Exercise 1 - Instructor Key
1) Stream cross-section
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2) Discharge = 450 ft3/sec

	
	Stream Discharge Exercise
	
	
	

	
	
	
	
	
	
	

	n
	b
	width
	depth
	area
	vel
	Q

	0
	0.0
	
	 
	
	 
	

	1
	2.0
	2.50
	0.00
	0.0
	0
	0.00

	2
	7.0
	5.00
	0.91
	4.6
	0.9
	4.10

	3
	12.0
	5.00
	0.93
	4.7
	1
	4.65

	4
	17.0
	5.00
	1.81
	9.1
	1.09
	9.86

	5
	22.0
	3.75
	2.67
	10.0
	1.21
	12.12

	6
	24.5
	2.50
	2.69
	6.7
	1.19
	8.00

	7
	27.0
	2.50
	2.56
	6.4
	1.24
	7.94

	8
	29.5
	2.50
	2.54
	6.4
	1.46
	9.27

	9
	32.0
	3.75
	2.61
	9.8
	1.73
	16.93

	10
	37.0
	5.00
	2.47
	12.4
	2.67
	32.97

	11
	42.0
	5.00
	2.47
	12.4
	2.51
	31.00

	12
	47.0
	5.00
	2.46
	12.3
	2.55
	31.37

	13
	52.0
	5.00
	2.47
	12.4
	2.43
	30.01

	14
	57.0
	4.00
	2.59
	10.4
	2.41
	24.97

	15
	60.0
	3.00
	2.63
	7.9
	2.45
	19.33

	16
	63.0
	3.00
	2.74
	8.2
	2.52
	20.71

	17
	66.0
	3.50
	2.68
	9.4
	2.45
	22.98

	18
	70.0
	4.50
	2.66
	12.0
	2.32
	27.77

	19
	75.0
	5.00
	2.47
	12.4
	2.49
	30.75

	20
	80.0
	5.00
	2.48
	12.4
	2.37
	29.39

	21
	85.0
	5.00
	2.31
	11.6
	2.22
	25.64

	22
	90.0
	5.00
	1.90
	9.5
	2.05
	19.48

	23
	95.0
	5.00
	1.81
	9.1
	1.89
	17.10

	24
	100.0
	5.00
	1.80
	9.0
	1.52
	13.68

	25
	105.0
	2.50
	0.00
	0
	0
	0.00

	
	
	
	
	
	Qtotal=
	450.02


3)
Tributary A: Q = 1,206 - 1,100 ft3/sec = 106 ft3/sec


Tributary B: Q = 1,584 - 1,443 ft3/sec = 141 ft3/sec

Groundwater baseflow between tributaries:  Q = 1,443 - 1,206 ft3/sec = 237 ft3/sec

4) Could directly measure the discharge of the tributary itself.  The advantage of the first method is that it allows you to determine BOTH the tributary discharge AND the groundwater baseflow between any two tributaries.

5) To determine total groundwater baseflow for a small watershed you would need to measure stream discharge at the mouth of the basin in question (assumes no underflow).  Also, there must NOT have been any precipitation events during this time which could have led to runoff entering the system.

Exercise 2 - Instructor Key
1) Same as instructor key in Exercise #1

2a) Field Data
Stream Discharge Field Data

Location: Canoochee River at 301 Bridge near Claxton
Date: 9/19/2003

	n

(station)
	b

(distance – ft)
	d

(depth - ft)
	V1
(vel – ft/s)
	V2
	V3
	Vave

	0
	0
	0
	0
	0
	0
	

	1
	2.0
	0
	0
	0
	0
	

	2
	4.0
	0.90
	0.46
	0.42
	0.40
	0.43

	3
	6.0
	1.60
	0.68
	0.59
	0.61
	0.63

	4
	10.0
	2.30
	0.90
	0.98
	0.93
	0.94

	5
	16.0
	2.50
	1.30
	1.22
	1.10
	1.21

	6
	22.0
	2.35
	0.83
	0.86
	1.07
	0.92

	7
	26.0
	1.80
	1.16
	1.10
	1.10
	1.12

	8
	32.0
	1.75
	1.79
	1.70
	1.65
	1.71

	9
	38.0
	1.40
	1.36
	1.40
	1.42
	1.39

	10
	44.0
	1.05
	1.18
	1.24
	1.20
	1.21

	11
	48.0
	0.95
	0.91
	0.95
	0.82
	0.89

	12
	51.0
	0.80
	0.49
	0.38
	0.45
	0.44

	13
	54.0
	0.50
	0
	0
	0
	0

	14
	57.0
	0.75
	0
	0
	0
	0

	15
	61.3
	0
	0
	
	
	


b) Spreadsheet Results

	
	
	Stream Discharge Exercise (Sept 19, 2003)

	
	
	
	
	
	
	

	301 Bridge 1-1
	
	
	
	
	

	n
	b
	width (ft)
	Depth (ft)
	Area

(ft2)
	ave. vel

(ft/s)
	Discharge

(ft3/s)

	0
	0.0
	
	 
	
	 
	

	1
	2.0
	1.00
	0.00
	0.0
	0.00
	0.00

	2
	4.0
	2.00
	0.90
	1.8
	0.43
	0.77

	3
	6.0
	3.00
	1.60
	4.8
	0.63
	3.01

	4
	10.0
	5.00
	2.30
	11.5
	0.94
	10.78

	5
	16.0
	6.00
	2.50
	15.0
	1.21
	18.15

	6
	22.0
	5.00
	2.35
	11.8
	0.92
	10.81

	7
	26.0
	5.00
	1.80
	9.0
	1.12
	10.08

	8
	32.0
	6.00
	1.75
	10.5
	1.71
	17.96

	9
	38.0
	6.00
	1.40
	8.4
	1.39
	11.68

	10
	44.0
	5.00
	1.05
	5.3
	1.21
	6.35

	11
	48.0
	3.50
	0.95
	3.3
	0.89
	2.97

	12
	51.0
	3.00
	0.80
	2.4
	0.44
	1.06

	13
	54.0
	3.00
	0.50
	1.5
	0.00
	0.00

	14
	57.0
	3.65
	0.75
	2.7
	0.00
	0.00

	15
	61.3
	2.15
	0.00
	0.0
	0.00
	

	
	
	
	
	
	Qtotal=
	93.60


3) Replicate set of field data for statistical analysis


average discharge = 2.42 ft3/sec
	301 Bridge (A)
	1/25/2002
	
	
	
	

	n
	b
	width
	depth
	area
	vel
	Q (ft3/s)

	0
	0.0
	
	 
	
	 
	

	1
	2.8
	1.00
	0.60
	0.6
	0.00
	0.00

	2
	4.8
	2.00
	0.95
	1.9
	0.00
	0.00

	3
	6.8
	2.00
	0.70
	1.4
	0.25
	0.35

	4
	8.8
	2.00
	0.79
	1.6
	0.39
	0.62

	5
	10.8
	2.00
	0.76
	1.5
	0.49
	0.74

	6
	12.8
	2.00
	0.72
	1.4
	0.43
	0.62

	7
	14.8
	2.10
	0.50
	1.1
	0.16
	0.17

	8
	17.0
	1.10
	0.00
	0
	0.00
	0.00

	
	
	
	
	
	Qtotal
	2.50


	301 Bridge (B)
	1/25/2002
	
	
	
	

	n
	b
	width
	depth
	area
	vel
	Q (ft3/s)

	0
	1.8
	
	0
	
	 
	

	1
	2.8
	1.00
	0.60
	0.6
	0.00
	0.00

	2
	4.8
	2.00
	0.92
	1.8
	0.00
	0.00

	3
	6.8
	2.00
	0.70
	1.4
	0.20
	0.28

	4
	8.8
	2.00
	0.80
	1.6
	0.41
	0.66

	5
	10.8
	2.00
	0.75
	1.5
	0.48
	0.72

	6
	12.8
	2.00
	0.70
	1.4
	0.43
	0.60

	7
	14.8
	2.10
	0.55
	1.2
	0.17
	0.20

	8
	17.0
	1.10
	0.00
	0
	0.00
	0.00

	
	
	
	
	
	Qtotal
	2.45


	301 Bridge (C)
	1/25/2002
	
	
	
	

	n
	b
	width
	depth
	area
	vel
	Q (ft3/s)

	0
	0.8
	
	 
	
	 
	

	1
	2.8
	1.00
	0.60
	0.6
	0
	0.00

	2
	4.8
	2.00
	0.92
	1.8
	0
	0.00

	3
	6.8
	2.00
	0.70
	1.4
	0.21
	0.29

	4
	8.8
	2.00
	0.78
	1.6
	0.36
	0.56

	5
	10.8
	2.00
	0.72
	1.4
	0.47
	0.68

	6
	12.8
	2.00
	0.68
	1.4
	0.43
	0.58

	7
	14.8
	2.10
	0.52
	1.1
	0.17
	0.19

	8
	17.0
	1.10
	0.00
	0
	0
	0.00

	
	
	
	
	
	Qtotal
	2.30


4)
Standard deviation = 0.104 ft3/sec


Average discharge = 2.42 ft3/sec


Percent error = 4.3%
