0.500 0.146 0.439
30 1.46 0.877 0.415 0.175 0.436
31 1.35 0.366 0.192

Minimum Daily 0.656 0.366 0.112 0.224
Mean 1.04 0.941 0.191 0.294
Maximum Daily 1.65 1.37 0.315 0.449
Maximum Inst. 1.67 1.53 0.397 0.513
Volume (dam3) 2,700 2,520 512 762

Day Daily Mean Discharge (m3/s)
January February March April May June July DecemberAugust September October November
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Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Aug 09, 2002 0.035 295.587
Jun 10, 2002 0.000 295.459
May 04, 2003 1:10 PM MDT 0.069 Poor 295.370 294.775
May 27, 2003 11:17 AM MDT 0.046 Poor 295.390 294.778
Jun 24, 2003 10:09 AM MDT 0.053 Fair 295.406 294.745
Aug 19, 2003 12:45 PM MDT 0.000 Fair 295.519 294.745
Oct 14, 2003 4:32 PM MDT 0.000 Fair 295.612 294.791

Time

Open-water measurements

Table A2.65     S21 - Shelly Creek near the Mouth field measurement summary.

 



Table A2.66     S21 - Shelly Creek near the Mouth water levels for 2003.

1 295.363 295.353 295.626 295.394 295.569
2 295.348 295.361 295.624 295.388 295.574
3 295.342 295.384 295.621 295.383 295.578
4 295.366 295.331 295.419 295.622 295.382 295.582
5 295.373 295.335 295.407 295.623 295.381 295.584
6 295.399 295.348 295.366 295.624 295.378 295.587
7 295.404 295.341 295.407 295.621 295.375 295.590
8 295.399 295.332 295.361 295.642 295.367 295.593
9 295.383 295.319 295.422 295.672 295.353 295.597

10 295.372 295.373 295.512 295.668 295.343 295.598
11 295.353 295.391 295.549 295.626 295.340 295.597
12 295.336 295.388 295.557 295.623 295.338 295.597
13 295.316 295.388 295.586 295.622 295.336 295.593
14 295.301 295.402 295.592 295.604 295.338 295.592
15 295.291 295.399 295.596 295.591 295.340
16 295.280 295.394 295.595 295.581 295.337
17 295.322 295.392 295.595 295.564 295.332
18 295.353 295.410 295.603 295.544 295.329
19 295.382 295.409 295.604 295.542 295.325
20 295.371 295.395 295.606 295.522 295.320
21 295.344 295.399 295.607 295.502 295.323
22 295.319 295.424 295.620 295.488 295.330
23 295.307 295.436 295.620 295.480 295.414
24 295.289 295.401 295.625 295.457 295.460
25 295.286 295.358 295.629 295.435 295.493
26 295.357 295.346 295.631 295.415 295.519
27 295.378 295.337 295.632 295.400 295.540
28 295.393 295.339 295.630 295.381 295.552
29 295.386 295.331 295.627 295.377 295.558
30 295.425 295.321 295.628 295.397 295.563
31 295.386 295.626 295.399

Minimum Daily 295.319 295.353 295.377 295.320
Mean 295.370 295.540 295.545 295.394
Maximum Daily 295.436 295.632 295.672 295.563
Maximum Inst. 295.440 295.633 295.695 295.566

August September October November
Day Daily Mean Water Level (m)

January February March April May June July December
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Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

May 08, 2001 2.62 303.969
Jun 06, 2001 1.79 303.829
Jun 12, 2001 2.54 303.943
Jul 08, 2001 1.73 303.828
Sep 10, 2001 0.35 303.588
Oct 27, 2001 0.09 303.450
Jun 09, 2002 0.35 303.577
Jul 11, 2002 0.76 303.689
Sep 13, 2002 3.02 304.118
Apr 28, 2003 1:45 PM MDT 2.20 Good 303.851 303.180
May 24, 2003 1:55 PM MDT 2.56 Good 303.938 303.201
Jun 21, 2003 9:16 AM MDT 1.92 Good 303.794 303.209
Aug 18, 2003 9:54 AM MDT 0.68 Good 303.551 303.199
Oct 11, 2003 2:04 PM MDT 1.83 Good 303.872 303.221

Time

Open-water measurements

Table A2.67     S22 - Muskeg Creek near the Mouth field measurement summary.
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Figure A2.40     S22 - Muskeg Creek near the Mouth stage-discharge rating curve.
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Figure A2.41     2003 water level hydrograph for Muskeg Creek near the Mouth (S22).



Table A2.68     S22 - Muskeg Creek near the Mouth water levels for 2003.

1 303.799 303.969 303.953 303.763 303.420 303.921
2 303.772 303.979 303.962 303.732 303.416 303.920
3 303.767 304.029 303.986 303.698 303.408 303.917
4 303.766 304.008 304.012 303.688 303.408 303.911
5 303.754 304.006 304.015 303.689 303.415 303.902
6 303.760 304.024 304.010 303.672 303.408 303.891
7 303.786 304.018 304.026 303.661 303.401 303.881
8 303.827 304.028 304.021 303.662 303.395 303.867
9 303.832 304.030 304.023 303.648 303.385 303.854

10 303.867 304.023 304.061 303.640 303.390 303.874
11 303.885 304.011 304.043 303.632 303.391 303.870
12 303.889 303.995 304.021 303.616 303.402
13 303.876 303.976 304.000 303.611 303.408
14 303.846 303.965 303.963 303.605 303.424
15 303.845 303.940 303.935 303.592 303.471
16 303.826 303.908 303.902 303.583 303.496
17 303.823 303.888 303.879 303.577 303.511
18 303.838 303.864 303.918 303.565 303.529
19 303.871 303.823 303.943 303.567 303.540
20 303.892 303.802 303.972 303.556 303.552
21 303.887 303.800 304.010 303.538 303.566
22 303.894 303.841 304.029 303.523 303.591
23 303.921 303.882 304.032 303.513 303.697
24 303.936 303.869 304.025 303.504 303.723
25 303.937 303.866 304.013 303.486 303.771
26 304.040 303.883 303.980 303.478 303.826
27 304.034 303.889 303.951 303.463 303.879
28 303.852 304.031 303.918 303.916 303.455 303.907
29 303.840 304.033 303.912 303.873 303.455 303.915
30 303.823 304.016 303.913 303.833 303.451 303.918
31 303.993 303.795 303.437

Minimum Daily 303.754 303.800 303.795 303.437 303.385
Mean 303.879 303.935 303.971 303.583 303.552
Maximum Daily 304.040 304.030 304.061 303.763 303.918
Maximum Inst. 304.063 304.050 304.075 303.779 303.920

Day Daily Mean Water Level (m)
January February March April May June July DecemberAugust September October November
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Table A2.69     S22 - Muskeg Creek near the Mouth mean daily discharges for 2003.

1 1.77 2.72 2.63 1.59 0.303 2.43
2 1.63 2.78 2.68 1.44 0.292 2.43
3 1.60 3.10 2.82 1.28 0.273 2.41
4 1.60 2.96 2.99 1.24 0.271 2.37
5 1.54 2.95 3.01 1.24 0.290 2.32
6 1.57 3.06 2.97 1.17 0.273 2.26
7 1.70 3.03 3.08 1.12 0.256 2.21
8 1.91 3.09 3.04 1.12 0.243 2.13
9 1.94 3.10 3.05 1.06 0.220 2.05

10 2.13 3.06 3.30 1.03 0.230 2.16
11 2.23 2.98 3.19 0.999 0.233 2.14
12 2.25 2.88 3.04 0.938 0.259
13 2.18 2.76 2.91 0.915 0.272
14 2.01 2.69 2.68 0.893 0.312
15 2.01 2.54 2.52 0.845 0.440
16 1.91 2.36 2.32 0.809 0.513
17 1.89 2.25 2.20 0.788 0.562
18 1.97 2.11 2.42 0.745 0.620
19 2.15 1.89 2.56 0.753 0.658
20 2.26 1.78 2.74 0.713 0.699
21 2.24 1.77 2.97 0.650 0.749
22 2.28 1.98 3.10 0.600 0.838
23 2.43 2.21 3.11 0.567 1.28
24 2.52 2.14 3.07 0.539 1.40
25 2.53 2.12 3.00 0.484 1.63
26 3.17 2.22 2.78 0.459 1.91
27 3.13 2.25 2.61 0.415 2.20
28 2.04 3.11 2.41 2.41 0.394 2.35
29 1.98 3.12 2.38 2.16 0.393 2.40
30 1.89 3.01 2.39 1.94 0.382 2.41
31 2.87 1.75 0.346

Minimum Daily 1.54 1.77 1.75 0.346 0.220
Mean 2.21 2.53 2.74 0.836 0.813
Maximum Daily 3.17 3.10 3.30 1.59 2.41
Maximum Inst. 3.31 3.23 3.39 1.67 2.43
Volume (dam3) 5,930 6,560 7,350 2,240 2,110

Day Daily Mean Discharge (m3/s)
January February March April May June July DecemberAugust September October November
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         measurements summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Jun 20, 2001 775 226.743
Jul 04, 2001 1169 227.433
Jul 30, 2001 2980 229.433
Aug 11, 2001 1497 227.777
Aug 31, 2001 676 226.488
Oct 12, 2001 314 226.190
Oct 21, 2001 310 226.107
Oct 27, 2001 294 226.070
May 31, 2002 719 226.735
Jun 15, 2002 568 226.491
Jul 15, 2002 673 226.692
Aug 15, 2002 482 226.375
Sep 11, 2002 533 226.489
May 26, 2003 3:00 PM MDT 710 Fair 226.703 225.346
Jun 22, 2003 9:00 AM MDT 1032 Fair 227.400 225.350
Oct 16, 2003 1:53 PM MDT 464 Fair 226.128 225.327

Dec 18, 2001 116 225.772
Jan 09, 2002 114 225.640
Feb 05, 2002 103 225.284
Mar 22, 2002 91 224.990
Feb 11, 2003 12:50 PM MST 95 Fair 226.026 225.279
Mar 16, 2003 1:50 PM MST 117 Fair 226.009 224.705
Dec 16, 2003 1:53 PM MST 184 Fair 226.142 225.360

Ice-affected measurements

Time

Open-water measurements

Table A2.70     S24 - Athabasca River below Eymundson Creek field 
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Figure A2.42     S24 - Athabasca River below Eymundson Creek stage-discharge rating curve.
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Figure A2.43     2003 water level hydrograph for Athabasca River below Eymundson Creek (S24).



Table A2.71     S24 - Athabasca River below Eymundson Creek water levels for 2003.

1 225.962 B 225.984 B 226.130 B 225.876 B 227.933 227.503 227.875 226.960 226.378 226.357 226.697 B 226.105 B
2 225.944 B 225.992 B 226.197 B 226.041 B 227.748 227.558 227.795 226.893 226.330 226.334 226.644 B 226.086 B
3 225.925 B 225.997 B 226.211 B 226.233 B 227.487 227.431 227.798 226.821 226.283 226.321 226.328 B 226.068 B
4 225.901 B 226.003 B 226.270 B 226.245 B 227.311 227.418 227.809 226.774 226.266 226.311 225.983 B 226.056 B
5 225.887 B 226.001 B 226.379 B 226.202 B 227.188 227.564 227.768 226.766 226.268 226.282 226.204 B 226.058 B
6 225.886 B 225.981 B 226.496 B 226.005 B 227.110 227.637 227.759 226.748 226.273 226.250 226.904 B 226.046 B
7 225.883 B 225.966 B 226.650 B 225.643 B 227.092 227.811 227.815 226.743 226.264 226.223 226.941 B 226.021 B
8 225.884 B 225.967 B 226.789 B 225.383 B 227.079 227.950 227.816 226.763 226.236 226.197 226.850 B 226.019 B
9 225.893 B 225.978 B 226.923 B 225.264 B 227.039 227.861 227.738 226.794 226.226 226.175 226.815 B 226.046 B

10 225.905 B 225.983 B 226.975 B 226.194 B 226.984 227.676 227.658 226.806 226.227 226.178 226.777 B 226.072 B
11 225.900 B 226.019 B 226.951 B 226.274 B 226.944 227.530 227.610 226.806 226.222 226.173 226.740 B 226.098 B
12 225.882 B 226.036 B 226.924 B 226.287 B 226.911 227.467 227.591 226.838 226.200 226.172 226.650 B 226.127 B
13 225.863 B 226.044 B 226.909 B 226.308 B 226.881 227.464 227.583 226.878 226.222 226.166 226.553 B 226.127 B
14 225.842 B 226.050 B 226.930 B 226.342 B 226.860 227.479 227.559 226.934 226.247 226.158 226.504 B 226.129 B
15 225.880 B 226.058 B 226.767 B 226.371 B 226.864 227.584 227.528 226.956 226.276 226.152 226.456 B 226.126 B
16 225.906 B 226.065 B 226.629 B 226.187 B 226.907 227.682 227.508 226.922 226.349 226.148 226.402 B 226.127 B
17 225.923 B 226.067 B 226.409 B 226.072 B 226.992 227.720 227.461 226.896 226.369 226.147 226.530 B 226.112 B
18 225.951 B 226.068 B 226.128 B 226.242 B 227.171 227.659 227.408 226.900 226.363 226.176 226.503 B 226.106 B
19 225.946 B 226.068 B 225.509 B 226.884 B 227.239 227.570 227.425 226.903 226.332 226.191 226.436 B 226.094 B
20 225.970 B 226.059 B 225.245 B 227.011 B 227.207 227.547 227.462 226.843 226.315 226.159 226.414 B 226.101 B
21 225.992 B 226.051 B 225.246 B 227.149 B 227.154 227.504 227.450 226.762 226.320 226.164 226.402 B 226.106 B
22 226.005 B 226.055 B 225.438 B 227.423 B 227.064 227.392 227.391 226.687 226.317 226.139 226.349 B 226.114 B
23 225.990 B 226.046 B 225.564 B 228.148 B 226.980 227.358 227.345 226.633 226.356 226.182 226.279 B 226.122 B
24 225.962 B 226.055 B 225.247 B 227.742 B 226.888 227.484 227.312 226.591 226.324 226.220 226.228 B 226.103 B
25 225.932 B 226.057 B 225.248 B 227.734 B 226.797 227.797 227.263 226.560 226.389 226.193 226.187 B 226.085 B
26 225.927 B 226.049 B 225.248 B 227.748 B 226.717 228.270 227.183 226.532 226.390 226.257 226.151 B 226.077 B
27 225.925 B 226.056 B 225.510 B 227.972 B 226.668 228.478 227.115 226.508 226.419 226.280 226.174 B 226.068 B
28 225.900 B 226.090 B 225.731 B 227.831 B 226.615 228.397 227.069 226.479 226.410 226.369 226.202 B 226.052 B
29 225.891 B 226.206 B 227.768 B 226.579 228.201 227.044 226.437 226.402 226.526 226.181 B 226.066 B
30 225.925 B 226.283 B 227.837 226.561 228.015 227.024 226.399 226.385 226.567 226.131 B 226.092 B
31 225.969 B 226.233 B 226.709 226.997 226.392 226.576 B 226.118

Minimum Daily 225.842 B 225.966 B 225.245 B 225.264 B 226.561 227.358 226.997 226.392 226.200 226.139 225.983 B 226.019 B
Mean 225.921 B 226.030 B 226.173 B 226.681 B 227.022 227.700 227.489 226.739 226.312 226.250 226.454 B 226.088 B
Maximum Daily 226.005 B 226.090 B 226.975 B 228.148 B 227.933 228.478 227.875 226.960 226.419 226.576 B 226.941 B 226.129 B
Maximum Inst. 226.012 B 226.109 B 226.998 B 228.935 B 227.976 228.496 227.934 226.982 226.441 226.618 226.963 B 226.133 B

Day Daily Mean Water Level (m)
January February March April May June July DecemberAugust September October November
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Table A2.72     S24 - Athabasca River below Eymundson Creek mean daily discharges for 2003.

1 83.4 B 87.2 B 102. B 141. B 920. B 1,176 1,454 822. 518. 508. 548. B 192. B
2 80.3 B 88.7 B 102. B 151. B 929. B 1,214 1,390 783. 496. 497. 320. B 191. B
3 77.0 B 89.7 B 101. B 154. B 934. B 1,124 1,393 743. 475. 492. 310. B 189. B
4 73.0 B 90.7 B 99.4 B 157. B 945. B 1,115 1,401 717. 467. 487. 300. B 188. B
5 70.8 B 90.3 B 94.7 B 156. B 946. B 1,218 1,370 712. 468. 474. 300. B 187. B
6 70.5 B 86.7 B 92.1 B 157. B 945. B 1,271 1,363 703. 470. 460. 300. B 185. B
7 70.1 B 84.0 B 92.7 B 157. B 930. B 1,404 1,406 700. 466. 449. 305. B 186. B
8 70.3 B 84.3 B 94.2 B 156. B 894. 1,513 1,407 711. 454. 438. 310. B 184. B
9 71.7 B 86.2 B 95.1 B 165. B 869. 1,443 1,347 727. 450. 428. 320. B 184. B

10 73.6 B 87.1 B 97.7 B 174. B 837. 1,300 1,287 734. 450. 430. 325. B 184. B
11 72.9 B 94.0 B 99.8 B 180. B 813. 1,193 1,251 734. 448. 428. 330. B 184. B
12 70.0 B 98.1 B 103. B 191. B 794. 1,148 1,237 752. 439. 427. 320. B 185. B
13 66.9 B 100. B 104. B 211. B 776. 1,147 1,232 775. 448. 425. 300. B 185. B
14 63.7 B 102. B 106. B 235. B 765. 1,157 1,214 807. 459. 421. 284. B 185. B
15 69.6 B 105. B 106. B 270. B 767. 1,233 1,192 820. 472. 419. 338. B 185. B
16 73.8 B 107. B 107. B 313. B 791. 1,305 1,178 800. 504. 417. 329. B 185. B
17 76.6 B 108. B 107. B 368. B 841. 1,334 1,145 785. 513. 417. 310. B 185. B
18 81.4 B 109. B 106. B 390. B 951. 1,287 1,108 788. 510. 429. 313. B 185. B
19 80.6 B 110. B 107. B 409. B 995. 1,222 1,119 789. 497. 435. 326. B 186. B
20 84.7 B 109. B 107. B 437. B 974. 1,205 1,145 755. 489. 422. 313. B 183. B
21 88.8 B 108. B 105. B 418. B 940. 1,175 1,137 710. 491. 424. 291. B 187. B
22 91.2 B 109. B 112. B 577. B 885. 1,097 1,096 670. 490. 414. 279. B 183. B
23 88.4 B 108. B 117. B 676. B 834. 1,074 1,065 642. 507. 432. 259. B 173. B
24 83.4 B 111. B 116. B 787. B 781. 1,161 1,043 621. 493. 447. 257. B 167. B
25 78.1 B 104. B 118. B 926. B 729. 1,394 1,010 605. 522. 436. 220. B 164. B
26 77.3 B 104. B 120. B 1,028 B 686. 1,786 959. 591. 523. 464. 210. B 157. B
27 77.0 B 103. B 123. B 972. B 660. 1,974 916. 579. 537. 473. 205. B 153. B
28 72.8 B 102. B 126. B 919. B 633. 1,899 888. 565. 532. 513. 200. B 157. B
29 71.3 B 130. B 910. B 614. 1,725 872. 545. 529. 588. 195. B 165. B
30 77.0 B 134. B 913. B 605. 1,567 860. 527. 521. 608. 193. B 171. B
31 84.5 B 143. B 685. 844. 524. 573. B 170. B

Minimum Daily 63.7 B 84.0 B 92.1 B 141. B 605. 1,074 844. 524. 439. 414. 193. B 153. B
Mean 76.5 B 98.8 B 109. B 423. B 828. 1,329 1,172 701. 488. 461. 294. B 180. B
Maximum Daily 91.2 B 111. B 143. B 1,028 B 995. 1,974 1,454 822. 537. 608. 548. B 192. B
Maximum Inst. 92.4 B 126. B 417. B 2,294 B 1,535 1,991 1,500 835. 547. 627. 763. B 241. B
Volume (dam3) 205,000 239,000 291,000 1,100,000 2,220,000 3,440,000 3,140,000 1,880,000 1,260,000 1,230,000 761,000 481,000
*Ice affected discharge data February 2 to March 7 and October 31 to December 31 was determined by MSA. 

Day Daily Mean Discharge (m3/s)
January February* March* April* May* June July December*August September October* November*
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         summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Jan 08, 2003 11:40 AM MST 0.577 97.385 96.442
Feb 09, 2003 2:23 PM MST 0.023 Fair 97.330
Mar 12, 2003 MST 0.000 Good n/a
Oct 19, 2003 9:00 AM MDT None 97.913 96.468
Dec 15, 2003 2:07 PM MST 1.484 Good 97.498 96.434

Ice-affected measurements

Time

Table A2.73     S26 - MacKay River near Fort MacKay (07DB001) field measurement 
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Figure A2.44     S26 MacKay River near Fort MacKay (07DB001) stage-discharge rating curve.

Note: the rating curves are based on 
provisional discharges reported by WSC.
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Figure A2.45     2003 water level hydrograph for MacKay River near Fort MacKay (07DB001) (S26).



Table A2.74     S26 - Mackay River near Fort McKay (07DB001) water levels for 2003.

1 97.377 B 97.259 B 97.333 B 98.180 97.641 97.625 97.413 97.205 97.908 97.961 B 97.526 B
2 97.382 B 97.259 B 97.339 B 98.160 97.614 97.602 97.382 97.195 97.889 97.877 B 97.591 B
3 97.386 B 97.235 B 97.354 B 98.152 97.595 97.588 97.352 97.186 97.862 98.430 B 97.593 B
4 97.387 B 97.243 B 97.369 B 98.103 97.622 97.572 97.334 97.184 97.839 98.775 B 97.534 B
5 97.379 B 97.242 B 97.380 B 98.070 97.702 97.566 97.315 97.188 97.817 98.492 B 97.526 B
6 97.374 B 97.226 B 97.387 B 98.053 97.708 97.580 97.324 97.198 97.791 98.307 B 97.512 B
7 97.384 B 97.213 B 97.398 B 98.036 97.694 97.627 97.347 97.223 97.769 98.134 B 97.502 B
8 97.386 B 97.211 B 97.412 B 98.055 97.670 97.658 97.369 97.231 97.749 98.100 B 97.508 B
9 97.372 B 97.208 B 97.488 B 98.124 97.636 97.685 97.436 97.232 97.733 98.012 B 97.491 B

10 97.375 B 97.213 B 97.575 B 98.157 97.606 97.827 97.470 97.232 97.744 98.025 B 97.509 B
11 97.366 B 97.215 B 97.562 B 98.159 97.577 97.897 97.475 97.229 97.807 97.968 B 97.505 B
12 97.383 B 97.203 B 97.623 B 98.133 97.552 97.875 97.494 97.231 97.870 97.907 B 97.516 B
13 97.396 B 97.214 B 97.642 B 98.097 97.528 97.843 97.494 97.218 97.901 97.848 B 97.503 B
14 97.403 B 97.215 B 97.700 B 98.067 97.507 97.811 97.477 97.227 97.905 97.898 B 97.497 B
15 97.405 B 97.204 B 97.885 B 98.037 97.490 97.770 97.469 97.321 97.906 97.968 B 97.503 B
16 97.401 B 97.202 B 97.947 B 98.018 97.469 97.723 97.459 97.392 97.900 97.874 B 97.503 B
17 97.387 B 97.205 B 98.112 B 97.994 97.460 97.699 97.438 97.430 97.894 97.805 B 97.505 B
18 97.373 B 97.201 B 98.144 B 97.973 97.439 97.698 97.419 97.445 97.887 97.789 B 97.502 B
19 97.361 B 97.218 B 98.133 B 97.947 97.418 97.723 97.397 97.452 97.890 97.812 B 97.507 B
20 97.350 B 97.231 B 98.141 97.922 97.394 97.712 97.381 97.471 97.913 97.724 B 97.511 B
21 97.339 B 97.246 B 98.168 97.894 97.372 97.696 97.367 97.495 97.923 97.635 B 97.497 B
22 97.317 B 97.262 B 98.184 97.849 97.378 97.676 97.346 97.504 97.925 97.573 B 97.485 B
23 97.290 B 97.272 B 98.174 97.809 97.419 97.662 97.334 97.542 97.923 97.604 B 97.479 B
24 97.281 B 97.277 B 98.250 97.782 97.540 97.649 97.315 97.704 97.978 97.645 B 97.464 B
25 97.286 B 97.294 B 98.316 97.748 97.630 97.637 97.300 97.816 98.081 97.699 B 97.455 B
26 97.274 B 97.313 B 98.243 97.730 97.653 97.600 97.284 97.902 98.131 97.693 B 97.456 B
27 97.273 B 97.310 B 98.223 97.714 97.673 97.563 97.270 97.934 98.203 97.655 B 97.459 B
28 97.264 B 97.315 B 98.220 97.691 97.682 97.528 97.256 97.944 98.284 97.614 B 97.461 B
29 97.328 B 98.163 97.671 97.667 97.495 97.240 97.939 98.290 97.592 B 97.455 B
30 97.357 B 98.167 97.662 97.639 97.466 97.229 97.927 98.222 97.580 B 97.453 B
31 97.349 B 97.661 97.439 97.215 98.085 B 97.441 B

Minimum Daily 97.201 B 97.333 B 97.661 97.372 97.439 97.215 97.184 97.733 97.573 B 97.441 B
Mean 97.250 B 97.834 B 97.956 97.566 97.661 97.368 97.440 97.936 97.900 B 97.498 B
Maximum Daily 97.357 B 98.316 98.180 97.708 97.897 97.494 97.944 98.290 98.775 B 97.593 B
Maximum Inst. 97.365 B 98.504 98.211 97.716 97.905 97.503 97.949 98.304 98.932 B 97.626 B

August September October November
Day Daily Mean Water Level (m)

January February March April May June July December
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Table A2.75     S26 - Mackay River near Fort McKay (07DB001) mean daily discharges for 2003.

1 0.541 B 0.000 B 0.027 B 41.6  16.2  16.9  7.29  2.37  25.3  30.4 B 1.79 B
2 0.592 B 0.000 B 0.027 B 40.7  15.2  16.0  6.27  2.19  24.5  28.0 B 2.90 B
3 0.619 B 0.000 B 0.023 B 40.3  14.8  15.1  5.49  2.05  23.4  25.7 B 2.92 B
4 0.623 B 0.000 B 0.030 B 37.1  16.1  14.2  5.18  2.01  22.3  23.7 B 1.89 B
5 0.533 B 0.000 B 0.039 B 35.2  19.6  13.9  4.92  2.02  21.2  21.8 B 1.76 B
6 0.480 B 0.000 B 0.049 B 34.8  19.8  14.5  5.35  2.09  19.9  20.0 B 1.56 B
7 0.585 B 0.000 B 0.062 B 34.0  19.3  16.5  6.01  2.36  18.9  18.4 B 1.42 B
8 0.609 B 0.000 B 0.074  35.0  18.1  17.9  6.71  2.40  18.0  17.0 B 1.51 B
9 0.453 B 0.000 B 0.083  39.1  16.6  19.2  9.10  2.39  17.1  15.6 B 1.28 B

10 0.473 B 0.000 B 0.133 B 41.2  15.4  25.6  10.3  2.36  17.5  14.4 B 1.53 B
11 0.381 B 0.000 B 0.254 B 41.3  14.1  28.6  10.5  2.30  20.3  13.2 B 1.48 B
12 0.379 B 0.000 B 0.390 B 39.9  13.0  27.6  11.2  2.29  23.0  12.1 B 1.65 B
13 0.516 B 0.000 B 0.419 B 37.8  11.9  26.2  11.1  2.15  24.3  11.2 B 1.45 B
14 0.587 B 0.000 B 0.807 B 35.9  10.9  24.8  10.1  2.21  24.5  10.9 B 1.38 B
15 0.624 B 0.000 B 2.82 B 34.1  10.2  22.9  9.71  3.59  24.3  13.2 B 1.46 B
16 0.583 B 0.000 B 3.04 B 32.9  9.31  20.6  9.14  5.18  24.1  10.00 B 1.45 B
17 0.437 B 0.000 B 8.78 B 32.0  8.83  19.4  8.43  6.08  23.7  7.89 B 1.48 B
18 0.312 B 0.000 B 10.4 B 31.0  8.21  19.7  7.68  6.39  23.5  7.45 B 1.44 B
19 0.218 B 0.000 B 10.5 B 29.9  7.47  21.0  7.37  6.54  23.8  8.13 B 1.51 B
20 0.144 B 0.000 B 11.3 B 28.8  6.76  20.4  6.91  7.09  24.7  5.74 B 1.55 B
21 0.082 B 0.000 B 12.7 B 27.7  6.16  19.6  6.42  7.78  25.1  3.68 B 1.35 B
22 0.012 B 0.000 B 12.5 B 25.7  6.45  19.0  5.78  8.06  24.9  2.50 B 1.19 B
23 0.000 B 0.000 B 11.3 B 23.8  7.91  18.4  5.37  9.69  24.8  3.07 B 1.10 B
24 0.000 B 0.000 B 17.1 B 22.7  12.7  17.8  4.83  17.0  27.5 A 3.90 B 0.926 B
25 0.000 B 0.004 B 41.7 B 21.2  16.8  16.9  4.39  21.8  31.9 A 5.15 B 0.817 B
26 0.000 B 0.050 B 46.0  20.4  18.2  15.5  3.98  25.4  34.6  5.00 B 0.818 B
27 0.000 B 0.020 B 44.8  19.6  19.0  13.8  3.61  26.7  38.8  4.15 B 0.854 B
28 0.000 B 0.020 B 44.3  18.6  19.3  12.1  3.29  27.2  44.1  3.29 B 0.874 B
29 0.022 B 40.6  17.5  18.6  10.4  2.98  26.9  44.3  2.89 B 0.800 B
30 0.025 B 40.8  17.2  17.1  9.21  2.78  26.2  40.5  2.64 B 0.771 B
31 0.027 B 17.1  8.19  2.53  33.2  0.646 B

Minimum Daily 0.000 B 0.023 B 17.1 6.16 8.19 2.53 2.01 17.1 2.50 B 0.646 B
Mean 0.005 B 12.0 B 30.8 13.8 18.1 6.60 8.76 26.3 11.7 B 1.40 B
Maximum Daily 0.050 B 46.0 41.6 19.8 28.6 11.2 27.2 44.3 30.4 B 2.92 B
Maximum Inst. 0.388 B 64.2 46.6 19.5 28.7 10.8 26.4 45.8 82.7 B 3.54 B
Volume (dam3) 14 31,200 82,400 35,800 48,500 17,700 22,700 70,300 30,300 3,760
*Discharge from March 27 to November 1 is provisional data provided by the Water Survey of Canada, discharge from November 2 - 11 was determined by MSA.

August* September* October* November*
Day Daily Mean Discharge (m3/s)

January February March* April* May* June* July* December
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         summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Jan 14, 2002 9.19 97.507
Feb 07, 2002 7.69 97.507
Mar 16, 2002 6.41 97.582
Apr 09, 2002 6.47 97.655
May 14, 2002 97.507
Oct 23, 2002 12:41 PM 97.470
Dec 03, 2002 10:00 AM MST 14.7 97.624 96.490
Jan 07, 2003 8:52 AM MST 11.0 97.644 96.482
Dec 17, 2003 10:24 AM MST 11.9 Good 97.703 96.522
Jan 31, 2004 10:02 AM MST 6.78 Good 97.678 96.504

Ice-affected measurements

Time

Table A2.76     S27 - Firebag River near the Mouth (07DC001) field measurement 
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Figure A2.46     S27 - Firebag River near the Mouth (07DC001) stage-discharge rating curve.

Note: the rating curve is based on provisional 
discharges reported by WSC.
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Figure A2.47     2003 water level hydrograph for Firebag River near the Mouth (07DC001) (S27).     



Table A2.77     S27 - Firebag River near the Mouth (07DC001) water levels for 2003.

1 97.843 B 97.898 B 97.768 97.658 97.661 97.531 97.311 97.687 97.757 B 97.929 B
2 97.847 B 97.906 B 97.728 97.641 97.693 97.505 97.325 97.669 97.985 B 97.905 B
3 97.849 B 97.907 B 97.693 97.632 97.807 97.478 97.322 97.649 98.000 B 97.885 B
4 97.847 B 97.910 B 97.642 97.665 97.920 97.462 97.331 97.630 97.978 B 97.863 B
5 97.849 B 97.910 B 97.605 97.822 97.945 97.467 97.335 97.611 98.045 B 97.831 B
6 97.847 B 97.913 B 97.600 97.943 97.941 97.478 97.340 97.593 98.009 B 97.818 B
7 97.844 B 97.913 B 97.617 98.021 97.920 97.487 97.345 97.577 97.936 B 97.802 B
8 97.842 B 97.916 B 97.658 98.054 97.880 97.493 97.350 97.562 97.998 B 97.777 B
9 97.844 B 97.920 B 97.686 98.045 97.849 97.507 97.353 97.550 98.070 B 97.760 B

10 97.846 B 97.934 B 97.698 98.002 97.904 97.509 97.353 97.548 98.080 B 97.745 B
11 97.846 B 97.951 B 97.693 97.945 97.964 97.504 97.364 97.548 98.105 B 97.730 B
12 97.847 B 97.956 B 97.678 97.891 97.956 97.502 97.389 97.549 98.142 B 97.721 B
13 97.849 B 97.996 B 97.658 97.836 97.917 97.498 97.407 97.545 98.090 B 97.713 B
14 97.853 B 98.103 B 97.636 97.792 97.866 97.488 97.421 97.536 98.080 B 97.699 B
15 97.858 B 98.155 B 97.616 97.751 97.820 97.478 97.425 97.530 98.118 B 97.699 B
16 97.859 B 98.175 B 97.595 97.709 97.778 97.467 97.429 97.521 98.044 B 97.694 B
17 97.866 B 98.240 B 97.590 97.671 97.738 97.452 97.450 97.519 98.014 B 97.690 B
18 97.871 B 98.338 B 97.586 97.637 97.725 97.435 97.464 97.516 97.998 B 97.685 B
19 97.872 B 98.398 B 97.572 97.610 97.749 97.428 97.472 97.520 97.995 B 97.683 B
20 97.874 B 98.445 B 97.598 97.577 97.790 97.416 97.476 97.526 97.986 B 97.679 B
21 97.875 B 98.513 B 97.662 97.555 97.807 97.407 97.479 97.532 98.000 B 97.683 B
22 97.879 B 98.589 B 97.725 97.568 97.813 97.396 97.490 97.534 98.034 B 97.679 B
23 97.884 B 98.495 B 97.758 97.624 97.813 97.385 97.521 97.542 98.131 B 97.680 B
24 97.887 B 98.233 B 97.760 97.693 97.790 97.374 97.563 97.569 98.197 B 97.680 B
25 97.886 B 98.173 97.745 97.731 97.763 97.364 97.627 97.587 98.211 B 97.676 B
26 97.880 B 98.101 97.742 97.740 97.728 97.353 97.681 97.601 98.145 B 97.678 B
27 97.875 B 98.040 97.756 97.730 97.687 97.345 97.712 97.642 98.101 B 97.678 B
28 97.874 B 97.942 97.754 97.713 97.654 97.339 97.720 97.726 98.066 B 97.673 B
29 97.877 B 97.864 97.737 97.696 97.616 97.332 97.713 97.783 98.017 B 97.676 B
30 97.884 B 97.812 97.712 97.674 97.588 97.325 97.702 97.783 97.968 B 97.677 B
31 97.893 B 97.685 97.560 97.316 97.720 B 97.675 B

Minimum Daily 97.842 B 97.812 97.572 97.555 97.560 97.316 97.311 97.516 97.757 B 97.673 B
Mean 97.863 B 98.088 B 97.676 97.754 97.795 97.436 97.462 97.594 98.043 B 97.734 B
Maximum Daily 97.893 B 98.589 B 97.768 98.054 97.964 97.531 97.720 97.783 98.211 B 97.929 B
Maximum Inst. 97.897 B 98.599 B 97.794 98.060 97.969 97.544 97.721 97.812 98.233 B 97.938 B

JulyMarch April May June DecemberAugust September October November
Day Daily Mean Water Level (m)

January February
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Table A2.78     S27 - Firebag River near the Mouth (07DC001) mean daily discharges for 2003.

1 6.40 B 7.88 B 56.6  45.8  46.3  33.3  17.3  48.3  43.8 E 16.9 B
2 6.41 B 9.12 B 53.1  44.1  49.2  31.2  18.1  46.3  39.6 E 15.9 B
3 6.43 B 8.07 B 49.8  43.6  60.1  29.6  17.9  44.7  35.8 E 15.2 B
4 6.55 B 7.79 B 45.1  46.1  70.3  28.6  18.5  42.7  32.4 E 14.4 B
5 7.01 B 6.71 B 42.2  61.3  72.0  29.1  18.9 A 41.0  29.3 E 12.9 B
6 6.16 B 6.45 B 41.8  72.5  71.7  30.0  19.1  39.5  26.5 E 12.8 B
7 5.65 B 6.31 B 43.3  79.4  70.0 A 30.9  19.6 A 38.0  24.0 E 12.4 B
8 5.10 B 7.54 B 46.5  82.9  66.5  31.2  19.9  36.6  21.7 E 11.4 B
9 4.82 B 9.56 B 49.2  81.9  63.7  32.2  20.1  35.7  19.6 E 11.0 B

10 4.41 B 9.84 B 49.8  77.7  68.7 A 32.2  20.4  35.5  17.7 E 10.7 B
11 4.19 B 8.95 B 48.7  72.7  73.5  32.0  21.4  35.6  16.0 E 10.4 B
12 4.55 B 9.56 B 46.9  68.2  72.7  31.9  23.3  35.9  14.5 E 10.5 B
13 4.80 B 14.7 B 45.1  63.6  69.3  31.5  24.7  35.4  13.1 E 10.7 B
14 5.47 B 19.4 B 43.2  58.9  64.5  30.9  26.0  34.9 A 14.9 B 10.4 B
15 6.29 B 26.4 B 41.5  54.9  60.2  30.0  26.5  34.3 18.4 B 11.1 B
16 7.30 B 27.4 B 40.0  51.0  56.3  29.0  27.1  33.6 14.0 B 11.5 B
17 9.07 B 27.0 B 40.1  46.3 A 52.2  28.3  28.9  33.4 12.6 B 11.7 B
18 10.4 B 27.0 B 39.8  42.5  51.5  27.1 A 30.0  33.2 12.3 B 11.4 B
19 11.7 B 27.0 B 38.6  40.6  53.8  26.6  30.4 A 33.5 12.7 B 11.2 B
20 12.6 B 41.2 B 40.7  38.0  57.9  25.5  30.6  34.1 12.8 B 10.8 B
21 13.1 B 55.4 B 46.3  36.5  59.3  24.8  30.9 A 34.5 14.5 B 10.9 B
22 13.4 B 69.5 B 51.8  37.8  59.5  22.9  31.6  34.7 17.6 B 10.6 B
23 13.1 B 83.7 B 54.8  42.6 A 59.7 A 21.8  34.1  35.3 25.9 B 10.5 B
24 12.2 B 97.9 B 54.6  48.5  57.0  21.1  37.7  37.7 31.9 B 10.4 B
25 10.7 B 107.  52.9  51.9  54.4  20.4  43.3  39.2 34.0 B 10.00 B
26 9.09 B 91.5  53.2  52.7  50.5  19.7  48.2 A 40.5 29.4 B 10.1 B
27 7.68 B 83.9  54.5  51.8  46.6  19.2  51.0  44.1 26.7 B 9.91 B
28 7.21 B 73.9  54.3  50.4  43.9  18.9  51.7  51.7 24.7 B 9.48 B
29 6.80 B 65.7  52.4  49.1  40.6  18.5  51.0  57.1 21.8 B 9.60 B
30 7.03 B 60.5  50.1  47.2  38.2  18.1  49.6  57.1 18.9 B 9.50 B
31 7.70 B 47.2  35.9  17.5  48.4 B 9.28 B

Minimum Daily 4.19 B 6.31 B 38.6 36.5 35.9 17.5 17.3 33.2 12.3 B 9.28 B
Mean 7.85 B 36.6 B 47.6 54.7 57.9 26.6 29.6 39.8 22.6 B 11.4 B
Maximum Daily 13.4 B 107. 56.6 82.9 73.5 33.3 51.7 57.1 43.8 B 16.9 B
Maximum Inst. 68.1 B 145. 58.1 84.6 75.3 35.6 51.3 59.8 87.5 B 17.4 B
Volume (dam3) 21,000 94,800 127,000 142,000 155,000 71,200 76,700 107,000 58,500 30,600

Day Daily Mean Discharge (m3/s)
January February March April May June July DecemberAugust September October November
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        summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Jul 14, 1988 2.80 324.498
Sep 13, 1988 1.33 324.282
May 11, 1989 5.16 324.582
May 30, 1989 3.74 324.550
Jun 28, 1989 1.36 324.260
Aug 30, 1989 0.669 324.021
Oct 26, 1989 0.522 324.055
Sep 19, 2001 0.139 323.973
Nov 01, 2001 0.059 323.505
Jul 10, 2002 0.544 324.104
Aug 09, 2002 2.78 324.424
Sep 12, 2002 1.98 324.245
May 04, 2003 11:20 AM MDT 1.01 Good 324.037 322.558
May 27, 2003 9:51 AM MDT 2.04 Good 324.230 322.424
Jun 24, 2003 8:59 AM MDT 1.26 Good 324.075 322.494
Aug 19, 2003 11:49 AM MDT 0.321 Good 323.855 322.638
Oct 14, 2003 5:42 PM MDT 0.920 Good 324.150 322.521

Time

Open-water measurements

Table A2.79     S28 - Khahago Creek below Black Fly Creek field measurement 
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Figure A2.48     S28 Khahago Creek below Black Fly Creek stage-discharge rating curve.
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Figure A2.49     2003 water level hydrograph for Khahago Creek below Blackfly Creek (S28).



Table A2.80     S28 - Khahago Creek below Black Fly Creek water levels for 2003.

1 324.194 324.270 324.081 323.934 324.349
2 324.157 324.323 324.045 323.938 324.332
3 324.138 324.352 324.030 323.959 324.315
4 324.118 324.373 324.004 323.967 324.303
5 324.001 324.097 324.359 324.013 323.979 324.280
6 323.993 324.125 324.415 324.028 323.988 324.261
7 324.017 324.169 324.408 324.036 323.991 324.243
8 324.068 324.196 324.380 324.036 324.002 324.228
9 324.133 324.186 324.382 324.027 324.002 324.229

10 324.161 324.167 324.421 324.033 324.004 324.222
11 324.152 324.152 324.425 324.015 324.009 324.217
12 324.122 324.131 324.395 323.994 324.039 324.198
13 324.100 324.102 324.347 323.978 324.056 324.172
14 324.090 324.079 324.290 323.951 324.066 324.155
15 324.071 324.055 324.253 323.928 324.085
16 324.045 324.028 324.213 323.902 324.095
17 324.074 323.998 324.167 323.885 324.097
18 324.028 323.960 324.213 323.857 324.109
19 324.055 323.928 324.331 323.853 324.115
20 324.053 323.895 324.416 323.820 324.117
21 324.090 323.908 324.456 323.796 324.143
22 324.156 323.967 324.468 323.779 324.160
23 324.152 324.046 324.463 323.757 324.220
24 324.147 324.082 324.421 323.730 324.244
25 324.147 324.115 324.390 323.702 324.329
26 324.225 324.140 324.357 323.676 324.371
27 324.236 324.132 324.305 323.666 324.390
28 324.247 324.161 324.241 323.656 324.385
29 324.248 324.176 324.186 323.719 324.371
30 324.203 324.197 324.162 323.874 324.359
31 324.204 324.121 323.912

Minimum Daily 323.895 324.121 323.656 323.934
Mean 324.093 324.332 323.896 324.117
Maximum Daily 324.197 324.468 324.081 324.390
Maximum Inst. 324.210 324.490 324.101 324.393

Day Daily Mean Water Level (m)
January February March April May June July DecemberAugust September October November
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Table A2.81     S28 - Khahago Creek below Black Fly Creek mean daily discharges for 2003.

1 1.59 2.10 1.04 0.415 2.02
2 1.39 2.52 0.897 0.422 1.91
3 1.29 2.78 0.847 0.462 1.80
4 1.20 2.98 0.761 0.478 1.73
5 0.752 1.10 2.84 0.788 0.504 1.59
6 0.727 1.23 3.43 0.840 0.522 1.49
7 0.801 1.46 3.34 0.867 0.530 1.40
8 0.987 1.60 3.04 0.867 0.553 1.32
9 1.27 1.55 3.06 0.836 0.554 1.33

10 1.41 1.44 3.48 0.856 0.559 1.30
11 1.36 1.36 3.52 0.794 0.571 1.27
12 1.22 1.26 3.21 0.729 0.645 1.19
13 1.11 1.13 2.73 0.683 0.690 1.08
14 1.08 1.03 2.25 0.609 0.718 1.01
15 0.998 0.936 1.97 0.550 0.773
16 0.899 0.839 1.71 0.491 0.805
17 1.01 0.743 1.44 0.456 0.810
18 0.839 0.631 1.72 0.400 0.850
19 0.936 0.552 2.59 0.393 0.871
20 0.928 0.476 3.43 0.339 0.879
21 1.07 0.504 3.89 0.301 0.969
22 1.38 0.653 4.04 0.277 1.03
23 1.36 0.902 3.99 0.249 1.29
24 1.34 1.04 3.49 0.218 1.40
25 1.34 1.18 3.15 0.189 1.89
26 1.78 1.30 2.82 0.164 2.17
27 1.86 1.26 2.36 0.156 2.31
28 1.93 1.41 1.89 0.148 2.28
29 1.94 1.49 1.55 0.154 2.17
30 1.65 1.61 1.41 0.320 2.09
31 1.65 1.21 0.377

Minimum Daily 0.476 1.21 0.148 0.415
Mean 1.14 2.71 0.535 1.01
Maximum Daily 1.61 4.04 1.04 2.31
Maximum Inst. 1.69 4.34 1.12 2.34
Volume (dam3) 2,950 7,250 1,430 2,610

Day Daily Mean Discharge (m3/s)
January February March April May June July DecemberAugust September October November
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         summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

May 01, 2003 9:35 AM MDT 25.311 Excellent 95.167 94.313
May 01, 2003 95.167 94.157
Jun 22, 2003 6:18 PM MDT 35.704 Good 95.480 94.158
Oct 10, 2003 4:56 PM MDT 10.182 Good 94.934 94.157

Jan 13, 2002 2.46 94.925
Feb 04, 2002 2.14 95.034
Apr 10, 2002 2.06 95.198
Nov 29, 2002 4.84 95.972
Jan 06, 2003 12:40 PM MST 2.51 95.094 94.032
Feb 08, 2003 2:15 PM MST 2.50 Poor 95.391 94.028
Mar 15, 2003 10:09 AM MST 1.17 Fair 95.331 94.026
Dec 13, 2003 1:42 PM MST 4.50 Fair 95.333 94.178

Ice-affected measurements

Time

Open-water measurements

Table A2.82     S29 - Christina River near Chard (07CE002) field measurement 
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Figure A2.50     S29 Christina River near Chard (07CE002) stage-discharge rating curve.
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Figure A2.51     2003 water level hydrograph for Christina River near Chard (07CE002) (S29).



Table A2.83    S29 - Christina River near Chard (07CE002) water levels for 2003.

1 95.071 B 95.349 B 95.199 B 95.446 B 95.167 94.861 95.824 95.121 94.899 94.980 95.528 B 95.389 B
2 95.065 B 95.354 B 95.200 B 95.443 B 95.133 94.862 95.807 95.092 94.893 94.978 95.628 B 95.352 B
3 95.070 B 95.371 B 95.230 B 95.446 B 95.086 94.910 95.761 95.059 94.883 94.973 95.475 B 95.395 B
4 95.076 B 95.393 B 95.290 B 95.437 B 95.050 95.236 95.721 95.031 94.872 94.964 95.513 B 95.382 B
5 95.086 B 95.414 B 95.264 B 95.420 B 95.031 95.421 95.690 95.007 94.864 94.958 95.732 B 95.371 B
6 95.087 B 95.420 B 95.314 B 95.412 B 95.023 95.615 95.784 95.010 94.868 94.952 95.963 B 95.361 B
7 95.093 B 95.425 B 95.340 B 95.414 B 95.011 95.643 95.914 95.001 94.862 94.945 96.116 B 95.343 B
8 95.099 B 95.399 B 95.316 B 95.426 B 95.015 95.654 95.975 95.006 94.854 94.940 96.136 B 95.333 B
9 95.085 B 95.395 B 95.283 B 95.432 B 95.022 95.663 95.985 94.991 94.851 94.933 96.111 B 95.300 B

10 95.039 B 95.425 B 95.217 B 95.444 B 95.032 95.648 95.994 95.003 94.858 94.929 96.054 B 95.328 B
11 95.001 B 95.460 B 95.200 B 95.449 B 95.023 95.625 96.003 95.065 94.858 94.931 95.947 B 95.343 B
12 95.076 B 95.487 B 95.231 B 95.463 B 95.021 95.581 96.002 95.116 94.863 94.928 95.869 B 95.328 B
13 95.072 B 95.534 B 95.277 B 95.495 B 94.998 95.541 95.967 95.153 94.863 94.921 95.832 B 95.309 B
14 95.054 B 95.520 B 95.315 B 95.574 B 94.983 95.542 95.918 95.156 94.867 94.920 95.779 B 95.298 B
15 95.043 B 95.501 B 95.332 B 95.665 B 94.969 95.537 95.860 95.159 94.874 94.921 95.711 B 95.291 B
16 95.065 B 95.481 B 95.374 B 95.715 B 94.953 95.525 95.803 95.136 94.879 94.922 95.686 B 95.282 B
17 95.079 B 95.444 B 95.416 B 95.808 B 94.939 95.492 95.747 95.114 94.886 94.922 95.639 B 95.280 B
18 95.096 B 95.381 B 95.452 B 95.783 B 94.925 95.450 95.666 95.089 94.889 94.919 95.644 B 95.279 B
19 95.119 B 95.348 B 95.482 B 95.716 B 94.918 95.409 95.611 95.072 94.893 94.921 95.589 B 95.283 B
20 95.130 B 95.312 B 95.531 B 95.741 B 94.911 95.347 95.571 95.052 94.898 94.921 95.537 B 95.284 B
21 95.161 B 95.264 B 95.546 B 95.802 B 94.912 95.346 95.538 95.033 94.899 94.921 95.473 B 95.289 B
22 95.169 B 95.243 B 95.595 B 95.687 B 94.905 95.429 95.497 95.022 94.901 94.919 95.480 B 95.292 B
23 95.149 B 95.190 B 95.552 B 95.371 B 94.907 95.614 95.466 95.008 94.903 94.926 95.486 B 95.296 B
24 95.115 B 95.128 B 95.565 B 95.267 B 94.909 95.800 95.423 94.984 94.906 94.941 95.513 B 95.290 B
25 95.080 B 95.189 B 95.642 B 95.322 B 94.905 95.885 95.373 94.964 94.927 94.966 95.485 B 95.283 B
26 95.068 B 95.367 B 95.575 B 95.310 B 94.901 95.924 95.335 94.951 94.938 94.991 95.476 B 95.276 B
27 95.147 B 95.304 B 95.574 B 95.277 B 94.893 95.937 95.290 94.939 94.955 95.014 95.453 B 95.268 B
28 95.274 B 95.222 B 95.513 B 95.299 B 94.883 95.910 95.254 94.927 94.972 95.051 95.441 B 95.251 B
29 95.328 B 95.498 B 95.195 94.883 95.859 95.219 94.914 94.982 95.106 95.427 B 95.233 B
30 95.341 B 95.505 B 95.178 94.874 95.831 95.187 94.904 94.983 95.152 95.395 B 95.214 B
31 95.349 B 95.481 B 94.869 95.155 94.894 95.150 95.210 B

Minimum Daily 95.001 B 95.128 B 95.199 B 95.178 B 94.869 94.861 95.155 94.894 94.851 94.919 95.395 B 95.210 B
Mean 95.119 B 95.369 B 95.397 B 95.481 B 94.969 95.537 95.656 95.031 94.895 94.965 95.671 B 95.304 B
Maximum Daily 95.349 B 95.534 B 95.642 B 95.808 B 95.167 95.937 96.003 95.159 94.983 95.152 96.136 B 95.395 B
Maximum Inst. 95.351 B 95.551 B 95.734 B 95.987 B 95.185 95.947 96.016 95.181 94.987 95.189 96.163 B 95.410 B

Day Daily Mean Water Level (m)
January February March April May June July DecemberAugust September October November

HCL RAMP Team



Table A2.84     S29 - Christina River near Chard (07CE002) mean daily discharges for 2003.

1 2.06 B 3.09 B 2.07 B 2.02 B 21.2  9.96  54.8  20.8  11.3  14.4  18.8 A 5.52 B
2 1.90 B 2.95 B 1.99 B 2.02 B 20.0  10.1  53.5  19.6  11.0 A 14.2  18.1 E 4.40 B
3 2.03 B 3.19 B 1.91 B 2.05 B 18.3  13.0  51.4  18.3  10.6  14.0  17.3 E 6.03 B
4 2.22 B 2.94 E 1.83 B 2.03 B 17.1  26.2  49.2  17.2  10.1  13.5  16.7 E 5.69 B
5 2.51 B 2.83 E 1.73 B 1.96 B 16.5  35.2  47.8  16.3  9.88 A 13.3 A 16.0 E 5.45 B
6 2.39 B 2.71 E 1.69 B 1.92 B 16.2  44.8  53.0  16.3  9.92 A 13.0  15.3 E 5.26 B
7 2.30 B 2.60 E 1.62 B 1.97 B 16.0  46.0 A 59.4  16.0  9.63  12.6  14.7 E 4.79 B
8 2.21 B 2.79 B 1.56 B 2.05 B 16.3  46.5 A 62.2  15.8  9.35  12.5  14.1 E 4.61 B
9 2.12 B 2.85 E 1.50 B 2.04 B 16.7  46.9  62.6  15.4  9.06  12.1  15.6 B 3.65 B

10 2.03 B 3.00 E 1.43 B 2.14 B 17.1  45.9  63.1  16.4  9.45  12.0 A 15.1 B 4.73 B
11 1.95 B 3.30 E 1.38 B 2.23 B 16.7  44.8  63.6  19.0  9.54  12.1  12.5 B 5.37 B
12 1.87 B 3.60 E 1.32 B 2.47 B 16.5  42.5  63.4  20.4  9.75  12.0  11.1 B 5.00 B
13 1.80 B 3.98 B 1.38 B 7.56 B 15.6  40.6  61.7  21.9  9.73  11.7  11.4 B 4.48 B
14 1.73 B 3.82 B 1.27 B 11.0 B 14.9  40.9  59.2  22.0  9.83  11.8  11.0 B 4.15 B
15 1.66 B 3.67 B 1.22 B 16.5 B 14.4  40.3  56.2  22.0  10.2  11.7  10.1 B 3.93 B
16 1.59 B 3.52 B 1.60 B 19.1 B 13.9  39.7  53.3  21.2  10.5  11.8  10.8 B 3.65 B
17 1.53 B 3.38 B 1.99 B 22.6 B 13.4  38.0  50.3  20.2  10.8  11.7  10.1 B 3.56 B
18 1.47 B 3.25 B 2.35 B 22.0 B 13.0  35.6  46.7  19.2  10.9  11.6  10.9 B 3.53 B
19 1.41 B 3.12 B 2.69 B 19.8 B 12.6  33.4  43.6  18.5  11.0  11.7  9.44 B 3.68 B
20 1.35 B 2.99 B 3.39 B 21.6 B 12.2  30.8  41.9  17.7  11.1  11.6  8.11 B 3.72 B
21 1.30 B 2.87 B 3.57 B 30.7 B 12.2  30.9  40.0  16.9  11.2 A 11.5  6.38 B 3.89 B
22 1.25 B 2.76 B 3.50 B 32.8 B 11.9  35.6  37.8  16.4  11.2  11.5  7.18 B 3.97 B
23 1.20 B 2.65 B 3.49 B 26.9  11.9  44.9  36.2  15.8 A 11.4  11.8  7.79 B 4.09 B
24 1.15 B 2.54 B 3.40 B 24.5  11.9  54.1  34.0  14.9  11.5  12.4  8.92 B 3.93 B
25 1.10 B 2.44 B 3.30 B 27.2  11.7  57.9  31.6  14.1  12.2  13.5 A 8.06 B 3.69 B
26 1.06 B 2.34 B 3.23 B 26.6  11.6  59.9  29.6  13.5  12.7  14.4  7.86 B 3.48 B
27 1.02 B 2.25 B 3.08 B 25.8  11.3  60.5  27.5  13.0  13.4  15.4  7.20 B 3.24 B
28 1.95 B 2.16 B 2.54 B 26.1  10.9  59.0 A 26.0  12.5  14.1  17.1  6.90 B 2.70 B
29 3.29 B 2.41 B 22.2  10.9  56.4  24.6  12.0  14.5  19.3  6.55 B 2.18 B
30 3.42 B 2.48 B 21.5  10.6  55.0  23.3  11.5  14.5  21.2 A 5.58 B 1.62 B
31 3.38 B 2.24 B 10.3  22.1  11.1  20.8  1.53 B

Minimum Daily 1.02 B 2.16 B 1.22 B 1.92 B 10.3 9.96 22.1 11.1 9.06 11.5 5.58 B 1.53 B
Mean 1.88 B 2.99 B 2.23 B 14.3 B 14.3 40.9 46.1 17.0 11.0 13.5 11.3 B 4.05 B
Maximum Daily 3.42 B 3.98 B 3.57 B 32.8 B 21.2 60.5 63.6 22.0 14.5 21.2 18.8 B 6.03 B
Maximum Inst. 3.52 B 8.02 B 23.7 B 56.7 23.3 60.8 64.5 23.1 14.8 23.4 51.4 B 6.57 B
Volume (dam3) 5,030 7,220 5,980 37,100 38,400 106,000 124,000 45,400 28,500 36,200 29,300 10,800
March 16 to November 1 hydrograph is provisional data from Water Survey of Canada.

Day Daily Mean Discharge (m3/s)
January February March* April* May* June* July* DecemberAugust* September* October* November*

HCL RAMP Team



        summary.

Date Measured 
Discharge

Measure-
ment 

Quality

Water 
Surface 

Elevation

Apparent 
Transducer 
Elevation

 (m3/s) (m) (m)

Apr 30, 2003 3:47 PM MDT 99.267 97.592
May 01, 2003 6:17 PM MDT 5.03 Good 99.189 97.585
May 26, 2003 11:24 AM MDT 7.43 Good 99.363 97.580
Jun 23, 2003 12:16 PM MDT 5.09 Good 99.160 97.561
Aug 18, 2003 4:00 PM MDT 1.38 Good 98.637 97.562
Oct 12, 2003 5:37 PM MDT 2.85 Good 98.926 97.544
Oct 12, 2003 97.324

Dec 14, 2003 2:54 PM MST 0.756 Good 98.548 97.314
         Ice-covered measurements

Time

Open-water measurements

Table A2.85    S33 - Muskeg River at the Aurora/Albian Boundary field measurement 
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Figure A2.52     S33 - Muskeg River at the Aurora/Albian Boundary stage-discharge rating curve.
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Figure A2.53     2003 water level hydrograph for Muskeg River at the Aurora/Albian Boundary (S33).



Table A2.86     S33 - Muskeg River at the Aurora / Albian Boundary water levels for 2003.

1 99.206 99.435 99.201 98.986 98.459 98.942 99.428 B 98.651 B
2 99.148 99.389 99.239 98.932 98.459 98.953 99.446 B 98.638 B
3 99.109 99.393 99.281 98.883 98.469 98.958 99.327 B 98.637 B
4 99.082 99.423 99.331 98.849 98.461 98.960 99.127 B 98.620 B
5 99.079 99.419 99.348 98.873 98.490 98.955 99.056 B 98.623 B
6 99.097 99.433 99.347 98.860 98.493 98.945 99.026 B 98.617 B
7 99.174 99.475 99.340 98.847 98.483 98.936 98.993 B 98.608 B
8 99.236 99.503 99.334 98.837 98.465 98.922 98.968 B 98.600 B
9 99.252 99.523 99.325 98.831 98.452 98.906 98.953 B 98.589 B

10 99.247 99.536 99.380 98.820 98.442 98.915 98.944 B 98.581 B
11 99.248 99.538 99.436 98.808 98.448 98.940 98.925 B 98.571 B
12 99.240 99.529 99.434 98.785 98.452 98.931 98.899 B 98.567 B
13 99.218 99.510 99.413 98.756 98.460 98.925 98.883 B 98.554 B
14 99.180 99.479 99.388 98.731 98.453 98.907 98.873 B 98.547 B
15 99.145 99.431 99.351 98.712 98.471 98.901 98.852 B 98.533 B
16 99.127 99.358 99.299 98.690 98.499 98.912 98.832 B 98.539 B
17 99.108 99.278 99.221 98.667 98.510 98.909 98.814 B 98.530 B
18 99.121 99.215 99.224 98.642 98.522 98.909 98.797 B 98.515 B
19 99.176 99.148 99.325 98.634 98.528 98.920 98.785 B 98.518 B
20 99.241 99.093 99.356 98.625 98.535 98.930 98.772 B 98.517 B
21 99.256 99.053 99.372 98.602 98.549 98.929 98.756 B 98.507 B
22 99.248 99.082 99.396 98.576 98.568 98.922 98.745 B 98.497 B
23 99.256 99.170 99.411 98.564 98.660 98.929 98.742 B 98.499 B
24 99.285 99.199 99.411 98.549 98.722 99.031 98.737 B 98.498 B
25 99.307 99.166 99.401 98.532 98.756 99.117 98.722 B 98.492 B
26 99.367 99.160 99.376 98.519 98.813 99.147 98.709 B 98.480 B
27 99.470 99.160 99.326 98.506 98.856 99.211 98.689 B 98.470 B
28 99.510 99.179 99.263 98.485 98.892 99.287 98.693 B 98.466 B
29 99.508 99.195 99.185 98.476 98.911 99.336 98.684 B 98.474 B
30 99.496 99.187 99.105 98.491 98.927 99.352 98.663 B 98.487 B
31 99.474 99.038 98.475 99.338 B 98.477 B

Minimum Daily 99.079 99.053 99.038 98.475 98.442 98.901 98.663 B 98.466 B
Mean 99.245 99.322 99.318 98.695 98.574 99.006 98.895 B 98.545 B
Maximum Daily 99.510 99.538 99.436 98.986 98.927 99.352 99.446 B 98.651 B
Maximum Inst. 99.516 99.543 99.442 99.012 98.936 99.383 99.455 B 98.655 B

DecemberAugust September October November
Day Daily Mean Water Level (m)

January February March April May June July
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Table A2.87     S33 - Muskeg River at the Aurora / Albian Boundary  mean daily discharges for 2003.

1 5.36 8.20 5.31 3.38 0.772 3.05 8.05 B 1.17 B
2 4.78 7.55 5.72 2.98 0.774 3.13 8.28 B 1.12 B
3 4.40 7.60 6.20 2.65 0.800 3.16 6.69 B 1.10 B
4 4.16 8.03 6.80 2.43 0.778 3.18 4.49 B 1.04 B
5 4.13 7.96 7.01 2.58 0.860 3.14 3.83 B 1.04 B
6 4.30 8.17 7.01 2.50 0.869 3.07 3.57 B 1.01 B
7 5.04 8.77 6.92 2.43 0.841 3.00 3.31 B 0.978 B
8 5.68 9.20 6.84 2.37 0.790 2.90 3.11 B 0.946 B
9 5.86 9.51 6.73 2.33 0.756 2.80 2.98 B 0.906 B

10 5.80 9.71 7.44 2.26 0.728 2.86 2.90 B 0.875 B
11 5.82 9.76 8.20 2.20 0.743 3.03 2.77 B 0.840 B
12 5.73 9.61 8.17 2.07 0.755 2.97 2.58 B 0.823 B
13 5.49 9.31 7.88 1.92 0.774 2.92 2.47 B 0.780 B
14 5.09 8.83 7.53 1.79 0.757 2.81 2.39 B 0.757 B
15 4.74 8.14 7.05 1.70 0.807 2.77 2.26 B 0.712 B
16 4.57 7.15 6.41 1.60 0.886 2.84 2.13 B 0.722 B
17 4.40 6.17 5.52 1.50 0.921 2.82 2.02 B 0.691 B
18 4.51 5.46 5.56 1.39 0.956 2.82 1.93 B 0.648 B
19 5.05 4.78 6.73 1.36 0.976 2.90 1.85 B 0.648 B
20 5.74 4.26 7.12 1.32 1.000 2.97 1.78 B 0.639 B
21 5.91 3.91 7.33 1.23 1.05 2.96 1.69 B 0.610 B
22 5.81 4.17 7.64 1.14 1.11 2.91 1.63 B 0.581 B
23 5.91 4.99 7.85 1.10 1.47 2.96 1.61 B 0.578 B
24 6.24 5.29 7.85 1.04 1.75 3.73 1.58 B 0.570 B
25 6.51 4.95 7.72 0.990 1.91 4.48 1.50 B 0.551 B
26 7.27 4.89 7.39 0.949 2.22 4.77 1.44 B 0.521 B
27 8.70 4.89 6.74 0.909 2.48 5.42 1.34 B 0.495 B
28 9.30 5.09 5.99 0.846 2.71 6.27 1.35 B 0.482 B
29 9.28 5.25 5.14 0.819 2.83 6.87 1.31 B 0.491 B
30 9.09 5.16 4.37 0.863 2.94 7.07 1.22 B 0.512 B
31 8.76 3.79 0.817 6.88 B 0.487 B

Minimum Daily 4.13 3.91 3.79 0.817 0.728 2.77 1.22 B 0.482 B
Mean 5.92 6.89 6.71 1.72 1.23 3.66 2.80 B 0.753 B
Maximum Daily 9.30 9.76 8.20 3.38 2.94 7.07 8.28 B 1.17 B
Maximum Inst. 9.40 9.82 8.29 3.57 3.01 7.43 8.41 B 1.14 B
Volume (dam3) 15,900 17,900 18,000 4,620 3,200 9,800 7,260 2,020

August September October November
Day Daily Mean Discharge (m3/s)

January February March April May June July December
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A2.4 DAILY WATER LEVELS AND DISCHARGES CONTRIBUTED BY RAMP 
OPERATORS 

Daily discharges for the Aurora Clean-Water Diversion as contributed by Syncrude are 
presented in Table A2.88.  The diversion location is shown on Figure 2.42 in the main 
report.   



Table A2.88 Aurora clean water diversion daily discharge.

Daily Volume (m3)
Day January February March April May June July August September October November December

1 0.217 0.215 0.076 0.253 0.194 0.000 0.000
2 0.395 0.210 0.318 0.112 0.143 0.169 0.000
3 0.257 0.261 0.211 0.017 0.152 0.285 0.000
4 0.105 0.293 0.225 0.201 0.000 0.366 0.000
5 0.185 0.263 0.098 0.332 0.000 0.206 0.000
6 0.274 0.112 0.182 0.236 0.132 0.000 0.000
7 0.087 0.237 0.609 0.060 0.360 0.002 0.000
8 0.121 0.281 0.138 0.285 0.357 0.000 0.083
9 0.258 0.047 0.113 0.172 0.185 0.000 0.208
10 0.139 0.176 0.334 0.140 0.107 0.000 0.234
11 0.086 0.400 0.103 0.236 0.115 0.000 0.323
12 0.234 0.287 0.159 0.070 0.179 0.000 0.324
13 0.124 0.162 0.140 0.234 0.145 0.000 0.322
14 0.261 0.149 0.201 0.172 0.186 0.000 0.317
15 0.210 0.275 0.298 0.071 0.196 0.000 0.310
16 0.278 0.135 0.112 0.000 0.201 0.000 0.062
17 0.109 0.267 0.090 0.133 0.137 0.000 0.166
18 0.031 0.106 0.117 0.320 0.351 0.161 0.000 0.120
19 0.162 0.060 0.161 0.125 0.338 0.059 0.000 0.084
20 0.325 0.179 0.269 0.000 0.150 0.164 0.000 0.222
21 0.325 0.287 0.043 0.165 0.185 0.176 0.000 0.000
22 0.325 0.167 0.353 0.226 0.150 0.214 0.000 0.000
23 0.440 0.157 0.211 0.335 0.194 0.168 0.000 0.000
24 0.226 0.194 0.105 0.080 0.068 0.178 0.000 0.000
25 0.042 0.201 0.276 0.152 0.000 0.144 0.000 0.000
26 0.197 0.158 0.076 0.150 0.153 0.152 0.000 0.000
27 0.294 0.000 0.119 0.313 0.352 0.097 0.000 0.000
28 0.236 0.241 0.239 0.163 0.197 0.062 0.000 0.000
29 0.247 0.187 0.187 0.160 0.124 0.001 0.000 0.000
30 0.182 0.142 0.242 0.154 0.292 0.000 0.000 0.048
31 0.119 0.108 0.144 0.000 0.200

Minimum 0.000 0.043 0.000 0.000 0.000 0.000 0.000
Mean 0.181 0.203 0.190 0.176 0.141 0.034 0.097
Maximum 0.395 0.400 0.609 0.352 0.360 0.366 0.324
Total 468 533 497 456 377 89 244
2003 Annual Total 2,664
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A2.5 UPDATED CLIMATIC AND HYDROLOGIC DATABASE 

The updated climatic and hydrologic database is provided digitally with this report.  
An inventory of the data on the CD is provided in Table A2.89.  The data includes: 

 Daily data collected under the RAMP program; 

 Daily data contributed by RAMP stakeholders; and 

 Daily data collected by Environment Canada. 

The 2003 RAMP data, data from RAMP stakeholders, and climate data from 
Environment Canada are contained in a Microsoft Access database, rather than the 
Excel spreadsheets used in previous years.  Advantages of the database format include: 

 More flexible reporting capability; 

 Less likelihood of data corruption from a variety of sources; and 

 Larger capacity. 

Hydrometric data collected by Water Survey of Canada has not yet been incorporated 
into the database.  Instead, it is presented in the same spreadsheet format as has been 
used in previous years. 



Table 2.89     RAMP climate data.

Number Name North West Elevation
C1 Aurora Climate Station 57° 14’ 16” 111° 24’ 27” 310 m air temperature, air pressure 1995 - 2003

relative humidity, solar radiation
wind speed and direction

rainfall, snowfall, snow depth

L1 McClelland Lake 57° 29’ 30” 111° 16’ 37” 295 m rainfall 2002 - 2003

S5A Muskeg River above Muskeg Creek 57° 18’ 30” 111° 23’ 43” 280 m barometric pressure 2003

S9 Kearl Lake Outlet 57° 15’ 57” 111° 15’ 57” 330 m barometric pressure 1999

S16 Calumet River near the Mouth 57° 23’ 46” 111° 41’ 47” 265 m rainfall, snowfall 2001 - 2003

S19 Tar River Lowland Tributary near the Mouth 57° 15’ 00” 111° 42’ 30” 270 m rainfall 2002 - 2003

S29 Christina River near Chard (07CE002) 56° 26’ 30” 111° 05’ 10” � 1600 m rainfall 2002 - 2003

S3 Iyinimin Creek above Kearl Lake 57° 15’ 00” 111° 10’ 27” 340 m rainfall 1999, 2001 - 2003
Muskeg River Basin 57° 15’ 111° 30’ Varies snow course survey Mar. 1997, Mar. 1998, Mar. 1999, Mar. 2000, 

Mar. 2001

Fort Creek Basin 57° 20’ 111° 35’ Varies snow course survey Mar. 2000, Mar. 2003

Birch Mountains East Slope 57° 20’ 111° 45’ Varies snow course survey Mar. 2001, Mar. 2002, Mar. 2003

Note: Locations of these climatic monitoring sites are shown on Figures 2.5 and 2.6 of the main text.

Data Collected Period of Record
Station Location 
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Table A2.90     RAMP hydrologic data.
 

S1 Alsands Drain 57° 15’ 12” 111° 29’ 52” 15.8 280 – 300 1995 – 2002

S2 Jackpine Creek at Canterra Road 57° 15’ 31” 111° 27’ 55” 358 270 – 490 1995 – 2003

S3 Iyinimin Creek above Kearl Lake 57° 15’ 00” 111° 10’ 27” 32.3 340 – 560 1995 – 1999;                                               
2001 – 2003

S4 Blackfly Creek near the Mouth 57° 12’ 20” 111° 15’ 22” 31.1 345 – 540 1995 – 1998

S5 Muskeg River above Stanley Creek 57° 21’ 11” 111°20’03” 395 280 – 560
1995 - 1998;                             

2003

S5A Muskeg River above Muskeg Creek 57° 18’ 30” 111° 23’ 43” 552 280 – 560 1998 – 2003

S6 Mills Creek at Highway 63 57° 14’ 44” 111° 35’ 57” 23.8 280 – 300 1997 – 2003

S7 Muskeg River WSC 57° 11’ 29” 111° 34’ 10” 1,460 260 – 560 1998 – 2003

S8 Stanley Creek near the Mouth 57° 21’ 06” 111° 22’ 26” 71.8 290 – 360 1999 – 2003

S9 Kearl Lake Outlet 57° 15’ 57” 111° 15’ 57” 73.6 330 – 560 1998 – 1999;                            
2001 – 2003

S10 Wapasu Creek at Canterra Road 57° 20’ 35” 111° 09’ 40” 90.7 320 – 560 1998 – 1999;                                     
2001 – 2003

S11 Poplar Creek at Highway 63 (07DA008) 56° 54’ 46” 111° 27’ 44” 422 240 – 510 1995 – 2003

S12 Fort Creek at Highway 63 57° 24’ 48” 111° 37’ 18” 35.5 250 – 360 2000 – 2002

S13 Alsands Pond 3 Outlet 57° 14’ 47” 111° 30’ 58” disturbed 2791 2000 – 2002

S14 (S14) Ells River above Joslyn Creek 57° 17’ 10” 111° 42’ 30” 2,450 235 – 730 2001 – 2003

S15 Tar River near the Mouth (07DA015) 57° 21’ 12” 111° 45’ 25” 301 285 – 810 2001 – 2003

S16 Calumet River near the Mouth 57° 23’ 46” 111° 41’ 47” 182 265 – 750 2001 – 2003

S17 Tar River Upland Tributary 57° 21’ 35” 111° 55’ 22” 13.8 365 – 650 2001 – 2003

S18 Calumet River Upland 57° 26’ 40” 111° 47’ 17” 48 308 – 750 2001 – 2002

S18A Calumet River Upland Tributary 57° 24' 41" 111° 49' 16" 53.4 320 - 600 2002 - 2003

S19 Tar River Lowland Tributary near the Mouth 57° 19’ 00” 111° 42’ 30” 11.5 270 – 300 2001 – 2003

S20 Muskeg River Upland 57° 20’ 09” 111° 07’ 48” 157 335 – 560 2001 – 2003

S21 Shelley Creek near the Mouth 57° 16’ 26” 111° 23’ 28” 16 295 – 327 2001 – 2003

S22 Muskeg Creek near the Mouth 57° 16’ 56” 111° 18’ 52” 345 308 – 540 2001 – 2003

S23 Aurora Boundary Weir 57° 17’ 30” 111° 29’ 33” disturbed 2951 2001 – 2002

S24 Athabasca River below Eymundson Creek 57° 29’ 46” 111° 33’ 43” 146,000 230 – 1490 2001 – 2003

S25 Susan Lake Outlet 57° 27’ 28” 111° 35’ 31” 13.6 305 – 230 2002

S26 MacKay River near Fort McKay (07DB001) 57° 12’ 39” 111° 41’ 41” 5,570 240 – 520 2002 – 2003

S27 Firebag River near the Mouth (07DC001) 57° 38’ 26” 111° 11’ 22” 5,990 270 – 640 2002 – 2003

S28 Khahago Creek below Black Fly Creek 57° 13’ 21” 111° 19’ 23” 13.6 325 – 540 2001 – 2003

S29 Christina River near Chard (07CE002) 56° 26’ 30” 111° 05’ 10” 4,860 476 – 732 2002 – 2003

S30 Hangingstone River at Highway 63 56° 25’ 04” 111° 22’ 26” 520 500 – 720 2001 – 2002

S31 Hangingstone Creek near the Mouth 56° 16’ 07” 111° 29’ 21” 160 660 – 720 2001 – 2002

S32 Surmont Creek at Highway 881 56° 26’ 06” 111° 09’ 29” 92 500 – 700 2000 – 2002

S33 Muskeg at the Aurora/Albian Boundary 57° 20' 09" 111° 07' 48" 728 280 – 560 2002 - 2003

L1 McClelland Lake 57° 29’ 30” 111° 16’ 37” 191 295 – 350 1997 – 2003

L2A Kearl Lake 57° 18’ 15” 111° 14’ 40” 72.6 330 – 560 1999 – 2003

L3 Isadore’s Lake 57° 13’ 15” 111° 36’ 24” 28 240 – 300 2000 – 2003

Total Suspended Sediment Data 1997 – 2003

Ice Thickness Data 1997 – 2003

Water temperature Data 2003

Note: Locations of these hydrometric monitoring sites are shown on Figures 2.7 and 2.8 of the main text.
1Gauge elevation.

North West
Drainage         

Area          
(km2)

Elevation    
(m)

Period of Record

stations S5A and S16

Station

Number Name

all local hydrologic monitoring stations

all local hydrologic monitoring stations

Basin CharacteristicsLocation
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Table A2.91     Hydrologic data contributed by RAMP operators.

North West

Aurora Clean Water Diversion 2003 Syncrude

Station Location Period of 
Record

Data 
Contributed By



Table A2.92     Climate data collected by government agencies.

North West
Elevation            

(m)

Environment Canada (MSC)

Algar Lo (3060110) 56° 07’ 111° 47’ 780 rainfall 1957 – 20031

temperature 1965 – 20031

Birch Mountain Lo (3060700) 57° 43’ 111° 51’ 853 rainfall 1960 – 20031

temperature 1966 – 20031

Bitumont Lo (3060705) 57° 22’ 111° 32’ 349 rainfall 1962 – 20031

temperature 1962 – 20031

Buckton Lo (3060922) 57° 52’ 112° 06’ 793 rainfall 1965 – 20031

temperature 1965 – 20031

Christina Lo (3061580) 55° 35’ 111° 51’ 823 rainfall 1967 – 20031

temperature 1967 – 20031

Conklin Lo (3061800) 55° 37’ 111° 11’ 671 rainfall 1954 – 20031

temperature 1965 – 20031

Cowpar Lo (3061930) 55° 50’ 110° 23’ 563 rainfall 1957 – 20031

temperature 1965 – 20031

Ells Lo (3062300) 57° 11’ 112° 20’ 610 rainfall 1961 – 20031

temperature 1964 – 20031

Gordon Lake Lo (3062889) 55° 37’ 110° 30’ 488 rainfall 1964 – 20031
temperature 1964 – 20031

Heart Lake Lo (3063120) 55° 00’ 111° 20’ 887 rainfall 1947– 20031

temperature 1965 – 20031

Johnson Lake Lo (3063563) 57° 35’ 110° 20’ 549 rainfall 1965 – 20031

temperature 1965 – 20031

Legend Lo (3073792) 57° 27’ 112° 53’ 911 rainfall 1962 – 19951

temperature 1962 – 19951

Muskeg Lo (3064740) 57° 08’ 110° 54’ 652 rainfall 1965 – 20031

temperature 1965 – 20031

Richardson Lo (3065492) 57° 55’ 110° 58’ 305 rainfall 1960 – 20031

temperature 1964 – 20031

Round Hill Lo (3065560) 55° 18’ 111° 59’ 750 rainfall 1952 – 20031

temperature 1951 – 20031

Stoney Mountain Lo (3066160) 56° 23’ 111° 14’ 762 rainfall 1954 – 20031

temperature 1964 – 20031

Tar Island (3066364) 56° 59’ 111° 28’ 240 rainfall 1970 – 19841

Thickwood Lo (3066380) 56° 53’ 111° 39’ 604 rainfall 1957 – 19941

snowfall 1957 – 19911

precipitation 1957 – 19911

temperature 1957 – 19921

Winefred Lo (3067590) 55° 20’ 110° 12’ 744 rainfall 1957 – 20031

temperature 1965 – 20031

Mildred Lake (3064531 and 3064528) 57° 05’ 111° 36’ 310 rainfall 1973 – 1982, 1993 – 2003 temperature 1994 – 2003
snowfall 1973 – 1982, 1993 – 2003 dew point temperature 1994 – 2003
precipitation 1973 – 1982, 1993 – 2003 wind speed 1994 – 2003
temperature 1973 – 1982, 1993 – 2003 rainfall 1995 – 1996

snow by weight 1995 – 1996
snow on ground 1995 – 1996

Fort McMurray A (3062693) 56° 39’ 111° 13’ 369 rainfall 1944 – 2003 atmospheric pressure 1953 – 2003
snowfall 1944 – 2003 dew point temperature 1953 – 2003
precipitation 1944 – 2003 dry bulb temperature 1953 – 2003
temperature 1944 – 2003 wind speed 1953 – 2003

wind direction 1959 – 2003

Alberta Environment

Christina Lake near Winefred Lake rainfall
temperature

Dunkirk AFS temperature
humidity
wind speed
wind direction

Notes: Locations of these climatic monitoring sites are shown on Figure 2.5 and 2.6 of the main text.
1Seasonal values only.

Location
Station Daily Data Hourly Data



Table A2.93     Environment Canada (WSC) hydrologic data.

North West
Drainage         

Area          
(km2)

Elevation   
(m)

Horse River at Abasands Park (07CC001) 56° 42’ 29” 111° 23’ 40” 2,130 250 – 738 1976 – 1979

Clearwater River at Draper (07CD001) 56° 41’ 07” 111° 15’ 15” 30,800 245 – 550 1957 – 2003

Hangingstone River at Fort McMurray (07CD004) 56° 42’ 18” 111° 21’ 20” 959 250 – 720 1965 – 2003

Clearwater River above Christina River (07CD005) 56° 39’ 40” 110° 55’ 40” 17,000 250 – 550 1966 – 2003

Gregoire Lake near Fort McMurray (07CE001) 56° 26’ 30” 111° 05’ 10” 263 472 – 750 1969 – 2003

Christina River near Chard (07CE002)1 55° 50’ 20” 110° 52’ 00” 4,860 476 – 732 1982 – 2003

Pony Creek near Chard (07CE003) 55° 52’ 11” 110° 55’ 00” 278 518 – 701 1982 – 2003

Robert Creek near ANZAC (07CE004) 56° 23’ 01” 111° 01’ 42” 54.1 470 – 740 1982 – 1995

Jackfish River below below Christina Lake (07CE005) 55° 40’ 25” 111° 06’ 00” 1,290 549 – 637 1982 – 1995

Birch Creek near Conklin (07CE006) 55° 37’ 07” 111° 05’ 09” 232 560 – 655 1984 – 1995

Athabasca River below McMurray (07DA001) 56° 46’ 50” 111° 24’ 00” 133,000 240 – 1490 1957 – 2003

Beaver River near Fort MacKay (07DA005) 57° 06’ 00” 111° 38’ 00” 454 270 – 530
1961 – 1966;                                   
1972 – 1975

Steepbank River near Fort McMurray (07DA006) 57° 00’ 14” 111° 24’ 53” 1,320 300 – 580 1972 – 2003

Poplar Creek near Fort McMurray (07DA007) 56° 54’ 50” 111° 27’ 35” 151 270 – 460 1972 – 1986

Muskeg River near Fort MacKay (07DA008)1 57° 11’ 30” 111° 34’ 05” 1,460 260 – 560 1974 – 2003

Hartley Creek near Fort MacKay (07DA009)2 57° 15’ 34” 111° 27’ 53” 358 270 – 490 1975 – 1993

Ells River below Gardiner Lakes (07DA010)2 57° 22’ 30” 112° 33’ 40” 1,380 640 – 730 1975 – 1979

Unnamed Creek near Fort MacKay (07DA011) 57° 39’ 41” 111° 31’ 11” 274 270 – 760 1975 – 1993

Asphalt Creek near Fort MacKay (07DA012) 57° 32’ 20” 111° 40’ 36” 148 290 – 850 1975 – 1977

Pierre River near Fort MacKay (07DA013) 57° 27’ 55” 111° 39’ 14” 123 270 – 820 1975 – 1977

Calumet River near Fort MacKay (07DA014)2 57° 24’ 12” 111° 40’ 57” 183 250 – 610 1975 – 1977

Tar River near Fort MacKay (07DA015)2 57° 21’ 14” 111° 45’ 29” 301 270 – 810 1975 – 1977

Joslyn Creek near Fort MacKay (07DA016) 57° 16’ 27” 111° 44’ 30” 257 270 – 760 1975 – 1993

Ells River near the Mouth (07DA017) 57° 16’ 04” 111° 42’ 51” 2,450 270 – 730 1975 - 1986

Beaver River above Syncrude (07DA018) 56° 56’ 29” 111° 33’ 54” 165 320 – 530 1975 – 2003

Tar River near Fort MacKay (Upper Station) (07DA019)2 57° 29’ 05” 112° 01’ 10” 103 620 – 810 1976 – 1977

MacKay River near Fort MacKay (07DB001)1 57° 12’ 38” 111° 41’ 36”  5,570 240 – 520 1972 – 2003

Dover River near the Mouth (07DB002) 57° 10’ 12” 111° 47’ 38”  963 290 – 580 1975 – 1977

Dunkirk River near Fort MacKay (07DB003) 56° 51’ 20” 112° 42’ 40”  1,570 490 – 820 1975 – 1979

Thickwood Creek near Fort MacKay (07DB004) 56° 53’ 55” 112° 10’ 15”  176 460 – 520 1976 – 1977

MacKay River above Dunkirk Creek (07DB005) 56° 45’ 35” 112° 36’ 50” 1,010 470 – 520 1983 – 1991

Firebag River near the Mouth(07DC001)1 57° 38’ 30” 111° 10’ 30”  5,990 270 – 580 1971 – 2003

Lost Creek near the Mouth (07DC002) 57° 17’ 20” 110° 27’ 50” 418 470 – 640 1976 – 1977
Note: Locations of these hydrometric monitoring sites are shown on Figure 2.7 and 2.8 of the main text.
1This site is now monitored in winter months as part of the current program.
2This site is now monitored in open water months as part of the current program.

Station
Period of     
Record

Location Basin Characteristics
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A2.6 REGULATORY APPROVALS FOR NEW AND REACTIVATED STATIONS 

Two stations were activated at sites along the Muskeg River in 2003.  
Measurements were made at the reactivated station S5 - Muskeg River above Stanley 
Creek beginning in February.  This site was previously monitored starting in 1995 but 
was discontinued at the end of 1998. Permanent monitoring equipment was installed at 
this site in October. 

A new station, S33 - Muskeg River at the Aurora/Albian Boundary was established in 
2003. Hydrometric measurements were taken at the station beginning in April. 
Permanent monitoring equipment was installed in October. 

Notifications and permits relative to the monitoring activities and equipment 
installations include: 

 Alberta Environment Water Act Approval to Construct 

 Letters of recognition from the department of Fisheries and Oceans. 

 Alberta Sustainable Resources Development License of Occupation 

Copies of the first two documents are provided below.  The License of Occupation has 
not yet been received but will be provided as part of the 2004 annual report. 



















A2.7 STANDARD PROCEDURES 

Standard procedures adopted for obtaining consistent, accurate and reliable 
streamflow and climate data are presented below. 

A2.7.1 Streamflow Measurement 

A2.7.1.1 Site Selection 

Assess river conditions to ensure that: 

 The measurement can be completed safely, 

 The measurement is completed at a location with appropriate hydraulics where 
the highest accuracy and precision can be maintained in the measurement, and 

 The measurement will be consistent with previously collected data. 

Safety  

Wading measurements can generally be safely made if the depth (metres) multiplied 
by velocity (m/s) does not exceed a value of 1.0. At the discretion of the technician, 
more severe conditions may be waded, provided appropriate safety precautions such 
as a personal flotation device (PFD) or a safety line are used. For measurements from a 
bridge, boat, float tube or belly-boat the technician should use a PFD, guide line or 
safety line, or other safety equipment necessary to allow secure and comfortable 
operation of measurement equipment. 

Hydraulics 

Whenever possible, make the measurement at a consistent, specified measurement 
location.  If no location is specified, or high discharges prevent metering at the 
specified location, choose a section where there are no sharp irregularities in the bed, 
the bed is firm and well established, flow is well distributed across the width, 
turbulence and wave action are minimal and the bed slope and water surface slopes 
are similar. In addition, the following factors should be considered: 

 Weed growth at the metering section or on the control; 

 Debris floating or lodged in the proximity of the section; 

 Beaver activity; 

 Deposition of gravel or development of sand bars or obstructions;  

 Erosion of the channel banks; 



 Overflow channels that are bypassing the metering section; 

 High winds; 

 River plan form alignment, bend radius, superelevation, or cross waves; and 

 Ice conditions. 

River sections where these factors may considerably impact the measurement should 
be avoided.  

A2.7.1.2 Number of Verticals 

Make determinations of depth and velocity at a minimum of 20 verticals distributed 
perpendicular to the direction of the flow such that no single panel captures more than 
10% of the total river discharge. Typically, verticals will need to be more closely spaced 
near the thalweg. Where the stream width is less than 2 m fewer than 20 verticals are 
acceptable, as measurements at intervals of less than 0.1 m are impractical. 

A2.7.1.3 Depth Measurements 

Measure flow depth using a graduated wading rod or sounding reel and record the 
depth to the nearest centimeter (cm).  Where the flow is turbulent, record the mean 
water level.  Account for any runup on the measurement rod due to high flow velocity. 

When sounding a soft channel bed, do not allow the bottom of the wading rod to sink 
into the bed material.  When sounding over coarse cobble beds, adjust observed depths 
to reflect the tops of the boulders and the depths between them. 

Sound ice thickness using a slush spoon or other rigid horizontal appendage firmly 
fixed on the ice wading rod. 

A2.7.1.4 Velocity Measurements 

When wading, stand to the side and downstream from the meter so as not to influence 
the flow velocity measured by the meter. 

Velocity Averaging 

When using an electromagnetic velocity sensor, perform linear averaging for at least 20 
seconds. When using the “RC” mode, allow the sensor to stabilize for at least 5 time 
constants. When using mechanical “Price” meters, average over a minimum of 45 
seconds. 

Depth of Mean or Index Velocity at Verticals 

Velocity determinations are intended to provide the depth-averaged flow velocity. 
Measure velocity at the point 60% of the total depth below the surface, for depths of 



1.1 m or less. For greater depths, measure the velocity at 20 and 80% of the total depth. 
Where an unusual vertical distribution of velocity is suspected, profile the velocity near 
the thalweg at 20, 40, 60, and 80% of the depth and compute the location of a mean 
velocity. 

When measuring through ice, measure velocity at 60% of the depth for effective depths 
of less than 1 m and apply a correction factor of 0.90, or preferably measure a vertical 
velocity profile to determine an appropriate correction factor. Measure velocity at 20 
and 80% of the effective depth for effective depths greater than 1 m, without a 
correction.   

A2.7.1.5 Water Level Measurement 

Ensure the level and tripod are secure. Ensure the level is in adjustment. The rodman 
should ensure the base of the rod is free of ice, mud or other debris. The rodman 
should slowly rotate the rod through vertical, along a plane to the instrument.  Survey 
at least two local elevation reference bench marks.  Survey the water level and river 
thalweg elevation.  When surveying the water level, place the rod on the shore at the 
water’s edge.  Alternatively, place the rod on a firm point slightly below the water 
level, and subtract the depth of water on the rod from the instrument reading.  If the 
rod can be placed at the elevation of an installed depth sensor, survey its elevation as 
well.  Make and record two separate determinations of each sighting.  

A2.7.1.6 Notes and Records 

Record field notes on the RAMP Manual Discharge Measurement Form or in a 
waterproof field book.  Describe river conditions, weather and other details.  Note any 
modifications to permanent site equipment or measurement equipment.  Transcribe all 
details to digital files as soon as possible. 

A2.7.2 Snowcourse Surveys 

Snowcourse surveys are conducted to measure the depth, density and water equivalent 
of the snowpack. 

Sampling plots are distributed about the area of study with the aim of capturing 
representative slope, elevation, and aspect within each of 5 following 
vegetation/terrain types: 

MD mixed deciduous forest 

FL flat, low lying muskeg or other vegetated areas 

OP open land with low vegetation 

OP Lake frozen, unvegetated open lake areas 

JP coniferous jack pine forest 



Select a plot size, shape and orientation on a site by site basis, typically incorporating a 
10 m spaced regular grid pattern, with 50 m x 60 m dimensions.  Expand the plot size 
to include up to 50 sampling points if snow conditions are unusually variable.   

Make depth measurements at minimum of 30 locations within the plot, by inserting an 
Adirondack snow sampler into the snowpack and reading the depth from the outer 
graduations.  Record snow depths to the nearest centimeter. 

Near tree wells, or in uneven terrain, select representative sampling locations reflecting 
the distribution of high or low catch micro environments, observed from a preliminary 
site assessment. 

Make density measurements by slowly twisting and pressing an Adirondack snow 
sampler through the snow column and into the ground, lodging a plug of substrate 
beneath the snow.  Remove the debris plug and weigh the collected snow.  Where lake 
or pond ice forms the substrate, ensure that snow confined within the sampler does not 
escape before weighing.  A trowel can be slid beneath the tube and used to ensure that 
no snow is lost.   

Compute the sample water equivalent based on the weight of the sample.  Then use the 
measured snow depth to compute the snow density.  Take a minimum of four density 
samples from representative locations within each plot. 

Note the vegetation cover type, snow color, snow texture and consistency, wind, and 
meteorological conditions.  Photograph each plot and mark it with flagging, and note 
its geographic coordinates.  

A2.8 CLIMATIC AND HYDROLOGIC MONITORING STATION FACTSHEETS FOR 
NEW STATIONS  

 



UTM: Lat/Long: 57°17'2.2" N, 111°14'59.6" W
LSD: NTS Map: 74E/6

Keller 730-130-5 psi  

Solar Panel and 20V, 10A DC Battery

PhotoWatt Int. PWX 200 Solar panel with SunSaver Controller

Benchmark:
Drainage Area:

Coordinates:

Established to monitor water levels on Kearl Lake.

Period of Record:
Access:

Nail in tree, elevation 100.00 m (assumed local datum)

Telemetry 198.228.178.117

Measure Water Levels 101344

Power to Datalogger

Component

Optimum DD128, 

Serial No.Function

Record and Store Data 105010657

EQUIPMENT

484935 E, 6349023 N
NW-4-96-8-W4

72.6 km 2

KEARL LAKE

HYDROMETRIC STATION

April 1999 to Present
4WD road access

L2A
FACTSHEET

LOCATION AND PURPOSE
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UTM: Lat/Long: 57°21’11” N, 111°20’03” W
LSD: NTS Map: 74E/6

Keller 730-130-5 psi Pressure Transducer

Solar panel and 20V, 10A DC battery.

Internal Modem Telemetry 198.228.178.120

Measure Water Levels 21631

Power to Datalogger

Component

Optimum DD-128 Datalogger

Serial No.Function

Record and Store Data 105010845

EQUIPMENT

479800 E, 6356550 N
SE-26-96-9-W4

Helicopter

395 km2
Benchmark:

Drainage Area:
Coordinates:

Access:

HYDROMETRIC STATION

Aug 1995 to Dec 1996;  Feb 2003 to Present

100.000 m (mark on logger box)

STANLEY CREEK S5
FACTSHEET

LOCATION AND PURPOSE

MUSKEG RIVER ABOVE 

Established originally in 1995 to monitor discharge on the Muskeg River above disturbed watersheds.  
Decommissioned in 1996, the station was re-activated in 2003 to comply with monitoring requirements.

Period of Record:

Hydrometric
Station S5
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Nail in tree, elevation 100.00 m (assumed local datum)

UTM: Lat/Long:
LSD: NTS Map: 74E/5

CALUMET RIVER S18A
FACTSHEETHYDROMETRIC STATION

UPLAND TRIBUTARY

SE-14-97-12-W4

June 2002 to Present
Helicopter

53.4 km2

LOCATION AND PURPOSE

Component

Optimum DD-128 Datalogger

Serial No.Function

Record and Store Data 109050404

Benchmark:

Established to monitor discharge on a typical Calumet River upland tributary to characterize runoff from the east slopes of the Birch 
Mountains.

Period of Record:
Access:

Keller 730-130-3 psi Pressure Transducer Measure Water Levels 101346

Drainage Area:
Coordinates:

EQUIPMENT

450662 E, 6363488 N 57°24'41.3" N, 111°49'16.6" W

6364000

6363000

6362000

6361000

6365000

44
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2WD road via the Syncrude Aurora North mine site

UTM: Lat/Long: 57°20'9" N, 111°7'48" W
LSD: NTS Map: 74E/6

Keller 730-130-5 psi Pressure Transducer

Solar panel and 20V, 10A DC battery.

Internal Modem Telemetry 198.228.172.019

Measure Water Levels 304988

Power to Datalogger

Component

Optimum DD-128 Datalogger

Serial No.Function

Record and Store Data 0105010290

EQUIPMENT

492178 E, 6354787 N
SE-19-96-7-W4

728 km2Drainage Area:
Coordinates:

AURORA / ALBIAN BOUNDARY S33
FACTSHEET

LOCATION AND PURPOSE

MUSKEG RIVER AT THE 

HYDROMETRIC STATION

April 2003 to Present

Rebar in ground, 100.00 m (assumed local datum)

Established in April 2003 to monitor discharge on the Muskeg River at the Aurora - Albian lease boundary in 
compliance with monitoring requirements.

Period of Record:

Benchmark:
Access:

Hydrometric
Station S33
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