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Summary

A number of experimental catchments have been
operated in the Northemn Jarrah Forest since 1972.
Many were set up as part of the research into the
impacts of bauxite mining on water resources. Others
were to assess the effects of forest management.

Some of these catchments have been used as controls
while others have been subject to treatment techniques
such as logging, thinning or bauxite mining. The
rainfall, streamflow and conductivity data from 36 of
these catchments has been summarised in this report to
assist the current research programme, the Joint
Intermediate Rainfall Zone Research Programme,
conducted jointly by Alcoa and Water and Rivers
Commission.

A bibliography of previous reports reviewing data from
those catchments has also been collected.

The data is presented in two sections: individual
catchments and comparison. The individual catchment
section presents information for each catchment
se‘parately. The comparison section shows comparison
between selected catchments.

Data about individual catchments is organised in three
sets: general information, annual data analysis and
graphs with daily data.

Comparisons between selected catchments include
general information and graphs with annual data
analysis.

Data provided by the Water and Rivers Commission
and used in this report was recorded on CD-ROM. A
separate directory was created for each catchment.
Each directory contains Access database, Excel
spreadsheet, GIS information and data in ASCII form.




1.

1.1 Background

Bauxite mining has been a major land use within the
northern jarrah forest of south-west Western Australia
since 1963. The main bauxite area covers 50-60% of
the northern jarrah forest and it includes most of the
developed metropolitan water supply catchments for
Perth, the irrigation supply catchments in the Harvey
River Basin, and the northern part of the Collie River
Basin (Jim Davis & Associates Pty Ltd, 1995).
Currently the majority of mining operations take place
~ within the High Rainfall Zone (HRZ) with annual
rainfall greater than 1100 mm.
approximately 30-40% of bauxite deposits is located in
Intermediate Rainfall Zone (IRZ) areas with annual
rainfall of 900 to 1100 mm.

However,

Protection of drinking water source areas has high
importance. To quantify the possible impact of bauxite
mining and rehabilitation on streamflow and salinity, a
Joint Intermediate Rainfall Zone Research programme
(JIRZRP) was established (Mauger et al., 1998). Asa
part of this research programme a number of
experimental catchments was set up to investigate and
the possible
rehabilitation on water resources.

monitor impacts of mining and

Some of these catchments have been used as controls
while others have been subject to treatment techniques
such as logging, thinning or bauxite mining.

The data from 36 experimental catchments is supplied
in this report. Data includes daily records of rainfall,
streamflow and stream salinity (TSS) and their annual
analysis.

Introduction

1.2 Study objectives

The objective of the report is to provide information on
collected data of rainfall, streamflow and stream
salinity (TSS) for 36 selected experimental catchments
located in Darling Range of Western Australia.
Presented data collection will enable researches to
understand the characteristics of each catchment and to
catchments the basis of their

compare on

characteristics.




2. Description of the study area

Experimental catchments selected for the study are in
the western region of the central Darling Range (see
Figure 1).

2.1 Site description

The climate of the Darling Range is Mediterranean
characterised by dry hot summers and wet cool winters.
Annual rainfall in the northern jarrah forest ranges
from 1400 mm along the western edge to 700 mm at
the eastern edge.

The bedrock geology of the area is generally granitic
with a number of intruding dykes. The surface soils
are typically gravelly sands, overlying a lateritic
duricrust layer (caproék). The caprock, 2 m thick, is
extensive and perforated by large holes infilled with
coarse gravels and sands. Sandy or silty materials
underlay the caprock. The bauxite deposits occur as
pods within hillslope units, typically on the mid to
upper slopes.

Jarrah (E. marginata) and marri (E.calophylla)
dominate the forest of the Darling Range (Mauger et
al, 1998). The understorey vegetation of this forest
includes sub-dominant trees and shrubs (Banksia,
Allocasuarina and Persoonia species). The area has
been affected by dieback (Phytophthora cinnamomi)
causing the deaths of trees and shrubs (Jim Davis &
Associates Pty Ltd, 19953).

2.2 Land use

Bauxite mining is a major land use within the study
area (Mauger er al, 1998). Mining operations are
predominantly located within the high rainfall zone
(HRZ) with annual rainfall greater than 1100 mm.
Approximately 30-40% of bauxite deposits is located
in the eastern part of jarrah forest in the intermediate
rainfall zone (IRZ) which receives 1100-900 mm of
rainfall annually (Mauger et al., 1998).

The area is also used for silviculture, water and timber
production and, conservation and recreation.

The northern jarrah forest of the Darling Range has
been logged for approximately 100 years with different
intensity depending on the location and forest quality.
The area has also been subject to controlled buming to
minimise the risk of wide-spread bush fire (Mauger et
al, 1998).
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3. Methods

3.1 General information

The report presents existing data orn rainfall,
streamflow and stream salinity for 36 experimental
catchments located in Darling Range of Western
Australia in relation to land use practices. Following is
the list of these catchments:

High Rainfall Zone (HRZ) — Annual rainfall greater
than 1100 mm:

. McKnoes S 613018

. Mt William S 613020

. Del Park S 614007

. Warren S 614017

. Bennetts S 614018

. Hannsens S 614019

. Higgens S 614020

. Lewis S 614021

. Jones S 614024

10. Jack Rocks S 614031
11.North Road S 614036

12. O’neil Road S 614037
13. Yarragil 4L S 614057
14. Skeleton Road S 614059
15. Bates S 614062

16. Conjurunup S 614233
17. Seldom Seen S 616021
18. More Seldom Seen S 616022
19. Waterfall Gully S 616023
20. 31 Mile Road S 616026
21. Vardi Road S 616041
22. Cobiac S 616058
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Intermediate Rainfall Zone (IRZ) — Annual rainfall
between 900 — 1100 mm:

23. Wuraming S 614041

24. Pindalup S 614043

25. Chadoora S 614045

26. Yarragil North S 614046
27. Yarragil 4X S 614048
28. Yarragil 6C S614049
29. Yarragil East S 614050

30. Wuraming S 614056

31. Gordon S 614060

32. Cameron West S 614064
33. Cameron Central S 614066
34. Jayrup S 614093

Low Rainfall Zone (LRZ) — Annual rainfall less
than 900 mm:

34, Tunnel Road S 614011
35. Bee Farm Road S 614012

Table 1 contains classification of the analysed
catchments according to Water and Rivers Commission
Catalogue of Water Resources Information 1996. All
catchments are listed in gauging station numerical
order.

Available historical information related to these
experimental catchments was gathered and included in
data analysis.

Copy of relevant digital data available from the Water
and Rivers Commission database was obtained. This
data included rainfall, streamflow and stream salinity
(TSS).

3.1.1 Rainfall

For majority of catchments rainfall data was collected
at existing rainfall gauges. The Water and Rivers
Commission database provided daily total rainfall
recorded in millimetres at 09.00 hrs.

A number of catchments do not have rainfall stations.
In these cases, rainfall data from adjacent rainfall
stations was used.

Following is the list of catchments for which rainfall
data was adopted from adjacent catchments:




Catchment without | Adjacent catchment Quality Description
rainfall gauge Code
North Road S 614036 Jones M 509350 0 Quality not recorded
Wuraming S 614041 Yarragil North M 509433 1 Good quality
Pindalup S 614043 Chadoora M 509235 2 Faulty, very confident in corrected record
Yarragil 6C S 614049 Yarragil North M 509433 3 Faulty, some doubt in corrected record
Yarragil East S 614050 Yarragil North M 509433 4 Estimated record
Wuraming S 614056 Yarragil North M 509433 5 Derived from incomplete record
31 Mile Brook S 616026 Cobiac M 509576 8 Record not available
Vardi Road S 616041 Cobiac M 509576 156 Below inlet, stage below lowest recordable
Skeleton Road S 614059 Hansens M 509347 level
157 Not recorded
3.1.2 Streamflow 255 Not available

The Water and Rivers Commission provided data on
daily total flow recorded in cubic metres at 09.00 hrs
for each catchment.

3.1.3 Stream salinity

Data of daily total soluble salts (TSS) measured in
mg/L. from Water and Rivers Commission’s database
was used to present the stream salinity trends. There
are listed below catchments for which this data is
available:

. Tunnel Road S 614011

. Lewis S 614021

. Wuraming S 614041

. Pindalup S 614043

. Chadoora S 614045

. Yarragil 4X S 614048

. Gordon S 614060

. Cameron West S 614064
. Cameron Central S 614066
10. Jayrup S 6140093

11. Cobiac S 616058
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3.1.4 Quality of data

Water and Rivers Commission classifies the quality of
data stored in its database, according to the following
quality codes:

3.2 Structure of the report

The report is divided into two parts. Part 1 presents
information about individual catchments. Part 2 shows
comparison between selected catchments.

3.2.1 Individual catchments

Data about individual catchments is organised in three
sets: general information, annual data analysis and
graphs with daily data.

3.2.1.1 General information about catchments

Each page providing general information about

catchment includes:

e Location map based on 5m Contours overlaid on

A catchment
boundary and a computer-generated streamline
depicted on the map were determined using the
Water and Rivers Commission’s MAGIC system
(Mauger, 1996b).

» Gauging station number and rainfall gauge
number.

e Catchment area, gauging station coordinates
(northing and easting), and basic information about
treatment practices within catchment.

January 1996 Landsat Scene.

* Information about records, eg: number of days and
years recorded, number of years with complete
records, date of the first and the last sample and
number of days with each quality code, the number
of flow days defined as the number of days with
streamflow greater than zero.




e Annual Basic Statistics: average, minimum and
maximum rainfall, streamflow and TSS.

3.2.1.2 Annual data analysis

Annual Data Analysis set contains a series of charts:

e  Annual Rainfall and Flow versus time;

e Annual Flow Weighted TSS and Flow (where
applicable) versus time;

e Annual Cumulative versus Residual Rainfall;

+ Annual Cumulative versus Residual Flow;

e Annual Cumulative Flow versus Cumulative
Rainfall;

e Annual Residual Flow versus Residual Rainfall;

¢ Flow Ratio of Summer to Winter;

e Flow Weighted TSS Ratio of Summer to Winter
(where applicable);

¢ Annual Cumulative Salt Load (where applicable).

A residual rainfall (flow) curve represents a plot of the
cumulative deviation from the mean. A positive slope
of the curve indicates periods of data greater than the
mean; a negative slope shows periods of data less than
the mean.

To calculate the flow ratio of summer to winter sums
of flow occurring in summer months and winter
months for each year were prepared. Months of each
year of existing records were divided into two groups:
summer months (November, December, January,
February, March, and April), and winter months (May,
June, July, August, September, October). For example
summer 1995 includes November and December 1994
and January, February, March and April 1995.

Flow weighted TSS ratio of summer to winter was
calculated as a proportion of flow weighted TSS for
summer months and flow weighted TSS for winter
months for each year of existing records.

3.2.1.3 " Daily data

Daily data of rainfall, streamflow and salinity is
presented on charts for each year separately: daily
rainfall and flow, and daily flow and TSS.

3.2.2 Comparison between catchments

A number of catchments were selected for comparison.
These catchments are listed below:

1. a) Yarragil 4X versus Yarragil 4L
b) Yarragil 4X versus Yarragil North
2. a) Gordon versus Cameron West
b) Gordon versus Cameron Central
¢) Cameron Central versus Cameron West
3. a) Lewis versus Bates
b) Lewis versus Warren
c) Lewis versus Bennetts
4. a) Waterfall Gully versus Seldom Seen
b) Waterfall Gully versus More Seldom Seen
5. North Road versus Vardi Road.
Comparisons between selected catchments include a
page with general information, and graphs with annual
data analysis.

3.2.2.1 General information

A page with general information in the comparison

section of the report includes:

e Gauging station and rainfall gauge numbers of
compared catchments

e  Catchment areas and basic treatment data

e Annual basic statistics including annual average
rainfall, flow and flow weighted TSS.

e Annual data of rainfall flow and flow weighted
TSS for each year of records.

3.2.2.2 Annual data analysis

Annual data analysis set includes

¢ Annual Rainfall

¢  Annual Flow

¢ Flow Ratio of Summer to Winter

¢  Annual Cumulative Rainfall

e  Annual Cumulative Flow

e  Annual Cumulative Residual Rainfall
¢  Annual Cumulative Residual Flow

3.2.3 CD-ROM

Data provided by the Water and Rivers Commission
and used in this report was recorded on CD-ROM.

A separate directory was. created for each catchment
and it contains Access database, Excel spreadsheet,
GIS information and data in ASCI form (CSV data).
The explanation of the CD structure is included in
Table 2.




Table 1. List of Catchments (Water and Rivers Commission Catalogue of Water Resources Information 1995,
Volume 1: The South West Drainage Division). Site names used in this report are in bold.

Basin 613: Harvey River Basin
Location Name Site Name Gauging Station Number
McKnoes Brook . Urquharts S613018
Samson Brook Mt William S 613020
Basin 614: Murray River Basin
Location Name Site Name Gauging Station Number
South Dandalup Tributary Del Park S 614007
Mooradung Brook Tributary Tunnel Road S 614011
Mooradung Brook Tributary Bee Farm Road S 614012
Little Dandalup Warren Catchment S 614017
Little Dandalup Bennetts Catchment S 614018
Little Dandalup Hansens Catchment S 614019
Little Dandalup Higgens Catchment S 614020
North Dandalup Tributary Lewis Catchment S 614021
North Dandalup Tributary Jones Catchment S 614024
Thirty Nine Mile Brook Jack Rocks S 614031
North Dandalup River North Road S 614036
Big Brook O’neil Road (Big Brook) S 614037
_Wuraming Yarragil Tributary S 614041
South Dandalup River Tributary | Pindalup S 614043
Swamp Oak Brook Tributary Chadoora S 614045
Yarragil Brook Tributary Yarragil North S 614046
Yarragi! Brook Tributary Yarragil 4X S 614048
Yarragil Brook Tributary Yarragil 6C S 614049
Yarragil Brook Tributary Yarragil East S 614050
Yarragil Brook Tributary 9a Sub Catchment (Wuraming 9A) | S 614056
Yarragil Brook Tributary 4L Sub Catchment (Yarragil 4L) S 614057
South Dandalup Skeleton Road S 614059
South Dandalup River Tributary | Gordon Catchment S 614060
Little Dandalup Bates Catchment S 614062
Big Brook Tributary Cameron West S 614064
Big Brook Tributary Cameron Central S 614066
Jayrup S 614093
Conjurunup Creek Lower Dandalup-Scarp Road S 614233
Basin 616: Swan Coastal Basin
Location Name Site Name Gauging Station Number
Seldom Seen Creek Travellers Arms S 616021
More Seldom Seen Creek Ceriani Farm S 616022
Waterfall Gully ) Mount Curtis S 616023
31 Mile Brook 31 Mile Road S 616026 -
Wungong Brook Vardi Road S 616041
Wungong Brook Cobiac S 616058
=



Table 2. CD-ROM Contents

ACCESS DATABASE
Data File Contents I Example: Query Name Example: Table Name
Daily Data

Rainfait Daily rainfall data with quality codes Data imported from .cvs file Cameron64_509569M
Count of daily rainfall records with | Cameron64_309569M_Sum_Query Cameron64_Rainfall_SumQual
certain quality codes

Flow Daily flow data with quality codes Data imported from .cvs file Cameron64_614064F
Count of daily flow records with | Cameron64_614064F_Sum_Query Cameron64_Flow_SumQual
certain quality codes
Daily records with flow greater than 0 | Cameron64_Flow>0_Query Camé4_Flow>0

TSS Daily TSS data with quality codes Data imported from .cvs file Cameron64_614064T

Count of daily TSS records with

certain quality codes

Cameron64_614064T_Sum_Query

Cameron64_TSS_SumQual

Flow and Rainfall

Daily flow and rainfall data includes

only those records where dates are the

Cameron64_Flow&Rainfall_Query

Cameront4_Flow&Rainfall

same
Flow and TSS Daily flow and TSS data includes | Cameron64_Flow&TSS_Query Cameron64_Flow&TSS
only those records where dates are the
same
Salt Load Daily salt load records Cameroné4_Load_Query Camé64_Load
Monthly Data
Flow Sum of monthly flow Cameroné4_Flow_Monthly_Query Cameroné4_Flow_Monthly
Salt Load Sum of monthly salt load Cameron64_Load_Monthly Query Cameron64_Load_Monthly
Flow and Rainfall Sum of monthly flow and rainfall Cameron64_Flow&Rainfall_Monthly | Cameron64_Flow&Rainfall_Monthly
_Query
Annual Data
Rainfall Sum of annual rainfall with count of | Cameron64_Rainfali_Yearly_Query Cameron64_Rainfall_Yearly
records, and minimum and maximum
of quality codes
Annual basic statistics: average, | Cameron64_AnStat_Rain_Query Cameron64_AnStat_Rain
minimum and maximum of rainfall
for the existing records
Flow Sum of annual flow with count of | Cameron64_Flow_Yearly Query Cameron64_Flow_Yearly
records, and minimum and maximum
of quality codes
Count of flow greater than O for each | Cameron64_Count_Flow>0_Query Cameron64_Count_Flow>0
year
Annual basic statistics: average, | Cameron64_AnStat_Flow_Query Cameron64_AnStat_Flow
minimum and maximum of flow for
the existing records
TSS Sum of annual salt load Cameron64_Load_Yearly_Query Cameron64_Load_Yearly

Annual Flow Weighted TSS

Cameron64_AnWTSS_Query

Cam64_AnWTSS

Annual basic statistics: minimum and
maximum of flow weighted TSS for
the existing records, total flow and

total salt load

Cameron64_AnStatTSS_Query

Cameroné4_AnStat_TSS




Table 2. CD-ROM Contents (Contd)

EXCEL
Excel File Name Worksheet Name Worksheet Contents
Cameron64_gen.xls - Excel workbook | Final General information about catchment and data records, and charts with
containing general information about daily and annual data.
catchment, and charts with daily and | Simple Annual data of rainfall, flow and flow weighted TSS.
annual data. CumYear Annual data and calculations of cumulative and residual rainfall, and
cumnulative and residual flow.
FlowRatio Data and calculations of flow ratio of summer to winter.
TSSRatio Data and calculations of flow weighted TSS ratio of summer to winter.
Load Data and calculations of annual flow weighted TSS and annual
cumulative salt load.
Flow&Rain Daily data of rainfall and flow grouped annually.
Flow&TSS Daily data of flow and TSS grouped annually.
Cameron64&Cameron66.xls — | Final General information about catchments, annual basic statistics, and '
comparison between Cameron West comparison charts with annual data.
catchment and  Cameron  Central | Simple Annual data of rainfall, flow, flow weighted TSS, flow ratio of summer
catchment, to winter, and flow weighted TSS ratio of summer to winter.
Cumulative Annual data of cumulative and residual rainfall, and cumulative and
residual flow for Cameron West catchment and Cameron Central
catchment.
GIS INFORMATION
File Contents File Name
Landsat Scene January 1996; bands: 3 (blue), 4 (green), 5 (red) Came64.bmp
Catchment location coordinates and size of bit map Came64.bas
Catchment location map locc64.bmp
Catchment boundary map on Landsat Scene January 1996 Rptc64.bmp
AMG coordinates of catchment boundary Cat.asc
CSV DATA
File Contents File Name
Daily rainfall data with quality codes 509569.csv
Daily flow data with quality codes 614064 .csv
Daily TSS data with quality codes 614064t.csv
=

10



4. Individual Catchments

McKnoes Brook (S 613018)

Mt William (S 613020)

Del Park (S 614007)

Tunnel Road (S 614011)

Bee Farm Road (S 614012)
Warren Catchment (S 614017)
Bennetts Catchment (S 614018)
Hansens Catchment (S 614019)
Higgens Catchment (S 614020)
Lewis Catchment (S 614021)
Jones Catchment (S 614024)
Jack Rocks (S 614031)

North Road (S 614036)

O’neil Road (Big Brook) (S 614037)
Wuraming (S 614041)
Pindalup (S 614043)

Chadoora (S 614045)

Yarragil North (S 614046)
Yarragil 4X (S 614048)
Yarragil 6C (S 614049)
Yarragil East (S 614050)
Wuraming 9A (S 614056)
Yarragil 4L (S 614057)
Skeleton Road (S 614059)
Gordon Catchment (S 614060)
Bates Catchment (S 614062)
Cameron West (S 614064)
Cameron Central (S 614066)
Jayrup (S 614093)
Conjurunup Creek (S 614233)
Seldom Seen Creek (S 616021)
More Seldom Seen Creek (S 616022)
Waterfall Gully (S 616023)

31 Mile Road (S 616026)

Vardi Road (S 616041)

Cobiac (S 616058)
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34
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54
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70
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117
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130
140
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195
200
207
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McKnoes Brook Catchment - S 613018

Annual Rainfall & Flow
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McKnoes Brook Catchment - S 613018

1980 Daily Rainfall & Flow
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1975 Daily Rainfall & Flow
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1977 Daily Rainfall & Flow
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Tunnel Road Catchment - S 614011

1979 Daily Rainfall & Flow
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Tunnel Road Catchment - S 614011

1989 Daily Rainfall & Flow
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Big Brook (O’Neil Road) Catchment - S 614037
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1997 Daily Rainfall & Flow
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Annual Rainfall & Flow

Annual Flow Weighted TSS & Flow
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1984 Daily Rainfali&Fiow
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1990 Daily Rainfali&Flow
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1994 Daily Rainfali&Flow
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1996 Daily Rainfall&Flow
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Annual Rainfall & Flow
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1989 Daily Rainfall & Flow
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Annual Rainfall & Flow Annual Cumulative & Residual
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Annual Rainfall & Flow

Annual Cumulative & Residual
Rainfall Curves
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Annual Rainfall & Flow

Annual Cumulative & Residual
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1993 Daily Rainfall & Flow
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1996 Daily Rainfall & Flow

Bates Catchment - S 614062
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Cameron West Catchment - S 614064

Annual Rainfall & Flow

Annual Flow Weighted TSS&Flow
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Cameron West Catchment - S 614064
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Cameron West Catchment - S 614064

Rainfall data not available for 1991

1991 Daily Flow & TSS
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Cameron West Catchment - S 614064

1993 Daily Rainfall & Flow
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Cameron West Catchment - S 614064

1995 Daily Rainfall & Flow
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Cameron West Catchment - S 614064

1997 Daily Rainfall & Flow
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Cameron Cenftral Catchment - S 614066

Annual Rainfall & Flow

Annual Flow Weighted TSS & Flow
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Cameron Central Catchment - S 614066

Flow Ratio of Summer to Winter , Flow Weighted TSS Ratio of
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Jayrup Catchment - S 614093

Annual Rainfall & Flow

Annual Flow Weighted TSS & Flow
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Flow Ratio

Flow Ratio of Summer to Winter
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1997 Daily Rainfall & Flow
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Annual Rainfall & Flow Annual Cumulative & Residual

Rainfall Curves
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1972 Daily Rainfall&Flow
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1980 Daily Rainfall & Flow
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1988 Daily Rainfall & Flow
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1992 Daily Rainfall & Flow

35000 . S— — - 0
30000 | I ' ' I =
~ 25000 E
E 20000 | =
£ 15000 £
o [
& 10000 - £
5000 } ©
0
oN o N o~N o™~
g g g g g
< < < < s
= = - = S
Date B2 Rainfall

Flow .







Seldom Seen Catchment - S 616021

Annual Rainfall {(mm)

1600
1400

400
200

Annual Rainfall & Flow

1200 |
1000 -
800 -
600 -

Y

1971 1976 1981 1986 1991 1996

- NN W W A

o o

o o
Annual Flow (millions of

w

[3,]

m’)

Year

 —&—Sum Of Rainfall
~£3— Sum Of Flow

i
i
i
i

Residual Rainfall (mm)

Annual Cumulative & Residual

600

Rainfall Curves

25000

400

200

20000 =

0

-200 &,
-400 -
-600 -
-800 -

-1000 -

-1200 -

“} 15000

10000

Cumulative Rainfal

- 5000

1974 1978 1982 1886 1930 1994

Year

[ —B— Residual Rainfall

(mmj

_—#—Cumulative Rainfall

Annual Cumulative & Residual Flow

Annual Cumulative Flow & Cumulative

|

 —&— Residual Flow

.

Curves Rainfall Curves
35 70
= - 3 - 60 5
I3 o 2 i £ =
I Y - =
€ Has g s E
P2 s | ap8 & 3~
- +303 8 2 g
5 Eus EE | %
23 205 E | ¢
5 2 0+ 4 O &
Lot 10 2
: -0.5 | g 10
-1 0 '3 o .
1966 1971 Y1976 1981 1986 1991 1996 ; 0 5000 10000 15000 20000 25000
r :
ea —&—Residual Flow Cumulative Rainfall (mm)
—4— Cumulative Flow
Annual Residual Flow & Residual ; Fiow Ratio of Summer to Winter
Rainfall Curves
600 35 04
400 h 3 0.35
-~ ']
E 200 44—t 25§ 03
E 0 ~} 2 g g 0.25 L
5 -200 |- - 1.5; = - .
z -400 e \ b S N A ; 5 3 2 09
3 600 » _los5 T 015 “tel
Y : L
g -800 l & S ) ﬁ | 0.1 I \
-1000 { ¥ 0.5 : 0.05 f—- N
-1200 -1 0 ,} M » 3
1960 1970 1980 1990 2000 1960 1970 1980 1990 2000
Year | —@— Residual Rainfall| Year o |

|




Seldom Seen Catchment - S 616021

1974 Daily Rainfall & Flow
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Waterfall Catchment - S 616023

1986 Daily Rainfall & Flow
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Waterfall Catchment - S 616023

1990 Daily Rainfall & Flow
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Waterfall Catchment - S 616023

1994 Daily Rainfall & Flow
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31Mile Brook Catchment - S 616026

Annual Rainfall & Flow

Annual Cumulative & Residual
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31 Mile Brook Catchment - S 616026

1994 Daily Rainfall & Flow
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Vardi Road Catchment - S 616041

Annual Rainfall & Flow

Annual Cumulative & Residual

Rainfall Curves
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Vardi Road Catchment - S 616041

1994 Daily Rainfall & Flow
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Cobiac Catchment - S 616058

Annual Rainfall & Flow Annual Flow Weighted TSS & Flow
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Cobiac Catchment - S 616058
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Cobiac Catchment - S 616058
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Cobiac Catchment - S 616058

1994 Daily Rainfall & Flow

(wiw) jjejuiey

o 00 000
O~ N M T DO

€

—
L
0O QO O 0O O O
o O O O O
QO O O O O
QO O W <
=

( w) mojd

[ Rainfall

ve/et/1e
ve/1i/1¢
ve/01/%¢

v6/60/8¢

v6/30/6¢

- ¥8/10/0¢

¥6/90/0¢

Vv6/50/1%

¥6/50/1

6/ V0/1

ve/C0/¢

v6/10/15

v6/10/1

Date

“Flow

i

i

1994 Daily Flow & TSS

[
0

NN -

(1/Bw) ss1.

o O QO
o v O O
n

10000

8000
6000 |-—
4000
2000

(W) mor

1

v6/01/15

Fiow

ve/1/ 11t

ve/LL/T
y6/11/61
ve/11/8
v6/01/0¢
¥6/01/9
v6/60/ v
16/60/01
v6/90/1¢

Y6/80/51

v6/10/0%
¥6/10/91
16/10/7
¥6/90/91
¥6/90/v
v6/S0/12
¥6/50/1
b6/ V0/5¢
16/40/6
v6/50/9¢
Ve/S0/ ¢
v6/¢0/9¢
b6/ 0/ ¢\
16/10/6¢
¥6/10/61
V6/10/1

Date

1995 Daily Rainfall & Flow

(ww) jjeyurey

QOO0 OQO
O NMYT WO

o

20000
15000

Flow

G/t /1

B Rainfall

66/11/12 .

G6/01/8¢

G6/60/82

- G6/80/67

- G6/10/0%

66/90/0¢ §
G6/50/1¢
66/50/1t
G6/v0/1
56/50/¢
G6/10/1¢

G6/10/1

1995 Daily Flow & TSS

300

(/Bw) g1

QO
wn o
o~ N

150

Q
O
- o

+ 50

i
|
{

| .
T

20000
15000
-3 10000

5000

—

w Ol4

§6/21/1¢

se/a1/ito

56/21/5
G6/11/61
S6/11/5
G6/01/¢¢
S6/01/8
6/60/v¢
66/60/01

- G6/80/1¢
- G6/80/51

66/10/08
66/10/91

- G6/10/2
- G6/90/81

G6/90/v

- G6/50/1¢

G6/50/1

66/10/5¢
G6/v0/6

66/50/9¢
GB/50/¢1
56/20/92
G6/20/¢
G6/10/6¢
66/10/G1

66/10/1
o

Date




Cobiac Catchment - S 616058

1996 Daily Rainfall & Flow
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Comparison: Cameron West Catchment v Cameron Central Catchment
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Annual Flow
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Comparison: Cameron West Catchment v Cameron Central Catchment

Annual Cumulative Rainfall

Annual Cumulative Flow
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Comparison: Cameron West Catchment v Gordon Catchment
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Comparison: Cameron West Catchment v Gordon Catchment

Annual Cumulative Rainfall
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Comparison: Cameron Central Catchment v Gordon Catchment
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Comparison: Cameron Central Catchment v Gordon Catchment
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Comparison: Lewis Catchment v Bates Catchment
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Comparison: Lewis Catchment v Bates Catchment

Annual Residual Flow
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Comparison: Lewis Catchment v Bennetts Catchment
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Comparison: Lewis Catchment v Warren Catchment

Annual Rainfall g Annual Flow
1600 0.45
0.4 - ——
1400
. 035
1200 - e
T S 03
1000 - 3
E 2 025
E 800 -;-; 02 .
g 600 T 015
o]
400 2 g4
200 ‘ 0.05 ¥
0L — ‘ 0 , -
1977 1980 1983 1986 1989 1992 1995 1977 1980 1983 1986 1989 1992 1995
Y T—e—Lewis | | Year | —e—Llewis |
ear —@—-Warren | ! i —&—Warren |
Flow Ratio of Summer to Winter ~ Annual Cumulative Rainfall
0.7 30000
E
06 E 25000
3
e
0.5 £ 20000
2 o
% 04 o
4 Z 15000
% 03 g
- € 10000
0.2 o /"
6
0.1 E 5000
/ ~ 2
0 ld— ‘ — : 0 ,
1877 1980 1983 1986 1989 1992 1995 ! 0 5000 10000 15000 20000 25000
——Lewis
Year _g_.w:,l,:.en Lewis Cumulative Rainfall (mm)
Annual Cumulative Flow : Annual Residual Rainfall
s 4
. 200
s 35 /‘.’ E 100
E 3 i 0
5 25 E 100
-~ & .200 -
£ 2 2 -300
“‘é 1.5 % 400 -
14
3 1 5 -500 -
§ 05 5 -600 -
5 ‘/ % 700
* ’ 6 1 2 3 4 800 ‘
10000 1 2
Lewis Cumulative Flow {millions of m%) 0 5000 0000 15000 20000 25000

| —e— Cumulative Flow | Lewis Cumulative Rainfall {mm)
1 [




Comparison: Lewis Catchment v Warren Catchment

Annual Residual Flow

“ 0.2
g
g 01
2 .
o -0.1
C
] -0.2
o4
g 03
o4
@ -0.4
&
s 05l ‘ -
0 1 2 3 4
Lewis Cumulative Flow (millions of m3)







Comparison: North Road Catchment v Vardi Road Catchment
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Comparison: Waterfall Gully Catchment v More Seldom Seen Catchment
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i 1600
1400 -
: 1200 - e
CF k3
E 1000 |—p "
} — O
i 800 | 2
e 3
| 600 <
& :
400 T
200
! 0 — 0 ; : :
1978 1982 1986 1980 19894 1971 1976 1981 1986 1991 1996
Year  —®—WaterfallGuly Year  —e—Waterfall Gully
f: { —B—More Seldom Seen; | : —g—More Seldom'Seen '
Flow Ratio Of Summer to Winter Annual Cumulative Rainfall
1 ] 30000
0.9 4 2 ,
l = 25000 - |
0.8 - 3 i
I £ = 20000 3
o, o7 3 S E :
L5 06 8z
= & = 15000
3 05 EE
Z 04 — 3 ¢ 10000
[
» m 2]
03 il W ﬁ @ 5000 - |
; B O ;
0.2 ? 2
0.1 o = 0 ‘ :
0 - . 0 5000 10000 15000 20000 25000
1960 1870 1980 1990 2000 Waterfall Gully Cumulative Rainfall (mm)
Year |——Waterfall Gully | : ,‘
{—8— More Seldom Seen§ E—o—-Cumulative Rainfalli
Annual Cumulative Flow Annual Residual Rainfall
30 600
g
5 25 E 400
2 e ! ‘-:(.; 200
3 %520 £E A
: : s £ ol
6 = 1° ® = 200
EE EE
$ 310 3§ -400
E (] ] 14
@ @ -800
2 S -800
0 ’ 1000
0 20 40 60 80
Waterfall Gully Cumulative Flow (millions of 0 5000 10000 15000 20000 25000
m) , Waterfall Gully Cumulative Rainfall {(mm)
| —&—Cumulative Flow ‘




Comparison: Waterfall Gully Catchment v More Seldom Seen Catchment
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Comparison: Waterfall Gully Catchment v Seldom Seen Catchment

Waterfall Gully Catchment

Gauging Station Number 8616023
Rainfall Gauge Number M509271
General Information about Catchments
Catchment area 8.74 km®
Treatment Data Control Catchment

Annual Basic Statistics

Average rainfall (mm) 996.5
Average flow (millions of m®) 2.346
Average salinity (mg/L) -

Waterfall Guily Catchment

Annual Rainfall
Year {(mm)
1967 -
1968 -
1969 -
1970 -
1971 -
1972 -
1973 -
1974 -
1975 954.5
1976 834.3
1977 673.2
1978 987.6
1979 775.8

1980 1104.6
1981 1045.7
1982 801.1
1983 1096.6
1984 11125

1985 949.7
1986 1004.4
1987 987.6
1988 12335
1989 944.6

1980 1052.7
1991 1185.8
1892 1282.8

1993 874.1
1994 793.6
1995 1116.5
" 1996 1206.7
1997 901.8

Annual Flow
(millions of m°)
3.646
4151
2.295
3.059
2.291
1.776
3.377
4.217
2.523
1.449
1.141
1.753
1.295
1.683
2.184
1.257
2.299
2.413
1.897
1.861
1.959
3.767
2.315
2384
2.746
2.690
2.038
1.766
2.048
2.667
2.180

Flow
Weighted

TSS (mgh)

Seldom Seen Catchment

5616021
M500269

7.53 km?

Bauxite mining

998.1
1.962

Seidom Seen Catchment

Annual Rainfall
(mm)

780.1
8522
891.0
8124
1094.9
886.7
1304.6
987.0
9155
1283.5
1347.7
921.3
110.8
566.1
1286.8
1021.9
1136.6
1289.3
1102.3
8245
879.3
1096.8
1286.0
962.0

Annual Flow
{miltions of m?)
2.851
2.554
1.355
2712
2.191
1.272
3.001
3.471
1.707
1.129
0.884
1.615
1.139
2670
3.056
1.491
2433
2.529
1.432
1.568
1.343
2.786
1.515
1.739
2577
2619
1.229
1.192
1.469
2.068
1.213

Flow
Weighted
TSS (mg/L)

289



Comparison: Waterfall Gully Catchment v Seldom Seen Catchment
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