Department of Civil Engineering

CE 431 Hydrology

Laboratory Problem #12
Reservoir Routing

Objectives:
1. To learn how to route a flood through reservoir.

2. To develop an applicable storage capacity, and elevation discharge rating curves for the Rock Canyon Detention Basin.

3. To learn how to construct a “routing curve” for the reservoir.

4. To use the routing curve along with the inventory (continuity) equation to determine the reservoir outlet discharge hydrograph.

Procedure:
1. In excel generate graphs of the storage capacity curve data for the Rock Canyon Detention Basin given in this handout.

2. In the same excel spreadsheet generate an elevation-discharge rating curve using the given outlet works data for the Rock Canyon Detention.

3. The relationship between outlet discharge O and reservoir routing term 2S/t + O is called the routing curve.  Develop the routing curve from your data.  To do this, choose a reasonable outlet discharge, find the corresponding elevation on your elevation-discharge rating curve, and then find the corresponding storage from your graph of storage capacity. Calculate the routing term 2S/t + O for the storage S and outlet discharge O, and the time increment t (t = 15 minutes = 900 sec.).  Choose another outlet discharge and find the corresponding routing term.  Repeat this process for several applicable outlet discharges.  Make sure all units are consistent.  Then plot the routing curve, i.e. O versus 2S/t + O, with O (cfs) on the ordinate and 2 S/t + O (cfs) on the abscissa.  A large scale will result in an easier and more accurate graph.  
4. Route the given inflow flood hydrograph through the detention basin using your routing curve and the inventory (continuity) equation.  Follow the procedure from the special homework assignment.  The inflows and the initial outflow (0 cfs) are known.
5. Compare the inflow and outflow hydrographs.  Write a brief discussion of the procedure and results.  
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Elev (ft) Volume (ac-ft)

0 0 Low Level Outlet

1.10 6.22 2' diameter culvert pipe installed at the base (invert elevation = 0)

2.20 12.46 Discharge coefficient = .6

3.30 18.71

4.40 24.98 Spillway

5.50 31.27 31.7 feet wide

6.60 37.57 At elevation 17.5 feet

7.70 43.89 Weir coefficient = 3.5

8.80 50.22 Top of Dam = 22 feet

9.90 56.58

11.00 62.95

12.10 69.33

13.20 75.73

14.30 82.15

15.40 88.59

16.50 95.04

17.60 101.51

18.70 108.00

19.80 114.50

20.90 121.02

22.00 127.59

Hydrograph

Time (min) Flow (cfs) Time (min)Flow (cfs) Time (min)Flow (cfs)

0:00 0.00 6:30 109.79 13:00 56.66

0:15 17.55 6:45 106.71 13:15 47.16

0:30 61.99 7:00 103.79 13:30 37.04

0:45 145.21 7:15 100.98 13:45 27.65

1:00 236.06 7:30 98.21 14:00 19.80

1:15 302.77 7:45 95.44 14:15 14.15

1:30 338.81 8:00 92.70 14:30 10.21

1:45 347.12 8:15 89.95 14:45 7.38

2:00 328.07 8:30 87.15 15:00 5.29

2:15 300.93 8:45 84.35 15:15 3.80

2:30 274.93 9:00 81.69 15:30 2.72

2:45 252.03 9:15 79.31 15:45 1.94

3:00 230.61 9:30 77.32 16:00 1.38

3:15 212.37 9:45 75.72 16:15 0.98

3:30 196.72 10:00 74.43 16:30 0.69

3:45 183.46 10:15 73.37 16:45 0.47

4:00 172.29 10:30 72.54 17:00 0.32

4:15 162.54 10:45 71.82 17:15 0.21

4:30 153.74 11:00 71.16 17:30 0.12

4:45 145.62 11:15 70.57 17:45 0.06

5:00 138.27 11:30 70.05 18:00 0.02

5:15 131.87 11:45 69.56 18:15 0.00

5:30 126.27 12:00 69.04

5:45 121.37 12:15 68.52

6:00 117.06 12:30 67.07

6:15 113.14 12:45 63.57
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		Rock Canyon Storage Capacity Curve						Rock Canyon Outlet Works

		Elev (ft)		Volume (ac-ft)

		0		0				Low Level Outlet

		1.10		6.22				2' diameter culvert pipe installed at the base (invert elevation = 0)

		2.20		12.46				Discharge coefficient = .6

		3.30		18.71

		4.40		24.98				Spillway

		5.50		31.27				31.7 feet wide

		6.60		37.57				At elevation 17.5 feet

		7.70		43.89				Weir coefficient = 3.5

		8.80		50.22				Top of Dam = 22 feet

		9.90		56.58

		11.00		62.95

		12.10		69.33

		13.20		75.73

		14.30		82.15

		15.40		88.59

		16.50		95.04

		17.60		101.51

		18.70		108.00

		19.80		114.50

		20.90		121.02

		22.00		127.59

		Hydrograph

		Time (min)		Flow (cfs)				Time (min)		Flow (cfs)				Time (min)		Flow (cfs)

		0:00		0.00				6:30		109.79				13:00		56.66

		0:15		17.55				6:45		106.71				13:15		47.16

		0:30		61.99				7:00		103.79				13:30		37.04

		0:45		145.21				7:15		100.98				13:45		27.65

		1:00		236.06				7:30		98.21				14:00		19.80

		1:15		302.77				7:45		95.44				14:15		14.15

		1:30		338.81				8:00		92.70				14:30		10.21

		1:45		347.12				8:15		89.95				14:45		7.38

		2:00		328.07				8:30		87.15				15:00		5.29

		2:15		300.93				8:45		84.35				15:15		3.80

		2:30		274.93				9:00		81.69				15:30		2.72

		2:45		252.03				9:15		79.31				15:45		1.94

		3:00		230.61				9:30		77.32				16:00		1.38

		3:15		212.37				9:45		75.72				16:15		0.98

		3:30		196.72				10:00		74.43				16:30		0.69

		3:45		183.46				10:15		73.37				16:45		0.47

		4:00		172.29				10:30		72.54				17:00		0.32

		4:15		162.54				10:45		71.82				17:15		0.21

		4:30		153.74				11:00		71.16				17:30		0.12

		4:45		145.62				11:15		70.57				17:45		0.06

		5:00		138.27				11:30		70.05				18:00		0.02

		5:15		131.87				11:45		69.56				18:15		0.00

		5:30		126.27				12:00		69.04

		5:45		121.37				12:15		68.52

		6:00		117.06				12:30		67.07

		6:15		113.14				12:45		63.57
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