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1 Executive Summary

In recent years Seqwater and Healthy Land and Water (HLW) have invested separately in catchment modelling
frameworks (primarily the eWater Source model) to identify areas of land withircatdhments that

produce/export high loads of sediments. This imf@ation is used by both organisations to inform natural

resource management planning, as well as to quantify contributions to total suspended sediment (TSS) load in
waterways and assess the effectiveness of works undertaken to control erosion and sediorentat

An outcome of these previous modelling exercises using eWater Source was the recognition that the TSS input
data requires updating in order isnprove accuracy of model outputs. Specifically, the sources of sediment

from catchment processes other than for hillslope erosion require improved identification and quantification.
These other process includes channel erosion and gully erosion procassesll as point sources of sediment
pollution. Channel erosion is known to contribute more than 70% of the total sediment load downstream

(Olley et al. 2013, 2014), however, the contribution of gully erosion and point sources remains largely
unknown.

In order to address the knowledge gaps and update TSS input data relating to channel erosion, gully erosion
and point sources of sediment pollution, Seqwater and HLW are collaborating on the Integrated Sediment
Assessment project (ISA). The primary aimhefISA project is to build on and improve existing data and

modelling and provide a better understanding of sediment loads and sediment movement in SEQ waterways.
The project will provide better information for prioritising investments in the drinking westchments as

well as regional planning initiatives, such as the Resilient Rivers Initiative, to which both HLW and Seqwater are
signatories.
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2 Introduction

The land use, geomorphic and hydrologic processes within South East QuedS&anrhtchments
collectively pose substantial sedimerglated risk to receiving environments, including water storage
reservoirs, water treatment plants, waterways, estuaries and Moreton Bay.

Between November 2016 and June 20ABuvium Consulting Australia Pty Ltd ¢&lum), Seqwater and

Healthy Land and Water (HL\@llaborated toundertake the Integrated Sediment Assessment ([Béjpct
acrossSEQOne of the key objectives of the IBject was to improve understanding oégionalsediment

erosion processes, thrglh assessing the relative contributions of point, channel, gully and hillslope erosion to
the receiving environments.

This report outlineshe methods, data and results from the data collation, channel erosion, hillslope erosion

and point source erosiomenponents of the project, and a final integration chapter which outlines methods
for evaluating all sources together.
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3 Data collation

Sourcing and collation oélevant datasetfor SEQ was initiately HLWin January 201@nd continued
throughout the poject, with new data assessed and utilised (where possible) as it became avditible
processnvolved numerous discussions with councils, utilities tredQueensland @/ernment to identify
available datasets and negotiate data agreemedntisere requied).

aSYOSNRE 2F |1 [2Qa a2y Ald2NRAyYy3I (AttgcRmedts) wdreddoinditédyo { G SSNA y 3
contribute to the project and identify new data to inform the work through email correspondence and follow
up phone calls (13/2/2017). Overall, memberere supportive and assisted with data share arrangements.

As a result,dur new data agreements wemstablishedbetween HLW an@risbane City Council, Sunshine

Coast Council, Redland City Council and City of Gold)@oakthta was als@ccessed throgh existing data
agreementsdbetween HLW andpswich City Council, Moreton Bay Regional Council, Logan City Council, Noosa
Council and Scenic Rim Regional CouRtéSEQCouncil of Mayors provided datallated through the

Resilient Rivers Prografor western and rural catchmen{@ncluding Lockyer Valley Regional Council,

Somerset Regional Council and Scenic Rim Regional Gouncil

Seqwater provided all available LiDAR)ht Detectiorand Ranginpdatathat has been acquired for water
supply catchments.

Data was also sourced from the online data portals including:

1 Queensland Spatial Catalogg€spatial
(http://gldspatial.information.qld.gov.au/catalogue/custom/index.page

1 Brisbane City Counchtfps://www.data.brisbane.gld.gov.ay/

1 Sunshine Coast Coungittps://data.sunshinecoast.qld.gov.au/

1 Moreton Bay Regional Council Data Portei(://data.moretonbay.qgld.gov.auy

1 Logan City Counchitp://www.logan.gld.gov.au/aboutiogan/livingin-logan/opendata)

91 City of IpswichHttp://www.ipswich.gld.gov.au/online_services/map_seajch

1 Redland City Counchit{ps://www.redland.gld.gov.auy

9 City of Gold Coasbttp://www.goldcoast.qld.gov.au/operdata-accesgoroject-21818.htm)
3.1 Datasets

The key datasets collated ByLWare summarised by categoiy the following sections:

3.1.1 LiDAR data

3.1.2 Imagery

3.1.3 Watercourse lines

3.1.4 National and Queensland spatial data

If the data was used in the ISA projdtsd,useand limitations forerosion assessment éiscussed

3.1.1LiDAR data

High resolutior(i.e., 1Im)LiDARJatawasavailable for the majority oBE@ub-catchments i.e., the oastal
catchments from Noosa to Currumbémd the Lockyer, Bremer, Logan and Albert catchmedighresolution
LiDAR was not available for:
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91 the northernrmost reaches of Upper Noosa and Teewah Creeks (outside the Noosa Council
boundary); and

1 some areas of MidBrisbane, Upper Brisbane and Stanley catchments.

A summary of the high resolution LiDAR coveraige datasets is provided iFablel and Figurel.

LiDAR datavasused in thechannel, hillslope and gully erosion phases of this projeuttations inits usefor
eachassessmenphase are discussed below:

1 channel erosiorg the assessment method requidea Im digital elevation model (DEM) determine
channelconfinement ando calculate channel width and height (used to ass#ss potential
sediment availabilitpf each reach consequentlhyonly reachesvith LIDAR datavere able to befully
assessed.

1 hillslope erosiorg the Shuttle Radar Topography Mission (SRTM) 30m DEM tatasa's the entire
SEQ region and also currently is used to inform the Queensland Government layer for the Length and
Slope components of the Revised Universal Soil Loss Equation (RUSLE) hillslope method; consequently
SRTM replaced LiDAR in this component

1 gullyerosiong lower resolution datasets such as the Geoscience AustraliBEM and th&SRTM
were usedrespectivelyto infill gapsin the northern reaches of the Noosa catchmemd theMid-
andUpper Brisbane and Stanley River catchments.

Integrated Sediment AssessmeqiEinalReport



Tablel. Available LIDAR data and identified data gaps

Catchment File name (rasters) Data Source Resolution Year % catchment LiDAR data gaps

Noosa Noosa_gympie_lidarDEM_2015 HLW* im 2015 65 TeewahCreek, Upper Noosa

Maroochy Esclidar14001 HLW/SCC* 1m 2014 100 n/a

Baroon Dam BaroonDEM Seqwater im 2013 100 n/a

Mooloolah Esclidar14001 HLW/SCC* Im 2014 100 n/a

Pumicestone Passage Esclidar14001/ HLW/SCC/MBRC * 1m 2014 100 n/a
moreton_bay 2014 _dem

Caboolture moreton_bay 2014 _dem HLW/MBRC * 1m 2014 100 n/a

Pine moreton_bay_2014_dem HLW/MBRC * Im 2014 100 n/a

Bramble Bay Brisbane_2014_Lidar_float HLW/BCC * Im 2014 100 n/a

Brisbane River estuary Brisbane_2014_Lidar_float HLW/BCC * Im 2014 100 n/a

Oxley Creek Logan_DEM_2013/ HLW/BCC/LCC * 1m 2013/ 100 n/a
Brisbane 2014 Lidar_float 2014

Woogaroo/Wolston Ipswich_Lidar_DEM_Float_2014 HLW/BCC/ICC * 1m 2014 100 n/a
Brisbane 2014 Lidar_float

Sandy/Six Mile/Goodna Ipswich_Lidar_DEM_Float_2014 y HLW/BCC/ICC * im 2014 100 n/a
Brisbane_2014 Lidar_float

Mid Brisbane Ipswich_Lidar_DEM_Float_2014: HLW/BCC/ICC 1m 2011/ 60 (incmain  Somerset regional council areize(, lower reaches of
Brisbane 2014 Lidar_float* / 2014 channel) tributaries between Wivenhoe Dam and Sandy Creek
Mid_Brisbane_River_20111 including Blacksnake Creek, Splityard Creek, England

Creek, Spring Creek and Branch Creek)
Upper Brisbane UB_andTribs_2015_DEM HLW/Seqwter * 1m 2015 17 Majority of the catchment excluding the main Upper

Brisbane River channel and major tributaries (Emu Ck
Maronghi Ck/ Cressbrook Ck) upstream of Wivenhoe

Dam
Stanley Moreton_bay 2014 _dem HLW/MBRC * 1m 2014 60 50% of Eastern Stanley River, 100% of Western Stanl
River, Southern Stanley River and Somerset Catchme
Lockyer DEM_Full_Mosaic LVRC im 2013 100
Bremer Ipswich_Lidar_DEM_Float_2014; HLW/ICC/SRRC * im 2011/ 100
Scenic_Rim_LIiDAR_DEM_2011 2014
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Catchment File name (rasters) Data Source Resolution Year % catchment LiDAR data gaps

Logan Logan_DEM_2013/ HLW/LCC/SRRC im 2011/ 100 n/a
Scenic_Rim_LIDAR_DEM_2011 2013
Albert Logan_DEM_2013/ HLW/LCC/SRRC/CoGC 1m 2011/ 100 n/a
Scenic_Rim_LIiDAR_DEM_2011 2013/
Gold_Coast_2014 2014
Redlands Redlands_lidarDEM_2014 HLW/RCC * 1m 2014 100 n/a
Pimpama Gold_Coast_2014 HLW/CoGC * 1m 2014 100 n/a
Coomera Gold_Coast_2014 HLW/CoGC * 1m 2014 100 n/a
Nerang Gold_Coast_2014 HLW/CoGC * 1m 2014 100 n/a
Tallebudgera Gold_Coast_2014 HLW/CoGC * 1m 2014 100 n/a
Currumbin Gold_Coast_2014 HLW/CoGC * 1m 2014 100 n/a

* Data collated by Healthy Land and Water and provided in data transfer for ISA project
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3.1.2Imagery

High resolution imagery from 2016 covered all saltchments acrosSEQwith 10cm resolution available

within the coastal local government areas and 20cm resolution in the western local government areas.
Imagery was also available for 2009 and 2013 (mesoatchments) across the region awdsused to assess

the reach scale erosion potential (stability) assessment based on recent observed channel Ehaimgethis

period all catchments across SEQ experienced moderate to major flooding. As a resatt) ifcale unit

stream powerwas likely to exceed channel resistance during floods, some channel erosion would be expected
to be observed between 2009 and 20thfis providing a useful indicator of overall channel erosion risk.

3.1.3Watercourse lines

Multiple watercourse lines have previously been developed acgi&@and were available for this project.

These included the state layer, council layers and the Healthy Waterways stream order mapping (developed
using DEM resolution betweenga®5m in 2012).The progct team (HLW, Seqwater and Alluvium) undertook

an assessment to compairdividuallayers and identify the advantages and disadvantages of all layers.
Significanticonsistency in stream order and path were found between the layers.

The Healthy Waterways stream order mapping layer was found to not follow drainage lines well in the western
catchments due to the lower resolution DERBmM)used to create the layer, while the stream ordering and
drainage lines of some council layers wag consistent witheither the Department of Natural Resourges
Minesand EnergyDNRME) layer or other council layerddditionally,due to different methodologies used to
develop mapping andouncil boundaries not folloimg catchment boundaries, the qugl of stream line

mapping was inconsistent across individual catchments.

Based on the comparison assessment of the available stream laye3NiR&Hayer
(NRM_Watercourse_Lines QBWSA L2 Boundarywspiletermined most appropriater use inthis

project. A key reason for this decision was that the split between the proposed channel, gully and hillslope
erosion assessment methods requires a clear definition of stream order and drainage lines wHitYRME
layer provides.

3.1.4 National and Queensland spatl data

Multiple national and Queenslan@overnmentspatial datasets were used for the channel, gully and hillslope
erosion assessmentblost of the layers covered the entire project area but some had varying resolution
across theSEQe.g, geology/soiltype.

The spatial datasetssedfor this study include:

1 Australian Soil Resource Information System (ASRIS) clay content perce3tageqvarying
resolution and quality across the study regioRig(ire2)

ASRIS Australian soil classification (varying resolution across the study region)
DNRMBDetailed SEQ Geologdyigure3)

DNRMESEQ Soil Project Dateidured)

Queensland Land Use Mapping Project (QLUMP) 2012 and land use change layers
Landcover 2012Hjgureb)

QLDUniversal Soil Loss Equatid#SLEFactor layersi.e.,L, S, K and R.

=A =/ =4 -4 =4 -4 -4

Scientific Information for Land Owners (SILO) gridded daily rainfall (5km grids)
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3.1.5Summary ofiSAdatasets

A summary of key datasets and thapplication to thelSAprojectis provided inTable 2 To ensure the best
available datasetwere appliedthroughaut the projectthe project teamconsulted with data providers
relevant state departments and local councils

Table2. Summary of key data sets and proposed application to sediment erosion assessment

Dataset Channelerosion Gully erosion Hillslope erosion

Digital Elevation Models

1m LiDAR \Y, Y, Y,

5m Geoscience Australia DEM \Y \%

30m SRTM DEM \%

High resolution aerial imagery

2009 Imagery \% \%

2013 Imagery \% \%

2016 Imagery \% \% \%

National andQueensland spatial data

DNRMBWatercourse lines Vox a0GNBIY \% \Y;

ASRIS clay content percentage \Y \

ASRIS soil classification \Y \%

DNRMESEQ Soil Project Data \% V *potentially update K
factor in RUSLE

DNRMBDetailed SEQ Geology \Y

QLUMP 2012 Y, \Y,

QLUMP Land Use Change \%

Landcover 2012 \Y,

SILO daily rainfall V * potentially update R
factor in RUSLE

QLD USLE Factor Layers V * potentially recalculate

in regions where higher
resolution data is available
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4 Point source assessment

4.1 Background

Potential point sources of sediment pollution, such as activities requiring or causing discrete areas of bare
earth to beexposed, are of interest to both Seqwater and HLW because:

1. their contribution to instream sediment loads may not be accurately represented in model
developmentand

2. their often highly conspicuous nature draws attention from the community as well stattetsol
external and internal to both orgasstions.

Accordingly, during the development of the ISA project it was recognized that a robust and repeatable process
is required to identify point sources of sediment pollution from spatial data (primarily Gppintgg and then
determine a risk score for each point sourtigs to bebased on an estimated maximum potential sediment

load generated from a site and the likelihood of sediment pollution reaching and impacting the aquatic
environment. The followingectionsdescribe the methods used for identifying point sources of sediment
pollution and determining their relative risk to-siream water quality.

4.2 Method

4.2.1 Defining and identifying point sources of sediment pollution

For the purposes of the ISAprojeci2 A y it &2 dzNDSa 2F aSRAYSyld LRttdziAzy KI
discrete and identifiable land use activity from which suspended sediments can be discharged from a specific
LRAYGQd ! OO2NRAy It &z I yR dziSelsAdicled hdutes:antedd®e/ 3 A RSNBR |
agricultural industries (such as poultry farms, cattle feedlots, piggeries, dairies, and horse studs), construction

sites, and industries/activities with large bare earth and impervious surface areas (including quarries,

motocross tracks and forestry/dirt road crossings).

Given the geographic scale of sotghst Queensland, identifying and assessing individual point sources as per

the definition agreed on for the ISA project was problematical. Some sites or landuseezctinthin

{SligliSNR& INBIF 2F 2LINI A2y GKIFG FNB LRAISYGAlt LRAYI
and chemical pollution risk through-aBnnual (every two years) Seqwater led Sanitary Surveys (see Baker et al.

2016 for detailsregaly 3 { Slj ¢l G SNDa OF GOKYSyd al yAdl NBE adz2NBSeaood
loads downstream is not able to be determined through the sanitary survey process and thus remain unclear.

Other sources of information that could be used to identify paiotirces of sediment pollution across the

region include databases held by state government bodies responsible for planning and environmental

regulations for industrial and intensive animal and agricultural sites. For example, the Queensland Department

of Environment and Heritage Protection holds information regarding what restrictions and management

LINF OGA0Sa 9YyGANRYYSyY(l ffe wSHoSdddrhise deils ar@rdoticasliya o609 w! Qa ¢
accessed and any data available requires signifitansformation for use in assessing risk to water quality.

Additionally, while these records will detail what conditions these sites/activities are subject to, including

allowable levels of pollutant discharge where applicable, the records will notitedaotential sediment loads

generated from the activities.

Given the scarcity and dispersed nature of information useful to identifying and assessing point sources of

sediment pollution as per the ISA definition, the project team concluded that the effesttive approach to

identifying potential point sources/sites/activities was to use high level location data available through State
Government departments and within Seqwater and HLW, and manually exaneng © @ S&Sé¢0 1 S@& &L
data, mark poitsources on a GIS layer, and where possible ground truth selected sites by staff within each
organisation with knowledge of the sites selected. Data sources used for identifying potential point sources of
sediment pollution are listed iAttachment F
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Fdlowing an initial examination of the data sourcédétachment G the project team concluded that, due to

the complexity of sediment generation from forestry roads and other unsealed roads, this point source of
sediment pollution would be excluded from assment under the ISA point source method and included in

the overall catchment model in future. In addition, although areas of severe erastorg(lly and channel

bank erosion), and certain agricultural activities such as turf farms and other harteewould be identified

in the dataset, these would not be assessed in using the ISA point source risk assessment method. Rather,
these potential sources of erosion and sediment generation will be addressed in the other aspects of the ISA
project, for exanple the method to assess channel erosion risk acBQ

4.3 The risk assessment approach

A primary aim of the ISA project was to develop a process to determine the relative risk to water quality arising
from a point source of sediment pollution, and incorpte this into a tool that can be used to assist in

prioritising sites to target management. Undertaking a full quantitative assessment of sediment loads arising
from each site would require a detailed and long term research project, which is beyonddpe sf the ISA
project. Therefore, a senguantitative risk assessment approach, broadly based on the system for estimating
the level of risk is used in the Australian Drinking Water Guidelines Framework for Drinking Water
Management (NHMRC, NRMMC 2011) AS/NZS 4360:2004 (Risk Management) was developed. Thus, risk is
the likelihood of identified hazards causing impact to the aquatic environment, including the severity of the
consequences. In the context of the ISA point source project therhadbkardis sediment pollution, the

hazardous process the land use activity, the estimated maximum potential sediment load generated from a
site determines theonsequenceand thelikelihoodis determined by evaluating whether the sediment

pollution generated wi reaching and impact the downstream aquatic environment. The likelihood and
consequence for each site is then applied to a qualitative risk analysis matrix to determine the keslel of

4.3.1 Framework for determining point source likelihood and consequence

A review of available published and grey literature was undertaken in order to confirm the particular
hazardous processes that contribute to sediment generation at stgs,(nanure stock piles, bare earth,
stormwater runoff), the potential quantity 6 sediment these hazardous processes can produce from specific
studies, as well as acceptable management activities to limit the likelihood of sediment being generated or
reaching the stream network. The literature used for this exercise is listattachment G the main findings
pertinent to identifying point sources of sediment pollution and determining water quality risk scores include:

1. Cattle and feedlots including piggeries and abattoirs are likely to produce sediment generation from
having increasebare earth areas, and soil disturbance such as compaction and pugging. These bare
areas are more likely to be locations where the animals spend the most amount of time and therefore
defecate, which is also a sediment source.

2. Poultry industries are usualhgstricted to sheds and not outdoors acrd88Qwhich means the main
source of sediment generation from these industries are from manure stockpiles and accumulated
dust from the fans drawing from inside the sheds. These stockpiles are supposed to k& move
fortnightly but it is unknown if they are protected from weather conditions that could produce
contaminated ruroff.

3. Construction sites and industries such as quarries can directly produce sediment from their bare earth
and impervious surfaces and alsalirectly through undermining morphology to produce localised
erosion, such as channel bank erosion.

4. Proximity to major waterways is a large factor affecting likelihood of sediment reaching the stream
network and transported downstream, however a numbé&ntanagement practices can reduce this
likelihood. This includes:

1 Vegetative buffers which can reduce up to 80% of sediment loads within overland flow systems
within the first 20m of buffer;

Integrated Sediment Assementc Final Report
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1 Settling basins and effluent ponds can reduce up to 60% of sedilm&ds although this is
dependent on the settling time allowed and therefore efficacy increases with the number of
basins/ponds present and/or volume;

1 Laneway hardening and feedpad/calving pad hardening can lower the rate of sediment
generation though tis can also be dependent on manure removal;

1 Installation of irrigation and infiltration systems from sheds and settling basins/ponds can reduce
sediment loads by 80% if installed correctly and ground cover is sufficient for irrigation.

Given that this assessment could only be desktop based, not all factors contributing to sediment generation
and likelihood of sediment being transported to the stream network could be included. However, a substantial
effort was made to include any additiahinformation that could be used in further analyses.

Following the review of the literature and discussion amongst the project team, it was determined that the
most appropriate measure to determiremnsequencéor the purposed of the point source compent of the
ISA project was the area of exposed bare earth detected in most rece3®d aerial imagery. Five levels of
consequence were determined by:

1. grouping the total number of sites identified in the point source dataset according to the totabérea
bare earth present at each sjtand

2. assigning a maximum potential sediment generation of BA/@r (value assigned as p@feber et al.
2015 Attachment ).

NB. This means level of consequence is assigned to a particular site is its consequence relatiker sites
(i.e., sites are rated against each other).

Table3 illustrates the finalised consequence table developed for the point source component of the ISA
project.

Table3. Semiqualitative measures opoint sourceconsequence (impact) in relation to bare earth

Consequence Descriptor Descriptors Details
1 Insignificant =1 Ha bare earth
2 Minor 1 - 10 Ha bare earth
3 Moderate 10 - 50 Ha bare earth
4 Major 50 - 100 Ha bare earth
5 Catastrophic =100 Ha bare earth

Integrated Sediment Assementc Final Report
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In the context of the I8 point source assessment, likelihood is determined by evaluating whether sediment
pollution generated will reach and impact the downstream aquatic environment. In a more typical water
quality risk assessment process, a table is developed to facilitatg@atation of the different levels of
likelihood.Table4 is an example of a typical likelihood table used in the risk assessment process.
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Table4. A typical likelihood table used in a risk assessment procesprioduced from NHMRC, NRMMC 2011).

Level Descriptor Example description
A Almost certain Is expected to occur in most circumstances
B Likely Will probably occur in mostircumstances
C Possible Might occur or should occur at some time
D Unlikely Could occur at some time
E Rare May occur only in exceptional circumstances

However, in the ISA project the likelihood (of sediment pollution generated from a point source connecting to
and impacting the downstream aquatic environment) is attributed through assessing four main variables:
distance to waterway (stream ordef), presence of 10m vegetative buffer, slope of site (10% slope equals
steep), and the number of dams present. A decision tree was developed based on the five levels of likelihood
(as per the standard risk assessment method), and incorporating decision ruledinggdistance to stream
orderx@, presence of 10m vegetative buffer, slope of site (10% slope equals steep), and the number of dams
present Attachment H. Further technical details regarding data developmant analysis of spatial data used

to determinelikelihood and consequence are outlinedSectior4.4.

Assigning a risk score

The objective of risk assessment is to distinguish between very high and low risks so that priorities for risk
management can be established. As per the Australian DrinkatgM&uidelines Framework for Drinking

Water Management (NHMRC, NRMMC 2011) and AS/NZS 4360:2004 a level of risk is a function of likelihood
and consequence. A risk level or score is determined by applying a qualitative risk analysis matrix. The risk
matrix used for the ISA point source project is shown in. It is based on the Seqwater enterprise risk matrix,
which is in turn a modified version of AS/NZS 4360:2004.

Tableb. The ISA point source project risk matrix.

Likelihood Consequence

Insignificant Minor Moderate Major Catastrophic
. Medium High High
Almost certain
(6 (10) (15)
; Medium Medium High High
Likely
©) () (12) (16)
. Low Medium Medium High High
Possible
(3 (6) 9 (12) (15)
Unlikely Low Low Medium Medium High
(2 (C) (6) 8 (10)
Rare Low Low Low Medium Medium
(€] €] (€) (©) (6

A workedexample

1. Identification of a point source: A hypothetical sand and gravel extraction industry site has been
identified via a HLW member orgaaiion and confirmed through examining a state government list
2F 9ow! Qad ¢KS aAadsS Aa istdetériied R be2aypoirt soldde fof sadimBna NI Y =
pollution because it is a singular, discrete and identifiable land use activity from which suspended
sediments are being discharged from a specific point.

2. Determining consequence: Applying basic GIS tocdbléesties the site to have an area of bare earth
of 45ha. Therefore the consequence (based on the estimated maximum potential sediment load
generated from the site, see Taldgis Moderate.

3. Determining likelihood: Further spatial analysis establishes tthasite is <50m from a waterway of
stream order 4, on a steep slope and there are two dams on theTsiggefore the likelihood (of the
estimated maximum sediment pollution load generated will reach and impact the downstream
aguatic environment) is Like(seeAttachmentl).
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4. Assigning a risk score: Level of risk is a function of likelihood and consequence. Using the risk analysis
matrix (Table5), where consequence is Moderate and likelihood is Likely, the point source risk score
assigned for the site IKigh.

4.4 Data development and analysis

ARCGIS was used to measure the following attributes and criteria, which were compiled in a master
spreadsheet and various shapefiles. Attributesasured to score Consequence and Likelihood include:

Point Source AreaPS_Area_héRelates to Total Area minus the Shed Area)
Shed Area Shed_Area_ha

Bare earth are@ Bare_Earth_Area (ha)

Presence of Sediment Dam/ Holding Dabam_Pres (count)

Area of Sediment Dam/Holding Danbm_Area_ha

Presence of Veg BuffeWeg_Bufmetres)

Distance tanearest channelized flow patiWWay_Dist_Closest (metres)

© N o g M w0 NP

Distance to Waterway (¥rder stream) calculated as Wway_Dist_Closest plus channel length to
stream order > & Wway_dist_Major

9. Slope (highk10 % > low)

Other attributes(these wereused toidentify position in the landscape arsgite features in order to improve
systemunderstanding, and did not form part of any calculations)

Stock Number Stock_No
Shed Number Shed_No

Within flood lines / on alluvial flood plairg-lood_Pres (Yes/No)

= = =4 =4

Waterway passing through site (but not directly passing through centroid of PS_Area)

Notes on additional information used for developing measurements:
1 Centroid point is the best starting point for considering distance to stream, but will need a quick
viewing for QA/QC when points fall on crest/ridge to ensure drainage path falls on correct side.

1 The flow path direction is important, and should be notelden investigating the site. However, more
sophisticated/suitable tools should be used in future if resources allow. These tools could potentially
include Generic D8 flow directiandflow accumulation in ArcGIS, or the TauDEM toolset may offer
more.

1 The $&ed area calculation should not include feed shades as typically will be included in bare earth
calculations.

T ' RRAGAZ2YLIE 202S8S00GA0S RSTAYAGAZY calmingdgranNBl YQ A& 0S

intermittent and perennial channel description, whishould generally equate back teB&d stream
order channel depending on the underlying method of stream network delineation.
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5 Channel erosion risk assessment

5.1 Overview

The approach used to assess channel erosion risk was developed by Alluvium in tonsuita Seqwater
and HLW and with feedback from external specialist reviewers.

Key elements of the@ssessment approadhcluded:

1. Development of a method to identify and assess existing channel erosion risk at the reach scale. This
method was developediiconjunction with Seqwater and Healthy Land and Water catchment
scientistsand independently peer revieweid ensure alignment with existing and developing
research in this space.

2. Development of a spatial dataset identifying channel erosion risk atehetrscale.

3. ldentifyingknowledge / policy gaps outside the scope of this project where better monitoring /
research of the variables contributing to channel erosion aigkneeded.

Thissectiondocumentsthe approachin undertakingthis assessment andutlinesthe resuls fromapplication

across SEQ, using the Logsbert catchment as an illustration of the methadd demonstration of the

results.The full assessment resulted in channel erosion risk assessments for the majority of catchments in SEQ
andparts of the Mary River catchmenthese were provided as GIS data layers to HLW and Seqwater at the
conclusion of the projectn this report, the results of the Logakibert catchments are presented for

information, however all information has been degt/from the component and final layers of channel erosion

risk and could be calculated for any other region assesHee full results for all regions are therefore not
presented in the report to reduce repetition and report size.

The approach developed isbaad-scale (whole of catchmentlesktop assessment of channel erosion risk.
The outputs of the project arimtended toidentify where key areaat risk of erosioroccur, ratherthan to
identify whereto specifically conduct ctmel works and should natplace more detailed geomorphic and
hydraulic assessmentghere specific issues have been identifietbwever, the outputs can help managers
identify areas at greater risk to target further investigatidos

91 Detailedsite-spedfic investigations
9 Determining on ground management responses

1 Informing planning and land use decisions
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5.2 Method

Theapproachis outlineddiagrammatically ifrigure6. The aimvasto determinethe relative risk of fine
sediment loads derived from channalosion that are associated with individual reaches througH®iEQThis
isdependent on two primary factors:

1. Reachscale erosion potentiat This is lhe potential forerosion in future flow events. This related
to the geomorphic formi(e., the type of stream) and condition along with a range of different
hydrogeomorphic parameters.¢., stream power, hydrology, channel resistance etc.). For this
assessment, the observed channel change assessment between 2009 and 2016 has been used as a
surrogate for the reach scale erosion potential (discussed further in SecRoB).

2. Reachscalefine sediment availabilityg This is thevolume of fine sediment available to be eroded by
channel erosion processeBhisis dependent on the fine sediment fraction in the channel and
floodplain and the volume of alluvial deposits that are within the likely channel erodible zene (
floodplain, benches, islands etcThis project focussed on fine sediment due to downstream
implications on water treatment and receiving environmerits.(estuaries and Moreton Bay)

For this assessmerthe following definitions were applied:

A channel was dimed as anon-estuarineg I 4 SNO2dzNES f Ay S g A (MKRME aidNBIY 2
watercourse layer available from Queensland Government data p&stliarine reaches were not
assessed due to other potential factors contributing to erosion within these esach

1 ageomorphic reach was defined as a segment of channel with relatively homogenous geomorphic
characteristicsi(e., stability and sediment availability).

To inform the assessment of both reach scale erosion potentiabadanent availabilitya deskiop stream
type assessmenvasundertaken.The methodology and results of each phase of the assessment are discussed
in the following sections:

I Section5.2.2 ¢ stream type assessment
I Section5.2.3 ¢ reachscaleerosion potential assessment
1 Section5.2.4¢ reachscalefine sediment availability

A decision tree waalso developed to support end users understandinthefchannel erosion risk method
(Attachment A).
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Figure6. Conceptual diagram highlighting the mdarctors which contribute to reach scale channel derived fine sediment
generation potential. Thehreeboxes along the bottom are the key pieces of informattienmethodologyaims to

determinefassess
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5.2.1 Stream type assessment method

Overview

The stream tpe assessmenwasundertaken by desktop geospatial analysis of available aerial imagery, LIDAR
data and other spatial data.€.,geology, soils etcgndverified through a targeted field work programiany
aspects of other stream type assessments, sicRi@erStylesTM (Brierleyd Fryirs, 2005), were considered,
used and adapted in developing the method used in this project, to result in a method that addresses specific
issues within the SEQ region's catchments.

The resultingslassification recognises that many rivers in BQot necessarily haw# Of  4aaA 0Q Ff 22 RLJX |
morphologyand do not behave like true sdfirmed alluvial rivers. Many rivers in SEQ, including the Logan

and AlbertRives, have a macro channel morphologyumaled by resistant old floodplain/terrace deposits

(Croke et al. 2013; Fryirs et al. 20Bsookset al. 2014). Within the macro channgan inset channel and a

range of geomorphic unit®(g.,bars, benches, islands, inset floodplains) can be found. Reseaicatesthe

majority of channel erosiom SE@ccurs from these inset units in macrochannel systems (Breblks2014;

Crokeet al 2013).Within macrochannel systems, there is mininfaleral planform adjustment of the main
channelasthemainthy y St A& WO2YyFAYSRQ o&all@®® Tt22RLI FAYKISNNF

For this rapideach scalelesktop assessmepttydraulic analyss andfloodplain/terrace stratigraphy

information were not available to assess whether a depositional was a contemporey floodplain

(deposited within the Holocene periody olderterrace.The approach adopted is very sensitive to terrace

identification as it will impact the volume of sediment available for erosion (discussed further in Seeti@n

To help reduce uncertaintihe following criteria(all criteria met in order of importanceyere used to

RSGSNXYAYS AF GKS OKIyySt A& WO2yTFAYSRQ o6& Ff22RLI I AYK

1 macrochannel morphologgresenti.e.,isbound by a high elevation depositional suéawhich is
rarely inundateddetermined from LIDAR datasee decision tree in Attachmen) A

1 Depositional inset uniteccurwithin the macrochanne{determined from LIDAR datasee decision
tree in Attachment A

1 Dominant form of channel adjustment is froinset unitgdetermined from aerial imageny see
decision tree in Attachment)A

1 Minimal evidence of lateral adjustment of macrochannel in contemporary timefrgaetermined
from LiDAR&erial imagery see decision tree in Attachmen) A

Two examples diypical SEQmacrochannel systems are shownHigure7 and Figure8. Figure7 showsa
broader inset floodplain ani$less confined by the floodplain/teaices tharthe macrochannel depicted in
Figure8. In Figure? there is more capacity for the low flow channel to adjust its boundary within the
macrochannel.
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Figure7. Macrochannel with a broad inset floodplain

Macrochannel
Apparent
floodplain/terrace Inset
l floodplain

|

Figure8. MacrochanneWith a narrowinset floodplairand a bench

Method
The hierarchal stream type assessmergthod adopted for thisprojectis presented irFigure9. Each key level
isdiscussed below:

1 Level 1-Degree of confinement and confinememhedia: The degredo whichthe channel is
confined andas a resultits ahility to laterally adjust within contemporary timeframes. The channel
can be confined by either bedrock hillslopedloodplainfterraces. Four ranges of confinement are
were usedbased on the percentage of channel which abuts the confinement boundary. This
assessment helps determine the likelihood of lateral adjustment and the channel erodible zone.
Different examples of confinement are shownHigurelO.

1 Level 2¢ Floodplain development process/typeWhether floodplainsare presentand the dominant
floodplain development process€., vertical or lateral accretion). This provides an indication of
channel migration processes and avulsion risk.

1 Level 3¢ Channel morphology and planformiWhether there are inset units confined reacheand
the planform for unconfined reaches. The planform in unconfined reachegrovide an initial
indication of the mechanism and degree of alluvial channel adjustmentrieandermigration/
extension, cutoffs etc.)The planformwasnot be assessed itconfined reaches afiese werelargely
be defined by the confinement boundary.
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Level 1
Degree of
confinement
and
confinement
media

Confined waterway
(> 90 % of channel
abuts hillslope/bedrock

valley margin)

Slightly confined waterway
(10- 50 % of channel abuts
confinement boundary)

Unconfined waterways (<10%

of channel abuts confinement
boundary)

Floodplain/
Terrace
confinement

Hillslope/
Bedrock
confinement

Level 2 t i

Floodplain Prese_ncefla:ln 52“: ‘_]f Vertical or lateral floodplain
dEVEfﬂme‘nt GEcasiofa _D plam accretion/Levees
process/type pockets
Level 3
Channel Instream
maoarphology/planform units

L
Attribute: Slightly slightly

Confinement

*

Figure9. Hierarchal stream type assessment

* From the above hierarchy, where a channel is attributed as confimednconfineddiscontinuous no further assessment is completed as thennel erosion risk these areas is
considered asninimal.This does not mean that no erosion may occur, but in comparison to other areas in the catctirearantribution to erosion risk wouldebnegligible or in the case

of discontinuous channels, will be considered in gully or hillslope calculations.
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Upper Canungra CreekConfined by Canungra Creek Significantly confined by ~ Cainbable CreekSlghtly confined by Spring Creek Unconfined continuous
hillslopeghedrock hillslopegbedrock hillslopegbedrock channel

Logan Rivec Significantly confined by Logan Riveg Slightly confined by Oakey Creek tributary Unconfined
floodplain/terrace floodplain/terrace discontinuous channel

Figure10. Examples of each confinement type in the Legkert catchment used in channel erosion risk metheder to decision tree iAttachment A for more detail
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Stream types in the LogaAlbert catchment
A map showing the resultsf the stream type assessment for the Logbert catchmentis presented in
Figurell The majority of reachesere classified as significantly confined by floodplain/terr§88%) or

hillslope (19%{Table6). While these streams afh flow through broad alluvial floodplains there is minimal
lateral adjustment of the macrochannel boundary. Any channel erosion predominately occurs from the

geomorphic units within the macrochannel. The unconfined reaches identified in the assessment are
predominately at the base of hillslopes as the tributaries merge with the broader alluvial floodplains.

Table6. Summary ofConfinementacross Logawlbert catchment

Confinement

Significantly confined
hillslope

Slightly confined hillslope
Confined
Unconfined- continuous

Significantly confined
floodplain/terrace

Slightlyconfined-
floodplain/terrace

Unconfined- discontinuous
or no channel

Dam
Estuary
Total
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Number of reaches

176

133
195
87

302

45

53

12
12
1015

Length of reaches (km)

375

288
319
104
652

84

73

33
50
1978

% oftotal stream length

6{h
19%
15%
16%

5%
33%

4%

4%

2%
3%
100%
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5.2.2 Reachscale erosion potential

Overview
Reach scale erosion potential will be dependent on the geomorphic form, processes and condition of the
reach. Factors that are likely to influence the reach scale ergsitential will include:

1 Reach scale unit stream power

1 Theresistance of bed and bank material to the applied stream pdived load sediment supply,
channel substrate composition and riparian condition)

1 Bank height and slopeSteep, high banks have greapotential for bank mass failure which can be
unrelated to stream power

Both qualitative and quantitative methods for determiniagd usingeach scale unit stream power were
explored during the development of this desktop assessment approach. Howeiknyiethods had several
issues and were disregarded. The main reasons were:

1 High degree of uncertainty when stream power surrogaies, ped sediment size, bed grade, width
depth ratio etc.) are used to infer unit stream power

9 Accurately extracting steam parametersi(e.,channel slope, width) across large spatial scales is
difficult and time consuming

1 Difficulty in determining aepresentative discharge.€., bankfull discharge, 2 year ARI, 10 year ARI
etc.) for which stream power will be based acrafistream types

1 Sediment supply, transport and storage processes within a reach will impact how stream power is
dissipated within the reach which will impact channel change processes

Consequently, a surrogate measure was needed to determine erosi@miiat The absence of other suitable
regionally consistent data and the availability of 2009 and 2016 high resolution aerial imagery for the entire
SEQ region, led to the determination to use observed channel change within this period as an indicator of
erosion potential During this period all catchments across SEQ experienced moderate to major flooding. As a
result, if reach scale unit stream power is likely to exceed channel resistance duringdtdbdsbanks are
excessively steesome channel erosh would be expected to be observed between 2009 and 20h&
assessment did not directly assess riparian vegetation, however generally well vegetated reaches would have
minimal recent channel changkEloweverthe opposite is not always truein reacheswith low stream power
streams can remain stable even with minimal riparian vegetation.

In some casesistorical erosions notalways an indicator for future erosion potential. Inset units can be

significantly eroded which initiatess new phase of depdson and channel recovergerskine et al., 2009; Baggs

Sargood et al., 2015; Thompson et al., 20A6)ditional researclis required to expand on the findings of

Thompson et al(2016) andassess channel evolution processes in different stream typessaf©®. However,

under the adopted approacheaches which have had significant degradation of inset units will be classified as

K| @Ay Zachstaie sediknt availabildy 6 F dzNI KSNJ RSAONA LI623.y 2F | LILINZ I OK

Method

Following the confinement assessment (outlined in Section 2.2), the lateral stability of each reach between
2009 and 2016 was assessed and assigned a stability and eposéonial category Table?). In addition, for
reaches classified as floodplain/terrace confined, the stability of the inset units between 2009 and 2016 were
assessed.
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Table7. Conversion between stability and erosion potential

Lateral Stability Inset Stability Overall Stability* Erosion Potential **
Stable n/a Stable Low

Minor instabilities Minor instabilities Minor Moderate
Moderate instabilities Moderate instabilities Moderate High

Major instabilities Major instabilities Major Very High

* Overall stability is based on the higher rating of either lateral stability or inset unit stability
** Erosion potential is a predictivmetric based on the assessment of stability between 2009 and 2016

Lateral stability was assessed using aerial imagery between 2009 and 2016 and classified as:

1 Laterallystable (No observed lateral adjustment

1 Minor lateral adjustments(Longitudinallysdated adjustment of channel boundaof less tharor
equal to5m or 10 % of channel widthetween 2009 and 2016

1 Moderate lateraladjustments(longitudinallywidespread adjustment of channel boundasfiess
than or equal to5m or 10 % of channel widtbr isolated adjustment of major instabilities between
2009 and 2016)

1 Major lateral adjustments(longitudinallywidespread adjustment of channel boundarfygreater
than 5mor 10 % of channel widthetween 2009 and 2016

Examples of each category within theganAlbertcatchment are shown ifigurel2to Figurel5.

The stability of inset unitdlpodplain/terrace confined reachgsvas assessed using aerial imagery between
2009 and 2016 and classified as:

1 Stable(No observed adjustment of usibetween 2009 and 2016

1 Minor adjustments(isolated agustment inset unis between 2009 and 20i8less than 20 % of unit
area)

1 Moderate adjustments(widespread adjustment inset usibetween 2009 and 2016 less than R %
of unit areaor isolated major adjustments of inset unjits

1 Major adjustments(widespread adjustment inset ussibetween 2009 and 2016 greater than 20 %
of unit area)

Examples of each category within theganAlbert catchmentare shown irFigurel6to Figurel9.
The reach scale erosion potential was then assigned for each reach using the below four tier assessment:

1 Low(Laterally stable or stde inset units (if present) between 2009 and 2016)

1 Moderate (Minor lateral adjustmentsor minoradjustmentsof inset units (if present) between 2009
and 2016)

1 High(Moderate lateraladjustments or moderate adjustments inset units (if present) betweer0®9
and 2016)

1 Very High(Major lateraladjustmentsor majoradjustmentsof inset units (if present) between 2009
and 2016)
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Figurel3. A section oSandy Creek in the Logan River catchmstit minor lateral adjustment between 2009 and 2016

Widespread
adjustment

Figurel4. A section of CyruSreek irthe Logan River catchmewith moderatelateral adjustment between 2009 and 2016
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Isolated
adjustment -

Figurel?. A section of thélbert Rivemhich hasminor adjustment ofnset unitsbetween 2009 an@016
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Widéspread Y
adjustment "

Figurel9. A section of th&.ogan Rivewith major adjustment ofnhset unitsbetween 200%nd 2016
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LoganrAlbert catchmenterosion potential

The results of the reach scale erosion potentigsessmenacross the Lgan-Albert catchmentare providedin
Figure20. Reaches across the catchment have been predominately classified as having moderate erosion
potential (Table8). Erosion potential is highest in the mid to lower reaches of the Logan Rivealong
sections of Logan Riveibutaries {.e.,CannonKnapps CreekAllan CreekChristma<Cree and Tevibd Brook)
where there are reaches with either high and very high erosion potential. The Albert Riveatshiment
generally has a lower erosion potenttabn the Logan River catchment. Within the Albert River there are
some isolated section@.e., Canunga Creekwhich have been classified as either high or very high erosion
potential.

Table8. Summary of channel erosion potential across Logalbert catchment

Erosion Potential Number of reaches Length of reaches (km) % oftotal stream length
o{h xo00

Low 217 362 18%

Moderate 589 1242 63%

High 113 186 9%

Very High 21 32 2%

Discontinuous 51 73 4%

Dam 12 33 2%

Estuary 12 50 3%

Total 1015 1978 100%
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Reach scale erosion potential
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Figure20. Reach scale erosion potential acrossltbgarAlbertcatchment ¢ | U SNB | &
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5.2.3Reachscale fine sediment availability

Overview

Channel erosion results in the releasecofirse andine sediment to the stream system and receiving
environment.This project focussed on fine sediment due to downstream implications on water treatment and
receiving environments.€., estuaries and Moreton Bayyhe volume of fine sediment available for release as

a result of channel erosion is dependem:

1 The volume of sediment in the erodible channel z¢ag.,within floodplain, benches, islands etc.)
1 Thepercentage fraction ofine sedimentin the erodible material

The transport and fate of fine sediment released into the stream system does not form a part of the project
approach. The approach adoptednsidesthe potential for fine sediment to enter the system. It is proposed
that the extent to which such fine sedimg released through bank erosion, is transported through the system
to downstream points of intereqe.g.,Moreton Bay)will be the subject of thsequent assessments

The volume of erodible sediment within each reagtiependent on the stream type. Kégctors include:

1 Degree of confinementLong term sediment loss will be less from reaches with high degrees of
lateral confinement

1 Height of erodible unit High banks abutting erodible geomorphic units will contribute larger
volumes of sediment

1 Surfae of area of inset unitgErodible inset units in macro channel systems can contribute large
volumes of sediment

Method

Elevation data (LIDAR) wased to assess the overall width and height of the primary geomorphic units within
the erodible zoneKigure21). The erodible zone is the area where the majority of channel derived sediment is
sourcedand will be assessed based on the stream tgmnfinement)assessment

Macrochannel
Apparent \
floodplain/terrace |
Inset
floodplain

Hillslope

Figure21. Example of a macrochannel which is confinefldndplainterraceswhere the erodible zone primarily consists
of inset floodplaing the width and height dimensions are shown on one side of the channel

The width andbank/unit height were classified into four rangeased on a relative distribution of channel
widthsand a matrix approactvas thenused to define the overall sediment availability. The matrix used
define sediment availabilitis shown inFigure22. Examples of the assessment filmodplain/terrace vs
hillslopeconfinement typeswithin the Logan River catchment is presentedrigure23. The examples focus on
floodplain/terrace confined systems as the assessnmeathod for determining inset unit sediment availability
wasmore complex tharillslopeand unconfined systems.
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Figure22. Sediment availabilitymatrix
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Significantly confined by Significantly confined by Slightly confined by floodplain/terraces Significantly confined by hillslope (Allan
floodplain/terraces (Logan River) floodplain/terraces (Cannon Creek) (Logan River) Creek)

B @ »
» »
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Height: >5m Height: >3-5m Height: >5m Height: >1-3m
Width: ! >50m Width: >1025m Width: >50m Width: >2550m
Sediment  wpowen.  mmee o e e e
availability Very High Moderate Very High Moderate

Figure23. The assessment of sediment availabititfloodplain/terrace and hillslope confined watercouragthin the Logan River catchmerfixamples show how height and width were assebstaeen
floodplain/terrace vs hillslopeonfinementstream types.
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LoganrAlbert catchmentsediment availability ratings

The assessment of sediment availability within the Le§Hoertcatchment is presented iRigure24 and Table

9. The highest sediment availability ratings are in the mid to lower sections of Logan River and Albert River
where the inset units are more extensive. Theralg significant sediment availability in tBeirnett Creek

and Teviot Brookub-catchmensin the upper Logan River catchmehbr confined bannelswhere there is
minimal erosion risk, no sediment availability assessments are undertekehannel erosioin these areas is
highly unlikely.

Table9. Summary of channel sediment availability across Logilbert catchment

Sediment availability Number of reaches Length of reaches (km) % of total stream length
6{h xo00

Low 146 272 14%

Moderate 361 690 35%

High 168 362 18%

Very high 75 198 10%

Total 750 1521 7%
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Reach scale potential sediment availability
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Figure24. Reach scalé { h poteatial sedimentavailability (erodible unitsyatingsfor the LogarAlbertcatchment
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Finesediment fraction

The fine sediment fractiofrom erodible units is likely to have the greatest consequence on downstream
receiving waters. Unfortunately, the alluvial material of the channel banks and inset units cannot be easily
identified fromcurrently available soil mapping.

Thebest available informatioacross SEr the fine sediment fraction layer is thsustralian Soil Resource
Information System (ASRISay percentage layer. This information is only available for the upper 300fmm
the soil pofile. While the clay percentage from this layer is unlikely to be representative of all channel banks
and inset units, itvas considered t@rovide a reasonable approximation.

LoganAlbert catchment clay percentage

TheASRI®lay percentagessociated with channels the LogarAlbert catchment is presented ifrigure25and Table

10. Themid and uppermain reaches of oganand Albert riversand eastern tibutaries (Running Creek, Christmas Creek
and Canungra Cregkvhich drain large areas of basalts have the highest fine sediment fracfiomo methods are used
by ASRS to estimate clay content across the Logan and Albert catchments (feifgure26;

Tablell); estimates are eithelpased ondirect measurements from similar soils in the region (eastern reaches)
or experience with similar soil types from other regions (western reacesial statistics ere used to
calculate the average clay mamtage within each reach (watercourse line buffef&bm).

Table10. Clay content across Logaklbert catchment (excluding dam and estuary reaches)

Clay content Number of reaches Length of reaches (km) % of total streamlength
6{h xo00

Low(0-20%) 134 229 12%

Moderate (>20-35%) 254 523 26%

High(>35-50%) 575 1091 55%

Very high(>50%) 28 52 3%

Total 991 1895 96%
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Clay content
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——EStUATy
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Figure25. Percentage clay content-®0 mm) for streamé { h inxhelibganAlbertcatchment (Clay data layer from

http://www.asris.csiro.au/themes/NationalGrids.htinl
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Figure26. ASRIS clay content800mm) dataestimation method

Tablel1l. Estimation method for ASRIS clay content (McKenzie e2@05)

Estimation method Description

1 Estimate based on replicated measurements of field texture in the land unit tract

2 Estimate based oan unreplicated measurement of field texture in the land unit tract

3 Estimate based on direct measurements of similar soils in the same land unit type (e.g., mod:
profiles)

Estimate based on direct measurements of similar soils in the regiprofact area

Estimate based on experience with similar soils (e.g., same taxa in the Australian Soil Classif
but from other regions)
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The fine sediment availabilitwasdetermined using a matrix approach. The mawixsdeveloped based on
the combination of sediment availabilitfFigure24) and the fine sediment fractiofASRIS clay content) the
available sedimentHigure25). The fine sediment availability matrix is providedrigure27.

Clay content

Sediment availability
0-20% 20-35% 35-50% >50%

Low

Moderate

High

Very high

Figure27. Finesediment availabilitynatrix (based orsediment availability anfine sediment fraction
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LoganrAlbert catchmentfine sediment availabilty

Theresults of thefine sediment availability ratinfpr the LoganAlbert catchment are presented inFigure28
andTablel2. Asignificant difference between these results and the assessment of overall sediment
availability (Figure 20), is apparent along the lower Logan Riggureviously noted, confined channels are not
included in this table of fine sediment availability gibeir minimal risk of channel erosion.

Table12. Summary of channel fine sediment availability across Logédbert catchment

FineSediment availability Number of reaches Length of reaches (km) % of total stream length
6{h xo00

Low 107 219 11%

Moderate 453 864 44%

High 134 323 16%

Very high 56 116 6%

Total 750 1521 77%
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Reach scale fine sediment availability

Dam
Estuary
Confined

Discontinuous

Low
Moderate
High
Very high

10 20 km A
| |

[ | |

Figure28. Thefine sediment availabilityatings for theLoganAlbertcatchmens
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5.2.4Channel erosion risk assessment

Thereach scale channel derived fine sediment generation pote(iteal channel erosion risk) is derived based
on the combination of the reachcale erosion potential and the fine sediment availability. A matrix approach
has been adopted as shownkigure29.

Reach-scale erosion potential

Reach-scale fine sediment

availability Low Moderate High Very High
Low

Moderate
High

Very high High

Figure29. The matrix used to define reashale fine sediment generation potential
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LoganrAlbert catchmentfine sedimentgeneration potential

The assessment ofach scale fine sediment generation potentiad.( overallchannel erosion riskpr Logan
Albertcatchmentis presented irFigure30. The assessment indicates the highest risk of fine sediment
generation from channel erosion is fraime lower to mid section®f the Logan Rivemainchannel where

there are reaches with high and very hijine sediment generation potentialhere are also sections Aflan
Creek,CannonKnapps CreelChristmas CreglCanungra Creek and Teviot Bragtich have been classified as
high a very high Fifty percentofthei 2 G £ & G NB I Y £ Sy 3-Alsert cafchmenkwas dassifi@NE & a [
ashaving lowfine sediment generation potentigllablel13).

Table13. Summary of channel fine sedimermfeneration potential (overall channelm®sion risk)across Logaiilbert
catchment

Fine sediment generation Number of reaches Length of reaches (km) % of total stream length
potential o{h xo00
Low 501 999 50%
Moderate 143 311 16%

High 77 159 8%

Very high 28 48 2%
Confined 191 306 15%
Discontinuous 51 73 4%

Dam 12 33 2%

Estuary 12 50 3%

Total 1015 1978 100%
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Figure30. Fine sediment generation potentiéle.,channel erosion rislgcross thd_oganAlbertcatchmens
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