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1. Engineering Statement 

GRG has completed a design review of stormwater discharge from Transit Yards into proposed pond via 
an engineered design drain on Longreach Regional Council land on Lot 1 SP303323. 

GRG has completed the design using the industry standard “National Guidelines for Beef Cattle Feedlots 
in Australia” 3rd Edition. 

The following design assumptions were used in the design process: 

 Pond Design to store stormwater from 24 hour Annual Exceedance Probability (AEP) 1:50 Years 
 Drain Design for an AEP 1:20 Years 
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2. Introduction 

This Report details design of sedimentation pond and drain dedicated for collection of stormwater from 
cattle transit yards areas.  

The land is owned by Longreach Regional Council and is described as Lot 1 on Survey Plan 303323 is 
located fronting the Cramsie- Muttaburra Road, Cramsie.  

Following site location map and aerial photograph are taken from Aurizon Site based Management Plan.  

 

Figure description: site location map. 

 

Figure description: aerial photograph of the site. 
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The stormwater catchment area is limited to fenced zone of the yard with 18 pens. It has area equal to 
1.36 ha and it is hatched on following Figure. 

 

Figure description: hatched part indicates stormwater catchment area considered in calculations. 

 

Reference Drawings include: 

Drawing 20-3181-010 Rev 6 Surface Water Management – General Arrangement 

Drawing 20-3181-011 Rev 5 Surface Water Management – Details View 

Drawing 20-3181-012 Rev 6 Surface Water Management – Section View 
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3. Sedimentation Pond Volume Design Guidance 

Reference was made to “National Guidelines for Beef Cattle Feedlots in Australia” published by Meat & 
Livestock Australia Limited.  

According to the guidance: 

 

 

Table description: Extract from “National Guidelines for Beef Cattle Feedlots in Australia” by MLA 

 

4.  Rainfall Data 

 

Data related to local rainfall depth and statistics was collected from Australian Government Bureau of 
Meteorology online Design Rainfall Data System. 

Following page contains relevant data for the specified location: 

 



 

AAM Investment Group - Design of Sedimentation Pond and Drain for Longreach Transit Yards   4 
 

 



 

AAM Investment Group - Design of Sedimentation Pond and Drain for Longreach Transit Yards   5 
 

5. Calculations 

Design pond to store rainfall water from 24 hour rainfall with Annual Exceedance Probability equal to 1 in 
50 years. This corresponds to AEP 2%. 

Design Rainfall Depth is equal to 193mm. 

As mentioned earlier formula for sedimentation system volume: 

 

QP = 193mm x 1.36ha x 0.8 / (24 x 60 x 60 seconds) 

QP = 0.0243 m3/s 

Assume Pond L/W = 3 (conservatively) 

This gives lambda,  = 6 

V=0.005m/s 

Required pond volume: 

VP = 0.0243m3/s x 3 x 6 / (0.005m/s) 

VP = 87.5m3 

Assume 50% of the required volume is reserved to sediment storage volume 

43.75m3 sediment storage volume 

Total pond volume: 87.50m3 + 43.75m3 = 131.25m3 

 

6. Pond Construction Requirements 

Requirements from MLA guidance: 
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Other considerations include the following: 

Detail design of the sedimentation ponds have taken into account the following: 

 A minimum freeboard of 0.9 m should be provided at the pond discharge point. 
 A material testing of pond base should determine suitability for use, otherwise a  low permeability 

pond liner such as 300 mm clay. 
 A sump pit should be allowed for at the base of the stormwater pond if pumping of water is required, 

for example for dust suppression or to de-water; 
 A first flush pond to allow ease of management for concentrated sediment 
 A sediment storage zone marker and measuring stick may be useful for regular monitoring and 

confirmation of sediment depth; 
 Off-site stormwater flow has been diverted around the effluent drains to minimise the loading on the 

pond. 
 Operation management plan shall be adopted for maintenance purposes. 
 Pumping water from the pond periodically to allow for maximum capacity in the event of a storm. 

The pumped water may be reused on site, for example tree irrigation 

7. Drain Concept 

The proposed location of drain linking transit yard catchment area and sediment pond was based on 
constraints related to site setting out.  

Due to a roadway being located in the middle of proposed truck path approximately 12m long part of the 
drain was proposed to be constructed of concrete.  

The remaining part is Earthen (bare) drain. 

Total length of drain is 79m and the difference in levels: 

184.65m – 183.6m = 1.05m 

This gives average slope 1.05 / 79m = 0.0133 

 

Figure description: Solid hatch area indicated proposed location of drain. Line hatch indicates proposed 
concrete part of the drain. 
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8. Drain Calculations 

Similar to the pond design, drain calculations were based on guidance from “National Guidelines for Beef 
Cattle Feedlots in Australia” published by Meat & Livestock Australia Limited. 

The calculations were divided on following stages:

1) Check time of concentration of catchment 
2) Check peak flow assuming rainfall intensity of 20 year ARI in time of concentration of catchment 

calculated in point 1 
3) Define size of drain  
4) Check mean flow velocity as per defined drain dimensions and compare it with values from table 

A3 in “National Guidelines for Beef Cattle Feedlots in Australia” 
5) Check flow rate of flow in designed drain in m3/s and compare it with peak flow calculated in point 

2. It should be bigger than calculated in point 2 to ensure water is contained inside of drain. 
 

 Time of concentration of catchment 

As per guidance from “National Guidelines for Beef Cattle Feedlots in Australia” published by Meat & 
Livestock Australia Limited: 

 

Area of catchment A = 1.36 ha = 0.0136km2  

Mainstream length L = 0.256km 

Difference in levels for equal area slope calculations 0.35m 

Equal area slope Se = 0.35m/0.256km = 1.367m/km 

Time of concentration tc = 21.4minutes 

 Peak flow  

Refer to point 3 of this report, Rainfall data.  

From table with Design Rainfall Depth using interpolation for 21.4 minutes I = 41mm for 20 year ARI. 



 

AAM Investment Group - Design of Sedimentation Pond and Drain for Longreach Transit Yards   8 
 

 

C = 0.8 for ponds 

Substituting 360 with number of seconds in time of concentration 21.4 x 60 = 1284 seconds 

Q = 0.35m3/s 

 Define drain size and calculate relevant flow rate and mean velocity. 

Drain size should allow flow not smaller than 0.35m3/s calculated above. 

Adopt drain dimensions. 

Note: use different drain sizes for earthen bare drain and for concrete drain where depth of the drain 
should be smaller. 
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Calculated flow rate for the defined drain size is bigger than required 0.35m3/s therefore sufficient to hold 
peak flow from catchment area. 

Mean flow velocity is also smaller than maximum recommended velocities listed in Table A.3 of guidelines 
shown below: 

 

One of the recommendations from the guidelines on drain size says “velocity values of less than 0.5 m/s 
are likely to result in excessive sedimentation in feedlot catch and main drains” 

Calculated velocities are above 0.5m/s and below maximum recommended for Bare, consolidated, stiff 
sandy clay (1.3-1.5 m/s)  
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