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1 WARNING

The data provided in this report has been collected under the framework of a
Quality Management System (WDS — NATA AS / NZS ISO 9001/2000)

The South Australian Government and Water Data Services reserve the right to

adjust this data based on new calibration data and/or new information that may
become available.

2 DISCLAIMER

Neither the South Australian Government and its employees nor Water Data
Services and its employees can be accountable in any way for the use of this
data and/or any subsequent interpretation of the data.

Prepared by Water Data Services Page 1|
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3 INTRODUCTION

This report provides a summary of data collected using flow proportional
composite sampling techniques to produce water quality load data. The report
does not provide any interpretation of the data other than basic statistical
information and standard HYDSYS generated reports.

Data from Department of Water, Land and Biodiversity Conservation (DWLBC)
sites, used to collect nutrient load data, as part of the Nutrient Budget Study
(NBS), is detailed in PART 2 of this report. In addition site summary information
is provided in PART 3 of this report for other composite sampling sites not
forming part of the NBS or not operated by DWLBC but which have employed
composite sampling techniques. PART 4 of this report discusses specific
technical data processing issues related to the composite sampling data set.

Appendix 1 shows the location of both DWLBC Nutrient Budget Study sites and
other composite sampling sites.

The Nutrient Budget Study was established to determine total nutrients loads
entering Adelaide’s Metropolitan Reservoirs from selected streams. Existing
hydrometric monitoring stations were used and additional equipment was
installed for 'composite sampling'. For a detailed description of the composite
sampling method refer to the report 'Nutrient Loads in the Onkaparinga River
System', (BL Nicholson, RDS Clark, EWS, ISBN 0 7308 2370 9).

Nutrient Budget Study Composite Sampling Sites — Detailed data included in Part 2

Site No. Description Parameter Period of Record
Water levelfflow  27/03/1969 to 04/07/2002
Rainfall 08/03/1991 to 04/07/2002
AWS503502  Scott Creek at Scott Bottom Water Quality 23/08/1988 to 12/06/2002
Water level/flow 17/04/1973 to 04/07/2002
N Rainfall 10/12/1991 to 04/07/2002
AWS503504  Onkaparinga River at Houlgrave Water Quality 25/08/1988 to 12/06/2002
Water levelfflow  22/03/1973 to 04/07/2002
AWs03506 ~ Eohunga Creek upstream of Mt Bold Res. Water Quality 26/08/1988 to 12/06/2002
Water level/flow 18/05/1972 to 04/07/2002
Rainfall 05/09/1997 to 04/07/2002
AWS03507  Lenswood Creek at Lenswood Water Quality 15/11/1994 to 12/06/2002
lidgate Creek at Aldgate Ralway Stafion Water levelffiow  13/07/1972 to 04/07/2002

AW503509  NB Continuous Rainfall data collected by BOM anfall Available from BOM
Water Quality 27/09/1994 to 12/06/2002
Cox Creek at Uraidla Water levelfflow  23/06/1976 to 04/07/2002
AW503526 Water Quality 18/10/1994 to 12/06/2002
AW504508 Millbrook Reservoir Intake upstream of Millbrook Water level/flow 02/12/1943 to 04/07/2002
Reservoir Water Quality 24/02/1992 to 12/06/2002
AW504525 Kersbrook Creek upstream of Millbrook Water level/flow 14/09/1989 to 04/07/2002

Reservoir

Water Quality

08/04/1992 to 12/06/2002

NB Water Quality in the above table refers to the measured determinands: -

Prepared by Water Data Services



Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

Electrical Conductivity @ 25°C (EC), Total Dissolved Solids (TDS), Suspended
Solids (SS), Nox, TKN, Total P. Nox and TKN were combined, using HYDSYS to
produce Total N. Total Dissolved Solids were measured direct from samples up
to late 1996 after which TDS was calculated from EC results.

The water level and rainfall data are continuous time series and are archived in
the HYDSYS TS hydrological database. Water level data at these sites can be
used to produce stream flow data using a water level to flow relationship (rating)
developed over a period of time, usually over several years, based on flow
gaugings conducted at the site.

Water Quality data had originally been archived in the DWLBC HYDSYS WQ

system but as a part of the process of producing this report all composite sample
data was converted to HYDSYS TS forming part of the Surface Water Archive.

Prepared by Water Data Services Page 3
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4 DATA SUMMARY

Detailed data for each NBS site is contained in PART 2 — Data-NBS Sites.

Summary statistics are provided for each NBS site together with background

information about each site in this report.

The following tables provide a comparison of average annual loads for each NBS

site.

Average Annual Total Catchment Load (tonnes)

Catchment
Site ID Area TDS SS Total N
Scott AW503502 26.8 901 124 0.4 3.5
Houlgraves|AW503504 321.0 21,100 3,610 14.5 108.5
Echunga |AW503506 34.2 1,570 108 0.7 5.7
Lenswood |AW503507 16.5 577 800 0.5 5.3
Aldgate AW503509 7.8 261 93 0.3 2.4
Cox AW503526 4.3 234 498 1.5 7.5
Millbrook |AW504508 NA 7,150 738 3.5 25.7
Kersbrook |AW503525 23.0 764 185 0.3 4.8
Average Annual Load (tonnes/km?)
Catchment
Site ID Area TDS SS Total N

Scott AW503502 26.8 33.6 4.6 0.0 0.1
Houlgraves|AW503504 321.0 65.8 11.2 0.0 0.3
Echunga |AW503506 34.2 45.9 3.1 0.0 0.2
Lenswood |AW503507 16.5 34.9 48.5 0.0 0.3
Aldgate AW503509 7.8 33.5 11.9 0.0 0.3
Cox AW503526 4.3 54.4 115.7 0.3 1.7
Kersbrook |AW503525 23.0 33.2 8.0 0.0 0.2

Ranked Average Annual TDS Load (tonnes/km?)

Site ID TDS
Houlgraves|AW503504 65.8
Cox AW503526 54.4
Echunga |AW503506 45.9
Lenswood |AW503507 34.9
Scott AW503502 33.6
Aldgate AW503509 33.5
Kersbrook |AW503525 33.2
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Ranked Average Annual SS Load (tonnes/km?)

Site ID SS
Cox AWS503502 115.7
Lenswood |AW503504 48.5
Aldgate AW503506 11.9
Houlgraves|AW503507 11.2
Kersbrook |AW503509 8.0
Scott AW503526 4.6
Echunga |AW503525 3.1

Ranked Average Annual P Load (tonnes/km?)

Site ID P
Cox AW503504 0.3
Houlgraves|AW503526 0.0
Aldgate AWS503506 0.0
Lenswood |AW503507 0.0
Echunga |AW503502 0.0
Kersbrook |AW503509 0.0
Scott AWS03525 0.0

Ranked Average Annual Total N Load (tonnes/km?)

Site ID Total N
Cox AW503502 1.7
Houlgraves|AW503504 0.3
Lenswood |AW503506 0.3
Aldgate AW503507 0.3
Kersbrook |AW503509 0.2
Echunga |AW503526 0.2
Scott AW503525 0.1

Prepared by Water Data Services
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5 OTHER COMPOSITE SAMPLING SITES

Water Data Services maintain other composite sampling sites in addition to the
DWLBC composite sampling sites. Water quality data for these sites, where
client authorisation was granted, have been transferred to the DWLBC Surface
Water Archive, HYDSYS/TS system.

The following table lists the additional composite sampling sites and their major
stakeholder.

Other Composite Sampling Sites —summary information included in Part 3

DWLBC AWQC

Site ID Site No. River Location Stakeholder
AW504518 3319  [Sturt River U/S Minno Creek PCWMB
AW504549 3398 [Sturt River D/S Anzac Highway PCWMB
AW504576 3463 [Sturt River D/S Sturt Rd PCWMB
AW504580 3535 Brownhill Creek  |U/S Keswick Creek PCWMB
AW504581 3536 |[Morphett Pipe Transfer Station PCWMB
AW504582 3537 |Adelaide Tce Pipe |D/S West Street PCWMB
AW504583 3540 Brownhill Creek  |Adelaide Airport PCWMB
AW504901 3532 Brownhill Creek  [Scotch College PCWMB
AW504523 3324 [Sixth Creek Castambul TCWMB
AW504529 3330 [Torrens River Holbrooks Road TCWMB
AW504578 1900 |First Creek Botanic Gardens TCWMB
AW504579 1898 |Third Creek Forsyth Grove TCWMB
AW426658 4728 |Dawesley Creek |U/S Brukunga PIRSA
IAW426659 4778 |Dawesley Creek |D/S Brukunga PIRSA
IAW503546 3595 [Field River D/S of Main South Rd OCWMB
AW503547 3596 [Christie Creek D/S of Galloway Rd OCWMB

Legend

DWLBC Site No. — DWLBC surface water monitoring site identifier

AWQC Site No. — Australian Water Quality Centre (SA Water) site number
PCWMB — Patawalonga Catchment Water Management Board

TCWMB — Torrens Catchment Water Management Board

PIRSA — Primary Industries SA

OCWMB - Onkaparinga Catchment Water Management Board

U/S — up-stream

D/S — down-stream

The water quality determinands measured are too numerous to be detailed for
each individual site but typically include a number of the following: -

800 TDS by EC 830 Calcium 841 Cadmium - Total
801 TDS measured 831 Magnesium 842 Chromium - Total
802 Suspended Solids 832 Potassium 843 Copper — Total
804 Turbidity 833 Sodium 844 Lead - Total

806 pH 834 Bicarbonate 845 Mercury — Total
821 EC @25C 834 Bicarbonate 846 Zinc — Total

824 Phosphorus -Total as P 835 Carbonate 845 Mercury — Total
826 TKN as N 836 Chloride 846 Zinc — Total

827 Nitrate +Nitrate as N 837 Sulphate 849 Aluminium - Total

Prepared by Water Data Services Page 6
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6 REPORTS

For each NBS monitoring site, where appropriate data exists, the following
HYDSYS generated reports are provided in PART 2 :-

O

Site and Data Information

Site Information Summary Report
Including:-
o Site Description
= Station Description
= Station History

o Data Period & Data Quality Summary Plot

A graphical representation of the period and quality for each determinand.

e Rainfall Data

@)
(@)
@)

Rainfall Statistics Report
Rainfall Monthly Total Plot
Rainfall Monthly Total Report

e Stream Flow Volume Data

O

(@)
O
(@)
©)

Flow Volume Annual Total (Year Order) Report

Flow Volume Annual Total (Size Order) Report

Flow Volume Daily Max, Min, Mean by Calendar Month Plot
Flow Volume Monthly Total Plot

Flow Volume Monthly Total Report

e Water Quality Results

(©)
@)

TDS & SS Sample Results Plot
Nutrient Sample Results Plot

e Water Quality Loads

O O O O O O O O

TDS & SS Monthly Load Plot
Nutrient Monthly Load Plot

TDS by EC Monthly Load Report
TDS measured Monthly Load Report
SS Monthly Load Report

P Monthly Load Report

TKN Monthly Load Report

NOX Monthly Load Report

Prepared by Water Data Services Page 7
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7 DATA COLLECTION

Within the NBS data collection program four types of site visits are conducted: -

1.Comprehensive Visits — A comprehensive visit is made every two months and
the following work done: -

Data download.

Instrumentation check.

Batteries checked.

Functionality check - check that observed water levels matched
recorded value.

Minor maintenance checks.

Automatic sampler checked including tygon tubing replacement if
required.

Clean and check sample intake if water level permits.
Document site visits and repairs and maintenance required.
Flow measurement if warranted.

2.Sample Visit
[ ]

Stirred Composite Sample Tub to mix sample.

Removed sample (1 @ 1.251 and 1 @ 500ml bottles).

Checked tub volume against the number of samples logged by the data
logger. If these did not agree then diagnose and fix the problem.

Check the tygon tubing — replaced if more than 800 samples had been
taken (preventative maintenance).

Clean the sample intake tube if water level permits.

Document site visit.

Send sample bottles to the Australian Water Quality Centre for analysis.

3.Maintenance Visits

Instrument repairs when required eg logger breakdowns, sampler
breakdowns, sensor faults.

Weed control.

Site repairs.

4 .Annual Check Survey

Comprehensive visit.

Check survey all relevant datum’s including staff, gauges, Cease To
Flow (CTF), outside water level.

Document site visit.

Check station rating and adjust if required.

Annual Check Survey Report.

Prepared by Water Data Services Page 8
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8 DATA PROCESSING AND ARCHIVING

Every 2 months the data is retrieved from the field and processed and archived
according to WDS's work instructions.

The processing consists of the following tasks:

Data upload from the Laptop to the File Server.

Data registration.

Create HYDSYS work files.

View data graphically — adjust if necessary. Comment Data Register
and HYDSYS work file with relevant information.

Adjust data Quality Tag if required.

Check on/off times and values with the Site Inspection form.

Archive work file (HYDSYS TS).

Download water quality results from the Australian Water Quality
Centre's database (WIB).

Check water quality determinands sample date, time and values.
Archive water quality data into HYDSYS WQ.

Update the water quality and flow reports with the latest data.

Post data to the WDS web page and email stakeholders to inform them
that there is a data update.

e Each six months a CD-ROM is produced with NBS data and all other
data relevant to the DWLBC. This is posted to the DWLBC.

Prepared by Water Data Services Page 9
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9 DATA QUALITY

The data presented in this report has generally been collected to a 'good'
standard. Up until 1996 the data was collected and processed by South
Australian Government employees (hydrographers). Data was collected and
processed to a set of in-house work instructions and procedures.

Since 1996 the data has been collected and processed by Water Data Services,
a private hydrographic consultancy. Water Data Services are NATA accredited
for AS/NZS 1SO 9001/2000, and the data collected and processed has been in
accordance with the requirements of the standards.

Data is archived in both the HYDSYS TS and WQ hydrological data systems.
Attached to each data point in the archive is a 'quality tag'. This tag is a HYDSYS
code that represents a qualitative quality statement. For each monitoring site a
'data quality report' is provided. Users of this data should check the 'Quality
Report' so as to gain an appreciation of the quality of the data.

Prepared by Water Data Services Page 10
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10 STAKEHOLDERS

The following stakeholders have an interest in the NBS program: -

1.

w N

Department of Water, Land and Biodiversity Conservation (DWLBC): - For
water resources assessment and planning. The requirement of the NBS sites
is currently under review. DWLBC finance the operation of the NBS sites.
Environmental Protection Agency: - For water quality assessment.

SA Water: - Millbrook and Mt Bold reservoir staff use the telemetry systems at
Houlgraves, Scott Creek, Millbrook Intake and Kersbrook Creek for day to day
operations. However, SA Water also uses their own telemetry equipment at
some NBS sites for operational assessment.

Bureau of Meteorology: - For flood warning.

Hydrological Consultants: - For hydrological assessments and studies.

Prepared by Water Data Services Page 11
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11 AW503502 - SCOTT CREEK AT SCOTT BOTTOM

11.1 Data Description and Period of Record

Continuous Water level  27/03/1969 to 04/07/2002 (33 yrs)
Rainfall 08/03/1991 to 04/07/2002 (11 yrs)
Water Quality. 23/08/1988 to 12/06/2002 (14 yrs)

Water level is monitored continuously and is of good quality with 0.0% of bad
record.

Rainfall is of good quality (0.0% bad record) measured continuously in 0.2mm
increments.

Water quality determinands measured are Electrical Conductivity @ 25°C, Total
Dissolved Solids (calculated), Suspended Solids, Nox, TKN, Total P. The results
for each sample were produced by the Australian Water Quality Centre (NATA
accredited). Each result represents a flow proportional mean concentration.

11.2 Purpose

Scott Creek at Scott Bottom was installed as part of the National Water
Resources Assessment Program (NWRAP) and classified as a secondary
assessment station. The purpose for this site is to monitor flows for all ranges.

In 1988 composite sampling commenced so as to determine the quality of water,
in particular, the nutrient and sediment load entering the Onkaparinga River just
upstream of Clarendon Weir.

In 1991 an automatic rain gauge was installed and the site was upgraded to
include telemetry for flood warning. The Bureau of Meteorology contributed to the
cost of installation. SA Water uses the telemetry system as part of their day to
day operations.

Currently Resource Assessment Division, DWLBC are undertaking a detailed

study of Scott Creek. They are investigating the interaction of surface water
runoff, rainfall and groundwater in respect to water quality and quantity.

11.3 Site Access

Refer to CD — Site Access and Photos

Prepared by Water Data Services Page 12
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11.4 Flow Hydrology

The gauging station is located at Scott Bottom 1.6 km upstream of its confluence
with the Onkaparinga River downstream of Mount Bold Reservoir and upstream
of Clarendon Weir.

Land use consists mainly of cattle grazing, small mixed farms and open scrub
reserves.

The geology is faulted siltstone and slate with minor sandstone.

The maximum instantaneous flow recorded to date is 18.34 m*/sec in June 1981.
In 1982 the accuracy of the flow data being measured was analyzed. It was
found that for 50% of the time flow data was being measured at an accuracy of
worse than 21%. In 1984 the low flow section of the weir was changed from a

rectangular section to a 90° V section. This improved the sensitivity of flow
measurement to: -

e For 60% of the time flows are measured at a sensitivity better than 1%/mm
e For 86% of the time flows are measured at a sensitivity better than 3%/mm

11.5 Statistics

AW503502 Scott Ck @ Scott Bottom

Catchment Area 26.8  km?

Maximum instantaneous flow recorded to date 18.3  m®s (Jun 1981)
Mean annual flow volume 3,390 Ml

Mean annual rainfall 780 mm

1:5 year Annual Exceedence Probability 11.6 m*/s

Number of water quality composite samples 602

Minimum EC 150 us/cm? @ 25°C
Maximum EC 2,260 us/cm? @ 25°C
Average Annual Total Catchment Load (tonnes)

Total Dissolved Solids 901 tonnes
Suspended Solids 120 tonnes

Total Phosphorus 0.4 tonnes
Nutrients (Nox + TKN) 3.5 tonnes
Average Annual Load (tonnes/km?)

Total Dissolved Solids 33.6  tonnes/km?
Suspended Solids 46  tonnes/km?
Total Phosphorus 0.0 tonnes/km?
Nutrients (Nox + TKN) 0.1 tonnes/km?

Note - Figures are based on financial year periods.
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12 AW503504 - ONKAPARINGA RIVER AT HOULGRAVE
WEIR

12.1 Data Description and Period of Record

Continuous Water level  17/04/1973 to 04/07/2002 (29 yrs)
Rainfall 10/12/1991 to 04/07/2002 (10 yrs)
Water Quality. 23/08/1988 to 12/06/2002 (14 yrs)

Water level is monitored continuously and is of good quality with 0.0% of bad
record.

Rainfall is of good quality (0.0% bad record) measured continuously in 0.2mm
increments.

Water quality determinands measured are Electrical Conductivity @ 25°C, Total
Dissolved Solids (calculated), Suspended Solids, Nox, TKN, Total P. The results
for each sample were produced by the Australian Water Quality Centre (NATA
accredited). Each result represents a flow proportional mean concentration.

12.2 Purpose

Onkaparinga River at Houlgrave was installed as part of the National Water
Resources Assessment Program (NWRAP) and classified as a primary
assessment station. The purpose for this site is to monitor flows for all ranges.

In 1988 composite sampling commenced so as to determine the quality of water,
in particular, the nutrient and sediment load entering the Mount Bold Reservoir
from the Onkaparinga River.

In 1991 an automatic raingauge was installed and the site was upgraded to
include telemetry for flood warning. The Bureau of Meteorology contributed to the
cost of installation. SA Water uses the telemetry system as part of their day to
day operations.

This site is a key site for monitoring water volumes into the Mount Bold
Reservoir.

Prepared by Water Data Services Page 14
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12.3 Site Access
Refer to CD — Site Access and Photos

12.4 Flow Hydrology

Houlgrave weir is located gust upstream of the Mount Bold Reservoir and has a
catchment area of 321 km* which is 94% of the total reservoir catchment area. In
addition it measures the quantity of water pumped from the River Murray at
Murray Bridge which is discharged into the Onkaparinga River 14 km upstream
of the gauging station (near Handorf).

The data recorded at this site includes a combination of natural stream flow and
pumped flow from the Murray Bridge to Onkaparinga Pipeline. For the purpose of
this report no attempt has been made to separate the different sources of flow or
associated water quality. Generally, flow during the winter periods result form
catchment runoff and flow during the summer periods are predominately pumped
flows containing imported River Murray water.

Land use within the catchment consists of grazing, dairying, poultry farming,
market gardening, orchards and forestation.

The geology is proterozoic siltstone and slate.
12.5 Statistics

AW503504 Onkaparinga River @ Houlgraves

Catchment Area 321 km? (natural catchment)
Maximum instantaneous flow recorded to date 432 m®/s (Jun 1981)
Mean annual flow volume 73,000 MI

Mean annual rainfall 705 mm

1:5 year Annual Exceedence Probability 164 m*/s

Number of water quality composite samples 662

Minimum EC 221 us/cm? @ 25°C
Maximum EC 1,240 us/cm? @ 25°C
Average Annual Total Catchment Load (tonnes)

Total Dissolved Solids 21,100 tonnes
Suspended Solids 3,610 tonnes

Total Phosphorus 145 tonnes
Nutrients (Nox + TKN) 108 tonnes
Average Annual Load (tonnes/km?)

Total Dissolved Solids 65.8  tonnes/km?
Suspended Solids 11.2  tonnes/km?
Total Phosphorus 0.0 tonnes/km?
Nutrients (Nox + TKN) 0.3  tonnes/km?

Notes - Figures are based on financial year periods.
Load figures include natural catchment runoff and imported River Murray water.
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Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

13 AW503506 - ECHUNGA CREEK UPSTREAM OF MT
BOLD RESERVOIR

13.1 Data Description and Period of Record

Continuous Water level  22/03/1973 to 04/07/2002 (29 yrs)
Water Quality. 18/08/1988 to 12/06/2002 (14 yrs)

Water level is monitored continuously and 96.5% is good quality data.
Water quality determinands measured are Electrical Conductivity @ 25°C, Total
Dissolved Solids (calculated), Suspended Solids, Nox, TKN, Total P. The results

for each sample were produced by the Australian Water Quality Centre (NATA
accredited). Each result represents a flow proportional mean concentration.

13.2 Purpose

Echunga Creek upstream of mount Bold Reservoir was installed as part of the
National Water Resources Assessment Program (NWRAP) and classified as a
secondary assessment station. The purpose for this site is to monitor flows for all
ranges.

In 1988 composite sampling commenced so as to determine the quality of water,
in particular, the nutrient load entering the Mount Bold Reservoir.

13.3 Site Access

Refer to CD — Site Access and Photos

13.4 Flow Hydrology

Echunga Creek is located just upstream of Mount Bold Reservoir and has a
catchment area of 34.2 km?

Land use consists of mixed farming.
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Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

The geology of the area is proterozoic siltstone and slate with tertiary sands

along the eastern and southern boundaries of its catchment.

The stream flows all year with a consistent baseflow during the summer. The
stream can be dry 100m upstream of the site but approximately 4m upstream of
the weir is a spring which provides flow over the weir during summer.

13.5 Statistics

AW503506 Echunga Creek @ UpStream of Mt Bold Reservoir

Catchment Area 34.2
Maximum instantaneous flow recorded to date 44
Mean annual flow volume 3,160
Mean annual rainfall NA
1:5 year Annual Exceedence Probability 244
Number of water quality composite samples 585
Minimum EC 376
Maximum EC 4,000
Average Annual Total Catchment Load (tonnes)

Total Dissolved Solids 1,570
Suspended Solids 110
Total Phosphorus 0.7
Nutrients (Nox + TKN) 5.7
Average Annual Load (tonnes/km?)

Total Dissolved Solids 459
Suspended Solids 3.1
Total Phosphorus 0.0
Nutrients (Nox + TKN) 0.2

Notes - Figures are based on financial year periods.

Prepared by Water Data Services

km?
m®/s (Aug 1992)
MI

m®/s

us/cm? @ 25°C
us/cm? @ 25°C

tonnes
tonnes
tonnes
tonnes

tonnes/km?
tonnes/km?
tonnes/km?
tonnes/km?

Page 17|



Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

14 AW503507 - LENSWOOD CREEK AT LENSWOOD

14.1 Data Description and Period of Record

Continuous Water level  18/05/1972 to 04/07/2002 (30 yrs)
Continuous Rainfall 05/09/1997 to 04/07/2002 (5 yrs)
Water Quality. 15/11/1994 to 12/06/2002 (8 yrs)

Water level is monitored continuously and 81.9% of good quality data.

Water quality determinands measured are Electrical Conductivity @ 25°C, Total
Dissolved Solids (calculated), Suspended Solids, Nox, TKN, Total P. The results
for each sample were produced by the Australian Water Quality Centre (NATA
accredited). Each result represents a flow proportional mean concentration.

The station was closed from July 1990 and reopened in November 1994 for the
NBS study.

14.2 Purpose

Lenswood Creek was installed as part of the National Water Resources
Assessment Program (NWRAP) and classified as a secondary assessment
station. The purpose for this site is to monitor flows for all ranges.

In 1994 composite sampling commenced so as to determine the quality of water,
in particular, the nutrient load entering the Onkaparinga River.

This site is used as a Flood Warning station by the Bureau of Meteorology and
has both rain and waterlevel with telemetry access.

14.3 Site Access

Refer to CD — Site Access and Photos

14.4 Flow Hydrology

The Lenswood Creek hydrometric station is located at a river distance of 9 km
upstream of the Cock Creek confluence. Cock Creek then flows into the Western
Branch of the Onkaparinga River 3.7 km downstream of the Lenswood Creek —
Cock Creek confluence.
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Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

The catchment area is 16.5 km? and the area is used for irrigated orchards and
vineyards, grazing, irrigated market gardens and approximately 2 % Scrub. The
Lenswood district is becoming well known for wine production with Henschke,
Hillstowe and Knappstein Wineries being the most well known.

14.5 Statistics

AW503507 Lenswood Creek @ Lenswood

Catchment Area 16.5  km?

Maximum instantaneous flow recorded to date 484  m®s (Jun 1981)
Mean annual flow volume 2,700 Mi

Mean annual rainfall 794 mm

1:5 year Annual Exceedence Probability 175 m’ls

Number of water quality composite samples 390

Minimum EC 256 us/cm? @ 25°C
Maximum EC 1,400 us/cm? @ 25°C
Average Annual Total Catchment Load (tonnes)

Total Dissolved Solids 577 tonnes
Suspended Solids 800 tonnes

Total Phosphorus 0.5 tonnes
Nutrients (Nox + TKN) 5.3 tonnes
Average Annual Load (tonnes/km?)

Total Dissolved Solids 34.9  tonnes/km?
Suspended Solids 48.5  tonnes/km?
Total Phosphorus 0.0 tonnes/km?
Nutrients (Nox + TKN) 0.3  tonnes/km?

Note - Figures are based on financial year periods.
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Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

15 AW503509 - ALDGATE CREEK UPSTREAM OF
RAILWAY STATION

15.1 Data Description and Period of Record

Continuous Water level  13/07/1972 to 04/07/2002 (30 yrs)
Continuous Rainfall 28/07/1997 to 01/02/2002 (5 yrs)
Water Quality 15/11/1994 to 12/06/2002 (8 yrs)

Water level is monitored continuously and 82.5% is good quality data.
This station was closed in July 1989 and reopened in September 1994.

Rainfall is monitored via the Bureau of Meteorology (BOM) ERTS flood alert
system. BOM provide regular data updates to the Department of Water, Land
and Biodiversity Conservation.

Water quality determinands measured are Electrical Conductivity @ 25°C, Total
Dissolved Solids (calculated), Suspended Solids, Nox, TKN, Total P. The results
for each sample were produced by the Australian Water Quality Centre (NATA
accredited). Each result represents a flow proportional mean concentration.

15.2 Purpose

Aldgate Creek was installed as part of the National Water Resources
Assessment Program (NWRAP) and classified as a secondary assessment
station. The purpose for this site is to monitor flows for all ranges.

In 1994 composite sampling commenced so as to determine the quality of water,
in particular, the nutrient load entering the Onkaparinga River system.

The Bureau of Meteorology uses this site for Flood Warning and both rain and
waterlevel are telemetered.

15.3 Site Access

Refer to CD — Site Access and Photos
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Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

15.4 Flow Hydrology

The Aldgate Creek hydrometric station is located at a river distance of 7 km
upstream of its confluence with the Onkaparinga River.

The catchment area is 7.8 km? and the area is mostly urbanised particularly in
the upper catchment around Stirling and Aldgate. Near the confluence with the
Onkaparinga river the landuse consists of scrubland, grazing and hobby farms.

15.5 Statistics

AW503509 Aldgate Creek @ U/S Aldgate RS
Catchment Area

Maximum instantaneous flow recorded to date
Mean annual flow volume

Mean annual rainfall

1:5 year Annual Exceedence Probability

Number of water quality composite samples
Minimum EC

Maximum EC

Average Annual Total Catchment Load (tonnes)
Total Dissolved Solids

Suspended Solids

Total Phosphorus

Nutrients (Nox + TKN)

Average Annual Load (tonnes/km?)
Total Dissolved Solids

Suspended Solids

Total Phosphorus

Nutrients (Nox + TKN)

Note - Figures are based on financial year periods.
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Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

16 AW503526 - COX CREEK NEAR URAIDLA

16.1 Data Description and Period of Record

Continuous Water level  23/06/1976 to 04/07/2002 (26 yrs)
Water Quality. 18/10/1994 to 12/06/2002 (8 yrs)

Water level is monitored continuously and 79.6% is of good quality data.

Water quality determinands measured are Electrical Conductivity @ 25°C, Total
Dissolved Solids (calculated), Suspended Solids, Nox, TKN, Total P. The results
for each sample were produced by the Australian Water Quality Centre (NATA
accredited). Each result represents a flow proportional mean concentration.

16.2 Purpose

Cox Creek was installed as part of the National Water Resources Assessment
Program (NWRAP) and classified as a secondary assessment station. The
purpose for this site is to monitor flows for all ranges.

In 1994 composite sampling commenced so as to determine the quality of water,
in particular, the nutrient and sediment load entering the Onkaparinga River
system.

16.3 Site Access
Refer to CD — Site Access and Photos
16.4 Flow Hydrology

Cox Creek hydrometric station is located at a river distance of 7.4 km upstream
of its confluence with Onkaparinga River.

The catchment area is 4.3 km? and the landuse has predominately been
intensive horticulture. More recently some of the farms are converting to
viticulture.

This is an important site for assessing the effects of intensive farming and poor

farming practices in the Piccadilly Valley. High loads of fertilizer and sediment are
detected at this site causing a negative impact on the Mt Bold Reservoir.

Prepared by Water Data Services Page 22



Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

16.5 Statistics
AW503526 Cox Creek @ Uraidla

Catchment Area 43  km?

Maximum instantaneous flow recorded to date 145 m%s (Sep 1979)
Mean annual flow volume 1,180 MI

Mean annual rainfall NA

1:5 year Annual Exceedence Probability 6.2 ms

Number of water quality composite samples 468

Minimum EC 188 us/cm? @ 25°C
Maximum EC 1,150 us/cm? @ 25°C
Average Annual Total Catchment Load (tonnes)

Total Dissolved Solids 234 tonnes
Suspended Solids 498 tonnes

Total Phosphorus 1.5 tonnes
Nutrients (Nox + TKN) 7.5 tonnes
Average Annual Load (tonnes/km?)

Total Dissolved Solids 54.4  tonnes/km?
Suspended Solids 116 tonnes/km?
Total Phosphorus 0.3  tonnes/km?
Nutrients (Nox + TKN) 1.7  tonnes/km?

Note - Figures are based on financial year periods.
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Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

17 AW504508 — MILLBROOK INTAKE UPSTREAM OF
MILLBROOK RESERVOIR

17.1 Data Description and Period of Record

Continuous Water level ~ 02/12/1943 to 04/07/2002 (59 yrs)
Water Quality. 24/02/1992 to 12/06/2002 (10 yrs)

Water level is monitored continuously and 86.8% is good quality data.

Water quality determinands measured are Electrical Conductivity @ 25°C, Total
Dissolved Solids (calculated), Suspended Solids, Nox, TKN, Total P. The results
for each sample were produced by the Australian Water Quality Centre (NATA
accredited). Each result represents a flow proportional mean concentration.

17.2 Purpose

There is very little historical information for this site in the Departments 'history
folders'. It is thought that the majority of historical information for this site would
be filed in Engineering and Water Supply Departments (now SA Water) dockets.

It is believed that this site would have initially been installed in 1943 to acquire
operational data for the EWS department for inflow volumes into Millbrook
Reservoir. This site was also a chemical dosing station for the EWS Department.
It is thought that the station closed as a dosing station in the early 70's.

The site is still an important operational site for SA Water and provides important
information for the DWLBC for the calculation of flows diverted from the Torrens
River at Gumeracha.

In 1992 composite sampling commenced so as to determine the quality of water,
in particular, the nutrient and sediment load entering the Millbrook Reservoir.

17.3 Site Access

Refer to CD — Site Access and Photos

Prepared by Water Data Services Page 24



Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

17.4 Flow Hydrology

Water from Millbrook Intake is regulated and released from Gumeracha Weir.

From Gumeracha Weir the water is released into a closed aqueduct and flows
1.9 kms to monitoring site. From there water flows a further 250 metres into the

Millbrook Reservoir via an open channel.

During the summer months water is predominately Murray River water pumped
from Mannum. (Mannum to Adelaide pipeline) and discharged into the Torrens
River at either Angas Creek pumping station or near Mount Pleasant upstream of
Gumeracha Weir. During winter the flow is predominately natural runoff from the

Torrens River catchment which has been diverted from Gumeracha Weir.

17.5 Statistics
AW504508 Millbrook Intake @ U/S Millbrook Reservoir

Catchment Area Not Applicable
Maximum instantaneous flow recorded to date 13.2
Mean annual flow volume 18,200
Mean annual rainfall NA
1:5 year Annual Exceedence Probability Not Applicable
Number of water quality composite samples 543
Minimum EC 220
Maximum EC 1,720
Average Annual Total Load (tonnes)

Total Dissolved Solids 7150
Suspended Solids 738
Total Phosphorus 3.5
Nutrients (Nox + TKN) 25.7

Note - Figures are based on financial year periods.

(water supply)
m*/s (Jun 1987)
M

(regulated flow)

us/cm? @ 25°C
us/cm? @ 25°C

tonnes
tonnes
tonnes
tonnes

There is no ‘natural’ catchment for this site. Water supply system only.
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Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

18 AW504525 - KERSBROOK CEEK UPSTREAM OF
MILLBROOK RESERVOIR

18.1 Data Description and Period of Record

Continuous Water level ~ 14/09/1989 to 04/07/2002 (13 yrs)
Water Quality. 08/04/1992 to 12/06/2002 (10 yrs)

Water level is monitored continuously and is of 88.8% of good quality data.

Water quality determinands measured are Electrical Conductivity @ 25°C, Total
Dissolved Solids (calculated), Suspended Solids, Nox, TKN, Total P. The results
for each sample were produced by the Australian Water Quality Centre (NATA
accredited). Each result represents a flow proportional mean concentration.

NB. Kersbrook Creek is also often referred to as Chain of Ponds Creek.
18.2 Purpose

Kersbrook Creek was installed as part of the National Water Resources
Assessment Program (NWRAP) and classified as a secondary assessment
station. The purpose for this site is to monitor flows for all ranges.

In 1992 composite sampling commenced so as to determine the quality of water,
in particular, the nutrient and sediment load entering into the Millbrook Reservoir.

18.3 Site Access
Refer to CD — Site Access and Photos
18.4 Flow Hydrology

Kersbrook Creek hydrometric station is located at a river distance of
approximately 200m upstream Millbrook Reservoir and besides Millbrook Intake
is the most significant inflow into Millorook Reservoir.

The catchment area is 23.0 km? and the landuse consists of grazing and
significant forestation including Mt Crawford forest.
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Flow Proportional Composite Sample Data Summary Report, Part 1 - Summary

18.5 Statistics
AW504525 Kersbrook Creek @ U/S Millbrook Reservoir

Catchment Area 23.0 km?

Maximum instantaneous flow recorded to date 39.2 m%s (Aug 1992)
Mean annual flow volume 2,390 MI

Mean annual rainfall NA

1:5 year Annual Exceedence Probability 329 ms

Number of water quality composite samples 309

Minimum EC 131 us/cm? @ 25°C
Maximum EC 3,800 us/cm? @ 25°C
Average Annual Total Catchment Load (tonnes)

Total Dissolved Solids 764 tonnes
Suspended Solids 185 tonnes

Total Phosphorus 0.3 tonnes
Nutrients (Nox + TKN) 4.8 tonnes
Average Annual Load (tonnes/km?)

Total Dissolved Solids 33.2  tonnes/km?
Suspended Solids 8.0  tonnes/km?
Total Phosphorus 0.0 tonnes/km?
Nutrients (Nox + TKN) 0.2  tonnes/km?

Note - Figures are based on financial year periods.
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Appendix 1 — Site Map
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Appendix 2 — Water Quality Variable Codes

20:44:36_10/10/2002
Variable Description Report

Variable Name Units Precision
800 Total Dissolved Solids (by EC) mg/L 0.001000
801 Total Dissolved Solids (Measured) mg/L 0.001000
802 Suspended Solids mg/L 0.001000
803 Turbidity (Un-corrected) NTU 0.001000
804 Turbidity (Corrected) NTU 0.001000
805 Colour - True (456nm) HU 0.100000
806 pH pH units 0.100000
816 Uncorrected Conductivity MicroSeimens/cm 1.000000
820 Uncorrected Conductivity MilliSeimens/m 1.000000
821 Conductivity (Corrected) MicroSeimens/cm @25C 1.000000
822 Nitrate as nitrogen mg/L 0.010000
823 Nitrite as nitrogen mg/L 0.010000
824 Phosphorus - Total as P mg/L 0.001000
825 Phosphorus - Soluble as P mg/L 0.001000
826 TKN as N mg/L 0.001000
827 Nitrate + Nitrite as N mg/L 0.001000
828 Filtered Reactive Phosphorus as P mg/L 0.001000
829 Total N mg/L 0.001000
830 Calcium mg/L 0.100000
831 Magnesium mg/L 0.100000
832 Potassium mg/L 0.100000
833 Sodium mg/L 0.100000
834 Bicarbonate mg/L 0.100000
835 Carbonate mg/L 0.100000
836 Chloride mg/L 0.100000
837 Sulphate mg/L 0.100000
840 Asenic - Total mg/L 0.000100
841 Cadmium - Total mg/L 0.000100
842 Chromium - Total mg/L 0.000100
843 Copper - Total mg/L 0.000100
844 Lead - Total mg/L 0.000100
845 Mercury - Total mg/L 0.000100
846 Zinc - Total mg/L 0.000100
847 Iron - Total mg/L 0.000100
848 Nickel - Total mg/L 0.000100
849 Aluminium - Total mg/L 0.000100
850 Boron mg/L 0.001000
851 Manganese mg/L 0.000100
860 Ethyl Benzine ug/L 0.010000
861 O-Xylene ug/L 0.010000
862 M,P-Xylene ug/L 0.010000
863 Toluene ug/L 0.010000
864 Benzene ug/L 0.010000
865 Hydrocarbons C06 - CO09 mg/L 0.001000
866 Hydrocarbons C10-Cl4 mg/L 0.001000
867 Hydrocarbons C15-C28 mg/L 0.001000
868 Hydrocarbons C29-C40 mg/L 0.001000
869 Total Aromatic Hydrocarbons mg/L 0.100000
870 Grease and 0il mg/L 0.001000
871 Simazine ug/L 0.001000
872 Atrazine ug/L 0.001000
900 Total Disolved Solids (by EC) Kilograms 0.100000
901 Total Disolved Solids (measured) Kilograms 0.100000
902 Suspended Solids Kilograms 0.100000
904 Suspended Solids from Turbidity Kilograms 0.100000
921 Salt Load (by EC) Kilograms 0.100000
922 Nitrate as nitrogen Load Kilograms 0.100000
923 Nitrite as nitrogen Load Kilograms 0.100000
924 Phosphorus - Total as P Load Kilograms 0.100000
925 Phosphorus - Soluble as P Load Kilograms 0.100000
926 TKN as N Load Kilograms 0.100000
927 Nitrate + Nitrite as N Load Kilograms 0.100000
928 Filtered Reactive Phosphorus as P Load Kilograms 0.100000
929 Total N Load Kilograms 0.100000
930 Calcium Load Kilograms 0.100000



Variable Name Units Precision

931 Magnesium Load Kilograms 0.100000
932 Potassium Load Kilograms 0.100000
933 Sodium Load Kilograms 0.100000
934 Bicarbonate Load Kilograms 0.100000
935 Carbonate Load Kilograms 0.100000
936 Chloride Load Kilograms 0.100000
937 Sulphate Load Kilograms 0.100000
940 Asenic Load Kilograms 0.100000
941 Cadmium - Total Load Kilograms 0.100000
942 Chromium - Total Load Kilograms 0.100000
943 Copper - Total Load Kilograms 0.100000
944 Lead - Total Load Kilograms 0.100000
945 Mercury - Total Load Kilograms 0.100000
946 Zinc - Total Load Kilograms 0.100000
947 Iron - Total Load Kilograms 0.100000
948 Nickel - Total Load Kilograms 0.100000
949 Aluminium - Total Load Kilograms 0.100000
950 Boron Load Kilograms 0.100000
951 Manganese Load Kilograms 0.100000
971 Quality Quality (HYDSYS) 0.000010
972 Poll Frequency Polls/Day 0.000010
975 Travel Time Hours 0.000010
996 Date for Population Tables YYYY.MMDD 0.000100
997 Population People 1.000000
998 Catchment Area Sq. Km. 0.001000
999 SS Comp Estimate mg/L 0.000010
1000 Total Disolved Solids (by EC) Tonnes 0.100000
1001 Total Disolved Solids (measured) Tonnes 0.100000
1002 Suspended Solids Tonnes 0.100000
1004 Suspended Solids from Turbidity Tonnes 0.100000
1021 Salt Load (by EC) Tonnes 0.100000
1022 Nitrate as nitrogen Load Tonnes 0.100000
1023 Nitrite as nitrogen Load Tonnes 0.100000
1024 Phosphorus - Total as P Load Tonnes 0.100000
1025 Phosphorus - Soluble as P Load Tonnes 0.100000
1026 TKN as N Load Tonnes 0.100000
1027 Nitrate + Nitrite as N Load Tonnes 0.100000
1028 Filtered Reactive Phosphorus as P Load Tonnes 0.100000
1029 Total N Load Tonnes 0.100000
1030 Calcium Load Tonnes 0.100000
1031 Magnesium Load Tonnes 0.100000
1032 Potassium Load Tonnes 0.100000
1033 Sodium Load Tonnes 0.100000
1034 Bicarbonate Load Tonnes 0.100000
1035 Carbonate Load Tonnes 0.100000
1036 Chloride Load Tonnes 0.100000
1037 Sulphate Load Tonnes 0.100000
1040 Asenic Load Tonnes 0.100000
1041 Cadmium - Total Load Tonnes 0.100000
1042 Chromium - Total Load Tonnes 0.100000
1043 Copper - Total Load Tonnes 0.100000
1044 Lead - Total Load Tonnes 0.100000
1045 Mercury - Total Load Tonnes 0.100000
1046 Zinc - Total Load Tonnes 0.100000
1047 Iron - Total Load Tonnes 0.100000
1048 Nickel - Total Load Tonnes 0.100000
1049 Aluminium - Total Load Tonnes 0.100000
1050 Boron Load Tonnes 0.100000
1051 Manganese Load Tonnes 0.100000



Flow Proportional Composite Sample Data Summary Report, Part 2 — Data - NBS Sites
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1. AW503502 Site Information Summary Report

DWLBC, Surface Water Archive 13:16_12/11/2002

SITE DESCRIPTION
Site Commenced:

Site Ceased:

Map Name:

Local Map Reference:
Grid Reference:
Latitude:

Longitude:
Elevation:

Comment :

STATION DESCRIPTION
Stream Distance:
Gauge Zero:

Gauge Datum:
Control:

Cease to Flow:

Max gauged stage (m.):
QMIN? g g

TMIN:
Catchment Area:

STATION HISTORY
28/05/1964 ALIAS

28/05/1964 CONTROL
28/05/1964 DESCRIPT

28/05/1964 PURPOSE

19/03/1974 CONTROL
06/04/1984  ACCURACY
06/04/1984 CONTROL
08/03/1991  ACCURACY
01/01/1994 PURPOSE
01/01/2000 ACCURACY

H REP - Site Summarg Regort
0 cott Bottom

YSIT
AW503502 - SCOTT CREEK @

28/05/1964

6627-4 (50k)

Z%g? E Easting - 288033.0 Northing - 6113400.0
38:40
05.44

pOIoT o~

4
9s
8E

8

N

oo
ocoNOQTRO
.o
NG
1=
©

%NGULAR STEPPED WITH V,STEEL EDGE
8 on 03/07/1981
0

NN NO

T
0
2
0
0
8

O

0

AWQC Site No. 3203 + MS523733 + EPA-EDMS Site Nos. 2065+5235+8833
Concrete rectangular stegped welr with steel knife edge. (contains 4 rectangular sections).
Cease to_flow datum 0,000 metres. . . .
A natural stream forming a tributary of the Onkaparinga R. This site is 1.5 Km U/S of the
confluence with the Onkaparinga R. . . . . .
* Station was originally constructed to maintain the long term monitoring of flow characteristics
of the Onkaparinga River following the loss of Mt Bold spillway as a gauging control after the dam
wall was raised. . . . . . .
* Benchmark station for monitoring impact of climate variability and change.
* Flood Warning
* Water resourcCe assessment . .
Concrete rectangular stepped weir with steel knife edge. (
Cease to flow datum changed_to 1.000 metres.
Rating index prior to insStallation of central V notch = 50%.
Rating Index after V notch = 15%,
Part of horizontal low flow section replaced by 90 degree V section to enhance low flow
sensitivity. Remalnln%,telrs left intact. Cease to flow datum 1.000 metres. o
Raln{a%l recorded by tipping bucket raingauge with 0.2 millimeter bucket volume at 1 minitute time
resolution.
Nutrient Bud%et Study - nutrient inflows into Happy Valley Reservoir to provide long term
monitoring o catchment,management performance. (commenced 1994)
Control : Low flow sensitivify of weir improved in April 1984. .
Rating : A series of stage-discharge ratings apply to the entire period of record, with changes
based on changes in cease to flow datum or weir profile modification. The most recent rating covers
the record since the addition of the 90 de%ree V notch section on 06/04/1984, comprising 13
%%uglngs with a maximum flow gauged being 2.378 cumecs. A theoretical extensilon has been made to

.5 cumecs.
Rating Index for entire period of record 50%.

contains 4 rectangular sections)

Page 1
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2. AW503502 Data Period & Data Quality Summary Plot

DWL BC , S u rface Wate r ArCh ive HYQPLOT V53 Output 12/11/2002

Data Quality Plot
Period 00:00_01/07/1988 to 00:00_01/07/2002
AW503502 SCOTT CK/SCOTT BOTTM

10.00 Rainfall (mm) - [ [ | |
100.00 Level (m) 1 O O
800.99 TDS (mg/L) _
801.99 TDS(mg/L) I N O A

802.99 SS (mg/L) ]

821.99 EC corrected @25C | N I I
824.99 P Total (mg/L) |
825.99 P soluble (mg/L) [ I

826.99 TKN (mg/L) |
827.99 NOx (mg/L) |

01/02 ‘

92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01

88/89

Good Data Fair Estimated Doubtful Estimate Missing No Data/Gap

89/90 90/91 91/92



DWLBC, Surface Water Archive
SCOTT CREEK @ Scott Bottom

Standard Dev. of Annual Rainfall
Co. of Variation of Annual Rainfall

Serial Correlation Coeff. (lag 1)

Daily Rainfall

. Mean

Standard Deviation

Coeff. of Variation
Monthly Rainfall

. Mean

Standard Deviation

Coeff. of Variation
Maximum Rainfall

Maximum

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

3. AW503502 Rainfall Statistics Report

HYSTATR V59 Output 12/11/2002
Station AW503502

Period of Record 01/01/1988 to 01/01/2003

Mean of Annual Rainfall 835 ( Millimetres per Year )
204 ( Millimetres per Year )
0.245 ( Millimetres per Year )
Maximum Daily Rainfall 65.6 ( Millimetres per Day )
Mean Wet Day Frequency 171 ( Days per Year )
Longést Dry Run 34 ( Days
0.489 ( Millimetres per Month )
( Millimetres per Day ) ( Daxs ending 0900 hours )
Jan Fe Mar pr May Jun Jul Aug Sep Oct Nov Dec
0.801 0.711 1.19 1.68 2.70 3.81 3.62 3.49 3.45 2.29 1.37 1.28
3.20 2.91 4.34 5.44 6.45 6.82 7.27 6.99 6.52 5.59 3.80 4.37
4.00 4.09 3.64 3.25 2.39 1.79 2.01 2.00 1.89 2.43 2.78 3.42
( Millimetres per Month )
26.2 17.3 33.6 52.9 83.5 119 112 108 105 71.1 41.1 39.6
20.3 9.95 30.3 45.0 40.7 19.8 49.1 56.7 37.8 36.5 25.9 38.7
0.776 0.576 0.903 0.850 0.487 0.166 0.438 0.524 0.359 0.513 0.631 0.978
( Millimetres per Day )
34.2 20.2 36.2 43.0 37.6 39.8 65.6 62.2 39.0 50.6 29.2 49.6
13.7 9.44 16.2 18.1 24.5 26.4 31.9 28.7 25.0 22.8 15.3 16.8

Mean of Maximum

Mean Wet Days

( Days per Month )
vs P 6.00

6.40 8.60 11.9 17.6 21.6 21.1 20.9 19.1 15.9 10.0 8.73



250

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

4. AW503502 Rainfall Monthly Total Plot

DWLBC, Surface Water ArChlve HYPLOT V125 Output 12/11/2002
Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002

] AW503502SCOTT CREEK @ Scott Bottom 10.00 Total Rainfall (mm) Recording

200

150

100

50/

UL h ] HNH M)B H@SH LH Hﬂﬂ LI, e

88/89 | 89/90 | 90/91 | 91/92 | 92/93 | 93/94 | 94/95 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02

10
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Output 12/11/2002

Station AW503502
Annual Missing

Total Days Yr

HYMONTH V70
Mean
Monthly

Sep Oct Nov Dec

Aug

g
Jul

5. AW503502 Rainfall Monthly Total Report

Recordin
0 hours.

50

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
Jun

Rainfall in Millimetres
Figures are for period ending
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Total
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

6. AW503502 Flow Volume Annual Total (Year Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503502 SCOTT CREEK @ Scott Bottom )
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1988/89 2895 8
1989/90 3774 7
1990/91 2497 10
1991/92 4184 5
1992/93 7586 1
1993/94 1953 13
1994/95 1323 14
1995/96 4350 4
1996/97 5017 3
1997/98 2157 12
1998/99 2848 9
1999/ 0 2401 11
2000/ 1 5068 2
2001/ 2 4043 6
2002/ 3 820.8 285 15
Total 50920 285

Minumum 820.8

Maximum 7586

Mean 3394

Median 2895

12



Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

7. AW503502 Flow Volume Annual Total (Size Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503502 SCOTT CREEK @ Scott Bottom )
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1992/93 7586 1
2000/ 1 5068 2
1996/97 5017 3
1995/96 4350 4
1991/92 4184 5
2001/ 2 4043 6
1989/90 3774 7
1988/89 2895 8
1998/99 2848 9
1990/91 2497 10
1999/ 0 2401 11
1997/98 2157 12
1993/94 1953 13
1994/95 1323 14
2002/ 3 820.8 285 15
Total 50920 285

Minumum 820.8

Maximum 7586

Mean 3394

Median 2895

13



Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
8. AW503502 Flow Volume Daily Max, Min, Mean by Calendar Month Plot

DWLBC, Surface Water Archive HYMXMEAN V69 Output 12/11/2002

Plot of Daily Maximum, Minimum and Mean
Station AW503502 SCOTT CREEK @ Scott Bottom
Period of Record 01/07/1988 to 01/07/2002
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£ 500
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= 250
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

9. AW503502 Flow Volume Monthly Total Plot

DWLBC, Surface Water ArChlve HYPLOT V125 Output 12/11/2002
Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
] AW503502SCOTT CREEK @ Scott Bottom 151.00 Total Discharge (ML) Recording
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AW503502
Missing
Days

Total

Output 12/11/2002
Annual

Station

Mean
Monthly

HYMONTH V70
Recording
Feb Mar Apr May Jun

Jan

Dec

10. AW503502 Flow Volume Monthly Total Report

Volume in Megalitres,

e
g ending 2400 hours.

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
Nov

Recording

Stream Dischar
Sep Oct

SCOTT CREEK @ Scott Bottom
Figures are for perio

Water Level in Metres,
Total
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Surface Water Archive
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Year
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3000.

DWLBC,

Period 14 Year

D AW503502

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

11. AW503502 TDS & SS Sample Results Plot

S u rface Wate r Arch ive HYPLOT V125 Output 12/11/2002

00:00_01/07/1988 to 00:00_01/07/2002 1988-02

SCOTT CREEK @ Scott Bottom 151.00 1 Month Total Discharge (ML) Recording

2500
2000
15004
1000

500

o

ﬂﬂm Al

mﬂﬂﬂﬂ mﬂ N =1 ﬂﬂm Mo nonaln Al e ! nmﬂﬂmm HHHHH _ﬂﬂﬂﬂﬂmh 0 I8 F\Hﬂ%mh =

1500.

— AWS503502

SCOTT CREEK @ Scott Bottom 800.99 Line TDS (mg/L) Composite Sample Result

-
o
o

3
Pr P Py

1500

— AWS503502

SCOTT CREEK @ Scott Bottom 801.99 Line TDS(mg/L) Composite Sample Result

-
o
o

3
Proa O Py

200.

— AWS503502

SCOTT CREEK @ Scott Bottom 802.99 Line SS (mg/L) Composite Sample Result

1604
1204
804

404

L

88/89 | 89/90

| 90/91 | 91/92 | 92/93 | 93/94 | 94/95 | 95/96 | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 01/02
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

12. AW503502 Nutrients Sample Results Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002 1988-02
D AW503502 SCOTT CREEK @ Scott Bottom 151.00 1 Month Total Discharge (ML) Recording
3000.
25004
20004
15004
10004
g il i 1 M. Al I
0. ﬂ =) A0 Al n mﬂ In! =1 N Ao no0o(n A1l nl ool o, 0l ol n| ﬂr—\ mﬂﬂ Ooe o
— AWS503502 SCOTT CREEK @ Scott Bottom 824.99 Line P Total (mg/L) Composite Sample Result
0.75.
0.5]
0.25]
o
— AW503502 SCOTT CREEK @ Scott Bottom 826.99 Line TKN (mg/L) Composite Sample Result
1
84
64
44
24
d
— AWS503502 SCOTT CREEK @ Scott Bottom 827.99 Line NOx (mg/L) Composite Sample Result
0.49998.
0.399984
0.29998]
0.19998]
0.099984
-0.00002.
88/89 | 89/90 | 90/91 | 91/92 | 92/93 | 93/94 | 94/95 | 95/96 | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02




3000,

DWLBC,

Period 14 Year

Interval 1 Month

[] Aw503502

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

13. AW503502 TDS & SS Monthly Load Plot

Surface Water Archive

Plot Start 00:00_01/07/1988

Plot End 00:00_01/07/2002

SCOTT CREEK @ Scott Bottom 151.00 Total Discharge (ML)

19
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DWLBC,

Period 14 Year

Interval 1 Month

[] Aw503502

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

14. AW503502 Nutrients Monthly Load Plot

Surface Water Archive

Plot Start

Plot End

SCOTT CREEK @ Scott Bottom

00:00_01/07/1988

00:00_01/07/2002

151.00 Total

Discharge (ML)

HYPLOT V125 Output 12/11/2002

Recording
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AW503502
Missing
Days

Total

Output 12/11/2002
Annual

HYMONTH V70
Station

Mean

Monthly

Apr May Jun

Composite Sample Result
Mar

Recording
Feb

Kilograms,

grams/Litre,
hours.
Jan

in

EC)
Dec

15. AW503502 TDS by EC Monthly Load Report

EC) in milli
ds (bX i
i 2400

Y
Figures are for period ending

1
Nov

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
(b
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Total Disolved Sol
Sep

SCOTT CREEK_ @ Scott Bottom
Total Dissolved Solids
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AW503502
Missing

Days

Total

Output 12/11/2002
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Station

Mean

Monthly

Apr May Jun

Composite Sample Result
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16. AW503502 TDS Measured Monthly Load Report
(Measured) in milligrams/Litre,
(measured) in Kilograms,
Figures are for period ending 2400 hours.
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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17. AW503502 SS Monthly Load Report
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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18. AW503502 P Monthly Load Report
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Figures are for period ending 2400 hours.
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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21. AW503504 Site Information Summary Report

DWLBC, Surface Water Archive i 13:17 12/11/2002 Page 1
HYSITREP - Site Summary Report -
AW503504 - ONKAPARINGA RIVER @ Houlgrave

SITE DESCRIPTION

Site Commenced: 17/04/1973
Site Ceased:

Map Name: 6627-4 (50k)

Local Map Reference: )

Grid Reference: Zone Easting - 292589.0 Northing - 6115458.0
Latitude: 35:

Longitude: 38:4
Elevation: 57.6
Comment :

STATION DESCRIPTION

wuiur —~

4
6S
OE

4
3
88

N

Stream Distance: 54.300

Gauge Zero: 254.765

Gauge Datum: AHD .

Control: Concrete, Triangular V Weir

Cease to Flow: 2.923

Max gauged stage (m.): 7.662 on 30/08/1992

gﬁ%ﬁ station 1is downstream3gr8%0a dam, and flows may be affected by releases from the dam

TMIN: 4500

Catchment Area: 321.000

STATION HISTORY .

17/04/1973  ALIAS AWQC Site No. 3205 + EPA-EDMS Site Nos. 6392-8835

17/04/1973 ACCURACY This station is influenced by Inter-Basin water transfers,

17/04/1973 PURPOSE * Study on factors influencing eutrophication in metropolitan reservoirs.
: gfasgr%ment of inflows to Mount Bold Reservoir to assist reservoir management.

00 arning.

17/04/1973 XFACTOR énteéba%in tragsfers from the Murray River - Murray Bridge Onkaparinga Pipiline discharge U/S near
arndorf,
Interbasin transfers from the Murray River - Mannum Adelaide pipeline near Verdun (rarely used
since construction of Murray Bridge Onkaparinga pipeline). Discharges from Hahndorf Sewerage
Treatment Works

26/06/1981 EVENTS ngh,flows were recorded and flood damage occurred to site. . . .

01/01/1988 PURPOSE Nutrient Budget Study - nutrient inflowS to Mount Bold Reservoir to provide long term monitoring of
catchment management performance. (commenced 1988) .

25/08/1988 ACCURACY Com€051te sampling (nutrient) results are influenced by the discharge of River Murray water
upstream. . . .

10/12/1989 ACCURACY Water Temperature record may be influenced by River Murrag water discharging upstream.

10/12/1991 ACCURACY RAIN DATA : The raingauge was installed_as a backup site fo

) : K s be used for operational flood warnin?
purposes. The site was_chosen for its close per1m1t¥ with telemetry equipment and does not comply
with Bureau of Meteorology installation guidelines. Calibration and maintenence to the gauge has
been infrequent. Data from this site should be treated with extreeme caution,
The tipping bucket is installed in_an elevated €951t10n (on the roof of gauging enclosure) and does
not conform with Bureau of Meteorology installation guidelines. . .
Rainfall data is recorded with volumé resolution of 0.2 millimetres and time resolution of 1 minute.
01/01/2000 ACCURACY Control : Stable, regular profile weir to gauge height 6.3m, 143 cumecs. o
Ratln% : One rating relationship exists covering thé whole period of record comprising 89 gaugings
to a flow of_ 326 cumecs.
A theoretical_extension has been made to 450 cumecs.
Rating Index 75% .
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22. AW503504 Data Period & Data Quality Summary Plot

DWL BC , S u rface Wate r ArCh ive HYQPLOT V53 Output 12/11/2002

Data Quality Plot
Period 00:00_01/07/1988 to 00:00_01/07/2002
AW503504 ONKA/HOULGRAVE WEIR

10.00 Rainfall (mm) T T F [
100.00 Level (m) 1 N S N
800.99 TDS (mglL) ]
801.99 TOS(mo/L) e

802.99 SS (mg/L) ]
821.99 EC corrected @25C ]
524.99 P Total (mg/L) ]
825.99 P Soluble (mg/L) s

526.99 TKN (mgiL) ]
827.99 NOx (mgL) e

92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01

01/02 ‘

88/89

Good Data Fair Estimated Doubtful Estimate Missing No Data/Gap

89/90 90/91 91/92
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23. AW503504 Rainfall Statistics Report

DWLBC, Surface Water Archive HYSTATR V59 Output 12/11/2002

Period of Record 01/01/1988 to 01/01/2003

ONKAPARINGA RIVER @ Houlgrave Station AW503504

Standard Dev. of Annual Rainfall
Co. of Variation of Annual Rainfall

Serial Correlation Coeff. (lag 1)

Daily Rainfall

. Mean

Standard Deviation
Coeff. of Variation
Monthly Rainfall

. Mean

Standard Deviation
Coeff. of Variation
Maximum Rainfall

Maximum

Mean of Annual Rainfall 790 ( Millimetres per Year )
150 ( Millimetres per Year )
0.191 ( Millimetres per Year )
Maximum Daily Rainfall 62.8 ( Millimetres per Day )
Mean Wet Day Frequency 16l ( Days per Year )
Longést Dry Run 32 ( Days
0.431 ( Millimetres per Month )
( Millimetres per Dag ) ( Daxs ending 0900 hours )
Jan Fe Mar pr May Jun Jul Aug Sep Oct Nov Dec
0.858 0.776 1.15 1.57 3.23 4.02 3.69 3.51 3.43 2.35 1.47 1.12
3.35 2.90 4.08 5.11 7.43 7.56 7.46 7.53 6.54 5.78 4.06 4.32
3.90 3.73 3.54 3.26 2.30 1.88 2.02 2.15 1.91 2.46 2.76 3.87
( Millimetres per Month )
27.9 19.9 35.7 47.0 105 114 101 102 105 78.3 44 .2 33.5
19.0 12.7 33.2 45.6 46.1 27.0 31.9 60 32. 32.3 29.4 32.9
0.682 0.638 0.930 0.971 0.436 0.236 0.314 0.588 0.304 0.413 0.665 0.984
( Millimetres per Day )
30.4 23.2 33.6 40.6 42.8 38.8 55.2 62.8 35.6 55.2 30.4 56.6
15.3 11.8 15.1 15.4 30.2 28.3 32.5 28.2 24.9 27.2 16.2 16.8

Mean of Maximum

Mean Wet Days

( Days per_Month )
7.56 5.00 8.60 11.9 16.6 20.4 19.6 19.4 18.3 16.3 10.7 9.13
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24. AW503504 Rainfall Monthly Total Plot

DWLBC Surface Water Archive HYPLOT V125 Output 12/11/2002
b
Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
] AW503504 ONKAPARINGA RIVER @ Houlgrave10.00 Total Rainfall (mm) Recording
200
160 | I 1
120. 1 ] A ] 1
80 I ) N
40 | 1
88/89 | 89/90 | 90/91 | 91/92 | 92/93 | 93/94 | 94/95 | 95/96 | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02
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25. AW503504 Rainfall Monthly Total Report
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26. AW503504 Flow Volume Annual Total (Year Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503504 ONKAPARINGA RIVER @ Houlgrave , ,
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1988/89 50360 14
1989/90 63690 13
1990/91 74030 9
1991/92 78820 3
1992/93 124500 1
1993/94 70430 11
1994/95 74310 8
1995/96 76720 5
1996/97 85900 2
1997/98 76600 6
1998/99 77990 4
1999/ 0 72740 10
2000/ 1 75900 7
2001/ 2 66560 12
2002/ 3 25900 251 15
Total 1094000 251

Minumum 25900

Maximum 124500

Mean 72960

Median 74310
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27. AW503504 Flow Volume Annual Total (Size Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503504 ONKAPARINGA RIVER @ Houlgrave , ,
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1992/93 124500 1
1996/97 85900 2
1991/92 78820 3
1998/99 77990 4
1995/96 76720 5
1997/98 76600 6
2000/ 1 75900 7
1994/95 74310 8
1990/91 74030 9
1999/ 0 72740 10
1993/94 70430 11
2001/ 2 66560 12
1989/90 63690 13
1988/89 50360 14
2002/ 3 25900 251 15
Total 1094000 251

Minumum 25900

Maximum 124500

Mean 72960

Median 74310
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28. AW503504 Flow Volume Daily Max, Min, Mean by Calendar Month Plot

DWLBC, Surface Water Archive HYMXMEAN V69 Output 12/11/2002

Plot of Daily Maximum, Minimum and Mean
Station AW503504 ONKAPARINGA RIVER @ Houlgrave

Period of Record 01/07/1988 to 01/07/2002
15000

Stream Discharge Volume in Megalitres

0 w
Jan Feb Mar Apr May Jun Jul Aug Sep | Oct | Nov | Dec
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29. AW503504 Flow Volume Monthly Total Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988
Interval 1 Month Plot End 00:00_01/07/2002

1988-02

] AW503504 ONKAPARINGA RIVER @ Houlgravé51.00 Total Discharge (ML) Recording
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40000.
30000
20000. ) | i I | 1
10000 1 I | — l
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

31. AW503504 TDS & SS Sample Results Plot

DWLBC, Surface Water Archive

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002

D AW503504 ONKAPARINGA RIVER @ Houlgrave 151.00 1 Month Total Discharge (ML)

HYPLOT V125 Output 12/11/2002
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32. AW503504 Nutrients Sample Results Plot

DWLBC, Surface Water Archive

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002

D AW503504 ONKAPARINGA RIVER @ Houlgrave 151.00 1 Month Total Discharge (ML)

HYPLOT V125 Output 12/11/2002
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Recording
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33. AW503504 TDS & SS Monthly Load Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
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34. AW503504 Nutrients Monthly Load Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
[] AW503504 ONKAPARINGA RIVER @ Houlgrave 151.00 Total Discharge (ML) Recording
50000
40000]
3000Q]
20000]
L I il ﬂfﬂn dh
ol Doecer0 ] 0neann o1 mﬂﬂﬂﬂﬂ olleinn o mmﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂmﬂmmmm ol 0o OO ﬂmﬂﬂﬂﬂﬂﬂﬂ nﬂﬂﬂﬂﬂmfﬂﬂm Mo Mn =zl
[ ] AW503504 ONKAPARINGA RIVER @ Houlgrave 924.00 Total P tot (kg) Composite Sample Result
20000
16000
12000]
8000]
4000} H HH
olcno il r—\ﬂﬂr—w—w_v_\ r—\ﬂﬂ = il OerNA mees cnono n HH Hr\ A0 ﬂﬂﬂﬂﬂmmﬂﬂmﬂmmmﬂmmmm (o Fﬂﬂﬂﬂ al V—V_\HHV—\ s
[ ] AW503504 ONKAPARINGA RIVER @ Houlgrave 926.00 Total TKN (kg) Composite Sample Result
100000
80000
60000
40000]
[ H H L ool
ol Hﬂﬂ o e m——— - Al e e e g e | ] = HH n = NS i W A e s a ] rﬂﬂ h !‘H‘\H n ]
[] AwW503504 ONKAPARINGA RIVER @ Houlgrave 927.00 Total Nox (kg) Composite Sample Result
40000
30000
20000
10000 H H
ol HH_‘H mﬂﬂh !’\H H =l Hmm = Ol [l H HH [ h e om mﬂﬂmm el 10 - ﬁrﬂﬂﬂm - HHHHH o]
88/89 | 89/90 90/91 91/92 92/93 | 93/94 94/95 95/96 | 96/97 97/98 98/99 99/00 | 00/01 | 01/02




41

AW503504
Missing
Days

Total

Output 12/11/2002
Annual

HYMONTH V70
Station

Mean

Monthly

Apr May Jun

Composite Sample Result
Mar

Recording
Feb

Kilograms,

grams/Litre,
hours.
Jan

in

EC)
Dec

35. AW503504 TDS by EC Monthly Load Report

grave

by EC) in milli
(bz
2400

Nov

(

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

Houl

Oct

Total Disolved Solids
Sep

Figures are for period ending

Total Dissolved Solids

ONKAPARINGA RIVER @
Total

Aug

Surface Water Archive
Jul

DWLBC,
Year

OO
NeXoj\e]
[selenlen]

O
[eelerlen)
S~
OO
[eeleclen)
YOO
i

NejfoliolipiNe]
LOVLOO
[selenlenlenien]

NOLOO
SOYOYOYOY
SO
NSO
SOYOYOYOY
SOYOYOYOY
A

3380 Tot

8%705

]

[

]

[

6034449E2298539

] ] e ]
NO oo
NO-~-NO
W—HONO
QONLNM
[@IoN aleN]
OO
N

OO
LOoOOMO

] ] e ]

] A
A~LOMoeo
MO—HNO
W—HOHO
~OV~00
ONOY—
OO
=N
] B
MO0 O
OO
NHOLHO
NO OV
NH~O
OV
— N
[ B
NOO—LN O
OO
NOOONO
NOON—
~O LN
OO

~N

COM NP
OO HLO
QOO — (N OO
o=«
~<rown
Nr—HOY—!
—— N

<O

eleellpleplcitiNe)
OO~
OO ~O)
LONMOLO

ta - no guallty flag printed
Estimate
Data Not processed

]

——-—————-——-———-———— Notes —----——-———-——-—--—-
All recorded data is_continuous and reliable

except where the following tags are used...

Good Da

E

[



42

AW503504
Missing
Days

Total

Output 12/11/2002
Annual

HYMONTH V70
Station

Mean

Monthly

Apr May Jun

Composite Sample Result
Mar

Recording

grams/Litre,
in"Kilograms,
Feb

in milli
. = C (measured)
Figures are for period ending 2400 hours.
Jan

Dec

36. AW503504 TDS Measured Monthly Load Report

rave
(Measured)

Nov

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
g

Houl

Oct

Total Disolved Solids
Sep

Total Dissolved Solids

ONKAPARINGA RIVER @
Total

Aug

Surface Water Archive
Jul

DWLBC,
Year

e
O g «Xaxp
H ©TCHOG
VOEE O
OO0 OV N O =5
MLV VO 10
aMmMM neM <
~N
\ — — ——0°
wowvwvo ™ —_— N oo
WM o Moo
NN O n Mo
—HOOHOY  © — oo
ANNONN O —— [N I
ONWWOO O ® w0
O—HAN~O O O A
ANSTNOON N
v — — ——0°
NOOOL D —— ~ OO
oMM O — OO0
<L~OH— N O 0N
MO O < 0O
NOODO a1 o o~
ATOOO N — <o)
—M—HNH ™M N —
[eajeajeajea)
Oor~Mao —_— OO~
NOOWO— O~ WO
OO~ NMOMNO
—OVOONH OOV
<LONHWO —— ~—0om
OO oo
A A
[eajsajcajea)
O ————— —— LO— <IN o O
0O —00COLO ONOLNO
~—OW0o) owvoo
LN WONM—
OIS T~ —— LOOVHO)
NANONO ooy
— —
[eajsajeajed)
OO CO —— ANLOAN ML
[~ N Islele)
Lor-<s'm QOr-vo
—00MOILN OOV
OO AN —— oNO—
<O ~osr
[ o~
eajeaeajea)
—oNO —_—— AISH00 P00
O~ ~HO
LN~ O~TO
LNCOCOO — OO
LN~ —— —ONONO
— oo~ ilealee]
aNNH N
jeajeaeajed)
MO —————  —— N 0000P 0
HATLNO LOINTO
OON ™~ AN~HOO
ILOMNOr~ <O
NOMO et s ~O00©
o  —HooN <*ONCO
— N M
jeajeajeajea)
MMNOOD  ————— —— OMOONP0
NOYO O OO
OO~ DOM~O
< NONOICO CONOCICO—
O~ ot a A
SO EeeloN|
— s <
jeajeajeayeal
~ONSO  ————— —— 000N 0
<O NOO—HO
OOO~NO LOLNOO
O~ SO~
OO e MNOO—
oA [SNSNSE
s N~
O~ N — LONONPOY
AOOOW - N COCOLONM
IOr~—00M N O—ONO
<O [S)TeleNee]
~LO~000) < —— or~oost
SO A oo —
N — o
= jealeafealea)
—MooInN T~ —— LONMNGPOY
SOOI O NMOOO
NS < OANO
~ONSTANOY - 00 IO
WOVOo ™~ —— O
NOHALD  © Mo
NeloNTe} — N0
ea)eafealea)
OMAIS ™~ —_— OLOO~PO)
LNWOON O MNHOONO
oToOMNM 1N OO
AN~ o OO
OONON et NN
TOOHO OV ooy
~oOANs! ™ OO
Vv VVVV
OO Orr——— —— AN~ O0eo
~O—~O ™M ANOOHO
aEows 0n WO ROO
OV~M—0 oI~
O—HLNOW 0 —— D~
O NO O WO 0
O—HHNN  © <O
AMNO~O A —— ONOPOY
OS¢ HNLNO
o~ N ~C0CONOY
™Moor~com N —omr~
NN OV s N
NHOMWO ™~ —ONO—
NN ™ MNNoo—
NOILOW  ~ODNO—H N q «Xaxp
AIINCY  OYOY @V C-HO &
SOOI SO VO=EE O
NI O~00O  —N ==

e Extrapolated

rinted

lity fla
Rat%ng Tgbg

qua

Data Not processed

Estimated

Caution

]

——-—————-——-———-———— Notes —----——-———-——-—--—-
All recorded data is_continuous and reliable

except where the following tags are used...

Good Data - no

<
E
[



43

AW503504
Missing
Days

Total

Output 12/11/2002
Annual

HYMONTH V70
Station

Mean

Monthly

Feb Mar Apr May Jun

Composite Sample Result
Jan

Recording

37. AW503504 SS Monthly Load Report
rams/Litre,
00" hours.
Dec

I g
Suspended Solids in Kilo

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
Nov

@ Houlgrave

for period ending 2%
Oct

ended Solids in milli
Sep

ONKAPARINGA RIVER
Total
Figures are

Susp
Aug

Surface Water Archive
Jul

DWLBC,
Year

OO
NeXoj\e]
[selenlen]

O
[eelerlen)
S~
OO
[eeleclen)
YOO
i

NejfoliolipiNe]
LOVLOO
[selenlenlenien]

NOLOO
SOYOYOYOY
SO
NSO
SOYOYOYOY
SOYOYOYOY
A

4206 Tot

NNO

OO LO O

AN~

WOOOe<
oMo
AN~OTO
QOO
OO
A

NNO oo
~— OV~
[@le\[e)]cele)}
<N
O~NO
N

F ] B
ONO oM
el eolliole}

=N

OOV M
oMo~ O
OO
Or~—N—
OO

—

LO~O 0P M

SLNOWeM
<TOO-O
LON—HNO
O~
O

NONIE
O~
—OON'OY
DA—HON
OO
VOOoO—
——y

LOOYAN oo <t

ta - no guallty flag printed
Estimate
Data Not processed

]

——-—————-——-———-———— Notes —----——-———-——-—--—-
All recorded data is_continuous and reliable

except where the following tags are used...

Good Da

E

[



44

AW503504
Missing
Days

Total

Output 12/11/2002
Annual

HYMONTH V70
Station

Mean

Monthly

Mar Apr May Jun

Recording

Composite Sample Result
Feb

ams,
Jan

38. AW503504 P Monthly Load Report

grams/Litre,
phorus - Total as P _Load in Kilogr

Figures are for period ending 2400 hours.
Dec

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
Nov

as P in milli

@ Houlgrave

Oct

rus - Total
Sep

Phos

ONKAPARINGA RIVER
Phosgho

Tota

Aug

Surface Water Archive
Jul

DWLBC,
Year

OO

[eajsafea)

LON
<O
o

F
<o
onm
M
jEajeajea)
o
o~
oL
oM
AN
F
—O—
oo
O
NN
[EajEa)ca]
oo
-
NO—
<00
[eajeajeal
[S\aelas
<O
™~
—0NCO
[eajeajeal
oMo
LD
woin
N0

[eajeajeal

—— O
<N OO
—O©0

i
[eajeajeal

~ocoMm
ANNO
o

— ]

[@iNeloo)
<N
i

O
[eelerlen)
S~
OO
[eeleclen)
YOO
i

[elo]elele]

o) [t
OOHHN
OO

wor-
——

[@NeiSlelen]
oo~
O
O

— e~
O—HO'ANN
LHSHYCO OV

COO~O
[eelNe)

< <
OYANNN[~00
NN~

OO ML
o~ —

O <<
COLONI~00
NN O
—A—— O

NOLOO
SOYOYOYOY
SO
NSO
SOYOYOYOY
SOYOYOYOY
A

[elo]elele]

<< O~

LoTowv
N

=N

337 Tot

]

e Extrapolated

rinted

lity fla
Rat%ng Tgbg

qua

Data Not processed

Estimated

Caution

]

All recorded data is_continuous and reliable

————-——--——--—--—--- Notes ——--—--—————-—--—--
except where the following tags are used...

Good Data - no

<
E
[




45

AW503504
Missing
Days

Total

Output 12/11/2002
Annual

HYMONTH V70
Station

Mean

Monthly

Feb Mar Apr May Jun

39. AW503504 TKN Monthly Load Report
hoggso ™9
Jan

b

Composite Sample Result
Dec

grams

Figures are for period ending 240

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
Nov

rams/Litre,

TKN as N Lgad in Kilo
Oct

ONKAPARINGA RIVER @ Houlgrave
TKN as N in milli
Total

Sep

Aug

Surface Water Archive
Jul

DWLBC,
Year

OO

— ]

OO

jE2jeajea)
el

o<t
—NO
Or~oo

—N

F

[fplNelNe)
<o~
N
L

F
e}
NN
—o™M
N~

jeajeajeal
o
[@lcelee}

LN
[Q\ASS

jeajeajeal
el

el
QON—
VOO

NN

[eajeajeal

[Q\ASee)
[eleles]
ANO Y
QO LO

—
[eajeajeal

L
<roor-
[eolNelNe)
MO

— ]

O
N©OO
AN

i

O
[eelerlen)
S~
OO
[eeleclen)
YOO
i

[elo]elele]

<TCONN

NN
AN NO
— —

O—~O<
ANILITOO
OO O
AN NONO

[o\Isplee}
ANMLO~
SN0

TN~ 00
N

N©O

NOYO

O —HO—
~O
N

ON

COLO <00

~OYMOOOY

—OO<ILO
[spleNASy

OO
N 00O

— 0N

A

[elo]elele]

[EaJeajeajea]

00—
OO
NN
NN
—

OO
——HOLOOY
OO

MLOHCOO

o
oo
NONnON

—0OOYN
LONN

——O00M
oo
< —HO000Y

O

~ONM
DO HON
<=OYOM~
=ML

LOFLOM~00
[elwlisligNe]
aoor-o<t
AN~

OHOMI~
NOOLN O
OFOr-o
—NOM

OLO~ANLD
AN~
OV~
—AroO™M

ANV OLND
oo
OANLNOCO
—r~om

[E3] [E3]

~oor-<r™
OLHOr~M
AT OO
LOLOHOOLNHCO

OO
MNr—HO~
O—~O0
eleiNejTolee)
O M

NHMNOONO
OY~0000LN
NN ~O
Or—00r~0Y
O~ —

O—H>NO
—ANLONM
NSO
L<TANONOY
N o~

~oONO
YOO

SO
Or-ooono
aAOOYOYO
aAOOYOYO
=N

337 Tot
]

1083498

[7241

e Extrapolated

rinted

lity fla
Rat%ng Tgbg

qua

Data Not processed

Estimated

Caution

]

All recorded data is_continuous and reliable

————-——--——--—--—--- Notes ——--—--—————-—--—--
except where the following tags are used...

Good Data - no

<
E
[




46

AW503504
Missing
Days

Total

Output 12/11/2002
Annual

Station

Mean
Monthly

HYMONTH V70

Apr May Jun

Composite Sample Result
Recording
Feb Mar

grams,

Jan

40. AW503504 Nox Monthly Load Report

rams/Litre,

Nitrate + Nitrite as N Load in Kilo
Dec

g

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
Nov

Oct

Figures are for period ending 2400 hours.
Sep

Nitrate + Nitrite as N in milli

ONKAPARINGA RIVER @ Houlgrave
Total

Aug

Surface Water Archive
Jul

DWLBC,
Year

Nelexlen)
[ealeafeal

oo
or-wo
oo~
—0c
— ]

~—
nor~
~oy

O
[eelerlen)
S~
OO
[eeleclen)
YOO
i

[elo]elele]

VI
NONTO
~<r O~
NN
ANOYVHLO
N <

VI

~or-<r
HOOONO
OO
AN M

[co s = T}
OMITANN
NN COOLN

T~
~ o

o o

O —~0000
OO <HLO
oo™
NO

AN O
~oO<ILNO
<O NO
O
i

[e)Inle)Nele)
ANAILOH O
OO~
~NM—OoY

NOLOO
SOYOYOYOY
SO
NSO
SOYOYOYOY
SOYOYOYOY
A

[elo]elele]

jeajeafeajea)

MO
O~O N0
LOLOHOH N
NON~NO
OANN—M

[EaJeajeajea]

OO
NO—HANM
~oMOLN
AN—N—N

AN <

DHAHOTO

~oONO
YOO

SO
Or-ooono
aAOOYOYO
aAOOYOYO
=N

343 Tot

]

e Extrapolated

rinted

lity fla
Rat%ng Tgbg

qua

Data Not processed

Estimated

Caution

]

All recorded data is_continuous and reliable

————-——--——--—--—--- Notes ——--—--—————-—--—--
except where the following tags are used...

Good Data - no

<
E
[




Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

DWLBC, Surface Water Archive

SITE DESCRIPTION
Site Commenced:

Site Ceased:

Map Name:

Local Map Reference:
Grid Reference:
Latitude:

Longitude:
Elevation:

Comment :

STATION DESCRIPTION
Stream Distance:
Gauge Zero:

Gauge Datum:
Control:

Cease to Flow:

Max gauqed stage (m.):
c

Cat ment Area:
STATION HISTORY
22/03/1973 ALIAS
22/03/1973 ACCURACY
22/03/1973 PURPOSE
01/01/1988 PURPOSE

41. AW503506 Site Information Summary Report

HYSITREP - Site Summary Regort
AW503506 - ECHUNGA CK @ U/S Mt Bold Res.

22/03/1973

6627-4 (50k)

Zone - 54 Easting - 292958.0 Northing - 6110469.0
35: 7:38S

138:43:40E

248.410

50.000

247.410

AHD

%Ooggq V notch sharp edge concrete weir

2.775 on 03/07/1981

34.200

AWQC Site No. 3207 + EPA-EDMS Site Nos. 2235+2599+8837

Control : Stable, regular profile weir.

Ratin

to a %léw,of 18.82 cumecs.
A theoretical extension has been made to 45.4 cumecs.

Rating Index 43%

Water Resouces assessment

catchment management performance. (commenced 1988)

13:19_12/11/2002

One rating relationship exists covering the whole period of record comprising 85 gaugings

r (established as part of National Water Resources Assessment program)
Nutrient Budget Study - nutrient inflows to Mount Bold Reservoir to provide long term monitoring of

Page 1
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

42. AW503506 Data Period & Data Quality Summary Plot

DWLBC Surface Water Archive HYQPLOT V53 Output 12/11/2002
’

Data Quality Plot

Period 00:00_01/07/1988 to 00:00_01/07/2002

AW503506 ECHUNGA CK U/S RESR

100.00

800.99

801.99

802.99

821.99

824.99

825.99

826.99

827.99

Level (m) 45 -/ J 35 |

TDS (mg/L)
TDS(mg/L)

SS (mg/L)

EC corrected @25C
P Total (mg/L)

P Soluble (mg/L)

TKN (mg/L)

NOx (mg/L)

88/89 01/02 ‘

Good Data Fair Estimated Doubtful Estimate Missing No Data/Gap

89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

43. AW503506 Flow Volume Annual Total (Year Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503506 ECHUNGA CK @ U/S Mt Bold Res. )
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1988/89 2736 3 7
1989/90 2559 29 9
1990/91 2575 8
1991/92 5393 3
1992/93 8990 1
1993/94 1462 11
1994/95 694.8 14
1995/96 5118 4
1996/97 5515 2
1997/98 1385 12
1998/99 1771 10
1999/ 0 1363 13
2000/ 1 4499 5
2001/ 2 3374 6
2002/ 3 24.8 362 15
Total 47460 394

Minumum 24.8

Maximum 8990

Mean 3164

Median 2575
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

44. AW503506 Flow Volume Annual Total (Size Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503506 ECHUNGA CK @ U/S Mt Bold Res. )
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1992/93 8990 1
1996/97 5515 2
1991/92 5393 3
1995/96 5118 4
2000/ 1 4499 5
2001/ 2 3374 6
1988/89 2736 3 7
1990/91 2575 8
1989/90 2559 29 9
1998/99 1771 10
1993/94 1462 11
1997/98 1385 12
1999/ 0 1363 13
1994/95 694.8 14
2002/ 3 24.8 362 15
Total 47460 394

Minumum 24.8

Maximum 8990

Mean 3164

Median 2575
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
45. AW503506 Flow Volume Daily Max, Min, Mean by Calendar Month Plot

DWLBC, Surface Water Archive HYMXMEAN V69 Output 12/11/2002

Plot of Daily Maximum, Minimum and Mean
Station AW503506 ECHUNGA CK @ U/S Mt Bold Res.

195 Period of Record 01/07/1988 to 01/07/2002

1000

750

500

Stream Discharge Volume in Megalitres

250

]
0 2 oo il
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

46. AW503506 Flow Volume Monthly Total Plot

DWLBC, Surface Water ArChlve HYPLOT V125 Output 12/11/2002
Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
] AW503506 ECHUNGA CK @ U/S Mt Bold Res. 151.00 Total Discharge (ML) Recording
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1000/, ) | |
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47. AW503506 Flow Volume Monthly Total Report

Volume in Megalitres,

e
g ending 2400 hours.

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

48. AW503506 TDS & SS Sample Results Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002 1988-02

D AW503506 ECHUNGA CK @ U/S Mt Bold Res. 151.00 1 Month Total Discharge (ML) Recording
4000:-
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20004

1000: H HHH
nﬁmﬂ Hm HHﬂm 0 = ﬂﬂ [ ey olln ol M, i 0 0 o0

— AWS503506 ECHUNGA CK @ U/S Mt Bold Res. 800.99 Line TDS (mg/L) Composite Sample Result
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

49. AW503506 Nutrients Sample Results Plot

DWLBC, Surface Water Archive

HYPLOT V125 Output 12/11/2002

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002 1988-02
D AW503506 ECHUNGA CK @ U/S Mt Bold Res. 151.00 1 Month Total Discharge (ML) Recording
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1
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"] M/@\MVMWJM
]
—— AWS503506 ECHUNGA CK @ U/S Mt Bold Res. 826.99 Line TKN (mg/L) Composite Sample Result
44
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24
14
]
— AWS503506 ECHUNGA CK @ U/S Mt Bold Res. 827.99 Line NOx (mg/L) Composite Sample Result
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

50. AW503506 TDS & SS Monthly Load Plot

DWLBC, Surface Water Archive

Period 14 Year Plot Start 00:00_01/07/1988
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51. AW503506 Nutrients Monthly Load Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
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52. AW503506 TDS by EC Monthly Load Report
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53. AW503506 TDS Measured Monthly Load Report
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Total Disolved Solids

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
Nov

Oct

ECHUNGA CK @ U/S Mt Bold Res.
Sep

Total Dissolved Solids
Total

Aug

Surface Water Archive
Jul

DWLBC,
Year

s
O g «Xaxp
H ©TCHOG
VO=EE O
OCOO0O0O OV N N =5
MLLLL O O
AN ;M 10
o~
AVIE vV — — ——o\°
OwooM N — ~ oMo
MOONH  © [SERGINTCN
oMo O — M
MM ™M™ 0 Mo
—O—HON O —— — OO
nowvr-o ™ o or-
O— NN NS
AVE V — — ——°
oo O — o or~woy
NSO A —  —NOY
VOO © o o
ANOOm  © o o
MO ™~ —— o ~o
N D
O~ —— O~ [~000000
~oouna OO
MNOHW©O O OO
O=<HOIN SN saleatiol
~OoM—M — —Oo—m
— AN AN
[ eajeafeajea)
OWHO ™~ A OO~
ONO~N ONMNO
oor~os O~ O
ANOO—LO— ANON——
< N e e e o <
[£] jeafeajcajea)
—AOTOO  —rr—— —— OV T90 00
~OO—HN OMOO
S~OOWOLIN OOOOHO
A A
[ea)al eajeaeajea)
LOMOr- ————— —— LNHCOO™~0° 00
AN AITTOO
[S)esIteIt1T0) VOO
A A
[a) [alalala)
NHOOW  ————— —— O~ —H0Ve0
OO ~OONOO
<N VOO
<A A<
[a) [alajala)
OOoOVOM A e A e Nelali e}
—LNO— 00 ANNOOHO
LON~000 O~HO
OO QO
< e e e <
[a) [alajala)
NOAN~O  ————— —— —00O MNP0
—HOMHLN O~O0—HO
~oo~A ATO~O
—<roONN OO
oM e o
< <
QO [ K —
OO O —r— <TOIN 0O OY
OOOON N QOOONM
SOOAS O OO
——M0O ™~ N~
AOYSHOON — ONCY—
— ——
[ g 3 | [alajala)
SONAT 1O —_—— ~OMWNMAPOY
—A~OANN O A=~ O
Moo=t O AO~O
NOTOO  © OO
NOM® N —— LOMAIN
LOOO ~N N 00
[a) \ VVVV
[@leleleolNo RN} —r LONOOY
O~o0Mm NOWLRNO
[elo)nlesleN N e) a0 OMO
NN © OO
—HONONO [~ —— OO0y
WON LHMN OO
i —
av \
OONMFO Igr—r—r—— r—— O T OolPOY
[eelNle)INOAS e} LOOOM
OO ™~ N —~000)
OO~ SO
OFTONO OV —ONOYOO
OON—HM N OHN—
— — ——
= Vv
Or-MNWO O——r—— —r <LNO V0P 00
~oOmnowo o OMOCOOoY
VONTO LYo
ANOT WOy O OOV
N0 NO OV <O
AN~ N ™ HNeN—
— ——

ALY ~ONO—H  NM o
AT Y ©T
S S NN QO
NI O~00O  —N ==
I A0 OO
I IO OO
A AN NN

e Extrapolated

rinted

fla
Rat%ng Tgbg

lit

qua
Caution_ -

Doubtful

Estimated

Data Not processed

]

——-—————-——-———-———— Notes —----——-———-——-—--—-
All recorded data is_continuous and reliable

except where the following tags are used...

Good Data - no

<
D
E

[



60

AW503506
Missin
Days g

Total

Output 12/11/2002
Annual

HYMONTH V70
Station

Mean

Monthly

Feb Mar Apr May Jun

Composite Sample Result
Jan

Recording

54. AW503506 SS Monthly Load Report
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55. AW503506 P Monthly Load Report
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DWLBC, Surface Water Archive

SITE DESCRIPTION
Site Commenced:

Site Ceased:

Map Name:

Local Map Reference:
Grid Reference:
Latitude:

Longitude:
Elevation:

Comment :

STATION DESCRIPTION
Stream Distance:
Gauge Zero:

Gauge Datum:
Control:

Cease to Flow:

Max gauged stage (m.):
QMIN? g g

TMIN:
Catchment Area:
STATION HISTORY
18/05/1972 ALIAS
18/05/1972 PURPOSE
01/01/1975 PURPOSE
10/04/1978 CONTROL
26/06/1981 EVENTS
10/11/1994 PURPOSE
05/09/1997 ACCURACY
01/01/2000 ACCURACY
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58. AW503507 Site Information Summary Report

13:21 12/11/2002 Page 1

HYSITREP - Site Summary Report
AW503507 - LENSWOOD CREEK @ Lenswood
18/05/1972
6628-2 (50k)
Zone - 54 Easting - 301136.0 Northing - 6131963.0
34:56: 7S
138:49:21E
394.539
0.000
393.539
AHD
Concrete crump V weir
1.000
2.107 on 03/07/1981
2.000
3000
16.500

AWQC Site No. 3208 + EPA-EDMS Site Nos. 5231+6414+8839

Pollution studX within the Onkaparinga Catchment of sub-catchment predominantly used for orchard
cultivation. (1972) )

Study - 'Water Balance of a_small catchment in the Mount Lofty Ranges, South Australia' (1975)
ancre}e V crump weir installed to replace previous 'natural, control created by tree log in stream
channel.

Damage caused to station bg flood event. . . .

Nutrient Budget Study - nutrient inflows to Mount Bold Reservoir to provide long term monitoring of
catchment management” performance. (commenced 1994)

Rain Gauge . . . ) .
Position : Tipping bucket installed on_an elevated post adjacent an orchard where tree height
may influence wind driven rain. The installation was Erlmarlly intended for flood warning purposes.
Time/Data_Resolution : Rainfall data is recorded with volume” resolution of 0.2 millimetres and
time resolution of 1 minute.

Control Prior to April 1978 the control was formed by a log and proved unstable with suspected
impact on flow data accuracg, A new concrete weir was established in April 1987, providing a stable
control with improved sensitivity. | .

Rating : Two rating relationships exist for the period of record when the controlling feature was a
log in channel, dué to a change in the adopted cease to flow value. (0.34 metres to 0.38 metres)
Oné rating relationship exists for the record since installation of the V crump weir (1978),
comprising 63 gaugings to a flow of 8.24 cumecs.

A theoretical_ éxténsion has been made to 50 cumecs.

Rating Index 17%
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59. AW503507 Data Period & Data Quality Summary Plot

DWL BC , S u rface Wate r ArCh ive HYQPLOT V53 Output 12/11/2002

Data Quality Plot
Period 00:00_01/07/1988 to 00:00_01/07/2002
AW503507 LENSWOOD CREEK

10.00 Rainfall (mm)

100.00 Level (m) ] ]
800.99 TDS (mg/L)

801.99 TDS(mg/L)

802.99 SS (mg/L)

821.99 EC corrected @25C
824.99 P Total (mg/L)

825.99 P Soluble (mg/L)

826.99 TKN (mg/L)

827.99 NOx (mg/L)

97/98 98/99 99/00 00/01 01/02

88/89

Good Data Fair Estimated Doubtful Estimate Missing No Data/Gap

89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97



DWLBC, Surface Water Archive
LENSWOOD CREEK @ Lenswood

Mean of Annual Rainfall
Standard Dev. of Annual Rainfall
Co. of Variation of Annual Rainfall

Maximum Daily Rainfall
Mean Wet Day Frequency

Longest Dry Run

Serial Correlation Coeff. (lag 1)

Daily Rainfall

. Mean

Standard Deviation
Coeff. of Variation
Monthly Rainfall

. Mean

Standard Deviation
Coeff. of Variation
Maximum Rainfall

Maximum
Mean of Maximum

Mean Wet Days

( Millimetre
Ja

0.
2.
4.
( Millimetre
16.
13.
0.
( Millimetre

15.
9.

( Days per Month )
vs P 5.00
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60. AW503507 Rainfall Statistics Report

HYSTATR V59 Output 12/11/2002
Period of Record 01/01/1988 +to 01/01/2003

Station AW503507
979 ( Millimetres per Year )
125 ( Millimetres per Year )
0.128 ( Millimetres per Year )

81l.6 ( Millimetres per Day )

166 ( Days per Year )

33 ( Days

0.411 ( Millimetres per Month )

s per Day ) ( Daxs ending 0900 hours )
n Fe Mar pr May Jun Jul Aug Sep Oct Nov Dec
524 0.922 1.33 2.12 4.05 4.66 3.96 3.52 4.19 2.67 1.22 0.805
31 4.72 4.87 7.33 9.65 8.91 9.36 7.12 9.27 7.15 3.63 2.92
40 5.12 3.67 3.46 2.38 1.91 2.36 2.02 2.21 2.68 2.98 3.62
s per Month )
2 26.0 41.2 63.6 125 139 122 109 129 82.8 37.8 25.0
7 33.6 43.2 59.3 71. 21. 35.4 48.8 43. 38.0 12.0 14.2
846 1.29 1.05 0.932 0.572 0.153 0.288 0.448 0.334 0.459 0.317 0.568
s per Day )
0 48.4 39.0 57.2 62.2 48.4 8l.6 43.0 56.8 61.2 24.0 20.6
52 14.6 18.1 25.6 41.2 36.9 37.9 27.4 38.3 31.9 16.0 13.6

5.80 8.20 12.6 18.8 21.6 20.4 19.4 17.0 16.5 9.60 8.00

66
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61. AW503507 Rainfall Monthly Total Plot

DWLBC, Surface Water ArChlve HYPLOT V125 Output 12/11/2002
Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002

] AW503507LENSWOOD CREEK @ Lenswood 10.00 Total Rainfall (mm) Recording
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Output 12/11/2002

Station AW503507
Annual Missing

Total Days Yr

HYMONTH V70
Mean
Monthly

Sep Oct Nov Dec

Aug

g
Jul

62. AW503507 Rainfall Monthly Total Report
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

63. AW503507 Flow Volume Annual Total (Year Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503507 LENSWOOD CREEK @ Lenswood )
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year | Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1988/89 2655 34 5
1989790 0.0 365 15
1990/91 0.0 365 11
1991/92 0.0 366 12
1992/93 0.0 365 13
1993794 0.0 365 14
1994/95 341.8 133 10
1995/96 4420 2
1996/97 5756 1
1997/98 1284 8
1998799 2075 7
1999/ 0 2083 6
2000/ 1 3828 3
2001/ 2 3782 4
2002/ 3 763.2 236 9
Total 26990 2229

Minumum 341.8

Maximum 5756

Mean 2699

Median 2369
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64. AW503507 Flow Volume Annual Total (Size Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503507 LENSWOOD CREEK @ Lenswood )
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year | Annual Days | Rank
Starting Total | Missing

uly (Megalitres)

1996/97 5756 1
1995/96 4420 2
2000/ 1 3828 3
2001/ 2 3782 4
1988/89 2655 34 5
1999/ 0 2083 6
1998799 2075 7
1997/98 1284 8
2002/ 3 763.2 236 9
1994/95 341.8 133 10
1990/91 0.0 365 11
1991/92 0.0 366 12
1992/93 0.0 365 13
1993794 0.0 365 14
1989/90 0.0 365 15
Total 26990 2229
Minumum 341.8
Maximum 5756
Mean 2699
Median 2369
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

65. AW503507 Flow Volume Daily Max, Min, Mean by Calendar Month Plot

DWLBC, Surface Water Archive

Plot of Daily Maximum, Minimum and Mean
Station AW503507 LENSWOOD CREEK @ Lenswood
Period of Record 01/07/1988 to 01/07/2002

HYMXMEAN V69 Output 12/11/2002
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

66. AW503507 Flow Volume Monthly Total Plot

DWLBC Surface Water Archive HYPLOT V125 Output 12/11/2002

b
Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
] AW503507LENSWOOD CREEK @ Lenswood 151.00 Total Discharge (ML) Recording
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67. AW503507 Flow Volume Monthly Total Report

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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Period 14 Year

D AW503507

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

68. AW503507 TDS & SS Sample Results Plot

S u rface Wate r Arch ive HYPLOT V125 Output 12/11/2002

00:00_01/07/1988 to 00:00_01/07/2002 1988-02

LENSWOOD CREEK @ Lenswood 151.00 1 Month Total Discharge (ML) Recording
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

69. AW503507 Nutrients Sample Results Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

70. AW503507 TDS & SS Monthly Load Plot

DWLBC, Surface Water Archive

Period 14 Year Plot Start 00:00_01/07/1988
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71. AW503507 Nutrients Monthly Load Plot

DWLBC, Surface Water Archive

Period 14 Year Plot Start 00:00_01/07/1988

Interval 1 Month Plot End 00:00_01/07/2002
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72. AW503507 TDS by EC Monthly Load Report
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73. AW503507 TDS Measured Monthly Load Report
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74. AW503507 SS Monthly Load Report
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

DWLBC, Surface Water Archive

SITE DESCRIPTION
Site Commenced:

Site Ceased:

Map Name:

Local Map Reference:
Grid Reference:
Latitude:

Longitude:
Elevation:

Comment :

STATION DESCRIPTION
Stream Distance:
Gauge Zero:

Gauge Datum:
Control:

Cease to Flow:

Max gauged stage (m.):
QMIN? g g

TMIN:

Catchment Area:
STATION HISTORY
13/07/1972 ALIAS
13/07/1972 PURPOSE
13/07/1972 XFACTOR
01/01/1981 PURPOSE
01/01/1994 PURPOSE
01/01/2000 ACCURACY

78. AW503509 Site Information Summary Report

13:22 12/11/2002
ITREP - Site Summary Re -

HYS Eort .
AW503509 - ALDGATE CK @ Aldgate Rly Station

13/07/1972

6627-4 (50k)
Zone -
35: 0
38:43
16.16

Easting -

aoior —~

4
3S
4E

0

IS

< oo

OOORNT OO

[eolelalis e O
w
N

on 05/11/1980

~WNNRZ SO
o oMo WO

O e

29

3041.0 Northing - 6122962.0

al rockbar, concrete improvement

AWQC_Site No. 3210 + EPA-EDMS Site Nos. 2289+260+8841 + Met Station BM 523715 | .
* Pollution studg)w1th1n the Onkaparinga Catchment from a sub-catchment which is predominantly

residential (197

* Water Resouces assessment, as part of the National Water Resources Assessment/@gggram (1972)

Leakage from water sup
Waite Institute projec
guallty.(1981)

utrient Budget Study - nutrient inflows to Mogzt Bold Reservoir to provide long term monitoring of

gl

y main influenced base flow between 13/07/1972 to_22/06
examining the influence of soils and landuse on clay movement and water

catchment management performance. (commenced 19

Control

Irréegular control profile possibly contributes to some scatter in stage - discharge

relationship between 0.4 and 4 cumecs. . . .
Rating : One rating relationship exists covering the whole period of record comprising 102
auglnqs to a flow o0f 8.2 cumecs.

theoretical extension has been made to 26 cumecs.

Rating Index 36%

Page 1

84



DWLBC, Surface Water Archive

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

79. AW503509 Data Period & Data Quality Summary Plot

Data Quality Plot
Period 00:00_01/07/1988 to 00:00_01/07/2002
AW503509 ALDGATE CK/ALDGATE

10.00 Rainfall (mm) ]

100.00

800.99

801.99

802.99

821.99

824.99

825.99

826.99

827.99

Level (m) -

TDS (mg/L)
TDS(mg/L)

SS (mg/L)

EC corrected @25C
P Total (mg/L)

P Soluble (mg/L)

TKN (mg/L)

NOx (mg/L)

97/98 98/99 99/00 00/01 01/02

88/89

Good Data Fair Estimated Doubtful Estimate Missing No Data/Gap

89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97

HYQPLOT V53 Output 12/11/2002
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DWLBC, Surface Water
ALDGATE CK @ Aldgate

Mean of Annual Rainfall 934
Standard Dev. of Annual Rainfall 10.7
Co. of Variation of Annual Rainfall 0.011
Maximum Daily Rainfall 77.4
Mean Wet Day Frequency 131
Longest Dry Run 34
Serial Correlation Coeff. (lag 1) 0.328
Daily Rainfall ( Millimetres per Dag )
Jan Fe
Mean 0.479 1.20
Standard Deviation 2.14 5.27
Coeff. of Variation 4.48 4.39
Monthly Rainfall ( Millimetres per Month
Mean 14.8 33.9
Standard Deviation 7.98 37.5
Coeff. of Variation 0.538 1.11

Maximum Rainfall

Maximum
Mean of Maximum

Mean Wet Days

Archive
Rly Station

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

Period of Record

( Millimetres per Day )

16.4 45.6
10.6 19.3

( Days per Month )
vs P 6.20

6.

00

Mar

wo
NoOO
[GBN16;]

oUW

80. AW503509 Rainfall Statistics Report

HYSTATR V59 Output 12/11/2002

01/01/1988 to 01/01/2003
Station AW503509
Millimetres per Year )
Millimetres per Year )
Millimetres per Year )
Millimetres per Day )
Days per Year )
Days
Millimetres per Month )
Daxs ending 0900 hours )
pr May Jun Jul Aug Sep Oct Nov Dec
2.58 4.40 5.13 3.92 4.35 4.58 2.97 1.37 0.859
9.08 10.4 9.61 8.80 9.24 9.38 7.08 3.77 2.96
3.52 2.36 1.87 2.25 2.12 2.05 2.39 2.74 3.44
77.3 144 153 124 134 137 110 42.5 26.6
73.0 140 12. 30.6 50. 26.0 41.3 17.3 8.49
0.943 0.968 0.083 0.246 0.374 0.189 0.373 0.406 0.319
58.6 65.8 40.4 53.6 77.4 50.8 52.2 28.6 21.0
31.4 42.4 36.8 38.8 39.8 40.1 32.2 14.9 15.3
9.00 13.5 17.3 16.0 16.8 14.2 16.8 9.75 7.40
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

81. AW503509 Rainfall Monthly Total Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002

] AW503509ALDGATE CK @ Aldgate Rly Station 10.00 Total Rainfall (mm) Recording
300

250.
200.
150] I
100 5

50/

o il Tl

88/89 | 89/90 | 90/91 | 91/92 | 92/93 | 93/94 | 94/95 | 95/96 | 96/97 |97/98 98/99 | 99/00 | 00/01 | 01/02
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Output 12/11/2002

Station AW503509
Annual Missing

Total Days Yr

HYMONTH V70
Mean
Monthly

Sep Oct Nov Dec

Aug

g
Jul

82. AW503509 Rainfall Monthly Total Report

Recordin
0 hours.

50

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
Jun

ALDGATE CK @ Aldgate Rly Station

Total Rainfall in Millimetres

Figures are for period ending
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Data Not processed
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

83. AW503509 Flow Volume Annual Total (Year Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503509 ALDGATE CK @ Aldgate Rly Station,
Variable 151.00 Stream Discharge Volume™ in Megalitres, Recording

Year | Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1988/89 1968 9 6
1989/90 0.0 365 15
1990/91 0.0 365 11
1991/92 0.0 366 12
1992/93 0.0 365 13
1993/94 0.0 365 14
1994/95 792.3 84 9
1995/96 2306 4
1996/97 2700 1
1997/98 1474 8
1998/99 1979 5
1999/ 0 1629 7
2000/ 1 2661 2
2001/ 2 2515 3
2002/ 3 46.0 362 10
Total 18070 2281

Minumum 46.0

Maximum 2700

Mean 1807

Median 1974
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

84. AW503509 Flow Volume Annual Total (Size Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503509 ALDGATE CK @ Aldgate Rly Station,
Variable 151.00 Stream Discharge Volume™ in Megalitres, Recording

Year | Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1996/97 2700 1
2000/ 1 2661 2
2001/ 2 2515 3
1995/96 2306 4
1998/99 1979 5
1988/89 1968 9 6
1999/ 0 1629 7
1997/98 1474 8
1994/95 792.3 84 9
2002/ 3 46.0 362 10
1990/91 0.0 365 11
1991/92 0.0 366 12
1992/93 0.0 365 13
1993/94 0.0 365 14
1989/90 0.0 365 15
Total 18070 2281

Minumum 46.0

Maximum 2700

Mean 1807

Median 1974

90



Stream Discharge Volume in Megalitres

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

85. AW503509 Flow Volume Daily Max, Min, Mean by Calendar Month Plot

DWLBC, Surface Water Archive HYMXMEAN V69 Output 12/11/2002

Plot of Daily Maximum, Minimum and Mean

250

Station AW503509 ALDGATE CK @ Aldgate Rly Station
Period of Record 01/07/1988 to 01/07/2002

200

150

100

50

! MMWM WM MMM

Jan Feb| Mar Apr May| Jun | Jul | Aug | Sep | Oct | Nov | Dec

91



1500

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

86. AW503509 Flow Volume Monthly Total Plot

DWLBC, Surface Water ArChlve HYPLOT V125 Output 12/11/2002
Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002

] AW503509ALDGATE CK @ Aldgate Rly Statiom51.00 Total Discharge (ML) Recording

WHHWWH lﬂﬂ |l T h LG I w0 HJ }Hm W

o
88/89 |89/90 90/91 | 91/92 | 92/93 | 93/94 | 94/95 | 95/96 | 96/97 |97/98 98/99 | 99/00 | 00/01 | 01/02
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AW503509
Missin
Days g

Total

Output 12/11/2002
Annual
[164.0_1[1968

HYMONTH V70
Station

Mean

Monthly

Mar Apr May Jun

Recording
ours.
Jan Feb

Dec

87. AW503509 Flow Volume Monthly Total Report

lume in Megalitres,

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
Station
cording
Vo
ending 2400 h
Nov

: Stream Discharge
Figures are for perio
Sep Oct

Water Level in Métres,

Total
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e
Aug

Jul
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Year
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]
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

88. AW503509 TDS & SS Sample Results Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002 1988-02
D AW503509 ALDGATE CK @ Aldgate Rly Station 151.00 1 Month Total Discharge (ML) Recording
1500_
10005
cod]
n:‘b_d_]mﬂr—\ [1 Hﬂ ) ﬁﬂﬂ%m [ dﬂ_ﬂh I—H-ﬂ-ﬂm ey I N 1
— AWS503509 ALDGATE CK @ Aldgate Rly Station 800.99 Line TDS (mg/L) Composite Sample Result
400.
300:
200:
100:
n_
—— AWS503509 ALDGATE CK @ Aldgate Rly Station 801.99 Line TDS(mg/L) Composite Sample Result
400!
3000:
2000:
1000:
n_
— AW503509 ALDGATE CK @ Aldgate Rly Station 802.99 Line SS (mg/L) Composite Sample Result
500.
400:
300:
200]
0- AR 'A/\
88/89 | 89/90 | 90/91 | 91/92 | 92/93 | 93/94 | 94/95 | 95/96 | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 01/02




Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

89. AW503509 Nutrients Sample Results Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002 1988-02
D AW503509 ALDGATE CK @ Aldgate Rly Station 151.00 1 Month Total Discharge (ML) Recording
1500.
1000]
n-‘b_d_]mﬂr—\ [1 Hﬂ ) ﬁﬂﬂ%m il dﬂ_ﬂh I—H-ﬂ-ﬂm ey I N 1
— AWS503509 ALDGATE CK @ Aldgate Rly Station 824.99 Line P Total (mg/L) Composite Sample Result
4.
34
24

:\: EUTRVA WVR U AT S0 ol MAJ

—— AWS503509 ALDGATE CK @ Aldgate Rly Station 826.99 Line TKN (mg/L) Composite Sample Result

N

N
3IlllthIIIF‘IIII

— AWS503509 ALDGATE CK @ Aldgate Rly Station 827.99 Line NOx (mg/L) Composite Sample Result

0.754

0.54

0.254

88/89 | 89/90 | 90/91 | 91/92 | 92/93 | 93/94 | 94/95 | 95/96 | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites 96

90. AW503509 TDS & SS Monthly Load Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
[] AW503509 ALDGATE CK @ Aldgate Rly Station 151.00 Total Discharge (ML) Recording
1500
100
5007
o:‘b_ﬂmﬂh [l il ) mmmﬂn ) Fmﬂ I—H_bﬂﬂ o mﬂm R —
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15000Q
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200000
160000
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75000
50000]
25000d]
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

91. AW503509 Nutrients Monthly Load Plot

DWLBC, Surface Water Archive

Period 14 Year Plot Start 00:00_01/07/1988

Interval 1 Month Plot End 00:00_01/07/2002

[] AW503509 ALDGATE CK @ Aldgate Rly Station 151.00 Total

Discharge (ML)
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Mean
Monthly
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in
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92. AW503509 TDS by EC Monthly Load Report

Station .
EC) in milli
(bz
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Yy

Total Disolved Solids

Figures are for period ending

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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93. AW503509 TDS Measured Monthly Load Report

(measured)

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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94. AW503509 SS Monthly Load Report
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95. AW503509 P Monthly Load Report
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97. AW503509 Nox Monthly Load Report
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
Nov

i
Oct

Sep

C Nitrate C :
Figures are for period ending 2400 hours.

ALDGATE CK @ Aldgate Rly Station
Nitrate + Nitriteé as N in milli

Total
Aug

Surface Water Archive
Jul

DWLBC,
Year

OO
NeXoj\e]
[selenlen]

O
[eelerlen)
S~
OO
[eeleclen)
YOO
i

————r

——— O <

——<r'

N0
SOYOYOYOY
SO
NSO
SOYOYOYOY
SOYOYOYOY
A

[elo]elele]

2642 Tot

[706.6 ]
7
3

[61.13]
1
9
9

OO DI
O<TNOO
o

OO
™

DALNO D0

OHATOO

c e e O

LON—HO
N

QOO D0
OIIOO

)
NOWOH
—

MONF M PO
ONOO
o

—ONO

~LOMOY 0
<NHAOO
)

ANNOO

QOO0
NO~—HO

c e e O
OALON
— O

AL 000
LHCO OO
)
OO0

OO
—

Ooeco

quality flag printed

Data Not processed

]

——-—————-——-———-———— Notes —----——-———-——-—--—-
All recorded data is_continuous and reliable

except where the following tags are used...

Good Data - no

[



DWLBC, Surface Water Archive

SITE DESCRIPTION
Site Commenced:

Site Ceased:

Map Name:

Local Map Reference:
Grid Reference:
Latitude:

Longitude:
Elevation:

Comment :

STATION DESCRIPTION
Stream Distance:
Gauge Zero:

Gauge Datum:
Control:

Cease to Flow:

Max gauged stage (m.):
QMIN? g g

TMIN:

Catchment Area:
STATION HISTORY
23/06/1976 ALIAS
23/06/1976 DESCRIPT
23/06/1976 PURPOSE
23/06/1976 XFACTOR
26/07/1978 EVENTS
01/01/1981 PURPOSE
01/01/1994 PURPOSE
01/01/2000 ACCURACY
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98. AW503526 Site Information Summary Report

) 13:24 12/11/2002 Page 1
HYSITREP - Site Summary Report -
AW503526 - COX CREEK @ Uraidla
23/06/1976
6628-3 (50k)

Easting - 293264.0 Northing - 6127554.0

[calep]

.300

o

ete triangular V weir
on 03/07/1986

DR S
O OwWwoR ~JO

AWQC Site No. 3227 + EPA-EDMS Site Nos. 2846+6615+8843

é,hydrome%rlc station on a small water course within the Cox Creek sub catchment of the Onkaparinga
iver system. .

Water Résources assessment, as part of the National Water Resources Assessment program (1976)
Irrigation influences base flow during low flow periods, typically over summer and_autumn.

High flows occurred causing damage to gauge boards and_erosion at various points along the bank.

Walietln?%égTye project examining the influence of soils and land-use on clay movement and water
uality. . . . . .

gutrlent Budget Study - nutrient inflows to Mount Bold Reservoir to provide long term monitoring of
catchment management performance. (commenced 1994)

Control : Stable, regular profile weir (using precast caps) to gauge height 1.62 metres, 3.24
cumecs.

Ratin% : One rating relationship exists covering the whole period of record comprising 56 gaugings
to a flow of_ 2.97 cumecs.

A theoretical extension has been made to 14.3 cumecs.

Rating Index 21%



DWLBC, Surface Water Archive

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

99. AW503526 Data Period & Data Quality Summary Plot

Data Quality Plot
Period 00:00_01/07/1988 to 00:00_01/07/2002
AW503526 COX CREEK/URAIDLA

100.00

800.99

801.99

802.99

821.99

824.99

825.99

826.99

827.99

Level (m) -

TDS (mg/L)

TDS(mg/L)

SS (mg/L)

EC corrected @25C
P Total (mg/L)

P Soluble (mg/L)
TKN (mg/L)

NOx (mg/L)

88/89 89/90 90/91 91/92

92/93

Good Data Fair Estimated Doubtful Estimate Missing No Data/Gap

93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02

HYQPLOT V53 Output 12/11/2002
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100. AW503526 Flow Volume Annual Total (Year Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503526 COX CREEK @ Uraidla ) )
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year | Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1988/89 1137 4 7
1989/90 0.0 365 15
1990/91 0.0 365 11
1991/92 0.0 366 12
1992/93 0.0 365 13
1993/94 0.0 365 14
1994/95 499.6 105 9
1995/96 1481 4
1996/97 1687 2
1997/98 939.7 8
1998/99 1298 6
1999/ 0 1362 5
2000/ 1 1761 1
2001/ 2 1557 3
2002/ 3 32.6 362 10
Total 11760 2297

Minumum 32.6

Maximum 1761

Mean 1176

Median 1330
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101. AW503526 Flow Volume Annual Total (Size Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW503526 COX CREEK @ Uraidla ) )
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year | Annual Days | Rank
Starting Total | Missing

July (Megalitres)

2000/ 1 1761 1
1996/97 1687 2
2001/ 2 1557 3
1995/96 1481 4
1999/ 0 1362 5
1998/99 1298 6
1988/89 1137 4 7
1997/98 939.7 8
1994/95 499.6 105 9
2002/ 3 32.6 362 10
1990/91 0.0 365 11
1991/92 0.0 366 12
1992/93 0.0 365 13
1993/94 0.0 365 14
1989/90 0.0 365 15
Total 11760 2297

Minumum 32.6

Maximum 1761

Mean 1176

Median 1330
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102. AW503526 Flow Volume Daily Max, Min, Mean by Calendar Month Plot

DWLBC, Surface Water Archive

Plot of Daily Maximum, Minimum and Mean
Station AW503526 COX CREEK @ Uraidla
Period of Record 01/07/1988 to 01/07/2002

HYMXMEAN V69 Output 12/11/2002
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103. AW503526 Flow Volume Monthly Total Plot

DWLBC, Surface Water Archive

Plot Start 00:00_01/07/1988
Interval 1 Month Plot End 00:00_01/07/2002
] AW503526COX CREEK @ Uraidla

Period 14 Year

151.00 Total

Discharge (ML)

109

HYPLOT V125 Output 12/11/2002
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Recording
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AW503526
Missing
Days

]

[

Total

Output 12/11/2002
Annual

Station

Mean
Monthly

[

HYMONTH V70

Mar Apr May Jun

Recording
Feb

Jan

Dec

104. AW503526 Flow Volume Monthly Total Report

Volume in Megalitres,

Recording
e
g ending 2400 hours.

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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@
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except where the following tags are used...

Good Da

E

[



Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

105. AW503526 TDS & SS Sample Results Plot

DWLBC, Surface Water Archive

Period 14 Year

D AW503526

~
a
[=]

00:00_01/07/1988 to 00:00_01/07/2002

COX CREEK @ Uraidla

151.00

1 Month Total
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HYPLOT V125 Output 12/11/2002
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106. AW503526 Nutrients Sample Results Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002 1988-02
D AW503526 COX CREEK @ Uraidla 151.00 1 Month Total Discharge (ML) Recording
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5007
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107. AW503526 TDS & SS Monthly Load Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
[] AW503526 COX CREEK @ Uraidla 151.00 Total Discharge (ML) Recording
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108. AW503526 Nutrients Monthly Load Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
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AW503526
Missing
Days

Total

Output 12/11/2002
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HYMONTH V70
Station

Mean

Monthly

Apr May Jun

Composite Sample Result
Mar

Recording
Feb
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grams/Litre,
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Jan

in

EC)
Dec

109. AW503526 TDS by EC Monthly Load Report
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ds (bX i
i 2400

Y
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(b
1
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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AW503526
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110. AW503526 TDS Measured Monthly Load Report
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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AW503526
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111. AW503526 SS Monthly Load Report
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AW503526
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112. AW503526 P Monthly Load Report
grams/Litre, Composite Sample Result
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113. AW503526 TKN Monthly Load Report
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114. AW503526 Nox Monthly Load Report
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DWLBC, Surface Water Archive

SITE DESCRIPTION
Site Commenced:
Site Ceased:

Map Name:

Local Map Reference:

Grid Reference:
Latitude:
Lonqltude
ElevVation:
Comment :

STATION DESCRIPTION
Stream Distance:
Gauge Zero:

Gauge Datum:
Control:

Cease to Flow:

Max gauged stage (m.):
This station i3 downstream from a dam,

STATION HISTORY
01/01/1927 ALIAS
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115. AW504508 Site Information Summary Report

HYSITREP - Site Summar Rep

301778.0 Northing -

e channel and flume

on 20/07/1978

3309 + EPA-EDMS Site Nos.

- MILLBROOK RES INTAKE CHANNEL

6144880.0

6822+8845

U/S Millbrook Res.

and flows may be affected by releases from the dam

13:26_12/11/2002
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

116. AW504508 Data Period & Data Quality Summary Plot

DWLBC Surface Water Archive HYQPLOT V53 Output 12/11/2002
’

Data Quality Plot
Period 00:00_01/07/1988 to 00:00_01/07/2002
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites 123

117. AW504508 Flow Volume Annual Total (Year Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW504508 MILLBROOK RES INTAKE CHANNEL @ U/S Millbrook Res.
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year | Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1988/89 6186 14
1989/90 13690 11
1990/91 23010 6
1991/92 10790 12
1992/93 23770 4
1993/94 19780 7
1994/95 35760 1
1995/96 16360 10
1996/97 19190 8
1997/98 17760 9
1998/99 27710 2
1999/ 0 26690 3
2000/ 1 23260 5
2001/ 2 9097 13
2002/ 3 423.6 335 15
Total 273500 335

Minumum 423.6

Maximum 35760

Mean 18230

Median 19190
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118. AW504508 Flow Volume Annual Total (Size Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW504508 MILLBROOK RES INTAKE CHANNEL @ U/S Millbrook Res.
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year | Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1994/95 35760 1
1998/99 27710 2
1999/ 0 26690 3
1992/93 23770 4
2000/ 1 23260 5
1990/91 23010 6
1993/94 19780 7
1996/97 19190 8
1997/98 17760 9
1995/96 16360 10
1989/90 13690 11
1991/92 10790 12
2001/ 2 9097 13
1988/89 6186 14
2002/ 3 423.6 335 15
Total 273500 335

Minumum 423.6

Maximum 35760

Mean 18230

Median 19190



Stream Discharge Volume in Megalitres

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

119. AW504508 Flow Volume Daily Max, Min, Mean by Calendar Month Plot

DWLBC, Surface Water Archive

Plot of Daily Maximum, Minimum and Mean
Station AW504508 MILLBROOK RES INTAKE CHANNEL @ U/S Millbrook Res.
Period of Record 01/07/1988 to 01/07/2002

100

HYMXMEAN V69 Output 12/11/2002

800

600,

400

200

i T e s N T

Jan | Feb|

Mar |

Apr | May | Jun |

Jul

| Aug | Sep |

Oct | Nov | Dec

125



Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites 126

120. AW504508 Flow Volume Monthly Total Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
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AW504508
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Annual
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121. AW504508 Flow Volume Monthly Total Report
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites 128

122. AW504508 TDS & SS Sample Results Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002 1988-02

D AW504508 MILLBROOK RES INTAKE CHANNEL @ U/S Millbrook Res. 151.00 1 Month Total Discharge (ML) Recording
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123. AW504508 Nutrients Sample Results Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002 1988-02
D AW504508 MILLBROOK RES INTAKE CHANNEL @ U/S Millbrook Res. 151.00 1 Month Total Discharge (ML) Recording
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Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites 130

124. AW504508 TDS & SS Monthly Load Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02

Interval 1 Month Plot End 00:00_01/07/2002
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125. AW504508 Nutrients Monthly Load Plot

HYPLOT V125 Output 12/11/2002

DWLBC, Surface Water Archive

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
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AW504508
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126. AW504508 TDS by EC Monthly Load Report
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AW504508
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127. AW504508 TDS Measured Monthly Load Report
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128. AW504508 SS Monthly Load Report
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129. AW504508 P Monthly Load Report
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131. AW504508 Nox Monthly Load Report
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DWLBC, Surface Water Archive

SITE DESCRIPTION
Site Commenced:
Site Ceased:

Map Name:

Local Map Reference:

Grid Reference:
Latitude:
Lonqltude
ElevVation:
Comment :

STATION DESCRIPTION
Stream Distance:
Gauge Zero:

Gauge Datum:
Control:

Cease to Flow:

Max gauged stage (m.):
This station is downstream

Catchment Area:

STATION HISTORY
01/01/1976 ALIAS

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

ITREP - Site Summary

YS
AW504525 - KERSBROOK CK u/s

01/01/1976

6628-2

WO

N wkH

AWQC Site No.

50k)
Easting -

[calep]

gular V weir
on 06/04/1992

a dam, and flows may be affected by releases from the dam

302052.0 Northing - 61459

3326 + EPA-EDMS Site Nos. 5244+677

132. AW504525 Site Information Summary Report

Mllgbrook Res.

60.0

2+8847

13:27 12/11/2002

Page 1
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DWLBC, Surface Water Archive

Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites

133. AW504525 Data Period & Data Quality Summary Plot

Data Quality Plot
Period 00:00_01/07/1988 to 00:00_01/07/2002
AW504525 KERSBROOK/MILLBR RES
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134. AW504525 Flow Volume Annual Total (Year Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW504525 KERSBROOK CK @ U/S Millbrook Res, )
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year | Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1989/90 486.4 90 12
1990/91 2232 228 6
1991/92 55.6 284 14
1992/93 8984 1
1993794 822.9 9
1994/95 270.7 13
1995/96 3842 4
1996/97 4937 2
1997/98 634.3 10
1998/99 1627 8
1999/ 0 1938 7
2000/ 1 2972 5
2001/ 2 4142 3
2002/ 3 498.7 285 11
Total 33440 887

Minumum 55.6

Maximum 8984

Mean 2389

Median 1783
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135. AW504525 Flow Volume Annual Total (Size Order) Report

DWLBC, Surface Water Archive HYANN V45 Output 12/11/2002

Station AW504525 KERSBROOK CK @ U/S Millbrook Res, )
Variable 151.00 Stream Discharge Volume in Megalitres, Recording

Year | Annual Days | Rank
Starting Total | Missing

July (Megalitres)

1992/93 8984 1
1996/97 4937 2
2001/ 2 4142 3
1995/96 3842 4
2000/ 1 2972 5
1990/91 2232 228 6
1999/ 0 1938 7
1998/99 1627 8
1993794 822.9 9
1997/98 634.3 10
2002/ 3 498.7 285 11
1989/90 486.4 90 12
1994/95 270.7 13
1991/92 55.6 284 14
Total 33440 887

Minumum 55.6

Maximum 8984

Mean 2389

Median 1783
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136. AW504525 Flow Volume Daily Max, Min, Mean by Calendar Month Plot

HYMXMEAN V69 Output 12/11/2002

DWLBC, Surface Water Archive

Plot of Daily Maximum, Minimum and Mean
Station AW504525 KERSBROOK CK @ U/S Millbrook Res.
Period of Record 14/09/1989 to 01/07/2002

150

1000

500

Stream Discharge Volume in Megalitres

: el A
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137. AW504525 Flow Volume Monthly Total Plot

1 HYPLOT V125 Output 12/11/2002
DWLBC, Surface Water Archive utpu
Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
] AW504525 KERSBROOK CK @ U/S Millbrook Res. 151.00 Total Discharge (ML) Recording
4000
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138. AW504525 Flow Volume Monthly Total Report
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e
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139. AW504525 TDS & SS Sample Results Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002 1988-02

D AW504525 KERSBROOK CK @ U/S Millbrook Res. 151.00 1 Month Total Discharge (ML) Recording
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140. AW504525 Nutrients Sample Results Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year 00:00_01/07/1988 to 00:00_01/07/2002 1988-02
D AW504525 KERSBROOK CK @ U/S Millbrook Res. 151.00 1 Month Total Discharge (ML) Recording
4000.
30004
20004
10004 HH HH
0. 0 i) [1 HH m lm] Il [ ﬂﬂmm rﬂﬂﬂﬂ dllin mll ﬂ
—— AWS504525 KERSBROOK CK @ U/S Millbrook Res. 824.99 Line P Total (mg/L) Composite Sample Result
0.4.
0.34
0.24 1
0.14
0.
—— AW504525 KERSBROOK CK @ U/S Millbrook Res. 826.99 Line TKN (mg/L) Composite Sample Result
2.54
24
1.5
14
0.54
0.
—— AW504525 KERSBROOK CK @ U/S Millbrook Res. 827.99 Line NOx (mg/L) Composite Sample Result
4.
34
1 /\\ /\/\/\\«,\
o M /L\ /V/\« A /k//\/\\ AN
88/89 | 89/90 | 90/91 | 91/92 | 92/93 | 93/94 | 94/95 | 95/96 | 96/97 | 97/98 | 98/99 | 99/00 00/01 | 01/02



Flow Proportional Composite Sample Data Summary Report, Part 2 — Data NBS Sites 147

141. AW504525 TDS & SS Monthly Load Plot

DWL BC , S u rface Wate r ArCh ive HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
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142. AW504525 Nutrients Monthly Load Plot

DWLBC, Surface Water Archive

HYPLOT V125 Output 12/11/2002

Period 14 Year Plot Start 00:00_01/07/1988 1988-02
Interval 1 Month Plot End 00:00_01/07/2002
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144. AW504525 TDS Measured Monthly Load Report
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Appendix 2 -

Appendix 2

WQSTAT Plus Mathematical Procedures

Procedures contained within this appendix were copied from the WQStat Plus User Guide (Intelligent
Decision Technologies, Ltd)



Appendix 2 — Trend Analysis — Mathematical Procedures

Correcting for Seasonality Procedure:

When seasonality is known to exist in a Time Series of concentrations,
then the data can be deseasonalized prior to running further statistical
analyses.

Chapter 8 75 WQStat Plus Statistical Analysis Procedures

Using the method described by the EPA (U.S. EPA, April 1989), the
average concentration for season i over the sampling period, X;j, is

calculated as follows:

< (Xt t Xp)
) N

Where:

xij =The unadjusted observation for the ith season during

the jth year; and
N = The number of years of sampling.

The grand mean, X, of all the observations is then calculated as:

Where:

n =The number of seasons per year.
The adjusted concentrations, Z;j, are then computed as:

Z;=X; - Xi+X

1]

Procedures extracted from WQStat Plus™ manual. © 1998 by Intelligent Decision Technologies, Ltd. All rights reserved



Appendix 2 — Trend Analysis — Mathematical Procedures

Flow Adjustment Procedure:

For simplicity, the following log-log relationship between water quality
and flow is assumed.

Chapter 8 81 WQStat Plus Statistical Analysis Procedures

Log concentration = b(log flow) + a

Many other types of relationships occur, however. Therefore the flow-
adjustment procedure used by WQStat Plus should be regarded as a
first approximation only. Additional information may be found in
Helsel and Hirsch (1992).

WQStat Plus uses linear regression to estimate the slope and intercept
of the line above. Then from each water quality observation (log
concentration), the corresponding prediction based on flow, b(log flow)
+ a, is subtracted, producing a series of residuals with a mean of zero.
To each residual, the mean of the original log concentration series is
added, producing a flow-adjusted series of log concentrations which
has the same mean as the original. Next, the antilogs of the log
concentrations are found, and a final correction is made so that the
resulting series, in original concentration units, will have the same
mean as the original series of observations.
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Sen’s Slope/Mann-Kendall Trend Analysis

Description:

A temporal trend is the general increase or decrease in observed values
of some random variable over time. Trend analysis can be used to
determine the significance of an apparent trend and to estimate the
magnitude of that trend. The Mann-Kendall test for temporal trend
(Hollander & Wolfe, 1973) and Sen’s slope estimate (Gilbert, 1987) can
help to evaluate the correlation of selected constituent concentrations
with time.

The Mann-Kendall test for temporal trend is nonparametric, meaning
that it does not depend on an assumption of a particular underlying
distribution. The test uses only the relative magnitude of data rather
than actual values; therefore, missing values are allowed, and
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constituents that are not detected by laboratory methods can still be
used in the statistical analysis by assigning values equal to half their
detection limits (Gilbert, 1987).

The null hypothesis to be tested is:

H,: No trend of a constituent exists over time.

The alternative hypothesis is:
Ha: A significant upward (or downward) trend of a

constituent concentration exists over time.

For stations having fewer than 41 data points, an exact test is
performed. If 41 or more data points are available, the normal
approximation test is used (Gilbert, 1987).

Exact Test (n < 41) Procedure:

The Mann-Kendall method assigns a positive or negative score based
on the differences between the data points. The first step is to list the
data in the order in which they were collected over time, and then
determine the sign of all possible differences Xj - X), where j > k:

sgn(x; —-x,) = 1lifx;-x, >0
= 0if x; -x, =0
=-1if x; -x, <0
Where:
j =k+1;
Xj = The value of the jth observation; and
Chapter 8 87  WQsStat Plus Statistical Analysis Procedures

xi = The value of the kth observation.
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The Mann-Kendall statistic, S, is then computed, which is the number
of positive differences minus the number of negative differences.

n-1 n
S=3 ) sgn(x; -x,)

k=1 j=k+l
Where:
n =The total number of observations.

If S is a large positive number, measurements taken later in time tend
to be larger than those taken earlier, i.e., an upward trend. Similarly, if
S is a large negative number, measurements taken later in time tend to
be smaller, 1.e., a downward trend.

For a two-tailed test to detect either an upward or downward trend, the
tabulated probability level corresponding to the absolute value of S
(Gilbert, 1987) is doubled and Hyg, is rejected if that doubled value is less

than the a priori o significance level of the test.

Normal Approximation Test (n > 41) Procedure:

The Mann-Kendall test statistic, S, is calculated using the same method
as the exact test. When there are no tied values, the variance of S, or
VAR(S) is computed:
n(n—1)(2Zn+5)
18

VAR(S) =

Chapter 8 89 WQStat Plus Statistical Analysis Procedures
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S and VAR(S) are then used to compute the test statistic, Z, as follows:

S if S >0
[VAR(S)]"” )
Z=0 ifS=0

S
z-_ 571 ifS <0

When tied values (data points having equal values) are present, the
variance of S is computed:

4 by 1 5 g 5
VAR(S)= | n(n—D@n+5) =3 t, (t, ~ DAL, +5)

p=1

Where:

g = The number of tied groups; and
tp = The number of observations in the pth group.

If the null hypothesis of no trend is true, the test statistic, Z, has a
standard normal distribution.

To test for either an upward or downward trend (a 2-tailed test), an o-
level of significance must first be chosen. WQStat Plus tests for trends
at the confidence levels 80%, 90% and 95%. For a two tailed test, we
reject Hy of no trend if the absolute value of Z is greater then Zi.».
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For example, the Z-value associated with the 0.05 significance level is
1.96, from Table A-1 (Hollander and Wolfe, 1973). The area under the
normal curve lies between -Zg =-1.96 and Zy = 1.96.

A positive (negative) value of Z can indicate an upward (downward)
trend. At a confidence level of 95%, any Z-value above 1.96 signifies an
upward trend, and any value below -1.96 signifies a downward trend.
In such cases, Hy of no trend would be rejected. For values that fall
between -1.96 and 1.96, it cannot be determined with statistical
significance that a trend exists.

Sen's Slope Estimator Procedure:

This simple nonparametric procedure was developed by Sen (1968) and
presented in Gilbert (1987) to estimate the true slope. The advantage of
this method over linear regression is that it is not greatly affected by
gross data errors or outliers, and can be computed when data are
missing.

The N' individual slope estimates, Q, are computed for each time
period:

. -
_ XX
i'—i
Where:
Xj' and X; = The data values at time 1’ and 1 (in days),
respectively, 1> I; and
N' = The number of data pairs for whichi' > 1.
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A value of one half of the detection limit will be substituted for Xj

values below the detection limit.

Sen’s Slope estimator is the median slope, obtained by ranking the N’
values of Q from smallest to largest, and choosing the middle-ranked
slope as follows.

Q|N'=I](n—|)f2| if N'i.‘i Ddd

1 P
E(Q|N-ﬂ|+Q|N.=m+m|_) if N'is even

Where:

n =The number of time periods.

This value is multiplied by 365 to give the yearly slope value.

Seasonal Kendall Test

Description:

The Seasonal Kendall Test is an extension of the Mann-Kendall test that
removes seasonal cycles and tests for trend.

Seasonal Kendall Procedure:

Compute the Mann-Kendall statistic, S, for each season. Let S; denote
this statistic for the ith season, that is:

nj—1 n;

Si = 2 ngn(x“ —Xy)
k=1 1=k +1
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Where 1 > k, ni is the number of data for season i, and:

segn(x, —x, )=1 ifx, -x, >0
=0 ifx, -x, =0
=-1 ifx, -x, <0
VAR(Si) is computed as follows:

) | i h
VAR(S,) = g mmi - D20, +5)= Dty (ty, — D2, +5)= D uy, (uy, — (2, +5)
p=1 q=1

& b, L b,
it,p (ty, —)(t, — 2]2 ug, (uy, — Huy, —2) ztm{tm - I)X u, (u, —1)
+ 22 a=! L b =

In,(n; —1I)(n, —2) 2n,(n; —1)

Where:

gi = The number of groups of tied data in season I;

tip = The number of tied data in the pth group for season I;

hi = The number of sampling times(or time periods) in season
i that contain multiple data; and

uiq = The number of multiple data in the gth time period in
season .
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After S; and VAR(S)) are computed, we pool across the K seasons:

K
s'=Vs,

i=1

and

K
VAR(S') = ¥ VAR(S,)

i=1

Next compute:

(S'-1) .
“vareyE T
Z=0 ifS'=0
(S'+1) e
= [‘;AKR(S')]IH lf S <0

For a two tailed test, we reject H, of no trend if the absolute value of Z
is greater than Zi.». WQ5Stat Plus tests at the 80%, 90% and 95%
confidence levels.
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Seasonal Kendall Slope Estimator Procedure:

First compute individual N; slope estimates for the ith season:

Where:
xil = the datum for the ith season of the Ith year; and

xik = the datum for the ith season of the kth year, where I > k.

Do this for each of the K seasons. Then rank the N'1 + N2 + ...+ N'K =
N’ individual slope estimates and find their median. This median is the
seasonal Kendall slope estimator.
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Nonparametric ANOVA
Description:

This statistical procedure compares the median values of background
data to the median values of compliance data and determines whether
a significant difference exists among the groups. It will be discussed in
terms of an inter-station approach, but an intra-station version is also
available.

Assumptions:

The standard assumption in one-way nonparametric ANOVA is that
the data from each station come from the same continuous distribution,
and therefore have the same median concentrations of chemical
constituents. This ANOVA test does not require a distribution that is
normal.

Procedure:

The Kruskal-Wallis test procedure (see Seasonality test for method
description) is used to evaluate the data sets at the o = 0.05 significance
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level when there are two or more stations being compared. The null
hypothesis to be tested is:

Ho: The populations from which the quarterly data sets have
been drawn have the same median concentrations.

The alternative hypothesis to be tested is:

Ha: At least one population has a median larger or smaller
than the background population.

The calculated value, H (or H', if ties are present) is compared to the
tabulated chi-squared value with (k-1) degrees of freedom (U.S. EPA,
April 1989) where k is the number of groups. The null hypothesis is
rejected if the calculated value exceeds the tabulated critical value.
Application of the Kruskal-Wallis test requires a minimum sample size
of four data points for each station.

Censored Data:

Censored data include data that are less than the detection limit. These
data will be replaced with one half of the method detection limit prior
to running the analysis (U.5. EPA, 1992).
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Homogeneity Analysis Results - WQSTAT Plus outputs
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Appendix 3

1.1.1 AW503502 — Scott Creek

Water Data Services HYMASS V57 Output 01/04/2003

Double Mass Curve Analysis.
Period ~ 01/01/1988 to 01/01/2003
Interval 1 Day

Test Station AW503502 Discharge (ML) SCOTT CREEK @ Scott Bottom
Control Station(s) AW503504 Rainfall ~ (mm) ONKAPARINGA RIVER @ Houlgrave
Control Station(s) AW504512 Rainfall ~ (mm) TORRENS RIVER @ Mt Pleasant
Control Station(s) AW503533 Rainfall ~ (mm) ECHUNGA CREEK CATCHMENT @ Echunga
Control Station(s) AW504552 Rainfall ~ (mm) FIRST CREEK CATCHMENT @ Mt Lofty
Control Station(s) AW504559 Rainfall ~ (mm) SIXTH CREEK CATCHMENT @ Cherryville
40000
2002
30000 2001
200
T 1999
E 1998
S 20000 1087
T . .
1996 1997 slight change in slope
10000 o—
1993
19920
0 2000 4000 6000 8000 10000

Control Station(s)

The DMCA indicates that the data is homogeneous with a slight possible change in 1997. Because of this
suspected change WQSTAT was used to compare the means before and after 1997 to test for significantly
different means. The results of this test are:

WQStat output of ANOVA test for Scott Creek

NON-PARAMETRIC ANOVA - AW503502

Constituent: Flow {m3/s) Facility: NBS Trends Data File: AWS03502

Date: 41403 Time: §:26 PM View: Flow

For observations made berween 10/01/198% and 0%/01/2002 the nonparamerric analysis of variance
test indicates NO DIFFERENCE between the medians of the background and compliance data at the
5% significance level. Because the calculated Kruskal-Wallis statistic is less than or equal

to the Chi-squared value, we conclude that no station has a significantly different median

concentration of this constituent when compared 1o another station

Caleulated Kruskal-Wallis statistic = 0.166

Tabulated Chi-Squared value = 3.841 with | degree of freedom at the 5% significance level.

There were 30 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was

adjusted. The adjusted statistic (H') was utilized to determine if the medians were equal.

Kruskal-Wallis statistic (H) = 0166
Adjusted Kruskal-Wallis statistic (H') = 0.166

The contrast test was performed to determine if the compliance group concentration was significantly

higher than the background concentration. The contrast test found NO staristically significam

difference: difference=-3.101, contrast=12.527. The critical (contrast) value was computed

with 1 degree(s) of freedom and a 5% error level.

Conclusion: Data is homogeneous and data partitioning is not required.
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1.1.2 AWS503504 — Onkaparinga River at Houlgraves

Water Data Services HYMASS V57 Output 01/04/2003
Double Mass Curve Analysis.
Period 01/01/1988 to 01/01/2003
Interval 1 Day
Test Station AWS503504  Discharge (ML) ONKAPARINGA RIVER @ Houlgrave
Control Station(s) AW503502  Rainfall (mm) SCOTT CREEK @ Scott Bottom
Control Station(s) AWS504512  Rainfall (mm) TORRENS RIVER @ Mt Pleasant
Control Station(s) AW503533  Rainfall (mm) ECHUNGA CREEK CATCHMENT @ Echunga
Control Station(s) AWS504552  Rainfall (mm) FIRST CREEK CATCHMENT @ Mt Lofty
Control Station(s) AW504559  Rainfall (mm) SIXTH CREEK CATCHMENT @ Cherryville
1000000
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2000
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T 600000
1998
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s 1997
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1996
400000
1995
1994 1997 - Slight change in slope
1
200000 993
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Control Station(s)

The DMCA indicates that there is a slight possible change in 1997. Because of this suspected change WQSTAT
was used to compare the means before and after 1997 to test for significantly different means. The results of this
test are:

WQStat output of ANOVA test for Houlgraves:
NON-PARAMETRIC ANOVA - AW503504

Constituent: Flow (m3/s) Facility: NBS Trends Data File: AWS03504

Date: 4/1/03 Time: 10:23 PM View: Flow

For observations made between 09/01/1988 and 08/01/2002 the nonparametric analysis of variance
test indicates NO DIFFERENCE between the medians of the background and compliance data at the
3% significance level. Because the calculated Kruskal-Wallis statistic is less than or equal

to the Chi-squared value, we conclude that no station has a significantly different median

concentration of this constituent when compared to another station

Calculated Kruskal-Wallis statistic = 0.731

Tabulated Chi-Squared value = 3.841 with 1 degree of freedom at the 5% significance level.

There were 4 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was

adjusted. The adjusted statistic (H') was utilized to determine if the medians were equal

Kruskal-Wallis statistic (H) =0

Adjusted Kruskal-Wallis statistic (H') = 0.731

The contrast test was performed to determine if the compliance group concentration was significantly

higher than the background concentration. The contrast test found NO statistically
difference: difference=6.533, contrast=12.576. The critical (contrast) value was computed

with 1 degree(s) of freedom and a 5% error level.

Conclusion: Data is homogeneous and data partitioning is not required.
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1.1.3 AWS503506 — Echunga Creek upstream of Mt Bold Res.

Water Data Services
Double Mass Curve Analysis.

HYMASS V57 Output 01/04/2003

Period 01/01/1988 to 01/01/2003
Interval 1 Day
Test Station AW503506 Discharge (ML) ECHUNGA CK @ U/S Mt Bold Res.
Control Station(s) AWS503502 Rainfall  (mm) SCOTT CREEK @ Scott Bottom
Control Station(s) AW504512 Rainfall  (mm) TORRENS RIVER @ Mt Pleasant
Control Station(s) AW503533 Rainfall  (mm) ECHUNGA CREEK CATCHMENT @ Echunga
Control Station(s) AW504552 Rainfall ~ (mm) FIRST CREEK CATCHMENT @ Mt Lofty
Control Station(s) AWS504559 Rainfall ~ (mm) SIXTH CREEK CATCHMENT @ Cherryville
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Control Station(s)

The DMCA indicates that there is a possible change in 1997 as shown by the change in slope. Because of this
suspected change WQSTAT was used to compare the means before and after 1997 to test for significantly

different means. The results of this test are:

WQStat output of ANOVA test for Echunga Creek:

Constituent: Flow (m3/s)

Date: 41103

NON-PARAMLETRIC ANOVA - AW503506

Facility: NBS Trends Data File: AWSD3506

Time: 9:04 PM Wiew: Flow

concentration of this constituent when compared to another station

Calculated Kruskal-Wallis statistic = 0 368

Kruskal-Wallis statistic (H) = 0.345
Adjusted Kruskal-Wallis statistic (H') = 0.368

For observations made berween 10/01/1988 and 08/01/2002 the nonparametric analysis of variance
test indicates NO DIFFERENCE between the medians of the background and compliance data at the
3% significance level. Because the calculated Kruskal-Wallis staristic is less than or equal

10 the Chi-squared value, we conclude that no station has a significamly different median

Tabulated Chi-Squared value = 3 841 with 1 degree of freedom at the 5% significance level.

There were 17 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was

adjusted. The adjusted statistic (H') was utilized 1o determine if the medians were equal.

ifi

The contrast test was performed to determing if the compli

with 1 degree(s) of freedom and a 5% error level .

group con
higher than the background concentration. The contrast test found NO statistically significant

difference: difference=-4 422, contrast=12.381. The eritical (contrast) value was compured

tration was sig tly

Conclusion: Data is homogeneous and data partitioning is not required.

1.1.4 AW503507 Lenswood Creek at Lenswood
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Water Data Services HYMASS V57 Output 01/04/2003

Double Mass Curve Analysis.
Period 01/01/1988 to 01/01/2003
Interval 1 Day
Test Station AW503507 Discharge (ML) LENSWOOD CREEK @ Lenswood
Control Station(s) AWS503504 Rainfall  (mm) ONKAPARINGA RIVER @ Houlgrave
Control Station(s) AWS504512 Rainfall ~ (mm) TORRENS RIVER @ Mt Pleasant
Control Station(s) AWS503533 Rainfall  (mm) ECHUNGA CREEK CATCHMENT @ Echunga
Control Station(s) AW504552 Rainfall ~ (mm) FIRST CREEK CATCHMENT @ Mt Lofty
() )

Control Station(s) AW504559 Rainfall  (mm SIXTH CREEK CATCHMENT @ Cherryville
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The DMCA indicates that there is a possible change in 1997 as shown by the change in slope. Because of this
suspected change WQSTAT was used to compare the means before and after 1997 to test for significantly
different means. The results of this test are:

WQStat output of ANOVA test for Lenswood Creek:
NON-PARAMETRIC ANOVA - AWS503507

Constituent: Flow (m3/s) Facility: NBS Trends Data File: AWS03507

Date: 4/1103 Time: 9.16 PM View: Flow

For observations made between 10/01/1988 and 08/01/2002 the nonparametric analysis of variance
test indicates NO DIFFERENCE between the medians of the background and compliance data at the
3% significance level  Because the calculated Kruskal-Wallis statistic is less than or equal

1o the Chi-squared value, we conclude that no station has a significantly different median

concentration of this constituent when compared to another station

Calculared Kruskal-Wallis statistic =0 368

Tabulated Chi-Squared value = 3 841 with 1 degree of freedom at the 5% significance level.

There were 17 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was

adjusted. The adjusted statistic (H') was utilized to determine if the medians were equal.

Kruskal-Wallis statistic (H) = 0.345
Adjusted Kruskal-Wallis statistic (H') = 0368

The contrast test was performed to determine if the cc group concentration was significantly

higher than the background concentration. The contrast test found NO statistically
difference: difference=-4 422 contrast=12.381  The critical {contrast) value was computed

with 1 degree(s) of freedom and a 5% error level.

Conclusion: Data is homogeneous and data partitioning is not required.
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1.1.5 AWS503509 Aldgate Creek near Aldgate Railway Station

Water Data Services HYMASS V57 Output 01/04/2003

Double Mass Curve Analysis.
Period ~ 01/01/1988 to 01/01/2003
Interval 1 Day

Test Station AW503509 Discharge (ML) ALDGATE CK @ Aldgate Rly Station

(
Control Station(s) AWS503502 Rainfall (mm) SCOTT CREEK @ Scott Bottom
Control Station(s) AW504512 Rainfall (mm) TORRENS RIVER @ Mt Pleasant
Control Station(s) AWS503533 Rainfall ~ (mm) ECHUNGA CREEK CATCHMENT @ Echunga
Control Station(s) AW504552 Rainfall ~ (mm) FIRST CREEK CATCHMENT @ Mt Lofty
Control Station(s) AW504559 Rainfall ~ (mm) SIXTH CREEK CATCHMENT @ Cherryville
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The DMCA shows that the data is homogeneous for the period of record and therefore the ANOVA test is not
required.
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1.1.6 AW503526 Cox Creek at Uraidla

Water Data Services HYMASS V57 Output 01/04/2003

Double Mass Curve Analysis.
Period ~ 01/01/1988 to 01/01/2003
Interval 1 Day

Test Station AW503526 Discharge (ML) COX CREEK @ Uraidla

(

Control Station(s) AW503502 Rainfall (mm) SCOTT CREEK @ Scott Bottom

Control Station(s) AWS504512 Rainfall  (mm) TORRENS RIVER @ Mt Pleasant

Control Station(s) AW503533 Rainfall  (mm) ECHUNGA CREEK CATCHMENT @ Echunga

Control Station(s) AW504552 Rainfall ~ (mm) FIRST CREEK CATCHMENT @ Mt Lofty

Control Station(s) AW504559 Rainfall ~ (mm) SIXTH CREEK CATCHMENT @ Cherryville
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The DMCA shows that the data is homogeneous for the period of record and therefore the ANOVA test is not
required.
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1.1.7 AW504508 Milbrook Reservoir Intake Channel

HYMASS V57 Output 01/04/2003

Water Data Services
Double Mass Curve Analysis.

Period 01/01/1988 to 01/01/2003
Interval 1 Day
Test Station AW504508  Discharge (ML) MILLBROOK RES INTAKE CHANNEL @ u/s Millbrook Res.
Control Station(s) AW503502  Rainfall (mm) SCOTT CREEK @ Scott Bottom
Control Station(s) AW504512  Rainfall (mm) TORRENS RIVER @ Mt Pleasant
Control Station(s) AWS503533  Rainfall (mm) ECHUNGA CREEK CATCHMENT @ Echunga
Control Station(s) AW504552  Rainfall (mm) FIRST CREEK CATCHMENT @ Mt Lofty
Control Station(s) AW504559  Rainfall (mm) SIXTH CREEK CATCHMENT @ Cherryville
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The DMCA indicates that there is a possible change in 1995 as shown by the change in slope.
Because of this suspected change WQSTAT was used to compare the means before and after 1997
to test for significantly different means. The results of this test are:

WQStat output of ANOVA test for Lenswood Creek:

NON-PARAMETRIC ANOVA - AW504508

Constituent: Flow {m3/s) Facility: NBS Trends Data File: AWS04508

Date: 4/1/03 Time: 9:44 PM View: Flow

For observations made between 10/01/1988 and 08/01/2002 the nonparametric analysis of variance
test indicates NO DIFFERENCE between the medians of the background and compliance data at the
5% significance level. Because the calculated Kruskal-Wallis statistic is less than or equal

to the Chi-squared value, we conclude that no station has a significanily different median
concentration of this constituent when compared to another station

Calculated Kruskal-Wallis statistic = 0.368

Tabulated Chi-Squared value = 3.841 with | degree of freedom at the 5% significance level

There were 17 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was

adjusted. The adjusted statistic (H') was utilized to determine if the medians were equal.

Kruskal-Wallis statistic (H) = 0.345
Adjusted Kruskal-Wallis statistic (H') = 0.308

The contrast test was performed 10 determine if the compliance group concentration was significanily

higher than the background concentration. The contrast test found NO statistically ificant
difference: difference=-4.422, contrast=12.381. The critical (contrast) value was computed

with 1 degreels) of freedom and a 5% error level

Conclusion: Data is homogeneous and data partitioning is not required.
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1.1.8 AW504525 Kersbrook Creek upstream of Milbrook Reservoir

Water Data Services HYMASS V57 Output 01/04/2003

Double Mass Curve Analysis.
Period 01/01/1988 to 01/01/2003
Interval 1 Day
Test Station AW504525 Discharge (ML) KERSBROOK CK @ u/s Millbrook Res.
Control Station(s) AWS503502 Rainfall ~ (mm) SCOTT CREEK @ Scott Bottom
Control Station(s) AW504512 Rainfall  (mm) TORRENS RIVER @ Mt Pleasant
Control Station(s) AWS503533 Rainfall ~ (mm) ECHUNGA CREEK CATCHMENT @ Echunga
Control Station(s) AWS504552 Rainfall ~ (mm) FIRST CREEK CATCHMENT @ Mt Lofty
Control Station(s) AW504559 Rainfall  (mm) SIXTH CREEK CATCHMENT @ Cherryville

40000
30000 2002
2001
T 200
E 1999
s 20000 1997 1998
T 4——  Change in slope here
1996
10000 oy 19941998 )
Prior to 1997 slope seems to change regularly
0.
0 2000 4000 6000 8000 10000

The DMCA shows a change of slope from 1997. Prior to 1997 the Double Mass Curve shows a
Kersbook Creek stops flowing each year and generally commences flowing
again later than most streams in surrounding catchments. The Period 1993 to the middle of 1995 was
was used to compare the means before and after 1997 to test for significantly

different cyclic pattern.

a dry period. WQSTAT

Control Station(s)

different means. The results of this test are:

WQStat output of ANOVA test for Kersbrook Creek:

Date: 4/1/03

NON-PARAMETRIC ANOVA - AW504525

Constituent: Flow (m3/s) Faciliey: NBS Trends Data File: AWS04525

Time: 9:37 PM View: Flow

For observations made between 10/01/198% and 08/01/2002 the nonparametric analysis of variance
test indicares NO DIFFERENCE berween the medians of the background and compliance data at the
3% significance level Because the calculated Kruskal-Wallis statistic is less than or equal

to the Chi-squared value, we conclude that no station has a significantly different median

concentration of this constituent when compared to another station

Calculated Kruskal-Wallis statistic = 0.368

Tabulated Chi-Squared value = 3.841 with 1 degree of freedom at the 5% significance level

There were 17 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was

adjusted. The adjusted statistic (H') was utilized to determine if the medians were equal

Kruskal-Wallis statistic (H) = 0.345
Adjusted Kruskal-Wallis statistic (H') = 0308

The contrast test was performed to determine if the compliance group concentration was significantly
higher than the background concentration. The contrast test found NO statistically significant
difference: difference=-4 422, contrast=12.381. The critical (contrast) value was computed

with 1 degree(s) of freedom and a 5% error level.

Conclusion: Data is homogeneous and data partitioning is not required.
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Trend Results —- WQSTAT Plus trend plots
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Appendix 4

1.1 AW503502 — Scott Creek

1.1.1 TDS
vIs6  CAS#ni WQStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AW503502
1500

n= 166

Slope =-1.214
units per year.

1000

=-0) 3485

Conf. Table Significant
80% 1282 No
! G0 1.645 No

_ 93% 1960 Mo
5002

ntration mg/L)

- L 2
0 1
Oct 1988 Sep 1995 Aug 2002
Constituent: TDS (mg/L) Facility; NBS Trends Data File: AWS03502
Date: 4/4/03 Time: 1222 PM View: TDS

EXPLANATION: TDS is increasing at 2.4 mg/l per year but this increasing trend is not statistically significant
at the 80% confidence level.
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1.1.2 Suspended Solids

w156, CAS#ui WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS503502
200
n=40
150 * Slope = -0.5046

units per year.

ETETEE

100 Conf. Table Significant
80% 1282 No
G0%% |.645 No
03%  1.960 No

Concentration{ mg/L}

50 *
L 2R 4
* L
4
’4'_' .. . ". L J ry . 2

May 1999 Dec 2000 Aug 2002

Constituent: S5 (mg/L) Facility: NBS Trends Data File: AWS03502
Date: 4/4/03 Time: 12:24 PM View: S8

EXPLANATION: SS is decreasing at 1.6 mg/I per year but this decreasing trend is not statistically significant at
the 80% confidence level.
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1.1.3 Electrical Conductivity

w136 CAS#n WQStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AW503502
2500
*
2000 * o * LA . n=167
+ o TR 4 . Slope =-1.519
‘ L ) * ‘ . * P units per vear.
anle® ol & (¢ 7% *
~ 15004 . . > * ’_.; Y [ ] * =-[1 2632
F% M M * o .T * e *? ;'ulli'. 'Il'ulllu rH\'lmnii'ic;ml
-g Py ™Y 'Uz:u _31?‘ \:
v 30 e+ R el
: N * IR AR !
7 5004 ¥ : LK T
* *
L L 2 Y 1
0 1

Oct 1988

Sep 1995

Aug 2002

Constituent: EC (us/cm2)

Date: 4/4/03

Facility: NBS Trends

Time: 12:25 PM

Data File: AW303502

View: EC

EXPLANATION: SS is increasing at 4.7 us/cm’ per year but this increasing trend is not statistically significant
at the 80% confidence level.
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1.1.4 Total Phosphorus

v.1.50. CAS#nda WOStar Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS503502
0.6
0.5 . n=167
Slope =0.001121
units per year.
0.4
= 064
203 * ConfTable Sienificant
= * S0% 1280 Ves
g L 4 90% 1645 Yes
; 0.2 . 03% 1960 Yes
£ P . *
o >,
0.1 A R P
W *
U() 1 T 1 1 1
Oct 1988 Sep 1995 Aug 2002
Constituent: Ptot (mg/L) Facility: NBS Trends Data File: AW303502
Date: 4/4/03 Time: 12:26 PM View. Plol

EXPLANATION: SS is increasing at 0.001 mg/L per year and this increasing trend is statistically significant at
the 95% confidence level.
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1.1.5 Total Nitrogen

v.1.50. CAS#nfa WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS503502
2.5
70 * * . n=167

Slape = 0.01159
units per year.

< *
- ID =7 \j}";
E * L Conf. Table Sienificant
« ¥, N % . A ﬁufju 1283 Yos
: 1.0 * r ot 030 1000 Yoo
£ & % » re * N *
3 'y * o 0 N * s
S o« & oN
~ 0.5

¢ AR JLRELR

0.0 e

Oct 1988 Sep 1995 Aug 2002

Constituent: Ntot (mg/L.) Facility: NBS Trends Data File: AW303502
Date: 4/4/03 Time: 12:27 PM View: Ntot

EXPLANATION: SS is increasing at 0.01 mg/L per year and this increasing trend is statistically significant at
the 95% confidence level.
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1.2 AW503504 — Onkaparinga River at Houlgraves

=0 1645

1.2.1 TDS
V156 CAS#ni WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS503504
800
L ] n=167
600 . @& Slope = 0.2545
’; * units per vear.

Conf. Table Significant
I (80% 1.282 No
G0%% |.645 MNo
G95%  1.960 No

nration mg/L)

NCE

I

!

0 1
Sep 1988 Aug 1995 Aug 2002
Constituent: TDS (mg/L) Facility; NBS Trends Data File: AW3033504
Date: 4/4/03 Time: 12:28 PM View: TDS
EXPLANATION:

A significant trend was not detected
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1.2.2 Suspended Solids

(NB: no data until 1999)

v.1.36. CAS#nfa WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AW503504
150
n=40
2 Slope = -1.893
{s per vear.
100 $ units per yeat
- =-(1229
; Conf. Table Significant
. Y
o * PR 95% 1960 No
£ 50
3 *
o T .
L + L
’..0
0

May 1999

Dec 2000

Aug 2002

Constituent: S8 (mg/L)

Date: 4/4/03

EXPLANATION:

Facility: NBS Trends

Time: 12:31 PM

Data File: AW303504

View: 88

SS is decreasing at 2.0 mg/1 per year but this decreasing trend is not statistically significant at the 80%

confidence level.
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1.2.3 Electrical Conductivity

v.156. CAS#nf

SEASONAL KENDALL SLOPE ESTIMATOR

WOSt

AW3503504
1500
* n=168
' R Slope = 0.6006
inits per year.
1000 .9" e
- * ’ L 2 J’ * : =) 2663
: < M 0‘ N| * ¢ .93 g .’ g"uni'_ 'Il'nlt‘lt mgnii'ic:lm
a V(%% 282 (8]
z :EI ’ 90% 1645 No
g 0)’ :0 9 L 4 P * t}?% 1960 No
z 5004 * ¥ T .’ ‘.—‘
2 * L 4 L ..
3 * Py
0

Sep 1988

Aug 1995 Aug 2002

at Plus™

Constituent: EC (us/cm2)

Date: 4/4/03

EXPLANATION:

Facility: NBS Trends

Time: 12:33 PM

A significant trend was not detected

View: EC

Data File: AWS303504
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1.2.4 Total Phosphorus

w136 CAS#na WOStat Plus™

SEASONAL KENDALL SLOPE ESTIMATOR
AWS503504

n= 168

Slope = (0L004073
units per year.

=3338

Cont. Table Significant
80% 1.282 Yes
90%  1.645 Yes
05% 1960 Yes

Concentration] mg 1.y

Sep 1988 Aug 1995 Aug 2002

Constituent: Ptot (mg/L) Facility: NBS Trends Data File: AWS03504

Date: 4/4/03 Time: 12:35 PM View: Ptol
EXPLANATION:

For the total period of record the trend shows that TP is increasing 0.004mg/L per year and this trend
statistically significant at the 95% Confidence Level.
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1.2.5 Total Nitrogen

v.1.56. CAS#nfa WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS503504
3.0
2.5 n=168
Slope = (0.01989
LIS per year.
2.0
— 03
_; 1.5 Conf_ Table Significant
- 80%  1.282 Yes
.E- (1% 1.645 Yes
= 95% 1960 Yes
1.0 —=
© 0.5
0.0
Sep 1988 Aug 1995 Aug 2002
Constituent: Ntot (mg/L) Facility: NBS Trends Data File: AWS503504
Date: 4/4/03 Time: 12:37 PM View: Niot
EXPLANATION:

For the total period of record TN is increasing at 0.020 mg/L per year and this increasing trend is significant at
the 95% confidence level.
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1.3 AWb503506 — Echunga Creek

1.3.1 TDS
w. 156 CAS#nfa WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AW3503506
2500
2000 L n=163

Slope = -1.061
units per year.

1500

=-1) 5056

Conf. Table Sisnificant
80%  1.282 No

e 90% 1645 No
mm}ﬁtr 95% 1960 No

0

ntration mg'L)

‘once

!
h
—_
—
—
L—

Oct 1988 Sep 1995 Aug 2002

Constituent: TDS (mg/L) Facility: NBS Trends Data File: AWS03506

Date: 4/4/03 Time: 12:40 PM YView: TDS

EXPLANATION:
A significant trend could not be detected for TDS.
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1.3.2 Suspended Solids

WOSt

n=40

-

Slope = 2.377
units per year.

=2 428

Cont. Table Significant

80% 1282 Yes
(%% 1.645 Yes
G53%  1.960 Yes

SEASONAL KENDALL SLOPE ESTIMATOR
AWS503506

80

60
= 40 .
£ 20
H _.__'____L_ * *®

. o, 00 ¢ *%00e0® Mo
(l* * ¢y e

May 1999

Dec 2000

Aug 2002

at Plus™

Constituent: SS (meg/L)

Date: 4/4/03

Facility: NBS Trends

Time: 1243 PM

Data File: AW503506

Yiew: 58

EXPLANATION: SS concentration is increasing at 2.4 mg/I per year and this increasing trend is statistically

significant at the 95% confidence level.
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1.3.3 Electrical Conductivity

v1S6  CAS#u WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS03506
4000
L
. n=164
3000 Slope =-1.598

units per year.

=0 4165

2000 Conf Table Sienificant
80% 1.282 No
G |.645 No
95%  1.960 No

Concentration{ us/cm

1000 &
L 34

0
Oct 1988 Sep 1995 Aug 2002
Constituent: EC (us/cm2) Facility: NBS Trends Data File: AWS03506
Date: 4/4/03 Time: 12:44 PM View: EC
EXPLANATION:

A significant trend for EC could not be detected.
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1.3.4 Total Phosphorus

n= 167

WS

Slope = 0.0002774

units per year.

=i 3703
Conl. Table Significant
80% 1282 No
G0%% 645 Mo
G3% 1960 No

SEASONAL KENDALL SLOPE ESTIMATOR
AWS503506
0.4
TS
.
0.3 - Pt
T
TS
_ 0.2 * ‘. : M
202 *
¢ % .
* * .
* * ;
j 0.1 & A -
»
X

Oct 1988

Sep 1995

Aug 2002

at Plus™

EXPLANATION:

Constituent: Ptot (mg/L)

Date: 4/4/03

Facility: NBS Trends

Time: 12:46 PM

A significant trend could not be detected for TP

Data File: AWS503506

View: Prot

14



Appendix 4

1.3.5 Total Nitrogen

v.156. CAS#na WSt Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS503506
2.5 4
¢ .
20 * $ * n=164
- A ." 4 g Slope = 0.01265
+ . * units per vear,
i . ¢ .
- *s o & ¢ SN
a Y A ¢ %o
3 * * ‘ . . o . ;(l}:{lj Illﬁ]:\l_L} :_Ju_nij'icnm
£ 10 ® . j . v Leds s
; 10 A r t e ad ol 106 ve
; Y $6 o o o + ¢ ¢ *
0 ;_; 'S M
0.5 IR * &
*

.R:'f”*{;f‘

0.0 }

Oct 1988 Sep 1995 Aug 2002

Constituent: Ntot (mg/L) Facility: NBS Trends Data File: AW3033506
Date: 4/4/03 Time: 12:48 PM View: Niot

EXPLANATION: Total Nitrogen is increasing at 0.013 mg/L per year and this increasing trend is statistically
significant at the 95% confidence level.
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1.4 AW503507 — Lenswood Creek

n=91

Slope =-11.16
units per year.

WSt Plus™

=-3197

Conf. Table Significant

1.4.1 TDS
SEASONAL KENDALL SLOPE ESTIMATOR
AW3503507
800
.
" od
600
* % »
R . * L.
- 40()—'4’ ~ * * e *e
.

entration mg/|

200

0

Jan 1995

Oct 1998

80% 1282 Yes
90% 1.645 Yes
G5% 1.960 Yes

Aug 2002

Constituent: TDS (mg/L)

Date: 4/4/03

Facility: NBS Trends

Time: 12:49 PM

Data File: AW303507

View: TDS

EXPLANATION: TDS is decreasing at 11.2 mg/l per year and this decreasing trend statistically significant at

the 95% confidence level.
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1.4.2 Suspended Solids

V156 CAS#ni WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS503507
800
* n=40
600 Slope =-1.834

units per year.

=328

400 Conf. Table Significant
80% 1282 Yes
G 1645 No
05% 1960 No

Concentration] mg/L)

L 2
200 . .
. ’
-.—“ PN &
()Q—Q_Q.A_Q‘*—.H..Q_" hd L L‘M
May 1999 Dec 2000 Aug 2002
Constituent: 8§ (mg/L) Facility: NBS Trends Data File: AWA03307
Date: 4/4/03 Time: 12:51 PM View: S8

EXPLANATION: SS is decreasing at 1.834 mg/l per year and this decreasing trend is statistically significant at
the 80% confidence level.
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1.4.3 Electrical Conductivity

v 156 CAS#nh

WQStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR (Alt. Values)
AWS503507
1500
*
" n=292
S]upc=,_-l?s::?l

1000 units per year.

=3 121

-
P ]

~ Table Significant

1282 Yes
Z 1.645 Yes
g 1960 Yes
0
Jan 1995 Oct 1998 Aug 2002
Constituent: EC (us/cm2) Facility: NBS Trends Data File: AWS503507
Date: 4/4/03 Time: 12:52 PM View: EC

EXPLANATION: EC is decreasing at 18.7 us/cm” per year and this decreasing trend is statistically significant at
the 95% confidence level.
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1.4.4 Total Phosphorus

n=92

Slope = -0.003
units per year.

WOS

=-1 356

Conf. Table

Significant

80% 1.282
90%  1.645
95%  1.960

Yes
No
MNo

SEASONAL KENDALL SLOPE ESTIMATOR
AWS503507
0.4
0.3
L ]
__ ?--0"—0 »
0.2 : o
.
LK . *%
Coe o % & ¢
: IR AP )|
w *.e b
0 ()T M W T' .' ¢

Jan 1995

Oct 1998

Aug 2002

at Plus™

Constituent: Ptot (mg/L)

Date: 4/4/03

Facility: NBS Trends

Time: 12:53 PM

Data File: AWS503507

View: Plot

EXPLANATION: Total Phosphorus is decreasing with a slope of 0.003 mg/L per year and this trend is

statistically significant at the 80% confidence level.
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1.4.5 Total Nitrogen

w156,

Conce

entration mg/L)

n=92

WSt

Slope = -0.06433
units per vear.

=2 44d

Conf. Table Significant

80%  1.282 Yes
G% 1.645 Yes
95% 1960 Yes
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at Plus™

Constituent: Ntot (mg/L)

Date: 4/4/03

Facility: NBS Trends

Time: 12:53 PM

Data F

View

ile: AW303507

Ntot

EXPLANATION: Total Nitrogen is decreasing at 0.064 mg/L per year and this trend is statistically significant

at the 95% confidence level.
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1.5 AWb503509 — Aldgate Creek

n=993

Slope = -1.042
units per year.

1.5.1 TDS
© SEASONAL KENDALL SLOPE ESTIMATOR
AWS503509
1000 Py
800
600

=-11 3666

Conf. Table Significant

tration mg'l
e
o]
—
o=

“oncentration mg' L

[,_‘:‘1
.i
&
*%¢

0

ow o+ ¢

o

80% 1.282
90%  1.643
93% 19610

No
No
No

Nov 1994

Sep 1998

Aug 2002

at Plus™

Constituent: TDS (mg/L)
Date: 4/4/03

EXPLANATION: A statistically significant trend was not detected.

Facility: NBS Trends

Time: 12:55 PM

Data File: AW303509

View: TDS
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1.5.2 Suspended Solids

v136.  CAS#nf WQStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AW303509
150
*
* . n=40
Slope =-8.514
100 * units per year.
-~ ¢ =2 136
_: Cont. Table Significant
E O ¢ o 1643 Yo
; 5(}0 95% 1.960 Yes
5 4
** *0’ * .»’.’ ME 0“.‘“
. *¢ o
'S * o
0
May 1999 Dec 2000 Aug 2002
Constituent: SS (mg/L) Facility: NBS Trends Data File: AW303309

Date: 4/4/03

Time:

12:57 PM

View: 88

EXPLANATION: SS is decreasing at 8.5 mg/l per year and this decreasing trend is statistically significant at the

95% confidence level.
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1.5.3 Electrical Conductivity

n=93

Slope =-0.9683
units per year.

WOSa Plus™

SEASONAL KENDALL SLOPE ESTIMATOR
AW503509
600
* .
500 p . . .
R I + ¢ .
400“—:% _: o lp?® * % \ .

3004

E
+*

=269
Conf. Table Significant
80% 1.282 No
G0 |.645 Mo
05% 1960 No

200

Concentration| us/cim

100

0

Nov 1994

Sep 1998

Aug 2002

Constituent: EC (us/cm2)

Date: 4/4/03

Facility: NBS Trends

Time: 12:58 PM

EXPLANATION: A statistically significant trend was not detected for EC.

Data File: AW303509

View: EC
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1.5.4 Total Phosphorus

v.1.560. CAS#Hnfa WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS503509
1.0
+
0.8 e
4 Slope =-0.003617
¢ units per year.
~ 0.6 147
_: Cont. Table Significant
: LA
: 04 Y o 95% 1960 No
S ootee L A SR Ty +
zﬁ
¢4 *
0 0{’ ik o 4 ‘% l * ®e
. 1 1

Nov 1994 Sep 1998 Aug 2002

Constituent: Ptot (mg/L) Facility: NBS Trends Data File: AW303509

Date: 4/4/03 Time: 12:39 PM View: Plot

EXPLANATION: Total Phosphorus is decreasing with a slope of 0.004 mg/L per year and this trend is
statistically significant at the 80% confidence level.




Appendix 4

1.5.5 Total Nitrogen

WSt Plus™

v 156, CAS#nfa
SEASONAL KENDALL SLOPE ESTIMATOR
AW503509
il * n==4u94
¥ L J
Slope =-0.01397
units per year.
3 + =-1456
o o | g Yoo
g a 0% 643 I\]
% 2 -_. ._Q ‘ . Ui}()u :‘J";l;” Hi‘
£ »
P —ﬁ‘ A4 o % e % m
S .
'Y 2 \.o %W e ¢ (qe? K3 A
¢ .
0

Nov 1994

Sep 1998

Aug 2002

Constituent: Ntot (mg/L)

Date: 4/4/03

Facility: NBS Trends

Time: 101 PM

Data File: AW303509

View: Ntot

EXPLANATION: Total Nitrogen is decreasing at 0.016 mg/L per year and this trend is statistically significant at
the 80% Confidence Limit.
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Appendix 4

1.6 AW503526 — Cox Creek

n="493

Slope = -0.9683
units per year.

WOStat Plus™

1.6.1 TDS
SEASONAL KENDALL SLOPE ESTIMATOR
AW3503526
600
d o
500
.
. g . 0. . o “’
400900 . * < o ‘ -

-
ral

Concentration{ us/cim

* * 4
-‘_'_1 ..

ry ;— e 6 =(26]19
3()()—%ﬂ’: * Q_& % ;itjtpui IHZI:\'[E :Jl(%nii'icum
* * 90% 1.645 No
05% 1.960 No
200 y 4
100
0

Nov 1994

Sep 1998

Aug 2002

Constituent: EC (us/cm2)

Date: 4/4/03

Facihity: NBS Trends

Time: 1:02 PM

EXPLANATION: A statistically significant trend was not found for EC.

Data File: AW503526

View: TDS
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Appendix 4

1.6.2 Suspended Solids

v.1.56.

Concentration mg/L)

WQStat Plus™

n=40

Slope = -R6.09
units per year.

=0 794

Conl. Table Significant

80% 1282 Yes
G(0% 1.645 Yes
G5% 1960 Yes

SEASONAL KENDALL SLOPE ESTIMATOR
AW3503526
2000
.
1500
.
10001
.
.
500
.
Te,t ’000”’0’—.—‘—0 %
(}? ¢ * 40050 T

May 1999

Dec 2000

Aug 2002

EXPLANATION: SS is decreasing at 86.0 mg/l per year and this decreasing trend is statistically significant at

Constituent: 88 (mg/L)
Date: 4/4/03

the 95% confidence level.

Facility: NBS Trends

Time: 1104 PM

Data File: AW303526

View: 88
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Appendix 4

1.6.3 Electrical Conductivity

v 156, CAS#nla

WOSH

SEASONAL KENDALL SLOPE ESTIMATOR

AWS503526

800

600+

-
2

400

Concentration{ us/cim

n=93

Slope =-4.146
units per year.

=-1.28

Conf. Table Significant

80%  1.282 No
0% 1.645 No
0953%  1.960 No

at Plus™

200
0
Dec 1994 Oct 1998 Aug 2002
Constituent: EC (us/cm2) Facility: NBS Trends Data File: AWS03526
Date: 4/4/03 Time: [:05 PM View: EC

EXPLANATION: A statistically significant trend was not found for EC.
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Appendix 4

1.6.4 Total Phosphorus

Concentration{ mg/'L)

WSt Plus™

CAS#Fnia
SEASONAL KENDALL SLOPE ESTIMATOR
AWS503526
Q
n="4u3
6 Slope = -0.04099
unils per year.
*
=1 581
41 * g"uni'_ 'Il'nh\lc \\(’mnii'icnm
%% 282 es
. * 0’ 90% 1.643 No
95%  1.960 No
* . *
N ¢ -
i RN ._.‘_.:. -2 o4 .
* _ o . ‘e W ¢*_ o
‘% [*%° ¢%Y N s
0 ot * ¢ ‘L ¢
1

Dec 1994

Oct 1998

Aug 2002

Constituent: Ptot (mg/L)

Date: 4/4/03

Facility: NBS Trends

Time: [:06 PM

Data File: AW303526

View: Plot

EXPLANATION: Total Phosphorus is decreasing with a slope of 0.041 mg/L per year and this trend is

statistically significant at the 80% confidence level.
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Appendix 4

1.6.5 Total Nitrogen

Concentration| mgs L)

WSt

CAR#na
SEASONAL KENDALL SLOPE ESTIMATOR
AWS503526
[5
L 2
Y + n="4u93
¢ L 2 Slope =-0.1906
10 * - units per year.
*® * *
T. * o * o * =2 308
-;F’_ ® . L 4 ¢ . » ' Py (acl;.:fluj Illzl;‘llé :[\'_J:,_'h_r1ii'icnnl
I 0% 1.645 Yes
5 * ‘ * ’; » N ¢ ? " d Py .% ‘hjl”u 1.960 Yes
s QJ »
. Ny
* .
0 |

Dec 1994

Oct 1998

Aug 2002

at Plus™

Constituent: Ntot (mg/L)

Date: 4/4/03

Facility: NBS Trends

Time: [:07 PM

Data File: AWS03526

View: Niot

EXPLANATION: Total Nitrogen is decreasing at 0.191 mg/L per year and this trend is statistically significant at
95% Confidence Level.
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Appendix 4

1.7 AW504508 — Milbrook Intake

1.7.1 TDS
w156, CAS#ul WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AW304508
1000
L
4
\ . ® | =124
500 ; * .._ Slope =-1.975
* units per year.
=1 4936

Conf. Table Significant
80% 1282 No
G0%% |.645 No
05%  1.960 No

Concentration) mg/L)

200
0
Apr 1992 Jun 1997 Aug 2002
Constituent: TDS (mg/L) Facility: NBS Trends Data File: AWA04508
Date: 4/4/03 Time: 1:09 PM View: TDS

EXPLANATION: A statistically significant trend was not found
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Appendix 4

1.7.2 Suspended Solids

Period: All
(NB: No data until 1999)

v. 156, CAR#nla

SEASONAL KENDALL SLOPE ESTIMATOR

AW504508
500
400 ® n=40
Slope = 0. 1159
units per year.
300

WStat Plus™

=)

Conf. Table Significant

80% 1.282 No
200 90% 1.645 No
- 05% 1960 No

niration{ mg/L )

< 100 .
2 J *
¥ 0e LYY 4 Al IV Y5e% 0 o%ee’ e
’T "Q. *® %04 o
0 j

May 1999 Dec 2000 Aug 2002

Constituent: SS (mg/L) Facility: NBS Trends Data File: AW304508
Date: 4/4/03 Time: 1111 PM WView: 88

EXPLANATION: A statistically significant trend was not found.
NB. The outlier at 410mg/L is a valid observed value.
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Appendix 4

1.7.3 Electrical Conductivity

Period: All

w156, CAR#

2000

WSt

SEASONAL KENDALL SLOPE ESTIMATOR

AW3504508

1500

-
23

1000

n=125

%7 Slope =-4.271
&

UNIS per year,

=-(.5305

Table Significant

e P\
Conf
ﬁ' };U(J o
QUO o
L 4

1.282 No
1.645 No
19600 No

2 ’ ‘. 95%
5 > ’0 ¢ oo 2
3 500 * o "
L J
0
Apr 1992 Jun 1997 Aug 2002

at Plus™

Constituent: EC (usfem2)

Date: 4/4/03

EXPLANATION: A statistically significant trend was not found.

Facility: NBS Trends

Time: 1112 PM

Data File: AW304508

View: EC
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Appendix 4

1.7.4 Total Phosphorus

WOS

n=125

Slope = 0.005497
units per year.

= 83

Conf. Table Significant

80%  1.282 Yes
9% 1.645 Yes
5% 1960 Yes

SEASONAL KENDALL SLOPE ESTIMATOR
AWS504508
1.0
0.8
0.6
E S
: »
0.4 s
] L
§ .
02 ’—: e .;‘%
T VT e e _'_;g..
* - 4
. ’QY”“’O L JREA R 4
0.0 . '

Apr 1992

Jun 1997

Aug 2002

at Plus™

Constituent: Ptot (mg/L)

Date: 4/4/03

EXPLANATION:

Facility: NBS Trends

Time: 114 PM

Data File: AW304508

View: Plot

For the total period of record the Total Phosphorus is increasing at 0.005 mg/L per year and this trend is
statistically significant at the 95% confidence level.
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Appendix 4

1.7.5 Total Nitrogen

v. 156 CAS#Fnl

WOStat Plus™

SEASONAL KENDALL SLOPE ESTIMATOR

AWS504508

4 n=125

Slope = 0L03103
units per year.

=2 282

Conf. Table Significant
80%  1.282 Yes
00% 1.645 Yes

Concentration| g L

G53%  1.960 Yes

Apr 1992 Jun 1997

Aug 2002

Constituent: Ntot (mg/L)

Date: 4/4/03

EXPLANATION:

Facility: NBS Trends

Time: 1115 PM

Data File: AW304508

View: Niot

For the total period of record the Total Nitrogen is increasing at 0.027 mg/L per year and this trend is statistically

significant at the 95% confidence level.
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Appendix 4

1.8 AW504525 — Kersbrook Creek

1.8.1 TDS
w136 CAS# WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS504525
2500
2000 * n-12
» ’ * Slope = -41.14
® Y * *» * L units per year.
. . * s
1500 * ¢ * | [—5600
3 * ¢ * @ * ‘ -
El * L .. l’ L Conf. Table Significant
= . . 80% 1282 Yes
T R A L
*e . . ¢
* * * ¢
5 . . %0 o N o
< 5001 . . & L 4
*»
) 3
0
Jun 1992 Jul 1997 Aug 2002

Constituent: TDS (mg/L) Facility: NBS Trends Data File: AW304525

Date: 4/4/03 Time: 117 PM View: TDS

EXPLANATION: TDS is decreasing at 41 mg/l per year and this trend is statistically significant at the 95%
confidence limit.




Appendix 4

1.8.2 Suspended Solids

v.1.50. CARHE n'a WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS504525
100
30 n= 38§
L Slope =2.138
units per year.
60 b 5Z
- =0 752
_: ;'um: 'Il'-.llllc [\\'lmnii'icnm
E ’ 'U::u _EII_—;' ?"
40 0300 1960 No
L il **
S0 | »4
** ¢ **
0

Jul 1999

Jan 2001

Aug 2002

Constituent: S5 (mg/L)
Date: 4/4/03

Facility: NBS Trends

Time: 1118 PM

EXPLANATION:A statistically significant trend was not found.

Data File: AWS504525

View: 88
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Appendix 4

1.8.3 Electrical Conductivity

w156 CAS#ni WOStat Plus™

SEASONAL KENDALL SLOPE ESTIMATOR

AW504525
4000
*
L IR 4 * . n=123
* * % o *
3000 4 Py 4 Slope = -68.66
N *® ‘ * . units per year.
. * o 8
* & =7 752
w ¢ . * e
2 N * ® o o
5 2000 L 2 - i“”j' |luh\lv :mnmcum
é . ‘ V(%% .21: :C.‘i
5 & 0% 1.645 Yes
Z P o * ¢ * Y dl » e ¢ t)iij% 1960 Yes
¢ ¢ 1 NV e *
S 10007 —— . > o s
0 . . .
'Y *
%’ ) 3 v ¢
0
Jun 1992 Jul 1997 Aug 2002
Constituent: EC (us/fcm2) Facility: NBS Trends Data File: AW304525
Date: 4/4/03 Time: 1:19 PM View: EC

EXPLANATION: EC is decreasing at 68.66 us/cm” per year and this trend is statistically significant at the 95%

confidence level.
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Appendix 4

1.8.4 Total Phosphorus

w130 CASFn WOStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AW304525
0.30
0.25 * n=123
% . ® | Slope=0.004783
units per year.
0.20 » &
~ . ; * » =3504
E 0.157¢ " w L kg 1 ;(;:11”1 IlE].:.'lE :{i;&:wii'icunl
5 * . o o * 90% 1.645 Yes
0,104 * o | 4" 95% 1960 Yes
AN - NARZA
¥ ‘ * 4 ". * *
0-05“"—@?—’0—0 o 0 2
¢ Yo, <
¢ & & ‘ . '
0.00 ¢
Jun 1992 Jul 1997 Aug 2002
Constituent: Prot (mg/L) Facility: NBS Trends Data File: AW304525
Date: 4/4/03 Time: 1:20 PM View: Plot

EXPLANATION: Total Phosphorus is increasing with a slope of 0.005 mg/L per year and this trend is
statistically significant at the 95% confidence level.
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Appendix 4

1.8.5 Total Nitrogen

w156 CAS#nf WQStat Plus™
SEASONAL KENDALL SLOPE ESTIMATOR
AWS504525
r._]r
n=123
3 Slope = 0.03581
;. - * un{nﬂ per year.,
‘ ’ ’ 774
3 » - © * o P o
2 2 * + * ‘e & * L‘— Conf. Table Significant
£ . * . ®o * 0% 1282 Yes
L l———® [0 1645 Yos
I 7—74—4!——7";"? 95% 1960 Yes
- [5e Te MEREPE ”
> » *
P o ¢ o . e ¢
0
Jun 1992 Jul 1997 Aug 2002
Constituent: Ntot (mg/L) Facility: NBS Trends Data File: AW3504525
Date: 4/4/03 Time: 1:21 PM View: Ntot

EXPLANATION: Total Nitrogen is increasing at 0.036 mg/L per year and this trend is statistically significant at

95% Confidence Level.

40



Appendix 5

Excursion Analysis Results —- WQSTAT Plus outputs
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Appendix 5

1.1 AW503502 — Scott River at Scott Bottom

Total Phosphorus

V136 CAS#n WOStat Plus™
PROPORTION ESTIMATE
7 By~
AW503502
Conl Season N Prop.  Low-High
95%*  All 167 0.09 0.05-0.13
0.6 9% Al 167 009 0.03-0.15
95%* 31 42 0 0-0
99%*  3/1 42 0 -0
_ 95%* 6/l 42 0119 0.02-0.22
0.5 99%* 61 42 0119 0025
95%* 9/l 41 0146 0.04-0.25
99%* 91 41 0146 0.00-0.29
N 95% 12/1 42 0.095  0.01-0.18
03 99%*  12/1 42 0095 0-0.21
Z * normal approximation (n=2()
0.2
0.0 = f . !
Oct 1988 Sep 1995 Aug 2002
Constituent: Ptot (mg/ Facility: NBS Trends Data File: AW303502
Date: 4/9/03 Time: 65:23 PM View: Ptot
Total Nitrogen
V1S6  CAS#wa WOStat Plus™
PROPORTION ESTIMATE
7 by~
AW503502
Conf Season N Prop.  Low-High
) 95% All 167 0114 0.07-0.16
¥ Q9% All 167 0114 0.05-0.18
95%% 371 42 0.024  0-0.07
99% 3/ 42 0.024  0-0.08
N 95% 6/1 42 0214 0.09-0.34
- 99% 6/1 42 0214 0.05-0.38
95% 9/1 41 0171 0.06-0.29
99% 9/1 41 0171 0.02-0.32
N v 95%% 1271 42 0.048  0-0.11
= 99% 12/1 42 0.048  0-0.13
normal approximation (n=20)
1

1
Oct 1988 Sep 1995 Aug 2002

Data File: AW30350
View

Constituent: Ntot (mg/L) Facility: NBS Trends

Date: 4/9/03 lime: 6:26 PM Ntot




Appendix 5

Suspended Solids

normal approximation (n=2(1)

vLS6 CASEmA WOStat Plus”
PROPORTION ESTIMATE
7 4z
AWS503502
Conf”  Season N Prop.  Low-High
. 93%*  All 40 0.3 0.16-0.44
200 99%¢ Al 40 03 011049
93% 371 10 0.1 0-0.45
99% 31 10 0.1 0-0.55
~ 5 95%  6/1 12 0.3 0.21-0.79
150 99 61 2 05 015085
95% 9/1 9 0444 0.14-0.79
Q9% 9/1 9 0444 0.09-0.86
N 95% 1211 4 0011 0-049
- 100 9% 1219 0111 0059
: * normal approximation (n>2(1)
S 50 A
- Y x 7( Mot 220 ﬁ)& e
RSV VIRV WY,
0
May 1999 Dee 2000 Aug 2002
Constituent: SS (mg/L) Facility: NBS Trends Data File: AW3035
Date: 4/9/03 Time: 6:28 PM View: 8§
Total Dissolved Solids
V1S6 CAS#n WOQStat Plus™
PROPORTION ESTIMATE
AW503502
Conf”  Season N Prop.  Low-High
i 95%* Al 166 0.663  0.59-0.73
1500 995+ All 166 0.663 0.57-076
95%*  3/1 42 1 1-1
99%*  3/1 42 1 1-1
ae 95%* 6/l 42 5 0.42-0.72
Hi2s 99%*  6/1 42 0.3 7
95%*  9/1 41 0.06-0.29
999 9/1 41 0.02-0.32
95%*  12/1 41 0.81-0.99
750 g / -
IJF I ’Fi 99%*  12/1 41 0.78-1

g@

l

-
g
1
I

TEoursran Uimit — a

%

g

e

R T

i
!

Oct 1988

Sep 1995

Aug 2002

Constituent:

Date

4/9/03

I'DS (mg/L)

Facility: NBS Trends

Time: 6:31 PM

Data File

View

AWS0.
DS




Appendix 5

1.2 AW503504 — Onkaparinga River at Houlgraves

Total Phosphorus

Total Nitrogen

V1S6 CAS#na WOStat Plus™
PROPORTION ESTIMATE
7 TSN/
AW3503504
Conf Season N Prop.  Low-High
) 95%* Al 168  0.685 0.61-0.75
0.4 99%*  All 168 0.685  0.59-0.78
05%*  3/1 42 0,452 0.3-06
99%*  3/1 42 0.452  0.25-0.65
o 95%F  6/1 42 0.857  0.75-0.96
0.3 wnE 61 42 0721
95%*  9/1 42 0.72-0.95
99%*  9/1 42 0.833  0.69-0.98
A >I< ¥ 05%*  12/1 42 0.595  0.45-0.74
0 99%* 1271 42 0.595  04-0.79
: normal approximation (n=20)
£ gt LT N GG S, B ;
AT >§( E{ % 5] *
0.0 T
Sep 1988 Aug 1995 Aug 2002
Facility: NBS Trends Data File: AW303504
Time: 831 PM View: Plot
V136 CAS#na WQStat Plus®
PROPORTION ESTIMATE
TENYEN/
AW503504
Conf”  Season N Prop.  Low-High
) 95%* Al 168 0482 0.41-0.56
= 99%*  All 168 0482 0.38-0.38
95%*  3/1 42 0.238  0.11-0.37
99%*  3/1 42 0.238  0.07-0.41
. 95%* 6/l 42 0786 0.66-0.91
- 99%%  6/1 42 0.786  0.62-0.95
95%%  9/1 42 0.667  0.52-0.81
99%*  9/1 42 0.667  0.48-0.85
. 95%*  12/1 42 0238 0.11-0.37
= 99%*  12/1 42 0.238  0.07-0.41

= Eu=um\-n Lirr

Sep 1988

Aug

1995

Aug 2002

* normal approximation (n=20)

Constituent: Ntot (mg/L)

Date:

Facility: NBS Trends
lime: 8:34 PM

Data File

View

Ntot

AWS(

13504




Appendix 5

Suspended Solids

w156, CAS#na WOStat Plus™
PROPORTION ESTIMATE
T2 SN A
AW303504
Conf’  Season N Prop.  Low-lligh
o 95%*  All 40 0.9 0.81-0.99
150.0 99%a* Al 0 09 0781
95% 31 10 1 0.69-1
99% 31 10 1 0.59-1
5oy 95% 6/l 12 1 0.74-1
12 99% 6/l 12 1 0.64-1
95% 91 9 0.889  0.52-1
99%  9/1 9 0.889  0.41-1
ae 95% 12/1 9 0.667  0.3-0.93
75.0 99% 12/1 9 0.667  0.22-0.96
* normal approximation (n=20)
37.5
WAL NV AL T
0.0
May 1999 Dec 2000 Aug 2002
Constituent: 85 (mg/L) Facility: NBS Trends Data File: AW303504
Date: 4/9/03 Time: 6:36 PM View: 88
Total Dissolved Solids
w156 CAS#n WQStat Plus”
PROPORTION ESTIMATE
7 AT A
AWS503504
Conf  Season N Prop.  Low-High
N 95%* Al 167 0.084  0.04-0.13
700 99% All 167 0.084 0.03-0.14
95%* 31 42 0119 0.02-0.22
)I 9 1 42 0119 0025
93%* o/l 42 0.048  0-0.11
235 ¥
320 ol L. 99%* 6/l 42 0048 0013
O5% 9/1 42 0 0-0
99% 9/1 42 0 0-0
95%* 1271 41 0171 0.06-0.29
1 99% 12/1 41 0171 0.02-0.32

Sep 1988

Aug 1995

Aug 2002

* normal approximation (n=20)

Constituent: TDS (mg/L)

Date: 4/9/03

Facility: NBS Trends

Time: 6:39 PM

Data File: AWS0350

View: TDS




Appendix 5

1.3 AW503506 — Echunga Creek

Total Phosphorus

PROPORTION ESTIMATE
AWS503506

WOStat Plus®

Conl” Season N Prop.  Low-High
’ 93%* Al 164 0213 0.15-028
0.4 99%* Al 164 0213 0.13-03
93%*  3/1 42 0-0.07
99%*  3/1 42 0-0.08
R T 93%* 6/l 40 014041
0.3 99%* 6/l 40 0.09-0.46
93%* O/l 40 0.32-0.63
99%*  O/1 40 0.27-0.68
N 95%*  12/1 42 0.095  0.01-0.18
0 99%* 12/l 42 0095 0-021
normal approximation (n=20)
0. ]_Ji ElAiraian Lt
0.0 T
Oct 1988 Sep 1995 Aug 2002
Constituent: Ptot (mg/L) Facility: NBS Trends Data File: AW303306
Date: 1/21/03 Time: 8:41 PM View: Prot
Total Nitrogen
w156 CASEnA4 WOQStat Plus”
PROPORTION ESTIMATE
7 Nz
AW503506
Conf Season N Prop.  Low-High
) 95% All 164 0.305
- 999 All 164 0.305
95%*  3/1 42 0.024
99%*  3/1 42 0.024
. 95%*  6/1 40 0.425
3 99%*  6/1 40 0.425 .
95% 9/1 40 0.65 1.5
99%* 9/l 40 065 046-0.84
. T i«' 95%* 12/1 42 0.143  0.04-0.25
= 99%*  12/1 42 0.143  0.00-0.28
E )E normal approximation (n=20)
1 % :ﬁmm Lméﬁv
0 1 T
Oct 1988 Sep 1995 Aug 2002

Facility: NBS Trends

Time: 8:43 PM

Data File: AW303506

View

Ntot




Appendix 5

Suspended Solids

w136, CAS#na WOStat Plus™
PROPORTION ESTIMATE
AW3503506

Conf  Season N Prop.  Low-High
N 95%*  All 40 0.14-0.41
70.0 99%*  All 40 0.09-0.46

95% 10 0-0.31

1

99% 1 10 0 0-0.41
< 95% 6/l 12 0333 0.1-066
e 99% 6/l 12 0333 0.06-0.73

95% 9/1 9 0.667  0.3-0.93

99% 9/l 9 0667 022096
35.0 f 950% 121 9 0111 0-049
22U ¥

99% 12/1 9 0111 0-0.59
ﬁ normal approximation (n=20)
% y Excuralon lel -2

g I v’l i i W
0.0
May 1999 Dec 2000 Aug 2002
Constituent: SS (mg/L) Facility: NBS Trends Data File: AW3033506
Date: 4/9/03 Time: 6:42 PM View: 8§

Total Dissolved Solids
w156 CAS#nfa WOStat Plus”
PROPORTION ESTIMATE
AW303506

Conl”  Season N Prop.  Low-High
95%*  All 163 0963  0.93-0.99
3000 99%*  All 163 0,963 0.93-1
95%* 31 42 1 1-1
99%*  3/1 42 1 1-1
2750 95%* 6/l 40 1 1-1
s 99%* 6/l 40 1 I-1
93%*  9/1 40 0.875
99uyE 9/ 40 0.875
95%*  12/1 41 0976 0.93-1
99%*  12/1 41 0.976  0.91-1
normal approximation (n=20}

Oct 1988 Sep 1095 Aug 2002

Constituent: TDS (mg/L) Facility: NBS Trends Data File: AW303506
Date: 4/9/03 Time: 6:44 PM View: TDS




Appendix 5

1.4 AW503507 Lenswood Creek

Total Phosphorus

V136 CAS#nf WOQStat Plus”
PROPORTION ESTIMATE
TEN S
AW3503507
Conl Season N Prop.  Low-High
) PRES All 92 0293 0.2-0.39
0.4 99%=  All 92 0293 017042
O5%*  3/1 24 0542 034-0.74
99%*  3/1 24 0542 0D28-0.8
N O3%* 6/l 24 0292 0.11-0.47
0.3 99%* 6/l 24 0292 0.05-0.53
93%*  9/1 21 0.19 0.02-0.36
99%*  9/1 21 0.19 0-0.41
95%° 12/1 23 0.13 0-0.27
A
0.2 f 99%* 121 23 013 0-051
E ﬁ% % * normal approximation (n=20)
£ 014 & i@f ceuraton tim i, 11 A - ,,J-i,,,,
0.0 1
Jan 1995 Oct 1998 Aug 2002
Constituent: Ptot (mg/L) Facility: NBS Trends Data File: AW303507
Date: 1/21/03 I'ime: 8:50 PM View: Plot
Total Nitrogen
w136 CAS#na WQStat Plus”
PROPORTION ESTIMATE
TEN S
AW303507
Conf Season N Prop.  Low-High
) 95%*  All 92 0511 0.41-061
- 9% All 92 0511 0.38-0.63
95%*  3/1 24 0.667  0.48-0.80
99%*  3/1 24 0.667  0.42-0.91
- 95%* 6/l 24 0.667  0.48-0.86
2 99%*  6/1 24 0.667  0.42-0.91
95%*  9/1 21 0.571  0.36-0.78
99%%*  9/1 21 0571 0.29-0.85
95%*  12/1 23 0.13 0-0.2
2 Ao
= 99%*  12/1 23 0.13 0-0.3 l
* normal approximation (n>20)
SRt #;w
0 1
Jan 1995 QOct 1998 Aug 2002

Facility: NBS Trends

Time: 8:33 PM

Data File: /

View

Ntat




Appendix 5

Suspended Solids

V156 CAS#ni WOQStat Plus™
PROPORTION ESTIMATE
AWS03507

Conl’  Season N Prop.  Low-High
. 95%*  All 40 0.4 0.25-0.55

700 99%* Al 40 0.4 0.2-0.6
95% 31 10 ol 0-0.45
99%  3/1 10 0.1 0-0.55
95% 6/1 12 0.667  0.35-0.91

5325 o

s 99% &/l 12 0.667  0.27-0.94
95% 9/1 9 0778 0.4-0.98
9994, 971 9 0778 0.31-0.99
95% 12/1 9 0 0-0.34
99% 12/1 9 0 0-0.45

* normal approximation (n=20)

AL

0 e %'2_?'}"& yT T =)
May 1999 Dec 2000 Aug 2002
Constituent: SS (mg/L) Facility: NBS Trends Data File: AW30
Date: 4/9/03 Time: 6:48 PM View: 88
Total Dissolved Solids
VIS CAS#m WQStat Plus™

PROPORTION ESTIMATE
AW503507

Conf”  Secason N Prop.  Low-High
o 95%% All 91 0.066  0.01-0.12
800 99% All 91 0.066  0-0.13
5% 3/1 24 0125 0-026
Q9% 371 24 0125 0-0.3
5% 6/1 24 0.042  0-0.12
600 99%* 611 24 0042 0015
95%%* 9/l 21 0 0-0
7 Erewio i — po0 : 99%% 9] 20 0-0
400 )% m m m ﬁ,ﬁ i \* ﬁ 5% 12/1 22 0.091  0-021
- )-0.25

g X F{ >§ 99% 12/1 22 0.091 0

* normal approximation (n=20)

0

Jan 1995 Oct 1998 Aug 2002

Constituent: TDS (mg/L) Facility: NBS Trends Data File: AWS03

Date: 4/9/03 Time: 6:50 PM View: TDS




Appendix 5

1.5 AWA503509 Aldgate Creek

Total Phosphorus

Total Nitrogen

vIS6 CAS#na WOStat Plus™
PROPORTION ESTIMATE
7 AE0
AW303509
Conf Season N Prop.  Low-High
095%* Al 91 0.604  0.5-0.7
0.6 99%* Al 91 0604 047-074
95%*  3/1 23 0913 08-1
99%*  3/1 23 0913 0.76-1
_ 95%*  6/1 23 0.522 0.32-0.73
0.5 99%*  6/1 23 0.522 0.25-0.79
095%*  9/1 22 0.5 0.29-0.71
99%*  9/1 22 0.5 0.23-0.77
N 95%* 1271 23 0478 0.27-0.68
0.3 99%*  12/1 23 0478 0.21-0.75
3 * normal approximation (n>20)
£ 0.2 ﬁi ﬁ 1
: 1 bod TR DR % )
SRy
0.0 T
Nov 1994 Sep 1998 Aug 2002
Constituent: Ptot (mg/L) Facility: NBS Trends Data File: AW303509
Date: 1/21/03 Time: 858 PM View: Ptot
w156 CAS#na WOStat Plus™
PROPORTION ESTIMATE
7 AL
AWS503509
Conf Season N Prop.  Low-High
’ 95% All 92 0.398
F 99% All 92 0.398
95% 31 23 0.365
99%*  3/1 23 0.565
. 93%*  6/1 24 0
7 99%*  6/1 24 0.7:
93%*  9/1 22 0.682
99%*  9/1 22 0.682
Sy T K 95%*  12/1 23 0.391
= 99% 12/1 23 0.391

Concentration {mg

Nov 1994

Sep 1998

Aug 2002

normal approximation (n=20)

Facility: NBS Trends

Time: 8:39 PM

Data File: AW303509

View

Ntot




Appendix 5

Suspended Solids

viS6  CAS#na WQStat Plus™
PROPORTION ESTIMATE
7 nz
AW503509
Conf  Season N Prop.  Low-High
o 95% All 40 0.85 0.74-0.96
150.0 9% Al 40 085 071
95% 31 10 0.8 0.44-0.98
99% 31 10 0.8 0.35-0.99
5 9% 6/1 12 1 0.74-1
12. 99% 6/1 12 1 0.64-1
93% 9/1 9 1 0.66-1
99% 91 9 1 0.56-1
ae 95% 12/1 9 0.556  0.21-0.87
_75.0 ! 9% 121 9 0.556  0.150.92
3 normal approximation (n=20)
REAIRAI=av Y

Lirit = 20

T~
M
0.0 T
May 1999 Dec 2000 Aug 2002
Constitu : S8 (mg/L) Facility: NBS Trends Data File: AWS03509

Date: 4/9/03 Time: 6:53 PM

Total Dissolved Solids

View: 8§

V1S6  CAS#n WOQStat Plus™
PROPORTION ESTIMATE
TSNS
AW303509
Conf Season N Prop.  Low-High
95%* Al 93 0011 0-0.03
1000 999+  All 93 0011 0-0.04
95%* 31 24 0 0-0
99%*  3/1 24 0 0-0
—en 95%*  6/1 24 0 0-00
750 99%* o/ %0 0-0
95%* /1 22 0 0-0
99%*  9/1 22 0 0-0
- 93%*  12/1 23 0.043  0-0.13
50077 -—————- E=sur=ian it = 888 e —] 992 12/1 23 0.043  0-0.15
normal approximation (n=>20)
250 f

T
Nov 1994 Sep 1998 Aug 2002

Constituent: TDS (mg/L) Facility: NBS Trends

Date: 4/9/03 Time: 6:55 PM

Data File: AWS03509

View: TDS




Appendix 5

1.6 AW503526 Cox Creek

Total Phosphorus

V1S5 CAS#n WOQStat Plus”

PROPORTION ESTIMATE
AWS503526

Conf Season N Prop.  Low-High
N 95%*  All 93 0.989  0.97-1
o 99%*  All 93 0.989  0.96-1
93%* 31 24 1 I-1
i 90% 31 24 1 1-1
93%* 6/l 24 1 1-1
6 99%*  6/1 241 I-1
935% 9/1 21 0.952  0.86-1
99%*  9/1 21 0.952  0.83-1
, 95%*  12/1 24 1 1-1
11 99%*  12/1 24 1 1-1
* normal approximation (n=2101)
e G §
0 it = 0.1 ; ‘
Dec 1994 Oct 1998 Aug 2002
Constituent: Ptot (mg/L) Facility: NBS Trends Data File: AW303526
Date: 1/22/03 Time: 10:07 AM View: Ptot
Total Nitrogen
visn  CAS#wa WOStat Plus™
r ~ o
AWS503526
Conl Season N Prop.  Low-High
o 93%*  All 93 1 1-1
20 99%* Al 9B I-1
95%*  3/1 24 1 1-1
99%*  3/1 24 1 I-1
- 95%*  6/1 24 1 1-1
15 9% o/l 241 -1
93%*  9/1 21 1 1-1
T )ﬁ T 99%* 911 21 1 I-1
95%* 1271 24 1 1-1
10 £ % 99%*  12/1 24 1 1-1

* normal approximation (n=20)

1YY ™

Exeurmlan Limit = 1 ——————

0 | |

Dec 1994 Oct 1998 Aug 2002
Constituent: Ntot (mg/L) Facility: NBS Trends Data File: AW303526
Date: 1/22/03 Time: 10:11 AM View: Ntot

11



Appendix 5

Suspended Solids

V136 CAS#mG WOStat Plus™
PROPORTION ESTIMATE
7 Az
AWS503526
Cont” Season_ N Prop.  Low-High
, 95%* 40 0,975 0.93-1
2000 y 40 0975 09141
3/ ] 0.9 0.55-1
99% 31 10 0.9 0.40-1
o 95% 6/l 12 1 0.74-1
1500 99% 6/l 121 0.64-1
95% 91 9 | 0.66-1
99% /1 9 | 0.56-1
) 95%  12/1 9 | 0.66-1
~ 100 99%  12/1 9 | 0.56-1
ﬁ * normal approximation (n=20)
500
L B \ i :
May 1999 Dec 2000 Aug 2002
Constituent: SS (mg/L) Facility: NBS Trends Data File: AW303326
Date: 4/9/03 Time: 6:57 PM View: S8
Total Dissolved Solids
w156 CAS#nl WQStat Plus™
PROPORTION ESTIMATE
TENYIENL
AW503526
Conf Season N Prop.  Low-High
N 95% All 92 0 0-0
600 99%* Al 9 0 00
95%% 371 24 0 0-0
L = sew 99%*  3/1 24 0 0-0
<n 95%* 6/l 24 0 0-0
430 9% B 24 0 00
95%% 9/1 21 0 0-0
9% 9/1 21 0 0-0
ann 95%*  12/1 23 0 0-0
300 99%* 121 23 0 00

Dec 1994

Oct 1998

Aug 2002

normal approximation (n=20)

Constituen

Date: 4/9/03

TDS (mg/L)

Facility

NBS Trends

Time: 7:00 PM

Data File: AW503526

View: TDS

12



Appendix 5

1.7 AW504508 Milbrook Intake

Total Phosphorus

v.1.56, CAS#n/a
PROPORTION ESTIMATE
AW504508
Conf Season N Prop.  Low-High
5 95%* Al 125 0752 0.68-0.83
2.0 99%%  All 125 0.752 0.65-0.85
95%% 31 32 0.625  0.46-0.79
99%*  3/1 32 0.625  04-085
_ 95%* o/l 33 0.758  0.61-0.9
1.2 99%*  6/1 33 0.758  0.57-0.95
95%* O/l 30 0.867  0.75-0.99
99%*  9/1 30 0.867  0.71-1
. 95%*  12/1 30 0.767  0.62-0.92
L( 99%*  12/1 30 0.767  0.57-0.97
E normal approximation (n=20)
£0.5
0.0 A

Apr 1992 Jun 1997 Aug 2002
Constituent: Ptot (mg/L) Facility: NBS Trends Data File: AWS04308
Date: 1/22/03 Time: 10:16 AM View: Ptot
Total Nitrogen
w136 CAS#n WOStat Plus”

PROPORTION ESTIMATE
AW504508

Conf__ Scason N ___ Prop._ Low-High
950 All 104 0635 034-0.73

0.0 99%* Al 104 0635 051076
9sver 31 27 0519 033071

99%* 31 27 0519 027077

A 95%* 6/l 27 0741 038091
4.5 99%% 61 27 0741 052096
950* o/l 4075 0358092

999 9/] 4075 052098

9sv 12/l 26 0538 0.350.73

99%* 12/ 26 0538 0.29-0.79

* normal approximation (n=20)

T Il Sera it

- M;;g [ &xb"fr'('“"*“%\' BN
0.0 1
Jan 1994 Apr 1998 Aug 2002
Constituent: Ntot (mg/L.) Facility: NBS Trends Data File: AWS04508
Date: 1/22/03 Time: 10:18 AM View: Ntot

13



Appendix 5

Suspended Solids

V156 CAS#ni WOStat Plus™
PROPORTION ESTIMATE
AW504508

Conl”  Season N Prop.  Low-High
95%*  All 4000925 0.84-1
500 999 Al 400 0925 0821
95%  3/1 w1 0.69-1
99%  3/1 oo 0.59-1
e 95%  6/1 121 0.74-1
27 99%  6/1 12 1 0.64-1
95% 9/l 9 0.889  0.52-1
99% 9/l 9 0.880  0.41-1
e 95%  12/1 9 0.778  0.4-0.98
_ 250 99% 121 9 0778 031-0.99
normal approximation (n=20)

ark £ o
0 f — }
May 1999 Dec 2000 Aug 2002
Constituent: 88 (mg/L) Facility: NBS Trends Data File: AW304508
Date: 4/9/03 I'me: 7:03 PM View: 88

Total Dissolved Solids

v.1.56.  CAS#nfa WOStat Plus”
PROPORTION ESTIMATE
AW504508

Conf”  Season N Prop.  Low-Iligh
93% All 124 0516 0.43-06
1000 99%% Al 124 0516 0.4-0.63
093%* 31 32 0281 0.13-0.44
99% 3/1 32 0.281  0.08-0.49
93%* 6/l 33 727 0.58-0.88
99% 6/1 33 7 0.53-093
093%* /1 300 06 0.420.78
99% 9/1 30 0.6 0.370.83
93%* 1271 29 0448 0.27-0.63
99% 1271 29 0448  0.21-0.69

normal approximation (n=20)

0
Apr 1992 Jun 1997 Aug 2002
Constituent: TDS (mg/L) Facility: NBS Trends Data File: AW3043508
Date: 4/9/03 Time: 7.05 PM View: TDS

14



Appendix 5

1.8 AWA504525 Kersbrook Creek

Total Phosphorus
V156 CAS#nia WQStat Plus”
PROPORTION ESTIMATE
AWS504525

Conf Season N Prop.  Low-High
) 95%* Al 123 0341 026-043
0.4 99%*  All 123 0341 023-043
95%*  3/1 30 0.467  0.29-0.65
99%*  3/1 30 0.467  0.23-07
. 03%*  6/1 33 0.515  0.34-0.69
0.3 99%*  6/1 33 0.515  0.29-0.74
03%*  9/1 30 0.233  0.08-0.38
99%*  9/1 30 0.233  0.03-043
i 95%*  12/1 30 0.133  0.01-025
02 (! oo%s 1 3 013 0038
: 9%+ 12/1 30 0.133  0-0.29
: I normal approximation (n=20)
T
Jun 1992 Jul 1997 Aug 2002
Constituent: Plot { Facility: NBS Trends Data File: AW304325
Time: 10:39 AM View: Prot
Total Nitrogen
v1S6  CASERAa WOStat Plus®
PROPORTION ESTIMATE
AW304525
Conl”  Season N Prop.  Low-High
’ 93%*  All 123 0.78
- 99%*  All 123 0.78
95%* 31 30 0.833
99%*  3/1 30 08
. 93%* 0/l 33 0.879
- 99%* 6/l 33 0.879
95%%  9/1 30
ﬁ 9% 9/1 30
950%% 12/ 3
= 99%*  12/1 30
* normal approximation (n=20)
= w4 Tis

T
Jun 1992 Jul 1997 Aug 2002
Constituent: Ntot (mg/L) Facility: NBS Trends Data File: AWS504525

Date: 1/22/03 Time: 10:47 AM View: Ntot




Appendix 5

Suspended Solids

WOQStat Plus™

v.1.36, CAS#na
PROPORTION ESTIMATE
AWS504525
Conf” Season N Prop.  Low-lligh
95%%  All 380 0579 0.42-0.74
100 9904 All 3% 0579 037079
95% 31 9 0,778 0.4-098
99%, 371 9 IR
o 95% 6/ 1 70
99% 6/ 110727 0.3
95% 9/1 9 0.667 0.3-0.93
99% 9/ 9 0.667  0.22-0.96
A ¥ 95%  12/1 9 0111 0-049
50 12/1 9 0111 0-0.59

h

L[lf;l?@‘” W n

Aug 2002

Jul 1999 Jan 2001

99%

* normal approximation (n=20)
'
X

Constituent: S8 (mg/L) Facility: NBS Trends

Data File: AWS04525

Date: 4/9/03 lme: 7.07 PM View: S8
Total Dissolved Solids
V1S6 CAS#na WOStat Plus™
PROPORTION ESTIMATE
AWS504525
Conl”  Scason N Prop.  Low-lligh
N 95%* Al 122 0. 0.82-0.94
3000 99 All 122 0877 08095
95%*  3/1 30 1 1-1
99%*  3/1 30 1 1-1
- 95%* 6/l 33 0.909  0.81-1
225 9%+ 6/1 330909 0781
95%* 9/l 30 0667 05084
ﬁr 99%*  9/1 30 0.667  0.45-0.89
>ﬁ/ T >§’K 95%* 1211 29 0931 0.84-1
99%*  12/1 29 0.931  0.81-1
* normal approximation (n=20)

T 1
Jun 1992 Jul 1997 Aug 2002

Constituent: TDS (mg/L) Facility: NBS Trends

Date: 4/9/03 Time: 7.09 PM

Data File: AW304525

View

DS

16



Appendix 6

Glossary of Terms



Term

Description

AWQC
BOM

Control
DMCA

DWLBC

EC

EPA
Gauging
Homogeneity

HYDSYS TS
HYDSYS WQ

NATA
NBS
Nox
Rating
SS
TDS
TKN
TP

Water Quality or WQ

WDS
WQSTAT Plus

Australian Water Quality Centre

Bureau of Meteorology

Flow control structure such as a weir

Double mass curve analysis. Accumulates total type data (eg rain, flow volume)
for a control station and plots this data against accumulated data for a test station.
Department of Water, Land and Biodiversity Conservation

Electrical Conductivity

Environmental Protection Agency

Flow measurement

In terms of this report: Each concentration value is an independent value and is
part of the same population

Hydrological software package — Time Series component - Trademark and
copyright HYDSYS Pty Ltd

Hydrological software package — Water Quality component - Trademark and
copyright HYDSYS Pty Ltd

National Accreditation Testing Authority

Nutrient Budget Study

Oxidised Nitrogen

Water level versus flow relationship

Suspended Solids

Total Dissolved Solids

Organic Nitrogen

Total Phosphorus

In terms of this report it refers to the determinands TDS, EC, TP, TKN, Nox, and
the derived value TN

Water Data Services

Water quality statistical analysis package. Copyright Intelligent Decision
Technologies LTD
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