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SUBJECT: GORE RAIL BRIDGE CAPACITY INVESTIGATIONS 

1.  INTRODUCTION 

In June 2024, Land River Sea Consulting published the results of detailed flood modelling for the 

Mataura River, which covered the Gore and Mataura areas.   One of the key takeaways from the report 

was the severe flood risk to the Gore township due to the limited capacity of the railway bridge in a 

1%AEP (historic climate) event.  The modelling shows that in a 1%AEP event, the floodwaters will hit 

the bottom of the railway bridge, causing water levels to back up which then subsequently causes 

the waters to hit the bottom of the road bridge, causing the waters to back up even further and 

overtop the existing stopbanks.  This results in significant flooding of Gore on both sides of the river 

in a 1%AEP event. 

Figure 1-1: Gore State Highway 1 road bridge and railway bridge locations 
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Figure 1-2 shows the location of the railway and road bridge and a water surface profile 

demonstrating the modelled water levels at the bridges in shown in Figure 1-3.  

 

Figure 1-2: Location of the road and railway bridges 

 

Figure 1-3: Peak modelled water levels for a design 1% AEP event with the road and railway decks 

highlighted 

Previous investigations by Stantec had proposed earthworks in the vicinity of the bridge to deepen 

and widen the channel. They recommended more detailed 2D modelling be undertaken to assess 

the effectiveness of the proposed works.  This was investigated and whilst it lowered water levels 

upstream of the railway bridge, it was unfortunately ineffective at lowering water levels at the railway 
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bridge itself, which is the key constriction and would therefore not lower the floodrisk to Gore (Figure 

1-4).  

 

Figure 1-4: Depth difference (map) between the February 2020 existing channel scenario and the 

February 2020 modified channel scenario results. 

 

The LRS modelling report highlighted that the limited improvement with the channel widening at 

the bridge site may be due to the narrow channel width downstream of the bridges limiting flow 

capacity.  This can be seen in Figure 1-5 where the channel width just 200 m downstream from the 

area to be widened is almost half the channel width. Any flow increase through the bridge is, 

therefore, cancelled out by backwater effects from the downstream channel constriction.  

The report recommended further investigations to determine if additional channel work could 

enhance bridge capacity. 
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This memo has been written in order to summarise the preliminary investigations into potential 

other options. 

2.  OPTIONS 

The following preliminary options have been investigated. 

Option 1 - Stantec area, in addition to downstream channel widening 

Option 1 examines the combination of Stantec’s proposal for riverbed alterations underneath the 

railway bridge as well as further channel widening downstream (Figure 2-1).  

Option 2 –Widening of the downstream area only 

Option 2 examines widening the channel downstream of the bridges only (Figure 2-2). It is known 

that there are potential engineering complexities of deepening and widening the river around 

existing bridge piers, particularly as it is understood that the piers in the berm have limited depth, 

indicating that excavations around this area may be difficult and may require underpinning of the 

existing piers.  This option has the advantage that no work would be required in this area, and could 

be used as a first quick win. 

The excavation locations occurring in options 1 and 2 can be seen in Figure 2-1 and Figure 2-2 

respectively. The red zone highlights the area of deepening and widening as Stantec proposed. The 

purple zone depicts the additional downstream excavation area. 

Figure 1-5: Comparison of channel width at widening location and downstream 
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Figure 2-1: Option 1 excavation locations Figure 2-2: Option 2 excavation locations 

 

 

3.  METHODOLOGY 

The February 2020 flood event was used as a benchmark for model calibration and comparing the 

effectiveness of the proposed options. The model flow input for the calibration event is 2033 m3/s. 

This flow was applied to each option to investigate the change in water level. 

In the 2020 event, the peak water level was very close to hitting the soffit of the railway bridge. 

Therefore, we have used the water level at the bridge as a marker to test the increased flow capacity 

of the proposed options. The new channel capacity was determined through an iterative process, 

gradually increasing flow volumes until the water level reached the same level at the same location. 

To model the proposed options, the digital elevation model (DEM) was modified. The DEM was 

altered using Mike/ArcGIS, lowering the bed level within the polygons to match the adjacent bed 

level. A visualisation of the original and lowered DEMs are shown in Figure 3-1 and Figure 3-2.  
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Figure 3-1: The model DEM as the river channel 

currently is 

Figure 3-2: The model DEM with the river 

channel widened in all locations 

 

The cross-section locations and profiles showing how the bed was modified for each option are 

shown in Figure 3-3 to Error! Reference source not found. 
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Figure 3-3 – Cross Section Locations 

 

Figure 3-4: Cross section 2 profile 
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Figure 3-5 – Cross Section 3 profile 

 

 

Figure 3-6 – Cross Section 4 profile 
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Figure 3-7 – Cross Section 5 profile 

 

Figure 3-8 – Cross Section 6 profile 



  10  

4.  RESULTS 

Model results show that both modelled options result in significant reductions at the bridges, with 

option 1 having the greatest impact. Option 2, however, still significantly reduces peak water levels 

at the bridges.  Depth difference maps for each of the options are shown in Figure 4-1 and Figure 

4-2. 

  

Figure 4-1 – Depth Difference Map – Option 1 

  

Figure 4-2 - Depth Difference Map – Option 2 

The water levels at the railway bridge were extracted to compare options. The results are shown in 

Figure 4-3. 
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Figure 4-3: Comparison of water levels at the railway bridge 

4.1 Option 1 

The assessment of option 1 found that the channel alterations caused a significant water level 

reduction. Using the 2020 calibration flow as an input, the maximum water level at the railway bridge 

was lowered by 0.21 m.  Modelling has shown that this equates to an additional 250 m3/s of capacity 

at the railway bridge before the water level reaches the same level. 

 

4.2 Option 2 

The assessment of option two also found a reduction in water levels. For the 2020 calibration flow, 

the water level at the railway bridge has lowered by 0.16 m resulting in an additional channel capacity 

of 180 m3/s to pass through the bridges before reaching the same water level. 

 

5.  CONCLUSIONS/RECOMMENDATIONS 

Presently, there is a significant and severe flood risk to Gore township in a 1%AEP flood event. 

Flooding is largely caused by the rail bridge's lack of capacity, causing water to back up behind both 

bridge decks, resulting in significant flooding upstream on both banks.  

Modelling has found that removing the downstream constriction reduces backflow, allowing greater 

volumes to pass through the rail bridge.  Modelled options 1 and 2 both show a decrease in water 
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level at the railway bridge. The increased flow capacity proves that these options are very beneficial 

and either option, if implemented, would increase flood resilience.  

Working under the bridges may prove difficult and costly and would likely require significant 

consultation with Kiwirail and NZTA before any work can proceed.   Although Option 1 provides a 

greater additional flow capacity, the downstream-only excavations modelled in Option 2 provide a 

larger proportional effect. A further advantage of option 2 is that work could likely proceed more 

rapidly, therefore providing more rapid risk reduction to Gore. 

If option 1 were to proceed, the works could potentially be staged, with the work at the bridges 

occurring later to add additional capacity after the downstream constriction has been removed. 

Further Comments 

This is a preliminary assessment. Detailed design will be needed to refine the exact depth and area 

to modify in order to optimise the benefits if the council wishes to advance these investigations. 

It should be noted that whilst these options show significant hydraulic benefit, straightening and 

widening the stream channel may impact sediment transport and the river's morphological 

behaviour. Review/commentary via the STAG or other qualified professionals is recommended 

before proceeding to detailed design. 

Please contact me if you need further clarification. 

 

Kind regards, 

Matthew Gardner (CMEngNZ, CPEng) 

Director, Land River Sea Consulting Ltd 

  


