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6.3 RIVER MANAGEMENT WORKS

River management works (RMWs) can be grouped

for convenience into two broad categories. These
are bed and bank stabilisation works, and river
clearing.

Bed and bank stabilisation measures are designed to
reduce stream erosion by measures such as
structural bank protection works, revegetation of
banks, drop structures, grade control stiuctures and
rock chutes.

River clearing works involve the removal of
obstructions, including gravel deposits, where
carrying capacity has been reduced or erosion is
causing prdblems. These works include
desnagging and sediment dredging (Department of
Water Resources, Victoria 1989).

The amount and type of RMWs.may be influenced
by a number of factors including differences in
landform, soils, climate, landuse and land values.
When assessing RMWs as an indicator these factors
need to be considered. The amount and type of
RMWs may indicate the erosive potential of rivers
in each basin due to these rivers péssibly having
steeper slopes, more frequent bankful flows (e.g.
due to irrigation releases) and floods of a greater
magnitude. River management works involving
desnagging, channglisatioh and sediment dredging
may also indicate a stream environment that has -
poor ecosystem potential (Department of Water
‘Resources, Victoria 1989).

The level of disturbance to any given area may not
.be able to be assessed with existing data. Problems
may include inconsistencies in location

descriptions; lack of specific details, such as type of

works; and omissions of data, such as unrecorded
illegal works. As a result, data on the number and
type of stream works do not necessarily indicate
those areas most affected by flooding and erosion
(Department of Water Resources, Victoria 1989}.

At present, in New South Wales, costly RMWs are
only undertaken on regulated streams. Funding for
such works has been very limited. The growth of
Landcare groups may influence funding allocated to
RMWs for private landholders on unregulated

~ streams in the future, '

6.4 EXTRACT_IVE INDUSTRIES

The location, number, type and size of extractive
industries are indicators that must be measured due
to their well documented impact on river system
functions and values (Erskine et al 1988; State

“Pollution Control Commission 1984). Department

of Water Resources NSW (1992) provides a
summary of environmental impacts of sand and
gravel extraction in non-tidal rivers and reflect the
important issues in relation to extractive industries.

Data on extractive industries are kept by the
Department of Water Resources as part of their
management. The River Corridor Unit is currently
compiling a data basc on all known extractive
activities for managemeit purposes. Management
plans will also be undertaken where their is a high
demand for sand and gravel. These will -incorporaté
monitoring of cross sections throughout the stream.

6.5 REVEGETATION PROGRAMS
AND RIPARIAN FENCING

Trends in community involvement in. floodplain and -

river bank re-vegetation programs and the extent of
protective riparian fencing may provide useful
supporting information for the riparian zone
indicator (section 3.1).

Various factors influence community involvement
n re-vegetation programs, therefore the use of this
indicator can only be qualitative and assessed
tentatively. ' '

The extent of riparian fencing may be useful in state
of the rivers reports due to the effectiveness of this
measure in rehabilitating and protecting the
important riparian buffer. The high costs to
landholders of effective stock proof fencin g and
their witlingness to support this management option
may hinder the rate of fencing.

6.6 HUMAN INDICATORS FOR
ESTUARIES

These indicators provide supporting information for
the key components of the estuarine system. The
Victorian Institute of Marine Sciences (1991)

_ recommend the followifag process/activity indicators

for estuaries..

1. Extent of capital dredging works monitored
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every five years utilising surveys of the records
of port authorities, coastal management

agencies, and regulatory authorities combined
with analyses of aerial photography. - '

2. Occupancy rates of marinas and swing moorings
" monitored every five years summarising annual
.averages. This would involve analyses of records
of marina operators, yacht clubs and minor
~ ports. '

3. Annual number of boats registered involving
summaries of boat registration flgures and yacht
club craft numbers.

4. Quantity of antifouling paint applied to small '
craft. Annual averages should be summarised
every five.years-via an audit of manufacture and
sales of anti fouling paint.

 For indicators two to four it would be useful to -

separate prodominantly estuarine from offshore
craft. :

6.7 WATER RELATED HEALTH

"PROBLEMS -

In State of the Rivers and Estuaries reports it would
be useful to describe trends in the incedence of
health problems or epidemics as a result of poor
water quality. -

The major concérns are the deterioration of the
quality of water (both surface and subsurface) for
human use, and for r¢creation, from factors such as
increased nutrient load, faecal contamination and
diseases (e.g. choltera) from sewage effluents.

Changes in environmental amenity which can also
affect health, for example, may be the increasing .
quantities of refuse such as metal or broken glass

leading to wounds and lacerations becoming

infected due to poor water quality.

68 COMMUNITY ATTITUDES AND
SURVEYS -

Public attitudes can affect the quality of river
systems in a'number of ways. Individuals and
communities can mobilise support for particular
issues and exert political pressure that causes
changes in public environmental policies. Public

attitudes can also affect the way in which individual
members of society act in relation to river

environments, for example, reducing litter and

dumping around river banks or into the river.

River comdor management sh0uld include some
form of appraisal to identify the types of Fiver *
corridor features which the public prefer and the
way in which the public would like to see the river
managed. Community surveys and other methods

- of obtaining information from the public and

landholders may also assist in filling gaps in the
information for a catchment. '

Although the public may not posess a formal
knowledge of the best environmental options
available for river-works or management, they have
strong preferences for certain environmental
features (House and Sangster 1991). '

. In the U.K., House and .Sangster reseafched,the

public’s perception of water and river-corridor
quality to assess the importance of these aspects to
the public’s selection of sites for use in recreation.
The results suggest that there is a close relatlonshlp
between the type of riverscape preferred by the
public in their use of rivers for recreation and
amenity and that desired by conservationists.

Information obtained from local authorities and

‘landholders can highlight local catchment issues.

These indicators can provide logistically simple and
cost effective assessments and often provide
essential information in relation to other indicators.

Eyre (1990) for example, notes that discussions
with, and surveys of, local authorities and
landhelders may give a quantitative determination
of total nutrient input to a catchment or estuary
system. The questionnaire may include:-

1. the number of people and number and type of »
- farm animals on the land area;

2. the methods of waste water, solid waste and -
sewerage water disposal for both the people and
animals; :

| 3. types of crops, crop production and amount and

type of tertilisers used, and temporal apphcauon
of these fertilisers; and

4. type and amount of commerc1a1 and mdustrlal
wastes released into the catchment area.

Various problems need to be considered in relation

_ to community surveys and their results. These

include the development of effective survey




questions and structure, statistical analysis,
identifying target groups and determining
catchment boundaries.

Publicly contributed environmental information
such as biological databases may offer a high profile
and cost effective way of collecting scientifically
credible information that.is of direct use to °
management (Fleming 1991; Blyth 1983).
Fleming’s (1991) study demonstrates that
observational data collected voluntarily by skilled
non-professionals adequately'sampled the bird
populations that are present in the Northem
‘Territory Gulf Region.

6.9 POPULATION

Population is a major determinant of environmental
conditions and performance. Firstly, population
density means human activity density and is
correlated with pollution and with resource use

" (OECD 1991).

In the Hawkesbury-Nepean River system, for
'example, proposals are under way for new housing
projects which will bring a million people into the
river valley in the next 30 years (Water Board
1992).-

At current population levels the river system is
showing considerable signs of environmental stress.
Downstream from the dams, the river environment
is deteriorating rapidly (Water Board 1992).

At present the system supplies 97 % of Sydney’s
drinking water and is a receiving water for V
increasing levels of urban runoff and treated
effiuent. The community also depends on the river
for a wide range of social, agricultural, mdustrial
and recreational activities. One of the major
environmental limitations to the growth in this
region is protecting the quality of the river (Water
Board 1992)

Analy51s of population figures will show general
trends and allow projections to be made on future
population figures. Estimating the impacts of
increasing populations on environmental condition
would be difficult to quantify.- [tis clear, howéver,
that with continued growth it is difficult to have
sustainable water resource use in terms of quality
and quantity. :

One problem with reporting population trends on a

- be used to show significant trends in the state of the
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catchment basis is that census distict boundaries do
not correspond with catchment boundaries.

7.0 SUMMARY OF INDICATORS

Environmental indicators are measures which can

environment. ‘If the preferred indicators developed
after this review are to highlight these significant
trends then they should meet the following criteria
(from Australian Environment Council 1987).
They should:- o

1. be applicable to the whole of a defined segment

" of the environment, i.e. an indicator of river

quality should be conceptually applicable to all
Australian rivers;

2. where practicable, be based on existing data
collection, storage, retrieval and interpretation
programs;

3. relate directly to stated environmental quality
objectives (where such exist) and to the
- ecosystem being-measured;

4. enable spatial and ten’iporal trends in
_environmental quality to be assessed; and

5. should facilitate broad community
environmental quality assessment and
awareness.

Various groups of indicators also came out of the
literature, these cover:-

1. broad catchment changes (e.g.’s shifis in land
use, agricultural practices, areas forested/
cleared, population increases);

2. broad floodplain changes (e.g.’s area/ quiility of
floodplain vegetation, floodplain scour,
floodplain habitat diversity);

3. whole river system trends (e.g.’s riparian
vegetation extent, phosphorus levels, river
‘continuum trends);

4. indicators of specific river site problems and
point source impacts (e.g.’s ‘severe” erosion
sites, sewage discharges indicators);

5. indicators related to the occurrence or
increasing/decreasing rates of occurrence of
specific incidences such as algal blooms, fish
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kills, oil/chemical spills, waterbird breeding
events and water related héalth problems/
- epidemics;

6. indicaitorsswhich measure actions to reduce
impacts or management response indicators
(e.g.’s re-vegetation programs, activities of
Landcare groups, riparian fencing);and

"7. community attitudes and awareness indicators

(e.g.’s perceptions of riv_ef quality, community
“surveys, changes in perceptions of river
management, communities’ mobilising support

. for issues.and exerting political pressure,
positive trends in the way. people act in relation
-to the env1ronment

With regard to whole river system trends it is
practical to select a small number of indicators
which are most likely to provide meaningful

‘management information in the long-term. For ‘
* othér important indicators for whole river systems,

it may be more cost effective to monitor them at key
sites which have been established_ and are used
regularly; for example, river gauge inspectors could
also gather information on habitat diversity and
condition for that river section.

There are also complexities in the apphcablhty of
different indicators for the different types of regions
and ecosystems. Due to the heterogeneity of
catchment ecosystems different indicators could be
used to reflect differences between region/
catchment type; upstream/ downstream reaches;
coastal/ inland streéms; and tidal/ non-tidal areas.
Due to the the variability between regions and the
high variability in water quality and ecosystem
processes in Australia is'is important to select a

. range of indicators to supplement and support the

key indicators for whole river system trends on a
Statewide basis.

A range of indicators may be used for measuring
water quality downstream of point or site specfic
sources of pollution. The selection of indicators to
be used at cach site will depend on the nature of the
point source (e.g. temperature downstream of a
power plant, cattle dip sites).

Section 12 tabulates the preliminary river and
estuary indicators which were developed from

“consultation with State and local government
-agencies; academics; the local community within

the Qrara river pilot area; and this review on

environmental indicators.. Units of measurement
" and standard methods for monitoring and reporting

state of the rivers and estuaries condition will need
1o be“established fof many of the indicators: " Where
ava1lable units and general methods have been
noted in the tables.

8.0 CONCLUSION =~ - -

‘Aquatic ecosystems are dynamic, living -
_organisations that are exceedingly complex.
_Scientific understanding of factors that regulate

ecological composition and structure is far from °
complete.” Influences act with varying intensities
and often on different tlme scales (Bird and Rapport

"1986).

Our knowledge about river ecosystems as.
functioning entities has to be increased. .
Fundamental deficiencies in the available data set
and the problems of determining adequate baselines
for monitoring, emphasise the scientific importance

“of those few remaining environméntally intact

catchments, as reference areas for comparative
analysis, and for the determination of baselines
which are closer to ‘natural’ conditions
(Commissioner for the Environment 1989). There
isa tehdency to prefer doing research in polluted
waters, However, since mariy of the valued
properties have already been lost, a disturbed
ecosystem can hardly be expected to reveal these
properties (Ringelberg 1982).

Recent efforts to develop measures of aquatic
ecosystem condmon have focussed on the biological
integrity of ecosystems (Karr 1991). Biological
integrity in this context has been defined as “the
ability to support and maintain a balanced
integrative, adaptive community of organisms
having species composition, diversity and functional
organisation comparable to that of the natural
habitat of the region (Karr and Dudley 19}\81).,

These approaches rely on ‘ecoregions’. Ecoregions
are regiohal reference sites, selected to represent
healthy ecological communities typical of the )
regton. Such an approach has clear applications to
Australia, both a:t the national and state levels.

Natural water quality conditions vary across the
spectrum of inland and coastal waters. ‘Within each
state there is a broad range of aquatic habitats
which must be considered separately for water
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quality management (Hart and Campbell 1991). The precise’ manner in which human activities
The unique features of Australian-lotic systems impact on the system need to be clarified in these
make it imperative that we obtain our own studies (Hart and Campbell 1991).

understanding of their ecology.
& & . Although the broad links between many catchment

A major problem at present is the translation of activities and the river are recognised, the more
objectives into the'most useable and practical detailed quantitative relationships needed, if

indicators. We need to know what evaluation management prescriptions are to be formulated,
techniques are available as there has been little remain pnrecog{lised in most cases (Hart 1992).

work done in New South Wales stream reporting in

relation to: Hart (1992) summarises the use of environmental

indicators where he concludes that there should be
1. the development of specific and measurable the use of existing water quality information

objectives; coupled with a rapid assessment of the stream biota
" (based on the macroinvertebrate community) and an
assessment of the physical condition of the river, its
riparian zone and catchment.

2. moving from objectives to assessment;

3. developing baselines of data against which -
. subsequent information on trends is to be

The required information must be supported by a
assessed;

sustained and focused long-term ecological research

4. the frequency with which samples must be program.

taken; One unifying feature of most documents examined

in this review was the theme of managing the
" environment and its resources for sustainablity.
, This acknowledges the close relationships between
6. units for monitoring and reporting; ecohomic, social, scientific and political factors
which should result in clearly stated and quantified
objectives and indicators for the assessment of
progress towards non-degradation (Australian
Environmental Council 1989).

5. the minimum period over which data must be
gathered;

7. siting criteria and sampling methods,
(interagency consultation and further
investigations will be required to standardise
units and methods for SRE reporting); _

While there has been no comprehensive assessment

of the condition of NSW rivers, there is ample

evidence of continuing degradation and the need for
intervention to restore, or at least maintain, the

existing condition (Mackay and Landsberg 1992)..

8. applying the evaluation to the use of cbjectives;

9. integration of information (available data are
often held in a manner which renders them
inaccessible for integrated assessments of
current conditions and trends, this is despite the _
availability of technologies for such integration .
Examples of these include GIS and a Statewide
or 'nationally applicable stream and catchment
reference/numbering system such as the system
used by Victoria, see Wilson and Nason 1990);
and

10. communication of information about current
conditions, changes in management and
community requirements (Christoff unpubl.).

Future studies must be integrated and catchment-
wide, and should include studies of the ecology in’
collaboration with the hydrology, geomorphology
and water quality, the linkages between the river
and its catchment, the riparian zone and floodplain.
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10.0 GLOSSARY OF TERMS

AEROBIC:

Living or active in the presence of free oxygen. An
aerobic process is one taking place in the presence
of free oxygen. -

ANAEROBIC:

Living or active in the absence of free oxygen. An
anaerobic process is one taking place in the absence
of free oxygen. :

EUTROPHICATION: -

High organic production due to nutrient
enrichment. Can cause excessive growths of algae
or macrophytes which may eventually die and decay
causing oxygen depletion. . -

BENTHIC FAUNA:

Pertaining to animals living on the bottom or bed of
a river, lake or the ocean etc.

BIOACCUMULATION:

Accumulation of toxic elements or compouhds in-
body tissues which can pass from one organism to

- another through the food chain. These compounds.
are then concentrated in the bodies of the predators
~ to such a degree that they become toxic to the
predator. '

BIOPHYSICAL:

‘Biological and physical components of the
environment. -

BOITA:
All organisms including flora and fauna.
DETERMINAND:

A general name for-a characteristic or aspect of
water quality, usually a feature which can be
described numerically as a result of scientific
measurement.

“in ecosystem function and sucession through
- changes in their concentration or abundance,

~ FUNCTIONAL FEEDING GROUPS:

" flowing environments.

NEW SOUTH WALES RIVERS AND ESTUARIES POLICY

STATE OF THE RIVERS AND ESTUARIES

ENVIRONMENTAL INDICATORS ~ ALITERATUREREVIEW

FUNCTIONAL DESCRIBERS:

Abiotic and biotic variables that reflect alterations

including the appearance and extinction of
organisms or groups of organisms.

Macroinvertebrates that are grouped on the basis of
their different feeding mechanisms and morphology
of their mouthparts. This results from the variety of
food sources and habitat types along a river from
the upstream sites to the broader floodplain reaches.
Funtional feeding groups include collectors, .
filterers, predators, scrapers and shredders.

LOTIC:

Flowing or running water. systems, refering to rivers
and streams. Lentic systems refer to still or non-

PHYSICOCHEMICAL:
Pertains-to physical and chemical parameters.
RIFFLE:

A length of a waterway where water of shallow
depth flows rapidly over stones and river gravel.

RIPARIAN:

Pertaining to the bank of a waterway or other
waterbody. '

TROPHIC LEVEL:

1. The nutrient content of a waterbody, in
particular the quantity of nitrogen and
phosphorus determines trophic status.

2. Any of a series of distinct feeding or
nourishment levels in a food chain, such as
primary producers (plants) are trophic level one; .
herbivors are trophic level two etc. '
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TABLE 1:

WATER QUALITY INDICATORS

WATER QUALITY INDICATORS

WHAT IS INDICATED ABOUT
THE RIVER OR ESTUARY

CAUSES AND INFLUENCES

FEASIBILITY AND
PRACTICALITY

UNITS AND STANDARD
METHODS

ALTERNATE MEASURES ~

PHOSPHORUS

- Systems potential for algae and
macrophyte production

- Driving force in blue-green algae
problem

* Residue of fertilisation and other farming
practices

* Effluents from urban and industrial areas

- Problem increased by warm and bright
sunshine

" Trends may be established with
longterm monitoring in regions
with low natural background
levels (generally P is rare in the
geology and soils of NSW)

" Sediment interphase relationships
need also to be understood

- Total phosphorus (as P, mg/L)

* Filterable reactive phosphorus
(FRP)

* Criterian level to prevent nuisance

plant growths in freshwater is 0-05
mg/L. (SPCC 19%0) -

“Total nutrients

TURBIDITY

- Physical - Presence of suspended
and colloidal substances of various
origins : .

' Biological - Light penetration for
photosynthesis

- Direct impacts on flora and fauna
(eg blocking fish gills)

+ Natural - Geology, soils, climate
patterns, weathering, eroision, storm and
flood events

- Increases downstream ‘
- Unnatural - Land clearing, cropping,

grazing, road building, urban
development, carp

- Data available from monitoring
programs

- Trends are difficult to establish
due to natural variability

* Potential to monitor large areas
using satellite sensors to identify
surface suspended sediments

* Nephelometric Turbidity Units -
NTU using a nephelometer

* Secchi depth

* Land use, eg urban areas
increased downstream

turbidity

CONDUCTIVITY

* Physical - Concentration of salts or
major ions in solution

- Biological - Potential impacts on
aquatic and riparian vegetation
and aquatic fauna

- Social - Impacts on water users

* Chlorides (sodium bicarbonate and
sodium chloride), sulphates and
bicarbonates of potassium, calcium,
magnesium and sodium

- Geology and soils-in the catchment
- Season and flow influences cause highly

variable conditions

- Trends may be established with

. lond data records and removal of

seasonal and irregular factors

- uS cm™) at25 degrees C using
conductivity meters

- Temperature measured with

salinity _
* milli-siemens (mS) per metre

BIOCHEMICAL OXYGEN
DEMAND (BOD)

- Indicator of organic pollution
(See also Dissolved Oxygen)

* Organic pollution
- Oxygen consumption by microorganisms

* Problems associated with the BOD
test can be eliminated, therby
retaining confidence in its use- {eg
effect of algae on test) variability
still needs to be accounted for

- mg/L - BOD test

- BOD (ATU) - The effect of more
oxygen being taken up by
ammonia in the test than in natural
water is suppressed by adding a
chemical (allylthiourea) to the
sample of water for testing
Without ATU the BOD is
"uninhibited” .

DISSOLVED OXYGEN (D.O.)

" Indicates the biotic status and
structure of a water body
" Indicates some dominant
processes (such as which chemical
will dominate and therefore affect
phytoplankton)

* Indicates the destruction of
organic substances which may
result in low D.O. levels due to
eutrophication (intensity of self .
purification)

- Indicates likely stress on
organisms where there is low D.Q.

" Natural: Temperature, aeration/

turbulence

* Unnatural: Low D.O. due to nutrient

enrichment, eutrophication mining
activities, sewage effluent

- Diurnal, temporal and spatial

variability, therefore whole river
or estuary system trends cannot be
determined

* % saturation

“ug/L

* Parts per million

* Dissclved oxygen meters

<

- Temperature influences the
soluability of D.O.

6¢
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TABLE 1:

WATER QUALITY INDICATORS contivven

-]
WATER QUALITY INDICATORS | WHAT IS INDICATED ABOUT | CAUSES AND INFLUENCES, FEASIBILITY AND UNITS AND STANDARD ALTERNATE MEASURES
Continued THE RIVER OR ESTUARY ‘ PRACTICALITY METHODS

TEMPERATURE

-+ Indicates trend and tendancies in

changes in water quality

* Temperature levels suitable for
fish growth, production rates and
reproduction, as well as other biota
- Indicates the potential for
soluability of dissolved gases

- Natyral: climate, weather, shading, depth
- Unnatural: impoundment water releases,

power plants, industrial outflows

* Diurnal, depth, temporal and
spatial variability, therefore whole
river system trends cannot be
determined .

- Most value for use below  known
sources of potential thermal
pollution, (eg power plants, dams)
- Temperature is necessary for
conductivity measurement and is
important for the interpretation of

* other parameters particularly

biological data

- Degrees Celcius
- Electronic probes

©

TOTAL NITROGEN AND
NITRATES

- Indicates general nutrient
changes in river water quality
and is used specifically for
monitoring sewerage ireatment
plant effluents

 Low N:P ratios may indicate the
potential for blue-green algal
blooms (as well as other complex
interactions)

" - Matural; non-conservative element
transforming in both directions between
ionic and gaseous forms and is mediated

primarily by micro-organsims

- Unnatural: Sewerage treatment works,

landuse, urban wastewaters, irrigation
drainage

.

- Most cost effective on a
Statewide basis to moniter below
point sources of nutrient,
however for specific issues such
as blue-green algae it is useful 1o
know N:P ratios and therefore
should be monitered in some cases
for specific purposes

- Total Kjeldahl N (mg/L)

- Oxidised N (mg/L}) -

- Ammonialical N (mg/L)

- To prevent excessive growths  of

plant life in rivers the criterion of
0-05 mg N/L has been set

pH °

- Alkalinity or acidity of water

* May indicate direct changes in
water quality, or point to the
presence or harmful pollutants

- May indicate conditions suitable

for blue-green algal bloom or
other instream processes

- Mineral content of the water and hence
the nature of mineral species present in

the catchment

- Biological activity in the water
* Industry ’
* Mining discharge, acid mine drainage

* Necessary for analysis of other
indicators (such as'blue-green
algae)

+ Standard pH scale, rivers usually

60 - 60 units

TOTAL COLIFORMS AND
E.coli

' Faecal contamination of water by
warm blooded animals

- Microbiological quality of
effluents for drinking water and
at recreation gites

* Natural: Faecal coliforms have natural
background levels and are free living in

the soil and on vegetation

- Heavy rainfall and runoff
* Unnatural: Levels dangerous to human

health may result from sewerage
treatment effluents and faeces from

stock grazing along the river (increased

by heavy rainfall and runoff}

* Generally monitored for water

- supply and recreation sites

- Results take time to determine
therefore the problem is not
immediately detectable

- Total coliform numbers and E.coli

counis

" Counts are recorded as cells/ 100

mL., celony forming

- For domestic water supply with

chlorination, fewer than 5% of
samples should contain more than
10 E.coli cells / 100mL

- Total Coliforms - 100 cells /

100mL

- Rapid defined substrate

technology - 4 new simple
and rapid method for
determining total coliforms
and E. coli
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TABLE 1:

‘

WATER QUALITY INDICATORS conrivvep

WATER QUALITY INDICATORS
Continued

WHAT IS INDICATED ABOUT
THE RIVER OR ESTUARY

CAUSES AND INFLUENCES

FEASIBILITY AND
PRACTICALITY

UNITS AND STANDARD
METHODS

ALTERNATE MEASURES

' Point and diffuse sources of
chemical pollutants

- Industrial discharges, urban runoff,
municipal discharges, combined sewer

- Limited number.of stations below
major point sources at frequent

" Varies depending on chemical |
' Pesticides have a detection limit of

* Monitoring chemical
associated siteand point

TOXIC CHEMICALS overflows, agricultural runoff, intervals 002 ug/l. sources
sivicultural runoff, transportation spills,
mining discharges
* Point and diffuse sources of heavy | - Natural sources in geology of the - The most cost effective * Varies depending on heavy metal | - Monitoring heavy metal
metal pollutants catchment i : monitoring would involve a limited | - Generally mg/L associated site and point
- Mining discharges, acid min¢ drainage, number of stations below major - Monitored in water, sediments or sources
: industrial discharges, municipal sources, and monitered ) indicator organisms
is frequently (monthly) to provide a g
HEAVY METALS discharges, urban runoff, natural q y ly)top
; sources, irrigation drainage more comprehensive picture of
: quality variation :
* In view of low concentrations in
water any proposal to menitor
indicator organisms should be
examined carefully, however it
* may be more expensive and
i difficult to interpret at this stage
* Used to estimate the phytoplankton | . - Limited by plant nutrients, turbidity - * Chlorophyll levels are not a ug/l . -
standing crop - Strongly influericed by flow, high flows sultgp[e mf‘:asu;g of the "g’ph":” * Blooms are arbitarily defined as
- - i i ' . conditions 1n tributary and sma ntrations great : 0
CHLOROPHYLL reduce retention time conce i greater than 2

upper catchment sites due to the
importance of other forms of plant
life, such as macrophytes and
benthic algae

ug/l

- An increasing trend in the

" Accidental spills

- NSW EPA and DWR keep

* Incidént reporting and assessment

* Land Use, particularly oil

OIL OR CHEMICAL SPILLS ?.fgﬁgged(i roeiflns(i); gchcmicul spills E‘eglegence y » ) Statewide datadases of trends 'Elrr:(tjiq::-ieer?icul associated
. environmental quality fa?]:lr%mem, machinery or safeguar - Fish Kills
. - Oil residues on biota
* Indicates the composition of * Depositional environments such as * Important parameters for the * % fines -

SEDIMENT ANALYSIS

sedimenis and the amount of
nutrients that potentially could be
released .

estuaries areas of decreased flow
velocity accumulate sediments and

+ nutrients

assessment of the total nutrient
environment

- total organic carbon (TOC)
total Kjeldahl Nitrogen
- total phosphorus
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TABLE 2:

ECOLOGICAL INDICATORS

j
i
ECOLOGICAL INDICATORS WHAT IS INDICATED ABOUT CAUSES AND INFLUENCES FEASIBILITY AND UNITS AND STANDARD ALTERNATE MEASURES
. THE RIVER OR ESTUARY PRACTICALITY METHODS
] - Bank and verge stability * Natural - Hydrology and flooding .+ Air photo, Spot satelite potential * Presencefabsence and extent on a | - Revegetation programs
RIPARIAN VEGETATION * Buffering stream from sediment regime o ‘ - Costly on a State basis but _S‘fle“"de.bam ) ] ',Repon?d ri[.)aria‘m dislu'rbances
) and pollutants : V\(alcr availability and plant adaption to necessary" - Manual air photo interpretation - Protective riparian zoning
} " Provision of habitat for terrestrml this zone - Ground truthing and field survey * Ground truthing , field survey .
1 and instream fauna (via leaf litter - Unnatural - Clearing, cropping, data to determine species plots and irinsect technigues for
! fall and insect fall) grazing, stock access, weeds, industrial associations, ground covers and detailed studies of condition
1 activity, roads and access, river understorey density may be
regulation available for some regions
l - Trend in areas of wetlands, their " Natural - Geomorphology, hydrology - Air photo and satelite imagery * State wetland inventory needed -
| number, type and condition- and flow characteristics potential N _ * Air photo or siclite imagery
WETLANDS - Unnatural - Clearing, river regulation, | * The condition of wetland is more | - Digital geographic overlays based

water extraction, land reclaimation -

difficult and costly to determine on
a statewide basis

" Inherent indeterminant boundaries

create problems for esnmaung
wetland loss

on weiland soil and.vegetation
maps and arcas ol inundation

WETLANDS AND RIPAR[AN
ZONE

(Ecosystem processes and
functions; eg: quality of
ur}derstorey riparian vegetation)

* As well as trends in area of
wetlands and other areas of
environmental significance, other
information such as ecosystem
functioning and condition may be
required for assessment _reporting
and management
- Other important processes and
features may also require
monitoring such as wetland water
balance or quality of understorey
riparian vegetation

' Wetlands: see Core Indicators;

* Weétlands functions and values include:
nutrient transfers and cycling,
maintaining water quality, providing
habitat, flood migration; enhancing
groundwater recharge, aesthetic
values, relationship to main
watercourse

* Riparian: see Core Indicators;

- Ecological processes and riparian
buffer efféctiveness are features that
may be assessed with a detailed study

- Only areas of high environmental
significance may be assessed

* Trends in ecosystem processes
and functioning information may
be costly to obtain, however,
necessary for management in
some areas

* High variability in wetland and
riparian ecosystem make trends
difficult to establish in relation to
ecosystem functioning

- Wetlands : Water balance models,
inflow hydrographs, ecological
studics. conservation status rare

and endangered species

- Riparian : Deisity of
groundeovers and understorey
vegeatation

* Bufttering effectiveness studies

“ Ecological studies. conservation
stalus. recovery potential

FISH
(Abundance/species)

- Changes in the abundance or
occurance of species may indicate
or reflect changes in the river
system

* Presence of rare, threatened or
restricted species may indicate a
stream in relatively good condition
or a stream which should

- maintained or improved in quality

* Natural: Habitat diversity, natural
environmental flows and floods, water
quality, undisturbed stream and riparian
zone
- Unnatural: Loss of habitat, loss of
natural flows, barriers to movement,
pollutants, fishing pressure, mtroduced
species

- Whole river system trends on a
statewide basis can not be
determined

- Presence/absence data for river
system may be useful and ’
available; species lists and
information on their ranges.
preferred habitats, and breeding
requirements also important

+ Cateh data from fisheries
- Individual species as indicators’
- Recreational fishing surveys -

- Research studies

- Trends in the occurence or rare,
endangered or threatened species

* Species lists for initial studies .
- Ratios of exotics to natives .




" TABLE 2:

ECOLOGICAL INDICATORS continveD

ALTERNATE MEASURES

water and relatively low wrbidity
(low turbidity not necessary for
blue-green algal blooms)

macrophyte growth

- Their incidence should be fully
reported on and assessed

- Phytoplankton (chlorophylla)

* Cell counts in water sample
- Incedent reporting and assessment

- Macrophytes: extent, species, .

exotics and location

ECOLOGICAL INDICATORS WHAT IS INDICATED ABOUT CAUSES AND INFLUENCES FEASIBILITY AND UNITS AND STANDARD
continued THE RIVER OR ESTUARY ‘ PRACTICALITY METHODS
' - The extent to which the - Longitudinal changes in stream ' Has potential to be cost effective * Standardisation of methods -
community of the watercourse ecosystems from headwaters to and provide useful management required
“falls short of what would be - estuaries . : information after a development - Methods should consider ease of
expected in an unpolluted or * Flow variations phase taxonomic identification and
MACROINVERTEBRATES undisturbed system (ie, ratio of - Pollutz h ; - Baseline conditions are not known | sampling, availability of taxonomic
ollutants {mouthpart deformaties) " h A
observed to predicted status) - River regulation - Currently there a lack of expertise, selecting species that
. * Riparian and instream vegetation theoretical basis for community are abundant and dlycrse anq
P v & responses to given perturbations respond to perturbations at a
* Substrate and habitat structure (eg seasonal variability, human convienent and detectable scale
" Biotic interactions . impacts) - Selection of indicator taxa
- Less replicates required than * Taxonomic reduction of the total
. other water quality measures as data
the biota is measured directly * Analysis of functional feeding
- Requires robust statistical groups
techniques and initial taxonomic - Community similarity measures
expertise
* May require identification to
species level
* Changes in the biomass of aquatic | * Nutrient status and flow conditions *. Comparison of photographs * No standard methods * Nutrients
macrophytes may indicate nutrient | - [osg of aquatic macrophytes mdy overtime at key sites may highlight | - % cover may be used such as:
changes to the system result from river management works, | trends zero or > 8% cover poor; 5-20%
* Normal coverage of macrophytes extractive industries, sedimentation * Variability in season and between | cover - moderate; 30-60% cover -
&ggﬁg’}Cp\i%i"g.;\TlﬂN may indicate a stream in good and introduced species region and location along the river good -
: ¥ coggiulofn Wf[‘h goc:jd.cover and - Percentage and extent of exotics
hal ltat‘or ish a_n mvg:rtetbra‘tes - Field observation
+ Excessive aquatic plants indicate
nutrient rich water and sediments
or the introduction of exotic
species
* Indicates nutrient rich waters and | - Increased nutrient imputs * Major issue which should be * Algae: Biomass and species - Nutrients
associated favourable conditions - Reduced shadin monitored to assess the potential composition (proportions of
EXCESSIVE ALGAL OR J i i
MACROPHYTE GROWTH such as warm temperatures, caim | | Calm.and warm water conditions for blooms or excessive green/blue-green/diatom)

ev



TABLE 2:

ECOLOGICAL INDICATORS conrivvep

N .
LN
ECOLOGICAL INDICATORS WHAT IS INDICATED ABOUT CAUSES AND INFLUENCES FEASIBILITY AND UNITS AND STANDARD ALTERNATE MEASURES
Continued THE RIVER OR ESTUARY PRACTICALITY METHODS -
. * High habitat diversity indicatesa | - Geomorphology, fluvial feaures (such - May be assessed qualitatively * Standardised field observation - Pool:riffle sequence
stream in good condition .as billabongs), undercut banks, aquatic | * using characteristics such as bed sheets, rating scales from very * Width:depth ratio
- Trends in habitat diversity at key macrophytes, riparian vegetation, composition, cover for fish, poor to excellent
] sites snags, boulders, substrate type. deep pool:riffle sequence, water depth, ‘
HABITAT DIVERSITY - Changes in usable habitat for fish pools, riffles ' and rated from poor to excellent

(River and Floodplain)

or other fauna

* Flow vartations (natural and unnﬁlural)
* Sedimentation (pool infilling) |

* Vegetation removal

* Extractive industries -

* Flooding regime

- Broad system changes in habitat
diversity cannot be assessed,
however may be monitored at
key sites

- A stream section miay have

naturally low habitat diversity

+

FISHKILLS

- Assessing trends in the rate of fish
kills may indicate trends in river
quality o

- Indicates water quality conditions
(eg low DQ) being unfavourable
for fish at the time of the fish kill

- Critically low dissolved oxygen levels
“ Toxic chemicals )

-

* Records of fish kills, their
frequency of occurence and the
causes are generally kept for each
region

- Incident reporting and asse§sment

of trends

* Dissolved 02
* Toxic chemical spills

WETLAND BIRD BREEDING

* Natural bird breeding events may
indicate an adequate flooding
regime for that specific purpose in
that year

* A failed event may indicate a loss

* Natural wetland flooding regimes and
their habitat

* Failed events may result from a rapid
recession of water in the colony,
naturally due to a small floed or

- As waterbird breeding events
‘have envirenmental significance
and are a concern to the .
community, they are generally
monitored and reported on

" Incident reporting and assessment
in major bird breeding wetlands

- Wetlands area, extent,
condition

- Flow characteristics and
flood recession rates in
wetlands

OR DE,ATH EVENTS of environmental water to support artifically due to loss of water through
the complete breeding.cycle river regulation  and extraction for .
* Failed events may also be a trrigation ;
natural occurence - A slow natural flood recession rate is
required for a successful breeding
event . .
- Studies may indicate changes or - Natural: Adaption to highly the variable | - Presence/absence and. breeding of | - Trends in the presence and - Habitat diversity
impacts on fauna which are nature of fluvial ecosystems in important species would be useful abundance of species
OTHER FAUNA particularly assoctated with the Australia +| for management * Platypus sighting records and

‘(Abundance/species/breeding)

stream or riparian zone

* Trends in the frequency of
occurence of rare, endangered or
special fauna (eg platypus) may
broadly indicate changes to the
river system .

* Unnatural: Loss of habitat, loss of
- natural flows. pollutants, introduced
species

* May be obtained from interest
groups. research bodies or
landheclders

assessment of their habitats’




TABLE 3:

GEOMORPHIC INDICATORS

GEOMORPHIC INDICATORS WHAT IS INDICATED ABOUT CAUSES AND INFLUENCES FEASIBILITY AND UNITS AND STANDARD ALTERNATE MEASURES
THE RIVER OR ESTUARY PRACTICALITY METHODS :
' Bed degradation indicates a - Natural: geomorphology, bed - Not feasible to measure on a * Metres measured on vertical cross | ° Increases to bank erosion
lowering or deepening of the river composition, discharge increases Statewide busis however, a sections taken at different time (generally more visible)
BED EROSION level - severe erosion can -

(Aggradation/degradati_on)

undermine bridges and other
structures as well as river banks
causing them to collapse

" Bed aggradation indicates a raising
of the river bed usually due to an
influx of coarse sediments or a
reduction in flows - usually
indicates severe bank and/ or bed
erosion upstream

* Both indicate a more uniform bed
with reduced habitat diversity,
pool: riffle sequence etc

(secular increases in rainfall), stream
gradient, sediment availability

* Unnatural: Bed lowering by extractive
industries, increased discharge and
waler velocity, sediment increases,
river regulation

major issue which which should be

assessed at key sites or in areas of
known erosion problems

- Essenttal for monitoring upstream
and downstream of sand and
gravel extraction sites or where
extensive river training works
have been undertaken

intervals

" Assessable at "headcuts”, at bridge
piers and other structures, or at
Junctions with tributary streams

- Metres measured on vertical long
profiles taken at different time
infervals :

 Accelerated bank erosion
indicates changes to flows
{volume, velocity or direction) and/

* Natural: geomorphology, dominant soil
types. long term climatic patterns,
water velocities, increased discharge

(As bed erosion)

- Metres measured on vertical cross
sections taken at different time
intervals

- Decreased riparian
vegetation

?ﬁ?giﬁ%ﬁl&ﬁ) or a decrease in protective - Unnatural: Loss of riparian vegetation - Metres measured in plan form
vegetation . and attached aquatic macrophytes, from air photos
* Indicates changes to the width/ river regulation, extractive industries, - Metres of additional bridge
depth ratios and pool: riffle increased frequency of localised construction
- ;‘3%‘}3"‘2‘? resqltmg in reduced disturbences, increased discharge and - Metres measured from survey
abitat diversity velocities pegs placed at set intervals from
i the top of the banks
* Increasing gullying indicates a - Vegetation clearing " There are large areas involved * No standard methods for a -
GULLYING for Statewide assessment and Statewide assessment

degrading catchment and
decreased water quality from
sedimentation and turbidity

* High rainfall events :

there is high seasonal and spatial
variability in gullying

. Presence/ absence/ severity

9%




£ TABLE 3: GEOMORPHIC INDICATORS covrinvep i

GEOMORPHIC INDICATORS

WHAT IS INDICATED ABOUT CAUSES AND INFLUENCES FEASIBILITY AND UNITS AND STANDARD ALTERNATE MEASURES
Continued THE RIVER OR ESTUARY PRACTICALITY METHODS .
- Changes to the width:depth ratio - Nawyal: Discharge, type of bed " May be assessed at key sites * No standards set for optimal * Erosion

WIDTH : DEPTH RATIO

may indicate excessive erosion
or removal of riparian vegetation
upstream

material, land type, stream size,
distance down stream

- Unnatural: Excessive erosion,

extractive industries, riparian
vegetation loss

- Comparison of photographs at key
sites may highlight trends
- W:D ratios change naturally from
the upper catchment tributaries to
the downstream reaches

widih/depths for each river size

- and type for statewide application

- Field observation

- Measurement using river transects
for widih and depth

POOL/ RIFFLE SEQUENCE

- A mixiure of pools and riffles
indicates a stream in good
condition with a diversity of
habitats .

- All pool or a!l riffle may indicate a
stream in poor condition
(depending on stream size})

- Infilling of pools may indicate
erosion problems upstream

- Natural erosion processes and flow

dynamics :

- Geomorphology and substrate type
* Loss of sequence may result from

severe erosion, stream management
works and removal of riparian and
aquatic vegetation

" May be assessed at key sites
* Qualitative assessment

- Cannot be assessed on a state wide
basis

- Comparison of photographs up and
downstream at key sites may
highlight trends

- No standard assessment method

- Field observation

* Proportion of pools to riffles such
as:

. minor streams - 100% pool or
riffle is very poor; through 70 -
80% pool or riffle is moderate;
and 50% pool or riffle - excellent

. major streams - Intermittent poot
or very shallow - poor; 100%
pools moderate; some riffles -
good

* Habitat Diversity

ESTUARINE SILTATION
{Non marine)}

- Quantity of weathered and eroded
materiat deposited and moved
through an estuary ’

-The distribution of sediments due
to esturine hydrodynamics .

* Geology and soils of the catchment
- Climate, weathering and erosion
* Degree of disturbance in the

catchment

- Hydrodynamics and morphology of the

estuary

- Location within the tidal range

* Important indicator for the
community due te impacts on
navigation, ecology

- Difficult to quantify inputs due to
variability - the majority of
sediment are deposited during
flood flows :

* Marker horizons
* Sediment traps




TABLE 4: HYDROLOGIC INDICATORS
HYDROLOGIC INDICATORS WHAT IS INDICATED ABOUT CAUSES AND INFLUENCES FEASIBILITY AND UNITS AND STANDARD ALTERNATE MEASURES
THE RIVER OR ESTUARY PRACTICALITY METHODS
) : Change in flow frequency and * Long-term climate and weather - Long-term data records and robust " Double mass curve technique -
: magnitude * Floodplain vegetation - flood statistical techniques for hydrologic | - Flow duration curves
FLOW * Change in recession rates for flood: mitigation, area of wetlands simutations i ;
CHARACTERISTICS genr €s for Hoods tugation, area ol wetla ) : . " Flood recession curve analysis
* Changes to the area of wetted * River regulation, irrigation releases, Requires volumes diverted and - Simulated daily models of flows
perimeter for rivers, floodplains extraction of water, catchment volumes of input_(eg inter- - Rainfall/ runoff studi h
and wetland during both high and changes catchment transfers) Monas Studies such as
low flows onash modelling
- 1 in 100 year floodplain
* Indicates rising watertables and the | - Intensive irrigation resuiting in * Most effective to monitor only in -
WATER TABLE AND WATER potential for salinity and . groundwater rising to the soil areas subject to intensive irrigation - Series of bores in major aquifers
LOGGING _ waterlogging in agricultural land surface sampled at frequent intervals (eg -

* Trends in the areas of salinity and
waterlogging may indicate changes
in the quality of agricultural land

- Rising watertables may indicate
increased river salinity

 Salinity: saline groundwater
accessions to streams particularly
during low flows

- Salinisation in the root zone of crops
and floodplain vegetation

- Waterlogging: saturation of the top
soil layers, depriving oxygen to plant
roots

and areas of known salinity and
waterlogging '
" Areas of salinity or waterlogging

problems may be too costly and
difficult to establish trends

monthly) with measurements
taken for depth of watertable and
salinity

" Groundwater rising above about 1
metre below the soil surface has
been designated for salinity and
waterlogging problems

TIDAL FLUSHING
(Tidal movement and river

* Dispersion and net movement to the
ocean of contaminants and
sediments

* Tidal velocity occillations provide
and important mechanism for
longitudinal dispersion of pollutants

" There is high variability of
parameters

- There is incomplete mixing during

* Hydrodyanmic assessments
involving estuary cross sections to
define material fluxes between

 May indicate variations in

* discharge or changes in the course,

depth or width of the downstream

river regulation)
" Major disturbances near the tidal
limit such as sand and gravel
‘extraction

* Longterm trends may be
established

inflows) * Determination of the residence time | * Net seaward flux due to freshwater each tidal cycle therefore estuarine compartments
of contaminants flow provides an important flushing pollutants brought in by the river
. action in estuaries are not necessarily flushed out
" Mixing and dispersion is critically - Difficulty in distinguishing different
dependant upon the type of salinity mixing mechanisms in regions of
intrusion found in the estuary constant density from those in
. ‘ regions of variable density
: * Indicates the inland extent of tidal * Discharge variations (eg due to - Naturally variable and flow * River cross sections -
ESTUARINE TIDAL LIMIT influence g & dependaﬁt

Ly

and estuarine reaches of the river




TABLE 5:

HUMAN INDICATORS

N
o0
HUMAN INDICATORS WHAT IS INDICATED ABOUT ' | CAUSES AND INFLUENCES FEASIBILITY AND UNITS AND STANDARD ALTERNATE MEASURES
THE RIVER OR ESTUARY PRACTICALITY METHODS
* Can indicate location, type and - Regional characteristics such as * Data are available, however “Typelextent -
possible extent of impacts on a topography, water resources, climate needs to be integrated into an . Techhiques
LAND USE river system and soils information system that links land - Production trends
: - Land use planning use to catchment and river related 0 u 0
" impacts : - Fertifiser useage
* Development pressures B
- Pesticide useage
* Land capability assessments
* GIS integrating lang use features
that influence the river system (eg
pollutant and land use computer
mapping)
. " Increasing population density. * Population is increaasing particularly - Catchment boundaries do not - Census data and population -
POPULATION indicates increased human activity around major urban cenires and river correspond with census districts, predictions based on growth rates
density and is correlated with systems, (eg Hawksberry-Nepean river therefore estimating catchment
pollution and resource use system near Sydney) and sub-catchment boundaries is
- difficult and time consuming
) - Community attitudes and surveys - Dominant agriculture or industries of a * River management should include | - Community surveys -
COMMUNITY ATTITUDES can: region can influence community some form of appraisal to identify | - publicly contributed
attitudes - the way the community perceives

AND SURVEYS

- provide information in relation to
other indicators which is useful for
management .

- indicate support for particular
issues and changes in the way
people may act in relation to the
river

- Community education and awareness of
river management issues

management options and the way
in which the public would like to
see the river managed

- Publicly contributed
environmental information (eg
surveys, volunteer work for
biological databases) may offer a
high profile and cost effectiveness
for reporting

" Survey question structure and
target audience needs
consideration and results need to
be statistically sound

environmental information

* Comiunity consultation (draft
documents for public comment,
public meetings) and feedback on
environmental issues and
management

PLANNING AND ZONING

- Trends in the zoning or rezoning
of impacting activities away from
sensitive areas with increases in
riparian protection zones and
riparian buffers would indicate
improved river condition

* Implementation and requirements of
local and regional environment plans

- New policy or legislative requirements,
(eg Interim policy on Riparian
Protection Zones)

- It may be difficult to quantify and
compare trends in planning and
zoning requirement in and
between different areas

- General trends may be reported
on for each region
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TABLE §:

HUMAN INDICATORS co~rivvep

CAUSES AND INFLUENCES

HUMAN INDICATORS WHAT IS INDICATED ABOUT FEASIBILITY AND UNITS AND STANDARD ALTERNATE MEASURES
Continued THE RIVER OR ESTUARY ) PRACTICALITY METHODS
’ - Broad impacts by water users on * Needs of water users for irrigation, - Data available from regional - Reporting will generally be related | -
the river system domestic water supply and industry Water Resources depastments to the numbers and types river
RIVER REGULATION ' regulation structures

_DAMS AND WEIRS

- Trends in the degree of river
regulation

- Location and associated impacts of
dams and weirs

* Impacts include: altered flow volumes;
altered seasonality of flow; increased
rate of fall of river levels after flooding
events; altered water quality; barriers (o
fauna movement (particularly fish
migration); impacts on nutrient cycling;
invertebrate production; macrophyte
production; favouring exotic species

* Number, type, volumes. flow
allocations, levels of water
release, reregulation storages

.

NUMBER OF LICENCES AND
VOLUMES DIVERTED

- Number of licences indicates their
location and the capacity of the
licencing system may be assessed

- Volumes diverted indicates the
amount of water extracted during
normal regulated flows, the
associated impacts and how many
licences and what volumes may be
sustainable for a river section

* Dependant on the licencing system,
demand for water ]

' Negative impacts associated with
reduced environmental flows (as in
Dams and Weirs) .

- Data available from regional
Water Resources departments

- Details of licenses in terms of area
authorised, crops irrigated,
monthly diversions

* Flow characteristics

CHANNELISATION AND
DENSITY OF CHANNEL
CROSSINGS

- Location and impacts of
channelisation and channel
crossings

- Channelisation: attempts to control

erosion and maintain a channel for
human uses

- Density of Channel Crossings:
increasing population and development
and increases in the number of urban
centres along a river or estuary

- Data available from various
government departments

- Generally trends may be reported
on, possibly over a longer
reporting period

- Trends in density and type

EXTRACTIVE INDUSTRIES

* Location and impacts of extractive
industries

- Community needs for river aggregates,
sand and gravel, ecomomic needs

* Negative impacts of over extraction
include damage to areas of
significance, increased fine suspeded
sediments downstream, increased
riverbed and bank erosion, effects on
the quallity and quantity of water taken
into floodplain aquifers, loss of riparian
vegetation, affects on riparian and
aquatic habitats

- Information available from
government agencies involved in
extractive industries and impact
assessments

- Agencies keep data on extractive
industries that are accessable for
management purposes

* Number, type, volumes extracted
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4 ‘
HUMAN INDICATORS WHAT IS INDICATED ABOUT | CAUSES AND INFLUENCES FEASIBILITY AND UNITS AND STANDARD ALTERNATE MEASURES
Continued - THE RIVER OR ESTUARY . PRACTICALITY METHODS

RIPARIAN FENCING

- Increasing extent of riparian
fencing where it is required

* indicates improved riversystem and

riparian zone condition

* The erection of riparian fencing
may indicate increasingly positive
riparian landholder attitudes
toward river management

- Management influences

* Funding support

* Landholder cooperation

* TCM and Landcare/Rivercare support

- Fencing is expensive and different
landholders will have different
attitudes-toward fencing

¢

- Presence/absence
* Trends in the length of stream
with riparian fencing

- Riparian zone

RE-VEGETATION PROGRAMS
AND NUMBER OF .
LANDCARE/ RIVERCARE
GROUPS

- An increasing number of
revegetation programs and
Rivercare groups indicates
increased community involvement
which can lead 10 improved river
quality

- Management influences
- Community attitudes

- Funding support .

- Landholder support

* Trends may be related to differences in
land use within each catchment

* Difficult to quantify and compare
trends within and between regions

- General trends in number of
revegetation programs and
Rivércare groups on a regional
and Statewide basis

RIVER RELATED HEALTH
PROBLEMS

* May indicate trends in river
associated health problems,
epidemics or other diseases due to
poor water quality for human uses’

* Various causes such as excessive
E.coli, Typhoid, Diptheria or other
infections due to contact or consumption

+ Community health, safe river
recreation areas and safe drinking
water are important concerns that
need to be reported on

- Incident reporting and assessment
of trends

of water of poor quality for human uses
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