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EXECUTIVE SUMMARY

This implementation training manual presented in this report is designed to outline a
proposed scheme for implementing the 'State of the Rivers Project. It includes the following

aspects :

1. It suggests the establishment of a proposed organisational structure for
implementation of the 'State of the Rivers Project on a State-wide and Regional
basis. A 'State-Wide' Group would be established to direct and organise and oversee
the implementation with Regional Groups implementing the surveysin each
catchment.

2. It explainsal the steps required for planning, scheduling and implementing the
methodology in a practical and simple way.

3. It provides a package for training regional staff to implement the 'State of the Rivers
Project in the form a seminar. The graphics material for the seminar is provided and
the manual itself provides an explanation of al the relevant issues.

4. It provides an explanation and practical guide for the completion of the surveys and
data sheets.

5. Provide atraining package for the technical staff to be involved in the surveys which
consists of aworkshop followed by trial surveys of actual sitesimmediately before
the start of the surveys. A 'hands on - learn as you do' approach is recommended.

6. It explainsthe use of the data entry, report generating, data analysis and other
DBASE IV programs developed for the project including the linkage to GIS.

7. It explains the way the package can be used to support Integrated Catchment
Management Programs using GIS and a hierarchical numbering system for the sub-
catchment elements identified by the method.

8. It suggests the ways in which the package can be further developed during the course
of the Project.
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1 Introduction

This report provides a manual for implementation of the 'State of the Rivers Project
Methodology. The development of the methods are is described in an accompanying report
Anderson (1993).

This manual provides a training package and outlines the procedures and steps in
implementing the methodology. The reader is directed to Anderson (1993) for full details of
the development of the methodology itself, the pilot survey, validation of the method, the
literature review and justification for the approach taken.

The methodol ogy that has been developed includes the following aspects:

. An overview of the aims, objectives and approach adopted for the project.

. An outline of the steps required to implement the methodol ogy.

. Procedures for gathering the relevant information and for planning the surveys in a
new catchment.

. Methods for initially sub-sectioning the rivers and streams into ‘homogenous' stream
sectionsin terms of their natural physical and ecological attributes, and their current
condition.

e«  The design and development of the set of 11 datasheets, one for each of the
major components to be used in surveying and classifying the sites Sub-catchment
Element; Hydrology and Water Quality; Site Description; Reach Environs -Temporal
and Spatial; Channel Habitat; Cross-sections; Bank, Bed and Bar Condition;
V egetation; Aquatic Habitat; and Scenic, Recreational and Conservation Values.

. Procedures for selecting survey sites during areconnoitre survey and for conducting a
full survey at the selected sites using the data sheets.

. Procedures for subdividing the catchment into a series of sub-catchment elements
each corresponding with one of the 'homogeneous' stream or river sections.

o« Thedesign of aseriesof 11 linked databases for recording and analysing the data
on each data sheet and a set of input and output summary programs using the DBASE
IV package.

. Methods for linking the 'State of the Rivers database to other sources of data
including HY DSY S and the Commission's GI S package, and for providing data and
analysesin aform suitable for Integrated Catchment Management.



The aims and objectives of this training manual are to:

1. Establish an organizational structure for implementation of the 'State of the Rivers
Project on a State-wide and Regional basis.

2. Outline and explain all the steps required for implementing the methodology in a
practical and simple way including a proposed organizational structure for the
project.

3. Provide a package for training regional staff to implement the 'State of the Rivers
Project and steps in the planning and implementation of the project within each
Region.

4. Provide an explanation and guide for the completion of the data sheets.

5. Provide a package for training the technical staff to be involved inthe surveys in the
survey procedures and use of the datasheets.

6. Explain the use of the data entry, report generating, data analysis and other DBASE
IV programs developed for the project including the linkage to GIS.



2 Overview of the Organizational Structure,
Implementation Strategy and Steps for

Implementing the Methodology

The proposed organizational structure for implementation of the 'State of the Rivers Project
is shown below. Also shown is the proposed implementation strategy.

Organizational Structure

Group

Representation

Roles and Responsibilities

State-Wide Implementation
and Coordination Group

Regional |mplementation Groups

Catchment |mplementation Groups

Regional Catchment

Leaders

Survey

Regional Survey Teams

Head-Office Dept.
and Representatives or
Inter-Regional Group

Regional Officers designated as
representatives for the project
within each Region.

Regional Officerswith
representatives from Local
Government, ICM and other local
CO unity groups

Regional Scientific Officer(s)

Regional Scientific and Technical
Officers and others selected to
conduct the survey.

«Coordination and establishment of
State-wide priorities.

Program devel opment and
consistency in application
Promotion of the project.

Planning and organising the
training programs.

Liaise with and support for
Regional and Catchment
Implementation Groups

Maintain links with ICM and
various other Departments and
groups.

Implementation of the project
within Regions including joint
efforts required for catchments
extending into more than one
region.

Planning and organization of the
project within the regions

Liaison with the State-wide Group.
Establishment and supervision of
the Catchment Implementation
Groups.

Planning and implementation of
the project within each catchment.
Collection and analysis of all
existing relevant data.

Organize and maintain equipment
and other resources required for the
survey.

Day to day organization. Data
entry, verification and sub-
sectioning.

Preparation of reports and data
summaries

Surveys and data collection for
each catchment or sub-catchment.




I mplementation Strategy

State-Wide Implementation
and Coordination Group

evelopment of the
ackage and links to
IS, ICM and other
ata sources, programs

'I'h”t';:o uc orf
tate of the Rivers

Regional Implementation
° Regional Coordinator
° Catchment Groups
° Local Government
° ICM groups

v

Catchment Implementation
Groups

y

Regional Survey Teams —

and procedures

Implementation

The 'State of the Rivers Project is implemented by the State-Wide Implementation and
coordination Group using this manual and two training packages for workshops. - one
designed to introduced the concepts and broad scale aspects of the methodology, and the
other a practical training workshop for staff to be engaged in conducting the surveys
(Appendix 13.1 and 13.2). Outlines of the workshops and graphics materials for presentation
at these workshop are included as appendices for this implementation manual. It should be
emphasised that the approach taken to training is a ‘hands-on' approach focused on ‘learning
by doing' rather than an elaborate seminar program.



Outline of the Stepsin the M ethodology

State-wide Coordination Planning and Scheduling

Introductory "State of the Rivers" Workshops

-II[["”ll||mu[||||[[[||-

Planning and Scheduling

Step 1.
Preliminary Planning Workshop - 1-2 days

Step 2.
l|| ||, Preliminary Sub-division of Streams and Rivers
- Map Exercise 1-2 days

Mapping Training Planning

Step 3.
'|| ||' Initial Allocation of Potential Sites

W
iy 'é'? Step 4.
= Recognoitre Survey 1 team of 2
i~ covering 20-30 sites per da
v 8 p y
[=]9]
5 Step 5.
-5 Survey Training Workshop
-
) o
= = 5.:':5‘?3 Step 6.
2 *"?:? Detailed Site Survey - teams of 2 people
u:g i‘:’_., covering 6-12 sites per day
} Step 7.
f Sub-division of the Catchment 2

at the stream boundaries

Step 8.
Data entry and verification

o
g Step 9.
9 5 Archiving of Photographs
s B and Data sheets
EfS
é - Step 10.
o © Data Analysis and
= o Classification of Sections
A

Step 11. ;

Further Sub-sectioning
P based on analysis of site data e ———

Step 12.
Preparation of Final Reports and Data Summaries

Step 13.
. Establishing Interfaces with Sources of
Additional Catchment Information
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3 Organisational Structure
3.1 State-Wide Implementation and Coordination Group

This group is needed to oversee the implementation of the project throughout the State
within a reasonable time-frame. It is suggested that the entire State would need to be
surveyed in a 3-5 year period. This group would also set priorities, run the training programs,
establish liaison with other relevant groups and links with other Government programs, and
generally promote and monitor the implementation of the project. Such supervision is also
required to maintain consistency in the data collected and in the analyses and reports
generated from the surveys. This group should also be responsible for planning a State-wide
‘State of the Rivers' assessment within a 3-5 year period combining the results of surveysin
al the catchments in Queensand.

There is a need for on-going development of the different components of the package and
potential modifications required for its implementation in different areas of the State (e.g. the
channel country, and wet tropics areas). There is also a need for further development of the
analysis programs and the condition classification criteria integrating all the component
information. The links between the 'State of the Rivers database and other sources of data,
for example the GIS package, hydrology (through HYDSYS), and water quality (through
HYDSYS and other sources of information) also need to be maintained. Without such a
group the project would be unlikely to succeed, and the consistency crucial for comparisons
between catchments would be impossible to maintain. This group is also required to ensure
that the established targets and objectives are met on time.

This group would be responsible for running the introductory workshops and the survey
methodol ogy workshops which are required to implement the project through the Regions.

3.2 Regional Implementation Groups

Regiona Implementation Groups and Officers should be established in each Region to
schedule, plan and supervise the implementation of the project on a catchment by catchment
basis within each Region. Some of the catchments will occur in more than one region
requiring a coordinated approach between regions. It is essential that all of the surveys
within the one catchment be carried out by the same small survey team to ensure
consistency.

Regional workshops organised by the State-Wide Group would introduce Regiona staff,
Loca Government, ICM groups and other interested groups and individuals to the
methodology. This group would then set up the catchment implementation groups and plan
the implementation within the region. This would included scheduling, staff allocation and
training. It would also include the gathering of the resources required for the surveys,
establishing the databases and the software and hardware required for analysis of the data.

These groups should include scientific officers (Project Officers) designated to be
responsible for the running of the surveys in each catchment including the compilation of
existing information and the initial subdivision of the stream and rivers into ‘homogenous
sub-sections. These officers should also be responsible for data entry and data analyses, on-
going maintenance of the database system and the production of the data summaries and



reports.

These Regional groups should liaise with the State-wide group on aregular basis for updates
on changes to the methodology and for answering queries about the methods and their
application in particular catchments.

3.3 Catchment Implementation Groups

The surveys and condition summaries should be undertaken within catchment boundaries as
the fundamental unit of assessment. Separate catchment groups should be established for
each catchment consisting of the Project Officers, the survey teams, Local Government and
ICM group representatives and other groups and individuals who have access to information
relevant for the survey, or are potential users of the data collected. This group should oversee
the collation of all relevant information, set priorities for surveys in different areas and
establish links to the community to establish local contacts and to advertise and promote the
project localy. This group, through the project officer, should also be responsible for
archiving the data, maintaining the databases and producing the output required for various
purposes. Some knowledge of DBASE 1V would be an advantage for this task. This group
would also plan and schedule the survey training exercise with initial assistance from the
State-Wide Group.

3.4 Regional Catchment Project Leaders and Survey Teams

Each group for the surveys would be led by a Project Officer. Each survey team would
consist of two staff - either Regional Scientific and/or Technical Officers. Each team will
require its own set of equipment and a vehicle. Generally 2-4 teams of 2 staff would be
required. A minimum of two teams will ensure that the.- surveys can be completed rapidly,
and therefore under similar discharge and other river conditions. Spreading the load between
two or more groups also helps to ensure that the surveys are completed quickly to minimise
disturbance to other activities. It also generates a sense of competition and team spirit which
helps to achieve a good result.

It is suggested that the more experienced or qualified staff act as the survey team leaders.
These leaders would be expected to be more committed to the project, being available for the
reconnoitre survey and for most of the time during the full survey of the sites. Keeping the
number of these leaders small will improve the consistency and will reduce training costs. It
is suggested that these leaders attend surveys in another catchment as observers prior to
undertaking their own surveys.

Again there are advantages in keeping the number of other staff involved in the full survey
small (less than 8 staff for each catchment) to increase consistency and reduce staff training
requirements. This has to be offset against the need to 'spread the load' allowing the task to
be spread out so that the other commitments for each participant in the Regional Office can
still be met. There are obvious advantages in choosing staff with good local knowledge of
the catchment and with suitable experience and qualifications.

The question of whether people other than the staff of the DPI could be involved in the
surveys depends on the circumstances applying in each Region. There is no doubt that many
outside people would have more than adequate qualifications and experience to undertake
the surveys which were designed to have minimal requirements in terms of qualifications or



previous experience. There are practical issues of insurance cover, availability and approvals
for use of DPI vehicles and equipment and possible travel expenses which need to be
addressed. However, a priori there would be no real reason why outside people could not be
involved, and there may be many advantages such as local knowledge and specific skills
such as in plant identification which would be an asset. Involving members of local
Integrated Catchment Management groups in the surveys would have many advantages in
allowing them to fully understand the project. The surveys would benefit from their local
knowledge. However, it is important that the objectivity and consistency of the surveys are
maintained, and so the decision will require a case by case decision. Setting minimal
qualification requirements (such as a degree or diploma) or demonstrated previous
experience in a related field would help to ensure that the people involved were capable of
the work involved.

4 Implementation Strategy

The 'State of the Rivers Project should be implemented as a Regional project under the
direction of the State-Wide Implementation Group. This group would be responsible for the
co-ordination of the project and supervision of the Regional Implementation Groups. The
project would be implemented through two training exercises: Regional Introductory
Workshops, and Workshops on Survey Techniques and Procedures. The State-Wide Group
would be responsible for setting priorities, establishing targets and schedules and liaising
with the regions to implement the project. This group would provide the initial training staff
and would act to provide advice and support for the Regions. It would also be responsible for
the on-going development of the project and compilation of data on a State-wide basis.

Once State-wide priorities have been established, the Regions involved should be contacted
and given general advice on the project, resource requirements and scheduling. In
establishing the schedules and implementation plans the following points should be
considered:

. Each Region will have to be involved in surveys of a number of catchments.

. The surveys should be scheduled for the dry season or the drier times of the year.
Seasonal rainfall patterns are therefore a consideration in scheduling the surveysin
different areas.

. An implementation plan to cover the whole State within a reasonable period of time (3-
5 years) should be developed to direct and schedule the Regional implementation.

. Initially at least, the training staff to run the workshops should come from the State-
Wide Implementation Group. There will be a need to schedule the various workshops
in terms of the availability of the staff available.

. While there would appear to be advantages in perhaps organising a single major
introductory workshop for all regions, there is merit in keeping the workshops small
and dealing with individual local issues and differences in application of the project in
different areas of the State.

. There are magjor advantages in having the Regional Project Officers, and Survey Team
leaders attend surveys in other Regions as observers before commencing
implementation in their own areas.

. The magjor catchments may need to be surveyed by major sub-catchments  rather than
all at once.

. Some of the catchments will cross Regional boundaries requiring ajoint approach
between Regions.



4.1 Regional Introductory Workshops

The aim of the introductory workshops is to introduce regional staff to the "State of the

Rivers' Project -- its aims and objectives, its resource requirements, its targets and outputs,
its linkages with other data sources and what is required to implement the project within the
Regions. This workshop of about 2-3 hours duration, should be in the form of a seminar
followed by group discussion. It should involve all the Regional staff to be involved in the
project, including the survey staff, as well as representatives from Local Government, ICM
groups and other groups and individuals for which the project is relevant.

As the project develops this could involve participation of staff who have been involved in
previously completed projects in their Regions. Completed reports and data summaries
would be very useful to demonstrate the type of output - which can be produced.

This workshop should also be directed at identifying the major issues which are relevant for
the Region, the staff and other resources which are available, and the priority areas needing
gpecial attention. The major sources of information and contacts relevant for the survey
should also be identified. This would include the availability of maps (topographic, soils,
geology and land use), relevant previous studies (environmental, resource surveys, local
plans, flood studies, water resource development plans) and specific information (such as
local vegetation keys, list of rare and endangered plants and animals and their habitats,
aquatic and riparian floral' and faunal surveys).

Appendix 2 (see Section 13.2) provides a set of overheads which could be used for the
seminar. This should be accompanied by summary documents (possibly including copies of
this manual) and copies of the data sheets and explanatory notes.

A Regional Implementation Group should be set up before (preferable) or after the
workshop. This group would then proceed to plan and organise the implementation the of the
project with assistance from the State-Wide Group (see 6. Steps for Implementing the
Methodology). The project would be implemented on a catchment by catchment basis with
the potential for separate Catchment Implementation Groups to be established within the one
Region.

Alternatively, it may be decided that essentially the same DPI team should conduct all the
surveys, with local experts being drawn into the group for each separate catchment. Once the
surveys have been planned and scheduled the training program for teaching the survey
techniques and procedures can be organised.

4.2 Initial Sub-sectioning of the Rivers and Streams and Reconnoitre
Survey

The Regional Implementation Group and the Project Officers may need some assistance with
this aspect. This depends on the experience and confidence of the Regional staff. Copies of
relevant sections of this report will provide a guide to what is required. In some instances
(probably for the first catchment survey in each Region) the State-Wide group may need to
provide someone to undertake this aspect including the reconnoitre survey, as it is a crucial
aspect of the methodology.



It is preferable for permanent survey team leaders to be selected for the surveys. It is/these
leaders who should be involved in the reconnoitre surveys. This will be invaluable in
locating the sites for the full surveys which follow.

4.3 Workshops on Survey Techniques and Procedures

The workshops to train staff in the use of the datasheets, survey equipment and techniques
(see 13.1 Appendix 1) should be focused on a'learn as you do' approach and therefore should
be scheduled to occur at the start of the first catchment survey in the Region. These
workshops should initially be run by members of the State-Wide Group or other staff who
have been involved in previous surveys in other Regions. The workshop contents and
approach are essentially identical to those adopted for the pilot survey.

The workshops will require 1 full day, but the first few days of the actual survey should also
be seen as part of the training process. It should consist of a 2-3 hour seminar in the morning
introducing the data sheets, the equipment to be used and the survey techniques and
procedures. Appendix 1 (see Section 13.1) provides a set of overheads for this first part of
the workshop. The afternoon should be devoted to a trial survey of a set 2-3 local sites
selected to include a range of conditions and stream types in the catchment. The people
present should be split into teams of two with experienced staff moving between groups to
answer questions and to help explain how the survey should be conducted. Each person
present should be asked to complete at least one of all the datasheets. The experienced staff
should also be available to lead the teams during the first one or two days of the actual
survey, and to check the datasheets to ensure that they are being completed adequately.

These first surveys should be done slowly to allow the staff to become more

familiar with the techniques. The team leaders should be responsible for checking that all
sheets have been completed adequately at each site. The Project Officer leading the survey
should be responsible for allocating the set of sitesto be surveyed by each team each day.

Once the Project has started the experienced staff who have completed a survey could act as
the trainers for other staff in their own Regions and in neighbouring Regions. Having staff
attend surveys in other Regions as observers prior to undertaking their own surveys would
also be very helpful. On-going feed-back and advice from the State-Wide group would be
necessary to maintain consistency and standards.

Some minor modifications to the datasheets may be required for the different Regions. This
mostly involves vegetation surveys. The methods allow for a checklist of species to be
recorded which includes species which are to be surveyed at every sites and a local or
regional group of species. Some modification of the procedures may be needed to cope with
surveys in unusual areas such as intermittent streams or areas where the streams and rivers
does not have a defined permanent channel or set of anabranches. These modifications and
further developments of the methodology are the responsibility of the State-Wide Group.
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5 Maps, Equipment, Resource Requirements and
Options

The basic resource requirements for the project are outlined in Anderson (1993). This
includes preliminary estimates of the minimum number of sites, staff and time required for
surveys in catchments of different size (see 5.3.13). It is suggested that the ideal arrangement
isfor 2 teams of 2 staff to conduct the full surveys and for one of these teams to conduct the
reconnoitre surveys. A Regional Project Officer would be required to conduct the initial sub-
sectioning of the stream and rivers prior to the surveys, and to define the sub-catchment
elements. This officer would also be responsible for the data entry and verification, and for
conducting the data analyses and generating the output. Final database information should be
transferred to the State-Wide Group for compiling into a State-Wide database.

The following section outlines details of the other equipment and resources required for the
proj ect.

5.1 Maps
The main issueis the map scale preferred for different aspects of the project.
5.1.1 Initial Sub-sectioning of the Streams and Riversand Site Allocation

It is suggested that the idea scale for the working maps and the catchment base map is
1:25,000. This may be impractical or too expensive in the larger catchments where 1:50,000
may be more appropriate. Where maps at these scales are not available then the finer scale
maps available should be used. Maps at 1:25,000 include many details on the location of
falls, rapids, weirs, fords and other details on the in stream habitat which are invaluable for
the surveys. This scale of map is also ideal for navigation and locating potential survey sites
that are easily assessable.

5.1.2 Map Scalesfor Initial Sub-division of the streamsand rivers

It is suggested that a scale of 1:100,000 or 1:250,000 would be adequate for use in
conducting the initial subdivision using soils, geology, land use, vegetation cover and basic
topography. Locating the barriers and major changes in stream habitats should be done using
1:25,000 maps if available. Recognising the upstream limits of streams in terms of a map
scale is probably not appropriate as it is best done by on-site inspection during the
reconnoitre survey. There will be considerable variation in different areas of the State.

5.1.3 Map Scalesfor Output and Linkageto GIS

This is difficult because to define because it partially depends on the resolution required for
different uses of the data. The major consideration is the availability of digitised map
information. Currently there is very little digitised information available at scales finer than
1:250,000 and it is unlikely that information finer than 1:100,000 will be available for only a
very small percentage of the State. This in fact limits the dependency of the project on GIS
for output. It would be unwise to set map scales for output and analysis in GIS when these
were neither achievable nor operable because such scales were unavailable or too expansive
to capture. In fact it means that an alternative output system independent of GIS should be
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developed as an interim measure.

It is suggested that if available the information should be linked to GIS topographic and
digitised streams and rivers at a scale of 1:50,000 or 1:100,000. The latter is probably what
can be realistically set as atarget given the current situation in terms of the GIS program.

5.2 Equipment
The following list of equipment is required for each survey team (2 people):

. Four-wheel drive vehicle with radio equipment and recovery gear.

. 3-5m long punt or small boat on roof rack (preferred) or trailer with suitable
outboard motor and other equipment. Larger boat for large rivers and estuaries where
several sites can be surveyed from the one launch spot.

. Compass and rangefinder for large estuaries and rivers.

. Portable GPS unit (e.g. "Magellan™) with back-up batteries and operational manual.
Additional high resolution antennae are preferred.

. Survey staff and survey tapes (50m).

. Portable, battery operated echo-sounder with transducer mounted into a 'kick-
board' or other suitable float and attachment points for ropes and survey tapes.

. Inclinometer

«  sediment sampler - "Ekman" grab type, or ssimply a closed length of pipe with
attached chain and rope for collecting surface sediment samples in deep water.

. 35mm camera and colour slide film (64-100ASA) - average of 5 shots for each site.

. Set of 1:25,000 or 1:50,000 laminated working maps with sites and other  information

marked on them with water-proof markers. Sets of data sheets, staplers, pencils and

erasers.

V egetation keys, or photographs for identifying key plant species.

30m length of rope.

Field box and protective containers for the equipment.

Personal field equipment such as waders, boots, wet-weather gear.

5.3 Resources and Options

The time and staff resources required for the project outlined in 5.3.12 and 5.3.13, (Anderson
1993) are suggested minimum requirements. The methodology is expandable allowing more
sites to be surveyed in particular catchments or sub catchments as required for specific uses
of the data. Some advice on these aspects may be required during the course of the project.
Some form of sensitivity analysis and assessment of the output amongst users may be
undertaken to modify the suggested site allocation.

It is suggested that the full surveys be conducted concurrently by two independent

teams of two staff each with its own set of equipment. The surveys could be done by one
team or by three or more teams. There are obvious advantages and disadvantagesin this. It is
suggested that two teams is the right balance between the staff requirements, training effort
and objective of completing the survey in a reasonable period of time. Most surveys can be
completed in a 2-3 week period, which again would seem to be a reasonable compromise
between the resources available

and the resolution required.
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6 Steps for Implementing the Methodology

The fundamental details of the steps for implementing the methodology are provided in the
first report (Anderson 1993). The aim here is to outline the more practical aspects of the
implementation from the stage of the preliminary planning workshop for a particular
catchment after the introductory workshop has been held.

6.1 Step 1. Preliminary Planning Workshop - 1 - 2 days

The aim of the workshop is to examine various local maps and data relevant for the study
and to discuss important local issues. The various relevant data sources should be gathered
together and examined before the meeting, including relevant maps (topographic, soils,
geology, land use, vegetative over, land use planning), flood studies, flora and fauna surveys,
water quality studies and records. The workshop should involve local government
representatives, land care and integrated catchment management groups and other interested
groups and individuals who may provide information and assistance for the survey, or who
are potential users of the information.

6.2 Step 2. Preliminary Sub-division of Streams and Rivers - Map
Exercise 1-2 days

The concept of "homogeneous stream sections' is fundamental to the methodology. The
natural and modified attributes of streams are not randomly distributed. Streams within the
same sub-catchment are likely to be more similar to each other than to streams in other sub-
catchments. Likewise the stream drainage network provides the basic link between stream
sections. What happens upstream, or in the upper catchment affects downstream sectionsin a
cumulative way. For example, if the upper catchment is cleared, all downstream sections if
the river will be affected by the changes in runoff dynamics and sediment yield which may
be produced. The concept of stream order recognizes that the flow characteristics, channel
dimensions and most physical and biological characteristics of streams will change
progressively as more and more tributaries combine into larger streams. This is the basic

thrust for integrated catchment management - that is because the streams are interconnected
in the drainage network they have to be managed in an integrated way considering this
linkage and processes for upstream impacts to be expressed downstream. This concept also
provides the basis for the sampling strategy for the "State of the Rivers' methodology. It isa
stratified sampling strategy, based on using available information to subdivide the area to be
sampled into strata or regions which share similar characteristics. The areas within the strata
are much more similar to each other than to areas in other strata. This concept is extended to
encompass a basic mechanism for sub-dividing all the stream and river sections in the
catchment into units which basically share the same natural and disturbance features. The
basic unit is referred to as the "homogeneous stream section”. The length of stream within
these sections is "homogeneous’, that is basically similar in the attributes that we are
interested in. This includes the physical and ecological features and condition, and the basic
characteristics of the stream that is present (size, substrates, flow regime, etc.). Obviously
how far this process continues depends on the scale of resolution and the priority given for
the various sources of information judged to be important for the purposes of the
methodology.
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In essence the process of sub-dividing the rivers and streams into homogeneous sections
involves an hierarchical procedure of using various sources of information to successively
sub-divide the rivers and streams into smaller and smaller units until the notion of
homogeneity is satisfied. Initialy the rivers and streams in the catchment are divided into
sub-catchment sections in terms of the major tributaries. Then barriers, geology, soils, slopes
and other information is used to assign further boundaries for subdivision. This process
continues using the visual inspections carried out in the reconnoitre. Sites are then located in
each the subsections identified which are representative of the attributes and condition
within the section. Finaly the analysis of the site surveys may reveal heterogeneity within
the sections which requires that additional section boundaries have to be added. The process
Is therefore an on-going one aimed at ensuring that the sections are homogeneous and are
adequately described by the sites chosen to be representative of them.

The aim of the initial mapping exercise isto take al the available information and maps, and
to select and use appropriate attributes to begin the subdivide the streams and rivers into
"homogeneous stream sections'. The type and extent of information available will vary
greatly in different catchments. When available 1:25,000 series maps should be used for this
initial subdivision as these maps show some in stream river characteristics such as the
location of falls, large pools, fords roads and tracks and other details important for the
survey. When these maps are unavailable the finest scale maps possible should be used to
prepare a base map. The preliminary sub-section boundaries are drawn directly onto
laminated base maps .using water-proof markers.

This first stage is directed at identifying the boundaries the 'homogeneous stream sections
without actually collecting any information. It should be emphasised that this is only a
mapping exercise designed to initially recognize the major types of streams and rivers
present and their condition, and also to initially allocate the sites. The section boundaries
may easily be changed during the reconnoitre phase, during the actual survey, or later in
response to the analysis of the site data or the actual compilation of the catchment data. The
sub-sectioning of the rivers and streams into homogeneous sections is therefore an on-going
iterative process.

Key attributes controlling the natural physical and ecological features of the stream are used
dependent on the information availability in each catchment. A set procedure for sub-
dividing the rivers and streams can not be formally established because the type of
information and its relevance and importance will vary in different areas of the State. It
should be emphasised that no datais complied at this stage, it is only an exercise to allocate
the sampling effort. Data complied during and after the survey is compiled and used for a
more formal classification. Some of the more important attributes listed in approximate order
of importance for the project are:

. Sub-catchment structure / stream order - the addition of each new tributary to the
major channel changes the hydrology and also affects sediments, channel morphology,
channel habitat diversity (pools riffles runs etc.), substrates, bed and bank condition
and the general features and the ecology of the stream. Sub-section boundaries are
therefore established at each tributary junction, up to a scale of about 1:100,000. The
tributaries are similarly divided into sub-section elements.

. Natural and Artificial Barriers and Obstructions = barriers are established at major
artificial dams and weirs; at natural barriers such as water falls, rapids, in stream
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wetlands; and at other locations of barriers and obstructions. Dams and weirs act as
sediment traps and lead to changes in flow regimes downstream. The entire reservoir,
weir pool or natural lake is designated as one or more distinct sections because of the
different habitat upstream of such barriers. These and other barriers such as water falls
and rapids act as barriers to fish movement and the passage of other animals often
leading to changes in community structure.

mum Subsection boundaries established
at each of the junctions in the
drainage network

- OUb-section boundaries established
at major natural and artifical barrier

. Altitude, catchment slope and stream gradient = Altitude itself is an
important parameter affecting local climate and the of many plant and animal
species. Catchment slope affects run-off dynamics and this influences channel
morphology. Stream gradient is also of fundamental importance for stream
classification as it affects flows, sediments and many other physical and
biological features of streams. The altitude categories chosen will depend on the
catchment its topography and location. Likewise the categories for stream
gradients will depend on local conditions. Some of the obvious boundaries are
the upstream and downstream ends of gorges where streams descend rapidly
from coastal escarpments, waterfalls and rapids, tidal limits and the upstream
limits of the broad alluvial floodplains. Climatic and rainfall maps may also help
to identify suitable boundaries.
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. Geology and soils- Again the geology and soils of the catchment and the
geology beneath the stream bed are important in affecting the channel
morphology and other features of streams.

Altitude

Major sand

and gravel

extraction
sites

Cleared
Sub-catchment

Additional section boundaries are located using altitude, extent of clearing of the sub-
catchments, site of major disturbance and other parameters.

. Land Use, Vegetation type and Vegetative cover - Sub-section boundaries
should be established at major discontinuities in existing vegetation, for
example conservation areas (National Parks, State Parks and conservation areas
and other reserves), forests, plantation areas, and boundaries of natural
vegetation types. Major land use types, and urban boundaries may also be used
to identify different stream sections.

. Land System and climatological boundaries - Land system and
climatological boundaries can also be used to sub-section the streams. Again
the locations where the boundaries between different land system types intercept
drainage lines can be used as the location of stream section boundaries.

. Tidal limit and boundaries between intermittent and per manent streams -

Boundaries are also established at the tidal limits and between permanent and
intermittent stream sections.
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. Source or discharge points for pollution or disturbances - Pollution
discharge points and locations of major sources of disturbances are also
important. Sites downstream will be affected. Examples of such sites and
disturbances are ;- sewerage and industrial discharge points

0 sand and gravel extraction

O dairies, piggeries and cattle feedlots

o0 siteswith flood gates, levee banks, other control structures, tide
barrages, etc.

. Sites of major stream diversion - These represent potential sources of
disturbance to conditions downstream.

. L ocations of major discontinuities of stream condition or river management
activities - These disturbances including channelization and bank protection
works.

. Aerial Photography and reconnaissance by plane of helicopter - Good
quality, recent aerial photography is an excellent source of information for
conducting the initial subdivision and inspections from the air may also be
useful. However, it should be emphasised that the focus of the study is on the
instream attributes, most of which cannot be seen or assessed remotely. The use
of these techniques depends on the availability of materials and staff trained in
their use. The time and financial resources required may be better used in
expanding the reconnoitre, ground-level inspections, except in the larger
catchments. This provides information at the scale needed for the sub-section
rather than the broad scale overview.

6.3 Step 3 - Initial Allocation of Potential Sites

Using this preliminary information, the potential number of sites which can be surveyed
dependent of the resources available, and the established resolution and priorities can be
allocated to the sub-sections. This can be done on based relative sub-catchment size or
length of streams present. However, it may be decided that more detail is required in one
particular sub-catchment for various reasons. Approximately 120-130% the projected
maximum number of sites predicted to be completed in the time allocated should be assigned
to the catchment. This allows for choice between potential site locations after the reconnoitre
phase. The allocation of the sitesis an hierarchical process moving down through the various
levels of stream and river classification made after the sub-section boundaries have been
assigned.

6.4 Step 4 - Reconnoitre Survey - one team of 2 covering 20-30 sites
per day

Using the base map prepared by thisinitial subdivision a reconnoitre survey is conducted to
further test the notion of homogeneity of the sections and to continue the subdivision process
using visual assessment. A series of potential survey sites, representative of the habitats and
condition within the sections are also identified, located and photographed. Once again this
Is essentially a map exercise at this stage with only the 'Site Description’ datasheet being
completed and a set of photographs taken. This saves considerable time during the full
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survey of the sites. Again this process is directed by the number of sites which can be
allocated to the catchment and in turn to each of the sub-section. Each sub-section should
include at least one representative site. Additional sites can be allocated at approximately
equal distances apart along the stream length within the sections (systematically allocated to
the strata).

The magjor consideration in selecting the sitesis the extent to which they represent

the stream or river characteristics and physical and ecological conditions within the sections.
An overriding consideration in the choice of sites is ease access. Sites selected should be
easily accessible and easily located. In practice most of the sites will be locate upstream of
bridges, or fords or locations where the river of stream is close to roads or tracks. Locating
the actual survey site 50 — 100m upstream of a ford or bridge should eliminate the effects of
the structure on the conditions at the site.

Allowing more travelling time for negotiating difficult tracks, or for walking across farm
land without road access may be justified for the less disturbed sites with difficult access.
But it must be remembered that each site should be able to be completed in about one hour
including travelling time. Having local residents accompany the survey team during the
reconnoitre is invaluable both in navigating and finding potential sites. Contacting local land
ownersis also very helpful but the benefits have to be balanced by the extratime taken. This
means that it is probably only justified in upstream less disturbed sections where no fords or
other access points are readily available.

Sites should be selected which are representative of the local habitats and conditions in the
area, but which also include the deepest pool in the area and the range of channel habitat
types (pools, riffles, runs etc.) present in the section. Sites may be located immediately
upstream and downstream of barriers such as waterfalls, rapids and weirs as this saves
travelling time.

The location of potential sites are marked onto the working maps. It is also a good

idea to also record a summary of key features as notes on the map. These notes can then be
used to check existing subsection boundaries, to add new ones and also to select sites for the
full survey. The notes should include maximum depth and width of pools, condition of
riparian vegetation, channel habitat type and bed substrates. The sense of scale and
resolution need to be kept in mind when conducting the reconnoitre survey. Initially
allocating numbers site to the subsections helps with this process.

6.5 Step 5 - Training Workshop
The workshop has been previously described (see 4.3)

6.6 Step 6 - Detailed Site Survey - teams of 2 covering 6-12 sites per
day

The detailed site survey is then conducted at the series of potential sites allocated for each
section. Some sites may only be partially surveyed, with only a location and a set of
photographs being taken. Additional sites may be added at this stage. The precise location of
the survey reaches may also be varied from that described due the reconnoitre survey. Notes
taken during the reconnoitre can be used to select between several potential sites available
for each area.
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A set list of siteswithin asmall local area should be allocated to each survey group each day.
This reduces travelling times between sites. The emphasis should be on meeting the target of
8-10 sites per day. Spending too long at one site is to be avoided, by sticking to a maximum
time of one hour per site including travelling times. The sets of data sheets should be
checked for completeness before moving onto the next site. Taking a photograph of an
appropriate label for each film (date and first site number) on each film will help to sort out
the films when they are returned after processing.

At the end of each day the completed data sheets should be collected and safely stored, and
the location of any new sites added to the base map and working sets of maps.

6.7 Step 7 - Sub-division of the catchment at the stream boundaries

Sub-catchment boundaries are drawn on the base maps for each of the stream and river
sections. This can be done manually using the elevations on the topographic maps, or later
using the GIS if the topographic information has been captured. The data sheets for the sub-
catchment boundaries can then be completed including the numbering code and the location
of the centroid for the element, the downstream limit on the major drainage line and other
information. Each homogeneous stream section then has its associated sub-catchment
element and one or more sites representative of the physical and environmental conditions
and habitat features within the section.

Optionally these sub-catchment elements can then be digitised or scanned and entered into a
GIS system, which can then be used to obtain information on the catchment area, average
elevation, mgjor and minor stream lengths and other relevant information. This depends on
the availability of digitised river and streams and topography for the area. Otherwise the
basic information can be obtained manually. .

6.8 Step 8 - Data entry and verification

The data recorded on the set of datasheets for each site are then entered into the databases
and verified. Additional non-survey data can be added. Data entry formats and programs are
available which simplify this task. Careful checking of the data entered is essential.

6.9 Step 9 - Archiving of Photographs and Data sheets

The' photographic record and 'the data sheets themsel ves should be properly archived so asto
provide an efficient bench mark for future studies.

6.10 Step 10 - Data Analysis and Classification of Sections

Once the data entry has been completed the various data analysis, classification and report
generating programs can be run and the results examined. The classification can then be
revised and verified against other available information on the condition of the streams and
rivers in the catchment. Various analysis and report generating programs are included in the
package. Datarelating to the sites themselves, either individually or grouped in various ways
can be produced as summary reports. This includes grouping the sites into sub-catchments or
using other criteria. Classified site and section groups can be generated using various criteria
that can be transferred to the GIS for producing summary maps. Reports and data summaries
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can also be produced relating the 'homogeneous' sub-sections.
6.11 Step 11 - Further Sub-sectioning

The analysis of the site data and the verification of the output may revea that further sub-
sectioning may be required. This can be done by reworking the base map and modifying the
sub-sectional information.

6.12 Step 12 - Preparation of Final Reports and Data Summaries
The final reports and data summaries can then be prepared.

6.13 Step 13. -Establishing Interfaces with Sources of Additional
Catchment Information

For subsequent more detailed analyses including investigation of the sources and processes
of problems relevant for integrated catchment management it will be necessary to establish
links with other sources of information. A GIS system can be used for this purpose by
making use of the sub-catchment and subsection boundaries. Alternatively separate linked
databases can be established in DBASE IV or in other databases compatible with DBASE IV
(see 5.3.11 in Anderson 1993).
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7 Database Manual

The database system for the project has been set up using the DBASE IV package. The
objective was to keep it a simple as possible and this means that some basic understanding of
DBASE 1V isrequired to operate the package.

7.1 Opening the Database System

The databases and the various programs are set up in a sub-directory (STATE) of the
DBASE directory. To open the package requires the following commands:

cd\dbase\state
<enter> - opens the state sub-directory
dbase

<enter> - opensthe DBASE |V package

The various programs are displayed using the catalogue facility of DBASE 1V which
provides a simple means of operating any of the packages.

Initialisation
The program "setup” (listed under the applications menu) is used to perform the basic setup

for the program allowing the basin and survey number to be set and setting up the various
arrays and other elements for the programs. This should be run at the start of each session.
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7.2 Structure of the Database System

There are 11 separate databases for the survey data each linked through the site code field.
This site code is automatically generated when the input program is run.
e.g.

Site Code 141012101210992

141 012 101 210992
Basin No. Sub-section No. Site No. Date (21 September 1992)

Databases (in alphabetical order)

Name Database

AQUATIC Aquatic Habitat (sheet 10)

BANK Band Condition (sheet 7)

BED&BAR Bed and Bar Conditions (sheet 8)
CHABITAT Channel Habitat (sheet 5)

CROSS Cross-Sections (sheet 6)
ENVIRONS Reach Environs - Temporal and Spatial (sheet 4)
HYDRO Hydrology (sheet 2)

RATBLANK Non-survey Database for the Blank Ratings
RATINGS Non-survey Database for the Rating Formulae
SCENIC Scenic, Recreat. and Conservation Values (sheet 11)
SUBSECT Sub-Section Element (Sheet 1)

VEG Vegetation (Sheet 9)

These databases are listed aphabetically under the "data’ column of the catalogue. The
structure of the databases can be altered in the following way :

choose the database from the 'Data’ column of the catalogue
< Enter>

--> Use File Modify structure/order Display data

choose 'Modify structure/order’
< Enter>

This then opens the structure of the database which can then be altered using the
menus and standard procedures (refer to DBASE |V manual).

7.3 Data Entry Forms

A data entry form has been created for each database and associated data sheet. These forms
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mirror the layout on the data sheets and provide a ssmple way of entering the data. Each of
the forms has the same name as its associated database.

These forms are listed under the "forms" column of the catalogue.

The layout of the forms can be altered, and various fields can be added or deleted in the
following way :

choose the database from the 'Data’ column of the catalogue
<Enter>

---> Use File Modify structure/order Display data

choose 'Use File'
< Enter>

choose the form from the 'Form' column of the catalogue
<Enter>

---> Display data Modify layout

choose 'Modify layout'
< Enter>

This then opens the form for displaying the database which can then be altered using the
menus and standard procedures (refer to DBASE |V manual).

7.4 Entering Data

Entering data is a simple matter of opening the database and then opening the associated
entry form.

741 Enteringthe Survey Data

Important: The programs have been written in a way that assumes that there is a
complete set of all the survey sheets for every site surveyed. This has been done for a
number of reasons but basically it is easier to deal with blank sheets of data than
missing sheets of data. Thisappliesto the following data sheets:

[ Sheet 3 Site Description

Sheet 4 Reach Environs - temporal and spatial
Sheet 5 Channel Habitat

S?:,;I?r{ Sheet 6 Cross-sections
the Sheet 7 Bank Condition
Sheet 8 Bed and Bar Conditions
Databases

Sheet 9 Vegetation
Sheet 10 Aquatic Habitat
| Sheet 11 Scenic, recreational and conser vation values

There must be one of these sheets entered for every site surveyed, even if some of the
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sheets were not filled in. This applies to the 'photograph only' sites were only the Site
Description sheet has been completed.

To facilitate this a data entry program has been written called "SIN.PRG" (listed as SIN
under the "applications" column of the catalogue). This program automatically opens each of
the databases and data entry forms in turn and also automatically enters the common data
(date, basin, sub-section, site and tributary name on each sheet) into each of the databases as
it is opened.

Thisprogram 'SIN' should always be used when entering the survey data.

It isused in the following way:

choose 'SIN' from the 'Applications column of the catalogue < Enter>

--> Run application Modify Application

choose 'Run application’ < Enter>

--> Are you sure you want to run this application?

Yes No
choose'Y es

The program will then ask a series of questions to obtain the information which is common
to all databases and are used to generate the 'site code'.

Once entered thisinformation is stored and is automatically entered into each database as its
form is opened. This savestime and is essential for ensuring that this information is identical
on each of the component databases forming the compl ete set.

> day =
enter the day from the date on the 'Site Description’ datasheet e.g. 12 <Enter>
--->day — 12
month =
enter the month from the date on the 'Site Description’ datasheet e.g. 03
<Enter> .
-->day =12
month = 03
year —
enter the year from the date on the 'Site Description' datasheet e.g. 92
<Enter>
--->day — 12
month = 03
year = 92
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recorder =
enter the recorder's Name from the 'Site Description' datasheet e.g. Bill
Smith
<Enter>

--->day = 12
month = 03
year = 92
recorder = Bill Smith
assistant =
enter the assistant's Name from the 'Site Description’ datasheet e.g. Tom
Jones

<Enter>
--->day = 12
month = 03
year = 92

recorder = Bill Smith

assistant = Tom Jones
/In the same way the Basin, Sub-section number and site number and tributary name
can be entered (e.g.).
--->day = 12
month = 03
year = 92
recorder = Bill Smith
assistant = Tom Jones
basin = 141
sub-section = 99
site number = 99
tributary = Coes Creek
<Enter>
---> Opens up a new 'Site Description' sheet onto which the above information has been
entered.

The rest of the data from the Site Description sheet can then be entered into the appropriate
fields.

7.4.2 Enteringthe Sub-section Data

Thisis done by running the 'SUBSIN' program:

choose 'SUBSIN' from the 'Applications' menu of the catalogue.
<Enter>

\then provide the required information as described in 7.4.1 and begin entering the data (no
site information is entered).
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743 EnteringtheHydrology Data
Thisis done by running the 'HY DROSIN' program:

choose 'HY DROSIN' from the 'Applications menu of the catalogue. <Enter>
then provide the required information as described in 7.4.1 and begin entering the data.

There are some fields in the database which are shown on the Site Description form but
which are not shown on the data sheet itself. The use of these fields is explained later.

Not Surveyed [| @ enter '1' if no data collected
Groups 1] 23450 ¢[J7s[ °[]

f

used for temporary and permanently
labelling and grouping the sites e.g.
for identifying all the sites in each of
the major sub-catchments. This is
explained later

Once all the data has been entered onto the form:

<Control> <End> pressed simultaneously saves the record and opens up the next
database and form.

To exit from the program at any stage:
<escape> pressed twice or more in rapid succession -->
*** INTERR UPTED ***
DO loader
Cancel Ignore  Suspend

choose 'Cancel’
<Enter> then exits from the program and returns to the catalogue.

NOTE: If it is necessary to exit from the program, the incompl ete set of database records has
to be deleted from the databases ( see Editing and Deleting Records).

Special Note for the Cross-Sections Datasheet

The SIN.PRG program is set up for entry of 2 cross-sections at each site - one for a pool and
one for a rapid, run or one of the other channel habitat types with higher flows. However, at
certain sites only one cross-section is taken. The cross section datasheet also allows for extra
pages to be added when there are more than 8 readings, with up to a maximum of 15 such
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readings being catered for in the database. Also cross-sections may not be measured at some
sites. These different possibilities are dealt with in the following ways.

1. No cross-section taken
Mark the first sheet as not surveyed (enter '1' in the 'not surveyed' box) Delete the
second sheet (see below).

2. Only asingle cross-section taken.
Complete the first form.
Mark the second form as arecord for deletion and delete it in the following way:

<PIO> opens up the menus
choose 'mark record for deletion’ in the 'Records menu
<Enter> marks the second record for deletion
choose 'Erase marked records in the 'Organise’ menu.
<Enter> packs the database erasing the marked second and unwanted cross-section
3. Allowing for additional pages for a cross-section
Complete the first page ( including entry of "1" in the field Page No. for Extra
Readings). This entry will activate the creation of an additional record for the extra
data.
7.5 Editing data
Data in existing records can be edited at any time using the 'Editor' program:
choose 'EDITOR' in the 'Applications menu
<Enter>
then enter the database file (e.g. SITE) and entry form names (e.g. SITE) when prompted by
the program and then the site number.
The record can then be edited.
7.6 Deleting Records
Records can be deleted in a number of ways:

Known records numbers or records at the end of the database - These can be
deleted using the catalogue.

Choose the database from the 'Data’ menu of the catalogue < Enter>

-->UseFile

Modify structure/order Display data

choose 'display datal

< Enter> displays the datain BROWSE mode from the top of the database <PIO> to get

access to the menus
choose 'last record' or 'record number' {?} from the 'Go to' menu to select the record
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<Enter> |ocates the record

choose 'mark record for deletion' in the '‘Records menu
<Enter> marks the record for deletion

choose 'Erase marked records' in the 'Organise’ menu.
<Enter> packs the database erasing the marked record.

Specific Sites - These can be deleted by selecting the sites for editing (see 7.4)
and then marking and erasing the record.

More detailed searches = Simple searches can be made using the search facilities
built into the BROWSE and EDIT facilities of the DBASE IV package (see the manual).

Choose the database from the 'Data’ menu of the catalogue < Enter>
---> Use File
Modify structure/order Display data

choose 'display datal

< Enter> displays the datain BROWSE mode from the top of the database <FIO> to get
access to the menus

move the cursor to the field to be searched

choose 'match capitalisation’ = yes or no from the 'Go to' menu

choose 'Forward search’ from the 'Go to' menu to find the record

check that the record highlighted is the one required and then mark and del ete the record.

More complicated searches can be conducted using the LOCATE command (see DBASE IV
manual).

7.7 Verifying Records

Because the data entry forms mirror the datasheet layout the data is best checked on the
screen rather than by printing hard copy. Query forms for checking the fields against
maximum and minimum values could be developed to reduced errors, but there is no
substitute for careful checking when first entering the data.

7.8 "Housekeeping" Programs

A series of housekeeping programs have been included to help manage the databases. All of
these programs are run from the catalogue screen by running the application.

DUPS - This program checks for duplicate records entered for the same site for all
the databases or for a single stipulated database. Such duplicates interfere with the report and
data summary programs. When found the record appears on the screen where it can be
marked for deletion, or other checks made.

SITE_CHK - This program checks the integrity of the database by ensuring
that a full set of at least one record for each of the survey datasheets is present for
every site number included in the SITE.DBF database.
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CHGSECT - This program alows the sub-sections to which the sites are
allocated to be changed. It requests the site and sub-section numbers for each change or a
sequence of site numbers and designated sub-section numbers to be changed. The changes
are then made to all of the databases.

GROUPCHG - Thisprogram issimilar to CHGSECT but it allows the sites to be
allocated to various groups by entering site numbers and group categories. These changes are
then made to all of the databases.

CHANGRAT - This program is used to change the scaling factors for the
calculated ratings for various groups of sites. The scaling factors can be changed manually or
automatically by using the maximum value recorded for each rating in each group.

NEWGRP - This program allows sites to be allocated new group categories. All
databases are changed.

NOSURVEY - This program is used to automatically mark all the databases and
"not surveyed" when the SITE database record has been marked as "not surveyed" ( "1"
entered into the field). This avoids having to change all these manually.

7.9 Data Output Programs and Reports

Various programs have been provided for generating summaries and reports. All reports are
produced using the REPORTS.PRG. Reports can be written to the screen, to a printer and to
afile. There are awide range of options for grouping sites and sub-sections and various other
options. A series of procedures are used to support these report programs ( e.g. REPORT_A,
REPORT _B etc.). These report programs are also used to generate the ratings for each of the
components (see the next section). There are two major approaches:

1. Site Summaries- Datafor the sites is summarized ignoring the classification of
the sites into the sub-sections. These summaries are mostly used for preparing general
whole catchment and major catchment summaries of the data. Output can be
generated for various groups of sites and compared with designated standard or
pristine sites within each group.

2. Sub-section Summaries - Data summaries are prepared for the sites grouped into
the sub-sections. The sub-sections may be grouped in various ways and again the
results can be compared with designated standard or pristine sites for each group.

79.1 SiteSummaries

A group of site summary program have been written to provide rapid and simple statistical
summaries of the major attributes, targets and outputs described in Section 7., in Anderson
(1993). These summary programs only produce screen output. Listed in alphabetical order,
with the names providing the obvious links to the components these programs are :

AQUATER
CHABITER
BANKER
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B&BER
CROSSER
ENVIRER
SCENER
VEGER

Each of these programsis run by selecting it in the '‘Applications menu of the catalogue and
pressing
<enter>
each program then asks for entry the group selected suchas GPl = |, or GP2 > 2, or
the output can be generated for all groups combined, or for each individual group listed
as a separate output (by entering "ALL").

These programs were used to provide the initial analysis of the data for the pilot survey on
the Maroochy River catchment (see Section 10. Anderson , 1993). Sample outputs from
these programs are provided in Appendix 3 ( Section 13.3).

The more detailed site summary reports are produced using the REPORTS program. This
program is run by selecting it from the 'Applications' menu and pressing <enter>
then it is simply a matter of choosing the 'SITE' options from the listed options.

79.2 Sub-Section Summaries

These reports generate a summary report for all components as output to the screen or to a
printer. The reports may be produced for individual sub-sections summarizing the data
collected for the sites within these sections, or for stipulated groups of sub-sections (e.g. for
maj6r sub-catchments or other grouping). Once again standard sites can be stipulated for
comparison. The grouping for the subsections may be different from those used for the sites.
The procedures are the same as for the site summaries (7.10.1) except that the Sub-Section
options are chosen. Sample outputs are provided in Appendix 3 at the end of this report.

7.10 Generating Groups and Classification Criteria

Groups can be generated using the Group fields and various selection criteria. This process
may be required for ICM, for example putting sites with remnant riparian zones of various
widths into various categories, such as >50m, 20-49m, 10-19m, 5-9m and <5m. The program
NEWGRP has been provided for this purpose. This can also be done using the REPLACE
command in DBASE 1V (see manual).

8 Ratings, Groups, Classification and Condition
Assessment

The classification procedures inherent in the "State of the Rivers' assessment depend on
having a set of grouping fields. The sites are already grouped into sub-sections, but it will be
necessary to also group sites and sub-sections in other ways - for example to group sites or
sub-sections into sub-catchments or into various categories in terms of one of the condition
criteria. To simplify the analysis and presentation of the data it is important that the
supporting programs of the package enable this to be done and also allow the results of
various analyses to be permanently recorded. This saves time by avoiding delays in having to
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re-calculate the ratings or the group classifications every time they are needed. This need is
satisfied by having a series of group fields and rating fields present on each site record for
each datasheet, and also a separate group for the sub-sections.

Subj Calc. Extra
Rating Rating Rating
+ Sc Subj Sc Calc.
GP1 GP2 GP3 GP4 GP5 GPé GP7 GP8 GP9 SCGP Rating Rating
L_llII]IIIIIII—_IIIIJ"IJIllIIJlIIlI
[
Group Fields Rating Fields

8.1 Group Fields

There are 9 group fields for each database (information type), and a separate set for the sub-
sections. These can be entered manually or by program (NEWGRP), for sub-catchments,
estuarine-non-estuarine and various other classifications.

SCGP isaspecia grouping field set aside for the scale groups for the ratings.

8.2 Rating Fields and Scaled Rating Fields

Each database (information type) includes five rating fields - both for the semi subjective
rating made during the surveys, and calculated rating derived from the objective data
collected. Each rating field is generaly scored as a percentage with 100% representing
pristine conditions. These ratings are generated by the analysis

programs of the package.

SUBJ - thesubjective rating scored from - 100%.

CALC - the caculated rating derived from various attributes fro each component. It is
also scored from O - 100%.

EXTRA - isused to store an extraderived rating or value for classifying the sites and
sections.

It is important that these ratings can be scaled. The concept is that a western draining stream
in the Murray-Darling Basin can not be compared on the same scale as a tropical rainforest
stream. Each rating can therefore be scaled using the scaling fields. These are also generally
entered as a percentage ( e.g. 80% ==> multiply the raw rating by 100/80). These scaling
factors can be entered manually, but there are also a program (CHANGRAT) which assign
scales for selected groups of sites. For example it may be decided that the scales should be
set to the maximum values in each sub-catchment. The program will automatically determine
these maximum ratings and will assign them to each site /sub-section in each subcatchment
(using one of the group fields). The scales may also be set on a regional basis or using some
other criteria. The are probably of most relevance when comparing catchments, but they may
also be important in sub-catchments and in other areas such as estuaries, tidal/non-tidal,
upland/lowland, and various altitude and vegetation pattern grouping. These scaling factors
are stored in the RATINGS database (described below).
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SSUBJ isthe scaled subjective rating scored from O - 100%.

SCALC- is the scaded caculated rating derived from various attributes fro each
component. It isalso scored from 0 - 100%.

8.3 Rating Formulae

It is important that the rating formulae are easily understood, explicit and easily changed or
modified during the initial phase of the implementation. A separate database had been set up
to store al the weighting factors used for each parameter contributing to the rating
(RATINGS). This aso stores the scales for each category of the group field used for scaling
purposes. The formulae used to derive the various ratings are described below for each
component. The various weights and values assigned initially assigned have been shown in
bold text. Each of these values can be changed in the RATINGS database.

The ratings are generated as an option in the REPORTs program. This automatically
calculates the ratings and assigns them to the appropriate component database or the sub-
section database. All reports include statistical summaries of the rating fields produced by
recalculating them for the stipulated report group and for the ratings stored for each site or
Sub-section.

831 SUB SECT

The SUBSECT database includes the ratings summary for all the sites in the sub-section for
each of the individual components described below. There is also a set of ratings for the sub-
section itself which is used to store the overall weightings for the sub-section. Thisis derived
from interpreting all of the component data and other information.

832 SITE

Ratings are not relevant for the information collected on the site database. The fields are used
to store information derived from the Channel Habitat form (described below). The mean
average depth of pools in the section and mean average width (m X 10), unsealed and scaled,
derived from the channel habitat database are recorded as well as the average height of
waterfalls, rapids or cascades at the sites. Thisinformation is useful for classifying the sites.
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Scaled Mean average Scaled Mean average

depth Mean average width
of pools (m X 10) width of pools (m X 10)
Mean average of pools (m X 10)
depth \ Waterfall or
of pools (m X 10) Cascade
Subj CaIc Fitis Height (m)
Rating Rating Ratmg
Sc Subj Sc Calc.
SCGP Rating Rating

I IIIII|L1

833 HYDROLOGY

Not currently used. It will be used to store the summary parameters derived from the
HYDSY S package.

834 ENVIRONS

Scaled reordered and ) Scaled Mean maximum
re-scaled disturbance Mean IS0 width
rating width of pools (m X 10)
Reordered and of POOIS (m X '10)
re-scaled disturbance\ (not disad)
rating
Subj Ca.lc Extra
Ratmg Rating Rating
Sc Subj Sc Calc.
SCGP Rating Rating

T—H_II——IIIIII__I

Subjective Rating = The subjective rating is simply the re-ordered disturbance rating on the
datasheet re-scaled to 100%.

Subjective Rating — (7 = disturbance rating) * 100% /6

Sites with both the riparian vegetation and vegetation on the adjacent land undisturbed with
no invasion by exotic species are rated at 100% (1" in the original code).

calculated Rating = The calculated ratings are derived by reordering the categories used for

recording the various types of land tenure, local disturbance and land use. These are then
applied using the formula.

Calculated Rating = tenure X (60%)
+ local disturbance X (15%) (none=20%)
+ land use X (20%)



The codes used to convert the tenures for entry into the formulae are as follows:
2=>7,3=>6, 4=>5, 5=>4, 6=>3, 1=>2, 7/=>1.

The codes used to convert the land uses for entry into the formulae are as follows:

1=>6, 2=>7....... 9=>14, 14=>5, 15=>4, 12=>1, 11=>2, 10=>3, 13=>15.

The codes used to convert the disturbance types for entry into the formulae are as follows:

3=>15,4=>14,5=>13,6=>12,10=>7, ....... 14=>11, 7=>6,8=>5, 9=>4, 14=>3,
the remaining types remain unchanged.

The average revised code for each type (tenure, land use and disturbance types) is then
calculated and then scaled to |00, before being multiplied by the weightings and added to

give the final derived ratings. Site in National and State Parks (tenure = 7 or 6 ) with land
use as a park or reserve, and no local disturbances rate at 100%.

835 CHANNEL HABITATS

Scaled mean average
non-pool depth at the Mean average
water mark (m X 10) non-pool width at

the water mark (m)

Scaled mean average
non-pool width at the
water mark (m)

Mean average

non-pool depth at the T Chan‘nel
water mark (m X 10) o Hablfat
Su.b J - Calc. Extra D;;gréity
Rating Rating Rating

* Sc Subj Sc Calc.
SCGP Rating Rating
L1 L) T

The ratings are not really relevant for the Channel Habitat information. The fields have
therefore been used to store other summary information as shown above. In this case the
average depth (XIO) and width of the non-pool habitat types (all types except pools and
backwaters). Similar information for the pool habitats (pools and backwaters) is stored using
these fields in the SITE database.

The Channel Habitat Diversity Index = Thisis calculated from the formula:

Diversity Index = (X In (percent for types present) ) - In (100).

This is similar to other diversity measures with the maximum values (100) occurring when
there are a wide variety of types present each of which are present in equal percentages
within the reach (e.g. 20% pool; 20% rapid; 20% cascade; 20% riffle; and 20% backwater).
Reaches where only one type is present are scored as "l ". Reaches dominated by one type
also score low values of the index. This diversity index gives a measure of the diversity of
channel habitat types and therefore the range of biological habitats present in the reach. Each
channel habitat type hasits own set of depths, flows, substrates and gradients.
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83.6 CHANNEL DIMENSIONS

Maximum mean Maximum mean
Maximum pool width at particle size diameter particle size diameter
the water mark (m) (mm X 10) (mm X 10)
in pools in non-pools
Maximum pool Channel
depth at the water \ width / depth
mark (m X 10) ratio
Subj Calc Extra at the water
Rating Rating atmg mark
Sc Subj Sc Calc.
SCGP Ratmg Rating

IIIIII1

The ratings are again not really relevant for the channel dimension information recorded in
the CROSS database (cross-section data). The fields have therefore been used to store other
summary information as shown above. In this case the maximum depth and width of pools at
the water mark, and the width / depth ratio have been recorded. Two of the fields have also
been used to store the maximum mean particle size diameters for pools and non-pools (X
10). The water mark relates to the usual or more common inundation level in the stream and
so this information provides a standardized measure of the size of the stream. The sediment
particle sizes are also important for characterising the type of habitats present. (Note: "0"
represents particle sizes less than 0.1 mm and "-99" is used to indicate that no sediment
information was recorded)

8.3.7 BANK CONDITION

Scaled reordered and Mean percent of  Scaled mean percent of
re-scaled instability the bank which  the bank which is rated
rating is rated as stable as stable
Reordered and
re-scaled instability \ Instability type
rating X and severity
Subj CalC Extra
Rating Rating Rating
Sc Subj Sc Calc.
SCGP Rating Rating

N I I I I O I O I

Subjective Rating = The subjective rating is simply the re-scaled "Overal Instability
Rating" and the "Susceptibility to Erosion Rating" combined for both banks. Scores of 100%
occur when both banks are rated as having minimal instability and susceptibility to erosion.
The contribution of the two ratings are weighted.

Subjective Rating = (80%) Instability Rating + (20%) Susceptibility Rating
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Calculated Rating = The calculated rating is determined from the percentages of the lower
and upper banks on both sides which are rated as " Stable" (recorded as 0-100%).

Calculated Rating = (80%) % Upper bank stable + (20%) % Lower bank stable averaged for
each bank)

ExtraRating = Thisis used to record the major direction of the instability, that isin terms of
erosion (eroding and slumping), or aggradation. In either case the average erosion (halved) is
scored as a percentage reduction from 50%, and the average aggradation (halved) is scored
as a percentage increase from 50%. The maximum of the two scores as positive and negative
shifts from 50% is then recorded in the field. This then represents the dominant direction of
the change in condition prevailing at the site.

8.3.8 BED AND BAR CONDITION

Scaled reordered and Scaled mean percent of
re-scaled stability Mean percent of the bed which is rated
rating the bed which is as stable
Reprdived sl rated ae stable -
re-scaled stability \ / InstabllltY_ type
: and severity
rating
Subj Calc Extra
Ratmg Rating Ratmg
Sc Sub] Sc Calc.
SCGP Rating Rating

IIIIIJIIIIII

Subjective Rating = The subjective rating is simply the re-scaled "Overal Bed Stability
Rating". The ratings have been weighted and averaged for both banks.

Stable ("3") => (100%)
Moderate Erosion or Aggradation ( "2" or "4") => (50%) Severe Erosion or Aggradation (
"1" or "5") => (20%)

Scores of 100% occur when both beds are rated as being stable.

Calculated Rating - The calculated rating is different depending on whether the
dominant process is aggrading (bars present) or eroding.

Aggrading Beds (bar size >0; bed stability rating >3)

The bar size as a percentage of the bed is multiplied by 1.5 to derive an initial index
(maximum bed sizes are around 70-80%).

The rating is based on the size of the bar. The bed stability rating (BSR) is also taken into
consideration. For bar size < 5% the BSR > "3" the value calculated above is used instead of
the index of the severity of the aggradation( "4" => 50% (Le. 100-50); "5" => 80% (Le. 100-
20). Otherwise the index is the average of the bar re-scaled bar size and the index derived
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from the BSR.

The indexes are then multiplied by a weighting for the type of bar present (note in reverse to
their relative importance because the index is later subtracted from 100%):

Point => X (90%)
Alternate => X (90%)
Island => (95%)
Encroaching Vegetation Obstructions  => X (95%)
Bar Plain => X (85%)
Infilled =>X (85%)
High Flow deposits => X (100%)

The values are then scaled according to the angularity of the bed particles. The more angular
the more recent the aggradation with input of new materials from outside the channel.

Index = Index * { (1 + (60%) /1000) * ( 4 - gravel angularity category) }
The values are then scaled according to the shape of the bed particles. The more rounded the

more mobile the particles and the more likely the sediment will continue to be passed
downstream.

Index = Index * { (1 + (40%) /1000) * (4 = gravel shape category) }
Eroding Beds ( bed stability rating < "3")
T1;1e index for the eroding beds are based on the subjective stability ratings given above.

Thisindex is then modified according to the factors controlling the stability, bed compaction,
surface cleanliness and the controls present.

Index = Index * { (1 + (50%) /1000) * ( 5 = compaction category) } (more compaction - less
likely to erode)

Index = Index * { (1 + (40%) /1000) * (4 - gravel shape category) } (more rounded - more likely
to erode)

Index = Index * { (1 + (50%) /100) * (Loglo ( number of factors + 1)
- (60%) /100) * (Loglo ( number of control types + 1)}

The combined index is derived by adding the index for erosion and aggradation with both set
to amaximum of 100%

Index = 100 - (Aggradation index * (100%) /100) - (Erosion index * (100%) /100)
Extra Rating - Thisis used to record the type and severity of the instability.

Extra Rating = 50 - (erosion index) /2 for erosion dominant
Extra Rating = 50 + (aggradation index)/2 for aggradation dominant
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839 VEGETATION

Scaled Riparian Vegetation Scaled Aquatic Vegetation
Condition Aquatic Vegetation Cond.ition
Rating Condition Rating
Riparian Vegetation atmg o
Condition \ Raw RlParlan
Rating Zone width (m)
Subj Calc Extra
Rating Rating Ratmg
Sc Subj Sc Calc.
SCGP Rating Rating

r_!lIIIIII__JLl

Subjective Rating = There is no subjective rating - this is aready covered by the

disturbance rating on the Environs datasheet. A separate rating is made for the riparian
vegetation and the aquatic vegetation.

Riparian Vegetation - The rating is based on the width of the riparian zone (50m wide rated
as maximum) which is multiplied by a factor relating to the density and structural diversity
of the vegetation in the riparian zone. In effect the width of the zone is taken as the original
index (re-scaled to 100% for zones> 50m wide), which is then increased or decreased
according to the diversity and density of the vegetation present. The maximum score of
100% is recorded for zones 40- 50m or greater in width, which have a good mixture of tall
and low tress as well as a -- variety of understorey species. Both overstorey and
understorey are required for the riparian vegetation to perform all its functions.

The basic formulais:

Riparian Index = { (100% /100) * width factor} * {(100% /100) * vegetation factor}

The width factor is derived using a quadratic equation to modify the actual recorded width. A
non-linear function is used because the value of narrow zones is much less than the wider

zones. The parameters of the 2nd order quadratic equation can be changed in the RATINGS
database.

Width factor = (1.1732) + (0.7389) * width + (0.024743) * width2

The function used is shown on the next page.
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The vegetation factor is derived by assigning a weighting to each of the structural types and
then adding each component together (each type contributes a maximum of 100% to the
rating). A negative factor is applied for the percent of bare ground on in the riparian zones.

Vegetation factor = (100%) (mangroves - set at the maximum)
+ (85%) (tall trees, medium trees)
+ (70%) (small trees and palms)
+ (55%) (shrubs, vines, tree ferns)
+ (40%) (salt marsh plants, rushes, ferns, herbs) + (30%) (grasses and
MOSSeS)
- (30%) (% of bare ground)

Note: each component has a maximum of 100% and the total for each group is also
100%. The weighting are scaled in proportion to their value for the riparian zone.
K eeping the maximum contribution for each group at

100% ensures that the index relates to the diversity of types present.

Each contributing original cover for each vegetation type is reduced by a set amount
depending on the percent of exotic species present.

Species group factor = percent cover by the species group * (30% /100) * % exotics

For example if the cover by tall treesis 70%, and 50% of this cover is by Camphor laurels,
this cover is reduced to 70 - (70 * 0.5 *0.3) = 58. When this is multiplied by the weighting
for tall trees (85%) this becomes 49.



Thefinal rating is produced by multiplying the width and the vegetation factors.

The net effect of the formula is to weight the tall trees, mangroves more highly than the
shrubs and reeds, but the maximum rating requires a variety of structural types to be present
with relatively high covers. The group weightings have been scaled in consideration of their
total contribution to the overall index. Exotic species downgrade the ratings. Narrow widths
are rated poorly even if the vegetation cover within the narrow zone is high and diverse.
Relatively wide zones of reed or grass, even when >50m wide are downgraded because of
the absence of trees and shrubs.

Aquatic Vegetation- Therating is derived by summing the percentage covers for the various
aquatic types present.

The basics formulais:
Aquatic Veg. Rating = (50%) (submerged) + (30%) (emergent) + (20%) (floating)

A 3rd order quadratic function is used to reduce the values of types where the recorded
covers are in excess of 80% for some attributes. This is necessary because when the covers
become too high they have a detrimental effect on habitat values. For example, a stream
which is completely chocked with water hyacinths has a degraded value compared with a
stream that has only about 30-70% cover. The excessive plant cover may reduce light
penetration, and may lead to periodic deoxygenation problems and eutrophication. Likewise
a stream that is completely choked with reeds has a downgraded value as the reeds prevent
passage of fish, they lead to accumulation of fine sediments and they reduce the diversity of
habitat types present in the channel. The quadratic function has the effect of setting the
maximum at 80% cover and thereafter reducing the index.

y = 1.6057 + 0.44430x + 4.0247e-2xA2 - 3.8753e-4xA3 RA2 = 1.000
Examples
100

: 1 => 25
90 T 5 => 4.6
-: 10 => 9.6
80 ] 15 => 16
20 => 23

x 701
- ] 30 => 41
E 60 - i 40 => 59
§ A 50 => 76
8 50 60 => 89
e T : 70 => 97
= | 75 => 98
(Y] 80 => 096

vy 30 7
4 85 => 92
20 90 => 85
. 95 => 75
10 98 => 67
A 100 => 61

0 LIS S S R A B S S [ M [ R R T R T |

0 10 20 30 40 50 60 70 80 90 100

Original Percent Cover
The formula can be changed in the program (Function SCVEG).
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Cover Index = (1.6057) + (0.4443) * 06 Cover
+ (0.04033) * % Cover 2
- (0.00038875) * % Cover 3

The covers ae first reduced by (30%) * the % Exotics in each type.
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8.3.10 AQUATICHABITAT

Scaled Subjective Aquatic Habitat Scaled Calculated Aquatic
Condition Calculated Aquatic Habitat
Rating Habitat Condition
Subjective Aqu'mc CcI:u{ncthtlon Raring
Habitat a 1118 (not used)
Condition
Rating SubJ Calc Extra
Ratmg Rating Ratmg
Sc Subj Sc Calc.
SCGP Rating Rating

[IIJIIIIIII]

/Subjective Rating = The subjective rating is derived from the re-scaled "Overal Aquatic
Habitat Rating".

I.e. Subjective Rating = (5= Aquatic Habitat Rating) * 100% | 4

Calculated Rating = The basic formulais:

Aquatic Habitat Index = (60%) * (instream cover) + (40%) (bank cover)

Instream Cover = Most of the components (logs, branches etc.) are scaled using the SCVEG

function (see aguatic vegetation) because cover values in excess of about -- 80% represent
degraded.

Each typeisgiven its own weighting and then these values are added:

log => (90%); log jam <50% dense => (95%); log jam >50% => <100%)) ;

branch => (80%); branch pile <50% dense => (80%); branch pile >50% => (85%); leaf =>
(40%); macrophyte debris => (50%); algae => (30%);

submerged aguatics => (85%); mangroves => (100%); floating veg. => (80%); emergent
vegetation => (80%); roots => (90%); rocks => (75%);

pools> 1 m deep => (50%); man-made cover => (40%).

This may increase the index above 100%.

The final ratings are then re-scaled using a logarithmic function which tends to increase the
rating given to small amounts of one type of habitat (see graph on next page), but make it
more difficult to reach the 100% rating. The index can be quite high is only a single aguatic
habitat component such as logs or log branches cover a reasonable proportion of the bed.



Instream Cover Index = (-24.791) + (54.820) Log 10 ( Raw Cover)
= -24.791 + 54.820*LOG(x) RA2=1.000

Examples

100
1 3 => 1
90 5 => 13
10 => 30
80 ] 15 => 40
| & 20 => 46
52 - 30 => 56
& 60 40 => 63
2 ] 50 => 68
(@] 50 60 => 73
T 40_“ 70 => 76
5 i 80 => 81
D 304 90 => 82
- 95 =>84
20 100 => 85
| 150 => 91
10 7 200 => 99

0 - . T T T T T R T RN R S TR T

0 20 40 60 80 100 120 140 160 180 200
Original Cover (%)

Bank Cover - The bank covers are calculated using the predicted maximum widths for each
type to derive appropriate multipliers which aso take into account the relative importance

of the different types ( canopy = 85%; man-made = 50% and the rest are left at 100%)
and the width which is aso used as amultiplier. The basic formulais therefore:

width * % of bank length * Multiplier

The multipliers for the different types are:

Canopy => ( 8%)
Veg. Overhang => ( 20%)
Root Overhang => ( 25%)

Bank Overhang => (40%)
Man-made Overhang=> (40%)

These individual ratings are added together to give the final rating (max. = 100%)



8.3.11 SCENIC, RECREATIONAL AND CONSERVATION VALUES
Scaled Scenic/

Recreational Scaled Conservation
Value Conservation Value
Rating Value Rating
Scenic / Recreatmnal Rating
Value (not used)
Rating
Sub] Calc Extra
Rating Rating Ratmg
Sc Subj Sc Calc.
SCGP Rating Rating

L1 | IIIIII[I

Scenic / Recreational Value - Thisrating is derived from the following basic formula:

Scenic / recreational value = (60%) recreational value + (40%) scenic value

Recreational Value = (70%) *Mod (9- Rec. Opport. Rating) /9)
+ (30%) * 100 * ( Log 10 ( No. of recreational types listed»

Conservation Value=2* (Aquatic habitat rating + Riparian Habitat Rating
+ Wildlife Corridor Rating + Aquatic Representative Rating
+ Riparian Representative rating.

8.4 Overall Assessment Procedures

The procedures for generating overall condition assessments by combining the outputs from
the various components have not been provided in this initial manual. These procedures can
only be effectively developed after several catchments have been surveyed and the results
compared and analysed. Various formulae could be developed using several criteria, each of
which could be weighted in an appropriate way to reflect its relative importance. Thisis a
difficult process and can lead to unfortunate biases (see section 4.5 in Anderson 1993). It
could be legitimately argued that the individual components should not be combined using
such formulae but that the final assessment should be made by interpreting all the resultsin
qualitative way. Whatever the procedure that is adopted the process of recognising and
classifying the sites and sub-sections can be done using the group fields in the databases.

9 Output to GIS and linkage to other Data Sources

The output to GIS for plotting purposes can be simply generated as text files or

databases which include the section numbers, or site numbers and the group numbers for
each classification. More data could also be transferred to the GIS which could itself be used
to further classify the sites and sub-sections using other sources of data. This assumes that
the section boundaries and centroids are already stored within the GIS.
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10 Hierarchical Order of Sub-sections in the
Drainage Network - Linkage to ICM

The drainage code system on the Sub-section data sheet can be used to determine the-"order
of the sub-sections in the drainage network. The program SECTUP can be used to produce a
list of all the sections which are upstream of a designated section and to mark these sections
using one of the group codes.

11 Generating simple map output without using GIS

It is possible to generate simple map output using the DBASE IV package itself,
independently of a GIS system.

This is done by using a simple formula to convert the grid references for the sub-section
centroids, or sites into x and y. co-ordinates, which in turn are used as line and character
numbers for the printer.

Various symbols can be printed at the locations for each of these points to designate the
classified groups to which each site or section belongs.
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Grid References (or latitudes & longitudes)

494000 (E) 7047700 (N)  Sorted by Northings & scaled —g» Line No.

(rows)
Sorted by Eastings & scaled =—$» Column No.
(columns)
....................... /- NSRS USRI ST SRS
e e e g e LT
C

------------------------------------------------------------------------------------------------------------

A transparency of a base map for the area at a suitable scale can then be overlaid
 and photocopied to produce a simple summary map.

- -+

A program to scale and generate the row and column co-ordinates (MAPGEN) is
provided.
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13 Appendices

13.1 Appendix 1. Notes on the Datasheets and Survey Procedures

1311

Introduction

This section provides various notes on the datasheets and survey procedures. These notes are
intended to be used during the training workshop on the survey methods and techniques. The
datasheets have been designed to be self-explanatory but these notes will help to provide and
introduction to the approach adopted.

13.1.2 General Organisation and Approach

The following points are essential to understanding the general approach:

0}

The survey has been designed to ,be completed by independent teams of two
people spending 45-60 minutes at each site. Two people are required to conduct
the cross-sections - one for taking the measurements and the other for recording
the results.

Normally on arrival at the site the 8 datasheets apart from the cross section sheet
are divided between the two people, who each complete 4 of the sheets by
themselves. Usually this is expected to take about half the time leaving the- rest
of the time for the cross-sections. Certain individuals may feel more competent
with some of the sheets and may prefer to fill-out the same sheets at all the sites.

It is important that ALL the information is completed at each site. It is aways
hard to distinguish between a real zero and a failure to complete the data sheet.
Adequate analysis of the data depends upon having complete records. The survey
team leader should check the sheets at each site to ensure that they have been
completed.

The completed datasheet_ should be re-compiled into their origina order and
'stapled together.

Different sites will require different approaches, mostly in terms of the depth of
water and other aspects for taking the cross-sections. Shallow sites can be waded.
The portable echo-sounder with the transducer attached to a 'kick-board' float can
be used at many sites to complete the cross-sections without having to launch a
boat. Provided there is access to both sides of the stream (via a bridge, ford or
shallow section) a rope can be thrown across the stream, the transducer attached,
and readings along the cross-section taken by attaching a tape and pulling the
transducer back across the stream. When the rope is in place the transducer can
be moved upstream and downstream with the two team members on either bank
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to find the point of maximum depth. This is certainly preferable to having to
launch a boat from the roof or atrailer in terms of the time and effort required. At
some sites there may be no alterative to having to doing some of the sites by
boat. In difficult terrain carrying a small punt on the roof is easier than towing a
trailer. Also it may be very difficult to find launching points. In estuaries, and in
the navigable freshwater sections of the larger rivers, many sites may be able to
be surveyed by boat from a single launching point. In this case having a larger
boat is a definite advantage.

0  Setting targets in terms of the number of sites to be completed in a day, and time
limits at the sites are crucial for keeping the surveys on schedule. Organising
each team's schedule within a small area, and choosing a mixture of 'easy' and
'hard' sites on each day will help to maintain the target of 8-10 sites per day.

0  The surveys can not be completed in wet weather unless the datasheets are
printed onto water proof paper, but thisis expensive.

0 Itis preferable to keep the number of personnel involved small and to complete
al the surveys within a catchment within a short period of time. This helps to
maintain consistency and an intense, concerted effort will achieve more
consistent results.

13.1.3 Contacting Local Land Owners

The questions of when, how, and how often land owners should be contacted, are difficult to
answer. It is atwo-edged sword. It is certainly necessary, and polite to ask permission before
entering private land. It is also good for public relations to contact as many people as
possible. Also local land owners have an intimate knowledge of the streams and the easy
access points. There is certainly alot to be learned from chatting with them, and these notes
can be added to the data sheets. These conversations can provide a unique historical
perspective on the changes in the condition of the streams and local theories as to the causes
of the problem. However, these contacts can be extremely time consuming - many locals
'like a chat'. Also certain individuals may be untrustworthy and suspicious of what the 'real’
intentions of the work may be. Therefore this aspect needs to be carefully managed. Also
local land-owners can be very difficult to find! It is therefore suggested that a press release
be issued before the survey is conducted informing the local community of the objectives of
the study and its methods and coverage in the local area. Telephoning the land owners at
night to inform them of the need for access to their land is also a good idea. Likewise the
local DPI staff will be able to identify potential problems. Ultimately the selection of
locations for the sites will need to be heavily dictated by time and access considerations
which will mean that most of them will be upstream of fords and bridges on public roads.

13.1.4 Co-ordinating the Surveys

The survey will need to be co-ordinated on a day-to day basis by the Project Officer. This
will involve setting the group of sites to be surveyed on each day, general planning and
problem solving, ensuring that the equipment is looked after and maintained. This officer is
also responsible for collecting and checking the data sheets, maintaining the base maps and
working maps up-to-date as new sites and sections are added, and dealing with film supply
and processing, and other spares such as batteries.
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13.1.5 General Notesfor the datasheets
General Notes - The following notes are relevant for all the sheets:
0 The datasheets should be completed using 2B or 3B pencils.

o Entry ismadein terms of actual numbers or " X" to signify a choice between
aternatives. Usually more than one entry can be made for each field.

/ X

Oxbows / blllabongs

1
2 Remnant Channels
These numbers 3 Floodplain scours
signify the 4 Floodplain deposits
order in which X |° Prominent flood channels
the items on \
the shhet should These small numbers are used during

berconiielad data entry to identify the choices - e.g.

In this case a "1" and a "5" would be
entered.

o Some of the fields require estimates of a percentage cover for a certain area or
within certain boundaries (e.g. for the vegetation and for the organic debris cover).
These estimates should be made to the nearest 5%. Certain codes are used to
provide extra information either within the field itself or by filling in additional
fields (e.g. "water too turbid to estimate - presence only recorded")

"1t = presence only recorded
999" = jtem not assessed
"blank or "0" = zero cover absent

It is particularly important that the boxes provided for "not assessed" and the above codes are
used to signify when the item has not been assessed. As in any survey of this type it is
difficult but nevertheless extremely important to be able to distinguish between real zeros for
absences and missing data or items which were not assessed. This completeness of the data
sheetsisvital, and the need to fill in all the boxes should be stressed.

Why weren't categories used instead of actual percentages to the nearest 5%.
Experience with other similar surveys has shown that with such a comprehensive survey the
selected categories would have to vary greatly between the items and this complicates the
completion of the sheets. Recorders would have to continually refer to coding sheets to select
between the appropriate categories.
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How accurate do | have to be? Some inaccuracy and variability in the assessments is
assumed. Mostly we are looking for the "plain bloody obvious'. Categories will be used to
analyse the data and so this reduces assumed need for accuracy. Leaving the categorization
until the analysis stage allows for flexibility as we don't get locked into certain presumed
ranges. The raw actual percentages are therefore of greater value, but it should be made clear
to the survey participants that great accuracy is not required and that their results will be
categorised for analysis. Typical analysis categories may be:

Code Category Range Description

0o = 0% Absent

0 = 1% or greater Present

0 = 5-20% Rare or low cover

0 = 25-80% M oderate abundance or cover

0 = >80% High abundance or cover (heaps!)

Boundaries = Most of the boundaries used for the various assessments are explained on the

appropriate datasheets and detailed explanations should be provided when dealing with each
sheet in turn. The following summary gives an initia guide.

water surface
P Channel - bank top to bank -
Riparian Zone Bank Upper B S
T Bank \
Edge of the e Bank top
Bank ‘ l

Riparian Zone

‘\ water mark

Wetted perimeter
water mark

thalweg
water surface

Thalweg - This is the deepest point across a transect. It is important because cross-sections
in pools should be taken to intercept the deepest point in a pool, and the 'shallowest' thalweg
in ariffle, run or glide.

Bank top, Banks - From a measurement point of view the banks extend from the water's
surface (or the water marks if the bed is dry) to the bank top, that is to the point of inflexion
the channel profile.

Water Surface - This is obvious. It is used for taking depth measurements for the cross-
section profiles and for assessing the instream organic debris cover available for fish and
invertebrates. When the bed is dry assessment is made at the 'water mark’, Le. assuming that
the channel was filled with water to the 'water mark'.
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Water Mark -The concept of a 'water mark' is used to provide a reference point for
standardising the channel measurements and for marking the boundary between the lower
and upper banks. A mark is left on the bank at the normal inundation level for the stream. It
is delineated by either the edge of the terrestrial grasses and other vegetation which cannot
tolerate more frequent inundation, or an obvious point of erosion or substrate differences
aong the bank. Its origin, definition and use are described in more detall in 7.5.5 of
Anderson (1993).

A 'Water Mark' is left at the normal inundation level in
the stream. It's location is shown by the edge of the
terrestial grasses etc., which can not tolerate more
frequent innundation, or by an area of erosion or the
boundary between different types of sediment on the
bank.

It isusually fairly obvious when flows are low to average, but it will be submerged at higher
flows. It is useful because it can be used to provide a crude standard for depths and widths of
water in pools, runs, riffles and other channel habitat types. The flow and discharge
conditions during various surveys will differ a great deal depending on local rainfall patterns
and weather. This means that the water depths and widths will be highly dependent on these
conditions. The ‘water mark' corresponds with a standard water level, that is to a 'normal’ or
‘'usual’ inundation as signified by an erosional mark or the edge of the terrestrial vegetation.
What this level actually represents will probably vary with the climate and seasonal rainfall
patterns in different catchments throughout Queensland, nevertheless it is a very useful
concept for producing standardized measurements for which there is no real substitute. The
hydrological record at gauging stations and the transects taken at these stations may be used
to interpret the local meaning of the "depths at the water mark™, using the cross-sections
taken nearby.

Riparian Zone - It is difficult to derive a precise definition of a riparian zone, particularly
for untrained staff. There are many possible definitions. The most relevant feature for our
purposes is the vegetation. Ideally it should be possible to identify such a zone irrespective of
disturbance or condition, and it should have a fixed with for each size and type of stream,
relating to how far and how often the stream or river floods or reaches bank-full stage.
However, this is not possible in this survey and so the focus is on identifying the remnant
riparian zone using its distinct vegetation.

The riparian zone is an interface between the stream and the surrounding land. The
vegetation in it is different because of the influence of the stream in increasing available
moisture, flooding and soil characteristics. The vegetation is important or the stream because
it contributes organic debris, stabilises the banks and provides shade, and cover for the
instream communities.

The general perception of there being a strip of vegetation along the edge of the stream
which is different from the rest of the vegetation in the landscape is generally obvious and
recognisable by most people. The precise definition of its boundary is more difficult
especially when it has been disturbed or partially cleared. The key attributes for assessment
are the width of the zone, its longitudinal extent and the condition of its vegetation
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communities in terms of density (=cover) and invasion by exotic species. It is aso clear that
the width of this zone will vary markedly depending on location, the slope of the valey flat,
soils and also the extent of disturbance. The options of setting a fixed width, or trying to
define the width of the original undisturbed zone or exactly defining the width of the riparian
zone in some other ways are impractical and would lead to errors. The untrained staff may be
unreliable in applying these definitions.

The strategy adopted was to simply record the width of the remnant strip of clearly
distinguishable vegetation along the stream margins, on the banks and partially extending
onto the floodplain, and to assess the cover by various types of plants within the boundaries
of this zone along both banks.

A. Fixed widths B. Variable width of remnant

This exampleillustrates the problems with fixed width zones or with variable

-- zones defined without using the vegetation. In both cases the percentage cover estimates
would be the same despite the variation in distribution. Clearly a narrow densely vegetated
margin (B) is functionally preferable to than a wide zone where the plants are sparsely
distributed (A). Recording the riparian vegetation as B with strip lam wide with a density of
50% than as A with a strip 25m wide with a density of 10% is more meaningful.

'Left’ and 'Right' Banks - These are distinguished when facing downstream.

13.1.6 Notesfor thelndividual Data Sheets

Additional information regarding each of the components and the design and justification for
the survey itemsis provided in Section 7. (Anderson 1993). This section discusses some of
the more practical issues.

Sheet 1 Sub-Section Element - These datasheets are completed once the sub-
catchments associated with each of the river and stream sections have been defined. The
drainage code system is described in 5.3.11 in Anderson (1993). Information for defining the
location of the downstream boundaries and centroid can be obtained manually or using GIS
if the relevant information is available. The total upstream distance can be obtained by
adding the AMTD's for the main stream and tributaries in the drainage network. The
elevations can be obtained manually or from the GIS. A unit code consisting of the date,
basin number and sub-section number is generated automatically when the data are entered
using the program provided. Thisis different from the site code used on the other sheets. The
date should be common to all sections. It is used only to separate between the origina and
any follow-up surveys made later.

Sheet 2 Hydrology - This sheet is normally only completed for each gauging station
in the catchment, which become specia sites in the survey. These gauging stations should
also be completely surveyed as they are valuable reference sites and the transects and other
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information can be used to compare with the cross-sections and other information obtained
during this survey. It is intended that several of the summary programs available in the
HYDSY S package be run for each gauging station and that selected summary statistics be
incorporated as permanent fields in this database. Likewise water quality summary statistics
may also be added at a later date. There is aso the option of conducting water quality
measurements as a separate task during the surveys. These aspects mostly relate to between
catchment comparisons and to the development of a genera river and stream classification
system.. Further development is .required for these objectives.

Sheet 3 Site Description - The items are largely self- explanatory. The key issueisto
be able to precisely re-locate the site during follow-up surveysin 5 or 10 years when major
changes may have occurred, including some of the prominent land marks.

BOTH grid references and latitudes/ longitudes should be recorded. It is remarkable how far
away groups may be from where they think they are by reading the maps, especially when
1:25,000 maps are not available. Recording both alows for the location to be checked. A
good sketch map and description using prominent land marks (houses, bridges, etc.) are also
very important for quickly being able to re-find the exact location of the site, including
during the actual survey if these descriptions are made during the reconnoitre. Correct
labelling of the photographs depends on meticulous notes and a good film identification
system. When the slides are developed - all streams look alike!! So use appropriate labelling
including taking a picture of alabel to positively identify the film. Some of the information
will need to be added after the survey (AMTD and catchment area).

GPS -The availability of this equipment is the key to precisely locating the sites, Staff
require training in its use, including information when satellites are unavailable and other
things affecting the units operation and accuracy. Some estimate of the accuracy of the
position estimate (either GPS or viathe grid reference) isimportant for follow-up work.

Sheet 4 Reach Environs - temporal and spatial- The water level estimate
includes items for tidal sites (in relation to the state of the tide) and non-tidal sites (in relation
to the water mark and bank top). Other information on the prevailing rainfall and season
when the survey is conducted are included on Sheet 2 Hydrology. The hydrology records can
also be examined to provide the tempora framework for the surveys. Local land .use and
disturbances refer to what is obvious at the time of the survey. The categories provided
should cover most types present.

Local Vegetation Type - NOTE: This refers to the origina undisturbed type of vegetation
present when the site was in its pristine condition. This can be deduced from remnant
vegetation in the area or local knowledge.

Overall Disturbance Rating -This is a very useful qualitative parameter which combines the
extent of clearing of shoreline and valleyflat vegetation, and the extent of invasion by exotic
species. Take care to fully understand the categories. Only one rating should be provided for
each site.

Sheet 5 Channel Habitat Classification - Select a reach representative of the
stream and river section and the range and relative size of the channel habitats present.

Choose an appropriate Reach for the remaining assessment. It should:
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1. Preferably contains at least 2 complete pools and riffle / run habitats.
2. The whole length of the reach should be visible at one location.
3. The pool should be the largest and deepest In the area.

Sketch the reach showing the location. and dimensions of the major habitat types.
Measure the length, width and height/slope or depth of each channel habitat type and
take a transect across each type located at right angles to the shoreline and passing
over the point of maximum depth in a pool (low flow area)and maximum flow / bed
height for a run or riffle habitat Le. the transect where flows would be expected to be
maximal.

The assessment of the average dimensions of each channel habitat type should relate to the
whole area, idealy the whole section, or at least to the area in which the reach has been
selected for further assessment. Estimate the length of the reach ("if in doubt pace it out™),
and sketch it showing the habitat types and the location of the cross-sections. The actual
dimensions of the habitat types within the reach are included on the next sheet.

The reach defined on this sheet is used as the boundaries for all subsequent sheets, so it is
important that all relevant features can be easily assessed from one or two locations within
the reach. In estuaries or deep lowland rivers the entire section should be classified as a pool
and '999' entered for the its length. The total length of the reach selected for assessment
should be entered as for the other sites.

Sheet 6 Cross-Sections - Cross-sections are required to measure the channel

dimensions and sediment particle size composition of the bed and banks for the channel
habitat types present in the reach. The aim is to do a cross-section at a low flow point (pool)
and at a higher flow point (riffle or run) in each habitat.
Locating the cross-sections at the deepest point in the pools and the shallowest point along
the thalweg in the riffle means that the maximum range of channel dimensions and sediment
types will be obtained for characterising the instream habitats. Generally it is expected that a
minimum of two cross-sections will be taken; more if there are more types present. In deep
freshwater channels representing elongated pools, or in estuaries cross-sections should be
located on the bends (scour pools) and along straight channel sections. When time is short
the focus should be firstly on the pools and then the shallower of the run or riffle sections
present.

Begin at the water's margin on the left bank, stretch a tape across the stream at the surface
and take a series of distance and depth measurements. A minimum of 3 measurements are
required for each cross-section plus the total the width of stream. The database alows for a
total of 15 measurements.

Surface sediment samples are collected at some or all of the points where the depths are

taken. The particle size composition of these sample is assessed visualy in terms of the
estimated percentage of total volume. Firstly, estimate the total percentage volume of the
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sample which is course organic matter. Then visualy estimate the percentage of the total
volume of the inorganic fraction which falls into each of the particle size fractions. Keys for
identifying the boundaries of the size categories are shown below. The emphasis should be
on identifying all of the size fractions present in the sample ( using "1"s for the rare
fractions), and the percent volumes for the more abundant fractions.

Sediment classes are those of the SAA which are easier to
estimate visually. Estimate % of total inorganic fraction occupied
by each size catgeory. Record the presence of each type
(especially the maximum and and minimum sizes) and the
percemaqe volumes of the ma|or fractions
[EFines! Sand '

" Cobbles Bouldemﬁock!

fme medium nne medium courbe
salt)’ J | " w \
0.1m o ) % 10 cent tennis
sugar gramr pea coln ball Head G
0.5m 2m s5smm 20m 60 mm 300 mm

P. Organics = particulate organics - estimate as a percentage
of the total volume.

Inorganic components are estimated from the inorganic
fraction ( i.e. omitting the organics)

Also measure the width, height and slope for the left and right banks. The lower bank
extends from the water surface to water mark. If the bed is dry measure depths below the
tape stretched across the stream at water mark level. The upper bank extends from the water
mark to the bank top. Complete the measurements on both banks. If the water mark is
submerged then no lower bank measurements are taken. Surface samples are also analysed
for the lower and upper banks on each side. The presence of rock outcrops on the bed and
banks is also recorded.

Sheet 7 Bed and Bar Conditions - The overall stability of the bed is rated
qualitatively as well as the factors and controls affecting this stability. The development of
different types of bars is also recorded water mark is used as a standard reference point for
estimating the proportion of the bed which is a bar. Record the total % of bed surface along
the reach protruding out of the water at the water mark, and forming a bar. Identify its type,
the features of the gravel in the bed and bars (if present), and the overall stability of the bed
and controls and factors contributing to its stability.

Passage for fish and other organisms - Passage is important for many fish and other
organisms. These items aim to assess the general passage of the reach now (that is under the
prevailing flow and depth conditions) and at the water mark. Various obstacles are classified
in terms of their height and the channel stage which must be reached before they can be by-
passed (allowing free passage of fish in low velocity conditions).

1. Scorethe genera passage for the prevailing conditions (now) and for the stage
equivalent to the water mark.

2. For obstructions give type, height above water mark and stage when by-passed or
over-topped.

Sheet 8 Bank Condition - The assessment is made in terms of the proportion of
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the length of banks in the reach on either side which are classified as bare of vegetation
(assessed independently), and as either 'stabl€e’, 'eroding’, 'Slumping’ or ‘aggrading'. It implies
a dominant process, though not necessarily a very recent process. Separate estimates are
made for the lower and upper banks.

Upper Bank

Lower Bank
Bank Top

Water Level

Water Mark ':"T_f:: :_.':__I:__;

Assess the condition of the banks on the left and right side of the stream (FACING
DOWNSTREAM). Identify the major types of instability (eroding, slumping & aggrading)
and mark the location where they occur on the lower and upper banks. Also record and the
slope and shape of the banks, and make an overall assessment of condition of the left and
right banks. Features of natural and artificial levee banks are also recorded.

Sheet 9 Vegetation - The vegetation is assessed in terms of the % cover
of the surface area of the three zones each with its own set of boundaries:
0 the riparian zone (riparian vegetation)
0 the banks (for rushes and sedges)
0 the submerged lands (aquatic vegetation)

The cover estimate is made in terms of foliage density, that isin terms of the total imaginary

shadow cast by the vegetation. Sample cover guides are provided to assist with the estimates
(nearest 5%).
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W ( Shrubs
“"“:s,‘ i‘,& 4 Rushes and sedges
,‘&’ Herbs
N0  Grasses \WIR |
)$ Banks
] - T
Aquatic Vegetation e = e
algae
emergent
floating
submerged &
g b 4 B
Riparian Zone Submerged Lands

The vegetation groups are basically structure and size groups:

Trees =woody, > 2m, 1 stem

Shrub= woody, < 2m /1 stem or, > 1 stem
Herb = not woody, > 1 stem, short

Sedge & Rush = herbaceous/tufted perennial
Submer ged aquatic

Floating aquatic

Emergent aquatic

The percent of each type replaced by exotic species is also recorded. A checklist for
recording the occurrence (either as rare or abundant) of individual species is also included.
The names of the species listed can be altered to suit the range of key plants which should be
recorded in each catchment or region.

NOTE: The cover estimates are all made independently, and so the total covers do not
necessarily add up to 100%.

The total width of the riparian zone, the percentage of each of the areas which is bare (devoid
of vegetation) and the total percent of exotic species present are also recorded.

Sheet 10 Aquatic Habitat - Organic debris cover in the stream, canopy cover
over the stream and cover of the banks by vegetation and the banks themselves are recorded.
Assessment is made in terms of the total percentage cover by each type within the area or
zone specified. Instream organic debris cover is assessed in terms of the submerged lands.

59



State of the Rivers

Canopy cover is assessed by regarding each canopy as a solid disc and assessing the total
percentage of the water surface in the reach which is covered by a canopy (> 1 m above the
water's surface). Vegetation, root, bank and man-made overhangs are assessed in terms of the
percentage of the bank length on each side with such overhang present and its width. The
types to be assessed are self-explanatory. The overall assessment should be made in terms of
the criteria provided considering all the attributes listed (some of which are assessed on other
sheets). Recording the number of organic patches present for each of the organic debris
categories gives an idea of the distribution of the cover on the bed ( "9" = widely distributed
al over the bed). If the water is too turbid to estimate percentages, then simply record the
presence (Le. as "1") of the obvious cover types in the reach. For example logs and branches
may protrude from the surface, and aquatic vegetation and other types of cover may be
visible in the shallower areas.

Sheet 11 Scenic, recreational and conservation values - This datasheet is
somewhat subjective, but nevertheless important. Classify each site into one of the 8
Recreational Opportunity Types listed using the criteria provided. The types of recreation
actually occurring at the sites ( "2") or for which the site would be potentially suitable ("1")
should be recorded. This will depend on the various features of the stream or river and
surrounding lands at each site. The scenic

- values of the sites should also be assessed. The initial conservation value rankings for the
sites should be made in terms of the condition of the site and availability of other similar
habitats elsewhere the region or catchment. Any rare or endangered species known to occur
in the area will obviously increase these rankings, and the species concerned should be listed
in the comments section. The habitat at the sites should aso be ranked in terms of its overall
quality as representative habitat of that type in the region or catchment.
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Data Sheets

Tributary Name

Basin  Sub-section  Site
LLLICT LTI
STE CODE

[ HyoROLOGY SUMMARY PARAMETERS |

P81 00
[Water Fiow] [@)|Time since last runoff High Flow
gauge Number ) Days since last Low Flow
auge Reading (m bankfull discharge Flow Duration Analaysls
Flow te ( ML/d Days since last
( ay) D:D major flood onaiky
Variabliity

2 Wetter than normal
Typlcal conditions

{INSTREAM WATER QUALITY MEASUREMENTS - Noto: {

Depth (m)
Water Temp( deg. C)

pH

o

Dissolved Oxygen (mg/l)

Surface

MNote : Vralous paramatars could ba derived from HYDSYS for existing stations

Date (dd/mmiyy) Recorder il
[ STATE OF THE RIVERS - SHEET 1 Sub-Section Element g
Basin  Sub-section Drainage Code Non -Survey
LW_D:ED, A B c D 3 F G H
1 J K L m N o P
a R s T u v W X
l Downstream Stream Section Boundary-l
Latitude Longitude
Map Humber Grid Reference o ot r™ - GPS ? Other Est. Position Error
e (LT IO DO (O] m
Map Scale AMTD (from map)  Total WS Distance (add AMTD's)
[ TTTTT] [CLITIETT] [EEEENEN
| Centroid ]
Grid Reference kaliode: m"g.'.:.u“ - GPS ? Other Est. Position Error
eCCTTTTWTIITT] CICO COC m
Sub - Catchment Area (sq. km)  Length of Major Tributary (km) Length of Minor Tributaries (km)
HEEEEEEEEE IR EEEEEEEEEE
Elevation Information (from Map)
Elevation at Upstream Limit (m)  Elevation at Downstream Limit (m)
Maximum Elevation in section (m) Average Stream Gradient (major tribuatry) (%)
from GIS
Soils
Geology
Land System
Bioregion
Climatic region
Land use
Land cover
Land tenure
Slope
Urbanisation
Date (dd/mm/yy)  Recorder ®
| STATE OF THE RIVERS — SHEET 2_Hydrology EREE N ==

3

Conductiv. (¢ usiem]_|

Salinity (ppt)
Turbidity (NTU)
Secchi Depth (m)
Flow ( m/sec)

|Phys]cc-c.hsn1ical Data i
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Date (dd/mmiyy ) Recorder

s

[STATE OF THE RIVERS — SHEET 3 Site Description | EEEE]E]
Assistant
Basin  Sub-section _She Tributary Name Flows into Flows into e
LTI TP T
ST cooe Type of Site
Gauging Station Type  Reglon Site Description ( locality name) Location Description (how to find it again) Photograph Oniy
||il|||]ml||| Full Survey Site
Map Number Grid Reforence Latite o Longitude _  Gps 7 Other Est.Position Error | | Stream Gauge
OO CH IO e O O O COC O (O t m [] Waterauaity
Map Scale AMTD (frommap)  Total U/S Distance (add AMTD's) Other
1 [T E 111 HEEENEN| Is the Site Tidal 2 [_] Nan-‘l’ldnlDI r‘r"r‘;‘?"?";‘"{""l | Cther
Other
Skatch : Show location of survey, access points, landmarks and key features such as roads, houses and other
buildings. Also show the key fealures about the stream environs and its location. Also mark the boundaries for the| Photographs - The standard set consists of one shot looking
survey (the reach). Include an arrow for NORTH and also indicate the direction of flow. Also mark the position upstream, downstream, lateral left (at left bank),
lwhere the GPS latitude and longitude were determined. The sketch should be adequate for quickly finding the site lateral right (at right bank), reach environs (overview
again for future follow-up surveys. Altitude of the reach from a distance) and other relevant
titude (M) 1 otagraphs
Film No. Shot Shot Shot Shot
Upstream
Downstream
Lateral Left
Lateral Right
Reach Environs
Distant View
Feature
Feature
NOTES:
Date (dd/mmiyy ) Recorder @

| STATE OF THE RIVERS - SHEET 4 _Reach Envions -temporal & spatial | oo

Basin  Sub-section  Site Tributary Name Record Information about the local land adjacent to the reach on sach sida
and about the conditions prevalling at the time of the sampling. The .
LTI T T T T, should bo to the viclnhy of the reach-1LeJ—, Raiforest o st TandResiad used)
SITECOUE not bayond the land bordering the riparian zone s Eucalypt Wet phy e Cthar
[i][Water Level al sampling time B ToEI Ditubana] [ s Eucalypt OponForest | |1 Hoathland
Completely dry : i M:ru E]Ghﬂnml Pattern !,;::?.I 1 Sugar Cane [, sand/ gravel mine ||+ Eucalypt woodland | | Mangrove
Isolated pools, no flow | |* [], [——— straight []s [ |» Horticuiture smat cropsi vinas ||+ Othor mina |_|» Eucalypt open woodland | |17 Salt marsh/salt pans
Low Flow/ low level s [T]: =—=wigiysinueus |[ |z | | Horticutura roa cropst trult | |» Road |_I* cyprus Pine forest |_|* Freshuatar marsh
Moderale < water mark : | s Imregutar [ {s| |* 1migated broadacre row crops : + Bridge / culvert /wharf | |7 Belah Brigalow/ Gidges || ™ Pins plartation
Normal atwatermark | |* [ |« [\ Rog. Meandors || |+ [ |* Rainted broadacra row crops | |+ Ford/ramp | |» Mulga scrub-open forest | | Other plantation
High > water mark [ |* [1* [nor~ irrog. Meanders| [ |5 [_|* Grazing - sown pastura [ |# Discharge Pips | |* Mulga Shrubland | | :g::’
Flood > bankfull Hans Tortuous s | |- Grazing -native — cleared : Forestry [ " scrub| | —
Within 1 br of High Tide |_|* [ Bralded | ]+ Grazing -native —thinnea [ J» sugarmm ! Softwood Scrub
Within 1 br of Low Tide | | [s Swampy | [s | |» Grazing -native — virgin imber v Sewerage Effluent L] | ]"* Melalouca forest e
Incoming/between Tide | | [~ LR Ghannolised * [] inonsive Livestock-pig,fowlcow | e irig. runolt, pipa outiet Floodplain features ' N::unal p::a
Out-going/between Tide | |" (") Not dotermined| | ™[ [" urban residential " Channelisation - - o
Estimated T — " Urban manufact processing | |/ River Improvement 1 Oxbows / billabongs 3 Stalo Park
‘otal Fl width (m) mh s + Reserve-timber,anvir P
Estimated Total Valley-flat width (m) |_|” Paricor Rasscve/ Hational, snvie | |SWater & ! G Fata Forast
Est. Local Meander wavelength (m) || Urban Park or Reserve | _|"*Drodging Al Fincdplele scoues T e
- 'S Rural Residontial / hobby farm | _['*Grazing * Floodplaln deposits K
I OVERALL DISTURBANCE | _u Other [ leomer___ * Prominent flood channels n

EXTRENE DISTURBANCE Tikorm b ot avral g HIGH DISTURBANGE
Valley Flat Vegetation - Agriculturalland  LOW DISTURBANCE
- Agriculture andior andior cleared on ONE side; native

wadwmmmpwmmmu on the othaer clearly disiated or wih & high
~ | percentage of introduced species present.
irtually all exctic species (willows, pines eic.) ] - Bank vegetaton
' | moderately disturbed by stock or through the
: al lon - Absent or severely
duced Vwmﬂmmﬂbm # | intrusion of introduced species, though native
sturbed - Le. dominated by exolic species.

n.
MNote: Sites with valley flat vegetaion deared

Valloy Flat Vegatation - Agriculture andior
cleared land BOTH sides. Plants present are |
virtually all exotic species (willows, pines,

Malloy Flat Vegetation - Agricultural land
andlor cleared on ONE side; native
| on the other in reasonably undisturbed state,

.| Interference.

Shoreline Yegetation - Mative vegetation on |
Shoreline Yegetation - Some native BOTH sides with canopy Intact or with native
vegetation present, but it is severely modified species and common in the
BOTH sides by grazing or the intrusion of shoreline zone. The intrusion of introduced
Inreduced species. Native species severely species is minor and of moderate impact
reduced in numbers and cover.

gondigion.

[# Cther / Unknown

- Native vegetation

present on BOTH sides of te river with a virtually
Intact canopy. Minor disturbances present through
introduced species.

= Mative vegetasion on

| Shereline Vegetatlon,
4 BOTH sides of the river is generally in good
condition with few introduced species present. Any

ative species rare or completely absent. | BOTH sides, but with Ine vegetation in disturbance is minor,
| Good condition, for exampie when it is fenced
off, should be included in this category.
MODERATE DISTURBANCE

- Mative vegetation

present on both sides of the river with an intact
canopy. Introduced species ane absent or
“| insignificant. No evidence of outside

- Mative vegetation on

Shoreline Yegetatlon,

both sides of the river in an undisturbed state.
Introduced species are rare or Insignificant.
Bepresentative of natural vegetation in axcelient
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" ” © 1z
[STATE OF THE RIVERS — SHEETS  Channel Habitat | Dato wm% Recorder P e
L 7
Basin  Sub-section  Site Tributary Name I:D ED
'EEN|EEEN] ] [Selecting a Reach |
SITE CODE
Chuman ppropriate Reach for the It should:- -
mains at least 2 lete pools and riffla / run habitats REACH DETNL'S
z The whclo langth of the reach should ba visible at one locatlon.
3 Waterfall =% of section 3 The pool should ba the largest and deepest In the area.
Helght » 1m Sketch the reach showing the location and dimensions of the major
Gradlont > 60 dog Est. Av. length (m) habitat types. Measura the langth width of sach channel habitat type
Est. Av. halght {m) and take a transect across each type located at right angles to the
Est. Av. Gradlent shoraline and passing over the polnt of maximum depth In a pool (low flow area)
. Av. (909.)  and maximum flaw / bed helght for a run or ritfls habitat Ls, the transect whers
Step Helght < 1m | Cascade % of ssction flows would bo expocted to bo maximal.
Gradient 5 - 60 deg
Hatong Caraes Est. Av. length (m)
Est. Av. halght (m) 6]
Est. Av. Gradlent (deg.) Total Length of reach (m) [ | ]
Depth>0.3m Rapid % of section
Gradient 3 - 5 deg
Strong Currents m Est. Av. longth (m)
Rocks break Est. Av. dapth (m) 5]
surface | Est. Av. Width (m)
Riflle Skotch the reach shewing the channel pattern and the distribution of channel habitat types and key leatures. A cross-soctlon profila
Depth 0.1-03m % of section showing the bank shape and vegetatlon types would also be helptul if there Is time
:i::.lm l‘-j dog Est. Av. length (m)
rrents|
Sixfacs tainokan M Est. Av. depth (m)
bot snemcath | Est. Av. Width (m)
Depth <0.1m Glide % of section
Gradient 1- 3 dog
ot s o v o ()
Surface unbroken i
and smooth [ | Est. Av. width (m)
Depth>0.3m Run % of section
Gradient 1- 3 deg .
Small but distinet Est. Av. langth (m)
& uniform current Est. Av. depth (m)
Surface unbroken | Est. Av. Width (m)
Depth > 0.5 m % % of sectlon
whara stream
s i Est. Av. longth {m)
and current Est. Av. depth (m)
declines | et av. widin (m)
Dopth < 0.3m Backwater % of sectlon
a reacnable size
{ >20% of channel Est. Av. length (m)
width) cut-off Est. Av. depth (m)
section away from
e | Est. Av. Width (m)

z 5 : Date (dd/mmiyy ) Recorder @ 1
J STATE OF THE RIVERS — SHEET 6  Cross- Sections | Page __ of __ D:] ’ED 1 Ao
Basin  Sub-section Site Section Number for This reach 0] Igl.-nqlh 7
o 4
CLLICE L I L1, L] : Typs (m} D:ED ‘Sedimant classes are thosa of the SAA which aro sasier 1o estimate
©One or more i sheets) are req for each channel Av.Wigth [T T visually - estimate % of total Inorganic volume occuplod by sach
habitat type within the reach. Bogln at the water's margin on the left bank and *  of Type (m) catgeory. Estimate organics as % of tolal vol. Record presence of
take a series of di and depth A of3 " Av.Dopth wach type | esp. max. and min. sizes) and % vols for major fractions.
is required for each cross-section including the width of stream. Also measure the Cascade s of Typa (m) " B 3
width, height and slope for the left and right banks. Rapld . ;
Lower bank = surface to water mark. If bed dry measure depth at water mark level. Backwater r gnln 1 tann!
Upper bank = water mark to inflexion point on the bank P ball
= waler marl on on L Lol s . g ,..2‘,“.2 ot ;&wm ohat mlumm
— - fiowe mewe CUgper] [Right] = [Lower] Fm s P.Orgaics = patutte organi  asimate 2 % fthe otal o,
A . % by vol. pres. % by vol. (] mm pres. % by vol. pres vol. g are from the
L < 0.08 <0.06 traction only { Ls. emitting the R
E - 06-0.5 .os -0.5 /Y |
Bank D': ': 05-2 Lot Lowar bank gm"\":'
B 2-5
F reight e E et Lot Upper bank . neignt Gl
‘watar
T & 2060 B 2060 Fight Lower bank e Gppor H
60 - 300 [§]60 - 200 Right Upper bank \ Bank width
ould > 300 Bould > 300 > T
P.Organies a
B Lower Lower
Bank height Bank height
>
A > B
N Bank width A
K : N
) i Total Width {m) ANEE K
Badd Dey Water Mark Cross- sectlon readings across the bad { minimum of 3, maximum 15) 8l the water surface
=Depths @ ™ covered -no - =»- | _or where transect taken
water mark  Jower bank
[ Reading 1 | [ Aeading 2 | [ Reading 3 | [ Readinga | [ Reating 5 | [ Reading 6 | [ Reading 7 | [ Reading & D’J Page No. for Extra Readings
Do s | | | x|
Depth (m) [E)[RIGHT LOWER BANR
Width (m) | Fow(ms) (1 ¢ | |1 ¢ LJCT ¢ IO+ T+ EXN|EEIE|EEEE
Height (m) | : Pre5. % by VOl. pres. % by Vol. pros. % by Vol. pres. % by Vol. pres. % by Vol. pros. % by vol. pras. % by vol. pros. % by vol. width m) |
Slope (deg.) Height (m) |
Slope (deg.)
@
ElRiGHT UP=ER BANK
Width (m) | E‘——“——-—-—-J
Height (m) | Width (m) [
Slope (deg.) Height (m) |
Bould = 300 Slope (deg.)
P.Organics
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E STATE OF THE RIVERS --- SHEET7  BankCondition

Assess the condition of the banks on the left and right side of the stream

Sub-section

Site

Tributary Name

Date (dd/mmiyy )

(DO

Recorder

Q..

The “Water Mark” is loft at the normal inundation leved in the stream. It's lecation Is
shown by the limit of the terrestial grasses ste. which can only withstand short
periods of inundation, or by an eroded area or boundary in the bank sediment types,

i}

[ Jivatoml  EFT
Erm’:':nm?:m:aw&mmwmym [ |aMan-made Height _Width -'.He1grf‘|mm\nn¢:h
lower and upper banks. Also record and the slope and shaps Hi HEN EEN EEE EER
of the banks, and make nn overall assessment of instability. BankTop -
LEFT - Water Mark RIGHT -
BANK |FILOWER BANK S - o R GHT [G[CoWER BANK]] B[UPPER BANK
Record % BlroofVagD:D Bumuf\fag (GLEFTBANK ] [Factors Artificial Record % Bnraoi\feng:‘ Bauol\fegDI TRIGHT BANK
ey Esf—ih Spebe Siope (Rank types) | [Afectng ek Lol E‘if'f_-l Spbe Slope (Rank types)
'-°‘|=‘T'°“Emding Aggrading |Eroding  Aggradi i Measures Wfﬂfmemmg Aﬁﬁﬁﬁﬁodlng Aggradin
el I II || I ||Ii ow rees or I[I ||||I|Ii .--nul
Instabll | Sl ® # | Slumping | & D' :"'if— ‘é:.h::,— nstobillyy 8 | Slu » # | Slumpi ® ﬂ v\-:D|
s 3|E f&z j ' ' ("\ zé] g 2 LJ\; =
/\ E £ ] ] Eﬁ e Soopage Rock {'\ £ ] ! b hj—f._--h
wall or
. _% _é’ ][] = DI , yer [, s = - ﬁm:
LE_HD‘ Runott Fence W e . D’
- f: [ Cha 1. = r"':_-:“ =2
e |- OO0 |-D OO0 || RSN, | i | fee-D 00 -0 00 zi g
Eﬁ B b n : points ] bei 1%
| D- stock | S| [Fenced g ] .
e [~ OO (-0 B0 | [acerrsank A | feend], |2 -0 OO |-O0 OO |[@riGAT eANK
Shape (Rank types) | * . Shape (Rank types)
o =] ] [/
to
-0 00 -000 - 0| =0 B :m;r: -0oo [-00oo
W ! D' X i 1.
Ford, road )
we =] OO0 OO0 e by | === — we (-0 OO0 -0 OO
D4 &
L} @

ISTATE OF THE RIVERS -— SHEET 8

‘Bed and Bar Condition ]

Basin

Sub-section

HEN|EEEN|/EEEE!

Tributary Name

Record the total % of bed surface along the reach protruding out of the waler af the water

mark and lorming a bar. Identify its type, the leatures of the bed & gravel if present, the
overall stability of the bed and the controls and factors affecting the stability of the bed.

fil[BAR TYPE

Bars Absant

B

BAR SIZE % of bed

Date (dd/mmiyy )

MM

Recorder

surface

||I|ahnr

it m < loi 5

=N
e - 1. Score the general passage for the :
? WaterMark  brevailing conditions (now) and for
" v " the stage equivalent to the water mark.
nmm 2. For Obstructions give type, height
T e * * above water mark and stage when by-passed
|_§_| e e Bed " = e or ovor-tnppeq,
Now deep & i @
] ! narrow| EE g
Bank Erosion | i
il o |4 OO
overlapping i Channslisation v 7
hard o disiodge [ How
Packed, but not ] [P
(Cut-oft of supply
e of alkrdal D. l:,]
matorials [
array of sizi
“'n:": P i nkeg Haw
avertappin,
can bo dlsio [3_ N . I:'I E'J
or
grazing *
Sand & Gravel D D
extraction Mo v 7
littlo overlapping ] D'
can ba f‘}?
Tow Compaction 4

-0
-0

Fod it
NI At . b
some packing & structure Bridge Ford or ‘ L L] D D
fshort << intarme=—_ |iittle overlap * Culvert
can be dislodged easlly| - -
Low Compaction Hodk Oxtbrope Overall Bed Stability Rating
[ Unstable / Eroding -s§———— Stable ————= Unstable / Aggrading
B S FailenTrees  Swesrs Efasion | Modarata Erosion | Bad Stabla | Mod. Aggradation | tievara Aggrad.
loose array Bod scoured of sand] Litbe alluvium Bad consoidaiod | Mod. buld-upal | Flai bed, channel
ne packing or Sgrs of Signs of i algao coverod | cbstructions & bars | blocked & wide but
no overlap Bt itakialeg Bare eroded banks | Eroded banks Bod & bar masorial | Bod flat and unitorm | shaslow. Bars largo,
asally mowsd ﬁ' sructres —f  |Erosionhoads  |Bod dopd naow | thesamosize |Bad wide & shallow [covering most of bedf
: Erosion causes , | Steep bed 5 | Alavium balanced | Some minor over- 4 | /bank bed loosa,
Other Steap bed r Unconsoidatod £— Banks siablo f:i barik sitation Fumuliﬂam ]
None
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[ STATE OF THE RIVERS — SHEET 9.

Vegetation

Basin  Sub-section

Site

Name

(HEN|EEEN|EEEE)

stream aflected vegetation

@

Riparian Zone - LEFT BANK
= from the water mark, up & over the bank to edge of

Width of Riparian Zone { m)

D]] % Bare - no vegetation

Trees = woody, = 2m, 1 stem

Vegatation Cover of the Riparan Zone -overlaps allowed
rocord prasance lor rare lypas % cover for abundant sp.

The method of assessment is
the percentage cover of the
designated suralce area

R

Shrubs woody, « 2m/ 1 stem or, » 1 stem
Herb = not woody, = 1 stem, short

Trees

te (dd/mmiyy )
1]
iparian Zone is the corridor of vegetation along the edge of a
ked with the stream both in providing leaf and branch litter 1o th
extra moisture avaiable. It is the distinct vegetation zone along the stream.Estimats

by
0401 { o & Trainlia of S0u. The Riparian Zone - RIGHT BANK

strip chosen should be relatively

homogeneous. Distrurbed zones

Recorder

El

= from the water mark, up & over the bank 1o edge of
stream affected vegetation

Width of Riparian Zone { m)

| | | | % Bare - no vegetation

Vegetation Cover of the Riparian Zone -overlups alowed
rocord prosence lor rare types % cover for abundant sp.

—-—g—r“—-_@ ; Tﬂ;o — nm.c 'm Sedge & Hmh“:-hlrbmwn. tulfted —TM . 1”;0 over % Exoticspp. |
rees>30m i e rees > 30 m
Trees10-30m Trees 10-30m
Trees<10m Trees<10m
Woody Shrubs Riparian Zone Submerged Aquatic Zone Woaody Shrubs
Vines Vines
Rushes & S :m. - A is made in terms of the % cover of the Rushes & : i
= ik surface area for the zone specified for each type Sedge
Herbs/ non-woody S ! the! ( submerged lands, banks or riparian verge ) HUEL Rofeiocdy S
Grasses | perima ! i ~ o Grasses
Tree Ferns Visible depth (m) LI v > % > §" §= § EseT S
Ferns / Bracken Too turbid - pres only a ? Ferns / Bracken
Mosses % Bare - o veg: =) ,ﬂ\ Mosses
Mangroves Tol.% Weed & exotic sp. | | 5 % cover cover 15 % cover 25 % cover Mangroves
Salt Marsh R — - Salt Marsh
1 sence
Palms e T Flootin g x,’. record Palms
Local Sp. Total Cover 89" = not Local Sp.
Local Sp. Total % exotics 3 Nmk’:‘:m Local Sp.
Local Sp. Filamentous algae Local Sp.
| [ ] Total % Weeds and exotic spp. in zone Marine / sxtusrine niges :
il — - Chara | Nitella
-Aecordad - Yes| | No Vallisneria / strap like " odarwsets) | Tamn
rare sbundant rare abund Herb like forms. identified Total % sxotic emergents e abund
Rainforest 1 Z'Exnﬂu grass 1 2 yriophy 2 Exotic grass 1 2
' .+ ' : o 1
::snarlu - I:ngilollr: L Elodea __-Djj Typha - - - :ongifﬂll.q. —
Ca:;::;n 1 30"::::1"‘ B — | ParaGrass 1 [ Bl::::‘“ | [
ExcticPines || [ Acada  [T| [T] || TowiFioating —1 1] grasiee & Sy and Exotic Pines [ | Acaca [T [T
Willow || (rﬁ:mﬂ;m) | | Total % Exclic Floating ——————— | Encroaching willows Willow ] ‘.E‘n::i:dsw] B
Poplar | ] paime S]] Water Hyacinth — 1] Other Shrubs & Trees Poplar n Hm: x|
Camphorlaurall | | | Privet Azolla — | LocalSp.1 iCamphor Laural Privet
Lantana || chinesesim [ | Water Lilies _D]] Local Sp. 2 Lantana 1 | chinesesim| | [
Aubbervine || || Sand paper 1 [ Local Sp. 1 ———— | Local Sp.3 Rubber vine | | Sand paper 1 ]
Para Grass | | v Local Sp. 2 Local Sp. 4 Para Grass | | a ] :
R T Date (dd! Reco O
[STATE OF THE RIVERS — SHEET 10 e (ddimmiyy ) et Qe

Sub-section  Site

Tributary Name

!

INSTREAM DEBRIS COVER] 2 e oy

Is made In terms of the % cover of the

Water too turbid to estimate

117

pres. enly recorded

In'dl\"lﬂu'llg'l Veq.
mfen patches { record Na.)
diam. > 250 mm (A —r
" T
patches
% bed cover | | |

diam. < 300 mm

111

ck facos, bu'uldbr!}i-.bbbﬁs]

patches

% bed cover

[Parm. poolhab. desper than 1 m)
patches

% bed cover

Man-made structuras and
patches

% bed cover

% bank

HEE

% bank

HEE
EED Est. Av.

Record the
number of
patches of each

5 % cover

¥

Pt

10 % cover

15 % cover

type present,
and % cover
or presence

1" = presence
only record
89" = not
assessed
‘0" =absent

il

LEFT BANK

% bank langth
type presant

ED] Est. Av, width (m)

% bank langth
type present

. width (m)

% bank length
typo present

EED Est. Av. width m)

langth

typa present

DE Est. Av, width (m)

langth

type present

width (m)

Man-made
Overhang

RIGHT BANK

% bank length
type present

Djj Est. Av. width {m)

% bank lngth

I i
[CTE ] st av. wicth m)

% bank langth

I rotooni
EDj Est. Av. width {m)

% bank length
typa prasent

ED:] Est. Av. width (m}

% bank lengih

| -l
[CT1] st Av. wiatn (m)

Combining all the

the site, give It an
overall rating for

fish, Invertebates,
birds & mammals

assessment ems and
the genaeral signs at

[ | vervy HicH/PRISTINE

<— high diversity of depths and substrates
* little or no disturbance
* abundant and diverse cover
* excellent vegetation cover

~ [poon

low diversity of depths and substrates
* moderate disturbance
* low diversity of cover
* poor canopy & other veg. cover

GOOD

* little disturbance
* diverse cover

5 —* good diversity of depths and substrates

canopy & other veg. cover

.| vERY POCR
« " no diversity of depths and substrates
* high disturbance
* no covar or low divorsity
* N0 canopy cover, other cover poor
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| STATE OF THE RIVERS — SHEET 11 Scenic, Recr & Conserv, Value:

Sub-section  Site

Tributary Name

Date (dd/mmiyy )
EREn/En

E]i Recreational Opportunity Type | Allocate the site to ONE of the following types considering all aspects

Recorder

L

[ Trowrair. | [rawraiz. [ ] Natrala. _l_j Ruall. | | Ruaiz. | | umbant. | | umana.
" Pristine Natural | © Semi- Natural Roaded- Natural Undeveloped Rurai | * Developed Rural | ‘Unah d Urban * Highly Davelopad
Nature Reserve, Developed Reserve, |Camping Reserve, Recreational settings | Rural areas cleared Undeveloped urban
Santuary Area, o.g. waterfall  |Rest Area. - d| in rural land: for camping grounds, | parks and bushland Resort developments
limited walking access | sites with facilities that are modified within rural towns kept semi-natural
3 km or more from all | 1 km or more from all s _— max of 500m to max of 2 km to
roads or tracks. roads, not app not app not ap h P
only by foot and 4 WD |only by feot and 4 WD Moderate road access | good road access accessible to all low level access, na limit to access
- | vehicie into the area | vehicle into the area, | primary & secondary | primary & secondary | wvehicles primary road access
tertiary roads only roads roads
Human no structures or only minor human Moderate disturbance | natural setting but substantial remnant bushland modified open space | dominated by
Impact& | guotic plants, and development of | greatly modified modifications, rural buildings ste,
velop pristing i facilities residential
 Expocted raro, fow other some contact with | Moderate disturbance | moderate contacton | moderate to high Regular use by local | moderate to high high density and
chuman | yisitors individuals but and some contact roads and trial sites Interaction residents density use frequent use
- contacts = | isolated with groups
- Facilities, Littls or none soma but subtle as | Minimal facilities, no | Controls obvious, barriers, signs & Remnant area with highly developed highly developed
regulations formed tracks and | powered sites ete. | more complete fences obvious some resirictions tacilities facilitios
& structure signs facilities
[2][Recreation Types suitable for the area | Bl [@] [ Initial Conservation Value Assessment
Mark “1* for potential and “2° for actual use Rate the site from 1 - 10 relative to other sites in the area -n Rate the site as remnant habitat for
| | Barbeque and picaic Overall Scenic Value Rating - Aquatic Plant or Animal spp.
|| Busimalidng -camplng Pholograpley Rank the companents for Scenic Value e
|| Bushwaiking - day trips Nature appreciation D Inherent Natural Beauty ( bushland setting)
Camping - car access Swimming Rate the site as remnant habitat for
[ | canosing 1kyaking! ratting || Water Skiing H Inherent Phylcal Beacty { waleriaits ic.) Riparian Plant or Animal spp.
Dogs Bird Watching Scenic Rural Setting
Shors Fishing Other [[]  scenic urban Setting
n Boat fishing - small boats Other D Artistic merit or value Rate the value of the site as a wiildiife corridor
|| Boatfishing - large boats Other, EI Scenic value of a component e.g. ree etc.
] Four Wheel driving Othar D Oth
Horse Riding “« - E|
Motor bikes Commenis: —
- “Rank the Site ( 1-10) in terms of its quality as representative Aquatic
Rowing Habltat for this type of site in this catchment.
Saili i
I Rank the Site ( 1-10) in terms of its quality as representative Riparian
| Habitat for this type of site in this catchment.
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13.2 Appendix 2 Introductory Workshop on the 'State of the Rivers'
Methodology

A set of summary sheets suitable for an overhead projector are provided as source
material for the introductory workshop.
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State of the Rivers Project

M ethodology
Preliminary Overview

Outline

Introduction

Objectives

Features of the Method

Components of the Method

Sampling Strategy

‘homogeneous stream sections

| nstream Survey - approach and constraints

Data Components
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Features of the Method

1. Tobeundertaken on a catchment by
catchment basis.

2. To beundertaken by Regional Staff of the
Water Resour ces Commission, after a short
training programme.

3. Thefocusof the survey ison the streams and
riversthemselves - the bed, banks, aquatic
and riparian habitats, not on the catchment
land ar eas.

4. The methodology will provide an interface
with Gl S asa source of catchment (land)
data and as a method for producing
summary information.

5. The method will provide a comprehensive
set of data and an analysis system for
| ntegrated Catchment M anagement, focused
on instream habitat processes.
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Objective

To provide an assessment of the physical
and environmental condition of streams and
riversthroughout Queensland.

What is Meant by Condition?

The method is a 'snap-shot' approach. The aim isto compare
different stream sections within catchment, and different
catchments in terms of their current condition. It sets a bench-
mark for future comparisons, but does not directly measure
the rate of change. The aim isto provide a relative assessment
of the State of the Rivers now, and the relative condition of
various sections so that the limited resources can be focused
on the most severe and urgent problems. Historic data may
give a valuable perspective to the 'snap-shot' taken now.

Click
©
Condition
T Pristine
Good _

;..% Moderately Degraded
Z | e
o | ISeverely Degraded |
S | i S
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How i1s Condition Assessed?

In most instances we arerating the extent to which the attributes
in the stream or river have declined from their pristine or
undisturbed condition. In most instances we will be judging this
in terms of the extent to which some per ceived value, use or
function of the stream have been lost or altered. In some we can
use an absolute standard. For example, in relation to bank
condition, we will betrying to deter mine the extent to which the
banks have become unstable and have either eroded or aggraded.

Poor Condition Good Condition Poor Condition
<% 2>
Severe Moderate Stable Moderate Severe
Erosion  Erosion Aggradation Aggradation

In other instances the use of an absolute standard may be
inappropriate or impossible. For example it would be
inappropriateto try to comparethe shoreline vegetation of a
stream in an rainforest with that in a western drainage area
stream. In these instances the condition will be assessed by
comparison with the best area of similar typein theregion or
catchment.

sz
Standard|
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Components

1. A Procedures Manual outlining the methodsto be
used to conduct the survey and to analyse the data.

2. A Set of Data Sheetsand Instructionsfor conducting
the survey.

3. A Training Manual used to instruct how the survey is
to be conducted and the specific details on the data
sheets.

4. A Database System for Compiling and Analysing the
data.

a. User-friendly system using Dbase 1V on a PC.

b. Each data sheet correspondsto alinked database
in arelational system.

c. Designed to belinked to GISfor input and
output.

d. Includes a system for real integration within the
catchment using the drainage network and a
coding system.

5. An Implementation Programme.
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Sampling Strategy
1. Random Samplingislikely to bevery inefficient.

2. Riversarelinear systems- what happens upstream
affects sections down stream in a cumulative way.
Therefore we expect riversto change progressively
down the drainage lines and for adjacent sections of
riversto berelatively homogeneous.

3. Thereforea Stratified Sampling Techniqueislikely to
be much mor e efficient. Thismeansthat we use
available information to initially subdividethat rivers
and streamsin the drainage network into areas or
Strata, which will basically have similar features, and
then we sample at representative siteswithin these
ar eas.

4. Theaim of the method isto identify what is termed:
" Homogeneous Stream Sections'

I.e. homogeneous for the attributeswe areinterested in
and at the size and scale. relevant for the study.
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Homogeneous Stream Sections

Stream Gradient
&
Elevation

Boundaries for sub-divsion

Natural Pollution
& discharge
Artificial Barriers locations

Bed and bank
substrates

Major Water
diversion &

extraction sites

sewerage treatment
works

1"'"’""}'""""""'""_."'"""‘"‘"

Upper tributaries /

’ &

i i lowland

; granite outcrop river

] I I ] ]

: ] : : :

. . : . ﬁg______: >

: Upland | | i . !| Lowland|: :

- Streams | | . i 1| Streams | '

] L] L} 1 : : :

: - P gy — - >
' Upstream of reservoir ' ' Downstream of reservoir -
. ; ; ' P ! '
' >'< »!4 > ey | =i =]
i ' : Granite i ' Bank : nks |
! Upland | Upland @ Weir Pool ! - ' anks , Banks
: lpow :mogerate E :4——’5 EIRIE j | i :Withoqt :
' gradient | gradient . Steep + | vegatation vegatation,
' Stream ! Stream ; gradient by : ;
- = : Gorge - ¥ : :
: : ' rapids & P ' ,
. 1 I d I I ] 1
i i : ) cascades 3 : 1 :
L] 1 L] L] ] !
' : . Homogemeous Stream Sections ; !
e Errrrrr P KN 777777727 Wil I 774 [T TTTTTT

The sites available

are allocated \

to represent
habitats and
conditions
within sections

|/
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Homogeneous Stream Sections

1. In assessing the condition of streams and riverswe have
to deal with sections of riversnot pointsor individual
sites.

2. A lot of thisiscommon sense. River sectionsin different
tributariesthroughout the catchment will be
fundamentally different because their catchmentsare
different. Similarly, the general features of ariver will
changeasit increasesin size, asmoreamoretributaries
are added toit.
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Homogeneous Stream Sections

2. Ultimately what we need isa way of classifying all the
river and stream sectionsin a catchment in terms of
their features and overall condition.

76
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Homogeneous Stream Sections

4. Subdivision Procedure

A. Preliminary Sub-division - Map Exercise

The rivers and catchment is initially subdivided into
major sections at the sub-catchment boundaries, and
using other available information such as altitude, slope,
stream gradient, geology and vegetation cover and land

use.

Altitude

Major sand
and gravel
extraction
sites

¥ Cleared
Sub-catchment
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Homogeneous Stream Sections

4. Subdivision Procedure (cont.)
B. Reconnoitre Survey

Using the initial base map a reconnoitre survey is
conducted to visually assess the river sections. More
sections boundaries are added to maintain the notion of
homogeneous stream sections.

U
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Homogeneous Stream Sections

4. Subdivision Procedure (cont.)
C. Sub-division of the Catchment

Whenever a new section boundary is added the catchment
Is subdivided also. Each homogeneous stream section then
has it's associated sub-catchment element. Sites
representative of the section are also chosen during the
reconnoitre survey.

Section 2

9555555555570%%
SRRRRRZRRRARARARA
{RRRRRRRRRRRLRARK
ZRRRRRRRRRRRRRL IR
IRRRRRRRRRRRRRAAARRIAA]
R AR
KRRRRARRRRR L, A
AARRRRRRRRRZLARA A
50539555 %
AT LERRRRRRRRRRRRRR
X

Section 1

7 AS ¢
| site 0050
- Illl$ %2, R L

50555555550 St

Section 3
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Homogeneous Stream Sections

4. Subdivision Procedure (cont.)
'D. SiteSurvey & Linkto GIS

The detailed site survey is then conducted at the series of
sites allocated for each section. Once the survey data has
been analysed the decision may be made to add further
sub-sections in order to keep the sections homogeneous
in terms of the criteria selected. The system is expandable
allowing varying scales of resolution and specificity. Each
of the stream sections and it's associated land parcel
element becomes an element in the GIS for compiling
gpatial information throughout the catchment such asland
use, soils, vegetation cover etc.

Section 1

GIS Elements

Sectionidentifiercode
Sub-catchmentboundaries
Downstream limit on

main channel
Sites ,
Centroid for sub-catchment
Stream section elements

Downstream limit \
onmainchannel
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Homogeneous Stream Sections

5. Methods for Integration

In order to provide a method for real integration we need
a way to instantly determine which stream sections and
sub-catchment land parcels are upstream of a given
location in the stream drainage network. An simple
hierarchical numbering system has been developed to do
thiswithin the data base.

Potential source due to
clearing of riparian
vegetation

Sources of
sediment

Minor

Excessivebuildup
ofsedimentin
the channel
Exessive algal
growth due to
highnutruientloads

The sections and sub catchment parcels upstream of any
point can be recognised and their order in the drainage
network determined.
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Data Compilation & Analysis

The data collected will be compiled into a series
of relational databases using Dbase V. The data collection
unit isthe stream section and sub-catchment land parcel.

Types of Datg

1. Non Survey Data
A. Section location and definition

B. GISderived data - the numbering system allowsa
two-way transfer of data.

DBASEIV| == & | GIS

C. Hydrologic Summary - The gauging stationsare

incor porated as special sitesin the data base. Hydrological
summary data will be extracted usingthe HYDSY S
package and included in the database. Water quality data
could beincluded

in asimilar way, although it isnot currently.

2. Survey Data - includesinformation collected at one or
mor e sites in each section.
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Instream Surveys

1. Approach and Constraints
In conducting these surveysthere will never be enough
sitesand thereisalways more data that could be collected.
Thebasic practical criteriafor thesurveysare:

1. The survey isdesigned to be completed by teams of two
member s spending about
1 hour at each site.

2. Thisallowsfor two teams of two people to survey about
150-200 sitesin athree week period (adequate for a
catchment of same sizeasthe Mary River).

3. Thereconnoitrewould require an additional week for
two people.

4. Only a minimal set of equipment isrequired (tapes,
portable echo-sounder, boat, GPS, inclinometer, camera
etc.).

5. The survey is expandable dependent on the scale of
resolution required and the resour ces available
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Instream Surveys

2. Strategy

The survey approach isto collect the following types of
data:

1. Raw Data - Raw data will be collected. It will be used to

compilethe derived data, and will beitself used for
specific purposes such asin integrated catchment
management. e.g. Thedistribution of a certain weed
species or erosion.

2. Derived Ratings - Various formulae will be used to
derivethevarious overall condition assessments. The
method used will be explicit and easily modified.

e.g. Physical Condition =
A (W) + B(wp) + C (Ws) + D(wa)
where A,B,C & D areraw attributes
and w's are weightings

3. Semi-Subjective Ratings - Therecorderswill be asked
to make an overall assessment of the component. The

value of these ratings will beincreased by asking for the
assessments after the raw data has been collected. These
ratingswill provide a valuable 'first-go' assessment which
can be qualified using the derived ratings.
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Instream Habitat

The Focus of the Study ison the Instream Habitat i.e. on
the condition of the stream itself

- the bed, bar and banks,

- the Riparian Zone,

- and the land immediately adjacent to theriparian

Zone,

within the boundaries of the selected r each.
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Sites = Reaches

A representative reach is selected at each designated site.
Thereach should represent the channel habitats present
in the section and it should meet the following criteria:

1. Preferably the reach should contain at least 2 complete
pools and riffle/ run habitats (r epresent diversity).

2. Thewhole length of the reach should be visible at one
location.

3. The pool should bethelargest and deepest in the area.

L. Reach 1
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Boundaries

Most of the boundaries used for the various assessments
are explained on the appropriate datasheets. The
following summary gives an initial guide.

Channel - bank top to bank top

Bank

Riparian Zone Upper
Bank \
Edge of the ngm::r Bank top
Riparian Zone
Wetted perimeter water mark

water mark

thalweg
water surface

Thalweg - Thisisthe deepest point across a transect. It isimportant because cross-sections
in pools should be taken to intercept the deepest point in a pool, and the 'shallowest' thalweg
in ariffle, run or glide.

Bank top, Banks - From a measurement point of view the banks extend from the water's
surface (or the water marks if the bed is dry) to the bank top, that isto the point of inflexion
the channel profile.

Water Surface - Thisisobvious. It isused for taking depth measurements for the cross-
section profiles and for assessing the instream organic debris cover available for fish and
invertebrates. When the bed is dry assessment is made at the 'water mark’, i.e. assuming that
the channel was filled with water to the ‘water mark'.

Water Mark - The concept of a'water mark’ is used to provide a reference point for
standardising the channel measurements and for marking the boundary between the lower
and upper banks. A mark is left on the bank at the normal inundation level for the stream. It
is delineated by either the edge of the terrestrial grasses and other vegetation which cannot
tolerate more frequent inundation, or an obvious point of erosion or substrate differences
along the bank.

%w-% A 'Water Mark' is left at the normal inundation level in

the stream. It's location is shown by the edge of the
terrestial grasses etc., which can not tolerate more
frequent innundation, or by an area of erosion or the
boundary between different types of sediment on the
bank.
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Boundaries Continued

Riparian Zone - It isdifficult to derive a precise definition of
ariparian zone, particularly for untrained staff. There are
many possible definitions. The most relevant feature for our
purposes is the vegetation. Ideally it should be possible to
Identify such a zone irrespective of disturbance or condition,
and it should have afixed with for each size and type of
stream, relating to how far and how often the stream or river
floods or reaches bank-full stage. However, thisis not
possible in this survey and so the focus is on identifying the
remnant riparian zone using its distinct vegetation.

Theriparian zone is an interface between the stream and the
surrounding land. The vegetation in it is different because of
the influence of the stream in increasing available moisture,
flooding and soil characteristics. The vegetation is important
or the stream because it contributes organic debris, stabilises
the banks and provides shade, and cover for the instream
communities.

The general perception of there being a strip of vegetation
along the edge of the stream which is different from the rest
of the vegetation in the landscape is generally obvious and
recognisable by most people. The strategy adopted was to
simply record the width of the remnant strip of clearly
distinguishable vegetation along the stream margins, on the
banks and partially extending onto the £1oodplain, and to
assess the cover by various types of plants within the
boundaries of this zone along both banks.
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Instream Surveys
3. Components

The following components will included in the surveys
(each represents a data sheet and database) :

1.

2.

10.

11.

Stream Section Information (Non-survey)

Hydrology and Water Level/Flow conditions (Non-
survey)

Site Description - site location

Reach Environs - adjacent land features
Channel Habitat - pool, riffle, run, cascade, €tc.
Cross-sections - profiles/ bed and banks

Bank Condition

Bed and Bar Condition

Vegetation - riparian, bank and aquatic
Aquatic Habitat

Scenic, Recreational and Conservation Values
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Sub-section Numbering System

A ssimple numbering system for the stream sectionsis used
to achieve integration through the drainage network.

The sections along the major channel arefirst assigned sequential numbers-large
numbers ar e used to allow additional sub-sectionsto be added with minimal changes.
Tributary sub-catchment sections are assigned the number of the main tributary
section into which they drain plus a sequential number at successive levels of the
hierarchical code. The codes allocated to the stream sections shown above are as

follows:

Section Code Section Code

Number A B C Number A B C
1. 1000 0 0 8 2000 1000 1000
2. 2000 0 0 9 3000 1000 0
3. 3000 0 0 10 5000 1000 0
4, 4000 0 0 11 5000 2000 0
5. 5000 0 0 12 5000 2000 1000
6. 6000 0 0 13 2000 1000 0
7. 7000 0 0 14 2000 2000 0
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ICatcl‘lmcnt in the Regional Contcxtl

State of the Rivers Project
Major Types of Data (

l Sub-catchment Fcatures]

Non - Survey

1. Catchment in the Regional Context
* climate, regional land system

Reach 1/ =2
2. Sub-catchment Features &

* Land use, soils, geology, slope, gradient

Site Description and Numbnringl

Non - Survey

Reach Environs
- spatial b + /Reach‘.l
. ..z . = - temporal
3. Site Description, Location, Drainage code ¥ + Y
* grid reference, AMTD, identifiers MeanderWavelength
Channel Form Shape
/\-/\ and Dimensions
4. Reach Environs Information - Spatial
Channel Width

* floodplain land use and type, channel
pattern, land administration, disturbance

width of stream
p————

— C;'::t'l'-el \ Flow Regime and
Water Quality

Depth
of stream

Flow Regime

5. Reach Environs Information - Temporal
* conditions prevailing at the time of the x

survey Bed Features
Sediments, Process, depth profile,
disturbance

No Flow periods

water quality
summaries

Bar distribution

[«))

. Channel Form, Shape & Dimensions

~J

. Hydrology apd Wegter Quality D I -
* Summaries derived from other sources anE Rl sediments, distrurt

under-cut Stable pe .
eroding bank bank
of fine sand -

Trees

Shrubs

(o]

. Banks - Physical Condition & Process

9. Bed & Bars - Physical Condition & Process

Emergent

10. Vegetation - Aquatic, Bank and Riparian

Riparian Zone

Banks / submerged

11. Aquatic Habitat Classification & Condition

Submerged Lands

Aquatic Habitat

12. Scenic, Conservation and Recreational Value Vegetation Overhang
Canopy Cover

Bank Overhang

M: Logs, branches

Pool depth

R_ifﬂn: depth/flow

Aquatic Vegetation
Substrate
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Site Description

Theaim hereisto provide a description of the location of
thesiteusingagrid reference or alat/long (GPS
preferred), and using local land marks. The description
should be adequate for precisely relocating the site for
follow-up surveys. A standard set of photographsistaken
of the site.

Section
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Reach Environs

Theaim hereistorecord local information about the land
immediately adjacent to thereach. Thisincludes
Information about the flow and water level conditions
prevailing at thetime of the survey.

It also includes:-

local land use

local disturbance

local vegetation type

floodplain features (billabongs etc.)

local land tenure
An overall disturbance rating also madein relation to the
extent of clearing and replacement of vegetation by exotic
gpeciesin theriparian zone and adjacent land.

Thislocal data complementsthe broader data available
form the GI S (spatial) and flow conditions at the gauges
(temporal)

Reach Environs
- spatial
- temporal ’ .
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Channel Habitat Classification
Theaim hereisto classify the segments of thereach into
the following broad types:

waterfall

cascade

rapid

riffle

glide

run

pool

backwater

Theserepresent the broad range of aquatic habitats
present and the range of sediments, flows and depths
present in thereach. Thisclassification isimportant for
both the physical and environmental condition of the
stream.

Reach ol

Cross-sections

Cross-sections are taken at the point of maximum thalweg
depth (pool) and at the point of minimum thalweg depth
(max. bed height)(riffle) in thereach.
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Bed, Bar and Bank Condition

Two data sheets ar e used to assess the condition of the bed
bar and banks. The assessment ismade in terms of the

per centage of the bank length, and surface area of the bed,
which is stable, eroding or aggrading. The location of the
instability (bends, obstacles etc.) and the local factors
affecting stability are also assessed to identify the
processes involved. Overall ratings of the bed and bank
stability are made.

The suitability of the site for gener al fish passage and for
specific barriersat the siteis also assessed in relation to
the stage at the time the survey is made and of the stage
required for the barrier to be effectively by-passed or
over-topped.

Bed Condition Stabﬂity
- Controls
Bar distribution Gravel Shape
Passage

Bank Condition

Banks - shape, process
sediments, distrurbance

miis]  under-cut Stable pebble £

Slo e

eroding bank  pani
of fine sand X 3% 3 o
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Vegetation

Riparian and aquatic vegetation is becoming recognised as one of
the most important featuresfor assessing the condition of
streams.

Riparian Vegetation actsto:

Stabilise the banks

Provide shade and shelter

Provide leaf litter and other organic debristo the stream
Provide a remnant wildlife corridor

Provide for enhanced fish habitat

Provide a buffer zone for intercepting sediments and nutrients.

Riparian and aquatic vegetation is assessed in terms of

per centage cover for various growth forms and key local native &
weed species. The percentage of each group which has been
replaced by. exotic speciesis also assessed.

poor good poor
Exotics | - » | Low cover
@ Trees
Woody Shrubs
: Emergent
Herbs/ forbs ‘Floating,
Grasses
Sedges

N

Riparian Verge ganks

Submerged

— - Bow-
-} - o

Riparian Zone Submerged Aquatic Zone
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State of the Rivers

Aquatic Habitat

Some of the attributes collected on the other sheetsare
Important for assessing aquatic habitat. Theseinclude:

Channel habitats (pools, riffles and runs)
Depth
Bed Substrates

Cover of varioustypesisalso important for fish and
Invertebrates. | nstream cover in the form of logs and
branches provide shelter and attachment points, and also
increases the diversity of flow and depth in the channel.
Bank and vegetation cover also provide shade and shelter
for the stream.

Aquatic Habitat

Vegetation Overhang
Canopy Cover

Bank Overhang
Logs, branches

&

/ Riffle depth/flow

Pool depth

Aquatic Vegetation
Substrate
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State of the Rivers

Scenic, Recreational and Conservation Values

A preliminary assessment of these’ valuesis made at each
site. The sites are classified according to their recreational
opportunity type, using remoteness, access, human contact
and impact, and facilitiesavailable at the site. The
suitability of the site for varioustypes of recreation, and
their scenic values are also assessed. A preliminary
assessment of the conservation values of the sitesis made
in terms of ratingsfor the sitesasremnant habitats for
rare or endangered species of animalsor plants, or as
wildlife corridors

Aquatic Habitat Classification

One of the outcomes of the surveyswill beto providethe
data for 'classifying aquatic habitats. Currently thereisno
way of doing this, but it isessential for future attemptsto
rate various sectionsin terms of the extent to which they
arerepresentative of various habitat types. Fish and
invertebrate surveys, done by others, will . enablethis
classification system to be " calibrated" . Eventually it will
be possible to recognise BIOREGIONS for aquatic
habitats, which isthe essential first step for conservation.
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13.3 Appendix 3 Examples of Output Generated by the Summary
Programs

13.3.1 Output from the Program 'ENVIRONER' - all Maroochy River Sites

Overall Disturbance Rating Total Number of sites= 185

Rating No. of Sites
9
26
29
27
58
36

UL WN P

Land Use Types

Type Number
1 49
2 0
3 6
4 5
5 0
6 19
7 63
8 10
9 3

10 0
11 11
12 5
13 23
14 7
15 36
16 11

Disturbance Types

Type Number
1 3
2 0
3 49
4 80
5 9
6 3
7 4
8 0
9 1

10 6
11 11
12 7
13 13
14 3
15 62
16 14
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Vegetation Types

Type

Number
102
26
23
6

ovooNn~NNNVOoooOOOOW

Floodplain Features

Type
1

2
3
4
5

Number

5
11
12
17

6

Land Tenure Types

Type

O~NO U WNE

Number
155

ArORAD PN
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13.3.2 Output from the Program 'BANKER' - all Maroochy River Sites

Bank Slopes (L& R added)

Type Number
vertical 101
steep 146
moderate 84
low 46
flat 17

Bank Shapes (L& R added)

Type Number
concave 163
convex 127
stepped 20
wide low bench 33
undercut 32

Causes of Instability
Type Number

45
1
22
12
47
19
4
39
67
1
0

P
RPBoo~vwourwnr

total number of sites = 186

Bank Processes (average % of bank length)

Bare
Lower Left Bank 53.36
L ower Right Bank 57.28
Upper Left Bank 21.19
Upper Right Bank 20.05

Stable Eroding

55 26.26
51.72 29.62
70.62 20.30
69.78 20.67
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Slumping
1.83
151
1.64
1.53

Aggrading
10.05
8.76
2.96
2.61



Overall Bank Instability Rating (L& R added)

Type Number
high 47
moderate 100
low 151
minimal 60

Overall Bank Susceptibility to Erosion Rating ( L& R added)

Type Number
high 55
moderate 111
low 130

minimal 61
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Site/Channel Habr>> No. of
num mean s=m
AMTD—map
AMTD-tot
***Darived ractingsk¥x
C.Pooldap 2B.0 9.4 0.7
5.Pooldep 2E8.0 9.4 0.7
C.Flowdep 17.0 2.8 0.1
S.Flowdep 28.0 9.4 0.7
Ch.Divers 33.0 26.% 2.0
Wfall Hi 4.0 €5.0 13.4
***Maan of listed ratings
C.Pooldep 28.0 9.4 0.7
5.Pooldepr 28.0 5B.1 5.0
C.Flowdep 17.0 2.8 0.1
5.Flowdep
Ch.Divers 33.0 26.8 2.0
Wiall Hi 17.0 21.1 4.6
Channel Habitabt-->>No. of
num  mean sem
WFall % 3.0 38.7 6.2
Wrall Hi 3.0 11.8 6.4
Casca_% 15.0 35.9 3.6
Casca_Hi 15.0 1.6 0.7
Rapid % 1.0 60.0 0.0
-Rapid dep 1.0 0.1 0.0
i L 1.0 30.2 3.7
dep 13.0 0.1 1.0
dep
4.0 16,3 =+#=+
Ehe) 4.0 0.8 0.8
28.0 65.8 3.8
dep 28.0 0.5 0.8
_oep
Beach len 33.0 52.5 5.0

100.

100.

200.

[ i s I R

(=T =T =]

[ e . A

Lab

Lk

[

=

=

[

[T 1 e T e T e TN A e 5

(=34

[ N B S

“

e e (e e Y

Ly

T T T

.

Last 3Site

Altitude
Cat . Rrsa

Poolwid
Poolwid
Flowwid
F

C.
5.
C.F1
S.Flow

= = ]
L (7w
"

(==

Last Site

Wfall len
Wfall Gra
Casca_len
Casca_Gra
Rapid_len
Rapid wid

o SWoS Wna S

Pool wid
Back_l=n
Back wid
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B8
num
32.0

28.0
33.0
17.0
28.0

17.

68

LY ¥ ]

D
CcoOooo oo o8

[ e e e |

Last Sect
mean Jem ma X
136.7 16.9 310.0
58.1 5.0 100.0
1.0 1.0 1.0
25.8 4.9 B80.0
2.4 0.7 40.0
25.8 4.9 820.0
Last Sesct

mearn Sem max
26.7 B.5 350.0
31.7 2.6 40.0
27.0 3.7 50.0
20.2 3.2 60.0
30.0 Q.0 30.0
2.0 Q.0 2.0
17.1 3.0 &0.0
1.8 0.5 6.0
45.0 15.4 100.0
5.0 0.4 8.0
31.7 3.2 100.0
7.6 0.2 25.0

S VL ]

Lad
=1
i

[Se I

Lad
O RO Ww o

[T

[*8

Wooco o wWwo od

[ IO - Y

=t e T s }



-
o s T L o Y - I

LS )

HNo. sices 25 Last Site 13 Last Sect 74
2 3 4 5 B 7 8 2 10 11 12 13 14 15 16
17 18 19 20 21 22
2 4 g 11 0 Q 0 0 0 0
0 0 0 ) 0 0 0 0 0
0 Q 0 Q 0 0 0 0 0
0 0 0 Q 4 11 1 0 0 [ 0 [ 1 3 5
a 7 11 4 ] 1 0 0 1 1 1 2 0 [ ]
3 6 2 2 Q 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0
0 0 2
3 3 1 2z 0 1 0
6 g 2 & 3
mean SeIn max min num mean Selnl Mma min
v iflat—-wid
55.3 22.9 83.0 17.0 Calec.rat 25.0 57.8 23.3 108.0 27.0
Scalc.rat
55.3 22.0 83.3 16.7 Raw Calc. 25 B2
55.3 23.0 83.3 16.7 Scal.Calc 25 107
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Summary for

HNo. =ites

low min

1 2 3 4 =]
3 d 1 1 10
0 1 a 0 0
0 Man—made
mean Sem max
1.5 a.a 1,
0 57.3 36.7 100.
0 72.5 32.8 1lo00.
o 20.0 25.3 85,
0 2.7 7.6 40.
] 4.6 13.4 70.
Lower
Ergd Slump Aggorad
7 Z 1
1 0 0
0 0 1
o 3 1
12 3 4
13 4 %]
21
19
num mEan sam masc

747 Z0.1 100.0

[
o= ]

P

[ e I T B A W |
3o O O adn

oo

W)

the Group=*
mean sem Mmax

4.6 22.0 100.0
B 22.0 100.0
sion, »30 = aggra

Last

Hone

site 163
3 10 11 12
B a0 0
1 | 0
1

num mearn

Lovaeo Wid 2.0 10.0

U
Up
Up
Up

bt

B

O

Raw
Scal.Cale &6.0 80.1

119

=

o
b1k

bare 6e.0 1l4.6
stable 66.0 B2.0
eroded 6&.0 13.8
alump 65.0 2.1
aggrad 66.0 0.8
Uoper
Erod Slump Aggrad
1z 1 0
1 0 Q
0 0 z
3 Z 1
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13 0 2

num mean
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Tzgs £ 1
SOUTH MAROOCEY
Baed & Bar ConditionNo. Sites i3
Bar Tvpe None Point Altern Island
25 5 1 3
num mean som max
Bar Size (%) B.0 14,4 2.7 40.0
Grav Ang Vangul. Angul Subdng
0 5 4]
Gr shape Spheres Disc Blade
0 14 a0
Gra surf algae clean
0 0]
BedCompac Armour Packed Modazo
4 Z 3
Factors Affecting Stabilicy
SandExtr BdDesp BnkEro Chan
0 1 4 z2
Controls BrdFxd Rocks Trao
11 12 4
Stab.R=et Sever Erod Mod Erod Sta
0 2
**% Passage Summary =
MNone Very R Mod
Pas=s MNow-> 10 19
Pass Bwmark z 3
**x¥% Ohstructions %*==
- NWum Height num mean sem o
Weir
3 .0 17.90 5.9 30
Rapid
i5 13.0 2.3 0.4 10 .
Ford
3 3.0 0.7 0.9 i,
Log 2 2.0 0.7 0.8 1
LOwW 3 3.0 0.3 0.% Q
Obhe
0
mean S&m max min
20.0 2.8 100.0 20.0
20.0 2.8 100.0 20.0
20.0 2.8 100.C¢ 20.0
bility <S50=srosion >50 =a

Last
T‘,n.r-":_;l'eg

g Fad

bl

=]

ble
27

2

21

o

Ln

Al
il
E

Lat-}

a

S
-
s

A

120

i

wn

Site 163 Last Sect Ta
Obstru Bar.pl Infill Hi Dep
2 0 i 0
d V.End
1] 0
V. Low
o]
SedTragp Mining gGraz Other
0 0 19 0
Other
3
Mod . Aggrd Sever Agg
3 1
Fart R Good Unrestr
1 1 1
5 4] 2
Stage When Owverbaopped
WM 1/2 2/3 Bful Fld Extf Never
0 0 1 a 0 0 2
0 4 3 5 1 1 1
0 1 2 Q a 0 0
3
) 0 2 0 a L] 0
o 2 1 0 0 0 H
0 i 0 0 0 0 0
numo mean Sem max min
alc 33.0 BO0.7 3.3 95.5 20.1
Calc 33.0 BO.7 3.3 85.3 20
Rat 33.0 80.8 3.3 850
Calc
33.0 51.8 1.4 87.2 22.1



Beuatic Habitat =>FNo.

num  meAn
Log Cowv 17.0 11.%9
Loj<30 Cov

1.0 4.0
Loj>»50 Cow
1.0 4.0
bran Cov 15.0 14.0
bnp<50 Cow
5.0 10.0
bnp>50 Cov
1.0 4.0
lgaf Cowv 17.0 2&.1
Macr Cow 1.0 8%9.0
Alga Cowv 1.0 9.0
Frefsub Cw
2.0 31.5
Mar/sub Cw
Mangr Cowv
Float Covw
Emaerg Cow 2.0 36.5
Root Cov 2,0 44,0
Rock Cow 21.0 72.32
Fool>l Covw
12.0 51.1

i num  mean
Man-m Cow
*x*X¥RBANK COVERX**¥%
num mean
Canopy Cv 59.0 64.3
Veg Ofh Cwv
57.0 24.8

22.0 11.5

18.0 23.%
Man O/h C 1.0 5.0
aw Subj iZ.0 70.5

33.0 5

=]
-]

Last Sect

of Sites 33 Last Sits 163
Sem max min No.p num mean
1.0 23.0 4.0 17 Fat 17.0 2.5
0.0 4.0 4.0 ] Fat 1.0 1.0
0. 4.0 4.0 1 Fat 1.0 1.0
.4 1%8.0 4.0 15 Pat 15.0 5.1
1.2 19.0 4.0 5 Pat 5.0 2.2
G.0 9.0 9.0 1 Pat 1.0 1.0
3.9 79.0 9.0 17 Bzt 17.0 7.8
0.0 B8%.0 83.0 1 Fat 1.0 9.0
0.0 9.0 9.0 1 Fat 1.0 2.0
18.4 5%.0 4.0 Z Pat 2.0 9.0
0 Fat
0 Fat
G Fac
22.0 69.0 4.0 2 Fat 2.0 5.0
23.7 T79.0 9.0 2 Fat 2.0 6.5
6.8 S9.0 S.0 21 Fat 21.0 7.8
g.4 89.0 8.0 iz Pat 12.0 4.0
Heam max min No.p num mean
0 Fat
Sem ma x min num mean
3.8 100.0 5.0 Width 56.0 5.2
1.8 90.0 5.0 wWidth 37.0 1.2
0.4 30.0 2.0 Width 22.0 0.5
3.1 50.0 18.0 0.3
0.0 5.0 1.0 0.5
** Derived ratings for the group *
3.2 100.0 25.0 Raw Calc 6.0 &57.6
3.2 100.0 25.Q scal. Calc 6.0 5S7.6
** Deriwved ratings from records #*+*
3.2 100.0 25.0 Calg. Rat
2.9 8s.0 1.0 Scal cal
W. High Good Poer V. Poor
3 16 4 5
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o
[EH]
i

i

Vegetation

Rip, wid
thare
Treses>30m
Tresl)-30
Tres<l0
Shrubs
Vines
Rushes
Herbs
Grasses

Treas

Fern
Mozsses
%. marsh

Local

Rzinforest

spd
*Floating*

m - "
i cover

W
m o
10

-1
-0

it

i
[ W TR
IS I

o

o m
n

Summary No.

[ EA o I L LB L T W UGN T Y Y
[ ST WS T R, Y s S P U6 S R e |
oo d g o ds a0 e

o83

[y

of

[ T o e N o T s Y Y o e Y |

I mear:
21.%
5.5
52.7
e0.2
17.8
1.9
12.4
15.8
22 .2
44.14
5.3
8.0
0 1.0
spacies
rare abund
12 12
4 11
0 0
0 a
& 22
4 [
0 2
Z Q

[=]
fa]

15,

Mmean

159,

17,

3

of sites 33 Last Site 163 last Section
sem max min num Mmean =em mai
1.5 50.0 0.5 {(Note: maximum width set to 50m)
0.4 350.0 0.0
5.8 100.0 5.0 %Exotic Ba.0 1.8 0.3 100.0
2.2 100.0 2.0 $Exotic 6.0 11.4 2.4 100.90
0.8 80.0 5.0 %¥Exotic 6.0 10.3 2.3 100.0Q
0.8 80.0 5.0 EEyxoric 66.0 3.9 1.2 100.40
0.4 20.0 5.0 fExotic 6E.0 1.5 0.5 100.0
1.2 40.0 5.0 2Exotic 860 1.6 0.5 100.0
1.4 B0.90 5.0 3Exotic 860 9.2 2.4 100.0
4.0 100.0 5.0 %Bxotic aa.0 15.Z2 3.2 100.0
0.1 10.0 1.0 Ferns 31.0 9.1 0.1 20.0
0.1 Z20.0 1.0 Mangroves 2.0 10.0 1.0 1lo0.0
Falms 11.0 Z6.8 8.3 90.0
Q.0 1.9 1.0 Local sp2
Local sp4
Tot %exot 6e.0 2Z.6 2.9 100.0
L&ER count=ed separately for sites 33
rare abund rare abund
Casuarins 4 2 Melzleuca 0 0
Exob . Pines 1 1 Willows 2 2
Camphor 7 & Lantana 4 3
Fara Grass H 4 Exot. Grass 2 4
Bunva pine 4 0 Guava a ]
Native pins 0 0 Palms a 2
Chin Elm 0 2 Band p fig 0 4
Other sp2 0 0
Sites too turbid/no est =
2
Sem ma K min num mean sem ma x
0.9 1.0 0.0
7.5 100.0 10.0 Tot% exot 31.0 0.0 1.0 0.0
sam ma mirn num mean sem Mma
8.3 54.0 3.0 Tot. %exot 31.0 0.0 1.0 0.0
23.7 B0.0 10.0 Mar/fest al
Vallis/fstr
22.3 100.0 10.0 Myriophyll
Loc. spl
Log., sp3
Loc. spS
2.5 20.0 10.0 Tot.%exot 31.0 0.0 1.9 0.0
Azolla
1.0 100.0 100.0 Loc. spl
Loc. sp 3
sem ma X min num mean sem msx
8.7 &0.0 5.0 Tot % axot 31.0 0.0 1.4 0.0
Tvpha 2.0 25.0 2.5 30.9
Fushes&Zed 6.0 34,2 13.2 100.0
7.8 30.0 5.0 oth.shrubs 1.0 30.0 0.0 30.0
Loc. sp 2

1

22

T4

ot

b

fad

min
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
0.0
5.0
0.0
0.0
min
0.0



Fage £ 2

**perived ratings*¥*

Riparian Zone Ratings Agquatic Veg. Ratings
num mean J=m max min num mean ScSm MS X Il
Raw 6&.0 37.4 4.0 100.0 0.4 Raw 31.0 5.1 1.0 60.5 1
Scaled 66.0 37.4 4.0 100.0 0.4 Scaled 31.0 5.1 1.0 &0.5 1
Ripar rat 32.0 38.6 6.1 100.0 1.0
Aguat rat 31.0 4.7 1.1 1.0 1.0
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age ¥ 2
SOUTH MARQOUCHY

ScenfRec/Cons Summacy

Ho. of Sites 32 Last Site le3 Lazt Sect
**x**Recreational Opportunicy Typegses®
Nature 1 Nature £ Nature 3 Rural 1 Rural 2 Urban 1 Urban 2 Urban3
3 3 o} 18 0 0 2
****Qacreation Types***~*
Potsn Actual Total Poten Actual Total
Barh/Picnic 21 a 21 Bushw/camp 9 u] g
Bushw/day 13 i 13 Camp—Ccar acc 7 o 7
Canoe/kyak 4 i 9 Dog exercils z o 2
Sbhoat Fish 4 0 4 Lhoat Fish O 0 0
4-W Driwve 4 1 4 Horse Ride 5 o] 5
bike 4 a 4 Rowing 2 o 2
Sailing 0 0 ] Fhotogx 1% o L9
1 Appr 149 a 19 Swimmin a o] 8
Skiing 0 a 0 Bird Watch & 0 5
1 1 i 1 gther 2 [+ o] 0
3 0 a a Other 4 o 0 0
= o 0 0 Other & o 0 0
Categories 1 2 3 4 35 & 8 i 11 12
Scen. val 3 4 3 = 2 5 1 2 3 5
MNat. gautv Z D 1z
[MB ranks are scaled 1 =>3, 2 =>2, rsest =>1)
FPhy. Beauty 3 O i
Scen.Rural 3 H] B
Scen.Urban 0 0 1
Artistic 0 0 0
Scen . Comp 3 0 1
Other 0 0 0
Rem—Agquat 6 3 2 s 2 2 4 1 3 7
11 1 2 a = 2 1 2 2 [
12 1 2 2 2 3 1 3 0 &
7 2 1 2 3 0 4 1 3 7
10 2 0 1 5 3 1 3 1 &
num mean s2m max min num mean sem ma
32.0 37.6 0.7 B0.0 1l6.% Raw Cons 32.0 51.5 4 8 100.0
0 57.6 0.7 60.0 16.6 Scal.Coms 32.0 51.5 4.8 100.0
4] 35.8 1.9 60 .0 17.0 Cons.BRat
32.0 51.5 4.8 100.0 10.0 Scal _Cons
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*%* Hydrology
Subj_rat
s5ubj_rat

20
Calc 0
% of Secta****x

Category

Riv.L=ngth
RBiv.Len % *x*xx

Category 20
Extra o
% of Sects*x*x

ngth 0.0

0.0

ratings

a0
o}

ok W
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EE

40
a

= W

0.a

E
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F* ok
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EEE

g0
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& ki ok

100

EE 3

0.0

e

100

e

0.0

E

100

B =3

0.0

EE

Extra

\.,G;_C_:E.t

sCzalc ratc
Category 20
s5un i)
% Sectsx¥*xx
Riv.Length 0.0
iv. Len § *%*+
Category 20
aCzalec ]
% of Secta®x=x*
Riw.Length Q.0
Riv.Len % =%x==x%
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Fage ¥

*x*x Site valuses

Pooldp*l0 28.0

sPooldep

Category
Pool width
% of Sects
Riwv.Length
Riwv.Len %

Category
wfall HE:.
%2 of Sects
Riv.Length
Riv.Len %

20
>
18
6.3
11

20
12
57

34.3

69

E

7.8

410
3
32
21.5
36

40
7
23
11.8
24

&
4
14
11.8
21

a0
4
1
9.5
16

10.0

oo
&

21

-

17

WEallHI 21.0
Poolwid 28.0
sPoolwid

Category 20
5 pooldep 0
% of Sects**x*
Riv.Length 0.0

L
iv.Len % k®kw

w

Category 24
Poolwid Q
I Sgecrgikxx

= 0

0.0
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i
1]
el
i
i
=

x&k% Environs ratlngs Extra
Subj rat 36.0 55.7 3.2 83.0 17.0 Calc_xrat 36.0 65.6 3.0 108.0 27
s5ubj rat 2Calc rat
Category 20 40 ad 80 100
Subj > 9 3 7 12
% of Sects 14 25 8 19 33
Riv.Length 153.5 21.0 2.5 15.3 21.8
Riv.Len % 19 25 11 19 26
Cateagory 20 40 &0 80 i00
Ssubj 0 Q 0 a ]
3 nf SgpEsEse= * ko T o rxTw
Riwv.Lengcth 0.0 0.0 0.0 0.0 0.
Riwv,Len § =+%% * ook oo = A = w kR LR
Category 20 20 &0 20 100
Cale 0 3 14 3 7
% of Sects 0 17 a4 17 19
Riv.Length 0.0 19.8 32.3 10.5% 10.8
Riv lLen % 0 24 34 13 13
Category 20 40 60 80 100
sCalc 0 0 0 0 0
2 nf SactsFTEx LR ok W o =
Riv.Length 0.0 6.0 0.0 0.0 0.
R;'_V_Len % Ak W R A o i EE RS = EEE
Categorv 20 40 &0 B0 100
Extra 0 0 0 0 1]

% of Sects**k® kxkk KAXK KA xXEk  kEFEE

Riv.Length 0.0 a.o0 a.0 0.0 0.0

Ri'v'.LEﬁ :*.- Wk E ok kW o e ] L
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=%*%* Channel Habitat ratings
Flow dep 19.0 2.6 0.2

sFlowdsp

Category 20 40 &0
Flow dep 19 4] 0
% of Sects 100 4] ]
Riwv.Length 54.0 0.0 0.0
Riv.Len % 100 0 0
Category 20 41 60
Flow wid 12 4 1
% of Sects 63 21 5
Riv.Length 32.5 T.8 4.3
Riv.Len % 60 14 8
Category 20 40 60
ChanDivers 14 16 B
% of Sects 39 44 17
Riv_Length 29 .0 38.0 16.3
ERiv_Len % 35 48 20

ChanbDivers 36.0
Flow wid 19.0
sFlowwid
Category 20
sFlowdep 0
% of Sectghx®w
Riv,.Length 0.0
Riv.Len % #*&x*
Category 20
sFlowwid v}
3 of SectsFc#*ww
Riw.Length 0.0
Riw.Len % *#%*%=%
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#%% Channel
P/wmdep 36.0
PSwmwid 36.0
Catagory 20

Pool/wmdep 31
% of Sects -1

Riwv_Length 75.5
Riwv.Len 91
Category 20
Pool/wmwid 7

of Sects 24

&

Riv.Length 19.5

Riv_ Len % 3z

Category 20
Wid/Dep rat

- 31
%2 of Sects B8¢&
Riv.Length 71.
Riv.Len % 8%

15.4
8.2

40
2
4

4.3
5

40

14
4.3

20

14

11.5

14

1.1
0.z

o
O A O

0.0

Dimensicn ratings

67.0
3z2.0

Wid/dep
Pool/sed
Flow/sed

Categorv
Poo/fsedX10
% of Sects
Riv_Length
Riv.Len %

Category

lo/==dX1i0
of Sects
iw.Length
iwv.Len %

b s T
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36.0

10.3

29.0 a98.4
21.0 457.3 100.
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x%x* Bank Condition ratings
36.0

Subj_ratc
sSubj_ rat

Category
Subj

% of Sects
Riv.Length
Riv.Len %

Category

Calc

T QF Sects
Riwv.Length
Riv.Len 2

Category
Dir <50

77.3

[FER g -

Dir <30 er 36.0

iw . Len

m

[]]
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25.0 Calc_xat 36.0
sCalc_rat

21.0
Category 20
=5ubj a
% of Sects***~*

i 0.0
ig.Len T *¥*=**
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x%*x Bedibar Conditicn ratings Dir <50 er 36.0 52.4 1.1 &87.0
Subj_rat 36.0 21.5 2.3 100.0 20.0 Calc_rat 3.0 Bl.6 2.8 85.0
58ubj rat sCale rat
Category 20 40 60 a0 100
Subd 1 o 4 1 30
¥ of Sects 3 0 11 3 83
Riw.Lengrth 1.3 0.0 8.5 3.0 70.5
Riwv.Len % 2 0 10 4 85
Category 20 40 &0 a0
a5ubj Q a 0 0
3_ Of SECtsi*** L ok w EEE
Riv.Length 0.0 0.0 0.0 0.0
RLV.LEH .?3 S Ea R R EE
Category 20 490 ai 80 109
Calc 1 3 1 [ 25
% of Sects 3 8 3 17 60
Riv.Length 1.3 7.8 0.8 11.0 &2.5
Riw.Len % 2 9 1 13 75
Category 20 40 80 80
sCalc 0 0 0 0
5,]' Gf Sectsh**k ok ok EEEE e
Riv.Length 0.0 0.0 0.0 0.0
Ri-‘;llen &_ E Aok &k &=k oE o
Category 50 100
Dir <50 er 26 10
3 of Sects 72 28
Riv.Length 67.0 16.3
RBiv.Lsn % B0 20
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xx* Vagetation Conditien ratings Rip wid 4.8 2.4 50.0 1.0
Riparian 35.0 44.1 5.8 100.0 1.0 Aguatic 6.6 1.4 61.0 1.0
sRiparian sAgquatic
Category 20 40 &0 80 100
Riparian 17 2 2 5 9
% of Sects 49 & 8 14 &
Riv.Length 41.8 6.5 3.8 11.3 17.8
miv.Laen % 52 g 5 1z 22
Category 20 a0 a0 20 100
sRiparian ] 0 0 1] 0
% cf SECtS*R** =k =k ok EE EEE W W X
Riv.Length 0.0 0.0 0.0 0.0 0.0
Ri-“r.:_‘en % *EkEE hkkw® K mE XSS 3
Category 20 40 80 g0 100
BRgquatic 32 2 0 2 0
% of Sects B9 6 ] & 0
Riv.Length 74.5 4.3 3.0 4.3 0.0
Riv.Len % 89 5 0 5 0
Category 20 40 60 80 100
sacuatic ] ] Q 1] 0
T Af Sectg*¥*x  kkkHd  mEks  EEEw Fxas

Riv.Length 0.0 0.0 0.0 0.0 0.0

v
Riw.Len % *kxx kkkk  AkEx kExx  wEas

Category 20 40 6l 80 100
Rip wid 20 3 13 4] i}
% of 3ects 56 8 36 o] 0
Riv.Length 50.5 5.0 24.8 g.a 0.0
Riw.Len % 61 10 30 0 0
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#%% arumatric Habitat Condition ratings

Instz Cov 36.10

sinst Cov
Category 20

Instr Cowv 0

% of Sects 0
Riv.Length 0.0
Riv_.Len % 0
Catagory 20
Bank Cow 3
% of Sects g
Riv.Length 10.3
Biv.Len 3 12
Category 20
Extra 0
% of Sectg*¥xx
Riv.Length 0.0
Riw.Len § %%%xx

73.6

40
4
11
12.5
15

40
0

R W

0.0

WK

3.0 100.0
60 80
& 14
17 39
13.3 35.3
16 42
60 B0
7 17
19 a7
18.3 31.3
22 38
B0 B0
0 0
L EEE RS
0.0 0.0
ok ke e
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Extra
25.0 Bank Cow 36.0
sBank Cowv
100
12
33
22.3
27
Category 20
zInstr Cov 0
% of Sects**%*
Riwvw _ Length 0.0
Riwv _ Len 3 #*kwx
100
5
14
11.8
14
Categorv Z0
sBank Cov 4]
% of ZSects®x*x
Riv.Length 0.0
Riv.Len & *#%**
100
0
0.0

-B.5

40

LR
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#%% Scenic & Conservation Value ra

tingsExtra
Recrc/S3cen 34.0 35.3 1.4 &0.0 17.0

Cons/Repr 36.0 57.4 4.7 100.0 10.0

sRecr/Scen sCons/Repr

Category 20 40 &0 80 100

Racr/Scen 10 g 16 4] 0

%t of Sects 28 24 47 0 0

Riv.Length 28.3 22.8 28.5 0.0 0.0

Riv.Leon % 36 29 ) 1] 0
Category 20 40 60 ga 100
skecr/Scen Q 0 0 0 0

T of SooUgERRw ok ok R *EE R = E B

Riwv.Laength 0.0 0.0 0.0 0.0 0.0

Ri-\f-.T—«eﬂ % Ll ok m *EEE TEEX EE R RS

Category 20 40 &0 a0 100

Cons/Repr 5 10 G 2 13

% of Sects 14 28 17 6 36

Riv.Length 15.3 22.5 16.3 4.5 24.8

Riv.Len % 18 27 20 5 30
Category 20 40 ai B0 100
sCons/Repr 0 0 0 Q 0
% ot Secta**:t E ] & oo EREE 3 = EEE
Riv.Length 0.0 0.0 0.0 0.0 0.0
Ri‘;—_LEn ='.‘:|" EE EE L B E

Category 20 40 &0 20 190

Extra 0 0 0 0 0

"s Of Sec:s*:** & u ok W * ko E ok ek S

Riv.Length 0.0 0.0 0.0 0.0 0.0

R‘Z_vu._:__s_f-\._ T OREEWR ok kR e e Wk ke L
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Channel Dimension R11 types No. Sites 49 Last Site 1¢3 Last Sec
num MmMEan SEIm mase min num mEarn Zam ma
Tp Length
49.0 27.3 25.5 100.0 1.0 Tp wWidth 4310 6.0 6.4 31.
Tp Depth 49.0 0.¢& 0.8 2.3 0.1
LoB Width
9.0 1.3 2.7 16.0 0.0 UpE Width 98.0 5.4 15.0 150

ag.0 0.& 1.1 8.0 0.0 UpB Height 98.0

ag.0  47.0 32.0 495.0 3.0 UpB Slope 9B.0° 35.3 25.8 %0
Channel dimensions
Width 43,0 1%.4 22.9 1le4.7 3.4 Depth 49.0 3.8 2.3 1&
Width/Dep 49.0 6.2 .2 8l1.0 0.8 av. Depth 49.0 3.4 2.5 14
C.Sect .Area
49 180 232 1385 16
Channel dimensicns at the Water Mark
Width 49,0 a.7 7.1 32.1 0.7 Deptl 43,0 1.3 1.1 &
Width/Dep 49%.0 8.6 7.2 32.5 0.2 &v, Depth 4%.0 1.1 1.1 &
C.Sect .Area
42 151 231 1365 1
Channel dimensions at the Water's Surface
Width 4%.0 6.2 6.6 31.0 0.5 Depth 45,0 0.7 0.7 a_
Width/Dep 49%.0 12.3 14.0 95.0 1.7 Av. Depth 49 0 0.5 0.5 z
C.S5&ect.Area
) & 18 120 0
Flows m/s
*xxrRogck CQubtcrops *#¥
" L/lower ®/lower L/upper R/upper Bed Hone
23 14 21 le 27 14
*®** Syubstrates — particle diam., in mm ****
nwm mean sem cov (%) max min
Lower Banks az 1.011 0.0879 1¢0.0 3le.228 0.0L0
Upper Banks a8 0.331 0.0589 100.0 3le.z228 0.0L0
Beads 450 37,887 0.0205 100.0 3l6.228 0.010
Organi ; num  mean Sem max min
Upper i9. 0 47.4 31.9 100.0 10.0
Lower 17.0 35.& 30.5 95.0 5.0
Sad Tz2.0 54.7 35.8 90.0 5.0
*xxxxRagings Summary¥*¥k¥k
num mean =em max min num mean sem ma
wm depth 4%.0 16.8 13.1 67.0 2.0 pool sed 42 .0 494.7 446.1 959
wm wicgch 49%9.0 L8 6.9 32.0 2.0 flow sed 30.0 373.4 43B.2 959
Despest Cross—-section @ wmark — Site--> 183 Section Typs =& All tvpe
s e e Channel Width = 10,7 s e >
Width € wm = 3.6
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Channel Dimension Pools No. Sites 30 Last 5ite 163 Last Ss=ct
num IMmMeEan Sem Max min num mean SEm max
Tp Length
I0.0 28.3 22.4 100.0 3.0 Tp Width 30.0 8.4 7.0 31p.0
Tp Depth 30.0 0.7 0.5 2.3 0.2
Lo Widtl
1.2 9.0 0.0 UpB Width &0.0 6.2 18.9 150_.0
0.2 1.0 0.0 UpB Height €0.0 1.8 1.0 5.0
26.5 90.0 3.0 UpB Slope 60,0 41.9% 27.38 80.0
2B.3 1¢4.7 4.1 Depth 30.0 3.5 1.5 .8
10.2 1.0 2.6 Av., Depth 30.0 3.2 1.4 6.3
30 108 57 243 1g
Channel dimensions at the Watsar Mark
Width 30.0 10.2 £.1 3z.1 1.5 Depth 0.0 1.5 0.3 4.5
Width/Dep 30.0 6.8 3.8 18.53 2.8 av. Depth 30.0 1.2 0.6 3.2
C.S5ect.Area
30 75 46 187 1
Channel dimensions at the Water’s Surface
30.0 9.3 7.4 31.0 1.3 Depth 30.0 1.1 ¢.8 4.1
ep 30.0 9.1 5.9 28.1 3.1 Av. Depth 30.0 0.8 0.5 2.8
=
30 10 22 120 0
Flows mfs
*xx*Oock Qutcrops* i
L/ lower Bflower Ljupper Rfuppsr Bed None
15 10 14 12 18 a
=*x=x* Substrates - particle diam. in mm *®*=*
T, mean sem cow (%) max min
Lower Banks 2B 0.311 0.0665 100.0 316.228 0.010
Uppar Banks &1 0.134 0.0364 100.0 316.228 0.010
Bads 300 45.177 0.0186 100.0 316.228 0.010
Organic Matter num mean Sem max min
Upper Bank 12.0 34.2 27.5 0.0 10.0
Lower Bank 11.0 26.8 26.3 80.0 3.0
Bed 272.0 58.2 33.0 90.0 5.0
*:-'c"i.lr:'-c_i_,::-r-\- = Su_—rmar-t:'kk'kk'k
num mean sem max nin num mean sem max
0.0 17.1 13.0 g7.0 4.0 pool sed 28 .0 539.8 437.7 9%9.0
.0 10.4 7.8 32,0 2.0 flow sed 14, .0 328.7 £419.2 933 .0
ss—section @ wmark - Site--> 161 Section Type =X Pools
e e e Channel Width = 1.9 ——mm—————— >
Widch @ wm = £.3
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Max. Depth =]
ch= 3.2
wm= 1 a
wl 0.9 Wi, W
|
I == =
|
|
I * * E 3
I £ 3
wm depth 45 wm width 32 pool sed/diam*=10 100 Ch.Wid/dep ratio
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Channel Dimension All non pools Wo. Sites
num mean sem max min
Tp Length
20.0 25.2 29.0 100.0 1.0 Tp W
Tp Depth 20.0 0.3 0.5 2.2 0.1
LoB Width
40.0 2.4 3.6 1.0 0.0 UpB
LoB Height
a0.0 0.a 1.7 8.0 0.1 UpB
LoB Slope
40,0 28.2 28.% 850 3.0 UpB
Channel dimensions
Width 20.0 15,2 - 7,4 31.3 3.4 Dept
Width/Dep 20.0 5.4 2.8 11.3 0.8 2w,
C.3sct . Area
20 98 112 463 is
Channael dimenszionz at the Water Mark
wWidth 20.0 7.1 5.3 22.8 0.7 Dept
Widch/Dep 20.0 11.4 9.5 32.5 0.2 Av,
C.Sect .Area
20 73 i03 440 10
Channel dim=nsions at the Water’s Surface
Width 20.0 2.3 2.2 9.6 0.5 Dept
Width/Dep 20.0 1&.9% 19%.8 95.0 1.7 aw.
C.Sect.Area
20 1 p 8 0
Flows m/s
**x*Dock Outcrops****
L/ lower R/lower L/upper R/upper
9 7 i 5 1
#*%* Suhstrates - particle diam. in mm *%==#
ruam mEan s=em
Lower Banks 38 8.427 0.0678
Upper Banks 40 1.57%2 0.0813
Beds 200 31.783 0.0224
Organic Matter num mean sem max min
Upper Bank 7.0 70.0 25.6 100.0 30.0
Lowsr Bank 6.0 51.7 31.2 95.0 15.0
Red 119.0 4%.0 38.7 30.0 5.0
kkk**Ratings Summarykkksx
num mean sem maz min
wm depth 20.0 17.0 13.% g87.0 2.0 pool
wm width 20.0 2.1 5.2 23.0 2.0 flow
Despest Cross-ssction @ wmark — Sits--> 160
LT - Channal Width
Width & wm =

139

20 Last Site 1le3 Last
num @ mean sem
idth 20.0 3.2 4.4
Width 40.0 4.0 2.4
Height 40.0 1.3 1.8
Slopas 40,0 24.5 17.5
h 20.0 3.8 3.4
Depth 20,0 3.8 3.4
h 20.0 1.2 1.5
Depth 20.0 1.1 1.5
h 20.0 0.2 0.4
Depth 20.0 0.2 0.3
Bed None
0 B
cowv (%) max
100.0 316.228 0
100.0 316.228 0
100.0Q 316,228 Q
num mean sem
s=d 15.0 444.2 458 .4
sed 16.0 412.5 450.5
Section Type == All

Sect
ma
20.0
15.0
10.0
60 .0
1£.89
14.9
6.7
6.7
1.7
1.6
min
010
.010
010
max
599.0
9499 .0
non p
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Channel Dimension Riffles Mo. Sites 11 Last Site 162 Last Ss=ct T2
num mean Sam mazx min num mean sem ma min

11.0 14.7 12.1 40.0 1.0 Tp Width 11.0 1.7 1.1 4.5 0.5
Tp Depth 11.0 0.3 0.6 2.2 0.1

22.0 2.5 3.7 16.0 0.0 UpB wWidth 22.0 4.2 3.4 15.0 0.7

22,0 21.&8 2z.6 490.0 5.0 UpB Slope 22.0 25.9 17.8 &0.0 5.0
Channel dimensions
I 11.0 15.0 8.9 31.3 3.4 Depth 11.0 2.9 2.5 10.2 1.1
11.0 5.8 Z.6 11.3 2.5 Av. Depth 11.0 2.8 2.5 10.2 1.1
Area
11 a7 ie 141 B
Channel dimensicons at the Water Mark
Width 11.0 6.6 6.0 228 0.7 Depth 11.0 0.8 0.2 1.0 0.2
Width/Dep 11.0 12.% 10.4 32.5 0.7 Av. Depth 11.90 0.6 0.2 i.0 0.2
C.5ect . Area
11 20 15 58 )
Channel dimensions at the Water’s Surface
Width 11.0 1.6 0.8 3.0 0.5 Depth 11.90 0.1 a.1 3 0.1
Width/Dep 11.0 14.3 g.8 29.7 1.7 Av. Depth 11.0 0.1 Q.1 0.3 0.1
C.Sect . Area
11 0 Q 0 0
Flows m/s
**x**Rock Qutcropg®*#*w»¥
L/lower B/lower Lfupper R/fupper Bed None
4 3 i z2 6 3
*&x* Suhstrates - particle diam. in mm *++=*
e b e an =am coviE) oA min
Lowar Banks 22 6.855 0.0806 100.0 316.228 0.010
pp=r Banks 22 0.55% 0.08249 i00.0 31c.228 0.010
Beds 110 23.269 0.01&9 ign.n 3le.228 0.010
Organic Matter nuam mean sem max min
Upper Bank 4.0 5.0 21,8 90.0 30.0
Lowar Dank 2.0 82.58 2.5 85.0 0.0
Bed
Summa ry*** = %
m mEan 5 e max min num moan sem Tz 3
.00 131 &.3 28.0 2.0 pool sed 9.0 406.0 426.1 939%.0
o a.3 5.7 23.0 2.0 flow sed 10,0 274.8 388.3 922.0
Daespast Cross—section B wmark = 3ite--»> 180 Ssction Type => Riffles
Cmmmmmmmmmeeee—  Channsl Width = 0200 B.5 meeeeceeesae——— s

o
=1 LN

141



T

£

142



i
i

wy
il
e
\D

Channel Dimension Runs No. Sites 2 Last Site 75 Last 3Sect
num meEan SEm max min num mean SEm max
Tp Length
2.0 52.5 47.5 100.0 5.0 Tp Width 2.0 4.8 2.7 7.5
Tp Depth 2.0 1.0 0.6 1.6 0.4
LoB Width
4.0 3.5 G.1 0.7 0.4 UpB Width 4.1 3.8 2.8 g.0
LoB Height
4.0 0.4 0.2 0.5 0.1 UpB Height 4.0 1.8 0.7 3.0
LoB Slaope
4.0 53.8 17.1 70.0 30.0 UpB Slope 4.0 42.5 1%.2 e0.0
Channel dimensions
Width 2.0 13.7 2.2 15.9 11.5 Depth 2.0 3.7 0 4.1
Width/Dep 2.0 3.7 0.2 3.5 3.5 Av. Depth 2.0 3.8 0.4 3.9
C.Sect .Area
2 Z5 4 30 22
Channel dimensions at the Water Mark
Width 2.0 6.1 2.2 a.3 3.9 Depth 2.0 1.5 0.5 .0
Wwidth/Dep 2.0 4.0 0.3 1.3 3.7 Av. Depth 2.0 1.4 0.5 1.8
C.5%ect .Area
2 8 bid 10 &
Channel dimensicns at the Water’s Surfzace
wWidth 2.0 5.1 2.5 T.3 2.5 Depth 2.0 1.2 0.5 1.7
Width/Dep 2.0 4.4 0.0 4.4 4.3 Av_ Depth 2.0 1.0 0.6 1.6
C.3ect . .Area
2 4 3 g 1
Flows m/=s
xEEmock Du::rops****
Lflower R/lower Lfupper R/fupper Bed None
0 0 4] 0 0 2
*%*%* Substrates - particle diam. in mm *%%=
Tium mean sam cowv (%) max min
Lower Banks q G.018 0.0027 41 .3 0.100 0.010
Upper Banks q 0.020 0.0029 41 4 0.100 0.010
Beds 20 0.141 0.01aa 100.0 3.1p2 0.010
Organic Matter num mean sSem max min
Upper Bank 1.0 70.0 0.0 70.0 70.0
Lower Bank 2.0 45,0 5.0 50.¢ 40.0
Bed 5.0 74.0 19.6 90.0 S0.0
*x*x*x*Bafings Summary*i*i®
num mean sem max min um  mean sem max
2.0 17.0 3.0 20.0 14.0 pool sed
2.0 6.5 1.5 8.0 5.0 £low ==d
Cross-section @ wmark — Site--> &0 Section Type => Runs
T Channel = 11.5 ————————————= =
Width @ B.3

143

[

Lad b

et

]

L]

(] (=3

L]

Pk

RS I

[ L



Pages &£ 10
|
|
|
|
|
Max. Depth
ch= 3.3
m= 2.0
wl 1.7
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Channel Dimension Cascades No. Sites & Last Site 163 Last Sesct T4
num mean sam max min num mean =em max min
36.8 3£.4 1l00.0 2.0 Tp Width 6.0 2.5 Z2.7 0.5
0.1 0.1 0.3 0.1
2.2 2.9 9.8 0.0 UpB width 12.0 3.5 1.8 £.4 1.0
1.5 2.3 8.0 0.2 UpB Height 12 .0 2.2 1.8 &.7 0_6
28.2 33.1 95.0 3.0 UpB Slope 12.0 17.5 11.8 45.0 5.0
Channsl dimensions
Width 6.0 14.3 3.7 22.1 11.1 Depth &.0 4.7 4.7 14,9 1.0
Wwidch/Dep 6.0 5.7 3.3 11.1 Q0.8 Av. Depth &.0 4.7 4.7 14.89 1.
C.3ect.Area
& 66 70 215 9
Channel dimensions at the Water Mark
ittt 7.2 3.8 13.1 1.2 Depth &.0 1.7 2.3 6.7 0.4
12.5 8.3 23.8 0.2 Av. Depth &.0 1.7 2.3 6.7 0.4
& 43 &3 186 2
Channel dimensions at the Watexr’s Surface
Widch 6.0 2.8 3.2 9.6 0.5 Depth 6.0 0.1 0.0 0.2 0.1
Width/Dep 6.0 26. 31.6 95.0 2.5 Av. Depth 6.0 0.1 0.0 0.2 0.1
C.Sect.Area
[ 0 0 1 Q
Flows m/s
=x=*Rock OULCrops**#
Lflower Bflower L/upper R/upper Bed Mone
4 3 3 s 3 1
=*** Subhstrates - particle diam. in mm ===
num mean Sem cowvi{%) max min
Lowaer Banks 11 T4.5el 0.015a 7.8 31le.228 0.010
Upper Banks 13 26.469 0.0338 1000 316.228 0.010
Bads &0 237.980 0.0019 0.1 316.228 3.162
Qrganic Matter num mean Sem max min
Upper Bank 2.0 100.0 0.0 100.0 100.0
Lower Bank 2.0 17.5 2.5 20.0 15.0
Bed 8.0 5.0 0.0 5.0 3.0
*xxx*Natings SummarykEresx
num mean sem maze min num mean zem mas
6.0 20.2 21.1 &7.0 2.0 pool sed 5.0 402.0 487.5 933.0
6.0 10.0 4.5 18.0 4,0 £low == 6.0 ©42.0 453 .4 29330
Despest Cross—-ssction § wmark - Sits—--> 85 Secticn Type => Cascades
e e Channel Width = 12,2 e >
Wicdth @ wm = 1.2
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Channel Dimension Rapids No. Sites 1 Last Site
num mean 3em max mir nym  mean
Tp Length
1.0 15.9 0.0 15.0 15.0 Tp Width 1.0 20.0
Tp Depth 1.0 0.2 0.0 0.z 0.2
LoB Width
2.0 6.5 e.0 12.5 0.5 UpB Width 2.0 5.5
LoB Height
z2.0 3.8 3.2 7.0 0.5 UpB Height 2.0 1.5
LoB Slope
2.0 47.5 42.5 820.0 3.0 UpB Slope 2.0 15.0
Channel dimensions
Widch 1.0 25.% 9.9 25.9% 25.9 Depth 1.0 8.7
Width/Dep 1.0 3.0 0.0 3.0 3.0 av. Depth 1.0 8.7
C.5ect.Area
1 63 63 63
Channel dimensions at the Water Mark
Width 1.0 15.0 0.0 15.0 15.0 Depth 1.0 4.0
Width/Dep 1.0 1.8 0.0 3.8 3.8 Av. Depth 1.0 4.0
C.5ect . Area
1 32 32 3z
dimenszionz at the Water’s Surfage
1.0 2.0 0.0 2.0 2.0 Depth 1.0 n.z
o 1.0 10.0 0.0 10.0 10.0 Av. Depth 1.0 0.2
Cea
1 0 0 0
Flows m/s
**x*FRock OQubtcrops*++*s
L/ lower Rflower L/upper R/upper Bed Hone
1 1 1 1 1 ]
x*xxx®x Syubstrates — particle diam. in mm *zx=
Tam mean sam co %) ma s
Lower Banks 2 203.538 Q.0013 0. 316,228
Upper Banks 1 316 .228 0.0010 0. 316.228
Bads 10 281.338 0.0014 0. 316.228
Organic Matter num mean Sem ma X min
Upper Bank
Lower Bank
Bed
FEEFIRALINgS Summary*FFeE
num mean Sem max min num mean
wm depth 1.0 40.0 0.0 20.0 40.0 pool sed 1.0 9%8.0
wm width 1.0 15.0 0.0 15.0 15.0 flow sed
Deepest Cross-section @ wmark - Site——> 89 Section Type ==
B e e e Channel Width - 25.9
Widgth B wm = 13.0
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sem max
0.0 20.0
1.6 7.0
.0 1.5
Q.0 15.0
Q.0 8.7
0.0 8.7
0.0 4.0
0.0 4.0
0.0 0.2
0.0 0.2
min
100.000
316,228
100.9000
sem ma
G.0 99%_0
Rapids

o 0
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