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Table 3.7 Sediment Transport Rates for 2 Year Flood 

figure 3.5 Sediment Transport Rates During the 2 Year Flood 
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Table 3.8 Sediment Transport Rates for 50 Year Flood 

Figure 3.6 Sediment Transport Rates During the 50 Year Flood 
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3.8.2 Gravel Extraction 

Gravel is extracted from the Waipoua River channel on a very intennittent basis. Favoured 
sites are Payton's, Holmes', Young's, and Daniell's. The location of these is sites is shown on' 
Fig 514319. Table 3.9 shows the gravel extraction over the past 10 years, which has a maximum 
volume of 4,100 cubic metres, and an average volume of 1,500 cubic metres. During 1996 
four Resource Consents for a total extraction volume of 3,245 m3 have been granted, and 
returns have totalled 2,945 m3. 

Table 3.9 Gravel Extraction Volumes 

Based on the limited data available, it appears that the current extraction regime does not 
compromise the overall equilibrium of the river system. An annual gravel allocation rate of no 
more than 3,000 m3 is recommended. This allocation would need to be reviewed annually 
depending on observed trends and the results of cross section surveys. It is recommended that 
the total network of 46 cross sections be resurveyed on a 5 yearly cycle, and that the sections in 
the vicinity of Paierau Road and through Masterton Township be resurveyed annually. 

One matter of concern is that on comparing the bed levels surveyed through Masterton in 1983 
to those of 1995, a degrade trend is evident between the lower weir and the Ruamahanga River 
confluence. The degrade is between 0.5 metres and 1.4 metres, and may aggravate local bank 
erosion, and cause undermining of the lower weir and Columbo Road Bridge. This degrade is 
attributed to a lowering of the Ruamahanga River bed, perhaps due to over-extraction at Te 
Ore Ore. This trend needs to be monitored carefully, and it may become necessary to apply 
restrictions on extraction at the Te Ore Ore site. 
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3.9 Meander Characteristics 

3.9.1 General 

The width and meander pattern of a river is a function of its dominant discharge, sediment load 
(both suspended and bed ), bed material size, and slope. Another factor is the natural stability 
and erosion resistance of the river hank. River channels typically have one of either single 
thread; semi-braided, or braided forms. 

Gravel phase rivers are generally braided or semi braided and have a gravel bed load and steep 
gradient. Silt phase rivers are generally single thread with silt, sand, or fine gravel bed load and 
a relatively flat gradient. 

There are two types of meander patterns displayed by rivers. The dominant flow meander 
determines the overall meander pattem of the river channel, and is influenced by dominant 
discharge along with the other factors shown above. Dominant flow meanders are a feature of 
gravel and silt phase rivers. Threshold of motion meanders are small, and are displayed in 
gravel phase rivers within the overall dominant flow meander pattern. These smaller meanders 
form at the threshold of sediment motion flow, on either the rising limb or the recession side of 
a flood hydrograph. They are very unstable and often create bank erosion problems at or near 
the bank full discharge. 

Design meander widths for the Waipoua River therefore can be determined using a variety of 
empirically derived formulae. The variables used in these formulae are; 

Q Dominant discharge in m3/s 
S Actual slope 
dsa Median size of bed material in metres 

The formulae are sumnlarised below: 

Dominant Flow Meander Equations 

(1) Lacy Formula - based on regime conditions in irrigation canals 

W = 4.85 x QO.' 

(2) Russian Formula - based on regime of steep gravel canying rivers 

Q"'" 
= S0.z 

(3) Critical Slope - equation developed for gravel bed rivers 
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Threshold of Motion Meander Equations 

(1) At Regime Slope 

(2) At Actual Slope ( i ) 

(3) At Actual Slope ( ii ) 

The Dominant Discharge adopted for the Waipoua has a Return Period of two years, and it 
increases from 86 m3/s at the Kiriwhakapapa confluence to 136 m3/s at the Ruarnahanga to allow 
for the inflows from the tributay streams. 

The values of channel meander width derived from these equations are listed in Table 3.10. and 
are shown in Figure 3.7. Also Figure 3.7. plots the actual active channel width at each cross 
section site. 

Table 3.9 Values of Channel Meander Width 
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On examination of Figure 3.7 it can be seen that the actual active channel width varies 
considerably along the river lengtb, and there is a poor fit between the actual width and the design 
widths suggested by the various formulae. There are however general trends which can be. 
identitied for sections of the river, and which can be used for design purposes. . 
Table 3.1 1 includes definitions for Narrow, and Extreme Narrow design h y s ,  and suggests 
appropriate design vegetation buffer zone widths and meander patterns for each type. 

A design meander pattern can thus be developed for the Waipoua River so that for future river 
management purposes a channel width and alignment can be. selected which is a s  far as possible 
consistent with the natural requirements of the river. The intention of the design is to provide 
consistent and optimum bed material transport, and minimise channel mi-ption and bank 
erosion problems. 

Table 3.11 Alternative Design Channel & Buffer Zone Widths 

I Fairway I Width I Width ( associated with bed material 1 
1 movement, but has a fixed active 
channel according to flow dominant 
criteria Radii of curvature of 4 
times the width. Buffer zone width 
equal to the width of the minor 
meander. Channel edge generally 
requires strengthening to prevent 

( Fairway 1 I 1 fixed, with the channel width eaual 1 

Extreme 
Narrow 
- 

to the major meander width. R&US 
of curvature of 6 times the width. 
Strong channel banks required to 
control severe pressure for channel 
movement through bank erosion 
and deposition. 

FLOOD RISK 

The book "Early History of the Wairarapa" by Chas Bannister provides many anecdotal 
accounts of flood events in the Waipoua River which occurred after European settlement 
commenced in the mid 1800's. The river's name means water fiom a dark rain storm, and 
ne-&hrrivals camped on its banks at a place called by the Maori, Whaka ori ori (meaning 
singing a lullaby and rocking a baby to sleep in one's arms. It is said that the singing 
together of the many tuis and bell birds in the bush lulled the children to sleep). This camp 

Major Meander 
Width 
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excessivs bank erosion 
The mobile meanders associated 
with bed material movement are 
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