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WAIORONGOMAI RIVER BED LEVEL TRENDS; 1979 to 2014
Introduction:

This is the second in a series of reports on et level trends in the Waiapu catchment, Ruatoria,
commissioned by the Environmental section of th&b@iine District Council.

The following trends in mean bed levels have besived from cross section surveys by the former
East Cape Catchment Board and the Gisborne Di§&datcil, commencing in 1979. Trends have
been assessed starting at the most upstream eismsapproximately 3.8 km upstream of the
confluence with the Tapuaeroa River.

The Waiorongomai River catchment:

The Waiorongomai River is a major tributary of frepuaeroa River, and has a catchment area of
36.84 square kilometres. It has its headwatersarRaukumara ranges on the opposite side of the
ridge where the Raparapaririki river has its heddvga While the Raparapaririki flows generally
from north to south, the Waiorongomai flows moraimeast-south-easterly direction, turning south
about five to six kilometres upstream of the coafice with the Tapuaeroa River; see Fig. 1. The
main channel length is approximately 14km.
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Executive Summary:

The three most upstream cross sections in the \W@omai River, (2.2 to 3.8 km from the
confluence with the Tapuaeroa River), show an alimosar increase in mean bed levels between
1979 and 2014, averaging a rapid 89 to 114 mm/yh Msser rates downstream of this. Over the
first 300 metres of the river bed from the confloenthe aggradation rate has been a gradual 21 to
31 mml/yr, over the same period.

Volumetric plots show a lessening of the rate af lmad deposition at the most upstream surveyed
reach over the past ten years, and virtually nmgéan mean bed level over the first 500 metres of
the river bed from the confluence with the TapuadRover.

It may have been expected that the debris fromoBagully would have made a major impact on
the volume of bed load in the lower Waiorongomdithis is not the case as eroded material from
Barton’s gully consists of a relatively soft mudstdithology, which produces a much higher
proportion of suspended sediment compared to nahfesim gullies in the eroded headwaters
region.

A comparison with the Raparapaririki River showattsince 1987 the deposition of bed load over
the first three kilometres in the Waiorogomai ugain of the Tapuaeroa, has been an order of
magnitude less than in the Raparapaririki. Whiextblume of bedloattansporteds not

necessarily proportional to volumes deposited,dbiss suggest that the Waiorongomai has made a
relatively minor contribution to the aggradationtioé Tapuaeroa River compared to the contribution
from the Raparapaririki.

There has been little if any shingle extractiomirthe Waiorongomai, and because of the input of
poor quality material from Barton’s gully therens prospect in the future of the bed material being
used for anything other than local farm tracks.

Although the bedload material from the Waiorongomainlikely to be used as a resource in the
future it is still an important tributary of the fiaaeroa River to monitor, hence it is recommended
that the cross section surveys continue, at legdtather techniques, ie; DEM’s are assessed.

Mean Bed Level Plots:

Mean bed level plots have been prepared for eatiieadeven cross sections surveyed. These show
fairly rapid aggradation rates at the three mostream cross sections (at 3843, 2870 and 2192m);
with average aggradation rates of 89, 95 and 114/mnmaespectively over the 35 year period (1979

to 2014). Fig. 2 shows the mean bed level changi® anost upstream section at 3843m. This cross
section is a short distance upstream of the conieievith the stream from (the infamous) Barton’s

gully.



Waiorongomai River Mean Bed Levels at 3843m; 1979 to 2014
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Fig. 2

Figure 3 shows the increase in mean bed level$3#, which has the fastest aggradation rate of
the three most upstream cross sections.

Waiorongomai River Mean Bed Level Plot at 2192m; 1979 to 2014
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Fig. 3

The aggradation rate shown in Fig. 3 is very lineacept for a small upward “blip” in the rate of
aggradation between 1982 and 1984. This samesbdifso shown at 3843m (Fig. 2), but occurs
earlier, between 1979 and 1982. This may be thétrekincreased gully erosion and input of bed
load material into the river following the majooshs in 1980 and 1982 (Cyclone Bernie).



Waiorongomai River Mean Bed Levels at 1673m; 1979 to 2014
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Fig. 4

Some 500 metres further downstream, at 1673m,gbeadation rate has reduced to an average
51mm/yr (Fig. 4); and at 763m the aggradation isa& mm/yr. The aggradation rate also appears
to be reducing over the last two surveys; viz; leetww2004 and 2014.

Note that the “blip” in the aggradation rate appaid the three most upstream cross sections is
hardly discernable further downstream at 1673m.

At the two most downstream cross sections, at 288i108m, the average aggradation rate has
dropped to 31 mm and 21 mm/yr respectively. At 1@Benmean bed level has risen only about
100mm over the ten years 2004 to 2014, or 10 mavgrage. In the Tapuaeroa River just upstream
of the Waiorongomai confluence, mean bed levels theesame ten year period have

increased by about the same amount viz; 100 mns. MAy indicate that (the much larger)
Tapuaeroa River could be having a major influentenean bed levels in the Waiorongomai, in
much the same way as the “backwater effect’ hasven flood levels.



Waiorongomai River Bed Profiles; 1979 and 2014
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Figure 5 shows the mean bed level profiles foryders 1979 and 2014. The 2014 bed gradient for
the first reach is 10.59 m/km, and steepens toxarmuan 16.37 m/km in the most upstream reach.
Upstream of the cross section at 1673m the 197 @i low compared to the 2014 profile, but this
has been filled in by the deposited bed load frabssquent floods, as can be seen by the 2014
profile.

This steepening of the river bed is not expectdtbie any significant effect on the river hydrasilic
and is expected to reduce in time provided them®imajor input of bedload material from

upstream. The rate of aggradation at the mostegusireach (2870m to 3843m) has slowed over the
past 10 years; see figure 7.

Comparison with the Raparapaririki River mean bed levels:

The Raparapaririki and Waiorongomai rivers havér theadwaters on either side of the same ridge
and are of similar size (35.13 and 36.84 km2 retspy), yet there appears to be a wide dispanty i
the amount of bed load being deposited in the twars. It has been suggested by the author that a
comparison should be made so that an explanatiobeg@osited for this apparent disparity. This
may help with understanding how the major bed loadts from the two tributaries impact on bed
levels in the Tapuaeroa River.

Volumes of bed load deposited in rivers and strelayang be compared from “normalised” graphs in
terms of the same units, these being in cubic metreleposited material per lineal metre length of
river per year; (m3/m/yr). These graphs show a @mpn of the first three kilometres of the
Raparapaririki and Waiorongomai rivers over thigeetperiods, these being 1987 to 1994, 1994 to
2003 (or 2004), and 2003 (or 2004) to 2013 (or 20THe first period starts the year before the
Cyclone Bola storm in March 1988, so it should shb&immediate response from the Bola flood
on bed load deposition in the surveyed sectiortiefwo rivers.

In the Raparapaririki graph (Fig. 6), massive vadgrnof bed load material have been deposited
during the first period, 1987 to 1994, viz; som® 833/m/yr has been deposited in the most



6

upstream reach, (between the cross sections atrR@hl 3379m). However subsequent periods
show that the volume deposited upstream of ab&mthas slowed substantially to about 80
m3/m/yr during the second period (1994 to 2003}t dring the last period (2003 to 2013)
upstream of 2747m there has beendegradation

Raparapaririki Stream; Volume of Bed Material Deposited in Lower Reaches (normalised)
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In the Waiorongomai River volumetric graph, Figthe volumes of bed load have not exceeded 25
m3/m/yr; which is (more than) one order of magrétleiss than in the Raparapaririki, although the
two catchments are of similar size. In the mostngam reach the plot shows a sudden drop in the
volume of bed load material deposited over thel@sgear period, from about 25 m3/m/yr in 1994

to 2004, to only 15m3/m/yr in 2004 to 2014. Thisuwbappear to indicate that, all other factors
being equal, the current aggradation at the mastregom cross section (see Fig. 2), may soon turn to
become a net degradation, and volumes of depds#édidad will decrease substantially further
downstream over the next 10 year period.

Waiorongomai River; Volume of Bed Material Deposited in Lower Reaches (normalised)
1987 to 2014
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Raparapaririki River Bed Profiles; 1979 and 2013
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Figure 8 shows the increase in mean bed levelstbedirst 3.3 kms of the Raparapaririki River
between 1979 and 2013. The difference in meandes increases from 8.8m at the 100m cross
section to a massive 31.9m at 3379m. The averaghegt in 2013 was 24.8m/km and maximum
gradient 27.6m/km; much steeper than it was in 1979

Compare this with the Waiorongomai River bed pedfiin Figure 5. The 2014 average gradient was
14.7 m/km and maximum 16.4 m/km. Over the firsil8rketres of the two rivers, the

Raparapaririki is almost twice as steep as the Yoagomai. The average gradient in the
Raparapaririki in 1979, prior to the two floodstlre early 1980’s and (particularly) the Cyclone

Bola flood in 1988; was 17.8 m/km, which is not msteeper than the Waiorongomai was in 2014.
Hence not only has the volume of bed load depositéite Raparapaririki since 1979 been an order
of magnitude greater than that deposited in theovdagomai, it has also substantially steepened the
first 3 kilometres (at least) of the Raparapaririier bed.

The influence of Barton’s gully:

A study of aerial photography by Dr M Marddrafidcare Resear¢thas shown a much greater
extent and size of gullies on the Raparapariri $f the ridge since the Cyclone Bola storm in
1988 than on the Waiorongomai side of the ridgés Ty have been because on the Raparapaririki
side of the ridge the material had already beesggjsegated by an earlier storm and was suddenly
reamed out during Cyclone Bolagfs com; M Marden Hence the upstream end of the
Raparapaririki has had a much greater input ofriatiebed load material from the Cyclone Bola
storm than the upstream end of the Waiorongomaitgkhat the upstream ends of both rivers are
about 10 kilometres upstream of the most upstreasscsections). Although a tributary stream from
(the infamous) Barton’s gully; Fig 9, joins the Wiaingomai about 3 kms from the confluence with
the Tapuaeroa, it does not appear to have added s@jpimes of bed load material into the
Waiorongomai compared to the volumes of materiaiddeposited in the Raparapaririki. This is no
doubt because the mudstone lithology of Bartonls/garoduces a much greater proportion of
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suspended sediment load than does the harder ataterived from the headwater gulliepe(s
com; M Mardei.

©2016 Googlet
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Fig. 9: Barton’s gully (top right); the Waiorongomai riveentre, and Tapuaeroa River at bottom
left. (Google Earth photo; dated October 2014.

Note the lighter grey colour of the bed load maitesriginating from Barton’s gully compared to the
material in the Waiorongomai river channel upstredmarton’s gully.



Fig. 10: Gravel and silt spewing out from Barton’s gullyarthe Waiorongomai River (foreground).
The red roofed whare shown in Fig.11 can be sedrinbl the dead trees, left foreground.
Photo: Courtesy of Dr. M Marden; photo date: 2009.

Fig. 11: The whare, partially buried by gravel and silt fraarton’s gully.
Photo: Courtesy of Dr. M Marden; photo date: 2009.

Discussion and conclusions:

The mean bed level plots in this report only caherfirst 3.8 kilometres of the Waiorongomai River
channel, which has a length of some 14 kilometfetumes of bed load material deposited since
cyclone Bola (measured in m3/m/yr) are likely tontwech higher further upstream, and this would
also apply to the Raparapaririki River. The surdata does however provide a useful insight into
the rates of aggradation and degradation in thed@eaches of the two rivers; which in turn
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provides insights into how the Tapuaeroa Riveegponding, and will respond in future, to the
massive input of bed load material from stormsesih@79.

To the author’s knowledge there has not been amglghextraction, at least in commercial
guantities, from the Waiorongomai. This is no ddodtause of the input of poor quality bed load
material into the river from Barton’s gully, andethbsence of any road up the valley. It is possible
however that shingle excavated from this river ddag used for local farm tracks, but unlikely when
better quality material can be excavated from #einy Tapuaeroa River bed.

While bed load deposits in the Waiorongomai arg arfraction of those deposited in the
Raparapaririki, this may not necessarily be the ¢aowing future major storm events. For this
and other reasons it would be advisable to contiheeurveys.

Recommendations:

It is recommended that cross section surveys aredaut in the future at the same sitatsan
interval of about five years

NB: This recommendation should be subject to furtbeiew when survey methods using the latest
available technology; ie drone surveys and DEMé&sjehbeen appraised for use on all of the Waiapu
catchment rivers.

Appendix 1:

This appendix, which is available on request froménvironmental section of the GDC, comprises
all mean bed level, volumetric and profile plotegared for this report in electronic form.
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