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Introduction

Catastrophic fires swept through the south east of New South Wales during Janudrg 2020s
Road fire, which was started by a lightning strike on 28 December near Adelongntenteeed
Kosciuszk National ParkrmmJanuar@, 2020and passkthrough Lobs Hole ravine on January 4, 2020.

The area surrounding Lobs Hole was critically impacted by the fires, denuding the surrounding hills
cover and exposing the regolith to potential erosion.

Multiple periods of rainfalbf varying intensitynd volume occurred over the following months
mobilising unconsolidated reggléRkposed by the firepd movinghe mobilisd materiabownslope and
into the drainage lines.

This mobilised sediment had catastrophic effects on the water qualityapiesiblebouching into the
Yarrangobilly River and subsequently on the Yarrangobilly River trunk.

Objectives
Theobjective of this investigation wenaulti-faceted;

1. Provide a baseline characterisaifarhannel conditions extgmist firein selected trildaries of
the Yarrangobilly River

2. Provide a comparison of pre and post fire channel conditions

3. To provide anapshot of stream conditions during the recovery period post fires

4. Provide insight into recovery trajectory

StudyMethod

The study consists thfreestages;

1. Desktop assessment;
a. Review of existing literaturgertaining to the potential for erosion in a post fire
environment
b. Analyse and interpreater quality and precipitation records
c. Review and interpragrial photographs
2. Detailed site investitionof selected tributaries;
a. Unnamed stream known as Watercourse 3
b. SheefstationCreek
c. Lick Hole Gully
d. Wallaces Creek
3. Reporting

Desktop

To achiewe the study objectivdesktop reviews were costplof existing literatur@nd data resources

1 Contemporaryand historicaherial photograph interpretatimas completedsing QGIScross
platform desktop geographic information system applicAgoal photography was accessed
from Nearmapandwas available for

0 Monday October 212019Seventy six dapsior to the Dunns Road fire impacting Lobs
Hole and surrounds.

o Sunday January™2@020Twenty one days after fire

o Tuesday October 1,32020: Two hundred and eighty two détgsthefire.

0 Tuesday Decembe¥, 2020: Three hundred and thirty one dagstat fire.
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1 A literature review was conducted by searching for relevant publications that characterise t
impacts on regolith of intense fire. The work completed by Geoff Humphreys and Kerrie
Tomkins at Macquarie University was usedtastiag point

1 Fire intensity mapping (FESM: SEED 2020A) was acquired and integrated into the QGIS
platform

1 Water qualityWQ) data fromwas acquired from EMM Consulting for the peridRJune,

2019 until the "7of November 2020. This data was analysed for tyrhittit total suspended
solids (TSS) to determine any correlation between WQ data and rainfall.

1 Lobs Hole automated weather station data was acquired for thepefidaniiary 2020 t0o".3
of November 2020his data was analysed to gain an insigrangtoorrelatiobetween periods
of heavy rainfall and episodes of erosion or sedimentation.

Fieldwork

A field survey was completed by Peter Johnston, Fluvial Geomorpholdgistsaay anednesday
the 10" and 1 of November 20200 determinghe curent channel charactdihe field survey was
completed using the procedure set out irGEmmorphologicdtield Manual(Gardinerand Dackombe,
1983 and the Australian Soil and Land Survey Handbook (CSIRO Publishing 2009)

Two channel feature layers wesedun the QGIS interpretation of channels within the study area. These
were the Strahler Watercourse shapefile and the NSW Named Watercourse layer (2011). Both w
sourced from EMM Consulting for use during the EIS reporting. The channel positionointtedk

layers was inaccurate in most instances. Generation of longitudinal profiles using existing poly lines fr
these layers produced sub optimal regutsirate profiling required manual plotting of the channel lines
to identify areas of low chahislope as a proxy to identify areas

Subsequent to tHeeld assessmeat Digital Elevation Model (DEM) was produced using QGIS and the
raw point cloud files sourced from Snowy Hytihe acquisition date for the LIDAR data is April 2020
From this DEM pofiles of the surface morphology were produced to gain insiguriisice processes
and landforms; especially channel slépemorphic mapwererenderedhat interprets and presents the
fluvialmorphologicalandscape unitdentified during field werand the desktop assessment.

Limitations

While access to high resolutidearmapaerial photography was available fa gtudy, the erial
photography had insufficient resolution to gain detailed insights into channel character andhz¢haviour
is esential for this study

Two days in the field was insufficient to aithe sultatchments that debouch into the Yarrangobilly
River at Lobs Hol&here was also insufficient time to conduct comprehensive, laterally extensive, surve
on the four tribtaries that were chosen for this study.

The kck of rainfall intensityata(precipitation per unit timedstricted the ability to identify the erosivity

of periods of rainfallRainfall data is available for 24 hour periods up until 09:00 each morning.
Precipitation rates vary greatly over time and short duration periods of intense rainfall are much mc
erosive than the same volume spread over a greater period.

Water quality data collection is not consistent across all tributaries assessed byWhaitestyalglity
data sample collection was usually completed in the first week of each mantarvalse between
periods of rainfall and sample collectionshmvn in Table 2. Temporal variation assocsatexble

collection and rainfall have a direfgatfon variations in water quality.
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Figure 1Location diagram showing catchment areas, longitudinal profiles and field assessment locations referred to
in this report
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Discussion

Global soil erosion rates are extremely variaddlease not just dependent upon climatic and
morphological variations (e.g. precipitation and slope) but the variability is also related to anthropoge
artefacts such as methods of measurememeeungence interval of data collecticemd use also had
significant effect on soil erosion rates with agricultural lands having the highest erosion rates and fore
and shrub lands having the lowest erosion(zéesiaRuiz et al2015)

Erosion rates in Australia have been defined by many researcharsy idliffarent landscapes.
Humphreys and Mitchel (1983) quantified erosion rates in sandstone landscapes in the Sydney B:
Bierman & Caffee (2008@ysessed granitic landscapes in Central Australia and Heimsath et al. (201
reported great variation obsion rates across wide variety climatic zones, however, the highest rates c
erosion were found to be from south eastern New South Wales.

Tompkins and Humphreys (2008) found that while wild fires were a common event, and that post fi
increased runoff dnerosion was a predictable response, erosion events were highly dependent on tl
timing and magnitude of rainfall during the post fire recovery perigehetation Jestablished itself

This rainfall can be patchy and difficult to predict becausewafrigigility of weather patterns of south

east Australia.

The reduction of vegetation caused by bushfires can lead to major soil erosion. The likelihood
erosion increases with increasing fire severity, increased rainfall ewensigepeslopes
(Shakesby et al. , 200@mkins and Humphreys 2008

Erosion events following wildfires in seedistern Australia have shown that burnt areas represent
a real risk to water quality in water supply catchments. Follow2@§3hkres, Bendora Reservoir (the
water supply for Canberra) experienced turbidity values 30 times the previously recorded maximt
forcing water restrictions to be put in place (Tomkins et al. 2007)

However, Tomkins and Humphreys (2008und that desfe causing significant destruction of
vegetation and giving the perception of extreme erosion, wildfires alone appear to account for only a sr
proportion of landscapesdudation (< 5 % or <10.54 mmkyr ). Instead, erosion after fires is highly
depenént on the timing, magnitude and characteristics of rainfall events in the shogtrposvery
window Blake et al. 2008ulau, 2015).

Geomorphically effective rainfall, which triggegnificant rainsplash and slopewash of material from
hillslopesnto the stream network, are typified by heavy, sustained falls with return intervals of one year
longer. These events do not always occur in théirpastcovery period, especially in the initial months
after fire when surface erodibility is greates

The variability in weather patterns affecting Southeastern Australia, as a response to climate change
other broaescale climate drivers such as the El{Siiathern Oscillation, make the recovery period
notoriously difficult to predict

Fire Extent and Severity Mapping

The Department of Planning, Industry and Environment (DPIE) and the NSW Rural Fire Service
(RFS) have developed a smmomated approach to mapping fire extent and severity and using
Sentinel 2 satellite imagery (DPIE RR& 2020).

The product, Fire Extent and Severity Mapping (FESM), is designed to estimate fire severity and uses
loss of biomass caused by fire to make this determination. To determine the net change in biomass fi
pre to post fire conditions an aitjum is used to determine canopy cover and uses canopy cover as a
proxy for biomass.

The FESM severity classes include: unburnt, low severity (burnt understory, unburnt canopy), moder
severity (partial canopy scorch), high severity (complete camopy adial canopy consumption),
exreme (full canopy consumptidngure2.
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Figure 2 Two dimensional image offire Intensity Mapping at Lobs Hole.

While the loss of canopy is important when assessipgtémtial for soil erosion in a post fire landscape.
It is not as important as the loss of ground cover. This ground cover does not just consist of vegetati
but also includesrganiaebris such as leaf litter and sundry sizes of twigs, sticksearwidady debris.

During periods of intense rainfall part of the precipitation infiltrates into the regolith but rates of
infiltration are variable and decrease over the duration of the event.

Infiltrationis the process by which precipitation or watkssmto subsurface soils and moves into rocks
through cracks and pore spaces. Infiltration rates vary depending upon the pore spaces, the hydre
connectivity oftie pore spaces and clay content.

Infiltration rates havbeenestimated alseingbetweerb d 10 mm/hr for a clay loam. Precipitation of

12.7 mm has been suggested as the threshold rainfall amount to initiate erosion. This threshold value
been employed in the Universal Soil Loss Equation (USLE), Revised Universal Soil Loss Equati
(RUSLE)and other researches for calculating rainfall erosivity worldwide (Liang et al. 2019)

That portionof precipitatiorthat cannot infiltrate quickly enough is exported as surface wash or sheet
flows.Under normal circumstancésssurfacdlow will colle¢ the various vegetation debris and wash it

into litter dams that serve to decrease the velocity féiandlow. A decrease in velocity reduces the
(stream) power that is available to initiate erosion.

The total loss of ground cover during tiagasiophic firesat Lobs Holeleft the regolith surface
completely exposehd susceptibl® erosion by surface flows initiated by rainfall. This susceptibility to
erosion is exacerbated by the ground surface being hydrophobic in the initial period ofithe pos
recovery periad

Fire severity differs from fire intensity, which is the energy output of the fire. While severity and intensi
may be correlated, factors such as climate, weather conditions, topography, and vegetation commt
composition stronglinfluence how fire intensity is translated into fire severity.

10| Page
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TheFESMhas a spatial resolution of 10 m (SEED 2020B) and as such does not present a detailed may
ground conditions post firét presents a broad overview of the effects of the firasandeful in
predicting how fires will behave in the future.

It is somewhat difficult to understand the data that is presented by the (kagmie?) to gain insight

into the impacts of the fires on the ground. Bushfire itytémsiependent on variables such as fuel load,
moisture content, relative humidity, ambient air tempeislope and aspect. Ambient pre heating is a
factor that determines that a fire will always travel faster uphill rather than on flat groundaétoother

is that the study area is south of the Tropic of Capricorn. That means that the sun is always in t
northern sky and the northern sides of hills will mre exposure to the drying effects of the sun and
preferentially less moisture than thetsern facing slopes.

To gain some insight into the behaviour of the fire when taking those criteria into consideration the FES
was draped on to a DEM to gain a three dimensional view of Lobs Hole, and surrounds. There does 1
appear to be any immediatelpparent relationship between surface morphology and fire intensity.
However, in some areas, the crests of the hills appear bedaypeeferentially subjected to more intense
fire (Figure3.)

Figure 3 Three dimensional view of the FESM at Lobs Hole

Erosivity and Erodibility

The erosivity of a storm is the product of the storm's total energy, which is closely related to the storn
maximum 3@ninute intensity (Dunkerley, 2019).

Many erosion process@scluding rain splash dislodgment and surface sheet wash, that initiates the
mobilisation and transport of surface material, is influenced strongly Hieshgrtaks in rainfall
intensity but is less well accounted for by leergeraverage rates oinfall. Rainfall intensities reached
over periods of 10 30 min have greater accountability for initiating erosion than hourly op&iaer
data(Dunkerley 203%u et al. 2001

The impact of fire on catchmentpropertieshas been shownto increaseerosionratesthroughout
fire prone regionsof Australia. The magnitudeof the increaserelativeto the unburned state is
highly variable,rangingfrom 10- 1000 times the backgroundevels.Factorssuch as the naure of
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the terrain, fire regimesand the frequencyof post fireintense rainstormsall contribute to high
variabilityof erosion rateBom region to region. The largestdocumentederosion responsesare
thosein steepterrain of southeastAustraliawhere debrisflow processeseemto operateregularly
after bushfirelRahman et al. 2018).

Rainfall and Turbidity Assessment

The Duns Road bushfire passed through Lobs Hole off tifeJ&nuary 2020. The automated weathe
station at Lobs Hole recorded a maximum air temperature for that day@f Bie7previous day
recorded a maximum temperature of’@4afd the following day recorded %%.Bhe first period of any
precipitation at Lobs Hole post firas4.8 mm two dys later on the"df January.

Data Range

The data from water quality monitoring was available from June 2019 up to and including Novemb
2020. Critical inputs for this study were data on Turbidity and Total Suspended Solids (TSS).

The data from the tamated weather station at Lobs Hole was available frmindanuary 2020 up to,
and including, I3f November 2020.

Limitations

There is no continuous, unbroken, record of water quality data for the catchments dealt with in th
report. Wallaces Crebls the most complete record with the only data gap being January tB@20
programmed sampling was to occur the day the fires swept .tAitoeigecurrence of water quality
sampling appears to be irregular but usually occurs in the first week of thédavemiiar, ot all
monitoring sitewvere revisited every monirable2) and no sites were visited in January 2020 because of
the proximity of the firdn some instances the lack of base flow prohibited the collection of water quality
samples.

There is a continuous daily record for weather olieessavailable for the Lobs Hole automated
weather station. This record includes total precipitation in millimetres nominally recorded at 09:00 ec
day.

While this data is very useful it also has its own inliergations. The issue here is relateditafall
intensity. e.g. On January 20, 2020 the rain gauge recorded the total rainfall for the previous 24 hours
until 09:00, as being 30.4 mm. The information that is missing is whether this total occurred over a sh
period of intense rainfall, @n extended period of lighter rainfall.

Infiltration and runoff

Soils exposed to higemperaturesluring a bushfire become hydrophobic are slow to cewieg
subsequent rainfafhort periods of high intensity heavy rainfall lead to excessiveamhefsion
Extended periods of low intensity rainfall allow for hydrophobic sods/éband enhance infiltration
ratesdecrease runofind minimise erosion

Rainfall

During the period immediately following the fires the regolith surface would haet itsesmost
hydrophobicand vulnerable to erosiofihe land surface would not have wetted up readily, infiltration
would have been minimal in the short tamd runoff would have been at its greatest.

During the month subsequent to the fire there was minor rainfall d# it 26", 17" 19", 22" and

the 24' of January that totall.4mm. The fall on the *7accounted for more than half of this total with

12.2 mm recorde@here weré¢hreemajor falls on the 2021 and 31 of January of 30.4 mi@4.8 mm
and20.4 mnrespectivelfFigured). The next sample collection for water quality monitoring occurred on
the 3" of February5 days after the last significant rain and 15 days after the two days of significant rain ¢
the 2% and 22°. Sampes were only taken from EPL6 and EPL7 on Wallaces Creek. None of the other
catchments addressed in this study were saifipliell).
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Lobs Hole Rainfall Data
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Figure 4 Rainfall data for Lobs Hole. January 1 to November 13, 2020

Analysis of the data for TSS and Turbidhtyufe5 andFigure6) show that there is a loose correlation
between periods of rainfall and an associated rise in values for TSS and Turbidity. For mds¢meadings
appears to be a lag in the response of the data to reflect a rise in values as a response to rainfall i
catchment. This may be an artefact of the data being collected monthly, or it may be related to catchn
size and discharge, and it coldd be misleading. It may be something to do with the intensity of the rain
fall. High intensity rainfall would produce immediate runoff and an attendant rise of turbidity and TS
However, if the samples were not collected until some days followingpthefpainfall then this would
explain the lag and lower than expected values.

For example; the peaks for turbidity in Wall ac
of the significant rainfall that was occurring on the day of icallétof March, and had occurred the
previous day. If the sample collection had been programmed to occur the following week the turbidity a
TSS readings would have been much lower as there had only been a total of 4.8 mm in the seven
following.

The plots for Lick Hole Gully have a similar profile to the other catchments but generally return less
values. This may be because the catchment is much smaller than the other tributaries or it may be bec
the lithology and sedimentology may be diffeand produce less suspended solids.

The interesting thing here is to look at the values fof tifeM2arch. On that day there was rainfall in the
catchments and it was agsday that sample collection occurred. The period of 24 hours to 09:00 on the
3“ of March produced only 15.8 mm of rainfall, much less than on other days, but the response
elevated TSS and turbidity was immediate and much greater than what woeed lesypected with this
amount of rainfall.

An explanation may be that this rain had a short duration and high intensity and so produced mc
suspended solids than if it had occuskedt a longer period of time.

In some instances high turbidity das®breadings may be a legacgarhpling dat&me sampling dates
occur immediately after rainfall atidershavea muchhigherperiod between last significantfial and
sampling dat&.here are othdiactorsthat mayexplainthe variability of turbiditandTSSresults These
may include;

1 General rainfall that occurs in all of the catchments that feed iverrtdaegobillRiver maynot
necessarileceive the same volume of rain.
13| Page
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1 Somesubcatchments argomeorders of magnitude larger thathers.E.g Wallaces an&table
Creek suktatchmentare by far the largest stdtchmentshat combined are 6328 hectafbss
is 42.5 times larger thaick Hole Gully, 27.8 times larger thefatercouse 3 and 16.2 times
larger tharsheepSationCreek(Table3).

1 The geology across the variouscaibhments is extremely variablee lithology varies from
igneous intrusive complexeffysch sequence metasedimentaetabasaltsand calcareous
limestones and marmhis variabldéithologywill produce weathering produtttat varywidelyin
their suseptibility to erosion They will also produceifferent quantities ofdissolved and
suspendebbad in the streams.
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Figure 5 Rainfall and turbidity data for Lobs Hole
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Figure 6 Rainfall and TSS data for Lobs Hole
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Wallaces | Wallaces | Lick Hole | Watercourse 3| Watercourse 3| Watercourse 3

Creek Creek Gully EPL13 EPL22 EPL23
Jun. 2019 Yes Yes Dry Yes Dry Yes
Jul. 2019 Yes Yes Dry Yes Dry Yes
Aug. 2019 Yes Yes Yes Yes Dry Dry
Sep. 201§ Yes Yes Yes Yes Yes Dry
Oct. 2019 Yes Yes Yes Yes Yes Dry
Nov. 2019 Yes Yes Dry Dry Yes Dry
Dec. 2019 Yes Yes Dry Dry Yes Dry
Jan. 202( No samplinglue to fire proximity
Feb. 2020 Yes Yes Dry Dry Dry Dry
Mar. 2020 Yes Yes Yes Yes Yes Yes
Apr. 2020 Yes Yes Yes Yes Yes Yes
May. 2020  Yes Yes Yes Yes Yes Yes
Jun. 2020, Yes Yes Yes Yes Yes Yes
Jul. 2020 Yes Yes Yes Yes Yes Yes
Aug. 2020  Yes Yes Yes Yes Yes Dry
Sep. 2020 Yes Yes Yes Yes Yes Yes
Oct. 2020 Yes Yes Yes Yes Yes Yes
Nov. 2@0 Yes Yes Yes Yes Yes Dry

Table 1 Data availability for water quality monitoring stations at Lobs Hole

Date of rainfall Rainfall Next Sample Days between rainfall and sample date
(mm) Date

07/01/2020 4.8 29
17/01/2020 12.2 19
20/01/2020 30.4 16
21/01/2020 24.8 15
31/01/2020 20.4 05/02/2020 5
11/02/2020 33.8 23
17/02/2020 20.8 17
05/03/2020 25.6 1
06/03/2020 26.4 06/03/2020 0
29/04/2020 38.8 7
30/04/2020 46.6 6
01/05/2020 14.8 5
02/05/2020 29.4 07/05/2020 4
14/06/2020 22.8 17
21/06/2020 38.2 02/07/2020 11
20/08/2020 25.4 03/09/2020 14
22/09/2020 26.6 17
26/09/2020 24.0 13
01/10/2020 24.4 8
08/10/2020 28.4 09/10/2020 1
24/10/2020 22.4 13
25/10/2020 31.8 06/11/2020 12
13/11/2020 End of Data

Table 2 Recurrence of sampling dates and relationship tgignificant rainfall
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Aerial Photography
Monday October 21 2019

This imagery was captured 76 days before the fires passed through Lobs Haendlaadriparian
zonesof all tributarie areprimarily obscured bybiquitous and luxuriattiackberry growthintact

canopy and mid story cover also obscures the channel zone of some tidovaneghways in this
imagery are primarily defined by changes in vegetationT¢wrer.are indtinct discontinuous flow

paths elsewherespecially Lick Hole Gully. Lick Hole Gully exits from bedrock confinement and passes
onto the gravel lags of the ancient and manifestly unsensDiry 1964) Yarrangobilly River. This
morphology was describie the geomorphology section of the EIS.

Nothing else could be interpreted from this photography regarding channel length and morpholog
However, morphological changes at the floodplain/footslope boundary are evident and sediment stor
can be intergted from this photograph@eomorphological mapping of sediment stores and sediment
fans was completed for tBES.

Sunday January 26 2020

This imagery was captured 21 days after the fires passed through Lobs Hole and 97 days since the Oc
2019 imagery.

There has been an almost total loss of canopy cover in each study area. Addédignalipdcover
(including blackberries) has also betaly removedThe broad, distinctand in some instances
unchannelised, flow paths evident onQhtober2019 imagery are manifest here. This is because these
flow paths were primarily defined ddyanges in vegétm, not variations of morphologynd this
masking vegetation has now been removed

Tuesday October 13 2020

This imagery was captured 282 days after the fires passed through Lobs Hole and 261 days since
January 2020 imagery.

The lwuriant ground cover that is eviden0iL9photographyhas not returned heré/hile ground
cover is gradually returnirg tvegetation ground covestidl sufficiently sparse such that more drainage
depressions are evident as indistinct channels.

Tuesaay December 1 2020

This imagery was captured 331 days after the fires passed through Lobs Hole and 49 days since
October 2019 imagery.

Only 49 days has passed since theéopeephotography was captured on Octobenti3thereare only

minor change® ground cover evident in this imagery since the last photographyreeningfahe

valley floors is still in contrast to the valley sides but there has been some recovery on the surrounc
slopes.

Study Sites

Overview

A geomorphic assessment of the Yarrangobilly River at Lobs Hole, and its tiiBigiarely, was
completed for the EIS from the locationtleé upstream access tunnel portal to the backwaters of the
Talbingo Reservoir impoundment. There was very little variability of the morphology and form proce:
associations of the Yarrangobilly River through the studjnatealower reaches, downstreainthe

Wal |l aces Creek confluence, the character of th

The tributaries exhibited characteristics of steep headwater streams until they exitedrde&m
confinement and debouched on to the Yarrangobilly RivegplioodHowever, most of the tributaries do
not reach the main trurk the river Upon exit from confinement the minor tributaries, e.g. Cave Creek
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and Lick Hole Gully, lose channel capacity and low angle sediment fans extend out from the floodpl:
margin. The decremsn channel capacity and attendant decrease in bank height are like floodouts i
Central Australisénstiooth 1999). The channels decrease of capacity occurs because of high infiltratio
rates into the o6fl oodpl ai n fb.the Mmamncbhanreelris undedaim byp | ¢
cobbles and boulders of a remnant paleo drainage system that has a meandering planform an
manifestly underfisénsDury 1964)It is not really a floodplain at all. It is a deposit of basal lag boulders
and cobblethat has been interred by recent deposition.

The Lobs Hole streams weagairvisitedfor this reporton Tuesday the 1@nd Wednesday the™1df
November2020 Not all of thetributarystreams that debouch into the Yarrangobilly trunk at Lobs Hole
coul bevisited duringhe time availableSimilarly, the main Yarrangobilly trunk was not assessed during
the field visitA detailedsite investigation was completed\Watercours&, Sheep Station Creek, Lick
Hol e Gul | y an @hes¢/aatchmscweré shos€rbecause each had elevated levels of TSS
and turbidity and each had been assessed during fieldwork completed for the EIS.

Watercourse 3

Watercourse @igurel) can be divided into two distinct zones based on mlogghand process
association and the assemblage of geomorphic units that determine these zones character. These
zones are the steep headwater zonethandrarrangobilly Rivdtoodplain zoneThese zonesre
characterised by bedrock confinement amele@ shannedopein the headwater zone and low channel
dope reducing channel capacity and the complete absence of bedrock in the floodplain zone.

x The steep headwater zone is characterised by partial bedrock confinement and a steep char
There are mor, narrow pockets of floodplain that alternate from one side of the channel to the
other and opportunistically store sediment in the medium to long term. The channel has a lo
sinuosity and low to medium bank heights that are generally less tharessuighetr

The channel consists of a gravel and cobble bed creek with bedrock in base of plunge pools I
than 25 cm below bed armouring. There are common cross channel bedrock bars that restr
channel incision.

The dhannel appears to partiallyinfilled with recent deposition with what appears to be a debris
flow. The sediment is very poorly sorted pebbly and gravelly, coarse and graifigureaind

The sediment is clast supported, for the most part, and consists oty drilme fragmentthat

have most categories of sphericity from sub angular to well rounded; the degree of sorting, or la
thereof, combined with the range of angularity of the clasts indicate that this sediment was a det
flow at time of deposition.

Exposures of the recently deposited sediment proximal to banktop indicate multiple phases
deposition and varying stream pofiregure8). Note the difference in grainsize between bedload
and overbank deposi@incedepositiorthere haveen four stages of channel incision eviiex
channel bed is no longer is covered bygfimeel There is minor opportunistic deposition of finer
grained material in the lee of boulders or as bank attached bars. Otherwise the high slope of 1
channel gives high stream power that moves finer sediment through this section.

x Watercourse 3 exits from bedrock control at a cross a bedrock bar, with a 0.75 m step in the lo
profile at site 6F{gurel0). From this point the @mnel is low angle. Bedrock is still exposed in
the right bank for a short distance downstream ad the channel parallels the floodplain margin
the Yarrangobilly River.

The channel widens out to greater than 8 m on exit from confinement and left bdeicig u
and susceptible to block falls. The channel bed is fundamentally a gravel bed river but there are
cobbles or boulders in evidence.
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Figure 7 Grainsize distribution of poorly sorted sediment in channel at WatercourseSite 1.

At exit from confinement the bank heights are in excess of two metres but bank height an

channel capacity rapidly decrease downstream. Both banksideaee of a sediment fan that
the contemporary channel is now incising through.

The base flos that are evident when flowing across bedFagkré9 and Figure10) rapdly

infiltrateinto the floodplain sediments that are the remnant lag deposits of the paleo Yarrangobill
River.

x Channel definition is completely lost at recent deposition of a sediméigueel]) that has
interred the channel that was in evidence in 2019 during the previous field inspeckansgé&ere
12). This morphology is analogous to floodotitentral Australisénstiooth, 1999).

Figure 8 Sediment stack proximal to banktop on Watercourse 3. Multiple stages of deposition are indicated by
changes in grainsize due to changes in available stream power.
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Figure 9 Watercourse 3 shows evidencd ecent incision and is scoured to bedrock and has large cobbles and
boulders exposed in the base. Proximal overbank deposits shows multiple stagédeposition and incision

Figure 10Watercourse 3 exits from confinement acreghe last cross channel bedrock bar. Site 6

SheepStation Creek

Sheep station Cre@kigurel) is characterised as a gravel bed river with aurffieequence. The length

of the un sequenceslecrease upstreaas channel slopmcreases There aresmall patches of
opportunistic depositiowithin the channegt left bankin the lee of gravel lag deposits armouring the
bed of the channelhe lowerenergy run sequence decreases upstream and fine deposits of granular lith
fragmentsn the channehave a low resident time. The low flow channel migrates across macro channe
base and is undercutting right bank wingneard finingloodplain fill sediment is exposed.
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_-Sediment;Fan

Legend

2019 Fieldwork Locations [ ] Yarrangobilly Trunk Sediment Stores
2020 Fieldwork Locations —— Watercourses

Sediment fan/Floodout ] Wwatercourse 3 catchment boundary
Watercourse3 Sediment Stores

Flow and Loam
Environmental

Figure 11Watercourse 3 exits from bedrock control at LHOO07 and channel capacity decreases downstream to
LHO008/246 where channel definition is lost in a floodout.

Left: WC3 looking upstream January 2019
Below: WC3 Looking upstream November 2020

Note the

position of the power lines and staunchon
_at the image

oht of each image.

Figure 12Images looking upstream from tle beginnings of the distributary fan at location LH008/246

At exit from bedrockconfinementhe kase flav partially disappesainto floodplairsaprolite interface.
Channel capacity and bank height at first increases at exit from bedrock control betehss de
downstream. There is no evidence of recent deposition of proximal overbank deposits at bank t
downstream of this point. Upstream of the exit from bedrock control there is evidence of recent overbar
deposits of fine to medium, well sorted, sedithah consists mainly ahgular and stdnguladithic
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fragments Kigure13. This indicatesery juvenile sediment that has not be&tensivelyvorked by
fluvial processes.
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Figure 14Multi phase proximal overbank sediments near teonfluenceof Sheep station Creek and small tributary.

Upstream of the valley margin interface there are discontinuous pockets of sediment storage that are
floodplain pockets but are channelised valleyn@hr@migationis exhuming both colluvial and alluvial
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sediments that are exposed in both banks. Exposed clasts are sub rounded to rounded alluvial sedin
and angular tsub angular colluvigediments.

Multiple phases of deposition are evident in the sddima¢rias been deposited proximal to bank top
(Figure14). These multiple phases are characterised by varied amounts of sorting and grainsize. E.
variation of grainsize indicates a variation of stream power and this chamgenopater reflects
variations of intensity of rainfall and catchment discharge.

Lick Hole Gully

TheLick Hole Gullychanne(Figurel) is characterised as having a laterally unconfined valley setting. The
channel is planform controlled and haow sinuosity with a discontinuous channel where it crosses the
floodplainof the Yarrangobilly Rivérhis lower reach, down slope of the road crossing, wassessed

during the last field work because of the extensive vdthsdescription ofick Hole Gully channel is
included in thé&lS. Upslope, where the channel becomes partly corthieeel,is a continuous channel

that decreases in capacity upstream
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Figure 15 Grainsize of poorly sorted sediment filling detention basin at Lick Hole Gully Site 1

E 04-103-1

Lick Hole Gully upsteem of road crossing (site 234/LHPb6cupies a broad channel zone with an inset
floodplain 3850 m wideThere has recently been a sedimaeptconstructed upstream of the new road
alignment. This trap is completely filled with recent deposition of very poorly sorted, very fine to coar:
and pebbly sandy gravEiglrel5. The larger clastre sub rounded to sub angular that indicates a
mixture of alluvial sediment that has been mobilised andatafiaterial thatas not been subject to
fluvial processes.

Upstream of the road crossitg tcolluviafootslope extends to both channel margims$ the channel
zone is decreasing in widthThe channel pstreambecomespoorly defined with common pools
extending into a swampy channel zone

At the time of the previous inspection in January 2019 the loalteyf Lick Hole Gully was colonised
by luxuriant growth of blackberries that completely masked the channelnzosiimstance#t the
time of the lateshspection the fire had completely removed the blackberriegpasddethe passage of
multiple nickpointsincised into the valley filThe nickpointshad present asteps in the longitudinal
profile to a maximum of 3.5 m.
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The valley floor narrows upstream to less than 15 m at both banks and bedrock is exposed in the plu
pool at the base of the 3.5 m falls. Bedrock is also exposed in both bamkhemhdias been a
knickpoint pass through.

There is a group of falls at Site 4 where theravarstéps totalling 45 m of relief. Each step is
hardenedvith cross channel bedrock btratmay equally be some sort of precipitate in terrace deposits.
At the head ofthe cascadethe channel bifurcates ahdsa low capacity with bank heigigserallyess

than 0.20 mThechannel floor is covered in biofilm over very fine silty and clayeytswbdtraurface
armouring of angular lithic clasts to 2 ¢m Bhis section represents an intact valley fill.

Wallaces Creek

Wallaces Credffigurel) is laterally confined and planform controlled where it debouches onto the
floodplain of the Yarrangobilly River. It has a continuous channel that is incised into the floodplain and
armoured by cobbles and bould&igure16). The combined catchment area of Wallaces Creek and
Stable creek is sufficient to maintain a significant base flow and there are discontinuous pockets
floodplain at both banks. Wallaces isudder and cobble bed rivaerd bailders and cobbles are exposed

in the base dboth banks

Wallaces Creek is a high angle and high energy Stigaml{) characterised by turbulent flows of
rapids and small cascades over boulders and cobbles. The flow exhibited moderate turbidity at the tim
inspecon.

o

R
a

Figure 16Wallaces Creek (right) at the confluence with the Yarrangobilly River (left)

The kft bank idow to moderate angle and tstagehat indicates bed lowering and channel incision. The
right bank is partially undercut and is\artical.The ight bank and channel bed consist of matrix
supported cobbles and bouldelsle theeft bank has cobblas base but is fine gravel floodplain fill.

The channel here is incised to bedrock as a cross channel bedrock bar and shows recent evidence of r
incision to 40 cm.

The riffled rapid sequence is high energy with greater than 90 cm riffles (no btekeorfeae) and
10% broken water as rapids. There is a single cross channel boulder bar upstream that forms a si
cascade sequence.

There is rmor opportunistic deposition of granular and pebbly lithic fragments at channdbehardin
boulders and dmnk attached bars at backwaters

There is evidence of fire scorching of surface sediment and rock at banktop but there is no evidence
recent deposition.
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Figure 17High energy turbulent flow over cobbles and boulders in the base of Wallaces Creek

Sediment Flux

The character of weathering and erosion has been discussed by many reseer dievhoso invoked
catastrophi sm, or diastrophism, where develop
events much like the fire that has passed thrdwaiis Hole and initiated the significant erosion and
sediment flux through the syste@®ther authors adhered to the tenets of uniformitarianism where
processes acting over long periods of time brought gradugé cral were used to explain surface
morphology.

Schumm and Lichty (1965) investigated erosion processes over geologic time periods and described fl
systems as being in dynamic equilibrium. i.e. landscapes appear to be in equilibrium wheoveterpreted
short time periods but are in a state of constant change (dynamic) when interpreted over geologic ti
periods. An extension of the investigation of these erosion processes led Schumm (1977) to div
landscapes into sediment production, sedimeargfdra and sediment deposition zofies Source,
Transfer an@nk zone$. This was a process driven interpretation of the movement of sediment through
river systems over geologic time periods.

Process based domains in fluvial systems takes a constructivist approach to interpretimhipthe aflssem
geomorphic units extant within a river reach to determine the character, behaviour and processes 1
combine to shape current morphology. Process domains are fundamental to riverine classification syst
that seek to classify fluvial landscapdsgain insights into channel variation and behaviour (e.g. Church.
1992; Nanson and Croke, 190@ighton1998 Brierley and Fryirs, 2005).

The fluvial system that encompasses the Yarrangobilly River, and its tributaries, at Lobs Hole can
divided into these procdsssed domains. These are;
1. Source Zone. Where sediment is mobilised during periods of rainfall from the valley slopes atr
washed into tributaries.
2. Transfer Zone. Where these mobilised sediments are moved through the fluvial system. Reside
times for thessediments are generally short to medium length.
3. Sink Zones. Where sediments are deposited and residence times are long.
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Lobs Hole

Sediments that have been liberated from the valley sides at Lobs Hole, and delivered to the vari
tributaries of the Yarrgobilly River, will eventually be deposited into the Talbingo Reservoir
impoundment where residence times wigXgeedinglipng. The movement of these sediments through
the system will depend on available stream power to move the sediments arabafsrtivédy of the
tributaries with the Yarrangobilly River. Opportunistic deposition of sediments within the transfer zone
will generally have low residence times and be remobilised during the next peak flow. The exceptiol
where the channel is stbupled with the floodplain and overbank deposits occur during peak flow.
These overbank deposits wild.l have | ong resid:¢
downstreanuntil remobilised by channel migration or avulsion

Stream power is arfction of slope and dischafgeg. Nanson and Croke 19%¥¥scharge is a function

of runoff whichin turnis afunction of rainfall intensityurationand infiltration Slope is variable
throughout the system but is static at any specific locationaangs in slope can be used as a proxy for
changes in available stream power. Insights into zones of potential deposition can be gained
constructing longitudinal profiles to determine changes in channel slope. For any specifjéadvgcharge
slope wi mean lower stream power and the potential for sediment deposition is irgyedsatifying

these zones of low slgpehere deposition is most likely to ocfiitire assessmentsroferinehealth

can effectively target zones that are maststitsle to deposition.

Of the four tributaries that are studied in the report, two have channels that debouch into the
Yarrangobilly River (Wallaces Creek and Sheep Station Creek) and two dusarnh@ower because

the flow infiltrates into the coarse bed load lag deposits that underlay what has been interpreted as
Yarrangobilly River flood plain (Watercourse 3 and Lick Hole Gully). The Yarrangobilly River at Lob
Hole is manifestly undér{sensDur y 1964) and the cobbles and b
represent bedload of the paleo Yarrangobilly Rivese deposits are highly permeable and have a high
hydraulic connectivity.

Catchment Areas
Catchment areas for each tributary have been calculated presented rable 3.

Sheep : Wallace | Watercourse| Watercourse
Watercourse . Lick Hole
3 Station Gull and Stable 6 7
Creek y Creeks
Areain 228 390 149 6328 43 215
Hectares

Table 3 Catchment areador selected tributaries in Los Hole
Sediment Fans and Sheet Deposits

Sediment &ns have been deposited on YlaerangobillyRiver floodplain where tributaries exit from
bedrock confinementhese sediment fans for all tributaridsohsHole were rapped and presented in
the EIS. For the current repornalysis athe postfiresaerialphotograhy revealed recent deposition of
sediment as fan depositsWatercourse @-igurel8), 6 and 7Also,on Watercours8 there was a reach
that had a overbank sheet flow across the valley fldenmorphicmapping of these deposits are
presented iM\ppendix 1The thickness of theleposits or'Watercours® were tested with a sediment
spearmat multiple locationsnd were found to have an average thickness of 0.45 m for the lower fans anc
0.35 m for the sheet flowhe deposits oWatercourse 6 and 7 were not visited during the field
component ash the depth ofecentsedimentleposits was not testé&d. the lessevalue for an average
thickness of 0.35 m has been used to calculate volume is indicatiMeeomlgire two quite distinct
sediment fans owatercours8& but there was insufficienformation to determine the volume of each
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and so they are presented as one featheeareaand volumeof these depositsas calculated using

QGISand is presented Trable 4.

Watercourse Geomorphic Area AverageCover Volume
Feature (m?) (m) (md)
Watercourse 3 SedimentFan 17991.5 0.45 8,096.2
Watercours8 Sdimentsheet 5202.0 0.35 1,850.7
Watercoursé Sedimentran 8553.7 0.35 2,993.8
Watercours& Sedimentran 14,477.5 0.35 5067.1

Table 4 Estimated volumes of recent deposition on YarrangobylIRiver floodplain.

Longitudinal Profiles

Longitudinal profiles havbeen constructed for each of the tributaries that have been assessed for thi

study. A synopsis of indicative channel slopes for each is presEsibésilin

Reach Sub Watercourse| Sheep Station] Lick Hole Wallaces | Watercourse| Watercourse
Reach 3 Creek Gully Creek 6 7
Reach 1 -0.5197 -0.3505 -0.2946 -0.4368 -0.6009 -0.0709
Reach 2 -0.1384 -0.1710 -0.1232 -0.1196 -1.5618 -0.3533
Reach 3 -0.0755 -0.0750 -0.2234 -0.0289 -0.4725 -0.1107
Reach 4 -0.0755 -0.0243 -0.1371 -0.1585 -0.1787 -2.2895
Reach 4A -0.0549
Reach 4B -0.0396
Reach 4C -0.0242
Reach 4D -0.0026
Reach 4E -0.0251
Reach 4F -0.0018
Reach 4G -0.0096
Reach 5 -0.1745 -0.4225 -0.0379 -0.2393 -0.3234
Reach 6 -0.0453 -0.1975 -0.0408 -0..1266 -0.4776
Reach 6A -0.0518
Reach 6B -0.0941
Reach 6C| -0.0396
Reach 6D -0.0824
Reach 6E -0.0099
Reach 6F -0.0242
Reach 6G -0.0125
Reach 7 -0.0779 -0.5967 -0.1410
Reach 8 -0.0239 -0.1175 -0.076
ReaclBA -0.0106
Reach 8B -0.0191
Reach 8C| -0.0333
Reach 8D -0.0126
Reach 8E -0.0590
Reach 8F -0.0188
Reach 9 -0.0218 -0.0524
Reach 10 -0.1231
Reach 11 -0.0299
Reach 12 -0.0834
Note 1: Sub rehes 4F and 4G are not shown on Figure 20 due to restrictions of available space.
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Table 5 Indicative channel slopes for tributaries dealt with in this studym/m)

Watercourse 3

Most sediments that halveen liberated from the surroundiatchment of Watercourse 3 do not reach

the Yarrangobilly River. Tkearsesedimentgare deposited as sediment fans atop the sediment in the
paleo Yarrangobilly River that is underlain by coarse bedload of cobbles andAmtheedsscharge
infiltrates the underlying permeable sediments it is only the dissolved load and finest suspended load |
will be delivered to the Yarrangobilly Riveough the coarse substrate as it has a high hydraulic
connectivityThere is also a eéynchroitity betweerepositional processes upstream and downstream.
When there is deposition upstream in Watercouingge3is veriittle, or no, sediment transferred to the
downstream sink zones. Conversely, when sediment stored within the channel upstream isihigerated du
periods of peak discharge, this sediment is deposited as fan deposits doWwitgiredB) $ee also
Appendix L

>

o

‘Sedimeit Fan

Figure 18Sediment fans deposited on paleo Yarrangobilly River bedtbat Watercourse 3

The upstream zone (Reach 1) of Watercourse 3 is steep and has ® dape&Bfurel8 Table 3).

The slope of this reach is such that any discharge from the catchment that floweddrdagbr this
reach would have very high stream power. Sediment liberated from the surrounding catchment wol
have low residence times in this reach and would quickly transit down slope.
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Figure 19 Watercourse 3 longitudinal prdfe

Figure two shows that channel slope decreases downstream but remains high through Reach 2.
channel slope in Reach 3 would allow for more opportunistic deposition of short term sediment store
howeverijt is not until Reach 4 that channel slopeedses sufficiently to allow longer residence time
deposition.

Watercourse 3 Reach 4 Longitudinal Profile
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Figure 20 Watercourse 3, Reach kngitudinal profile

Greater insight can be gained by a closer examination of Reégahe2d) Channel lspe is moderately
constant throughout Reach 4 until Reach 4D is reached. At Reach 4D the channel slope is-very low
0.0026 and this is the location of the sediment fan. This sediment fan is prograding over a previou
deposited sediment fan which eaéh 4F. Reach 4E represents the frontal lobe of the current fan and
Reach 4G is the old surface of the paleo Yarrangobilly bedload.
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Upon exit from bedrock confinemdRtgurel() the flows that are contained within the channittand

the underlyingoarsesedimentboulders, and cobblésereby progressively diminishstrgandischarge
and stream power as the flow becomes subterranean. This process is veéoyasimilap o densut 6
Tooth 1999) and only thergestlowsextend to, or beyond, the sediment fans.

Sheep Station Creek

Sheep Station Creek at first inspection in January 2020 maintained a small base flow that was evi
before the rains came. In the lower reaches that were inspected post fires there was mitsence
deposition of sediment proximal to banktop upstream of a log jam that was partially blocking the chann
Otherwise the channel of Sheep Station Creek appears to be decoupled from the small floodplains 1
alternate at either sidad stream paav is concentrated within the chan@einsequentlyhere is very

little sediment that is temporarily stored within the channel. Small tributaries entering from the valls
margin have smaller channel capacities and have deposited sediment on tbhdaiadi @bthe trunk
(Figurel3 Figureld).

Reaches @ 3 of Sheep Station Creek have a high slope and would have sufficiently high stream pow
sufficient to flush most sediment through these reachesteSidence time of sediment within the
channel here would be very shéigre2l). These Reaches represent a transfer zone for sediments
passing through the system.

Sheep Station Creek Longitudinal Profile
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Figure 21Sheep Stdbn Creeklongitudinal profile

From Reach 4 there are a series of steps in the longitudinal profile that would allow greater depositior
sediment while maintaining a short to medium term residencEigiane2?) of sediment stores within
the channel

Reach 4, with a slope -6£0243 m/m, and Reach 8, with a slop®®239 m/m, would represent the
greatest potential for sediment retention within these reaches. These reaches were not visited during
fieldworkfor this study. Channel capacity cannot be determined from aerial photograph interpretation ar
S0 an assessment of the existence of any sediment pockets, or flomdpiairether the channel is
coupled with the floodplain cannot be determined.
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Sheep Station Creek Longitudinal Profile
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Figure 22Sheep Station Creek ReachesdB

The channel of Sheep Station Creek continues
directly into the Yarrangobilly River trunk. Sediment that has been washed into Sheée&katould
generally have a low residence time and pass into the Yarrangobilly River very quickly.

Lick Hole Gully

For this study the assessment of Lick Hole Gully ends at the construction roadway. The assessment
was completed for the EIS continuledvn slope until the channel exited from bedrock confinement. As
with Watercourse 3, and other unnamed tributaries that were assessed for the EIS, the channel capac
Lick Hole Creek diminishes rapidly as discharge is able to infiltrate into ¢hgrameed substrate of the
Yarrangobilly River floodplain.

There is a lot of variability of slope of Lick Hole Gully.

The upper reaches do not have the very steep slope that the other three tributaries do. For a full list
Reach slopes referTable 3The central zones of reachagsBhave the greatest slope; especially Reach
5 and Reach 7. Reaches 9, 11 and 12 have the lowest slopes.

In this respect Lick Hole Gully is different from the other tributaries in that it does not present as ¢
sourcetransérsink sequence. In Reach 9, and possibly in Reach 8, the channel is not incised into t
valley fill and sediments deposited across the valley fill surface will have long residence times. At least
they become incised by knickpoints migrating apsfrem lower reaches.

In Reach 9 the channel capacity is very low, bank heights are usually less than 20 cm and the chan
coupled with the floodplain. In this zone overbank deposition of sediment is cexigisras sediment
sheets across the intaalley filland has long residence times.

Downstream the channel becomes incised into the valley fill and the channel is no longer coupled with
floodplain/valley fill surface. Sediment will pass through this zone rapidly.

Reach 11 is immediately apsl of the detention basin/sediment trap, upstream of the road crossing.
Here the slope is very low and deposition will continue to occur here.
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_ Lick Hole Gully Longitudinal Profile
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Figure 23Lick Hole Gully longitudinal profile
Wallaces Creek and Stable Creek

The canbined catchment area of Wallaces and Stable Creeks is more than eight times the size of the ©
tributaries combinefTable3). The channel of Wallaces Creek at its confluence with the Yarrangobilly
River, and the reaches imraggly upstream, can be characterised as a high energy, cobble bed river th.
exists as a sequence of cascades, rapids and runs.

Inspection of the downstream reaches revealed that the channel is decoupled from the floodplain €
there was no evidence oferecproximal overbank deposition. The channel capacity is such that all strean
power is confined within the channel and there was evidence of recent channel incision and undercuti
of the right bank downstream of the bridge crossing.

Wallaces Creek Longitudinal Profile
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Figure 24 Wallaces Creekongitudinal profile
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The upstream reaches of Wallaces Creek are high angle and would be characterised as having high <
power. Sediment that was delivered to these reaches from the surrounding catchment would have \
short residence times and pass quickly to downstream reaches. Reach 3 has an anomalously low slop
there may be some short term deposition here. Reaches 5 and 6 have a more uniform and consistent ¢
and may, under other circumstances, representaopetential sediment storage. However, channel
capacity is such that these would also be transfer reaches. Reach 6, where the two creeks merge, is
further analysis.

Wallaces Creek Longitudinal Profile
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Figure 25Wallaces Creek Reach 6

The slope through Rea6his moderately uniform, however, there are some instances where short tc
medium term sediment storage may occur; notably Reach 6E.

There appears to be very little variation of slope within Reach 6. The main issue here is that the chann
decoupled fnm the floodplain, all stream power is concentrated within the channel and most sedimer
would pass through rapidly and be delivered to the Yarrangobilly trunk. At the time of inspection the
was very minor deposition of coarse and granular sand thaehal&posited opportunistically in the lee

of large cobbles on the bed of the channel.

Watercourss 6 and 7

Watercourses 6 and 7 were not visited during the fieldwork component of this study. However, durir
desk top analysis of the aerial photographthéoR& of January it was noted that sediment fans had
been depositedn the Yarrangobilly River floodplaince the fires passed through Lobs Krilgure

26). Watercourses 6 and 7 are of particular interest as their confluence with the Yarrangobilly River
immedately upstream of the main works area for assembling the tunnel boring machine.

The sediment fans for Watercourses 6 and 7 were mappdéukefrespective channels édm bedrock
confinemento the channel margin of the Yarrangobilly River.
Watercourse 6

The longitudinal profile &Watercourse 6 is presenteérigure27. The overall lagth of Watercourses is

1315 mandshowsvery little variatioof slope.The catchma areaof Watercourse 6 #3 hectareand is
relatively small for the volume of sediment that has been depositedTthameitsno obvious channel

length ofsufficientlylesser slope to reduce stream power and induce deposition. Instead, there is a grad
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decrease in slope throughout ginefile of sufficiently high slope to move the sediment through the
system quicklyrheslope for all reaches in Watercours@egented iTableb).

Figure 26 Recent deposition of sediment fans from Watercourses 6 and 7 onto the Yarrangobilly River floodplain.

Watercourse7

The longitudinal profile fovatercourse fFigure28 shows marked variability of slope thrawglits
length3097 m it has a catchment area2db hectares (Table While there are multiple variations of
slope throughout the length of the longitudinal profile none ofatieaiepresent a stogufficiently low
enough tomaintain a depositional environment and indadanentatiorReach 8 has the least overall
slope and a closer examination of this reach is insightful.

The overall slope dReach 8 is0.0765 m/mbut closer examination &each 8five reaches with
sufficiently lav slopeso as to indce depsition within eachsub reachThe longitudinal profile dr
Watercourse Reach 8, is presented-igure29.
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