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Objectives of the USE Program:

• Drain Saline Groundwater out of the   
LandscapeLandscape

• Manage Flooding of Agricultural Lands

• Provide Environmental Flows to Key 
Wetlands

• Protect & Enhance Biodiversity Assets 
Across the Region Under Management 
AgreementAgreement

BALANCE : INTEGRATIONBALANCE :   INTEGRATION



Groundwater Drainage



Surface Water Drainage

Mt Charles Drain



Flood Mitigation / Floodways



USE Program –Environmental Flows 



Overlaying Objectives Require Overlaid Solutions 



ADAPTIVE MANAGEMENT

What’s that look like?



Adaptive Management In Action



Adaptive Management In Action



Purpose & Functional Requirements

Critical Control Point

Decision PointDecision Point



ADAPTIVE MANAGEMENTADAPTIVE MANAGEMENT…

…THAT’S A GREAT IDEA!…THAT S A GREAT IDEA!

How do we do that again?How do we do that again?



SYSTEMATISE
How do we apply this INVENTORISE

approach to something 
as large and complex asCHARACTERISEas large and complex as 

the USE region?PRIORITISE
OPTIMISE



SYSTEMATISE
INVENTORISE

CHARACTERISE• Define the whole operating system 
and its arrangement of component

PRIORITISE
and its arrangement of component
parts

• Identify the process linkages in
th t i l di i t d

OPTIMISE
the system including inputs and 
outputs 
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SYSTEMATISE
INVENTORISE

CHARACTERISE
PRIORITISE• Identify all functioning components 

of the system as a data set
S f f f

OPTIMISE
• Specify the functional attributes of all

system components as data to 
enable multi-criterion query/analysisq y y



Natural Asset 
InventoryInventory
Functional 
Attributes of 
S tSystem 
Components



Infrastructure Inventory 



Hydrological Monitoring Program



Identifies device(s) used to 
undertake measuring

Gauge;
Gauge Board;
Rated Flow 
Structure;
Opportunistic

TextMeasType

Site ID of monitoring site at 
which gauge is located

-Foreign Key FieldMonSiteID

If GAUGE used, then type 
of monitoring gauge can be 
specified.

Pressure 
Transducer;
Stilling Well;
Probe;
T l t

TextGaugeType

Unique identifer-Primary Key FieldMeasTypeID

(Geo) Database table – stores information relating to type of 
gauging / measuring equipment in place.

Description

FIELD DESCRIPTIONPREDEFINED 
OPTIONSFIELD TYPEFIELD

Measurement Type

1 8

INFRASTRUCTUREINFRASTRUCTURE MONITORINGMONITORING WETLANDSWETLANDS

Digitised;
Survey;
GPS;
Management Guideline;

High Water Mark;
Current Supply;
Veg Association 1;
Veg Association 2

-

PREDEFINED OPTIONS

Surface Area of wetland at 
designated water level

NumberSurfaceArea

Field containing predefined 
options which identify water 
level for which data is 
recorded.  Drawn from 
WATER LEVEL Lookup Table

TextWaterLevel

WetlandID of wetland for 
which data is recorded

Foreign Key FieldWetlandID

Identifies source of data for 
each measure.

TextDataSource

Unique identiferPrimary Key FieldSurfaceAreaID

(Geo) Database table – stores SURFACE AREA data recorded for differing 
water levels within the wetland

Description

FIELD DESCRIPTIONFIELD TYPEFIELD

Surface Area

1 

Description of purpose and 
function of monitoring site

-Text / MemoPurpFunc

Specifies type of monitoring 
site.

Primary;
Secondary;

TextSiteType

Monitoring site description-TextSiteDesc

Name of the monitoring site-TextSiteName

Unique identifer-Primary Key FieldMonSiteID

Northing of site location-NumberY_coord

Geodatabase feature class – stores location and attributes of 
MONITORING SITES

Description

Easting of site location

Stores point geometry

Unique numeric identifier

FIELD DESCRIPTION

-

-

-

PREDEFINED 
OPTIONS

NumberX_coord

GeometryShape

NumericObjectID

FIELD TYPEFIELD

Monitoring SitesMonitoring Sites

1

1

1

1

Description of purpose and 
function of diversion bank

-Text / MemoPurpFunc

Name of diversion bank-TextName

Unique identifer-Primary Key FieldFordID

Identifies type of water 
carrying / holding feature that 
bank is located on

Drain; 
Watercourse;  
Wetland

TextSpatRel

Northing of bank location-NumberY_coord

Geodatabase feature class – stores location and attributes of 
FORDS

Description

Easting of bank location

Stores point geometry

Unique numeric identifier

FIELD DESCRIPTION

-

-

-

PREDEFINED 
OPTIONS

NumberX_coord

GeometryShape

NumericObjectID

FIELD TYPEFIELD

Earth Diversion BankEarth Diversion Bank

Description of purpose and 
function of weir

-Text / MemoPurpFunc

Name of Log Weir-TextName

Unique identifer-Primary Key FieldLogWeirID

Name of of water carrying / 
holding feature that weir is 

-TextSpatRelDesc

Identifies type of water carrying 
/ holding feature that weir is 
located on.

Drain; 
Watercourse;  
Wetland

TextSpatRel

Northing of weir location-NumberY_coord

Geodatabase feature class – stores location and attributes of LOG 
WEIRS

Description

Easting of weir location

Stores point geometry

Unique numeric identifier

FIELD DESCRIPTION

-

-

-

PREDEFINED 
OPTIONS

NumberX_coord

GeometryShape

NumericObjectID

FIELD TYPEFIELD

Log WeirLog Weir

Wetlands coded as 1 are of 
national significance (ie listed in 
Directory of Important

1; 0Number / BooleanNATIONAL

Australian Directory of 
Important Wetlands identifier 
(from 3rd edition of ‘A Directory 
of Important Wetlands in 
Australia’)

-TextAUSDIR_NO

Unique South Australian 
wetland number. eg. S1001

-TextAUS_WETNR

Name of Wetland-TextWetlandName

Unique identifer-Primary Key FieldWetlandID

Geodatabase feature class – stores location and attributes of WETLANDSDescription

Stores point geometry

Unique numeric identifier

FIELD DESCRIPTION

-

-

PREDEFINED OPTIONS

GeometryShape

NumericObjectID

FIELD TYPEFIELD

WetlandsWetlands

1 81

Type of rated flow structure 
if present.

Crump weir;
Natural 
channel;
Other

TextRateFlowType

Serial number of gauge-TextSerialNumber

Gauge brand-TextBrand

Telemetry;
Pluviometer;
Data Logger

Age of measuring device-Text / NumberAge

Asset number if present-TextAssetNumber

Start date of collection 
i

-DateStartDate

Collection regime of 
monitoring sites

Continuous;
Weekly;
Fortnightly;
Monthly;
Quarterley;
Bi-annual;
As required;
User entered

TextCollRegime

Site ID of monitoring site for 
which collection regime 
information is stored

-Foreign Key FieldMonSiteID

Unique identifer-Primary Key FieldCollRegimeID

(Geo) Database table – stores current and historical 
information relating to COLLECTION REGIMES at monitoring 
sites.

Description

FIELD DESCRIPTIONPREDEFINED 
OPTIONSFIELD TYPEFIELD

Collection Regime

8

High;
Medium;
Low

Management Guideline;
Calculated;
Modelled;
Derived

Confidence level relating to 
accuracy of data.

TextConfidence

Identifies source of data for 
each measure.

Digitised;
Survey;
GPS;
Management Guideline;
Calculated;
Modelled;
Derived

TextDataSource

Confidence level relating to 
accuracy of data.

High;
Medium;
Low

TextConfidence

High Water Mark;
Current Supply;
Veg Association 1;
Veg Association 2

-

PREDEFINED OPTIONS

Water height of wetland at 
designated water level

NumberWaterHeight

Field containing predefined 
options which identify water 
level for which data is 
recorded.

TextWaterLevel

WetlandID of wetland for 
which data is recorded

Foreign Key FieldWetlandID

Unique identiferPrimary Key FieldWaterHeightID

(Geo) Database table – stores WATER HEIGHT data recorded for differing 
water levels within the wetland

Description

FIELD DESCRIPTIONFIELD TYPEFIELD

Water Height

Date when EC measured-DateDate

EC rate recorded-NumberEC

Site ID of monitoring site for 
which EC data is recorded.

-Foreign Key FieldMonSiteID

(Geo) Database table – stores information relating to EC rates 
at monitoring sites.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldECID

FIELD TYPEFIELD

EC

8

Identifies type of water 
carrying / holding feature 
that monitoring site is 
located on.

Drain; 
Watercourse;  
Wetland;
Other

TextSpatRel

Name of water carrying / 
holding feature that 
monitoring site is located 
on.

-TextSpatRelDesc

Opportunisitc

Records whether data from 
monitoring site has been 
entered into HYDSIS 

Yes; NoText / BooleanHydsisEnt

DWLBC site name-TextDWLBCName

Records whether photopoint 
exists at monitoring site

Yes; NoText / BooleanPhotoPt

Additional comments-Text / MemoOther

11

Records whether photopoint 
exists at bank

Yes; NoText / BooleanPhotoPt

Additional comments-Text / MemoOther

Construction Material?TextConstMat
Construction Date-DateConstDate
Height of bank-NumberHeight
Width of bank-NumberWidth

Name of of water carrying / 
holding feature that bank is 
located on.

-TextSpatRelDesc

bank is located on.Wetland

Additional information on 
source of sill level data.

-TextInvertSourceOth

Additional information on 
source of sill level data.

-TextSillSourceOth

Invert level referenced to AHD 
or Reduced level

AHD;
Reduced level

TextInvertLevelTyp

Sill level referenced to AHD or 
Reduced level

AHD;
Reduced level

TextSillLevelType

Source of invert level data.Survey;
Field Obs;
Management 
Guideline;
Local History;
Other

TextInvertSource

Invertl level of weir-NumberInvertLevel

Source of sill level data.Survey;
Field Obs;
Management 
Guideline;
Local History;
Other

TextSillSource

Sill level of weir-NumberSillLevel

Construction Date-DateConstDate
Flow capacity of weir-NumberFlowCap

Size(s) of logs used to 
construct weir

?NumberLogSize
Consistent log depthYes; NoText / BooleanConstDepth
Number of logs1; 2; 3; 4; 5; 6NumberNoLogs

Number of bays in the Log 
Weir

1; 2; 3; 4NumberNoBays
Height of Log Weir-NumberHeight
Width of Log Weir-NumberWidth

located on.

Description of purpose and 
function of ford

-Text / MemoPurpFunc

Name of ford-TextName

Unique identifer-Primary Key FieldFordID

Northing of ford location-NumberY coord

Geodatabase feature class – stores location and attributes of 
FORDS

Description

Easting of ford location

Stores point geometry

Unique numeric identifier

FIELD DESCRIPTION

-

-

-

PREDEFINED 
OPTIONS

NumberX_coord

GeometryShape

NumericObjectID

FIELD TYPEFIELD

FordFord

Source of Average Water Depth 
data.

Digitised;
Survey;
GPS;
Management Guideline;

TextSillLevelSource

Nature of the sill levelNatural;
Fixed

TextSillLevelType

Confidence level associated 
with Average Water Depth 
measure.

High;
Medium;
Low

TextAvgWaterDepthConf

Source of Average Water Depth 
data.

Digitised;
Survey;
GPS;
Management Guideline;
Calculated;
Modelled;
Derived

TextAvgWaterDepthSource

Reference point to which sill 
level height is fixed

AHD;
Reduced

TextSillLevelRef

Height of sill level of wetland-NumberSillLevel

Average water depth-NumberAvgWaterDepth

Directory of Important 
Wetlands)
Wetland complex to which 
wetland belongs

-TextWetComplex

Description of purpose and 
function of wetland

-Text / MemoPurpFunc

Name of of water carrying / 
holding feature that wetland is 
located on.

-TextSpatRelDesc

Identifies type of water carrying 
/ holding feature that wetland is 
located on.

Drain; Watercourse;  
Offline

TextSpatRel

Northing of wetland centroid-NumberY_coord

Easting of wetland centroid-NumberX_coord

8

Any additional comments 
relating to an “operational 
status event”

-TextComments

End date of collection 
regime.  No end date 
identifies record showing 
current collection regime.

-DateEndDate
regime

1

1

8

Joining Table

Low

High;
Medium;
Low

Digitised;
Survey;
GPS;
Management Guideline;
Calculated;
Modelled;
Derived

High Water Mark;
Current Supply;
Veg Association 1;
Veg Association 2

-

PREDEFINED OPTIONS

Volume of wetland at 
designated water level

NumberVolume

Field containing predefined 
options which identify water 
level for which data is 
recorded.

TextWaterLevel

WetlandID of wetland for 
which data is recorded

Foreign Key FieldWetlandID

Identifies source of data for 
each measure.

TextDataSource

Confidence level relating to 
accuracy of data.

TextConfidence

Unique identiferPrimary Key FieldVolumeID

(Geo) Database table – stores VOLUME data recorded for differing water 
levels within the wetland

Description

FIELD DESCRIPTIONFIELD TYPEFIELD

Volume

(Geo) Database table – stores information relating to WATER 
LEVELS at monitoring sites.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldLevelID

FIELD TYPEFIELD

Water Level

Any additional flow related 
information or observations

-TextOtherObs

Date when flow measured-DateDate

ID of person who measured 
flow.

-Foreign Key FieldOperatorID

Flow rate recorded-NumberFlow

Site ID of monitoring site for 
which flow data is recorded.

-Foreign Key FieldMonSiteID

(Geo) Database table – stores information relating to FLOW 
RATES at monitoring sites.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldFlowID

FIELD TYPEFIELD

Flow

Any additional EC related 
information or observations

-TextOtherObs

ID of person who measured 
EC.  

-Foreign Key FieldOperatorID 1

1

8

ID of person responsible 
f h i ti l

-Foreign Key FieldOperatorID

Any additional comments 
relating to an “operational 
status event”

-TextComments

End date of operational 
status.  No end date 
identifies record showing 
current status.

-DateEndDate

Start date of operational 
status

-DateStartDate

Operational status of each 
monitoring site

Opened;
Closed

TextOpStatus

Site ID of monitoring site 
for which operational 
status information is stored

-Foreign Key FieldMonSiteID

Unique identifer-Primary Key FieldOpStatusID

(Geo) Database table – stores current and historical 
information related to the OPERATIONAL STATUS of 
monitoring sites.

Descriptio
n

FIELD DESCRIPTIONPREDEFINED 
OPTIONSFIELD TYPEFIELD

Operational Status

1

1

1

Records whether photopoint 
exists at weir

Yes; NoText / BooleanPhotoPt

Additional comments-Text / MemoOther

Construction Material?TextConstMat

Length (breadth) of ford-NumberFordLength

Records whether photopoint 
exists at ford

Yes; NoText / BooleanPhotoPt

Additional comments-Text / MemoOther

Construction Material?TextConstMat
Construction Date-DateConstDate

Depth of ford?-NumberDepth
Width of ford-NumberWidth

Name of of water carrying / 
holding feature that ford is 
located on.

-TextSpatRelDesc

Identifies type of water 
carrying / holding feature that 
ford is located on.

Drain; 
Watercourse;  
Wetland

TextSpatRel

g_

Description of purpose andText / MemoPurpFunc

Name of culvert-TextName

Unique identifer-Primary Key FieldCulvertID

Geodatabase feature class – stores location and attributes of 
CULVERTS

Description

Stores point geometry

Unique numeric identifier

FIELD DESCRIPTION

-

-

PREDEFINED 
OPTIONS

GeometryShape

NumericObjectID

FIELD TYPEFIELD

CulvertCulvert

Sill level of weir-NumberSillLevel

Description of purpose and 
function of weir

-Text / MemoPurpFunc

Width of Slide Weir-NumberWidth

Name of Slide Weir-TextName

Unique identifer-Primary Key FieldSlideWeirID

Name of of water carrying / 
holding feature that weir is 
located on.

-TextSpatRelDesc

Identifies type of water 
carrying / holding feature that 
weir is located on.

Drain; 
Watercourse;  
Wetland

TextSpatRel

Northing of weir location-NumberY_coord

Geodatabase feature class – stores location and attributes of 
SLIDE WEIRS

Description

Easting of weir location

Stores point geometry

Unique numeric identifier

FIELD DESCRIPTION

-

-

-

PREDEFINED 
OPTIONS

NumberX_coord

GeometryShape

NumericObjectID

FIELD TYPEFIELD

Slide WeirSlide Weir

Confidence level associated 
with Average Water Depth 
measure.

High;
Medium;
Low

TextSillLevelConf

Calculated;
Modelled;
Derived

Monitoring regime employed in 
wetland

Primary;
Secondary;
Opportunistic

TextMonitoringRegime

Ecological requirements –
optimum timing of inundation

-Text / MemoEcoReq_Timing

Ecological requirements –
optimum duration of inundation

-Text / MemoEcoReq_Duration

Ecological requirements –
optimumu level of inundation

-Text / MemoEcoReq_Level

Ecological requirements –
optimum frequency of 
inundation

-Text / MemoEcoReq_Freq

Ecological character of wetland-Text / MemoEcoCharacter

Records whether photopoint 
exists at wetland

Yes; NoText / BooleanPhotoPt

Additional comments-Text / MemoOther

(Geo) Database table – stores TRANSECTS (CROSS Description

Water Depth Transect

8

Lookup Table

1
1 1

1

1

8

8

Dominant vegetation 
community

Eucalyptus camaldulensis;
Calistemon rugulosis;
Melaleuca halmaturorum;
Melaleuca brevifolia;
Leptospermum lanigerum;
Leptospermum continentale;
Gahnia filum;
Gahnia trifida;
Baumea arthrophylla;
Baumea juncea;
Wilsonia rotundifolia;
Sarcocornia quivquefolia

TextSpecies

Unique identifer-Primary Key FieldVegSpID

(Geo) Database table – stores information relating to vegetation 
speacies

Description

FIELD 
DESCRIPTIONPREDEFINED OPTIONSFIELD TYPEFIELD

DominantVegSpeciesDominantVegSpecies

Structural 
characteristics of 
dominant vegetation 

Woodland;
Low Shrubland;
Shrubland;

TextStructure

Unique identifer-Primary Key FieldVegStructID

(Geo) Database table – stores information relating to vegetation 
structure.

Description

FIELD 
DESCRIPTIONPREDEFINED OPTIONSFIELD TYPEFIELD

DominantVegStructureDominantVegStructure
Joining Table

Any additional salinity level 
related information or 
observations

-TextOtherObs

Records how salinity level 
was determined

Calculated;
Laboratory

TextMethod

Date when salinity level 
measured

-DateDate

ID of person who measured -Foreign Key FieldOperatorID

Salinity level recorded-NumberSalinity

Site ID of monitoring site for 
which salinity data is 
recorded.

-Foreign Key FieldMonSiteID

(Geo) Database table – stores information relating to 
SALINITY levels at monitoring sites.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldSalinityID

FIELD TYPEFIELD

Salinity
ID of dominant veg spForeign Key FieldVegSpId

High Water Mark;
Current Supply;
Veg Association 1;
Veg Association 2

-

PREDEFINED OPTIONS

Comments relating to recordTextComments

Field containing predefined 
options which identify water 
level for which data is 
recorded.

TextWaterLevel

WetlandID of wetland for 
which data is recorded

Foreign Key FieldWetlandID

Unique identiferPrimary Key FieldDomVegSpID

(Geo) Database table – stores DOMINANT VEGTATION SPECIES data 
recorded for differing water levels within the wetland

Description

FIELD DESCRIPTIONFIELD TYPEFIELD

DominantVegSpecies

High Water Mark;
C t S l

-

PREDEFINED OPTIONS

Field containing predefined 
ti hi h id tif t

TextWaterLevel

WetlandID of wetland for 
which data is recorded

Foreign Key FieldWetlandID

Unique identiferPrimary Key FieldDomVegStructID

(Geo) Database table – stores DOMINANT VEGTATION STRUCTURE data 
recorded for differing water levels within the wetland

Description

FIELD DESCRIPTIONFIELD TYPEFIELD

DominantVegStructure

Any additional water level 
related information or 
observations

-TextOtherObs

Date when water level 
measured

-DateDate

ID of person who measured 
water level.

-Foreign Key FieldOperatorID

Water level recorded-NumberLevel

Site ID of monitoring site for 
which water level data is 
recorded.

-Foreign Key FieldMonSiteID

qy y

1

8

(Geo) Database table – stores information relating to 
HISTORY of all monitoring sites.

Description

Site History

1

Description of maintenance  
undertaken

-TextOperations

Purpose / reason for 
undertaking maintenance

-TextPurpose

End date of maintenance 
activity

-DateEndDate

ID of person undertaking / 
performing / requesting 
maintenance.

-Foreign Key FieldOperatorID

Start date of maintenance 
activity

-DateStartDate

Site ID of monitoring site for 
which site maintenance 
information is stored.

-Foreign Key FieldMonSiteID

(Geo) Database table – stores information relating to 
MAINTENANCE history of all monitoring sites.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldMaintHistID

FIELD TYPEFIELD

Maintenance History

for change in operational 
status.

Sill level of weir-NumberSillLevel
Sill level referenced to AHD 
or Reduced level

AHD;
Reduced level

TextSillLevelType

Source of sill level data.Survey;
Field Obs;
Management 
Guideline;
Local History;
Other

TextSillSource

Additional information on 
source of sill level data.

-TextSillSourceOth

Invertl level of weir-NumberInvertLevel
Invert level referenced to 
AHD or Reduced level

AHD;
Reduced level

TextInvertLevelTyp

Source of invert level data.Survey;
Field Obs;
Management 
Guideline;
Local History;
Other

TextInvertSource

Additional information on 
source of sill level data.

-TextInvertSourceOth

Description of purpose and 
function of culvert

-Text / MemoPurpFunc

Height of culvert-NumberHeight

Width of culvert-NumberWidth

Name of of water carrying / 
holding feature that culvert 
is located on.

-TextSpatRelDesc

Identifies type of water 
carrying / holding feature 
that culvert is located on.

Drain; 
Watercourse;  
Wetland

TextSpatRel

Northing of culvert location-NumberY_coord

Easting of culvert location-NumberX_coord

Sill level referenced to AHD 
or Reduced level

AHD;
Reduced level

TextSillLevelType

Source of sill level data.Survey;
Field Obs;
Management 
Guideline;
Local History;
Other

TextSillSource

Additional information on 
source of sill level data.

-TextSillSourceOth

Invertl level of weir-NumberInvertLevel
Invert level referenced to 
AHD or Reduced level

AHD;
Reduced level

TextInvertLevelTyp

Source of invert level data.Survey;
Field Obs;
Management 
Guideline;
Local History;
Other

TextInvertSource

Additional information on 
source of sill level data.

-TextInvertSourceOth

Records whether photopoint 
exists at weir

Yes; NoText / BooleanPhotoPt

Additional comments-Text / MemoOther

Construction Material?TextConstMat
Construction Date-DateConstDate
Flow capacity of weir-NumberFlowCap

Type of Slide WeirFlap Valve;
Rubicon;
Winch;
Block & Tackle;
Jack

TextSlideWeirType
Height of Slide Weir-NumberHeight

Method used to collect 
transect

-TextMethod

ID of person who collected 
transect data

-Foreign Key FieldOperatorID

WetlandID of wetland for 
which transect data is 
recorded

-Foreign Key FieldWetlandID

Date transect data collected-DateDate

Transect document either 
stored in database or 
hyperlinked to disk location

-OLE Object / 
Hyperlink

Transect

(Geo) atabase tab e sto es S C S (C OSS
SECTIONS) of selected wetlands.

esc pt o

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldTransectID

FIELD TYPEFIELD

1

8

8
8

8

1

1

Lookup Table
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Fauna category.  Facilitates 
sorting / filtering

eg. Birds;
Mammals;
Fish;
Amphibians;
Intertebrates;

TextCategory

Scientific name-TextSciName
Common name-TextComName

(Geo) Database table – stores FAUNA list for the USE.Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldFaunaListID

FIELD TYPEFIELD

Fauna ListFauna List

Unique identifierPrimary Key FieldFaunaObsID

Comments relating to a 
particular observation

TextComments

(Geo) Database table – stores FAUNA list for 
the USE.

Description

Unique identifier

FIELD DESCRIPTION

Primary Key FieldFaunaListID

FIELD TYPEFIELD

Fauna Link
Joining Table

8 1

1
1

8

8

8

1 communityTall Shrubland;
Sedgeland;
Closed Sedgeland;
Tussock Sedgeland;
Herbland;
Other

p
salinity level.

g yp

ID of dominant veg structureForeign Key FieldVegStructId

Current Supply;
Veg Association 1;
Veg Association 2

Comments relating to recordTextComments

options which identify water 
level for which data is 
recorded.

Sit ID f it i it fF i K Fi ldM Sit ID

(Geo) Database table – stores information relating to water pH 
at monitoring sites.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldWaterpHID

FIELD TYPEFIELD

pH

1

Any additional water 
temperature related 
information or observations

-TextOtherObs

Date when water 
temperature measured

-DateDate

ID of person who measured 
water temperature.

-Foreign Key FieldOperatorID

Water temperature recorded-NumberWaterTemp

Site ID of monitoring site for 
which water temperature 
data is recorded.

-Foreign Key FieldMonSiteID

(Geo) Database table – stores information relating to WATER 
TEMPERATURES at monitoring sites.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldWaterTempID

FIELD TYPEFIELD

Water Temperature

Description of activity-TextActivity

Purpose / reason for activity-TextPurpose

End date of activity-DateEndDate

ID of person associated with 
activity.

-Foreign Key FieldOperatorID

Start date of activity-DateStartDate

Site ID of monitoring site for 
which site history 
information is stored.

-Foreign Key FieldMonSiteID

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldSiteHistID

FIELD TYPEFIELD
1

1

Time of observation-DateTime

Any additional information 
relating to observation

-TextOtherObs

Date when fauna 
observations made

-DateDate

Site ID of monitoring site for 
which fauna observations 
are recorded.

-Foreign Key FieldMonSiteID

(Geo) Database table – stores information relating to FAUNA 
OBSERVATIONS at monitoring sites.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldFaunaObsID

FIELD TYPEFIELD

Fauna Observations

1

Length of culvert-NumberCulvLength
Number of culverts in place-NumberCulvCount

Records whether photopoint 
exists at culvert

Yes; NoText / BooleanPhotoPt

Additional comments-Text / MemoOther

Construction Material?TextConstMat
Construction Date-DateConstDate
Flow capacity of culvert-NumberFlowCap

Type of culvertBox;
Pipe

TextCulvType

Length of fauna crossing-NumberLength

Description of purpose and 
function of fauna crossing

-Text / MemoPurpFunc

Height of fauna crossing-NumberHeight
Width of fauna crossing-NumberWidth

Name of diversion fauna 
crossing

-TextName

Unique identifer-Primary Key FieldFaunaXID

Name of of water carrying / 
holding feature that fauna 
crossing
is located on.

-TextSpatRelDesc

Identifies type of water 
carrying / holding feature 
that fauna crossing
is located on.

Drain; 
Watercourse;  
Wetland

TextSpatRel

Northing of fauna crossing
location

-NumberY_coord

Geodatabase feature class – stores location and attributes of 
FAUNA CROSSINGS

Description

Easting of fauna crossing
location

Stores point geometry

Unique numeric identifier

FIELD DESCRIPTION

-

-

-

PREDEFINED 
OPTIONS

NumberX_coord

GeometryShape

NumericObjectID

FIELD TYPEFIELD

Fauna CrossingFauna Crossing

Start date of operational 
ti it

-DateStartDate

Unique identifers from 
infrastructure features.  
Facilitates linking of 
infrastructure features with 
operational history

-Foreign Key FieldInfraID

(Geo) Database table – stores information relating to 
OPERATIONAL HISTORY of all fixed infrastructure.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldOpHistID

FIELD TYPEFIELD

Operational History

8

1

8

8

Lookup Table
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etc

Scientific name-TextSciName

Flora category.  Facilitates 
sorting / filtering

eg. Trees;
Shrubs;
Grasses;
Sedges;
Orchids;
etc

TextCategory

Common name-TextComName

(Geo) Database table – stores FLORA list for the USEDescription

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldFloraListID

FIELD TYPEFIELD

Flora ListFlora List

Unique identifierPrimary Key FieldFloraObsID

Comments relating to a 
particular observation

TextComments

(Geo) Database table – stores FLORA list for 
the USE

Description

Unique identifier

FIELD DESCRIPTION

Primary Key FieldFloraListID

FIELD TYPEFIELD

Flora Link
Joining Table

8 1

8

1

1

8

8

8

8

Tables LegendTables Legend

Junction / Joining TableJunction / Joining Table

GeoDataBase GeoDataBase Feature ClassFeature Class (Spatial Object)(Spatial Object)

Lookup TableLookup Table

Database Table (non-spatial)

Any additional water pH 
related information or 
observations

-TextOtherObs

Date when water pH 
measured

-DateDate

ID of person who measured 
water pH.  

-Foreign Key FieldOperatorID

Water pH recorded-NumberWaterpH

Site ID of monitoring site for 
which water temperature 
data is recorded.

-Foreign Key FieldMonSiteID

Any additional rainfall 
related information or 
observations

-TextOtherObs

Date when rainfall 
measured

-DateDate

ID of person who measured 
rainfall.

-Foreign Key FieldOperatorID

Rainfall (mm) recorded-NumberRainfall

Site ID of monitoring site for 
which rainfall data is 
recorded.

-Foreign Key FieldMonSiteID

(Geo) Database table – stores information relating to 
RAINFALL recorded at monitoring sites.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldRainfallID

FIELD TYPEFIELD

Rainfall

1

1

1ID of person associated with 
activity.

-Foreign Key FieldOperatorID

Time of observation-DateTime

Date when flora observations 
made

-DateDate

Any additional comments or 
observations relating to 
vegetation condition

-TextVegCondition

Site ID of monitoring site for 
which flora observations are 
recorded.

-Foreign Key FieldMonSiteID

(Geo) Database table – stores information relating to FLORA 
OBSERVATIONS at monitoring sites.

Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldFloraObsID

FIELD TYPEFIELD

Flora Observations

ID of person associated with 
activity.

-Foreign Key FieldOperatorID

1

Records whether photopoint 
exists at fauna crossing

Yes; NoText / BooleanPhotoPt

Additional comments-Text / MemoOther

Construction Material?TextConstMat
Construction Date-DateConstDate

End date of operational 
activity

-DateEndDate

Description of operation  
undertaken

-TextOperations

Purpose / reason for 
undertaking operation

-TextPurpose

ID of person undertaking / 
performing operation.  

-Foreign Key FieldOperatorID

activity

Purpose / reason for 
undertaking maintenance

-TextPurpose

ID of person undertaking / 
performing maintenance.  

-Foreign Key FieldOperatorID

End date of maintenance 
activity

-DateEndDate

Start date of maintenance 
activity

-DateStartDate

Unique identifers from 
infrastructure features.  
Facilitates linking of 
infrastructure features with 
maintenance history

-Foreign Key FieldInfraID

(Geo) Database table – stores information relating to 
MAINTENANCE HISTORY of all fixed infrastructure.

Description

Description of maintenance  
undertaken

Unique identifier

FIELD DESCRIPTION

-

-

PREDEFINED 
OPTIONS

TextOperations

Primary Key FieldMaintHistID

FIELD TYPEFIELD

Maintenance History

8

1 8

Lookup Table

Lookup Table

Unique identifers from 
infrastructure features.  
Facilitates linking of 
infrastructure features with 
photos

-Foreign Key FieldInfraID

Date photo taken-DateDate

Digital photo either stored in 
database (as OLE Object) 
or hyperlinked to disk 
location

-OLE Object / 
Hyperlink

Photo

Name / description of photo-TextDesc

(Geo) Database table – stores PHOTOGRAPHS.Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldPhotoID

FIELD TYPEFIELD

Photos

88

11

Identifies whether operator 
is external to the 
organisation

Yes; NoText / BooleanExternal

Position of person-TextPosition

Records whether person is 
current employee or not

Yes; NoText / BooleanCurrent

Name of person-TextName

(Geo) Database table – stores PERSONEL INFORMATION.Description

Unique identifier

FIELD DESCRIPTION

-

PREDEFINED 
OPTIONS

Primary Key FieldOperatorID

FIELD TYPEFIELD

OperatorsOperators



SYSTEMATISE
INVENTORISE

CHARACTERISE
PRIORITISE
OPTIMISE

• Define the nature & requirements of  
key system components / processes



Assets
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Operations 
Past Flow Regime

>3000 mg/L<3000 mg/L

Past Flow Regime

Current Flow Regime

Purpose of Regulator

Water Management Guidelines

A. Default position is that surface water flows northward across the overpass 
structure into the Mandina-Cortina Complex and the regulator on the drain 
remains open to confine saline groundwater to the drain for disposal via theremains open to confine saline groundwater to the drain for disposal via the 
Kercoonda S-bend.
B. Trigger: level in Bonneys Camp North reaches 14.1m AHD or Litigation 
Lane Swamps require freshwater surge to remove silt. Quantity: approximately 
500ML is required. Quality: <3,000mg/L. Frequency: 1 in 10 if flow from West 
Avenue doesn't perform function. Timing: Likely to be September-October but 
need to remain flexible according to rainfall conditions.
C. Quality: currently <6,000mg/L, (would prefer <4,000mg/L) Frequency:
<6,000mg/L on an irregular 'as-needs' basis to supplement inundation late in 
season if required (eg to support established Ibis breeding cycle), such that 
total salinity of wetland water would be between 3,000mg/L and 5,000mg/L. If 
source water <4 000mg/L then on a regular basis (1 in 2) Timing: Septembersource water <4,000mg/L then on a regular basis (1 in 2). Timing: September-
October. Duration: 4 weeks of flow.
D. Trigger: Messent is inundated and likely to exceed 10.5m AHD, and/or flow 
volumes likely to exceed storage capacity of BRW wetlands. Frequency: 1 in 
20 is predicted. Timing: August-October. Quality: <3,000mg/L but likely to be 
<1,500mg/L., g



SYSTEMATISE
A t V l & R i t

INVENTORISE
• Asset Values & Requirements
• Risk Exposures
• Management Objectives

CHARACTERISE
PRIORITISE
OPTIMISE



Asset Value 
!KEITH

Bunbury Swamp

Messent Floodplain

The Coorong

Martins Washpool

Prioritisation 
!

Cortina Lake

Bonneys Camp
South

Mandina Marshes

Mandina Lake

Tilley Swamp

Double Swamp

Jip Jip

West Avenue
Floodplain

Henry Creek

Lake Newry

Tilley Swamp CP
Pretty Johnnys

Jaffray SwampRocky Swamp

Floodplain
Hanson Scrub 
Floodplain

D l F bb Fl d l i

Schofields Swamp

Deep Swamp 
Floodplain

Toops Gap

Cockatoo Lak

Del Fabbros Floodplain

!KINGSTON S.E.
Mount Scott
Floodplain



Integrated Monitoring Program
Surface Hydrology
Ecological
Water Quality
GroundwaterGroundwater



The options / benefits part of the 

SYSTEMATISEdecision making process in which
system managers make informed 

judgements about the manipulation

INVENTORISE
judgements about the manipulation 

of flows based upon defined 
strategic objectives, system and 
resource constraints modelled

CHARACTERISE
resource constraints, modelled 

scenarios & real-time information.

PRIORITISE
OPTIMISE



Resource Optimisation Framework
Multiple Independent DatabasesMultiple Independent Databases

SpatialHYDSTRABOMDCDB/LOTSSAWID

S ti l M lti C t i tSpatial 
Planning

Multi Constraint
Q

Multi Constraint

Multi Constraint
Visualisation

Geospatial Relational Database/Server
Query Optimisation

Operational Planning

Commitment Planning

p g

Feedback



ADAPTIVE MANAGEMENTADAPTIVE MANAGEMENT…

…Deliberate & Continuous 
Improvement



ADAPTIVE MANAGEMENT
PLAN Plan the Process
LEARNING BY DOINGTHE PROCESS IMPROVEMENT CYCLE

N la t e ocess
DO Implement the Process
CHECK Monitor & Review the Process and its Outcomes
APPLY Review Performance & Apply Learning

Identify Business Needs
Review 

Performance

Establish Team

Define Options

Analyse Current 
Procedures

& 
Continuously 

Improve P
A

Undertake Feasibility 
Analysis

Define OptionsP
C

Conduct Detailed Design
Monitor 

Performance

C
D

Plan The Implementation
Implement The Plan



Continuous Improvement
The Wheel The Lever & The WedgeThe Wheel, The Lever  &  The Wedge

Manufacturing
Supply Chain

Rural Production
EnvironmentalKnowledge

I f t tEnvironmentalInfrastructure
Technology
Resources

PIPI



Continuous Improvement
The Wheel The Lever & The WedgeThe Wheel, The Lever  &  The Wedge

PISystems
St d dStandards

Documentation



Engineering and Ecological Solutions

 

Saline Groundwater DrainageSaline Groundwater Drainage
Flood 

Mitigation

Environmental Flows

Biodiversity 
Management Agreement g g

Areas



Instrumentation Interfacing



Instrumentation Interfacing

Solar 

Modem
Regulator

Telemetry 
Output

Sensor/Data 
Logger 
Interface

Data 
Logger/Modem 
Interface

Data Logger



LiDAR - Light Detection And Ranging

Also sometimes called Laser Imaging Detection and 
Ranging



LiDAR Data – Ground Strikes

Interference of denser 
vegetation

Drain

Extent of wetland is 
discernable



Triangulated Irregular Network (TIN)



Raster DEM



Depth Volume Relationship

DEPTH - VOLUME PLOT
600,000

500,000

,

et
re

s)

300,000

400,000

ol
um

e 
(c

ub
ic

 m
e

100,000

200,000

W
et

la
nd

 V
o

0
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

Wetland Depth (metres)



Three Dimensional Raster DEM



Wetland Landscape Components

• River Red Gum woodland
• Melaleuca halmaturorum shrubland

14 dominant types have been nominated:

• Melaleuca halmaturorum shrubland
• Melaleuca brevifolia shrubland
• Gahnia trifida tussock sedgeland
• Gahnia filum tussock sedgeland• Gahnia filum tussock sedgeland
• Seasonal emergent macrophytes and herbland
• Drier emergent macrophytes (sedgelands)
• Baumea arthrophylla sedgelandBaumea arthrophylla sedgeland
• Leptospermum continentale shrubland
• Leptospermum lanigerum shrubland
• Callistemon rugulosus shrublandCallistemon rugulosus shrubland
• Samphire saltmarsh
• Semi-permanent/permanent open water
• Saline wetlands



Conceptual Models
Describe the key values and requirements of theDescribe the key values and requirements of the 
components. Melaleuca halmaturorum example:



Threats to Ecological Values

Reduced surface

When restricted to hydrological threats:

Reduced surface 
flooding

Falling water table
Ri i li it iRising salinity in 
shallow groundwater

Inundation with saline 
water

Excessive flooding


