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1. (a) The Goulburn Valley Foodbowl initiative aims to provide up to 75 GL of water
annually to Melbourne through the funding of water savings in the Goulburn
Valley. List and describe how the State Government proposes to secure water
savings in the irrigation area to access this water.

(b) Based upon the experience of the living Murray Project what are the prospects
for success given current drought conditions? (10 marks)

2. An irrigator with a groundwater licence is proposing to irrigate 5 ha of olives . The
average annual irrigation requirement for the olives is 950mm and the effective
rainfall during the irrigation season is 175mm.If the irrigator plans to apply 8
ML/ha/year of water containing 950 mg/1 of salt determine the following system
design characteristics:

(a) The predicted volume of leachate collected during the irrigation season
(b) The mass of salt applied annually to the olives
(c) The average salinity of the leachate
(d) The potential area of an evaporation basin if the leachate is disposed of by this

means and the annual evaporation rate is 1400mm. (10 marks)

3. List and describe at least three techniques for predicting or measuring crop water
requirements to assist irrigation scheduling through crop, soil or climatic monitoring
and modeling. (10 marks)

4. What techniques are available to control waterlogging , water tables and salinisation
in the Goulburn and Murray Valleys and what are their attributes and limitations?

(10 marks)

5. What is the function of wetlands in the landscape and why are water resources being
devoted to their maintenance at a time of severe drought ?

(10 marks)
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6. An irrigator plans to purchase 45 ML of temporary water at $1100/ML for the
sprinkler irrigation of a maize crop. If the crop occupies 5.5 ha of land and the
projected cumulative crop evapotranspiration is 725 mm determine the following:

(a) the projected volume of runoff or deep percolation that will accrue if there is no
rainfall.

(b) the projected irrigation efficiency if all of the water is applied .

(c) the water use per hectare of production if the maize yield is projected to be
5 tonne/ha.

(d) what measures can be introduced to try and make more effective use of the
purchased water?

(e) if the projected volume of water needed remains the same but the amount
available is reduced by 50%, what options does the irrigator have with the water
available? (10 marks)

7. With the aid of diagrams, describe the environmental impact on a waterway of the
discharge of effluent containing organic compounds and soluble nutrients in terms of:

• oxygen demand ,oxygen depletion and recovery

• nitrogen compounds

• phosphorus in solution

• energy levels and decomposition

• population and diversity of microorganisms

(10 marks)
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An orchard is planted on sandy loam in a district where the average February
evaporation is 220 mm. Allowing for a crop factor of 0.5, a soil field capacity of 120
mm/m and permanent wilting point of 45 mm/m determine the following:

(a) the predicted monthly evapotranspiration

(b) the projected irrigation interval assuming a root zone depth of 0.6 m and
adoption of a policy to irrigate when 50% of available soil water is depleted.

(c) the projected irrigation water depth assuming that the irrigation system
efficiency is 85%.

(d) what would the projected pattern of water use be in the 0.6 m root zone
(10 marks)

9. A farmer in the Wimmera Mallee pipeline district is to be connected to the regional
piped domestic and stock water supply system. They have installed a polyethylene
tank 10m above the proposed location of a trough and installed a 50 mm diameter
polyethylene pipe to connect the tank to the trough, which is a 200 m away.

(a) If a flow rate of 1.5 I/sec is measured through the pipe, what is the likely head
and pressure of water at the outlet to the trough?

(b) What is the likely velocity of water and is it excessive?

(c) The farmer wants to locate another trough a further 200 m away, if the same
flow rate is needed to meet projected stock requirements and the trough
elevation is unchanged, can it be done?

(d) How could the pressure of water at the new trough outlet be increased?

(10 marks)
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10. (a) List the advantages and disadvantages of drip/microsprinlder irrigation systems
for horticultural applications

(b) What site characteristics favour border check flood irrigation compared with
centre pivot irrigation?

(c) Why is there such interest in subsurface drip irrigation for urban and rural
applications? (10 marks)

11. A channel or rectangular section 8 m wide and 0.25 m deep is to be employed as a
grassed waterway for soil erosion control. If the roughness coefficient is 0.03 and the
channel slope is 0.08% determine the following characteristics:

(a) the predicted velocity when the channel is flowing full

(b) the potential for scour to occur if the waterway is bare and formed in silty sand

(c) the flow rate when the channel is flowing full

(d) possible measures to slow the water down even further
(10 marks)

12. (a) What are the key water quality concerns for irrigation water?

(b) What water quality parameters are of a major concern for potable water?

(c) How can raw water be treated to improve potabilty and safeguard human health?

(10 marks)
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13. (a) What is blue green algae and how does it impact on the utilization of water for
urban, irrigation or stock and domestic purposes?

(b) What strategies are being followed to reduce the impact of blue green algae
blooms? (10 marks)

14. Describe the mechanism of either dryland or irrigation salinity and identify what
measures are being taken to counter the threat of salinity to agricultural production
and the diminishing quality of water resources. (10 marks)

15. What measures are being taken by urban and rural water authorities to conserve or
supplement water supply during this period of drought?

(10 marks)
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AGRICULTURAL ENGINEERING DEPARTMENT

HYDRAULICS SECTION

PIPE FLOW
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Values of Manning's roughness coefficient n

(a) Channels free from vegetal ion n

Uniform cross-section, regular alignment free from pebbles
and vegetation, in fine sedimentary soils 0-016

Uniform cross-section, regular alignment, free from pebbles
and vegetation, in stiff clay soils or hardpan 0-018

Uniform cross-section, regular alignment, few pebbles,
little vegetation, in clay loam 0-020

Small variations in cross-section, fairly regular alignment,
few stones, thin grass at edges, in sandy and clay soils,
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Irregular alignment, ripples on bottom, in gravelly soil or
shafe, with jagged banks or vegetation 0-025
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gravel on bottom, or considerable weeds on sloping

AGRICULTURAL ENGINEERING DEPARTMENT

HYDRAULICS SECTION

OPEN CHANNEL FLOW
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