
5.10.5 Wairau river mouth bar performance, with linkage to 5.10.3 
 

Marlborough District Council (Brin Williman). This document combines excerpts from 3 documents -  
letters and reports regarding issues, monitoring  and river works  associated with improving and 
maintaining the Wairau river bar outlet to the sea.Date 2008/9.  
 

1 (From  Rivers and Drainage Draft Asset Management Plan 2008) 

Issue: Wairau River Mouth Bar 
(i) The Wairau river mouth bar is a natural feature that has a dominating effect in normal 

river flows on Wairau estuary levels, the Wairau lagoons, the lower Wairau to 
upstream of Ferry bridge, and the lower Opawa.  Even in flood flows a poor 
configuration of the bar has resulted in raising flood levels many kilometres upstream 
both in the Wairau and its tributaries the Lower Opawa and the Riverlands Co-op 
floodway. 

The bar is formed by a combination of marine forces, tidal flows into the Vernon 
Lagoons and river flows from the lower Wairau and to a lesser extent the lower 
Opawa. 

The marine storm wave forces are very important.  In times past they formed a bar 
typically extending a kilometre to the north.  When such a bar formed there would be 
significant water friction loss down this extra distance of coarse gravel bed channel.  
In these situations the water level in the whole lower Wairau upstream is kept at 
virtual high tide levels with little or no tidal variation. 

This has a significant environmental effect on the Lower Wairau, lower Opawa and 
Vernon Lagoons.  With this partially closed bar the water there may stay almost 
completely devoid of saline water, or conversely stay with an extensive saline wedge   

Gravity drainage of the extensive areas of flat lower plains into the lower Wairau is 
also prevented and expensive drainage pumping required. 

With a direct open mouth there is twice daily flushing of saline water, tidal water level 
variation in the lower Opawa and lower Wairau and good gravity drainage. 

Boat access across the bar is also much better with a direct mouth outlet and was a 
concern of Harbour authorities when the Wairau and lower Opawa were important for 
shipping. 

The Wairau bar is typically built by waves to a height of 2.3 m above sea level.  It can 
be overtopped by floods that occur from time to time and when this occurs a direct 
mouth is then scoured out.  This scouring takes some time to achieve, and in a fast 
rising flood the flood water levels upstream may be much higher for some period.  
This can lead to overtopping of stopbanks. 

Once a direct new mouth is formed the cycle begins to repeat itself with sea forces 
gradually extending the bar further north. 

These combined tidal flushing flows and river flows can be concentrated by a guide 
bank to inhibit the development of the bar.  At least three such guide banks or jetties 
have been built by river or harbour authorities over the last 85 years starting with the 
Harbour Authority of the day in 1897.  The last, a rock bank some 500 metres long, 
was built as part of the Wairau Valley Scheme in 1961. 



Wairau river mouth 

 

This 1961 rock guide bank, at a cost of $1 million in today’s terms has been very 
effective at keeping a direct open river mouth.  Since its construction only twice, in 
1974 and 1992, has the mouth partially blocked.  In both occasions reopening of a 
direct mouth was helped by mechanical excavation which enabled a new mouth to 
open and scour out in a relative small fresh in the river. This partial mouth blocking is 
getting progressively worse. 

This direct open mouth is planned to be achieved by: 

 an extension of the rock lined guide bank to more permanently keep a direct 
mouth open;  

 and to excavate a pilot cut through the bar. 

 

2. (Annotated photographs of the Wairau river mouth) 
 

Wairau Mouth 1939 Flood

Mouth Pre-flood

Mouth break through during flood
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Riverlands Co-op

Wairau River
Wairau Estuary

2008 Flood Event

Inefficient mouth outlet

 

 

Old mouth 
closed off

Lengthening Wairau 
mouth guidebank

New mouth formed

 

Works in progress to extend guide bank, close off old outlet and open new outlet 
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Changes to mouth outlet over the years; dark lines are cadastral boundaries 
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3 (Memo discussing monitored efficiency) 
File Ref:   R765-03 
Date: 8 September 2008 

Memo To: Stuart Donaldson 

Copy To: Ashley Ticehurst, Roger Fitzgerald, Steve Bezar, Kevin McFall, Ian Hosie, 
Mike Ede, Val Wadsworth 

From: Brin Williman 

Subject: Wairau Bar Performance 

Reference your S135-B02-02 of 22 July, and email queries from Cawthron. 

It is very important to flood control and drainage to have the Wairau Bar performing efficiently, as well 
as benefits to Services effluent disposal.  We will therefore be making a major effort to achieve this.  

The water level at the bar is determined by a combination of size of river flow, lunar tidal variation, and 
hydraulic performance of the mouth. Of these the hydraulic performance is the dominating influence, and 
poor performance occurs after southerly sea storms push up a gravel bar. 

We intend to put a cut through the gravel bar this spring; and if necessary further extend the guidebank. 

Background history to the bar is that prior to 1960 it was inefficient with a gravel bar up to a kilometre 
long developing to the north. This would raise water levels in the lagoon to virtually high tide level; but 
break through every flood and repeat the cycle. 

In 1960 the Catchment Board put a guidebank in at the bar which has proved very effective with an 
efficient mouth since then, but generally gradually deteriorating. It was particularly bad in October 1992, 
and also been recorded as being bad in 1974. 

Records have been taken of the water level inside of the bar since 1992; though there have been periods 
of time when the recorder has been malfunctioning due to siltation. 

Enclosed are copies of water levels taken since October 1992. The 15 year period 1992 to 2007 is held on 
one computer file, and the most recent last 20 months printed separately from a different computer file. 
More detailed 18 month plots of some of the time period are also attached which depict the situation more 
clearly 

Unfortunately there have been periods of time when the recorder has been malfunctioning due to siltation, 
or erratically recording. These periods have been Dec 1998 to Sept 2002 – erroneous recording, and Nov 
2004 to Feb 2007 – erratic recording.  Since Feb 2007 a better type of recorder has been installed.  

Unfortunately the period of erratic record includes the June to October 2005 period when Cawthron was 
carrying out drogue studies.  

A degree of back up is provided by the record of the water level of the Wairau at Dicks Road some 8 km 
upstream. The records of water level at this site will be the same when the river is at quite low flow. 
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There have also some problems with this recorder regarding erratic recording. Nevertheless the record 
from Dicks Road confirms the Bar Wharf record for 2005. 

A plot of the 18 months from Feb 2005 to July 2006 is attached of the Bar wharf overplotted with the 
Dicks Road record.  

At periods of less than average flow changes in the hydraulic performance of the mouth can be readily 
assessed from the plots. 

A broad summary is outlined in the table below. 

Mouth Hydraulic Efficiency Typical Low 
Tide Level 

Typical Tidal 
Range 

Example Periods 

Very efficient - 500 mm 1 metre July 1993 – Sept 1993 
Dec 1994 – March 1995 
Nov 1998 – Jan 1999 

Good efficiency - 300 mm 800 mm Nov 1992 – May 1993 
April 1995 – Oct 1998 
Nov 2007 – Feb 2008 

Poor efficiency +50 mm 500 mm May 2007 – Sept 2007 
Feb 2008 – May 2008 

Very poor efficiency + 200 mm 300 mm Jan 2006 – May 2006 
June 2008 – Aug 2008 

Extremely bad efficiency + 400 mm 100 mm Sept 1992 – Nov 1992 

Conditions at the mouth at and before this recent flood – are ‘very poor efficiency’, though have 
improved to “poor efficiency” as a result of the flood itself with lowering of the low tide level by 200 mm 
due to the erosive action of the flood. We should be able to improve bar efficiency at least to ‘good 
efficiency’ and thereby lower low tide levels by some 500 mm and increase tidal range by 500 mm. 

The period of June to Oct 2005 can be considered to be poor to very poor efficiency. 

Historically a lower Wairau flood flow in excess of 650 m³/sec has been enough to scour open the mouth, 
but this did not occur in this last flood when the combined flow of the Lower Wairau, Roses Overflow 
and Taylor were in excess of 800 m³/sec. No doubt this was influenced by the strong southerly sea 
conditions at and in the few months before the flood. 

The proposed works will have a significant improvement on the flood capacity of the Riverlands Coop 
floodway lower plain drainage, and daily flushing of tidal waters out through the mouth. 
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