Department of Civil Engineering

CE 431 Hydrology

Laboratory Problem #9

Runoff Analysis

Objectives:

1. To learn the source and form of streamflow records.

2. To analyze records for an assigned stream.

3. To apply runoff data to practical engineering design problems. 

Procedures:

1. Using records of streamflow found in the U.S. Geological Survey Water Supply Papers in the library or now at http://waterdata.usgs.gov/nwis/sw (no www), tabulate the 30-year record of streamflow (or as long as is available) in acft/month (preferably 1941-70 inclusive, if available – or any 30-year period) for the ____________________ River at/near ____________________.

2. By studying all available sources of information, find out information you can about the area of watershed above the gaging station, type of water stage measurement instrument, reliability of record, shape of watershed, size of watershed, topography, and range of elevation of watershed, diversions and regulations (if any), and any other factors which might affect the natural flow conditions at the gaging station.  Record these data for study and presentation in your report.  

3. From your tabulated data, examine the water-year runoff for all years included in your analysis, find the 30 year average runoff rate, and find the maximum, minimum and “median” water years.  Also examine the record tabulation and select the critical “dry” period of 3 to 5 years, with a couple “wet” years preceding and following the “dry” period.
4. Plot a mass curve of cumulative runoff in monthly increments in acre-feet for the “dry” period including the “wet” years immediately preceding, and immediately following the “dry” period as explained in #3 above.  Actually it would be good to include 3-5 years before your dry area.  Use large graph paper and select a scale such that the mass curve spreads well across the paper. 

5. The stream is to be used as an industrial water supply and a storage reservoir is desired.  The industry demand should be known or determined independently but for our purposes assume that the demand in acft/yr is ___% of your long-term (30-year) average runoff rate (from #3 above).  Plot this demand line at the same scale as the mass curve in #4 above.  Superimpose orthogonally this uniform demand line tangent to the mass curve someplace during the “wet” years after the “dry” period.  If necessary, select a lower “% of average” value to make your solution more reasonable.

6. From the mass diagram determine the reservoir storage capacity needed to supply the industry during the dry years.  Indicate when the reservoir is full, when it is empty, and when it refills.  Determine how much spill occurs after the first year it refills (first wet year).  For help, refer to text pp 366-369.
7. Try to establish that the planned reservoir would be full at the beginning of the dry years.  To do this, superimpose the demand line tangent to the lowest point on the mass curve and extend the line back toward the wet years before the dry period (this is why you need 3-5 years before your dry period).  The point of intersection indicates when the reservoir would need to start filling and verifies that the reservoir would indeed fill before the dry period.  Indicate when the reservoir should be completed, or that there is not sufficient information on your mass diagram.

8. In this problem, we have assumed a uniform rate of demand.  In a real-life project the demands would probably not be uniform.  We also haven’t considered evaporation losses of groundwater flows at the reservoir.  Discuss briefly the demand and loss considerations and how they would affect your results.
Great Basin Drainage (10)
1. American Fork River above power plant near American Fork, Utah

2. Blacksmith Fork River above UP&L Dam near Hyrum, Utah
3. Weber River near Oakley, Utah

4. Chalk Creek at Coalville, Utah

5. South Fork Ogden River near Huntsville, Utah

6. Spanish fork River at Thistle, Utah

7. Beaver River near Beaver, Utah

8. Silvies River near Bend, Oregon

9. Trout Creek near Denio, Nevada (formerly Oregon)

10. Deep Creek above Adel, Oregon

11. Club River near Preston, Idaho

12. Chalk Creek near Fillmore, Utah

13. Sevier River at Hatch, Utah

14. West Walker River below Little Walker River, Near Coleville, California

15. Woodruff Creek near Woodruff, Utah

16. Smiths Fork near Border, Wyoming

17. Montpelier Creek at irrigations weir near Montpelier, Idaho

18. Cottonwood Creek near Cleveland, Utah

19. Coal Creek near Cedar City, Utah

20. Martin Creek near Paradise Valley, Nevada

Colorado River Basin: (9)

21. Ashley Creek near Vernal, Utah

22. Duchesne River near Tabiona

23. La Plata River at Hesperus, Colorado

24. Dolores River at Dolores, Colorado

25. Whiterocks River near Whiterocks, Utah

26. Piedra River near Piedra, Colorado

27. Uinta River near Neola, Utah

28. Henrys Fork at Linwood, Utah

29. Huntington Creek near Huntington, Utah

30. Elk River near Clark, Colorado

31. Big Sandy River at Leckie Ranch near Big Sandy, Wyoming

32. Blacks Fork near Milburne, Wyoming

33. East Fork of Smith Fork near Robertson, Wyoming
34. West Fork of Smith Fork near Robertsno, Wyoming
35. West Fork of San Juan River near Pagosa Springs, Colorado

36. Fryingpan River at Norrie, Colorado

37. Eagle River at Red Cliff, Colorado

38. Williams fork near Leal, Colorado

39. St. Louis Creek near Fraser, Colorado

40. Colorado River near Grand Lake, Colorado
