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Background information: 
Whanganui Port Basin management assessment 

 
 

1. Resource Consents: including consultant reports, Hearing 
          Committee Decisions and monitoring requirements 
 

1993 breach diversion  

In an effort to reduce maintenance dredging costs, the then Port Company, Ocean Terminal 

Ltd, engaged Beca Carter Hollings and Ferner Ltd (Beca) in June 1992 to investigate 

breaching the Basin Wall at its eastern end and excavating a flow channel (the  basin 

channel) across the Basin to the Wharves.  The concept being to maintain ebb flow 

through the Basin and thus limit sedimentation during high sediment bearing flows. In 

addition, ebb flows along the wharves would encourage scour and reduce maintenance 

dredging. 

 

Beca’s report of September 1992 contained minimal flow velocity data/analysis and the 

description of river dynamics were based mainly upon their site inspection. Although not 

stated in the September report, rather in a later Statement of Evidence for the consent 

hearing by Mr Steel (Beca engineer), the report had relied upon the experience of 

Professor Raudkivi (Auckland University) for sediment transport viability and breach and 

channel dimensions.  Professor Raudviki’s report has not yet been located, and neither has 

his Evidence presented at the subsequent resource consent hearing on 19 March 1993.   

 

In his evidence, Mr Steel made the following comments; 

The major effect will be to provide a net outflow through the Basin within an excavated 

channel that will reduce dredging by 50%. 

 

The 100 m wide breach can be expected to deliver some 10-15% of river flow through the 

Basin.  Limiting the breach depth to 0.5 above CD will deflect sediment-laden river flow 

into the main river channel (i.e. prevent it crossing the breach and into the Basin), 

maintaining an erosion/deposition balance in the river similar to before. 
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Flood flow capacity of this section of the river will be slightly improved due to change in 

hydrology after the breaching. [unclear] 

 

The proposed flow path will tend to scour along the wharves and maintain deep water in 

the berthing area; however, expansion of flow means that diversion channel’s scour 

effectiveness is reduced the further up-basin deep water is required. 

 

The expected net outflow from the Basin was predicted to reduce sedimentation opposite 

No 2 Wharf and across the basin entrance, with deepest water being near the wharf.  

 

The greatest negative sedimentation effect was predicted to be in that area immediately 

upstream of the breach on the right bank (i.e. by the Wanganui Engineering Ltd. 

slipway/beach), with the bed expected to be raised some 100 to 150 mm, while on the 

downstream (river) side of the breach a small, potentially imperceptible, increase in bed 

level may also occur. Note Wanganui Engineering was later to become Q-West.  

 

Mr Steel explained that the hydraulic assessment and impact predictions were based 

primarily of Professor Raudkivi’s extensive experience in fluid mechanics and river 

siltation which allowed them a high degree of confidence. He noted that to quantify the 

hydraulic effects would require modelling and added that numerical or physical modelling 

would be expensive and could face scaling limitations, these constraints making use of the 

full scale (prototype) model appropriate.   

 

Breach performance would be checked with periodic soundings taken over at least 2 and 

preferably 5 years. The sounded area should extend some 75 m above the Wanganui 

Engineering wharf/slipway and downstream to No 1 wharf, and should be made at 6 

monthly intervals, preferably at the end of summer and the end of winter 

 

Mr Steel’s evidence also addressed the range of RMA effects; landscape, visual, water 

quality, ecology, economics, recreation, cult and heritage, as well as temporary 

construction and channel excavation effects. 

 

Payne and Sewell Ltd outlined possible negative impacts on behalf of Wanganui 

Engineering: (1) if too higher proportion of the ebb flow is diverted, the channel between 

the Te Anau and the South Spit may silt and limit vessels using their slip, and (2) high 

flow flood conditions may transport silt upstream from the Basin through the breach and 

to the slipway.  

  

The Hearing Committee subsequently granted coastal permit 913273 to divert part of the 

Whanganui River by breaching the harbour Basin wall over a length of 100 m and to a 

depth of CD +0.5 m with a 10 m riprap apron on the Basin side, for the purpose of 

reducing siltation and maintaining water depths for a term expiring on 30 June 1996.  

Three plans defining the location and depth of the breach and excavated channel as 
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attached to the Decision are included here in Attachment 1.  Furthermore, Figure 1 below 

has been prepared to show the proposed breach and channel as located upon 1998 and 

2015 aerial photos.  

 

In keeping with the Applicant’s suggestion, monitoring conditions attached to the consent 

required contour surveys at quarterly intervals prior to breaching from 75 m upstream of 

Wanganui Engineering’s slipway to downstream of No 1 berth at 0.5 m intervals and shall 

cover both the Harbour Basin and the main river channel. In addition, a transect survey be 

produced every 6 months which crossed the main channel as well as the Basin. 

 

 

1996 continued breach diversion  

Presumably, monitoring associated with the 1994 breach and diversion was to continue at 

least until the review in 3 yrs time (June 1996); however, we understand that monitoring 

ceased in January 1996 (after 2.5 yrs).  We have yet to locate any monitoring data and we 

have seen no report, other evidence or consent decision as to the morphological or inferred 

hydrological effects of the breach: such material must have been produced to justify a 

cessation of monitoring and continuance of permit 913273 which expired on 30 June 

1996. 

 

1999 training wall 

On 28 October 1999, a Hearing Committee granted coastal permit 100762 to erect and 

maintain a 150 m training wall. This wall extends from the south side of the breach and 

along the southern side of the diversion (basin) channel and was required as flood flows 

had realigned the channel across the Basin mud flats, thus bypassing the marina and 

wharves (See Figure 1).  The Committee granted the consent for 35 yrs with 5 yearly 

reviews to assess actual effects on sedimentation patterns.   A matter of concern to 

submitters was the impact of increased flow velocity against the wharf structure. However, 

the Decision stated that Professor Raudviki considered the training wall could increase 

current velocities against the wharves by up to 15%.  

 

In terms of monitoring conditions, the Hearing Committee required that “the bathymetry 

of the port basin should be measured and chartered prior to establishment of the training 

wall and thereafter so the effect of the wall can be ascertained. Furthermore, water flow 

velocities in the Basin should be measured once the training wall is completed and 

thereafter to provide an ongoing comparison with the base line figures presented by Ocean 

Terminals at the Hearing”. 

 

The 2016 Baseline Study describes the training wall as being 350 m long, while the 

consent was for a 150 m long structure. Infact, the pile and tyre wall is 165 to 170 m long 

(measuring from the 2015 aerial photo), with an additional 200 m comprising rubble.  

Presumably the extension was to constrain the flow further toward the wharves; however, 

we have as yet no information about the extension.   
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Figure 1   Design channel and training wall locations superimposed upon 1998 and 2015 

aerial photos.  The flood event (erosional) pathway is marked by the red arrow; this resulted 

in substantial erosion of the tidal flat and meandering of the channel depriving the wharves 

of breach-diversion flow. The pile and tyre training wall was constructed in 1999.           

 

Discussion 

The 1994, 1996 (uncited), and 1999 resource consent decisions refer to technical 

information and monitoring data that we have not as yet seen.  These materials should 

explain why certain management decisions were made and may be helpful in our various 

analyses of Basin and River dynamics associated with insertion and removal of the breach. 

We are particularly interested in obtaining a copy of Professor Raudkivi’s 1992 report and 

1993 evidence. 
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Figure 2   Excavation of the Basin Channel prior to breaching the wall.  

                                               Source    2016 Baseline Study, Figure 12.         

 

System responses we have identified suggests both Professor Raudkivi and Mr Steel 

under-estimated scour within the Basin as the channel proved to be particularly unstable 

and prone to meander, requiring subsequent structural control (Figure 1). The scour action 

appears to extend not much beyond the pile training wall (Figure 1 and also 2015 

bathymetric chart contained in the 2016 Baseline Study) with maintenance dredging 

required beyond.    

 

 

2. 2016 Baseline Study  
 

The breach and associated structures are briefly described in Section 2.6 of the study, and 

the 1994 oblique aerial photo showing channel excavation is included here as Figure 2.  

Breach and channel dimensions and timing have been discussed in Section 2, as has the 

requirement for, and construction of, a training wall along the southern side of the channel 

in 1999.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The 2016 Baseline Study (Section 2.  Analysis and Discussion) addressed morphological 

change in the vicinity of the breach based on (a) superimposed profiles (see Figure 3 

below for section locations) which were derived from bathymetric data, as well as (b) 

aerial photography.  However, the Baseline Study primarily addressed effects on the river 

side of the Basin Wall breach.   Superimposed profiles for 1993, 2006 and 2015 at 

transects 5 (250 m upstream of the breach, transect 6 (just inside the breach), and transect 

7 (within the Basin midway along number 3 wharf) are depicted below in Figure 4.  In 
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Figure 3 Section locations (red lines), numbers and names. Black lines locate river 

control structures.  (source Figure 15, Baseline Study 2016).  Blue line is transect sampled 

in Figure 5 to compare breach bed levels.  

 

addition, some additional reported below will be drawn from the bathymetric charts shown 

in Appendix D of the Baseline Study  

It should be noted that the 2016 Baseline Report was high level study (large scale/long-

term/broad relationships), and an indepth investigation of high spatial and temporal 

resolution bathymetric data, some of which appears to exist for consent monitoring,  may 

modify the indicated associations.  

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Section 5:  Wreck (upstream of the breach) 
 
The 2006 profile shows considerable erosion in the main river channel (between 100 to 

150 m from measurement datum at the South Spit) and indicates a lesser, albeit well 

defined, northern channel (between 300 to 400 m) persists from 1993. This north 

channel is better defined here than at sections further upstream, and this may be 

associated with local strengthening of river flood flows through the breach immediately 

downstream.  However, the 2015 profile shows shallowing of the north channel by up 

to 1 m, and this is further illustrated by the sediment body (lobe) evident in the bottom 

right of the 2015 aerial photo in Figure 1. Sequential aerial photos (not shown) show 

this sediment is migrating downstream and possibly beginning to affect the breach area. 

Monitoring is required to determine whether sediment enters the Basin or if the 
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            Figure 4   Section graphs for 1993 (pre-breach), 2006 and 2015 superimposed upon the 

            2006 profile. Note the constant scales in all graphs enable direct comparisons.   

            Source 2016 Baseline Study, Figure 16, with the original graphs also including  

            earlier data.       

 

elevated base of the breach enables it to be deflected toward the main channel as 

predicted by Mr Steel.  
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The wider extent of 2015 aerial photo and bathymetry (not shown) depict additional 

accumulations further upstream and these are migrating downstream indicating 

sediment input into the breach area is likely to continue into the future. 

 

Section 6:  Basin Wall immediately west of Breach 

 

The profiles shown in Figure 4 depict substantial post-breach erosion against the South 

Spit. However, as described in the 2016 Baseline Report, this appears to be more likely 

a result of larger scale sediment supply variation than and effect of the breach.  By 

contrast, on the western side of the main channel, i.e. the Basin Wall side, the well-

defined pre-breach channel along the river side of the Basin Wall, referred to as “the 

basin wall channel”, had reduced in size in the 2006 and 2015 profiles. These changes 

are more likely related to the breach diverting flood flows through the Basin and thus 

reducing flow along the basin wall channel.   

 

Within the Basin, the 2015 profile shows the diversion channel immediately 

downstream of the breach is now over 3 m below Chart Datum. However, the 2006 

profile shows it was still near the design depth of CD plus 0.5 m (see Breach 

Bathymetry section below). The right side of the channel had migrated into and across 

the design centreline by 1998 (Figure 1) with the 2006 and 2015 profiles indicating that 

this side of the channel is now relatively stable. There is little difference in pre-breach 

and present elevation across the tidal flat.   

 

 

Section 7:  Western end of Basin to mid No 3 Wharf 

 

As occurs at Section 6, the left side of the Main Channel had moved significantly 

towards the South Spit. However, on the right hand side of the main channel at least 1 

m of erosion had occurred by 2006, and this was essentially unchanged in 2015. This 

may be associated with the erosional adjustment to the onset of deposition at the 

adjacent upstream section (6). Note, deposition and erosion typically alternate along 

sediment transport pathways. 

 

Within the Basin itself, the 2015 profile indicates a shallowing of about 1 m against No 

3 Wharf, and 0.5 m of deepening on the tidal flat near the Basin Wall between 1993 and 

2015. The latter change possibly relating to the flood event pathway marked in Figure 

1.  While the 2006 profile shows the same pattern, it is over 1 m deeper, indicating a 

slow response to the post-breach erosive flood events.   

 

An alternative perspective of depth changes in the vicinity of the wharves is shown in 

Figure 5 which has been constructed from the bathymetric data presented in the 2016 

Baseline Study.  In particular, -1m CD contour has been plotted from (i) 1982 when the 

dredge WANGANUI was operating, from (ii) 1993, some 5 years after Ocean 
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Terminals had been operating the port and depicting the depths which initiated their 

decision to investigate an alternative flow regime, and (iii) from 2015 when the natural 

system, coupled with the associated port dredging regime, appears to have stabilized.  

 

 

Breach bathymetry  

The breach resource consent was to divert part of the Whanganui River by breaching 

the harbour basin wall over a length of 100 m and to a depth of CD +0.5 m with a 10 m 

riprap apron on the Basin side.  Attachment 1, drawing 1, shows the channel invert was 

designed to decrease from 0.5m CD at the breach down to CD at the wharves. 

 

Figure 5 shows bathymetries for 1993, 2006 and 2015 along the Basin channel, 

crossing the breach and extending 100 m upstream of the breach – this 200 m long 

transect has been marked blue in Figure 3.  

 

The 4.8 m depth immediate upstream site of the breach as wall as depicted by the 1993 

elevation line, was crucial to the Wanganui Engineering slipway operation.   

 

These data do not show whether or not the 1994 breach was constructed at the design 

depth of 0.5 m CD, as the 2006 data is 12 years post event.  

 

While the breach invert was about 1 m below design level in 2006, the channel across 

the Basin appears to be at design level suggesting subsidence may have affected the 

base of the breach following its opening. Upstream of the breach, the 2006 bed level 

has risen some 2.5 to 3.5 m.  

 

The 2015 breach invert appears to be up to 1.5 m below design level and there are 

contrasting bed level changes on each side of the breach, with levels in the Basin 

eroding 2 to 3 m (close to the training wall) and up to 2 m of deposition occurring on 

the upstream side of the breach.   The 2015 lines in Figure 5 show that the sediment 

accumulating on the upriver side is higher than the breach invert and beyond the graph 

range the bed level increases to 1m CD.  Sediment may well enter the Basin unless the 

invert is raised.    

 

Furthermore, the training wall is being placed under increasing strain due to channel 

scour possibly aided by slow encroachment of the right side of the channel. Inspection 

with a view to maintenance and strengthening should be carried out immediately and 

regularly thereafter. 

 

Note, while the accuracy of the 2006 Basin data was queried in the 2016 Baseline 

report, we now think the effects of post breach floods (Figure 1) may have significantly 
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affected the bathymetry and recovery/adjustment following construction of the training 

wall was particularly slow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dredging background 

“Dredging volumes for the period 1951 to 1983 averaged 80,533 m3/yr and ranged 

between 40,917 to 108,600 m3/yr” (2016 Baseline Report, p57).   The results of such a 

maintenance regime are evident in the 1982 Basin depth contours (see Figure 6).   

“During the late 1980s, Port Company Ocean Terminals Ltd tried to further develop the 

port by leasing a suction dredge and spending nearly $1M improving bar and basin 

depths (WDC, 2004), but this was not economically sustainable” (2016 Baseline 

Report, p57).   

The 1993 contour in Figure 6 shows reduced depths had occurred when the company 

breached the Basin Wall in 1994.  Trevor Gibson (Section 4 below) considered much of 

the reduction had occurred by 1990. 

 “City Port Ltd took over the lease in 2004 and pursued a minimalist approach to 

dredging, allowing for only the depth required for existing shipping and boating, i.e. 

there is no Turning Basin.  The dredge was a hydraulic excavator operating from a 

barge or directly from the wharves.  The WDC (2004) report stated that having private 

Figure 5   Bed level comparisons on each side of the breach (Basin on left, upstream on right). 

The breach is depicted by the black bar.  Graph includes about 100 m of channel into the Basin 

(left) and about 100 m upstream of the breach (right).  1993 is pre-breach bed level and 

maximum depth was 4.8 m. 
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companies operate the port had saved the community $6 m between 1988 and 2004.  

However, the matter of deferred maintenance remained contentious and the Wanganui 

District Council itself took over the lease in 2010” (2016 Baseline Report, p57).   The 

2015 contour (-1m CD) in Figure 6 indicates an overall reduction in depth has occurred 

during the lifetime of the breach.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

 

The 2016 Baseline Study data suggested that the breach has, on the river side, had an 

erosive effect immediately upstream and depositional effect (within the river) 

immediately downstream (and erosive effect beyond that). However, upstream 

sediment supply input appears able to overwhelm these signals and monitoring is 

required to determine how an accumulation about to impact the breach will affect 

sedimentation patterns within the Basin.   

 

The 2015 bathymetry indicates the breach invert is now 1 to 1.5 m beneath design level 

(0.5 m CD).  The elevation of the approaching upriver sediment wave is greater than 

the present invert level and this situation may well structural raising to ensure sediment 

diverts along the outside of the Basing Wall and into the main channel. 

 

Within the Basin itself, post breach surface levels across the tidal flats appear to have 

stabilised close to pre-breach levels. However, during the intervening period, flood 

flows across the flats caused substantial channel realignment (meandering) and surface 

erosion (Figure 1 upper and 4).  A training wall now constrains the western side of the 

Figure 6   Plan view of Basin elevation change 1982 to 2015.   Contour lines at -1m CD are 

shown for all samples, with -2.5m CD and -4m CD also depicted for 1982, 
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channel; this limits but does not eliminate flood scour of the flats closer to the Basin 

Wall (see Figure 1 lower).  The training wall’s effect on channel depths seems to be 

most pronounced along the 170 m pile section with sedimentation occurring thereafter 

and a saddle before the deeper water (dredged) along the bethages.  Note that the saddle 

is marked in Figure 1 and clearly evident in the 2015 bathymetric chart in the Baseline 

Report; it indicates effective channel scour along the wharves may be limited. 

 

The effective dredging of the Turning Basin carried out by the WANGANUI prior to 

dissolution of the harbour Board had been significantly reduced by the time of the 1993 

survey, and possibly earlier according to Mr Gibson (Section 3).  The 2015 survey 

indicates additional depth reduction along the berthages; however, a more thorough 

analysis of available data would be required to validate/quantify this snapshot result. 

 
 
 

3.    Additional information  
 

Materials from Trevor Gibson    

 

Mr Gibson was employed with Wanganui Harbour Board between 1958-88 as Pilot Staff, 

Dredge Master, and Port Captain)  

 

Mr Gibson has summarized dredging from 1878 to 1988 in his article of 19 May 1992 

(copy is attached as Attachment 2) including his diagram showing the changing “mud 

line” at low tide. In addition, we spoke with Mr Gibson on 9-12-2008 and 12-1-2017. 

 

Points of interest from the interviews and article include the following: 

• The grab dredge WANGANUI served the port between 1950 and 1988 when the 

new Port Company Ocean Terminals considered it surplus and sold it.  

• The WANGANUI was ideally suited for Basin mud (85% liquid), compared with a 

suction dredge.   

• The WANGANUI maintained a depth of 3 m below MLWS within the 122 m 

Turning Circle (marked on his diagram), and removed over 1,500,000 m3 of 

sediment. 

• Three quarters of the WANGANUI’s  dredging in the Basin occurred within the 

circle and ¼ at the mouth of the Basin which tended to shoal after floods.  

• By the time of the flood in 1990, depths had already reduced with fishing vessels 

settling on the bottom at low water.  

• Turning Circle dredging also resulted in elevation on the adjacent flats lowering 

some 1.5 to 2 m  due to earthflow. His evidence of this being concrete the gap 

between concrete capping of the Basin Wall Surface, poured onto the surface mud 

in the early 1960s, and the later subsiding mud level.  

http://www.coastalsystems.co.nz/


 

COASTAL SYSTEMS LIMITED.  Coastal Management, Hazard Assessment, Research and Education Consultancy. 
70 Karaka Street.   Castlecliff Beach 4501,  South Taranaki, New Zealand.   Phone: 64 634 44214, Mobile: 021 057 4189, 

                                       Email: enquiry@coastalsystems.co.nz : Web Site: www.coastalsystems.co.nz 

 

13 

• The turning circle depth increased in later years as vessels increased in size. 

• He recalled that the turning circle lost  1 m in depth in one flood during the 1970s. 

 

 

 

Sediment data 

Ministry of Works 

As noted in the 2016 Baseline Report, suspended sediment measurements carried out by 

the Ministry of Works between 1956 and 1967 derived a rating curve for Paetawa which 

gives an annual (total) sediment discharge of 486 t/km2 (Tonkin and Taylor, 1978).  

Assuming a bulk density of 2 tonnes/m3, this equates to 1.7 x 106 m3 sediment discharged 

annually into the Tasman sea.   

  

Sir Alexander Gibb and Partners  

Sediment information on suspended solids is contained in Gibb, 1962, p14 and 19, and is 

reproduced here as Attachment 3(i) 

 

Geotest Services    

Particle size analysis from 1992 is reproduced below in Attachment 3(ii) 

 

Envirolab Services 

Chrome analysis from 1993 is reproduced below as Attachment 3(iii) 

 

Environmental Laboratory Services 

Suspended solids and Turbidity tests from 1994 are reproduced below as Attachment 3(iv) 
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Attachment 1   Drawings C913273/1-3 attached to the Hearing Committee 

                           Decision of 11 May 1993 for Coastal Permit 913273 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B.  T Gibson 1992 submission to the Basin Wall breach/diversion 
      resource consent  
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Attachment 2     T. H. Gibson’s 1992 article  
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    i.  Solids in Suspension.  Gibb (1962)  p14 and 19   
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Attachment 3    Additional water quality data 
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ii. Particle size analysis:  Basin 1992          GEOTEST services Ltd   
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iii.   Chrome size analysis:  Basin 1993          ENVIROLAB  services Ltd   
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(iv)   Suspended solids and turbidity tests:  Basin 1994     

Environmental Lab Services   
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Coastal Scientist 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.coastalsystems.co.nz/

