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PROBLEM 1 (10 pts)
The water-surface elevations of two water bodies located 375 ft apart differ by 0.5 ft. For a
steady-state discharge of 40 galldaylft, compute the hydraulic conductivity of the unconfined aquifer.
The elevation of the lower water surface is 4.5 ft. Compute the water table elevation at 100 ft,200
ft and 300 ft from the first water body.

PROBLEM 2 (20 pts)
From the IDF curve shown on the next page, determine the missing values of intensity, depth,
duration, or frequency for the following table:

lntensity (in./hr) Depth (in.) Duration (hr) Frequency (yr)

L'Universiti canadieimc
Canacla's univelsity

2.0 4 .00
4 .80 24.0

756.0

0 .58 0.083
0.3 12.0

For the following watershed schematic shown, find the peak discharge (using the Rational
Method) into each inlet and the required discharge capacity for each pipe segment. Use a 50-yr
retum period and the above IDF curve

i  i J
Fiptr "i*/ td..* -1.1 ilct'cs
i$ f* i r i {-" '* i}.-J51. *= 4gil ft : ,' ,t {-o '* i}.-J5

I '  *  2 fr isse i i  i '  
? l  '  *"  ? nt in



Tip: if /o is the travel time in the pipe, the concentration time of the entire watershed is

max(/", * t  r, t"2 + t p,td) .
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PROBLEM 3 (15 pts)
A 1 -hour unit hydrograph is given by a rectangle whose base is 4 hours and height is 0.25lhow.
Construct an S-hydrograph using this UH, and derive the 2-hours, 3 hours and 4 hours unit hydrograph.

PROBLEM 4 (20 pts)
The following hydrograph (ftjlsec) was measured at the upstream section of a river with the
data recorded on a 0.4-hr time increment. Route the hydrograph using the Convex Method
through two reaches that have the following characteristics: reach 1 (length : 7,200 ft, velocity
:2.5 ftlsec) and reach 2 (length : 6,480 ft, velocity : 1.8 ftlsec). The upstream hydrograph
ordinates are: (0, 2L0, 530,840,920,870, 610,380, 190, 80, 40, 20). Assume that the initial
discharge at the downstream sections is 0. Do not route the entire hydrograph: The three first
discharge values at the end of the second reach are sufficient.

PROBLEM 5 (15 pts)
Compute the runoff volume from a watershed that is 40%o residential (ll4-acre lots), 10% streets
and roads paved with curbs and storm sewers, 10% commercial and busine ss. 20oh industrial
and20o/o open spaces. The hydrologic soil group is 50%A and 50Yo B. The rainfall is 10 inches.
The following table gives the curve number for a given cover condition and a given soil group:



Land Use
Description on
Input Screen

and Cune Numbers from TR-55
Cover Description Curye Number

for Hydrologic
Soil Group

Covq Type ild Hy&ologic Condition y. A B C D
Impwious

ffeas
Agricul twal Rowc.ops-StaightRows+CropResidueCover- 64 75 A2 85

Good Condit ion 
( ' )

Forest Woods''' - Good Condition 30 55 70 77

High Density Residential districts by average lot size: 1/8 se or 65 
'17 

85 90 92
Residential

Urbm district
Residential districts by average lot size: 1/2 acre
lot

Space (lams, pdks, golf couses,
cemeteries, etc.)(4) FaA Cof,dition (grcs cova
SOY| to

85

84

9 1
80

E

88
70

69

8 l
54

49

Puking md Paved Impenious aeo: Paved paking lots, roofs,
Spaces drivesways, etc. (excluding right-of-way)

98 98 98 98

t/8 Residential districts by avoage lot size: 1/8 acre ot
less

7'7 a5 90 92

l /4 Residential districts bv averase 1ot size: 1/4 aqe 61 75  a3  a7

Residential 1/3
aqe

Residential disticts by average lot size: 1/3 aqe 51 72  At  86

54 70 80 85

Residential 1 acre Residential districts by average lot size: I aqe 20 51 68 79 84
Residential 2 acres Residential districts by average lot size: 2 aqe 12 46 65 77 82
Wate./Wetlmds 0 0 0 0 0

PROBLEM 6 (20 pts)
An underground storage tank with rectangular sections (length: 100 ft, width :70 ft., height =
50 ft) is used for temporary control of storm runoff. Determine the stage storage-discharge
relationship assuming outflow from the tank is controlled by an oriflce at the base of the tank. The
rectangular orifice has a length of 3 ft and a height of 0.5 ft. The ioss coefficient is 0.6. Write down
the equation of the storage indicator as a function of the discharge through the orifice.
Start routing the following hydrograph through the reservoir (Do not route the ent
three first discharge values of the routed hydrograph are sufficient).

BONUS PROBLEM (10 pts)
Compu-te the direct-runoff hydrograph flor the following rainfall excess and UH.
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TIME ft) DISCHARGE (ft3ls) TrME(h) DISCHARGE (f6ls)
6:00 A.M. 30 1 :00 P.M. 430
7:00 30 2:00 400
8:00 60 3:00 300
9:00 t20 4:00 240
10:00 240 5:00 180
11  :00 420 6:00 30
I2 :00 450


