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INTRODUClTON 1 

1 INTRODUCTION 

1.1 Background 

The Manning River Estuary is located within the Greater Taree City Council local government 

area on the Mid North Coast of New South Wales, about 300km north of Sydney. The estuary 

is unusual in that it is a dual entrance system with ocean entrances at Harrington and Farquhar 

Inlet, some lOkm apart (see Drawing 1.1). 

Historically the Manning River Valley has been important as an area of timber getting, 

shipbuilding, mixed farming, dairying, fishing, oyster growing and light secondary industry. 

The water of the Manning River estuary provide a multitude of beneficial uses, ranging from 

recreational uses to commercial and effluent disposal uses and the provision of breeding 

grounds for fish and other fauna. If not managed effectively, such usage of the estuary and 

surrounding catchment can lead to conflicts and changes to the natural environment. 

In recognition of the need to implement appropriate ongoing management strategies, the 

Manning River Estuary Management Committee has been formed under the stewardship of the 

Greater Taree City Council and with assistance from the State Government's Estuary 

Management Program. This Committee is overseeing a process leading to the preparation of 

an Estuary Management Plan in accordance with the Estuary Management Manual (1992). 

An outline ofthe Estuary Management process is contained in Section 1.2 below. Through this 

process, a number of significant issues relating to management of the estuary have been 

identified. It was also identified that additional data collection and numerical modelling would 

be required to provide a better understanding of the processes and allow management options 

to be assessed. 

This present study forms Stage 1 of the Estuary Processes Study and deals specifically with 

numerical modelling of the natural processes and management options. It forms an important 

step in overall coordinated management of the estuary by providing essential background 

information on the natural processes and the physical impacts of management options for 

consideration in formulating the Management Plan. 

This report forms Discussion Paper No. I of the study and documents the results of the initial 

modelling of natural entrance variability scenarios. 

00019050. 12129.R1.0.00c 
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INTRODUCl70N 2 

1.2 Estuary Management Framework 

[t is well recognised that coastal estuaries are of considerable environmental, social and 

economic value. Because of their attractiveness and value, estuaries are used for a wide variety 

of purposes by different groups of people. Often these uses are in conflict. In addition, 

inappropriate use and over-use of estuaries and surrounding catchments can, and has, degraded 

their natural values. 

There is growing recognition that to better manage the varied uses and values of estuaries, a 

coordinated planning approach is required. This approach needs to allow proposals for 

development, nature conservation and remedial works to be assessed and proceed on an 

integrated and objective basis. The preparation of an Estuary Management Plan provides such 

a coordinated planning base. For a Management Plan to be effective, it needs to: 

• reflect the considered and objective views of all regulatory authorities and interested parties; 

• be formally adopted as planning policy by local council(s) and other major stakeholders; 

and 

• be implemented by council(s), government authorities, interest groups and the community 

in general. 

The NSW Government has formulated an Estuary Management Policy in accordance with the 

above to foster the better management of estuaries. An Estuary Management Manual (NSW 

Government 1992) has also been produced providing guidelines to help develop and 

implement soundly based Estuary Management Plans. Preparation of the Manning River 

Estuary Management Plan is being carried out in basic accordance with these guidelines. The 

components of estuary management as documented in the Manual are described briefly below. 

• Form Estuary Management Committee - Estuary Management Plans are prepared under the 

guidance of an Estuary Management Committee, in this instance, the Manning River 

Estuary Management Committee. The Committee is made up of representatives from the 

local Council, relevant Government Departments, relevant authorities and community 

groups. 

• Assemble Existing Data - All available existing data from various Government, industry and 

community agencies is generally assembled to form a basis for further investigations. In 

this instance, the Manning River Data Compilation Study (PWD, 1990) and various other 

individual data reports have been collated. 

• Carry Out Estuary Processes Study - This study defines the 'baseline' conditions of the 

various estuarine processes and the interactions between them. The Manning River Estuary 

Processes Study has been carried out as documented in Web, McKeown & Associates 

( 1997). 

• Carry Out Estuary Management Study - The Estuary Management Study uses information 

for the Estuary Processes Study, together with additional studies and community 

consultation to define and assess management objectives, options and impacts. This present 

study forms part of this component which is described in more detail in Section 1.3 below. 

00019050. 121211.R1.0.00c 
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INTRODUCI10N 3 

1.3 

• Prepare Draft Estuary Management Plan - From the management options identified in the 

Estuary Management Study, a scheduled sequence of recommended activities that need to 

be undertaken to achieve the estuary management objectives is fonnulated into a draft 

Estuary Management Plan. 

• Review Estuary Management Plan - The draft Estuary Management Plan is subject to 

public display and review providing all interested or affected parties with the opportunity to 

assess what is proposed and register any objections or suggestions. 

• Finalisation of Estuary Management Plan - All comments received on the draft Plan are 

taken into consideration in finalising the Estuary Management Plan. 

• Adopt and Implement Estuary Management Plan - Once fmalised, the Estuary Management 

Plan is fonnally adopted and implemented using a range of planning and regulatory controls 

as well as physical works and other measures as appropriate. 

• Monitor and Review Management Process - An Estuary Management Plan is not a static 

instrument. It needs to be reviewed on a regular basis and updated where necessary to cater 

for the changing needs and desires of society. Monitoring studies should be undertaken to 

ensure that management activities and controls are having the desired effects. 

Numerical Modelling Study Objectives 

The Estuary Management Study is being undertaken in two (2) stages with this present study 

which focuses on Numerical Modelling of the Entrances fonning Stage I. 

The Estuary Processes Study reviewed baseline conditions of the various estuarine processes 

and established basic interactions between them. A number of key issues have also been 

identified related to: 

• water quality; 

• riverbank erosion; 

• sedimentation and shoaling; 

• entrance condition; 

• the fishery; 

• waterway access; 

• nature conservation; 

• coastal erosion; and 

• flooding. 

Many of the processes are interrelated and influenced by the river entrance dynamics. The 

situation is made more complex by the estuary system having two entrances (at Harrington and 

Old Bar). The estuary has exhibited significant natural variability and has also been influenced 

by human activities such as breakwaters, training walls and various dredging works. 
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INIRODUcnON 4 

1.4 

A thorough understanding of the various processes, their natural variability and 

interrelationships is a necessary requirement for considering the issues and estuary 

management options to address them. A key consideration is the entrance dynamics and the 

interaction between the two entrances. While certain data is presently available, there is a need 

to further develop a conceptual understanding, supported by numerical modelling, to provide 

greater knowledge of the processes, their interrelationship and natural variability. Following 

on from this, management options can be assessed on the basis of the understanding of the 

processes and with the use of the numerical models established. 

The complex and variable nature of the Manning River estuary together with the lack of 

comprehensive long term data sets are such that insufficient information is presently available 

to satisfactorily address the issues identified. Accordingly, the primary focus of Stage I of the 

Estuary Management Study is the undertaking numerical modelling to provide a better 

understanding of the processes, their interrelationships and natural variability as well as to 

assess management options such that decisions can be made in the full knowledge of the likely 

impacts of those decisions. 

General Study Outline 

The key component of the study and their various interactions are illustrated in the Work 

Breakdown Structure included as Figure 1.1 and summarised below. 

(a) Data Collation and Review 

(b) 

Following initiation of the study, all available data was collated and reviewed for use in 

the assessments. An initial site inspection (ground and air) with Council Officers was 

also carried out. 

Model Development 

The next stage of the project involved development of the numerical models for use in 

the study. These models includes: 

• a 2 dimensional (RMA) finite element model of the river system for short term 

hydrodynamic (tidal hydraulics), flushing and sediment transport characteristics. 

This model has considerable detail in the entrance regions and less detail further 

upstream. 

• a I dimensional (MIKE-II) model for longer term characteristics. This model has 

downstream boundaries located inside the entrances with data being extracted from 

the 2D model for these boundaries. 

• a 2 dimensional wave propagation model to produce typical wave fields within the 

entrance region for use in the hydrodynamic and sediment transport modelling. 

• a GENESIS shoreline evolution model for consideration of the rates and extent of 

coastal erosion or accretion. 

000 1905O. 12129.RI.0.00C 
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INTRODUClTON 6 

Establishment of the models involves: 

• collection and processing of the necessary data to represent the bathymetry of the 

estuary and coastal regions; 

• selection and processing of the available recorded data to calibrate the models; and 

• calibration and verification of the models to ensure that they are reproducing the 

actual observed processes in the estuary. 

Once calibrated, the models can be used to simulate other natural scenarios and 

proposed management options. 

(c) Entrance Variability Assessments 

A set of natural entrance conditions is required for evaluation by the study, ranging from 

the obvious extremes of both entrances scoured, to the Old Bar entrance closed and the 

Harrington entrance highly constricted, with several intermediate scenarios. All 

available aerial photography and hydrographic survey data for the respective entrances 

of Harrington and Old Bar, together with the water level records from within the estuary 

have been reviewed and a series of entrance variability' scenarios' defined. 

A range of model simulations using the calibrated models have been carried out to 

assess the variation in hydrodynamic and other processes along/within the estuary for 

the defined range of entrance conditions. These include: 

• hydrodynamic assessments of the tidal behaviour 

• flushing time assessments within the estuary 

• bank erosion and stability assessments 

• sedimentation assessments 

• coastal erosion assessments; and 

• ecological considerations. 

The results are presented in tabular and graphical format for ease of understanding and 

interpretation. Following completion of the assessments, a Discussion Paper is to be 

prepared outlining the various interrelationships and relative importance of the various 

entrance configurations with respect to the estuary processes. This will then form the 

basis for consideration ofInitial Entrance Works Scenarios for subsequent assessment. 

(d) Initial Scenario Assessments 

A range of Initial Entrance Scenarios will then be proposed in consultation with 

GrCCIDL WC and assessed in the study models to determine the implications with 

respect to desired outcomes such as: 

• improved water quality and tidal flushing; 

• reduced sedimentation; 

00019050. 12129.Rl.0.o0C 
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llVI'RODUCI10N 7 

1.5 

• acceptable beach fluctuations; 

• reduced river bank erosion; and 

• improved waterway access and navigability. 

The effects of the scenarios on flooding will also be assessed using the previously 

developed floodplain model. 

A second Discussion Paper will then be prepared summarising the results and reviewing 

the effectiveness of the range of Initial Entrance Works Scenarios. This will then form 

the basis for refinement or consideration of alternative scenarios for assessment in the 

final stages of the study. 

(e) Refinement of Entrance Scenarios 

(t) 

On the basis of the findings of the Initial Scenario Assessments, a list of Refined 

Entrance Scenarios will be developed in consultation with GTCCIDL WC for subsequent 

assessment. These will again be focussed on how they may satisfy the desired outcomes 

as outlined above. 

Following the completion of all previous technical and analytical study components a 

draft report will be prepared for consideration by GTCCIDL WC. Again this will 

include appropriate illustration of the fmdings for ease of understanding and 

interpretation. 

Presentations and Report Finalisation 

Review meetings are to be held with GTCCIDL WC at key milestones throughout the 

study to discuss findings and future direction for the study. 

Presentations are to be made to Estuary Management Committee following the 

preparation of Discussion Paper #1 on Entrance Variability Scenarios and the draft 

Report outlining the fmdings with respect to Entrance Works Scenarios. A Public 

Meeting is also to be held outlining the study findings. 

Following receipt of comments, a final report is to be prepared and all models, data etc 

handed over to Council for use in subsequent stages of the Estuary Management Plan 

process. 

Purpose of This Discussion Paper 

This report form an interim Discussion Paper (No. 1) to present the results of the study to date. 

It forms the basis for the final study reporting and in that regard includes general project 

descriptions. 

The specific purpose of Discussion Paper #1 is to provide information on: 

• Model establishment and calibration; 

• Modelling of natural entrance variabil ity scenarios; 

000190SO.12129.RI.0.DOC 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INTRODUcnON 8 

• Consideration of the importance entrance dynamics; and 

• Issues for consideration of initial entrance works scenarios. 

These are discussed in the following sections with specific consideration given to the various 

interrelationships of the processes and relative importance of the different entrance 

configurations. This then fonus the basis for consideration of initial entrance works scenarios 
for assessment in the next phase of the study. 
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MODEL ESTABUSHMENT AND CALlBRATTON 9 

2 MODEL ESTABLISHMENT AND CALIBRATION 

2.1 General Arrangement of Models 

The study objectives require modelling tools capable of assessing the hydrodynamic, flushing 

and sediment transport characteristics of the estuary system. This includes the ability to 

replicate the prevalent two-dimensional (in plan) effects in the entrances, the more strongly one 

dimensional processes elsewhere in the estuary, the dynamic interaction between the two 

entrances and any residual circulation patterns throughout the study area. There is also a need 

to consider the longer term flushing characteristics as well as the influences of waves on 

sediment transport processes and shoreline evolution. The models need to be able to simulate 

natural variations in the estuary system and also be used as tools to assess various management 

options. 

To satisfy the above requirements, a range of integrated modelling tools have been established 

as outlined below. 

• a 2 dimensional (RMA) finite element model of the river system for short term 

hydrodynamic (tidal hydraulics), flushing and sediment transport characteristics. This 

model has considerable detail in the entrance regions and less detail further upstream. 

• a 1 dimensional (l\1lKE-ll) model for longer term characteristics. This model has 

downstream boundaries located inside the entrances with data being extracted from the 2D 

model for these boundaries. 

• a 2 dimensional wave propagation model to produce typical wave fields within the entrance 

region for use in the hydrodynamic and sediment transport modelling. 

• a GENESIS shoreline evolution model for consideration of the rates and extent of coastal 

erosion or accretion. 

The general layout of these models is shown in Drawing 2.1 while Figure 2.1 illustrates how 

they are interrelated. 

A brief discussion of the establishment of each model and the relevant calibration is given in 

the following sections. 

000190SO.12129.R1.0.00C 
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MODEL ESTABUSHMENT AND CALIBRATION 11 

2.2 Two-Dimensional (RMA) Model 

2.2.1 RMA Model Background 

The 2-dimensional hydraulic model of the Manning River estuary was based on the computer 

program RMA2, which is part of the collection of programs developed by Resource 

Management Associates of the USA and subsequently continually updated through ongoing 

development by its author Dr Ian King and inhouse by WBM. 

The RMA models use a finite element method with one, two and three dimensional models 

available. The hydrodynamic program RMA2 used in this study is a two-dimensional depth 

average model, calculating the hydrodynamic behaviour of semi-closed bodies of water by 

solving the two dimensional equations of conservation and momentum. The model permits 

direct interfacing with one dimensional elements so that systems can be economically extended 

over the entire tidal prism. The one dimensional sections may have junctions of more than two 

elements, allowing river confluences and networks to be modelled. The solution scheme is 

implicit and permits solution of steady state or time varying problems. Areas of wetting and 

drying are incorporated into the model. 

The RMA2 program has been updated by WBM to allow wave radiation stresses to be input as 

well. This is an important feature in the shallow river entrance areas where breaking waves 

play an important role with respect to the hydrodynamics and sediment transport processes. 

2.2.2 RMA2 Model Establishment 

The first step in establishing the finite element (RMA2) model was the creation of a digital 

elevation model (DEM) of the estuary system based primarily on the 1998/99 hydrographic 

survey data (DPWS, 1999). 

This included the amalgamation of: 

• detailed spot heights in the entrance regions 

• cross-sections of the upper river and connected creeks 

• additional break lines and interpolation between cross-sections 

• offshore contours digitised from the 1981 hydrographic survey. 

To accurately simulate the tidal hydraulics, the finite element model was established covering 

the full tidal extent of the Manning River estuary. The 2D mesh incorporated substantial detail 

in the entrance regions reducing to single elements in the narrow upstream reaches. The depth 

at each node in the mesh was extracted from the DEM. Drawing 2.3 illustrates the overall 

model network and DEM while Drawing 2.4 shows the detail of the two entrances. 

The boundaries for the model are the ocean tide levels with the ability to incorporate upper 

catchment inflows as necessary. 
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MODEL EsrABUSHMENT AND CAuiJRA710N 12 

2.2.3 RMA2 Model Calibration 

To ensure that the model correctly reproduces the tidal hydraulic processes, the RMA2 model 

was calibrated with tide data collected in NovemberlDecember 1998 (DPWS, 1999). This 

included water level data and stream flow (tidal discharge) data at a number of sites throughout 

the estuary as illustrated in Drawing 2.5. 

As there are many uncertainties and variabilities introduced across the entrances to the estuary, 

the model was first calibrated using a truncated mesh and recorded data from within the 

entrance. The model was truncated and recorded water levels input in the vicinity of Site 8 

(North Passage) and Site 20 (South Passage) during the period of tide gauging at the beginning 

of November 1998. Daily catchment inflows were included in the model for the Manning River 

and Landowne River based on observed data taken from DPWS (1999). Other tributaries were 

assumed to have no catchment inflow. 

The resultant calibration in terms of tide levels and flows throughout the estuary is presented in 

Drawing 2.6. This reflects a close correlation between recorded data and model results 

illustrating that the model is accurately reproducing the tidal hydraulics of the main river 

system. 

The full model incorporating both entrances was then run for the same period with recorded 

ocean water levels from Crowdy Head. The initial results of these simulations indicated that 

the modelled water levels in the river were about O.3m lower than the recorded levels. 

Examination of the recorded tide data including a running mean water level indicated an 

anomaly at this time and other times during the recordings as illustrated in Drawing 2.7. 

For the majority of time there is a reasonably consistent differences between the mean water 

level in the ocean and inside the entrances at Harrington and Old Bar. The high tide level at 

Harrington is typically the same as the ocean while it is substantially attenuated (reduced in 

level) at Old Bar. The low tide levels attenuate (increase in level) across the entrances, more so 

at the constricted entrance at Old Bar, leading to the typically higher mean levels. 

However, at a number of periods through the data set including the time of stream gauging (3 

November 1998), the mean levels inside the entrances are elevated above that of the ocean to 

the extent that the high tide level at Harrington is higher than that in the ocean. Examination of 

wave data and stream flow data for the period (DPWS, 1999) indicates that most of these 

anomalies occur at times of high waves and/or significant freshwater streamflow from the 

upper catchment. 

On the day of stream gauging (3 November 1998), recorded significant wave heights off 

Crowdy Head were around 3 to 3.5m. It was considered that under such wave conditions, 

wave set-up in the entrance regions could have a significant influence on water levels in the 

estuary. To assess this hypothesis, the wave propagation model (see Section 2.4 below) was 

run with these general conditions to establish the wave fields and associated wave radiation 

stresses in the entrances. These were then incorporated into the hydrodynamic model with the 

resultant calibration as shown in Drawing 2.8. 
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MODEL EsrABUSHMENT AND CAuBRATlON 13 

While there are some slight differences in the water levels, the overall calibration is considered 

acceptable given the likely variations of wave height in time and with water level which have 

not been accurately simulated. 

Typical flood and ebb tide current patterns for the two entrances are presented in Drawing 2.9 

for the 1998 situation (tide only). 

2.2.4 RMA2 Model Validation 

To validate the hydrodynamic model, simulations were also carried out using the only other set 

of substantial recorded data from October and November 1981 (see Drawing 2.10 for data 

locations). The entrance configurations of the model were adjusted to represent the conditions 

at that time as established from avai lable hydrographic surveys. 

The results of the simulations for the two periods are presented m Drawing 2.11. The 

comparisons between recorded data and model results again is generally quite good. There are 

some unexplained discrepancies which were also evident in previous model studies using this 

data (PWD, 1989). This suggests some uncertainties with respect to the data. The calibration 

presented here is generally as good if not better than that illustrated in the previous studies. 

2.3 One Dimensional (MIKE-11) Model 

2.3.1 MIKE-ll Model Background 

MIKE-II is a software package for the design, analysis and management of river basins, 

estuaries and channel networks. MIKE-II was developed by the Danish Hydraulic Institute as 

a successor to DHI's System II which was developed in 1972. The current version of MIKE

II provides the modeller with a user friendly computer modelling tool through the 

incorporation of a windows based graphical interface. 

MIKE-II is made up of a number of modules which build on one another. The core of MIKE
II is the hydrodynamic module (HD). Based on this, MIKE-II then uses a series of add-on 

modules to simulate advection-dispersion, water quality and eutrophication related processes. 

The accuracy of each of these subsequent modules rely on the accuracy of the HD module. 

The model uses a one dimensional, unsteady schematisation for simulating flows and an 

implicit, finite difference numerical scheme as a basis for a solution. The hydrodynamic 

module can be used to model time varying flow conditions (unsteady) as a result of tidal and 

flood flows. Control structures such as dams, weirs, culverts and bridges can also be modelled. 

The HD module describes basic hydraulic and flow characteristics associated with the system 

being modelled such as flow depth, velocity and discharge. 

Channel geometry is simulated as a series of cross-sections. As the model is one dimensional, 

it assumes a constant flow velocity over each cross section and the same water level across 

each cross-section. 
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The advection-dispersion (AD) module builds on to the hydrodynamic component to describe 

in-stream transport process. This is the kind of model that has been developed as part of this 

study. The AD model can be used to simulate conservative or linearly decaying substances. 

The water quality (WQ) module then adds to this to consider the basic aspects of water quality 

within a river including chemical and biological interactions. The WQ module will simulate 

(for example) oxygen depletion and ammonia levels as a result of organic loading. The 

eutrophication (EU) module can also be added to describe nutrient cycling, growth of 

phytoplankton and zooplankton and elements of the associated oxygen balance. The WQ and 

EU modules of MIKE-I I were not used in this study. 

MlKE-ll HD Module 

The HD module is the platform upon which all other components of MIKE-I I are based. This 

module simulates hydraulic characteristics based on the shape and form of the waterway. The 

module describes: 

• Water Level 

• Flow Velocity 

• Discharge 

The MIKE-II HD model can be applied to a significant number of flow related applications 

including the following: 

• Tidal hydraulics of estuaries 

• Impacts of man-made structures such as bridges and culverts 

• Impacts of changes in waterway area associated with dredging, excavation or filling on the 

flood plain 

After a hydrodynamic model of a particular system has been developed, tested and calibrated, 

impacts associated with the application of scenarios such as those described above can be 

considered with relative ease. 

MlKE-ll AD Module 

Advection dispersion modelling is an extension of HD modelling, and simulates the dispersion 

and movement of a conservative substance in the water. This module can be used to describe 

the resultant concentration of the substance over time as it mixes with water. However, as the 

module only considers movement and dispersion it is not possible to accurately consider 

substances or matter which are subject to more advanced conversion process (such as 

nutrients). Common applications of the AD module are the consideration of variations In 

salinity concentration or flushing times for a system. 

Uses of the MIKE-II AD module include the following: 

• Definition of flushing times within a system 

• Modelling the extent of salinity intrusion into freshwater systems 
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• Modelling the resultant salinity of estuaries subject to freshwater inflows 

• Preliminary consideration of the effectiveness of different effluent outfall locations 

2.3.2 MJKE.ll HDModelEstablishment 

As the advection dispersion characteristics of a MIKE-II model are heavily dependant on the 

model's hydrodynamic characteristics, it was important to ensure that the HD model was 

performing accurately over the calibration period to ensure accuracy in the advection 

dispersion model. 

The extent of the MIKE-II one dimensional model developed for this study is illustrated in 

Drawing 2.12. 

The MIKE-II HD module setup included the definition of the following parameters: 

• cross sectional data; 

• boundary conditions; and 

• bed roughness. 

Each of these are discussed separately below. 

Cross Sectional Data 

The MIKE-II model was developed using cross sectional data from the Department of Land 

and Water Conservation survey in 1998 as well as the digital elevation model (OEM) 

developed for the Harrington and Old Bar entrances (refer Section 2.2 for details of the OEM 

created). 

Boundary Conditions 

The MIKE-II model used recorded tidal data for the boundary conditions at the Harrington 

and Old Bar entrances. The MIKE-II model was truncated to represent the sections of the 

river system inside the entrances. The recorded tidal data was collected by DL WC in 

November 1998 and was sufficient to run the HD module of the MIKE-II model. 

Daily catchment inflows were included in the model for the Manning River and Lansdowne 

River and these freshwater inflows were based on observed catchment inflow data taken from 

DPWS (1999). Other tributaries were assumed to have no catchment inflow. 

Bed Roughness 

MIKE-II allows sections of the model to have locally specific bed roughness coefficients 

(Mannings n values). The final calibrated model had a global roughness of 0.028, with 

increased roughness in Scotts Creek (0.036) and Manning South Channel (0.040). 
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2.3.3 MIKE-ll HD Model Calibration 

Both discharge and water level were calibrated in the MIKE-II HD model, with the prediction 

of water levels compared to observed data at 9 locations and discharge compared at another 9 

locations (HD calibration locations illustrated in Drawing 2.5). Drawings 2.13.\ and 2.13.2 

illustrate the MIKE-II HD calibration for November~, 1998. 

The calibration results gave a reasonable comparison between the MIKE-II model's 

predictions and observed data, giving confidence in the model's ability to adequately represent 

the hydrodynamic regime. 

2.3.4 AD Model Establishment 

The primary objective of the MIKE-II model was to accurately model the advective and 

dispersive characteristics of the Manning River system, so that the effect of the rivers entrances 

on flushing could be evaluated. This was done by developing the Advection-Dispersion (AD) 

module of MIKE-II, in association with the previously developed MIKE-II HD model of the 

Manning River (refer above Sections). 

The AD module reproduces the movement and dispersion of a conservative substance (ie 

matter which is subject to no, or first order, decay). In this instance the MIKE-II AD model 

developed for the Manning River has been used to determine the movement and relative 

magnitude of salinity. 

Development and calibration of the MIKE-II AD model involved a number of steps which 

included: 

• inclusion of appropriate model boundary conditions during the calibration period (2-~h 
November, 1998). This included tidal boundaries and catchment inflows; 

• selection of appropriate dispersion coefficients based on literature review and desktop 

analysis; and 

• comparison of model results to recorded data. 

The relevant subsections below outline the methodology employed in developing and 

calibrating the MIKE-II AD model. Section 2.3.5 present the results of the MIKE-II model's 

AD calibration. 

Boundary Condition Definition 

Boundary conditions for the Manning River are constituted by tidal movement at the 

Harrington and Old Bar entrances as well as catchment inflows as a result of catchment runoff. 

The tidal boundary over the calibration period was derived from measured tidal levels at 

Harrington and Old Bar (DLWC, 1998). In order to "warm up" the model to ensure steady 

state was achieved prior to the calibration period, the model was run for a total of 68 days 

including a 60 day period prior to the calibration period. The tidal boundaries used during this 

00019050. 12129.R1.0DOC 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MODEL EsrABUSHMENT AND CALIBRATION 17 

"wann-up" period were synthetic tides for Harrington and Old Bar, using Australian National 

Tide Table tidal constituent data. 

Catchment inflows leading up to the and including the calibration period were obtained from 

the Data Collection Report (DPWS, 1999). Daily inflows to the Manning River at Killawarra 

and to the Lansdowne River at Lansdowne between 1st October 1998 and I st December 1998 

were included in the model. Other freshwater inflows were assumed to be zero. These 

freshwater inflows were incorporated into the model as a corresponding constant discharge 

over each day. 

The advection dispersion model also includes the addition of an inflow boundary to represent 

the actual dye release. This is simply a discharge of appropriate concentration over the actual 

release period to represent the mass of dye entering the waterway. 

Dispersion Coefficient Definition 

Calibration of the advection dispersion model requires definition of the dispersion coefficient 

throughout the Manning River system. The dispersion coefficient adopted in MIKE-II is used to 

account for the dispersive characteristics of the system which are affected by a number of 

parameters including: 

• flow velocity; 

• cross-sectional depth; 

• cross-sectional width; and 

• bed form. 

The relationship used in MIKE-II to define the dispersion coefficient considers the coefficient 

as a function of velocity, which has the dominant effect on dispersion. It does not automatically 

account for variations in depth and channel width, which are also important, and therefore 

numerous dispersion coefficient relationships may be necessary to describe the dispersion 

characteristics of a waterway. MIKE-II allows for this by enabling the definition of localised 

dispersion coefficients for different parts of the waterway system. 

The approach adopted in deriving dispersion coefficients for the Manning River model 

involved the initial calculation of dispersion coefficients for major river reaches using literature 

formulas. These initial estimates were then inserted into the model and then refined by 

comparing against recorded salinities during the calibration period. 

The Manning River System is considered to have five distinctly separate waterway areas, these 

being the Upper Manning River, Lower Manning River, Manning River South Channel, Scotts 

Creek and other minor waterways (such as Dawson River, Cattai Creek and other minor 

tributaries). 

These waterways vary significantly in depth, cross sectional area and consequently velocity. 

Therefore it was decided to adopt one dispersion coefficient relationship, which included 

consideration of channel width and depth. Fischer et al (1979) developed a relationship to 

express longitudinal dispersion as a function of channel width, average velocity and shear 

velocity as follows: 
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2.3.5 

where: 

K = 0.011 u2W2 / du* 

K = Longitudinal dispersion (m2/s) 

u = Mean Velocity (rn/s) 

W = Width of Channel (m) 

d = Depth of Channel (m) 

u* = Shear Velocity (rn/s) 

The shear velocity u * can be approximated by one-tenth of the mean velocity (v). Therefore: 

K 0.11 * (W2/d) * u 

For each of the four major waterways (Upper Manning River, Lower Manning River, Manning 

River South Channel and Scotts Creek) an estimation of 0.11 *(W2/d) was made and this was 

used as the locally specific dispersion coefficient in the AD model for that reach. A global 

dispersion coefficient was used for all other tributaries. 

AD Model Calibration 

The results of the MIKE-II AD predictions were compared against observed salinities at 20 

locations in the Manning River, Manning River South Channel and Scotts Creek (refer 

Drawing 2.14 for AD calibration sites). The observed salinity data was collected by Manly 

Hydraulics Laboratory (DPWS, 1999). The data included two snapshots of salinity at each site 

on a particular day (between 2 November 1998 and sth November 1998), including both an 

ebb and a flood tide measurement. The maximum and minimum salinity observed on the day 

of measurement was compared against the maximum and minimum salinities predicted by the 

MIKE-II model for that date. 

The results from this MIKE-II AD calibration are presented in Drawing 2.15. 

2.4 Wave Propagation Model 

2.4.1 General Description 

To simulate the propagatiori of waves from offshore to the coastline a combined 

refraction/diffraction wave model was used. The wave model, called REFIDIF I, was written 

and developed by Kirby and Dalrymple (1983, 1996). This model is used extensively in wave 

modelling studies around the world and is one of the standard wave modelling approaches 

available. 

The version of the wave model used in this sfudy was obtained directly from the authors at the 

University of Delaware. Other variants of the same methodology exist, notably in the MIKE21 

software package. REFDIF is a phase-resolving parabolic refraction-diffraction model for 

ocean surface wave propagation. In this study the model has been used to simulate the 

propagation of monochromatic waves onto the coast. As waves travel from deep water to the 

coast they undergo a number of transformations. The most significant is the effect of shallow 
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2.4.2 

water, which causes the waves to shoal, refract, and break. Specific properties of REFDIF are 

as follows: 

• Refractive effects due to changes in bed contours are included 

• Shoaling effects due to changes in bed level are included 

• Wave conditions in the surf zone (beyond the break point) are included 

• Steady state simulations only 

• Unidirectional, linear, monochromatic short waves are modelled 

• Structure induced diffraction is not modelled (and is not particularly relevant in this case) 

• Energy losses due to bed friction are included 

Model Establishment 

The wave model geometry extends offshore from the coastline a distance of approximately 10 

km. The most recent Admiralty Chart of the offshore area (Aus 810, which contains soundings 

performed as recently as 1966) was used to generate an offshore bathymetry. This was 

combined with the entrance survey data to create a D1M for each of the 1927, 1981 and 1998 

entrance conditions. As shown in Drawing 2.1, the wave model is aligned parallel to the 

coastline and extends 20 km along the coast and 10 km offshore. 

A grid spacing of 50 m was adopted for the model geometry. Note that the REFDIF simulation 

applies a grid spacing in the shoreward direction that varies according to wavelength. This 

means that while the model geometry is defined on a uniform 50 m grid, the generated wave 

field can vary according to the wave period and water depth. 

Analysis of the wave data collected at Crowdy Head was performed to determine typical wave 

conditions. For the design scenarios a wave field with the following deepwater wave 

parameters was adopted: 

• Significant Wave Height (Hs) = 1.5 m; 

• Wave Period (T p) = 9 s; and 

• Wave direction = 157.5 degrees (SSE). 

2.5 Shoreline Evolution Model 

A key consideration of the study is the impact of both natural entrance variability and any 

proposed entrance management options on coastal erosion, particularly between the two 

entrances. Sediment carried into or out of the entrances has the potential to impact on the 

adjacent shoreline. An understanding of the spatial and temporal characteristics of such 

impacts is necessary for long term planning. 

Shoreline evolution modelling simulates shoreline change produced by spatial and temporal 

differences in longshore sand transport. These may result from longshore differentials in wave 
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refraction and/or the effects of headlands, groynes, seawalls, breakwaters or other coastal 

structures. 

Shoreline movement such as that produced by beach fills, river sediment discharges, sand 

extraction and losses into entrances can be represented. The main utility of the modelling 

system lies in simulating the response of the shoreline to structures and sources/sinks sited in 

the nearshore zone. Shoreline change produced by cross-shore sediment transport as 

associated with storms and seasonal variations in wave climate cannot be simulated. Such 

cross-shore processes are assumed to average out over a sufficiently long simulation interval. 

2.5.1 Modelling Software 

2.5.2 

The shoreline evolution modelling package GENESIS will be used for this purpose. GENESIS 

is a program developed by the U.S Corps of Engineers to simulate shoreline change associated 

with a wide range of coastal processes and works. The name GENESIS is an acronym that 

stands for GENEralized Model for Simulating Shoreline Change. The longshore extent of a 

typical modelled reach can be in the range of 1 to 100km, and the time frame of a simulation 

can be in the range of 1 to 100 months. GENESIS contains what is believed to be a reasonable 

balance between present capabilities to efficiently and accurately calculate coastal sediment 

processes from engineering data and the limitations in both the data and knowledge of 

sediment transport and beach change. The modelling system and methodology for its use have 

matured through application to numerous types of projects, yet the framework of the system 

permits enhancements and capabilities to be added in the future. 

Model Establishment 

The model extends from south of Old Bar to Crowdy Head with the general coastal alignment 

and profile established from available photogrammetry and charts. The GENESIS model 

location is shown in Drawing 2.1. 

For the purposes of this study, a typical offshore directional wave time series of 10m years has 

been developed from recorded directional wave data at Sydney. 

Because of the formulation GENESIS uses to determine the offshore profile, the models are 

most suited to simulating the beach changes down to a depth of -6 to -10 metres, however the 

effects of complex bathymetry further offshore are not properly represented. Therefore the 

very nearshore and lower beach responses are better represented than offshore transport in 

deep water. 

Because of the complexity of the shoals offshore from Old Bar, the true beach alignment there 

cannot be simulated accurately in the GENESIS model. Nevertheless, the model is useful as an 

assessment tool for determining the likely relative changes between the Manning River 

entrances. 
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3 NATURAL ENTRANCE VARIABILITY SCENARIOS 

3.1 River Entrance Dynamics and Associated Coastal/Estuary 
Processes 

The lower reaches of an estuary are typically in a form of dynamic equilibrium between the 

controlling forces of the tidal and fluvial activity of the river and the littoral processes of the 

adjacent beaches. As such, the configuration of the river and entrance channels as well as the 

adjacent coastline are continually changing under the natural variability of the prevailing 

conditions. As these changes occur, the associated hydraulic, water quality, sedimentation and 

erosion characteristics of the estuary also change in response. 

Fluvial or flooding activity typically can have dramatic short term effects with large quantities 

of sediment being transported downstream and into the littoral drift system. These events have 

the ability to alter the bed characteristics of localised areas of the river and entrance due to the 

amounts of sediment that may be transported and re-deposited over relatively short periods. 

Scour of river entrances is a typical characteristics of flood events. This result in a more 

hydraulically efficient entrance with a subsequent increase in tidal range and prism within the 

estuary. This then has flow on effects for tidal flushing, water quality, sedimentation and 

erosion within the estuary. 

Tidal influences on the other hand are typically more gradual and tend to slowly transport 

sediment back upstream following a flood event. Wave action within the entrance region can 

also contribute to the mobilisation and transport of sand into the estuary from the beach system 

on the flood tide. Again, the related estuary processes will alter in response as the system 

heads towards a new equilibrium before the next major flood event. 

The prevailing coastal processes, longshore transport in particular, play an important role in 

carrying sand to and from the estuary entrance where there is a complex interaction of 

sediment transport processes under the combined influences of tides, currents and waves. 

Natural sandy entrances on high energy coastlines have been shown to exhibit an equilibrium 

between the tidal prism of the estuary and the cross-sectional area of the entrance channel. 

This is in turn related to the longshore transport processes. If this equilibrium is upset, for 

example by a major flood event scouring the entrance channel, the processes act to try and 

restore the equilibrium by infilling the entrance channel again with sand generally coming from 

the adjacent beaches. 

Sediment carried into or out of a river entrance can impact on the adjacent shoreline. The rate 

and extent of change along the coast depends on the sediment inflow/outflow rates as well as 

both the gross (upcoast + downcoast) and nett (upcoast - downcoast) longshore transport rates. 

The Manning River estuary has exhibited natural variability in line with the general processes 

as outlined above. The situation is made more complex by the estuary having two entrances (at 

Harrington and Old Bar). Furthermore, the entrances have been influenced by human activities 
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3.2 

3.3 

such as breakwaters, training walls and various dredging works. The Estuary Processes Study 

has identified a number of issues related to: 

• water quality; 

• riverbank erosion; 

• sedimentation and shoaling; 

• entrance conditions; 

• the fishery; 

• waterway access; and 

• nature conservation. 

As documented in the study brief, coastal erosion between the two entrances has also been 

highlighted as a key issue. 

A thorough understanding of the various processes, their natural variability and 

interrelationships is a necessary requirement for considering these issues and estuary 

management options to address them. A key consideration is the entrance dynamics and the 

interaction between the two entrances. While certain data is presently available, there is a need 

to further develop a conceptual understanding, supported by numerical modelling, to provide 

greater knowledge of the processes, their interrelationship and natural variability. 

General Approach 

Assessment of the natural variability of the estuary system has been undertaken with the use of 

the established numerical models detailed in Section 2. The general approach adopted is as 

follows: 

• identify a range of natural entrance conditions from available photography, surveys etc; 

• generate digital elevation models (OEM's) of the two entrance regions for each scenario; 

• incorporate the entrance configurations into the 20 hydrodynamic model; 

• carry out 20 hydrodynamic (tides), advection dispersion (flushing) and sediment transport 

assessments for each scenario; 

• incorporate hydrodynamic boundaries from 20 model into 10 model and carry out long 

term hydrodynamic (tide) and advective dispersion (flushing) simulations for each scenario; 

• plot and interpret results with respect to the range of issues. 

Scenarios Considered 

A range of entrance conditions was required for the study representing the natural variations 

that occur as a result of the dynamics of the estuary system. These were selected on the basis 

of a review of available aerial photography, hydrographic survey data and stream gauging data. 

Table 3.1 summarises the available data in this regard. 
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Table 3.1 Entrance Variability Scenario Data 

Date Harrington Inlet Farquhar Inlet Stream Gauging Chosen 
Survey Photo Survey Photo Data Scenario 

1906 ~ 

1912 ~ 

1919 ~ 

1927 ~ • 
1933 ~ 

1940 ~ ~ • 
1941 ~ ~ 

1965 ~ ~ • 
1969 ~ ~ 

1970 ~ ~ • 
1972 ~ ~ • 
1974 ~ ~ 

1976 ~ ~ 

1978 ~ • 
7/ 1979 ~ ~ 

11 /1979 ~ ~ 

1980 ~ ~ 

1981 ~ ~ ~ • 
1983 ~ ~ 

1986 ~ ~ ? • 
1989 ~ ~ 

1991 ~ ? ~ ~ • 
1993 ? ~ 

1996 ~ ~ 

1998 ~ ~ ~ • 

As can be seen, there is an extensive aerial photograph database post 1940. Recent 

hydrographic surveys of the entrances are limited to 1981, 1991 and 1998. While earlier 

hydrographic surveys are available for Harrington Inlet, there are no corresponding surveys or 

photographs to demonstrate the conditions of Farquhar Inlet at those times. Detailed stream 

gauging data is also limited to two dates (1981 and 1998). 

The details of the entrance configurations needed to be incorporated into the models and as it is 

likely that the conditions of one entrance influences the other, only dates where information 

was available on both entrances were considered. Preference was given to dates where detailed 

survey data was available (1981, 1991 and 1998). Other dates were chosen on the basis of 

aerial photography review to obtain a range of conditions for the entrance representing 

different locations and state of constriction. 

Table 3.2 lists the ten (10) scenarios chosen with a brief description of the state of the two 

entrances. As survey data is not available for all dates, the basis for establishing the conditions 

is also given. This was generally achieved through aerial photograph interpretation based on 

the survey data which gave the closest representation to the observed conditions. While no 

detailed data was available for Farquhar Inlet in 1927, available information suggests that it 

was closed at this time and therefore it has been incorporated as one of the scenarios. 
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For each date selected, digital elevation models (DEM's) were established for both entrances as 

outlined above. These are illustrated in Drawings 3.1. 

Table 3.2 Entrance Variability Scenarios 

;;J 
; .!,".,.".~;; e· .. ,;~;; }~.;;,;·C);S~:r"·«;· ..... "; c', '"~'i,i!ii:i ;;;;:J0~~~~ ;';,~5I'f}..');':r:; ·",,;;.c; ; 

'; ... " ";';'e"; ,; ;~;"~;(~;'~,:;:f~; 

1927 Ent 1200m sth - Moderately shoaled Closed 

(1927 hydro survey) 

1940 Ent against wall - Heavily constricted Closed 

(photo Interpret - 1981 and 1927 survey) 

1965 Ent 700m sth - broad North - moderate constriction 
(Photo Interpret - 1998 and 1981 survey) (Photo Interpret - 1981 survey) 

1970 Ent I 100m sth - moderate constriction Central - moderate constriction 

(photo Interpret - 1927 survey) (Photo Interpret - 1991 survey) 

1972 Ent 1200m sth - broad open South - moderate to heavy constriction 

(Photo Interpret - 1927 survey) (Photo Interpret - 1998 survey) 

1978 Ent 300m sth - scoured deep Central/north - Scoured deep 

(photo Interpret - 1981 survey) (Photo Interpret - 1981 survey) 

1981 Ent against wall - deep narrow North - moderate to heavy constriction 

(1981 hydro survey) (1981 hydro survey) 

1986 Ent against wall - deep moderate North - moderate to heavy constriction 

(photo Interpret - 1981 survey) (Photo Interpret - 1981 survey) 

1991 Broad shallow ent at nth Central - moderate constriction 

(1991 hydro survey) (1991 hydro survey) 

1998 Ent Central - broad moderate South - heavily constricted 

(1998 hydro survey) (1998 hydro survey) 

3.4 Hydrodynamic Assessments 

3.4.1 Hydrodynamic Methodology 

For each of the ten (10) selected natural entrance variability scenarios, the base (1998) RMA2 

hydrodynamic model was updated to incorporate the adopted entrance configurations at 

Harrington Inlet and Farquhar Inlet. This involved reworking of the model network mesh to 

reflect the general arrangement of the entrances and the extraction of the associated nodal 

depths from the DEM's as described in Section 3.3, The upper reaches of the river were 

unaltered in the model. 

For comparison purposes, design simulations were then carried out for each scenario with 

ocean boundary conditions representing a mean spring tide and a mean neap tide. That is, two 

simulations for each scenario. The ocean tide was set to vary sinusoidally, with a period of 

12.5 hours and repeating with an amplitude of 0.67m for spring tides (ie. +0.67m to -0.67m 

AHD) and 0.39m for neap tides (ie +0.39m to -0.39m AHD). Initial simulations do not include 

any influences of waves or freshwater discharges. 
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3.4.2 Hydrodynamic Results 

Results from the model simulations in terms of tide levels, ranges, flows and tidal prism 

(integral flow) have been extracted at a number of locations through the estuary and plotted on 

Drawings as listed below. At each location, model results for the specified parameters are 

presented for each scenario (year) to allow direct comparison. 

Drawing No. Parameter 

3.2.1 High Water Level (Spring) 

3.2.2 Low Water Level (Spring) 

3.2.3. Tide Range (Spring) 

3.2.4 High Water Level (Neap) 

3.2.5 Low Water Level (Neap) 

3.2.6 Tide Range (Neap) 

3.3.1 Peak Flood Tide Flow (Spring) 

3.3.2 Peak Ebb Tide Flow (Spring) 

3.3.3 Peak Flood Tide Flow (Neap) 

3.3.4 Peak Ebb Tide Flow (Neap) 

3.4.1 Flood Tidal Prism (Spring) 

3.4.2 Ebb Tidal Prism (Spring) 

3.4.3 Average Tidal Prism (Spring) 

3.4.4 Net Tidal Prism (Spring) 

The tidal prism is the integral flow (or volume of water) passing that section. The flood tidal 

prism represents the volume of water passing on the rising tide, and the ebb represents the 

falling tide. Due to the interconnected branched nature of the estuary with two (2) entrances, 

the flood and ebb tidal volumes are not always equal. The average is simply the average of the 

two while the net represents any residual flow in that direction and gives an indication of any 

residual circulation patterns. The sign convention for the values is positive in the upstream 

direction of that reach. 

Longitudinal plots of High and Low Water Levels along the main (north arm) reach have also 

been plotted in Drawing 3.2.7. 

The variations in hydrodynamic characteristics are a function primarily of the degree of 

constriction of the entrance. A shallow, highly constricted entrance has significant frictional 

losses which tend to attenuate (reduce) the tidal range upstream in the river. Such losses are 

generally greater at lower water levels and so the low tides are generally affected more than the 

high tides. Similarly the absolute losses are greater when the currents are higher in spring 

tides. Accordingly, the affect on spring tides are generally greater in absolute terms than on 

neap tides. 
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For example, at Harrington (Site 5), the spring tide range has reduced from the ocean value of 

1.34m to typical values of around 0.7m to 0.8m. Extreme values range from the most 

constricted scenario (1940) ofO.55m to the most open (1972) of l.Olm. Present day conditions 

are relatively constricted at 0.69m. 

The attenuation of the tide is also reflected in the tidal flows and tidal prism. Table 3.3 below 

presents the average tidal prism through each entrance and the total for each scenario. Also 

presented are averages and the percentage contribution of each entrance. 

Table 3.3 Average Tidal Prism (m-3xE6) 
_, , __ u>,;,.,;"" .• ~.I.,~~' ," . .' " ",,' 

.'f 
", ,', '., I· ,'" ' 

',: i, ·Date:'I:' "'Harrington % Total I, "Farquhar" ' ,iy.,'T()taL' ',-'- Total, 

1927 15.597 100.0 0 0.0 15.597 

1940 13.854 100.0 0 0.0 13.854 

1965 13.587 72.3 5.216 27.7 18.803 

1970 12.682 72.2 4.894 27.8 17.576 

1972 15.696 78.5 4.309 21.5 20.005 

1978 14.619 62.9 8.621 37.1 23.240 

1981 13.912 76.4 4.301 23.6 18,213 

1986 14.572 80.2 3.599 19.8 18,171 

1991 14.968 75.4 4.895 24.6 19.863 

1998 11.686 83.6 2.294 16.4 13.980 

Average 14.117 80.1 3.813 19.9 17.930 

It can be seen that the total tidal prism of the river varies between 13.854 x 1 <Y m3 (1940 -

Farquhar Inlet closed) to 23.240 x 106 ml (1978 - following flood) with an average of 17.93 x 

106 m3
• The contribution from Farquhar Inlet varies from 0 (1927 and 1940) to 37.1% (1978). 

Present day conditions are approaching the lowest values with only a small contribution from 

Farquhar Inlet which is heavily constricted. 

The net tidal prism values (Drawing 3.4.4) indicate that when Farquhar Inlet is open, there is a 

net residual flow in that entrance and out through Harrington Inlet of the order of I x 1 <Ym l per 

tidal cycle. This is a reflection of the low tides being attenuated more at Farquhar Inlet due to 

the shallow entrance and the resulting mean water level being higher than at Harrington (see 

Drawing No. 2.7 which also illustrates this in the recorded data). 

When Farquhar Inlet is closed, the flows in the downstream reaches of the Inlet are 

substantially reduced. 
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3.5 Flushing Assessments 

3.5.1 Flushing Methodology 

The flushing assessments for each entrance scenario were undertaken by setting the initial 

conditions in the model to 100 units of pollutant and the boundaries of the model to zero units 

of pollutant. The model was then run with a repeated spring and repeated neap tide conditions 

until the pollutant was flushed out of the model. The flushing time for a location time was 

defined as the time taken for the concentration at a particular location to decrease to the e

folding concentration (equal to lie or approximately 37% of the original concentration). 

The boundaries used for the flushing assessments were zero catchment inflows and tidal 

boundaries taken from the two dimensional model. As the MIKE-II model wasn't capable of 

modelling the complex entrance scenario in detail, the model was truncated at the entrances 

and was run with the following boundaries, which were exported from the two dimensional 

model for each scenario: 

• water level boundary at Harrington in the main channel, adjacent to the Gantry; 

• flow boundary condition at the Gantry; 

• flow boundary condition at Oyster Creek; 

• flow boundary condition at Manning South Channel; and 

• flow boundary condition at Scotts Creek. 

These combination of boundary conditions ensured the best distribution of flow across the 

various entrances as well as water levels were simulated by the MIKE-II model. For the 1927 

and 1940 scenarios (when the Farquhar entranced was completed closed), the model network 

was altered to join Manning South Channel, Oyster Creek and Scotts Channel to ensure the 

effective closure and interaction in the Farquhar entrance area. 

The flushing assessments were run using a repeated spring and neap tide which illustrates the 

differences in flushing characteristics during these tidal conditions. However, in areas where 

the flushing time exceeds a week, the flushing times should only be considered as a relative 

measure to use for entrance scenario comparisons, as such tidal conditions would not extend 

over longer durations. The flushing times should generally be considered a relative measure 

between entrance scenarios (rather than a true absolute value), as the influence of catchment 

inflows and gradually varying tidal conditions was not able to be simulated with the MIKE-II 

model. 

Therefore, the flushing times from the two tidal scenarios should be interpreted as the range of 

time over which a location may be flushed. Areas with flushing times over 30 days (red to 

black on the flushing contour drawings) are likely to be more influenced by rainfall and 

associated runoff than by tides and entrance conditions. Areas with a flushing time of less than 

5 days would be expected to maintain excellent water quality, and areas with longer flushing 

times may experience some water quality degradation, depending on local pollutant inflows. 
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3.5.2 Flushing Results 

Results from the flushing scenarios are presented in Drawings 3.5.1 to 3.6.2 and represent the 

flushing time in days across the river system (ie. time taken for the concentration at that 

location to decrease from 100 to 37%). It can be seen from the flushing assessment results that 

the neap tide flushing times are longer than the associated spring tide flushing times, as would 

be expected. 

The 1927 and 1940 scenarios (with Farquhar entrance closed) show markedly higher flushing 

times in Scotts Creek, the South Passage of the Manning River and Oyster Creek. Flushing is 

slightly higher in the 1927 scenario in these waterways, when compared to the 1940 flushing 

times. In the northern branch of the Manning River, flushing times are also generally longer 

than for other scenarios with an open Farquhar entrance. When comparing the 1927 and 1940 

scenarios, it can be observed that the 1927 assessment flushing times are shorter in areas 

upstream of the Lansdowne River, with a difference of 13 days observed between scenarios in 

the neap tide assessment and 3 days difference in the spring tide assessment at Site 30 

(upstream ofTaree). 

These longer flushing times have implications for the water quality in these waterways, with 

flushing times greater than a month in the Farquhar entrance locality. Such long flushing times 

would allow the water quality to degrade and it would be expected that poorer than desired 

water quality would be observed in South Passage, Scotts Creek, Oyster Creek and around the 

Farquhar inlet during periods of extended closure of the Farquhar entrance. 

The scenarios with the lowest flushing when the Farquhar entrance is open are the 1998 and 

1965 scenarios. The shoaled nature of the entrance in the 1998 scenario results in flushing 

times up to 5 and 8 days in the mid section of Scotts Creek (Site 19) during spring and neap 

tides respectively. In the 1965 scenario, flushing in the mid section of Scotts Creek was less 

than 2 days. In other scenarios, flushing in Scotts Creek during spring and neap tidal conditions 

are less than 2 and 4 days respectively. 

Flushing times in the South Passage for the 1965 entrance scenario vary between 13 and 20 

days for the spring and neap tidal simulations, which are the longest flushing times when 

compared to other scenarios with an open Farquhar entrance. Flushing times in the 1998 

entrance scenario are similar, with spring and neap tidal flushing times of 13 and 18 days in the 

South Passage. 

In the main Manning River branch, flushing times for the 1965 and 1998 scenarios are also the 

highest when compared against other scenarios with an open Farquhar entrance, and in many 

sites the flushing times are equivalent (or similar to) the 1927 and 1940 scenarios (when the 

Farquhar entrance is closed). This is likely be due to the 1998 scenario having the equal 

smallest total tidal prism (of 14xlOS m3 equal to the 1940 prism, refer Section 3.3). The 1965 

scenario has a reasonable total tidal prism, however it has a small tidal prism at Harrington (of 

13.6x106 m3, refer Section 3.3) and the Farquhar entrance has a relatively high prism in this 

scenario (of 5.2x106 m3, refer Section 3.3). 
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Therefore, it can be seen that closure and heavy shoaling in the Farquhar entrance not only has 

a large effect on flushing in Scotts Creek, the South Passage and Oyster Creek but also 

increases flushing times (but to a lesser degree) in the upstream reaches of the main Manning 

River Branch. Decreases in the tidal prism from the Harrington entrance also has an effect on 

flushing, which is predominantly in the North Passage of the Manning River and to a lesser 

extent on the South Passage of the Manning River. 

Flushing times at the Harrington entrance can be seen to be low in all scenarios assessed (less 

than 5 days). Flushing times longer than five days are observed upstream of the Scotts Creek 

junction with the North Passage of the Manning River under spring tidal conditions and under 

neap tide conditions flushing times exceed five days slightly downstream of the Scotts Creek 

junction. Therefore, in all scenarios excellent water quality would be expected downstream of 

Scotts Creek due to the high degree of flushing in these areas. 

The best flushed scenarios for most sites are the 1972 and 1978 scenarios. In these scenarios, 

the flushing times in the spring tide simulation are less than 5 days downstream of the Ghinni 

Ghinni Creek junction, in Scotts Creek and in most of the South Passage of the Manning River. 

Flushing times are longer in the neap tide scenario, however the main waterways all remain 

well flushed. These two scenarios have the largest tidal prism (both are greater than 20xl<P 

m3, refer Section 3.3) with at least 20% of the tidal prism through the Farquhar entrance. 

3.6 Erosion/Sedimentation Assessments 

3.6.1 Erosion/Sedimentation Methodology 

The influences natural of variability with respect to erosion and sedimentation have been 

assessed using a number of techniques as outlined below. 

(a) Tidal Sediment Transport 

The tidal current induced sediment transport for each scenario was assessed using the 

mean spring tide hydrodynamics output from the RMA2 model and typical sediment 

properties for the lower estuary as input to the TRANSPOR program. This program 

uses the method of Van Rijn to calculate sediment transport potentials and allows the 

influences of both currents and waves to be input (see Section 2.6). 

The calculated sediment transport mass at specified cross-sections are presented for each 

scenario as tabulated comparison plots for the flood tide (Drawing 3.7.1), ebb tide 

(Drawing 3.7.2) and net over I tidal cycle (Drawing 3.7.3). The sign convention is 

again positive in the upstream direction. 

Instantaneous ebb and flood tide patterns of sediment transport (at the time of peak 

flow) are also plotted for each entrance and each scenario in Drawing 3.8.1 to 3.8.10. 

Velocity vectors at the time are also plotted indicating the direction of flow. Zones of 

increasing sediment transport potential generally reflect an erosion tendency while 

decreasing sediment transport potential is an indication of deposition areas. 
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(b) Wave Induced Influences 

(c) 

As wave action has a dominant influence on sediment transport in the entrance region, 

simulations have also been carried out of sediment transport under the influences of 

waves and currents. These simulations have been limited to the dates of actual survey 

data (1927, 1981 and 1998) to minimise uncertainties with respect to the model 

geometry. 

Typical design wave conditions as detailed in Section 2.4.2 were input to the REDIF 

wave propagation model to generate nearshore wave fields. These were than input into 

the RMA2 hydrodynamic model to take into consideration the influences of waves on 

the hydrodynamic patterns. The nearshore wave field and the resultant hydrodynamic 

output were then input into the TRANSPOR program as described above. Typical 

sediment transport patterns at the time of peak flood and ebb flow for the above 

scenarios are presented in Drawings 3.9.1 to 3.9.3 . 

Tidal Regime Considerations 

The tidal regime approach concentrates on the inherent relationship between river shape 

(as defined by width and cross-sectional area) and tidal flow (as defined by tidal prism). 

Stable tidal entrances and channels, unless otherwise geologically restricted or subject to 

strong external influences such as the input of sediments by other processes, have been 

shown to exhibit a reasonably well defined relationship between the tidal prism volumes 

and the entrance cross-section area: a consequence of the fact that they tend to adjust 

their geometry until a certain equilibrium level of bed shear is achieved. 

A great many natural river entrance channels have been studied throughout the world, 

and a number of stability expressions have been developed, the best known being those 

of O'Brien (1969) and Bruun (1966). The expression suggested by O'Brien is: 

A = 0.91 x 10-3 yO.85 

where A is the entrance cross-section area to mid-tide level and Y is the tidal prism 

volume between MHHW and MLLW. 

Bruun expresses the stability condition in terms of bed shear, but for small inlets both 

relations produce almost identical results. 

The value of the constants in this expression is thought to depend at least on the type of 

littoral materials involved, and possibly other factors . 

Similar types of expression have also been found to apply along the tidal reaches of 

estuaries, further upstream than the entrance throat for which the O'Brien expression 

was derived. 

Data from a number of major and minor eastern Australian estuaries have been analysed 

as shown in Drawing 3.10, and indicate an equilibrium relationship as follows : 
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A = 3.1 x 10-3 VpO.81 

In this case, A is the cross sectional area below 0 m AHD and Vp is the mean spring 

tidal prism. 

Manning River data points from 1998 are included in the plot of East Coast Rivers. 

Data from each entrance scenario have also been plotted together for all reaches of the 

Manning in Drawing 3.10 as well as in groups of individual reaches to allow analysis of 

trends in those reaches. 

Where data points fall below the line, it is an indication that the cross-sectional area is 

greater than the equilibrium for that reach and shoaling can be anticipated. Conversely, 

points above the line indicate that the cross-sectional area is smaller than that required 

for equilibrium and erosion can be anticipated. It should be recognised that this 

relationship is based on tidal domination of the processes. In the upper reaches, fluvial 

processes dominate and the cross-sectional area is usually greater than that as governed 

by tidal processes. 

It should also be noted that the original O'Brien relationship is more appropriate for the 

actual entrance channel which is influenced by longshore transport processes. This 

relationship has also been plotted for data points at Harrington Inlet and Old Bar. 

3.6.2 Erosion/Sediment Transport Results 

3.7 

The absolute values of sediment transport presented in the drawings are very dependent on the 

local bathymetry input to the model and the associated velocities. Therefore they should be 

considered in the knowledge of the limitations with respect to the data in establishing the 

models. Nevertheless, they give an indication of trends. 

At Harrington, the integral or net sediment transport potentials over a complete tidal cycle 

generally indicate a net upstream transport in the entrance and lower reaches. The exceptions 

being 1972 and 1970 which show some tendency for downstream transport and may be a 

reflection of the entrance channel being too large. 

At Farquhar Inlet, again there is a general tendency for a net inflow of sediment at the entrance 

with the exception of 1981. 

Coastal Erosion Assessments 

Three scenarios have been modelled using GENESIS. Firstly assuming a consistent loss into 

the river entrances over the full 10 years, secondly assuming a consistent source of river 

sediments to the beach for the full 10 years and thirdly loss into the river for 9 years followed 

by a source to the beach for one year. These scenarios are intended to represent a range of 

extremes which may be expected in terms of sediment supply/loss to the beach and therefore 

will define and envelope of expected shoreline changes. The final beach locations are shown 

in Drawing 3.11. 
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3.8 

3.9 

The shoreline evolution modelling showed local beach fluctuations through a range of up to 

300 metres in response to the wave time series and the assumed sources or sinks. However, 

these changes were localised around the entrance bar areas and were significantly attenuated to 

an envelope of about 60m at the point of vegetation on the respective spits and were not 

apparent about 1 km from the entrances. These results show good agreement with contour 

information derived from the photogrammetry profiles. 

Ecological Considerations 

The high degree of natural variation in entrance conditions in the Manning River will have 

implications for ecological communities, although no detailed investigations in the area have 

been undertaken. 

Sand bars at the two entrances are highly mobile and prone to both gradual and rapid (storm 

and flood induced) changes in configuration. Benthic infauna and epifauna communities are 

likely to be somewhat depauperate in terms of species diversity, although abundances may be 

higher under favourable conditions. Such communities are likely to be dominated by a 

restricted range of species capable of withstanding habitat change and/or rapidly recolonising 

shifting habitats. 

The distribution of seagrass communities will be sensitive to changes in tidal elevation which 

may occur as entrance conditions change. If mean tidal levels increase, seagrass in deeper 

areas may decline as light levels are reduced, while in shallower areas the extent of seagrass 

may increase as more areas are inundated. Distribution will likewise change if mean tidal 

levels fall. The ability to detect such changes will depend on the speed at which mean tidal 

levels change. Rapid shifts may result in obvious changes in seagrass distribution, while 

slower shifts may cause imperceptible changes. 

As in the case for seagrasses, mangrove distribution may vary depending on tidal levels. 

Where suitable habitat exists, mangrove distribution will follow any changes in mean tidal 

range, although the response time for mangroves may be several years. 

Water levels variations may also influence the drainage of acid sulfate soils if low tide levels 

drop significantly. 

Commercial oyster growing occurs in the lower reaches of the river system. The flushing of 

these areas is generally quite good while' both entrances are open. However, closure or 

substantial constriction of the Farquhar Inlet entrance has a significant effect on flushing in this 

area. 

Entrance Importance Assessments 

It is evident from the above that the river is highly dynamic and has experienced significant 

natural variability. The key features which can be extracted from the assessment are as 

follows: 
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• the state of the entrance with respect to shoaling has a significant effect on the 

hydrodynamics of the river with flow on effects for tidal flushing, sedimentation and 

erosion. 

• following a flood event, the entrances are typically scoured and more hydraulically 

efficient. This results in a greater tidal range with higher high tides and lower low tides. 

Tidal flows and prism also increase with associated better (shorter) flushing times but also a 

tendency for scour in the upper reaches. 

• there is a general tendency for sediment infeed to the estuary from the beach system, 

particularly following a flood event. This infeed together with a general net upstream 

transport of sediment in the lower reaches leads to an overall tendency of shoaling in the 

entrance regions. Some localised areas of erosion will however occur as shoals develop and 

concentrate flows in some areas. 

• as the shoaling of the entrance regions continues, this has the effect of reducing the tidal 

range with lower high tides and higher low tides. Tidal flows and prism also decrease with 

associated worse (longer) flushing times. 

• In the extreme, the entrance at Farquhar Inlet can close which has a significant affect on the 

tidal flushing in the Inlet and the lower reaches of South Passage and Scotts Creek. While 

there maybe a slight increase in the flow in the North Arm following closure, it is likely that 

such conditions are a reflection of a general shoaling in both entrances with resultant effects 

on tidal prisms and flushing as discussed above. 

• When Farquhar Inlet is open, there is a tendency for a net or residual flow through this 

entrance and out of the Harrington Inlet entrance. This is a reflection of the higher mean 

water level inside the entrance at Old Bar compared to that at Harrington as a result of the 

more substantial attenuation of the low tide. 

• Significant wave action results in a raising of water levels in the river entrances due to wave 

set-up with associated flow on effects to the tidal hydraulics of the river. Any differentials 

in such wave set up between the entrances can influence the net or residual flow as 

discussed above. 

• Sediment infeed into the entrances from the beach system is likely to occur gradually 

between major flood events. This sediment infeed may cause localised (within 1-2km of 

the entrance) recession of the shoreline in that time frame. This will gradually spread until 

the next major flood event which will typically scour the lower reaches and introduce a slug 

of sediment back to the beach system. This will conversely result in a localised accretion of 

the adjacent shoreline. 
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4 INITIAL WORKS SCENARIOS 

4.1 Issues for Considerations 

As discussed in Section 1.3, the Estuary Processes Study has identified a number of key issues 

and associated objectives as summarised below. 

(a) Water Quality 

• Issue - principal water pollutants in the Manning River estuary are nutrients, 

suspended sediments, organic matter with high oxygen demand and acid leachate 

(particularly in the lower reaches). The flushing and mixing of these pollutants with 

ocean waters is somewhat dependant on entrance configurations at both Harrington 

and Farquhar Inlet; 

• Objectives - the principle objectives of any actions to address water quality in the 
estuary would include: 

~ improve water quality to a standard where it maintain ecological, recreational 

and aesthetic values that are satisfactory. It is noted that the lower estuary is 

used extensively for oyster growing, recreational fishing, swimming and 

boating. 

(b) Riverbank Erosion 

• Issue - in several areas bank erosion is threatening private land and Council property. 

It is also causing the loss of numerous trees along the banks of the river; 

• Objectives - to understand the river hydraul ics, sediment and coastal-marine 

processes that are causing bank erosion to occur and determine the impact of 

management options on bank erosion. 

(c) Sedimentation and Shoaling 

• Issue - in the lower estuary entrance areas, sedimentation is associated with the build

up of marine sands on the marine deltas. This sand is brought into the estuary by 
tides; 

• Objectives - the objectives of any planning policy with regard to sedimentation would 

be to reduce the rates at which sediments entered the waterway, and to limit or 

remove sediments which are deposited in areas which adversely affect the ecology of 

the estuary or human use. 
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(d) Entrance Conditions 

• Issues - shoaling at the entrances is a natural process. The northern training wall at 

Harrington Inlet and artificial opening of Farquhar Inlet impacts on the location and 

operation of the entrances. However, the most important factors are: 

=> the occurrence or otherwise of major floods which scour the entrances; 

=> the rate of entrance infilling and shoaling which is connected to coastal 

processes (waves, winds, tides and sand movement, etc) 

Shoalitlgjs_currentlya problem at both entrances because there has not been a major 

flood event since 1990, and this has allowed the build-up of marine sands in the 

entrances. This situation will persist, or even get worse, until there is a substantial 

flood (or until major temporary dredging works are undertaken. 

• Objectives - the objectives of any works undertaken under a Management Plan would 

be to improve waterway depths and tidal flushing at the entrances without adversely 

affecting beaches near the entrances and river foreshore areas. 

(e) The Fishery 

• Issues - the Manning River estuary is a major supplier of oyster and an important 

supplier of finfish and prawns. Recreational fishing activities are mainly 

concentrated at the ocean entrance where they are a significant part of the local 

tourist industry. The level of the recreational fish catch is unknown but is expected to 

be significant, but slightly less than similar other major river estuaries on the NSW 

north coast such as the Tweed or the Richmond River. 

Water Quality in areas near the ocean entrance has been an issue for oyster growers 

with the level of tidal flushing being a determining factor in the health of the industry 

in these areas. 

• Objective - the planning policy objective would be to implement actions which 

improve fishers productivity in the estuary. 

(I) Waterway Access 

• Issues - the level of boating activity on the Manning River downstream of Taree is 

relatively low. Access to the ocean and to recreational areas such as Farquhar Park 

from the estuary is made difficult and somewhat dangerous due to shoaling in and 

around the entrances and lack of well defined deep channels that would allow boat 

passage. 

• Objective - management options in relation to waterway access at or near the 

entrances would be to update access to the ocean and recreational facilities. 
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(g) Nature Conservation 

• Issues - nature conservation issues near the entrances would include areas of 

intermittent habitat, such as the Little Tern nesting areas at Harrington and Old Bar 

sand spits. 

• Objective - to protect important natural habitat areas and ensure that human 

development does not further degrade important natural habitat areas 

(b) Coastal Erosion 

• Issue - the degradation and loss the mature dunal barrier between and adjacent to the 

dual entrances; 

• Objective - planning and management options would be to ameliorate the erosion 

processes and their impacts on entrance sedimentation. 

(i) Flooding 

• Issue - sedimentation from the upstream catchment and sand deposition due to littoral 

drift results in sediment deposition in the lower estuary and both entrances. The draft 

Floodplain Management Study for the Manning Valley has investigated, from a 

hydraulic perspective, the potential impact on flood levels of siltation build up, 

particularly at Farquhar Inlet. 

This study indicated that dune build up at Farquhar Inlet entrance was critical to 

upstream flood levels and a plan of action has been recommended to ensure the 

maintenance of this entrance with the following conditions: 

~ the dune across the entrance is maintained to a uniform height of 2.5m AHD 

with a SOm wide pilot channel at 2.0m AHD; 

~ a breakout be initiated (should the entrance be closed) as soon as a confidential 

flood warning advice be received from the Bureau of Meteorology. 

However, the hydraulic analysis for the Harrington entrance identified limited impact 

from sedimentation and bar build up on flood levels within the Lower Manning River 

and therefore no specific management plan was recommended for flood management 

purposes at Harrington. 

• Objective - the objective is to ensure that the Management Plan fully considers the 

impacts and ramifications of bed sedimentation and/or dune and bar build up at the 

entrances and lower estuary on flooding. The current plans of action recommended 

for Farquhar Inlet and Harrington in the draft Floodplain Management Study should 

therefore be further evaluated in the proposed detailed estuary flood modelling and 

reporting. 
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INmAL WORKS SCENARIOS 37 

4.2 Options for Consideration 

It is evident from the above that management options need to be considered to address a range 

of issues. Often many of these issues are interrelated and particular options may influence 

more than one process. 

In broad terms, options need to be considered which: 

• maintain/improve water quality to a standard where it maintains ecological, recreational and 

aesthetic values that are acceptable. 

• ensure river bank erosion is not exacerbated and preferably minimised. 

• reduce the rate of shoaling and maintain/improve waterway depths and tidal flushing at the 

entrances without adverse effects. 

• improve fisheries productivity in the estuary. 

• protect important natural habitat areas. 

• ameliorate coastal erosion processes. 

• improve flooding in the lower estuary. 

Most of the present issues relate to sediment infeed and shoaling of the lower estuary with 

associated access and flushing considerations. Management options to address these need to 

consider the potential effects on other processes and the natural environment. 

Management options could include a range of dredging and/or other structural works aimed at 

addressing the above issues such as: 

• various seawall, training wall and breakwater options for the entrances; and 

• various groyne options for locations updrift and downdrift of the two entrances with 

associated periodic sand bypassing by dredging or other means. 
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MANNING RIVER ESTUARY MANAGEMENT STUDY 

NUMERICAL MODELLING UPDATE AND NOTES 

FEBRUARY 2000 

lSTUDY UPDATE 

• All numericall110dels have now been established. 

• Ten natural entrance variability scenarios have been selected and modelled representing a 

range of entrance conditions. 

• The results of these have provided an understanding of the processes and the interactions 

of the entrances. 

• Consideration now needs to be given to initial works scenarios to address the issues. 

2SUMMARY OF ENTRANCE V ARIABILITY ASSESSMENTS 

The modelling has shown that the river is highly dynamic and experienced significant 

natural variability. The key features which can be extracted from the assessment are as 

follows: 

• the state of the entrance with respect to shoaling has a significant effect on the 

hydrodynamics of the river with flow on effects for tidal flushing, sedimentation and 

erosion. 

• following a flood event, the entrances are typically scoured and more hydraulically 

efficient. This results in a greater tidal range with higher high tides and lower low tides. 

Tidal flows and prism also increase with associated better (shorter) flushing times but 

also a tendency for scour in the upper reaches. 

• there is a general tendency for sediment infeed to the estuary from the beach system, 

particularly following a flood event. This infeed together with a general net upstream 

transport of sediment in the lower reaches leads to an overall tendency of shoaling in the 

entrance regions. Some localised areas of erosion will however occur as shoals develop 

and concentrate flows in some areas. The in feed rates are likely to reduce in time as the 

entrances become shoaled until the next major flood event. 

• as the shoaling of the entrance regions continues, this has the effect of reducing the tidal 

range with lower high tides and higher low tides. Tidal flows and prism also decrease 

with associated worse (longer) flushing times. 

• In the extreme, the entrance at Farquhar Inlet can close which has a significant affect on 

the tidal flushing in the Inlet and the lower reaches of South Passage and Scotts Creek. 

While there maybe a slight relative increase in the flow in the North Arm following 

closure, it is likely that conditions at such times will reflect a general shoaling in both 

entrances with resultant effects on tidal prisms and flushing as discussed above. 
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• When Farquhar Inlet is open, there is a tendency for a net or residual flow through this 

entrance and out of the Harrington Inlet entrance. This is a reflection of the higher mean 

water level inside the entrance at Old Bar compared to that at Harrington as a result of the 

more substantial attenuation of the low tide. 

• Significant wave action results in a raising of water levels in the river entrances due to 

wave set-up with associated flow on effects to the tidal hydraulics of the river. Any 

differentials in such wave set up between the entrances can influence the net or residual 

flow as discussed above. 

• Sediment in feed into the entrances from the beach system is likely to occur gradually 

between major flood events. This sediment infeed may cause localised (within J-2km of 

the entrance) recession of the shoreline in that time frame. This will gradually spread 

until the next major flood event which will typically scour the lower reaches and 

introduce a slug of sediment back to the beach system. This will conversely result in a 

localised accretion of the adjacent shoreline. 

3IssUES FOR CONSIDERATION 

The Estuary Processes Study has identified a number of key issues and associated objectives 

as summarised below. 

(a) Water Quality 

• Issue - principal water pollutants in the Manning River estuary are nutrients, 

suspended sediments, organic matter with high oxygen demand and acid leachate 

(particularly in the lower reaches). The flushing and mixing of these pollutants 

with ocean waters is somewhat dependant on entrance configurations at both 

Harrington and Farquhar Inlet; 

• Objectives - the principle objectives of any actions to address water quality in the 

estuary would include: 

• improve water quality to a standard where it maintains ecological, recreational 

and aesthetic values that are satisfactory. It is noted that the lower estuary is 

used extensively for oyster growing, recreational fishing, swimming and 

boating. 

(a) Riverbank Erosion 

• Issue - in several areas bank erosIOn is threatening private land and Council 

property. It is also causing the loss of numerous trees along the banks of the river; 

• Objectives - to understand the river hydraulics, sediment and coastal-marine 

processes that are causing bank erosion to occur and determine the impact of 

management options on bank erosion. 

(a) Sedimentation and Shoaling 
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(b) 

• Issue - in the lower estuary entrance areas, sedimentation is associated with the 

build-up of marine sands on the marine deltas. This sand is brought into the 

estuary by tides; 

• Objectives - the objectives of any planning policy with regard to sedimentation 

would be to reduce the rates at which sediments entered the waterway, and to limit 

or remove sediments which are deposited in areas which adversely affect the 

ecology of the estuary or human use. 

(a) Entrance Conditions 

• Issues - shoaling at the entrances is a natural process. The northern training wall 

at Harrington Inlet and artificial opening of Farquhar Inlet impacts on the location 

and operation of the entrances. However, the most important factors are: 

• the occurrence or otherwise of major floods which scour the entrances; 

• the rate of entrance infilling and shoaling which is connected to coastal 

processes (waves, winds, tides and sand movement, etc) 

Shoaling is currently a problem at both entrances because there has not been a 

major flood event since 1990, and this has allowed the build-up of marine sands in 

the entrances. This situation will persist, or even get worse, until there IS a 

substantial flood (or until major temporary dredging works are undertaken). 

• Objectives - the objectives of any works undertaken under a Management Plan 

would be to improve waterway depths and tidal flushing at the entrances without 

adversely affecting beaches near the entrances and river foreshore areas. 

(a) The Fishery 

• Issues - the Manning River estuary is a major supplier of oyster and an important 

supplier of finfish and prawns. Recreational fishing activities are mainly 

concentrated at the ocean entrance where they are a significant part of the local 

tourist industry. The level of the recreational fish catch is unknown but is expected 

to be significant, but slightly less than similar other major river estuaries on the 

NSW north coast such as the Tweed or the Richmond River. 

Water Quality in areas near the ocean entrance has been an issue for oyster growers 

with the level of tidal flushing being a determining factor in the health of the 

industry in these areas. 

• Objective - the planning policy objective would be to implement actions which 

improve fishers productivity in the estuary. 

(a) Waterway Access 
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(b) 

(a) 

• Issues - the level of boating activity on the Manning River downstream of Taree is 

relatively low. Access to the ocean and to recreational areas such as Farquhar Park 

from the estuary is made difficult and somewhat dangerous due to shoaling in and 

around the entrances and lack of well defined deep channels that would allow boat 

passage. 

• Objective - management options In relation to waterway access at or near the 

entrances would be to update access to the ocean and recreational facilities. 

Nature Conservation 

• Issues - nature conservation issues near the entrances would include areas of 

intermittent habitat, such as the Little Tern nesting areas at Harrington and Old Bar 

sand spits. 

• Objective - to protect important natural habitat areas and ensure that human 

development does not further degrade important natural habitat areas 

(a) Coastal Erosion 

• Issue - the degradation and loss the mature dunal barrier between and adjacent to 

the dual entrances; 

• Objective - planning and management options would be to ameliorate the erosion 

processes and their impacts on entrance sedimentation. 

(a) Flooding 

• Issue - sedimentation from the upstream catchment and sand deposition due to 

littoral drift results in sediment deposition in the lower estuary and both entrances. 

The draft Floodplain Management Study for the Manning Valley has investigated, 

from a hydraulic perspective, the potential impact on flood levels of siltation build 

up, particularly at Farquhar Inlet. 

This study indicated that dune build up at Farquhar Inlet entrance was critical to 

upstream flood levels and a plan of action has been recommended to ensure the 

maintenance of this entrance with the following conditions: 

• the dune across the entrance is maintained to a uniform height of 2.5m AHD 

with a 50m wide pilot channel at 2.0m AHD; 

• a breakout be initiated (should the entrance be closed) as soon as a confidential 

flood warning advice be received from the Bureau of Meteorology. 

However, the hydraulic analysis for the Harrington entrance identified limited 

impact from sedimentation and bar build up on flood levels within the Lower 

MANNING STUDY UPDA IE.DOC r.:,. UlIIIJJ_ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Manning River and therefore no specific management plan was recommended for 

flood management purposes at Harrington. 

• Objective - the objective is to ensure that the Management Plan fully considers the 

impacts and ramifications of bed sedimentation and/or dune and bar build up at 

the entrances and lower estuary on flooding. The current plans of action 

recommended for Farquhar Inlet and Harrington in the draft Floodplain 

Management Study should therefore be further evaluated in the proposed detailed 

estuary flood modelling and reporting. 

40PTIONS FOR CONSIDERATION 

It is evident from the above that management options need to be considered to address a 

range of issues. Often many of these issues are interrelated and particular options may 

influence more than one process. 

In broad terms, options need to be considered which: 

• maintain/improve water quality to a standard where it maintains ecological, recreational 

and aesthetic values that are acceptable. 

• ensure river bank erosion is not exacerbated and preferably minimised. 

• reduce the rate of shoaling and maintain/improve waterway depths and tidal flushing at 

the entrances without adverse effects. 

• improve fisheries productivity in the estuary. 

• protect important natural habitat areas. 

• ameliorate coastal erosion processes. 

• improve flooding in the lower estuary. 

Most of the present issues relate to sediment infeed and shoaling of the lower estuary with 

associated access and flushing considerations. Management options to address these need to 

consider the potential effects on other processes and the natural environment. 

Management options could include a range of dredging and/or other structural works aimed 

at addressing the above issues such as: 

• periodic dredging works in the entrances to maintain adopted minimum cross-sections; 

• various seawall, training wall and breakwater options for the entrances; and 

• various groyne options for locations updrift and downdrift of the two entrances with 

associated periodic sand bypassing by dredging or other means. 

In broad terms options could include: 

• 'hard' options such as structural works with other associated works such as dredging in an 

attempt to generate a 'permanent' solution; 
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• 'soft' options such as dredging which typically requires ongoing maintenance; 

• a combination of the two with some structural works aimed at minimising the amount of 

ongoing maintenance; or 

• planning options aimed at accepting the natural processes and implementing strategies to 

work within the constraints of natural variability. 

It should be recognised that structural options are typically expensive and can lead to other 

problems unless properly designed and implemented with appropriate strategies. The cost of 

such works need to be weighed up against the benefits. 

'Soft' options such as regular maintenance dredging can be viewed as working with the 

natural processes but again need to be properly designed and implemented to minimise 

adverse effects. They also have the disadvantage of being required on an ongoing basis with 

associated disturbances and costs. 

Planning or management strategies aimed at accepting the natural processes need to be able 

to accommodate natural variability and the associated implications, for example shoaling 

and reduced flushing at times. This has the advantage of not 'interfering' with the natural 

processes but may be at other costs to manage the issues. 

5POINTS FOR DISCUSSION 

Points for discussion include: 

• issues of most importance and any specific locations of concern; 

• any particular views for or against specific types of works such as structural options vs 

'soft' options; 

• considerations with respect to cost vs the benefit of the works; and 

• options to be assessed in the numerical models. 
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