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SECTION A. COMPULSORY QUESTION
Question One

a. Using the Zimbabwean method, determine the recommended spacing between
terraces constructed on highly erodible soils (4.0) with an average slope of 1.9°.
Express your answer in metres when: 1t = 0.3048m. 8 marks

b. If the length of the field is 8000m, estimate the peak run-off from the field when rain
intensity is 110mm/hr and the runoff coefficient of the field is 0.031 using the rational
formula ( q = 0.0028CIA), and run-off volume (using the US. SCS (1972) for a

25year return period storm, given that the land use is a pasture with good hydrologic

conditions, soil group C. 14 marks
Q = (1-0.25)
(I+0.85)

c. Design a waterway (using Manning’s formula) to convey the peak runoff at the flow

velocity is 1.5m/s, allowing 20% for the freeboard. 18 marks
V=R*? g2
n
(40 Marks)

SECTION B. ANSWER ANY TWO QUESTIONS
Question two

a.  Explain the importance of the following soil and water conservation measures

highlighting the conditions where they are most applicable.

i  Tied ridges /10
ii. Bench terraces /10
20 marks
b.  Briefly discus the limitations of mechanical soil conservation practices.
10 marks

(30 marks)
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Question three
a Give five important factors considered to determine the amount of rain water to be
harvested from a rooftop. 10 marks
b. Describe four factors considered when determining the water demand for a household.
8 marks
¢ Calculate the yearly and monthly water demand for a family of eight people if the
daily water requirement per person is 20liters and assuming zero demand fluctuations
between months; 12 marks
(30 marks)

Question four

a.  Describe the influence of the following on soil erosion,

i Soil bulk density /10
i, Vegetation i 10
1ii. Soil additives /5
iv. Slope /5

(30 marks)



APPENDIX A

Land Use Treatment Hydrologie * Hydrologic Sajl Graup
ar or

Cover Praclice : Condition A B c . D
Fallow Straight row - 77 86 91 94
Row Crops Pl

Straight row, l Poor 72 81 88 91
Straight row Good 67 78 85 89
: —
Conloured Poor 70 79 84 88
Contotired Good L 75 §2: 86
Terraced Poor 66 . 74 80 82
Terraced + Gond 62 715 78 81
S i e
Small Straight raw i Poor 65 76 84 88
grain ' . :
Straight row Good 63 7y 83 87 -
Contoured Poor 63 74 . 82 85
Contourid ' Good 61 73 81 84
Terraced ; Poor o1 | T2 79 82
ol X i i
Terraced Good 59 70 78 81 !
Close seeded Straight row . Poor 66 77 85 &9
legurnes Cf . |
or S*raight row Good 58 72 81 85
meadow . i i) 4 : '
| Contoured Poor 64 75 83 85
Contoured Goad 55 69 78 - 83
Terraced Poor 63 73 80 83
Terraced Good et 67 76 80
Pasture | ; i Poor _ 68 79 . 86 89
or range 7 e
Fair L 49 69 79 84
: =
Good 39 6l 74 80
. —
Contoured : Poor 47 67 8l 88
Bl e
Conloured u = Fair 25 I 5 83
Contoured Good . 6 a5 74 79
L | conom o n. | w |

Table 2.3 ; Runoff Curve Nuiabers for Hydrologic Soil Cover Complexes for Antecedent-Rainfall Conitios: I1, and
I, = 0.28
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Table 2,3 (Continyeq)

L4

Land Usge

Trc::ﬁmf:ﬂt Hydrologie * Hydrologic Sojl Group

or or :

Cover Practice Conditinn A B c D
Meadow Good 30 58 71
(Permanent o
e S, P o
(Farm wood- 36 60 i)
lots) i .
B O

@5 5 i
RIghl~c1!-wny 74 90
(hard surface
1 #8pi) Group

Deseription

Final Infiltration rate
(mm/hj

—_—

Lowest Runofy Potential, Inclydes deep sand

] Wil]‘.l \"t‘l’y ill‘.]l] sill
and cla . also d BED, ri HC“ Permenlle
Y ecp I yI

loess,

I\‘Indm'ntoly Low Runoff p

otentinl, Mostly sandy soils Jegy deep 4-8
than A, and Joese less deep or Jegg dsgregated than A, byt the group
as a whole hag ahove average infiltration afier thorougl weiting,

(6 Muderz:te!y ITigh Ru;ml'!' Potential, cq

mprises shallow goifx and

ey
soils containing considerable clay and colloids, though fess (hat those
of group D, The &roup has below verage infiltration giey pm—_'
Saturation, : '
e e ol
D Iighest Runofe Potential, Includes mostly elays of high swelling 0-1
pereent, but the sroup also ingl

udes some shallow soils with nej rly
imperimeable sub-horizons near

il
the surface, T ’

Source: .S, Soil Conservation Service, National Engineering Handbool,

i-IJ'{irnlngy,' Section 4 (1972) and U.g. Dept,
Apr. ARS 41 . 172 (1970), As Cited By Sehwab et al (1981), :



APPENDIX B

Area bd + Zd?
= i Sl
Wetted e
H -
R e Sl e e o , 3
N 2 Hydraulic bd + Zd
DINd radius b+2d V1 + 22
L Z =|e/d _
b e .ﬁOU t=Db + NQN
 width T=b+2DZ
i if . 1 Area 3td
| F - ]
aﬂl.f. = |__v.l| IIIIIIIIIIII \ﬁ e Emnma ﬁ +,.....WQN
L : = perimeter 3t
[ e Hydraulic ?d (approx.) 2d
radius 1.512 + 442 3
" Top _-3a = ol g
wilh: =g TRU)




