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Preamble  

The Citrus Growers Association of Southern Africa in partnership with Transnet Freight Rail has 

developed a concept that may revitalize transportation of citrus on rail. A proposal to increase the 

volume of break-bulk citrus transported by rail freight to 30% of citrus production has been identified 

with the implementation of the “CX Container Rail Concept”. The concept has the potential to transform 

and revolutionize the way citrus products are transported from production point to point of export. The 

CX container was previously utilized by Spoornet as a general purpose transportation container for the 

parcel freight division. This container is well suited to transport break-bulk citrus fruit between 

packhouse and port, the multi purpose side loading ability will ensure that packing and un-packing time 

is reduced. In order to increase the volume of citrus transported by rail a viable and feasible solution for 

the industry had to be developed, one that not only reduces the cost of transportation but that also 

offers an efficient and flexible alternative to road transport. Not all packhouses are accessible to rail and 

those that are consider rail an inefficient method of transportation, this due to the time constraints of rail 

traffic down the lines to port. Road transport has thus become the predominant method of transporting 

citrus to port cold store facilities. It was considered a challenge for rail to reach a formidable target as 

new facilities are not equipped to load and receive rail directly as well as the conventional ‘O’ type 

wagon restricted to standard height pallets. With the CX container rail concept, rail could be accessible 

to all packhouses and in fact the CX Container Concept creates a synergy between rail and road 

transportation. It is a well known industry norm that during peak season, bottlenecks occur annually due 

to port congestion; this adds constraint on the turnaround time of trucks in the port which has a negative 

effect on the supply of trucks back to packhouse. This concept proposes to rail the CX containers to an 

Inland Transfer Hub where the containers can be loaded on road trucks and sent to be packed at 

participating packhouse facilities. This will reduce the number of road trucks sent to port and increase 

the efficiency of service to packhouse facilities, the road transport journey between the Inland Transfer 

Hub and packhouse facility will be done with dedicated shuttle trucks. The CX container can be 

offloaded and simultaneously loaded with an empty container transported back to the packhouse. The 

original hub concept was considered by transporting citrus on flat deck trailers and off-loading pallets 

into a warehouse and reloading into the CX containers, the CX concept does away with all the handling 

and warehouse infrastructure and associated costs. These containers only require equipment to 

transfer the container from rail to road and vice versa which can be stored like any container on the 

ground in a predetermined stacking area. CX Containers are utilized specifically to transport ambient 

fruit from packhouse to port cold store – this concept should not be confused with Reefer containers. 

The CGA and TFR are planning to present this concept to some of the main volume producing 

packhouses in the Northern areas of Mpumalanga and Limpopo whom we are convinced would 

responded favourably as cost and efficiency benefits are noticeable upfront. With the 2010 Soccer 

World Cup around the corner, the concern regarding port congestion is lessened with the intervention of 

the CX Container Concept. Once we’ve established a solid volume base and the industry sees the 

benefits of this method of transportation, then we can take it a step further and propose the 

development of cold stores in these regions where reefer containers can be packed and transported by 
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rail to port container terminals. It is evident that the integration of containers and rail may revolutionise 

the citrus supply chain and give Southern African Citrus a competitive advantage over other Southern 

Hemisphere regions. 

 

Operational Overview  

CX Container Concept Overview 

 Stage 1: the CX containers are railed to an Inland Transfer Hub located at the closest and most 

centralized loading point to participating citrus packhouses in a particular region. 

 Stage 2: containers are transferred from rail to road vehicles. 

 Stage 3: containers are transported by road to packhouses to be packed and brought back to the 

transfer hub. 

 Stage 4: containers are then transferred back from road to rail. 

 Stage 5: containers are railed to Port Dispersion Siding and rerouted to applicable cold stores 

 Stage 6: containers are unpacked and fruit placed directly on cold room floor. 

 Stage 7: containers are routed back to the Port Dispersion Siding and railed back to the Inland 

Transfer Hub.  
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The benefits of the CX wagon direct from packhouse to port facility are numerous: 

1. Creates a seamless flow of cargo between packhouse and port facility – Consistent flow of product 

off the packhouse floor. 
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2. Dedicated trucks per packhouse means the packhouse manager knows where his trucks are and 

when they are due to arrive.  

3. Packhouse managers can have updates on their cargo flow at all times – No truck delays and 

stand-by charges. 

4. CX containers do not require tarpaulins or strapping (sealed unit), this increases the turnaround of 

road trucks between transfer hub and packhouse. 

5. The CX containers are more secure than ‘O’ type wagons – the doors are of container type and can 

be welded shut. 

6. Road trucks coupled to tri-axle trailers can be used to ensure weight restrictions are not exceeded. 

7. CX type containers can load high cube and standard height pallets with 24 pallets per container. 

8. A specific consignment can be tracked all the way from packhouse to port facility – better planning 

and scheduling can be achieved. 

9. The CX container can be offloaded quicker at port facilities than road transport – multi door hinges 

open at both ends with two separate compartments. 

10. The CX container can transport goods back from port inland to reduce the cost of rail transportation 

– in some cases citrus production materials can be transported back to packhouse. 

 

Map illustrating Northern citrus growing regions li nked by rail transfer hubs.   

 
 

Northern citrus growing regions linked to rail transfer hubs 

Citrus rail line 1via Polokwane – Pretoria - Durban 

1. Messina – Tshipise regions (ZIM) linked to Messina siding. 

2. Tzaneen – Letaba – Letsitele regions linked to Tzaneen or Polokwane sidings. 

3. Marble Hall – Groblersdal regions linked to Middelburg siding. 

Citrus rail line 2 via Komatipoort (Maputo) – Swaziland – Empangeni - Durban 

4. Hoedspruit region linked to Hoedspruit siding. 

5. Nelspruit – Karino – Hazyview regions linked to Nelspruit siding. 

6. Malelane – Komatipoort linked to Komatipoort siding. 
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7. Swaziland linked to Siphofaneni or Mpaka sidings. 

The above areas can be considered CX container rail friendly where the distance from the inland 

transfer siding is within 50km of packhouse facilities in main citrus growing regions. This distance would 

permit road trucks to obtain a maximum turnaround time of 3 hours to be achieved with 3 hauls per day 

per truck. It is anticipated that the top packhouses per region can be incorporated into the concept 

where between 100 and 150 pallets per day are packed at each facility. Each packhouse will then 

require between 5 and 7 hauls per day of 20 pallets each, with an average turnaround per truck of 3 

hours. This will require a maximum of 3 dedicated trucks per packhouse. Referring to table 1 below, this 

illustrates the volume of pallets produced at the top packhouses per region under consideration. In 

order to ensure that an efficient service is guaranteed and maintained, each transfer siding will be 

required to accumulate a minimum of 60 containers (600 pallets) or 30 wagons in order for a dedicated 

shunt to meet the main line train to destination port. Most packhouses operate between Monday and 

Friday, a rail shunt could bring in 30 wagons or more of empty CX Containers on a Monday, 

Wednesday and a Friday. These could then be transferred and loaded over a 48 hour period when the 

next shunt removes the fully loaded CX Containers and replaces with empties. This implies that a rail 

shunt would be done every alternative day, allowing a rail shunt to be placed at the designated siding 

allowing the transfer of empty and full containers to be completed directly from wagon. This method of 

operation would be assisted by dedicated locomotives and wagons being deployed to the CX Container 

Train. 

 

Citrus Rail line 1 via Polokwane – Pretoria to Durban: 

Referring to table 1, the weekly anticipated throughput from the top volume packhouses in the Messina, 

Tzaneen and Marble Hall districts are shown. The volume indicates the number of pallets packed 

between weeks 18 – 37, this volume is then divided to calculate the possible number of wagons per 

shunt with 3 shunting days per week (Monday, Wednesday and Friday). This indicates that it may be 

attainable to achieve a viable and efficient service from either of these regions where 30 or more CX 

Container wagons could be accumulated resulting in a dedicated rail service. The shunts from each of 

these regions could be consolidated at a central main line station which could then be linked to main 

line trains to destination port. Dedicated locomotives could be assigned to each region to shunt full and 

empty container wagons between the siding and main stations. 

 

Citrus Rail line 2 via Komatipoort – Swaziland to Durban (Maputo): 

Referring to table 2, the weekly anticipated throughput from the top volume packhouses in the 

Hoedspruit, Nelspruit and Komatipoort districts are shown. The volume indicates the number of pallets 

packed between weeks 18 – 37, this volume is then divided to calculate the possible number of wagons 

per shunt with 3 shunting days per week (Monday, Wednesday and Friday). This indicates that it may 

be attainable to achieve a viable and efficient service from either of these regions where 30 or more CX 

Container wagons could be accumulated resulting in a dedicated rail service. The shunts from each of 

these regions could be consolidated at a central main line station which could then be linked to main 

line trains to destination port. Dedicated locomotives could be assigned to each region to shunt full and 

empty container wagons between the siding and main stations. The possibility exists for packhouses in 

Swaziland to link to this train where a suitable siding could be identified. A shunt of empty and full 

container wagons could be done where an accumulation of 20 – 30 citrus wagons can be achieved 

between the siding and main line station. In order achieve better efficiency, a suitable siding along the 
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main line should be established thus eliminating the need for shunts. This could allow any volume of 

wagons to link to the main line train.  

 

The CX Container 

Picture 1: The CX Container  

 

 

The CX container was used by Spoornet for the purpose of general freight transportation, the container 

interior dimensions are Length: 6.088m, Width: 2.50m and Height: 2.50m. The container can be loaded 

from the side which makes it accessible to load from packhouse floor and offload at port facility. The 

container can be hoisted to and from road vehicles with a hoist crane and can be secured to the trailer 

by use of twist locks. Each container being 6m in length will require two containers to be loaded per 

vehicle where between 10 and 12 pallets can be loaded per container (depending on weight 

restrictions) with a total of 20 and 24 pallets per truck or wagon. Pallet sizes and build quality will also 

determine how many pallets can be loaded into the containers, when loading 12 pallets per container 

there is limited space of 1.0m per pallet. It is thus suitable to calculate the cost based on 20 pallets per 

truck or wagon. The container can be sealed and secured preventing pilfering. There may be a 

requirement to ventilate the containers to prevent moisture development within the container. There are 

two ways to load the container, depending on the number of pallets to be loaded. This will be 

determined by the weight and build restrictions of each commodity and pack type to be loaded. High 

cube pallets may only permit 10 pallets to be loaded per container and 20 pallets per tri-axle truck load. 

This may require further analysis to determine the correct number of pallets per CX Container per 

packhouse. It has been ascertained that there are a limited number of CX Containers available, the 

stock availability will determine what volume of citrus can be railed and from which region. 
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Picture 2: CX Container loading pattern using 1.2m x 1.0m citrus type pallet  

Pallet 1 Pallet 3 Pallet 5 Pallet 7 Pallet 9

`

Pallet 2 Pallet 4 Pallet 6 Pallet 8 Pallet 10

Loading Side

Pallet 3 Pallet 5 Pallet 1 Pallet 7 Pallet 11 Pallet 9

Pallet 4 Pallet 6 Pallet 2 Pallet 8 Pallet 12 Pallet 10

Loading Side

2.
5m

6.0 m

6.0 m

10 Pallet Configuration

2.
5m

12 Pallet Configuration

 

 

This concept can be introduced at all major citrus producing areas where rail can extend within 50 km’s 

of a packhouse and still remain feasible. But for now the CX Container Concept is being driven up north 

where rail is deemed a strategic priority to alleviate port congestion and reduce the cost of 

transportation. In discussions with various stakeholders, the concept may well be a feasible, viable, 

efficient and cost effective method of transporting citrus. 

 

Feasibility Process Stage: 

1. TFR to calculate the wagon rate from each regions transfer siding to Durban and Maputo. 

2. Determine the cost of the hoist crane – how does this get built into the service fee. 

3. Determine the cost differential between road and CX rail concept from each region. 

4. Determine the limitations and constraints of the operations. 

5. Operational discussions between TFR and stakeholders. 

6. Presentations to identified packhouses per region. 

7. Operational packing trial run. 

8. Implementation. 
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Table 1: Citrus Rail Line 1 via Polokwane – Pretori a to Durban  

 
Citrus Rail Line 1 via Polokwane - Pretoria to Durb an 

Sum of 
Eq Plts  

Messina - Tshipise Tzaneen - Letaba - Letsitele Marble Hall - Groblersdal 

Week 

Top Citrus 
Packhouses           

Pallets per Week 

CX 
Wagons 

per Week           
2 CX Conts per 
wagon (20 plts) 

Ave. CX 
Wagons 
per Day                 

3 Shunts per Week 

Top Citrus 
Packhouses           

Pallets per Week 

CX 
Wagons 

per Week           
2 CX Conts per 
wagon (20 plts) 

Ave. CX 
Wagons 
per Day                 

3 Shunts per Week 

Top Citrus 
Packhouses           

Pallets per Week 

CX 
Wagons 

per Week           
2 CX Conts per 
wagon (20 plts) 

Ave. CX 
Wagons 
per Day                 

3 Shunts per Week 

Total CX 
Wagons 
per Week 

Ave. Citrus 
Wagons 

per Day (3) 

18 500 25 8 2 089 104 35 1 143 57 19 187 62 
19 733 37 12 3 095 155 52 2 395 120 40 311 104 
20 258 13 4 2 376 119 40 3 848 192 64 324 108 
21 511 26 9 3 307 165 55 6 150 308 103 498 166 
22 1 105 55 18 2 463 123 41 6 022 301 100 480 160 
23 1 200 60 20 2 943 147 49 6 053 303 101 510 170 
24 1 664 83 28 2 361 118 39 5 516 276 92 477 159 
25 2 124 106 35 3 184 159 53 4 331 217 72 482 161 
26 2 708 135 45 4 788 239 80 5 263 263 88 638 213 
27 2 868 143 48 4 325 216 72 4 928 246 82 606 202 
28 2 974 149 50 4 639 232 77 5 571 279 93 659 220 
29 3 008 150 50 5 141 257 86 5 663 283 94 691 230 
30 3 334 167 56 4 594 230 77 5 479 274 91 670 223 
31 3 146 157 52 4 933 247 82 5 217 261 87 665 222 
32 2 725 136 45 3 722 186 62 4 431 222 74 544 181 
33 2 677 134 45 4 063 203 68 3 903 195 65 532 177 
34 2 380 119 40 4 341 217 72 3 579 179 60 515 172 
35 2 090 105 35 3 323 166 55 1 813 91 30 361 120 
36 1 705 85 28 3 061 153 51 635 32 11 270 90 
37 1 092 55 18 1 587 79 26 307 15 5 149 50 

Grand 
Total 

39 732 1 940   70 336 3 517   82 246 4 112   9 569   
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Table 2: Citrus Rail Line 2 via Komatipoort – Swazi land to Durban (Maputo)  

 
Citrus Rail Line 2 via Komatipoort - Swaziland to D urban (Maputo) 

Sum of 
Eq Plts  

Hoedspruit Nelspruit - Karino - Hazyview Malelane - Komatipoort 

Week 

Top Citrus 
Packhouses        

Pallets per Week 

CX 
Wagons 

per Week           
2 CX Conts per 
wagon (20 plts) 

Ave. CX 
Wagons 
per Day                 

3 Shunts per Week 

Top Citrus 
Packhouses           

Pallets per Week 

CX 
Wagons 

per Week           
2 CX Conts per 
wagon (20 plts) 

Ave. CX 
Wagons 
per Day                 

3 Shunts per Week 

Top Citrus 
Packhouses           

Pallets per Week 

CX 
Wagons 

per Week           
2 CX Conts per 
wagon (20 plts) 

Ave. CX 
Wagons 
per Day                 

3 Shunts per Week 

Total CX 
Wagons 
per Week 

Ave. Citrus 
Wagons 

per Day (3) 

18 1 723 86 29 1 385 69 23 2 738 137 46 292 97 
19 1 867 93 31 1 855 93 31 3 031 152 51 338 113 
20 2 234 112 37 2 176 109 36 3 577 179 60 399 133 
21 2 843 142 47 3 383 169 56 3 485 174 58 486 162 
22 3 171 159 53 2 648 132 44 3 985 199 66 490 163 
23 3 131 157 52 3 174 159 53 3 897 195 65 510 170 
24 3 004 150 50 3 184 159 53 2 762 138 46 447 149 
25 2 984 149 50 2 857 143 48 2 663 133 44 425 142 
26 3 229 161 54 3 100 155 52 3 406 170 57 487 162 
27 3 224 161 54 2 974 149 50 3 054 153 51 463 154 
28 3 349 167 56 3 440 172 57 3 473 174 58 513 171 
29 3 521 176 59 4 182 209 70 3 337 167 56 552 184 
30 3 726 186 62 4 014 201 67 3 432 172 57 559 186 
31 3 597 180 60 3 044 152 51 2 913 146 49 478 159 
32 3 075 154 51 2 482 124 41 3 057 153 51 431 144 
33 3 212 161 54 3 211 161 54 2 529 126 42 448 149 
34 3 864 193 64 3 194 160 53 2 635 132 44 485 162 
35 2 577 129 43 2 733 137 46 2 805 140 47 406 135 
36 2 294 115 38 1 791 90 30 2 058 103 34 307 102 
37 1 306 65 22 1 859 93 31 2 311 116 39 274 91 

Grand 
Total 

57 930 2 897   56 684 2 834   61 148 3 057   8 788   

 

 

 

 


