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FOREWORD 

 
 
This study examines the gravel resources in the Kiwitea Stream based on an analysis of stream 
cross section information.  The study area covers the length of the Kiwitea Stream from its 
confluence with the Oroua River to the Cheltenham Hunterville Road Bridge, Cheltenham.  
 
Analysis of four cross section surveys carried out during 1985, 2004, 2010 and 2016 has 
identified that the following is occurring in the Kiwitea Stream study area: 
 

 The stream bed is degrading in the upper half of the study area and aggrading in the 
lower half; 

 The volume of gravel under the stream bed is degrading in the upper half of the study 
area and aggrading in the lower half;  

 The volume of gravel under the active channel is relatively stable in the upper ¾ 
length of the study area with a pronounced aggradation occurring in the lower quarter; 

 The cumulative change shows a loss of gravel under the stream bed occurred 
between 2010 and 2016 while aggradation occurred between 1985 and 2004; and 

 The cumulative change of gravel shows the volume of gravel under the active channel 
has built in the lower half of the study area. 

     
Based on the results of this study it is recommended that: 
 

1. Gravel extraction from the Lower Kiwitea Stream Scheme be only allowed 

downstream of cross section 8000; 

2. That the maximum annual amount of gravel to be extracted and removed from the 

Kiwitea Stream shall not exceed 5,000 cubic metres per annum as per resource 

consent 103434/1; and 

3. The Kiwitea Stream study area is resurveyed in the year 2021.  
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Kiwitea Stream Gravel Study 

1. Introduction 
 

This study examines the gravel resources in the Kiwitea Stream based on an analysis of 
stream cross section information.  It covers the 15.77 km reach of the stream from the 
stream’s confluence with the Oroua River to the Cheltenham Hunterville Road Bridge, 
Cheltenham.  The study area is located within the Lower Kiwitea Stream Scheme with the 
addition of two survey cross sections located on the Kiwitea Stream downstream of the Reid 
Line West Road.  These two additional cross sections are located in the Lower Manawatu 
Scheme.  The location of the study reach is shown in Figure 1 below. 

 
This study has focused on information from surveys of the stream conducted in 1985, 2004, 
2010 and 2016, as they provide the most complete record of the stream.  

 
This study examines the gravel resources of the Kiwitea Stream located within the study area 
and the change in the stream bed level over time.  
 

Figure 1 Location of Kiwitea Stream Study Area and Cross Section Locations 
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2. Cross Section Survey Data 
 

This study has focused on stream cross section surveys carried out during 1985, 2004, 2010 
and 2016.  Figure 2 shows when each cross section location, measured in metres from the 
Oroua River confluence, has been completed.  The cross sectional surveys have not been 
carried out consistently at each cross section location.  For example, cross section location 0 
was surveyed during 1985, 2004 and 2016 and not during 2010.  Cross section location 460 
was surveyed during 2010 and 2016 only.  This must be kept in mind when comparing one set 
of survey data to another. 

 

Figure 2 Kiwitea Stream survey schedule 
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3 Analysis of Cross Section Survey Data 

 
To determine the change in gravel resources of the Kiwitea Stream the gravel volume under the 
stream bed and under the active channel has been calculated.  For this study the stream bed has 
been defined as the channel bottom of the stream that contains the normal water flow.  The active 
channel is defined as the area that includes the stream bed and the gravel beaches.  Also 
assessed in this study is the change in the mean stream bed level and stream bed invert at each 
cross section. 

 
The purpose of assessing the change in volume of gravel and bed level at each cross section is 
to highlight any trends of stream aggradation or degradation that may be occurring to the gravel 
resource of the Kiwitea Stream.  The analysis of the active channel will highlight any changes to 
the gravel resources found on the stream’s banks and beaches.  

 

3.1 Analysis of the Gravel Resources Beneath the Bed of the Kiwitea Stream 
To calculate the volume of gravel under the bed of the stream each cross section was analysed 
individually.  HILLTOP software was used to calculate the area under each cross section 
between the extents of the stream bed to an assumed datum level.  These cross sectional 
areas were then integrated over half the distance to the next upstream and downstream cross 
section to obtain a volume.  While this volume would include all material, and not just gravel, 
between the stream bed and the assumed datum level, it is reasonable to assume that any 
change between surveys will be due to the movement of gravel on the bed of the stream and 
any gravel extraction. 

 

3.2 Analysis of the Gravel Resource Beneath the Active Channel of the 

Kiwitea Stream 
To calculate the volume of the gravel under the active channel of the stream each cross section 
was analysed individually.  HILLTOP software was used to calculate the area beneath each 
cross section between the extents of the active stream channel.  These cross sectional areas 
were then integrated over half the distance to the next upstream and downstream cross section 
to obtain a volume.  This volume would include all material, and not just gravel, between the 
stream bed and the assumed datum level.  It is reasonable to assume that any change between 
surveys will be due to the movement of gravel on the active channel of the stream.    

 

3.3 Analysis of the Kiwitea Stream Bed and Bed Level 
The surveyed profiles of each cross section have been plotted using the over plot function on 
Manager.  HILLTOP software has been used to calculate the mean stream bed level and the 
bed invert level for each cross section survey date.  
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4 Results 
 

4.1 Analysis of Gravel Beneath the Kiwitea Stream Bed 
Figure 3 below shows the change in the gravel volume at each cross section when compared to 
the gravel volume obtained by the previous survey.  Figure 4 shows the same data as Figure 3 
minus the outliers which are associated with lateral erosion on the stream bank at cross section 
points 2000, 3000 and 7220.  These two figures show that there is a degradation trend 
occurring in the top half of the study area while an aggradation trend is occurring in the bottom 
half the study area. 

 
Figure 3 Change in gravel volume under the stream bed 

 
 

Figure 4 Change in gravel volume under the stream bed (minus outliers) 
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4.2 Analysis of Gravel Beneath the Active Channel of the Kiwitea Stream  
Figure 5 below, shows the change in the volume of gravel under the active channel at each 
cross section over time.  Again, as mentioned above, the large increases are associated with a 
change in the stream channel form.  Figure 6 shows the same minus the outliers.  

 
Figure 5 Change in the gravel volume under the active channel 

 

 
 

Figure 6 Change in the gravel volume under the active channel (minus outliers) 

 
 

Figure 6 shows that the volume of gravel under the active channel has remained relatively 
constant over time from cross section 2180 to cross section 15770.  Conversely, the gravel 
volume has increased from the Oroua River confluence to cross section 820.   
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4.3 Analysis of Stream Bed Level 
Figure 7 below shows the change in the mean bed level at each cross section location over 
time.  The purpose of this analysis is to determine if the bed level is aggrading or degrading 
over time.  This shows that degradation is the dominant process in the upper half of the study 
area while a combination of degradation and aggradation is occurring in the lower half of the 
study area.  

 
Figure 7 Change in mean bed level 

 
 

Figure 8 below shows the change in the bed invert at each cross section location over time. 
The purpose of this analysis is to determine if the bed invert is aggrading or degrading over 
time and to compare the change in invert pattern to the change in the mean bed level pattern.  

 
Figure 8 shows that the degradation process is the dominant process upstream of cross 
section 8000 while a mix of degradation and aggradation is occurring downstream of this 
cross section.  This pattern matches the pattern of the mean bed level.  With both Figures 7 
and 8 identifying the same pattern the aggradation/degradation conclusion for the Scheme. 

 
Figure 8 Change in bed invert level 
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4.4 Cumulative Change of Gravel Volume  
Figure 9 below shows the cumulative change in the gravel volume under the stream bed over 
time.  The cumulative change has been calculated commencing from the uppermost cross 
section (i.e. point 15770) and working to the confluence of the Oroua River.  This shows that for 
the period 1985 – 2004 there was an accumulation of gravel under the stream bed for the 
majority of the Scheme length with minor gravel loss near the Oroua River confluence.  For the 
period of 2004 – 2016 there were some minor losses and gains of gravel over the Scheme 
length.  For the period 2010 – 2016 there were some substantial losses of gravel in the upper 
half of the Scheme reach with gravel gains occurring in the lower third reach of the Scheme.  

 
Figure 9 Cumulative change in the gravel volume under the stream bed (minus outliers) 

 
 

Figure 10 below shows the cumulative change in the gravel volume under the active channel 
over time.  The cumulative volume has been calculated in the same manner as discussed 
above.  This shows that gravel has not accumulated in the upper third section of the stream 
over the three different survey comparisons, while the majority of gravel accumulation has 
occurred in the lower portion of the scheme reach.  This indicates that the movement of gravel 
is occurring under the stream bed while the gravel resources of the beaches remain stable.     

 
Figure 10 Cumulative change in the gravel volume under the active channel (minus outliers) 
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5 Gravel Extraction 
 

18,580 cubic metres of gravel has been extracted in the Lower Kiwitea Stream Scheme since 
2006.  The gravel has predominately been extracted from the lower to middle reaches of the 
Scheme with sporadic abstractions occurring in the upper reach.  This extraction is authorised by 
resource consent 103434/1 which expires on 15 May 2026.    
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6 Conclusion 
 

The main findings of this study is that the survey data supports the notion that there is a general 
trend of degradation occurring in the upper half of the study area and a mixed trend of 
aggradation/degradation occurring in the lower half.  This means that the gravel resource and 
stream bed level is decreasing in the upper half and increasing in the lower half of the study area.  

 
When considering these results it must be kept in mind that the quantity of gravel surveyed in 
2016 is being assessed the quantity of gravel surveyed in previous years.  Since the previous 
surveys there have been several large floods which caused significant damage to Scheme assets 
and the stream alignment.  In addition the survey schedule contains a mixture of cross sectional 
survey locations and survey times which limits the use of the data to precisely pinpoint gravel 
trends within the Scheme. 

 
 Based on the results of this study it is recommended that: 
 

4. Gravel extraction from the Lower Kiwitea Stream Scheme be only allowed downstream of 

cross section 8000; 

5. That the maximum annual amount of gravel to be extracted and removed from the Kiwitea 

Stream shall not exceed 5,000 cubic metres per annum as per resource consent 103434/1; 

and 

6. The Kiwitea Stream study area is resurveyed in the year 2021.  
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Appendix A:  Mean Kiwitea Stream Bed Heights (metres) 
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Appendix B: Change in Gravel Volume Under the Kiwitea 
Stream Bed 
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Appendix C: Change in Gravel Volume Under the Kiwitea Active 
Channel  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix C  

 

20 

 

Kiwitea Stream Gravel Resource Study 
November 2016 

 

 



Title of Report 

 

21 
Month & Year 
 

 

Appendix D:  Stream Bed Invert Height (metres)  
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