PRACTICAL ASSIGNMENT – EXERCISES

EXERCISE No. 1
Hillslope with flow length 200m and catchment area 40,000 m2 and expands at an altitude difference of 5m. Assuming that runoff coefficient is equal to 0.60, compute the runoff peak for return periods T=5 and T=50 years for two different surface roughness coefficient n=0.40 and n=0.80 with the application of the rational method


where: c = runoff coefficient
i (mm/h), average rainfall intensity for duration d,
Α,= catchment area (km2).
The concentration time will be computed with the kinematic wave method:


The Intensity – Duration – Frequency (i-d-f) curves of the area are mathematically expressed with the following equation

where,
T (years), return period of the mean rainfall intensity, 
d (h), η storm duration,
and λ΄, κ, ψ΄, θ και η parameters as follows.
	κ
	λ΄
	ψ΄
	θ
	η

	0.193
	332.7
	0.53
	0.089
	0.724




EXERCISE No. 2
A raingarden is constructed in an urban environment with width 2.0m and soil depth 0.45m. The soil is loamy sand texture with effective porosity 0.28 and saturated hydraulic conductivity khsat = 100 mm/h. The pool depth is provided equal to 0.80 m.
The urban catchment drained to the raingarden has an area 1000 m2 with runoff coefficient 0.90. 
Find the length of the raingarden in order all storm inflows to be stored in the raingarden for a storm with return period 5 years and duration of 2 h. Compute all parameters of the raingarden's water budget:
1. Inflows to the raingarden (m3).
2. Storage in the soil porosity (m3).
3. Storage in the raingarden pool (m3).
4. Infiltration during the storm duration (m3).
The Intensity – Duration – Frequency (i-d-f) curves of the area are the same as Exercise No.1.


EXERCISE No. 3
The Government of Malta has launched a project of water harvesting from roof storm runoff for each household using private storage tanks. Suppose the typical Maltese house has a roof area of 200 m2, each household has 4 persons on average, find the percentage of water demand efficiency if storage tank has volume equal to (a) 1 m3, (b) 5 m3, and (c) 10 m3. It is estimated that the water demand for Malta is equal to 70 L/d/c but the associated water demand that will be covered from roof runoff is equal to 45 L/d/c.
Average monthly rainfall in Malta is as follows:
	Month
	Rainfall (mm)

	OCT
	65

	NOV
	120

	DEC
	110

	JAN
	100

	FEB
	62

	MAR
	37

	APR
	26

	MAY
	10

	JUN
	2

	JUL
	0

	AUG
	7

	SEP
	70

	ANNUAL
	609




[bookmark: _Hlk84410496]
EXERCISE No. 4 (facilitated by Mrs E. Avramidi)
Prepare a list of the environmental impacts of NWRMs in (a) urban and (b) natural areas either positive or negative describing briefly each one.
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