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Foreword 

This guideline is part of a series of National Industry Guidelines for hydrometric monitoring. It 
has been developed in the context of the Bureau of Meteorology’s Improving Water 
Information program. 

Under the Water Act 2007 (Cwlth) the Bureau has key functions to enhance understanding of 
Australia’s water resources. These include responsibilities to “collect, hold, manage, interpret 
and disseminate Australia’s water information” and to “issue National Water Information 
Standards”. In 2010 the Bureau established the Water Information Standards Business 
Forum (the Forum) as a nationally representative committee to coordinate and foster the 
development and endorsement of water information guidelines and standards. In this 
capacity, the Forum supports the Bureau to fulfil its functions as outlined in the Act. 

These National Industry Guidelines have been endorsed by the Forum and present non-
mandatory industry recommended practice. They contain high level guidance and targets 
and are promoted for national adoption. 

The guidelines began as two separate projects funded through the Bureau-administered 
Modernisation and Extension of Hydrological Monitoring Systems program. The first of these 
projects resulted in production of seven draft guidelines for hydrometric monitoring and the 
second produced three draft guidelines specific to the application of acoustic Doppler 
technology for surface water measurement. 

Industry consultation has been a strong theme throughout development and review of the ten 
guidelines. The process has featured active involvement and support from the Australian 
Hydrographers Association, which is considered the peak industry representative body in 
hydrometric monitoring. 

The series of ten guidelines apply to hydrometric water resource monitoring activities 
including aspects relating to surface water level, discharge and water quality monitoring, 
groundwater level and water quality monitoring and rainfall monitoring. Organisations wishing 
to implement these guidelines will need to maintain work practices and procedures that align 
with guideline requirements. Within the guidelines, the term “shall” indicates a requirement 
that must be met, and the term “should” indicates a recommendation. 

The National Industry Guidelines can be considered as living documents. The Bureau is 
accountable for ongoing governance of these guidelines and they will be subject to periodic 
review by the Forum at intervals of no greater than three years. In the review phase, 
consideration will be given to any issues or requests for changes raised by the industry. The 
review process will ensure the guidelines remain technically sound and up to date with 
technological advancements. 
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National Industry Guidelines for hydrometric monitoring 

This document is one part of the National Industry Guidelines for hydrometric monitoring 
series. The guidelines have been endorsed by the Water Information Standards Business 
Forum convened by the Bureau of Meteorology. The series contains the following parts: 

Part 0: Glossary  

Part 1: Primary Measured Data  

Part 2: Site Establishment and Operations (this guideline) 

Part 3: Instrument and Measurement Systems Management 

Part 4: Gauging (velocity-area method) 

Part 5: Data Editing, Estimation and Management 

Part 6: Stream Discharge Relationship Development and Maintenance 

Part 7: Training 

Part 8: Application of Acoustic Doppler Current Profilers to Measure Discharge in 
Open Channels 

Part 9: Application of in-situ Point Acoustic Doppler Velocity Meters for Determining 
Velocity in Open Channels 

Part 10: Application of Point Acoustic Doppler Velocity Meters for Determining 
Discharge in Open Channels 
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National Industry Guidelines  
for hydrometric monitoring 

Part 2: Site Establishment and Operations 

1 Scope and general 

1.1 Purpose 

The purpose of this document is provide guidelines for recommended practice to 
ensure the quality of data gathered from continuous monitoring hydrometric sites is 
sufficient for the intended use. 

1.2 Scope 

This document provides guidelines for the establishment and operation of continuous 
monitoring hydrometric sites. 

1.3 Application 

This guideline applies to the following types of hydrometric monitoring site categories: 

1. Surface water level, discharge, water quality. 

2. Groundwater level, water quality. 

3. Precipitation. 

1.4 References 

1.4.1 Normative references 

The following standards contain provisions which, through reference in this text, 
constitute provisions of this guideline: 

1. Bureau of Meteorology 1997, Guidelines for the siting and exposure of 
meteorological instruments and observing facilities, Observation Specification 
No. 2013.1, viewed 8 February 2013, 
<http://www.bom.gov.au/climate/cdo/about/observation_specification_2013.pdf>. 

2. Bureau of Meteorology June 2002, Precipitation Gauge, Tipping Bucket Type, 
Equipment Specification A1980 (Issue 4).  

3. Bureau of Meteorology, Climate and Water Data Services Branch May 2012, 
Water Data Transfer Format 2012, Groundwater data, implemented as WDTF. 
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4. International Organization for Standardization, Hydrometry - Measuring the water 
level in a well using automated pressure transducer methods, 
ISO/TR 23211:2009.  

5. International Organization for Standardization, Hydrometric determinations -- 
Geophysical logging of boreholes for hydrogeological purposes - Considerations 
and guidelines for making measurements, ISO/TR 14685:2001. 

6. International Organization for Standardization, Hydrometric determinations - 
Pumping tests for water wells - Considerations and guidelines for design, 
performance and use, ISO 14686:2003. 

7. Resources Information Standards Committee, Province of British Columbia, 
Canada, RISC 2006, Continuous water-quality sampling programs: operating 
procedure, ISBN 0-7726-5634-X. 

8. Standards Australia, Measure of water flow in open channels Part 2.2: General—
Establishment and operation of a gauging station, AS 3778.2.2—2001.  

9. World Meteorological Organization 2008, Guide to Hydrological Practices, 
Volume I: Hydrology – From Measurement to Hydrological Information. 
WMO-No. 168. Sixth edition, 2008. ISBN 978-92-63-10168-6, viewed 
12 November 2012, <http://www.whycos.org/hwrp/guide/index.php>.  

10. World Meteorological Organization 2009, Guide to Hydrological Practices, 
Volume II: Management of Water Resources and Application of Hydrological 
Practices, WMO-No. 168, Sixth edition, 2009, viewed 12 November 2012, 
<http://www.whycos.org/hwrp/guide/index.php>. 

1.4.2 Bibliography 

Cognisance of the following was taken in the preparation of this guideline: 

1. Inter-governmental Committee on Surveying and Mapping 02 April 2001, What is 
the difference between WGS84 and GDA94?, ICSM 2000, viewed 19 August 
2010, <www.icsm.gov.au/gda/wgs84fact.pdf >. 

2. International Organization for Standardization, Manual methods for the 
measurement of a groundwater level in a well, ISO 21413:2005. 

3. Resources Information Standards Committee, Province of British Columbia, 
Canada, RISC 2009, Manual of British Columbia Hydrometric Standards, 
Version 1.0. 

4. Tauman M., Shaw P.J.R., Van Dijk M., Melbourne, Australia, 1980, Comparison 
of the Common Australian 203 Millimetre Rain Gauge with the WMO Reference 
Pit Gauge, Bureau of Meteorology Technical Report 37.  

5. Wessels P., 2005, Flow-gauging structures in South African Rivers, Department 
of Water Affairs, South Africa. 

6. World Meteorological Organization, International Workshop on Precipitation 
Measurements (3-7 December 1989, St. Moritz, Switzerland, WMO No. 328, 
1989. 
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1.5 Definitions 

For the purpose of this guideline, the definitions given in National Industry Guidelines 
for hydrometric monitoring, Part 0: Glossary, WISBF GL 100.00–2013 apply. 

2 Safety requirements 

All work undertaken for hydrometric projects shall be in conformance with the relevant 
government legislation and safe work plan(s). 

3 Site establishment and operations 

3.1 General 

3.1.1 Site identification and traceability 

Each site shall have a unique site identifier and station name. 

Organisations shall document the following: 

a) protocols for numbering and naming of the site;  
b) geocoding to MGA94/GDA94;  
c) recording site elevations in metres AHD;  
d) the type of sensors and measurements being obtained from the site; and 
e) the location and identifiers for any reference levels used at the site. 

Geocodes should be recorded for the primary gauge / sensors. Elevation should be 
recorded for each sensor. The protocols shall specify acceptable accuracies for 
geocodes and elevations. The estimated accuracies shall be recorded. 

3.1.2 Site inspections and maintenance 

Inspection and maintenance shall be carried out at least once per year or at intervals 
that meet customer requirements and are documented by the organisation, to verify 
that the site’s operational conditions meet this guideline.  

3.1.3 Site data  

The organisation shall identify its source data, which shall be permanently retained and 
archived in an unedited form using the minimum requirements from National Industry 
Guidelines for hydrometric monitoring Part 5: Data editing, estimation and 
management, WISBF GL 100.05–2013.  

3.1.4 Instrument breakdown and malfunction 

In the event of instrumentation breakdown or operating outside tolerance, the following 
apply: 
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1. Record the actual reading and reading outside tolerance, actions taken and 
results of actions in the site and instrument histories. 

2. All reasonable attempts shall be made to minimise data loss and inconsistencies. 
All metadata pertaining to data from the non conforming instrumentation shall be 
recorded and identified with the site identification and the dataset. 

3.1.5 Data capture for continuous monitoring 

Organisations shall define the appropriate triggers for data capture to meet customer 
requirements in a written procedure.  

NOTE: Triggers would be based on, for example, data exceedance criteria, or 
fixed time logging, depending on instrumentation deployed. Where fixed 
time logging is employed, the frequency should be determined upon review 
of data and comparison with field observation and site history. 

3.1.6 Data verification frequency 

Organisations shall determine customer requirements for 'verification measurements 
and records', including verification frequency. Data verification is not limited to 
calibration of a particular instrument, but verification that the collected data is supported 
by 'spot check' information through the likely range of measurement.  

Methods of data verification include physical site visit observations, observations by 
independent observers, duplicate transducers and facilities such as remote cameras.  

3.2 Surface water sites 

This section deals with the establishment and operation of a monitoring station on a 
lake, reservoir, river or artificial open channel for the measurement of stage or 
discharge or both, or water quality. 

3.2.1 Site establishment 

3.2.1.1 Selection of sites 

Organisations shall maintain documentation of the purpose(s) of the site and shall 
maintain a station history including records of key features and changes 
(e.g. photographs), details of nearby inflows or offtakes, and relevant environmental 
conditions.  

AS 3778.2.2—2001 Preliminary survey and selection criteria, Clause 5.3 applies. This 
clause includes: 

The site selection for observation of stage should be governed by the purpose for which 
records are collected.1 

                                                        
 
1  Source: AS 3778.2.2—2001 Clause 5.3. Reproduced with permission from SAI Global Ltd 

under Licence 1307-c151. This standard can be purchased online at http://www.saiglobal.com. 
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3.2.1.2 Site characteristics 

3.2.1.2.A Level and stage monitoring sites 

Level and stage monitoring sites include streams, lakes, tides, reservoirs and similar. 

The location of the monitoring site should be suitable for its intended primary purpose. 
Examples of use of level measurement in a reservoir situation include: 

• Calculation of gross storage; 

• Calculation of effective storage; 

• Calculation of discharge rates over a spillway; and 

• Hydraulic calculations with respect to the operation of associated hydraulic 
structures and infrastructure such as reservoir discharge valves, hydroelectric 
power stations and similar.  

3.2.1.2.B Site selection at weirs, dams and reservoirs effects 

Where a monitoring site measures reservoir spillway discharge, the monitoring site 
should be located sufficiently close to the spillway to give timely measurements at a 
sufficient distance to avoid hydraulic drawdown effects.  

With artificial weirs such as single notch or compound weirs (crump structure), the 
aspects that need to be taken into account when determining the location of water level 
measurement at different measurement structures include: 

a) Artificial weirs 

— Single notch or multiple notch with dividing walls 

The position of the gauge boards and point of water level measurements 
should equal 2 x H (see Figure 1) or structure limit (level from notch to top 
of flank wall) upstream of the artificial control.  

— Compound structure 

The position of the gauge boards and point of water level measurements 
should equal 4 x H (see Figure 1) or structure limit (level from notch to top 
of flank wall) upstream of the artificial control. 
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Figure 1. Gauge board position 

(Source: Wessels P., 2005) 

b) Dams 

The position of measurement at dams is mostly controlled by the dam design and 
the following examples give some overview of measurement locations. 

— Earth fill dam 

Most earth fill dams make use of an intake tower to perform controlled 
water release via tunnels or pipelines. These types of structures are ideal 
for mounting pipes (recorder wells) for water level measurements and the 
gauge boards are normally mounted opposite the intake tower on the 
upstream side of the earth fill dam. The position of the intake tower is 
normally far enough away from the spillway to prevent damage due to 
debris during flood events. 

— Concrete arch gravity dam 

Double arch concrete dams makes it impractical to mount pipes on the 
upstream side of the dam wall due to the curvature and the depth, which in 
some cases can vary from 20 to 200 m. Provision is normally made for 
water level measurements by incorporating a recorder well or pipe 
connection inside the dam wall. Gauge boards are placed on the river bank 
far enough upstream to ensure that they are not affected by drawdown 
effects (see Figure 2). It is important to note that water level measurements 
or gauge board readings taken at the dam wall could be affected by 
drawdown as a result of the spillway design. 
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Figure 2. Illustration of drawdown effect 

(Source: Wessels P., 2005) 

— Concrete solid gravity dam 

Provision is normally made for water level measurements by incorporating 
a recorder well or pipe connection inside the dam wall, however pipes 
(recorder wells) can be installed on the upstream side due to the vertical 
concrete face. Gauge boards are placed on a river bank far enough 
upstream to ensure that they are not affected by drawdown effects. It is 
important to note that water level measurements or gauge board readings 
taken at the dam wall could be affected by drawdown effects as a result of 
the spillway design. 

c) Natural controls 

For natural controls it is difficult to determine the actual measurement position 
because of the irregular shape and the fact that the control is not perpendicular to 
the flow, especially for low flows. The following aspects need to be taken into 
account in deciding the position. 

— Drawdown effect (apply same methodology as artificial weirs). 

— Instrumentation shall not be placed too far upstream of the control 
otherwise the effect of the upstream pool will be lost. The upstream pool 
creates a change in flow conditions (reducing water velocity and turbulence 
effects).  

— If placed too far upstream, additional inflow or groundwater discharge can 
occur. 

3.2.1.2.C Wave action 

Wave action results in increased uncertainty/tolerance of spot readings, often larger 
than those encountered in stream monitoring sites. It may be necessary to observe the 
levels for a longer period of time to get an estimated mean for the current level reading. 
Depending on the location and accessibility of a gauge, the certainty of the gauge 
reading may be improved by use of dampening tubes/boxes to dampen wave action. 

Consideration should be given to employing dampening algorithms in the monitoring 
system/logic, or physical structures (stilling wells) to reduce the effects of wave action 
on sensor outputs as the sensor output may reflect the wave action, complicating 
further accurate assessment of the current sensor operational tolerance with regards to 
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the validation reading. Metadata associated with validation visits should indicate the 
prevailing conditions and quantify the wave action range. 

3.2.1.2.D Setup and seiche  

Setup, also referred to as wind slope, wind tide or wind denivellation, in a water body 
can result in an increase in measured level above the true ‘still’ level of the water body 
if the monitoring point is located at the downwind end of the water body. Conversely if 
the monitoring site is at the up wind end of the water body due to a different wind 
direction the measured level may be less than the true ‘still’ level. 

A setup often precedes a seiche, a periodic, small amplitude oscillation of the water 
surface about a nodal line. This condition is different from wave action in that the cycles 
are longer in time depending on the size of the reservoir, the preceding wind conditions 
(intensity, direction relative to the reservoir alignment and similar.) 

These conditions impact upon correct reporting of the correct ‘still water level’ of the 
water body. Consideration should thus be given to incorporating algorithms or 
corrections to the data collection/reporting systems that take into account the temporal 
characteristics of these effects that may occur in the water body.  

NOTE: Setup and seiche can also occur in large stream monitoring pools as well 
as tidal installations 

3.2.1.2.E Stage/discharge sites 

A well-planned, well-constructed gauging station meets the following criteria: 

1. It is possible to get an accurate stage (water level) reading from the gauge over 
the designed range. 

2. The control, whether natural or artificial, is stable. 

a) A stable natural control may be a: 

i. bedrock outcrop, or other stable riffle (shoal) for measuring during low 
flow; 

ii. channel constriction for measuring at high flow; or 
iii. falls or cascade that is not submerged at any stage (water level). 

b) A stable artificial control may be a: 

i. rated structure (flume, weir, and similar);  
ii. fish barrier (drop structure); or 
iii. streambed sill (log, concrete, and similar).  

3. Discharge can be measured accurately at all stages where required, either 
through a rated measurement structure or by means of a current meter or 
acoustic Doppler velocity meter. 

4. Uniform flow conditions. 

5. Straight length of channel with uniform cross-section and slope: 

a) Five times section width for artificial canals; and 
b) Up to ten times section width for natural streams. 
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6. The velocity distribution over the width of the section at required capacity shall be 
evaluated (reduce the risk of an abnormal velocity distribution). 

7. Slow approach velocities: 

a) Froude number of less than 0.35 for artificial structures; and 
b) Froude number less than 0.5 for natural controls. 

8. Flow in the stream should be confined to a single well-defined channel with 
stable banks. 

9. Conditions downstream that may cause variable backwater effects, such as from 
tidal influences, flow in downstream tributaries, dams or any other controlling 
features are limited or avoided. 

10. Avoid a site with wide flood plains or where, during floods, water might flow in 
side channels. 

11. Bends upstream of site shall be avoided if possible. 

12. Steep slopes upstream should be avoided if possible.  

13. Roughness of the riverbed and banks shall be investigated at the site to 
determine what effect it will have on the discharge. 

14. Avoid prominent obstructions in a pool that can affect the flow pattern.  

15. Capacity for artificial control if natural control is not available. 

16. A well-planned, well-constructed gauging station should be capable of realising 
the optimal/desired rating sensitivity. 

17. Access to the site, even during flood events, is of prime importance. 

18. Where a monitoring site measures reservoir spillway discharge, the monitoring 
site should be located sufficiently close to the spillway to give timely 
measurements, but a sufficient distance away to avoid hydraulic drawdown 
effects. 

3.2.1.2.F Continuous water quality sites 

A well-planned water quality monitoring site needs to consider the location 
requirements of the sensor for the water quality variable being measured. 

Water quality sensors should be associated with stage and discharge measurement 
wherever possible, subject to customer requirements. 

The variation in the water chemistry across the stream at the sampling site at different 
flow levels should be determined before the station is established. 

Where possible, a well-planned, well-constructed continuous water quality station 
reflects the following criteria: 

1. There should be good mixing of the flow to ensure the measuring point is 
representative of conditions in the stream.  

2. There shall be no tributaries in the general vicinity of the sampling site that could 
affect uniform flow and increase cross-sectional variability. 

3. There shall be one stream channel along which all of the flow passes.  
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4. There shall be minimal signs of erosion and deposition in the stream at the 
sampling site. 

5. Stable banks are required to accommodate periods of high water.  
Adapted from Resources Information Standards Committee, 2006 

3.2.1.3 Design and construction 

3.2.1.3.A Level/stage/discharge monitoring sites 

AS 3778.2.2—2001, Clause 5.4 (Establishment of stage-discharge relation gauging 
station) applies for measurement of level and discharge. This specifies: 

The reference gauge and water level recorder should be located as closely as possible to 
the measuring reach.2 

3.2.1.3.B Continuous water quality  

The following from the Continuous water-quality sampling programs: operating 
procedure applies: 

Sensor deployment refers to the way that the sensor comes into contact with the ambient 
water. There are two main deployment methods:  

a) The sensor is either placed in the stream—an ‘instream system’; or 

b) The stream water is brought out of the stream to the sensor—called a ‘flow through 
system’ or a side-stream system. 

The deployed equipment may be positioned in several different ways. It may be fixed 
vertically, fixed at an angle to the bank, or contained in a retractable boom. In lakes and 
slow moving water such as in reservoirs, the deployment tube may be anchored to a 
buoy or raft. 

(Source: Resources Information Standards Committee, 2006) 

Organisations should document the exact location, civil structures/conduits, hardware, 
software, telemetry/data delivery system. 

3.2.1.4 Datum 

AS 3778.2.2—2001, Clause 5.5 (Establishment and operation of a stage-fall-discharge 
relation gauging station (two gauges)) applies.3 This Section prescribes: 

1. The datum may be a recognised datum such as mean sea level (Australian 
Height Datum) or an arbitrary datum plane. 

2. If an arbitrary datum plane is used, it should be referred to a benchmark of known 
elevation by accurate levelling. 

3. Gauge zero should be correlated with a national datum through a benchmark. 
                                                        
 
2  Source: AS 3778.2.2—2001 Clause 5.4. Reproduced with permission from SAI Global Ltd 

under Licence 1307-c151. This standard can be purchased online at http://www.saiglobal.com. 
3  Source: AS 3778.2.2—2001 Clause 5.5. Reproduced with permission from SAI Global Ltd 

under Licence 1307-c151. This standard can be purchased online at http://www.saiglobal.com. 
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4. Gauge zero and the station benchmark shall be checked at least annually. 

Each organisation shall maintain records of all survey equipment test and survey data. 

3.2.1.5 Levels and cross-sections 

Where the prevailing water level permits, as a minimum, the following assets shall be 
check levelled, utilizing existing benchmarks at the station: 

1. Staff gauges. 

2. Cease to flow. 

3. Orifice. 

AS 3778.2.2—2001, Section 6 (Direct discharge-gauging stations) specifies different 
survey requirements for different streamflow measurement methodologies, such as 
stationary meter, moving boat, and similar. Use of one of these techniques is 
mandatory.  

For cross-sections, preparatory work of AS 3778.2.2—2001, Clause 5.4.2 applies. In 
addition: 

a) During establishment, the position of each cross-section should be identified by 
visible and clearly identifiable permanent markers on the banks of the rivers, or 
by capturing coordinates of cross section limts by GPS stored as site metadata; 

b) Uncertainty in estimation of width should not exceed 0.5% of the true value; 
c) Cross-sectional information shall be recorded at establishment and during the 

operation of the station. The minimum requirement for cross-sections shall be 
two cross-sections: 
i). station control; and 
ii). the gauges/sensor reference point. 

d) Depending on the nature of the stream topography it may also be beneficial to 
obtain: 
i). cross-sections at fixed cableway/traveller-way sections (potential uses 

include high flow gauging evaluations); 
ii). long section surveys; and 
iii). high flow control survey information. 

e) Cross-section resurveys shall be undertaken at documented intervals which meet 
customer requirements, following extreme events or when there is evidence that 
a change in stream topography has occurred or is suspected. 

f) Additional cross-section(s) shall be taken as required to validate stage-discharge 
relationships. See National Industry Guidelines for hydrometric monitoring, 
Part 4: Velocity Area Method, WISBF GL100.04–2013 for information when 
additional cross-sections are required. All cross-section data shall be reduced 
(converted to ‘reduced level’) and documented in a relevant database. A hard 
copy of raw and reduced field data shall be appropriately archived. 

NOTE: Physical marking of cross-sections may not permitted in all circumstances, 
e.g. within National Parks. In these cases, GPS metadata of cross-section 
position should be recorded. 
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3.2.2 Site operations 

3.2.2.1 Primary gauge plates calibration 

AS 3778.2.2—2001, Clause 5.2.2 (Gauge-zero elevation) applies. This Section 
includes: 

The zero of the gauge shall be correlated with a national datum through a station 
benchmark. The gauge zero and the other gauge divisions should be checked annually 
with respect to this benchmark.4  

The national datum shall be a recognised datum, e.g. the Australian Height Datum. 

Where practical, the primary gauge and sensor/sensing point should not be physically 
connected. If it is not practical to separate them, each shall be checked against the 
site control datum. This check should be made at least annually, or when a shift in 
rating is observed through gauging data to identify the cause of the rating change. 

The primary gauge plate shall be calibrated, and adjusted where a change greater than 
±3 mm or other documented figure meeting customer requirements, is detected using 
an independent survey method with sufficient precision to detect this. All other gauge 
plates shall be calibrated, and adjusted where errors of greater than ±3 mm per metre 
of gauge plate are found, as measured against the primary gauge plate using an 
independent survey method with sufficient precision to detect this. 

3.2.2.2 Sensor spot checks (level and water quality) 

If the difference between sensor system and reference reading is less than the 
tolerance, the data are within acceptance criteria and no adjustment is required.  

The sensor system may require adjustment where the difference between sensor 
system and reference reading is greater than the tolerance.  

Field sensor system spot checks shall be undertaken at a minimum frequency of 
one (1) spot check per annum. Some instruments (e.g. water quality sensors) shall 
require more frequent spot checks. Refer to manufacturer’s manuals and the 
organisation’s calibration and spot check records to determine an optimal frequency of 
test and service. These records shall be retained and associated with site and 
instrument history so that other records for the site and instruments used can be found. 

Calibration records of reference instruments used to perform spot checks shall be 
maintained. 

Spot check records shall be retained. 

NOTE:  Refer to definitions of ‘spot check’ and ‘calibration’ in National Industry 
Guidelines for hydrometric monitoring, Part 0: Glossary, WISBF GL 
100.00–2013. 

                                                        
 
4  Source: AS 3778.2.2—2001 Clause 5.2.2. Reproduced with permission from SAI Global Ltd 

under Licence 1307-c151. This standard can be purchased online at http://www.saiglobal.com. 
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3.2.2.3 Routine check and service visits 

Organisations shall determine the optimum frequency of routine check and service 
visits based on purpose for the site, and shall schedule activities to minimise the drift 
from acceptable tolerances for references, parameters measured and controlling 
features. 

Spot checks shall be undertaken and documented to provide evidence that the 
difference between sensor system and reference reading is less that the acceptable 
tolerance. Where the difference is outside tolerance, full calibration shall be 
undertaken. 

Spot check records shall be retained. 

3.2.2.4 Discharge measurement 

A discharge measurement or gauging shall be undertaken at ‘gauge-able’ sites as 
specified by the organisation to maintain the accuracy for the purpose. 

The gauging should be ‘computed’ in the field and the deviation checked against the 
stage-discharge curve. 

If the gauging deviates by greater than ±10% or some other figure specified by 
customers, then additional field validation checks shall be taken to determine any 
physical site attribute changes (shall be documented), or any technology discrepancies 
(stage recording, offsets, gauging equipment, etc.) or human impacts during the 
processes. 

If the current gauging deviates from the current rating table more than the 
customer/business agreed percentage then that station’s rating shall be reviewed”. Any 
real time users (such as water supply authorities) of the stage (water level) data should 
be notified of the suspected change as soon as possible. 

Gauging details shall be transferred to an appropriate data base and original (soft and 
hard copies) archived. 

3.3 Ground water sites 

3.3.1 Site establishment 

Organisations shall document the purpose(s) of the site and shall maintain a station 
history including records of: 

1. Key features and changes (e.g. bottom depth checks, site photographs). 

2. Drillers logs and/or construction logs (these should include details such as 
bottom depths, screened intervals, casing diameters etc).  

3. Proximity to groundwater pumping stations (static) likely to have a drawdown 
impact at the groundwater monitoring site. 

4. Timing of readings when nearby pumping stations were operated, if available. 

5. Relevant environmental conditions. 
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3.3.2 Site operations 

3.3.2.1 Datum 

All groundwater observation data shall be reported against an initial datum (ID). The 
datum shall be recorded with the observations. 

The vertical depth of groundwater level and the survey reference points in relation to an 
initial datum are essential.  

A Reference Point used to tie a site into an initial datum may be utilised as an 
Observation Point (see also 3.3.2.2.). Reference points may include top of casing 
(TOC), natural surface level (NSL) or any other local fixed point (Figure 3). 

The preferred height datum is Australian Height Datum (AHD).  

Where a datum other than a recognised datum such as AHD is used, organisations 
shall connect this datum to AHD. 

3.3.2.2 Data attributes 

Disparities in groundwater observation data are common given the complexities 
associated with data gathering. These complexities vary with the type of bore and 
groundwater measuring equipment. There are two very distinct types of bores — 
flowing (artesian) and non-flowing (sub artesian). Since the artesian bore water rises 
up to a point above the land surface, the bore pressure and the water temperature are 
used to estimate the groundwater level. The distance to water from the initial datum for 
a non-flowing bore can be monitored by several methods, which include submerged 
pressure sensor, shaft encoder, plopper and dip test. Clearly there are many 
observation types one can identify, depending on the type of bore, the method and the 
place of measurement (Figure 3). 
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Figure 3. Key points in groundwater observations 

(Source: Bureau of Meteorology 2012, page 6) 

These four points support groundwater measurement: 

• Initial Datum (ID), see section 3.3.2.1 

• Reference Point (RP), the physical point used to tie the site into a datum. In some 
cases a local benchmark will be needed to connect the RP to the ID 

• Observation Point (OP), the physical point at which the observation is taken 

• Observation (OBS), the actual measurement such as groundwater height, depth 
or pressure. 

Organisations shall store onsite groundwater levels in the form that meets their 
immediate customer requirements. Organisations shall make data available in both 
these forms: 



National Industry Guidelines for hydrometric monitoring  
WISBF GL 100.02–2013 Site establishment and operations 

Page 22 of 36 

1. Groundwater level above the Australian Height Datum (AHD). In this case results 
are always positive unless the water table is below sea level. 

2. Groundwater level below natural surface level (NSL). Results below the surface 
are always positive. Negative results indicate a flowing (e.g. artesian) water 
source. 

Figure 4 shows: 

a) observations where Top Of Casing (TOC) is the OP (OP#1); 

b) observations where a submerged sensor is the OP (OP#2); 

c) observation reported as level about AHD; and 

d) observation reported as level below NSL. 

 

RL AHD

OP#2

NSL

TOC

ID = AHD

RP

OBS

OP#1

Report observation 
compared to NSL
OBS above NSL -ve
OBS below NSL +ve

Report observation 
compared to ID
OBS above ID +ve

 
Figure 4. Data attributes for groundwater measurement 

(Credit: John Hayes and Grant Robinson) 
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3.3.2.3 Continuous monitoring 

Sensors used in monitoring groundwater levels shall have a manufacturer’s uncertainty 
of ± 0.1% full scale deflection (FSD).  

NOTE: This means that a 0-10 m range to the sensor has an uncertainty of 
±10 mm.  

It is recognised that additional sources of error exist in any monitoring system and that 
these errors add to the overall uncertainty of the groundwater level. These additional 
sources of error have been arbitrarily estimated at ±0.1% FSD of the range of the 
sensor. Continuous improvement efforts should be employed to reduce and/or 
eliminate as many sources of uncertainty as is realistic. If this overall uncertainty 
(±0.2% FSD) exceeds customer requirements then further investigations shall 
endeavour to identify and eliminate sources of error. 

3.3.3 Manual readings 

Any groundwater manual reading shall be capable of achieving a measurement 
uncertainty of ±20 mm, or to documented customer requirements, based on current 
measuring technique capabilities. Manual readings shall be taken for:  

1. Reference purposes to establish the elevation of the water level sensor at the 
end or start of each continuous monitoring period. 

2. To validate continuous reading of fixed level instrument installations. 

3. Measuring water level where continuous monitoring is not available. 

3.4 Precipitation sites 

The site establishment criteria for continuous monitoring precipitation sites within this 
guideline are adapted from and consistent with the Australian Bureau of Meteorology’s 
Observation Specification No. 2013.1 which in turn conforms to or exceeds 
requirements stipulated by the World Meteorological Organization (WMO). These 
specifications are to be met wherever possible.  

However, the location of hydrometric sites is commonly dictated by a primary 
requirement to measure surface water stage or discharge or both, and/or water quality. 
Under these circumstances site selection requirements described in Section 3.2 may 
take precedence and govern site selection. Opting for precipitation sites which do not 
meet the criteria outlined in Section 3.4 Precipitation Sites for whatever reason will 
reduce the scientific acceptability of precipitation data. When exceptions to Section 3.4 
of this guideline shall be made they shall be clearly documented and identified within 
metadata. 

In order to obtain precipitation records that are consistent over time and comparable 
between sites, standard procedures which apply to all sites shall be written and 
followed for: 

a) site establishment; and 
b) site operations. 
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3.4.1 Site establishment 

3.4.1.1 Selection of sites 

3.4.1.1.A General site selection considerations 

The selection of a site for meteorological installations is a complex process and a 
degree of judgment is normally required. A preferred site and one or more alternative 
sites should be selected as the first step. It is vital that the site selection process be 
correctly documented and the exposure of the instrumentation to be installed at that 
site clearly identified. 

Consideration should be given to the selection of sites where some form of pre-existing 
security is available (e.g. restricted public access). The selected site shall have 
adequate site access for calibration, maintenance and inspection purposes. 

3.4.1.1.B Representative measurements 

The selected site shall be representative of the mean conditions over the area of 
interest, unless it is intended that the instrument installed is to monitor extreme or 
specific localised phenomena. For most applications, a precipitation gauge should be 
located near the geographic centre of the area for which it is intended to represent in 
lowlands and level areas. For mountainous areas, the gauge should be installed at or 
slightly above the mean altitude of the representative area. 

The deformation of the windfield over and around the gauge can greatly alter the 
amount of precipitation collected. This problem is exacerbated by strong winds and is 
affected by the slope and roughness of the surrounding terrain and the presence of 
forests and buildings, as well as the geometry of the gauge. Snow catch is affected 
significantly more by wind effects than is liquid precipitation. 

An assessment of the micro scale meteorological influences of the area should take 
into account the following: 

a) the effects of topography (terrain, coastlines, large bodies of water); 
b) prevailing winds and direction(s) from which significant weather is likely to 

approach; 
c) vegetation; and 
d) current and future urban and/or industrial developments and infrastructure. 

Topographic and local maps or, satellite imagery or aerial photography, and/or 
climatological records should be consulted where available when preparing this 
assessment. 

The precipitation station should not be sited on or close to steep slopes, ridges, cliffs or 
hollows.  

Where a site is in an area subject to accumulations of blown sand, silt or salt, the 
design of the installation should take into account the weather conditions which 
normally create the accumulations and minimise them. 
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3.4.1.1.C Environmental considerations 

The site should afford some protection against environmental conditions which may 
cause corrosion, including salt (sea or salt lake origin) and chemical contamination 
(such as from adjacent industry or freeway). 

Sites, including access areas should be selected so as to minimise disturbance to 
areas (including fauna and flora) with sensitive or competing land uses. 

The facility shall also be positioned to minimise its impact on the environment. 

3.4.1.2 Instrument siting 

The amount of precipitation collected by a precipitation gauge is affected by a number 
of factors including those relating to exposure and sheltering of the instrument, height 
of the gauge orifice and the nature of the ground surface immediately surrounding the 
instrument. These factors should be taken into consideration when siting and installing 
a precipitation gauge. 

3.4.1.2.A Sheltering and exposure 

Ideally, a precipitation gauge should be sited to reduce wind effects over the gauge 
orifice, as wind is the greatest source of disturbance in precipitation measurements. 
The aim of effective sheltering is to reduce the horizontal component of the wind field to 
zero hence increasing the precipitation catch of the gauge. Precipitation gauges may 
be artificially protected by a wind shield arrangement, such as a nipher shield. 
Alternatively it is desirable that the gauge be surrounded uniformly by obstacles 
(e.g. trees, shrubs or scrub) of uniform height such that the obstacles act as a 
windbreak for winds from all directions. Obstacles are considered of uniform height if 
the ratio between the highest and lowest height is less than 2.  

Obstacles should not be closer to the gauge than twice their height above the gauge’s 
orifice (1:2 exposure), with a distance of four times their height being optimal 
(1:4 exposure) as illustrated in Figure 5. For example, if nearby shrubs are two metres 
higher than the gauge’s orifice they should be at least four metres away from the gauge 
and optimally eight or more metres away. 

 
Figure 5. Precipitation gauge siting in relation to surrounding obstacles 

(Credit: Linton Johnston) 
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Sheltering and exposure of the instrumentation installed at the site shall be 
documented by photograph, measurement and sketch North, South, East and West 
around the instrument. If an artificial wind shield arrangement is in place (such as a 
nipher shield or equivalent) this shall be documented in metadata. This document is the 
baseline record of original site sheltering and exposure conditions. After establishment, 
the sheltering and exposure identification documentation shall be: 

1.  updated whenever the sheltering and exposure of the instruments alters; or 

2.  checked annually. 

3.4.1.2.B Height of gauge orifice 

The height of the gauge orifice above ground level is a critical factor, which affects the 
amount of precipitation captured by the gauge.  

Wind speed increases rapidly with increases in height for the lowest few metres of the 
atmosphere, which means that measured precipitation decreases as the height of the 
gauge orifice above ground level increases.  

Within the first few centimetres above ground level, some ground splash may occur 
during heavy to moderate rain. If the gauge orifice is located within this zone, a 
substantial amount of precipitation may splash into the gauge from the ground. A small 
proportion of the incident rain will also splash out of the gauge. 

The height of the gauge orifice should therefore be 300 mm above the ground level. 
Where other constraints render this height totally impractical, heights of greater than 
300 mm may also be accepted provided the reasons are clearly documented and the 
height above ground level is recorded in site metadata.  

In general it is undesirable to locate a precipitation gauge on a fence or pole. However, 
should a site be found with uniform obstructions over the surrounding area (radius in 
the order of 50 metres) at a given height, positioning the gauge on a pole that would 
give the gauge an effective 1:4 exposure above these obstructions may be justified. 

In snow prone areas, a site sheltered from the wind as much as possible by 
obstructions in the middle distance (i.e. in the range of 50 m to 100 m from the gauge) 
should be chosen. The gauge should be mounted above the highest level of 
accumulated snow for that location. 

The impact of exposure conditions including height of gauge orifice upon precipitation 
catch is discussed in Bureau of Meteorology Technical Report 37 by Tauman et al. 
(1980). 

3.4.1.2.C Area surrounding the instrument 

The gauge should be mounted such that the surrounding surface (within 1 m) is 
covered by short grass, or a semi porous, slightly irregular covering such as gravel, 
loosened soil and similar where these are the naturally occurring surfaces of the area. 

Continuous monitoring precipitation sites can experience considerable growth of 
vegetation between routine maintenance visits, which can adversely affect the readings 
from gauges mounted close to the ground. In these situations, some form of vegetation 
suppression growth technique should be used (e.g. the use of a sheet of plastic 
covered by a thick layer of wood chips or other similar material). 
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Hard flat surfaces such as concrete, asphalt and rock should be avoided as this leads 
to excessive in-splashing. These types of surface may also raise the temperature of the 
gauge through direct heating from the sun, which may lead to excessive evaporation of 
the precipitation being captured by the gauge. 

3.4.1.2.D Measurement of snow fall 

The reliable measurement of snow has been demonstrated to be highly inaccurate, 
particularly in regions where wind velocities are high. It becomes almost impossible in 
blizzard conditions to distinguish between newly fallen snow and snow that has blown 
from elsewhere. 

Measurement of snow depth is distinct from measurement of water equivalent of snow, 
due to snow being less dense than water. The water equivalent of a snow fall is the 
amount of liquid precipitation contained in that snow fall. 

When measuring water equivalent of snow, consideration should be given to the use of 
specialised weighing gauges or heated gauges, as conventional precipitation gauges 
may freeze or block with snow. Care should be taken to adjust heating to a level just 
sufficient to melt the snow as the heating process increases evaporation from the 
gauge. 

Consideration should also be given to wind shields to improve the catch effectiveness, 
such as the Tretyakov shield and Valdai double fence arrangement as described in the 
World Meteorological Organization publication, International Workshop on Precipitation 
Measurements (WMO No. 328, 1989). 

Optical precipitation gauge devices have the potential to measure snowfall more 
accurately than conventional gauges. These may be mounted on poles to raise them 
above the worst of the drifting snow. Wind effects are greatly reduced with this type of 
sensor. 

3.4.2 Site operations 

3.4.2.1 General requirements 

A typical site visit has four main objectives: 

1.  Observe and maintain good access, security and exposure conditions; 

2.  Identify any problems with the operation of the site, particularly any factor 
affecting data quality, and determine the quality of record since the previous visit 
to identify any problems; 

3.  Check the calibration of the precipitation gauge and functionality; and 

4.  Carry out routine maintenance to ensure continued good quality record. 

Local work instructions shall document specific procedures for routine check and 
service visits. 

The optimum frequency of routine check and service visits shall be determined and 
documented based on the purpose for the site and accuracy requirements of the data. 
Activities shall be scheduled to minimise the drift from acceptable tolerances for 
parameters measured. 
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Changes to the location and exposure of a precipitation gauge should be avoided to 
preserve consistency of the precipitation record. 

3.4.2.2 Calibration and spot checks 

Calibration procedures and records for precipitation gauges shall be developed and 
maintained in accordance with requirements detailed in National Industry Guidelines for 
hydrometric monitoring, Part 3: Instrument and Measurement Systems Management, 
WISBF GL 100.03–2013. 

Procedures for spot checks of precipitation gauges shall be documented, and shall 
detail methodology, required frequency of checks, tolerances and actions to be 
followed in the field. 

Spot check records shall be retained and shall include documentation of any recorded 
sensor errors, action taken as a result of the spot check, and details of post adjustment 
spot checks if applicable. 
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Appendix A Training 

A.1 Training session outline 

LEARNING ELEMENTS RESOURCES DESCRIPTION  

 Identify and understand the “Purpose” 
and “Scope” of this guideline 

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Discussion with reference to the guidelines document Face to face delivery 

1.4.1 Normative references Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Trainers to ensure the learner’s ability to source and use reference material Face to face delivery 

Identify and discussion on “Safety 
Requirements” relevant to this 
guideline 

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Discussion with reference to the guidelines document Face to face delivery 

3 Site establishment and operations 
3.1.1 Address and discussion on: “Site 
identification and traceability" 

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Address site documentation: 
• naming and numbering protocols 
• geocoding 
• site details and elevations to AHD. 

Face to face delivery 

3.1.2 Address and discussion on: “Site 
inspections and maintenance” 
 

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Address: 
• inspection and maintenance intervals 
• documentation/record keeping of this information 

Face to face delivery 

3.1.3 Address and discussion on: "Site 
data" 

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Address: 
• provide a definition of “source data” 
• provide a definition of “unedited” data 
• outline the reference to National Industry Guidelines for hydrometric 

monitoring, Part 5: Data Editing, Estimation and Management,  
WISBF GL 100.05–2013. 

Face to face delivery 
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LEARNING ELEMENTS RESOURCES DESCRIPTION  

3.1.4 Address and discussion on: 
"Instrument breakdown and 
malfunction" 

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Explain how to identify the elements of operation that depict a breakdown 
and/or malfunction of an instrument 
Address: 

• recording of actual versus “outside of tolerance” readings 
• recording appropriate actions taken and the results of these actions 
• recording of actions and results, along with all readings in the site and 

instrument histories and the dataset. 

Face to face delivery 

3.1.5 Address and discussion on: "Data 
capture for continuous monitoring" 

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Explain how an organisation should define default intervals 
Provide example on setting triggers 

Face to face delivery 

3.1.6 Address and discussion on: "Data 
verification frequency” 

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Address: 

• documenting customer requirements 
• methods of data verification 
• keeping of records. 

Face to face delivery 

3.2 Surface water sites    

3.2.1 Site establishment Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Address documentation of: 
• purpose of the site 
• key features 
• changes. 

Face to face delivery 

3.2.1.2 Site characteristics Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Provide examples of “primary purpose” 
Address sections on: 

• examples contained in the body of this guideline document 
• wave action 
• stage/discharge sites 
• continuous water quality sites. 

Face to face delivery 

3.2.1.3 Design and construction Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Address sections on: 
• stage/discharge and reservoir sites 
• continuous water quality 

Face to face delivery 
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LEARNING ELEMENTS RESOURCES DESCRIPTION  

3.2.1.4 Datum Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Address: 
• explain AHD versus arbitrary datum 
• explain the term “gauge zero” 
• documentation of survey. 

Face to face delivery 

3.2.1.5 Levels  Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Define: 
• which assets shall be check levelled, utilizing existing benchmarks at 

the station 
• cross-section requirements e.g. establishment, marking and 

documenting uncertainty.  
Explain: 

• position and number of cross-sections 
• when cross-sections should be taken. 

Face to face delivery 

3.2.2.1 Primary gauge plates 
calibration 

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Address: 
• Primary gauge plates and adjustment 

Face to face delivery 

3.2.2.2 Sensor spot checks (level and 
water quality)  

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Explain:  
• Sensor system and reference readings and how this may affect data  

Face to face delivery 

3.2.2.3 Routine check and service visits  Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Define: 
• frequency of routine check and service visits 
• reasons/purpose of visits 

Face to face delivery 

3.2.2.4 Discharge measurement Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Explain: 
• frequency of gauging 
• computation 
• gauging deviation 
• number of gaugings at different sites 
• recording archiving. 

Face to face delivery 

3.3 Ground water sites    

3.3.1 Site establishment  Site establishment and characteristics are not specified within the scope of 
this guideline 

Face to face delivery 
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LEARNING ELEMENTS RESOURCES DESCRIPTION  

3.3.2 Site operations    

3.3.2.1 Datum Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Define: 
• datum 
• gauge zero and frequency of checks 
• groundwater site reference points. 

Face to face delivery 

3.3.2.2 Data attributes Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Explain and demonstrate this reference – Water Data Transfer Format as 
basis for national practice 

Face to face delivery 

3.3.2.3 Continuous monitoring  Copies of all guidelines and 
definitions documents. 
Access to all reference  

Explain aspects of uncertainty when measuring/monitoring groundwater  Face to face delivery 

3.3.3 Manual readings Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Explain aspects of uncertainty when measuring/monitoring groundwater Face to face delivery 

3.4 Precipitation sites     

3.4.1 Site establishment    

3.4.1.1.A General site selection 
considerations  

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Explain: 
• site exposure 
• methods of recording and documenting site exposure 
• methods to carry out site assessment 
• security 
• access/egress. 

Face to face delivery 

3.4.1.1.B Representative 
measurements 

Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Discuss elements of representative measurements as defined within the text 
of the guideline 

Face to face delivery 

3.4.1.1.C Environmental considerations Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Discuss environmental aspects such as: 
• minimal disturbance 
• surrounding influences. 

Face to face delivery 
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LEARNING ELEMENTS RESOURCES DESCRIPTION  

3.4.1.2 Instrument siting    

3.4.1.2.A Sheltering and exposure Copies of all guidelines and 
definitions documents. 
Access to all reference material 

Discuss general siting principles as defined within the text of the guideline Face to face delivery 

3.4.1.2.B Height of gauge orifice Copies of all guidelines and 
definitions documents. 
Access to all reference material 

Discuss general siting principles as defined within the text of the guideline Face to face delivery 

3.4.1.2.C Area surrounding the 
instrument 

Copies of all guidelines and 
definitions documents. 
Access to all reference material  

Discuss general siting principles as defined within the text of the guideline Face to face delivery  

3.4.1.2.D Measurement of snow fall Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Explain the methods of measuring snow: 
• weighing method 
• thawing method 
• wind shielding 
• orifice siting. 

Face to face delivery 

3.4.2 Site operations    

3.4.2.1 General requirements Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Discuss elements of snow measurement as defined within the text of the 
guideline 

Face to face delivery 

3.4.2.2 Calibration Copies of all guidelines and 
definitions documents. 
Access to all reference material. 

Explain calibration and adjustment record keeping Face to face delivery 



National Industry Guidelines for hydrometric monitoring 
WISBF GL 100.02–2013 Appendix A Training 

Page 34 of 36 

A.2 Training learning resources 

A.2.1 Introduction 
Welcome to the learner resource for National Industry Guidelines for hydrometric 
monitoring, Part 2: Site Establishment and Operation, WISBF GL 100.02–2013. The 
purpose of this resource is to develop your knowledge and skills and improve your 
competency in this guideline.  

A.2.2 Section references 
The table below shows elements of the guideline that are covered in this learner 
resource. This may help the learner to map their progress as they work their way 
through this resource. 

Sect ion Unit  e lement 

1 Scope and general 1.1 Purpose 
1.2 Scope 
1.3 Application 

1.4.1 Normative references  

1.5 Definitions  

2 Safety requirements  

3 Site establishment and operations  

3.1 General 3.1.1 Site identification and traceability 
3.1.2 Site inspections and  
3.1.3 Site data 
3.1.4 Instrument breakdown and malfunction 
3.1.5 Data capture for continuous monitoring 

3.2 Surface water sites 3.2.1 Site establishment 
 3.2.1.1 Selection of sites 

  3.2.1.2 Site characteristics 
  3.2.1.2.A Level and stage monitoring sites 
  3.2.1.2.C Wave action 
  3.2.1.2.D Setup and seiche  
  3.2.1.2.E Stage/discharge sites 
  3.2.1.2.F Continuous water quality sites  

  3.2.1.3 Design and construction 
  3.2.1.3.A Level/stage/discharge monitoring sites 
  3.2.1.3.B Continuous water quality 
 3.2.1.4 Datum 
 3.2.1.5 Levels and cross-sections 

   3.2.2.1 Primary gauge plates calibration 
  3.2.2.2 Sensor spot checks (level and water quality) 
  3.2.2.3 Routine check and service visits 
  3.2.2.4 Discharge measurement   
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Sect ion Unit  e lement 

3.3 Ground water sites 3.3.1 Site establishment 
3.3.2 Site operations 
 3.3.2.1 Datum 
 3.3.2.2 Data attributes 
 3.3.2.3 Continuous monitoring 
3.3.3 Manual readings 

3.4 Precipitation sites 3.4.1 Site establishment 
 3.4.1.1 Selection of sites 
 3.4.1.2Instrument siting 

 3.4.2 Site operations 
 3.4.2.1 General requirements 
 3.4.2.2 Calibration 

A.2.3 Who needs this competency? 
This learning material covers the skills and knowledge required for a person to use and 
understand National Industry Guidelines for hydrometric monitoring Part 2: Site 
Establishment and Operation, WISBF GL 100.02–2013.  

A.2.4 Learning outcomes 
At the completion of this learner resource you will be competent in the following: 

• Use the guidelines document for reference 

• Use the guideline in day to day operations 

• Access the material referenced in the guidelines document 

• Have an understanding of water information guidelines 

• Ability to use and understand related internal procedures and work instructions. 

A.2.5 Health and safety considerations 
Health and safety guidelines shall always be considered when employees peruse and 
implement guidelines, procedures and work instructions. 

Employees carrying out elements contained in this document and the guideline should 
be adequately trained in all relevant health and safety guidelines, workplace 
instructions and these guidelines should be followed to ensure the safest possible 
practice is enacted when carrying out these tasks.  

A.2.6 Environmental considerations 
Compliance with this guideline may involve working in the environment. As such care 
should be taken to: 

• Prevent unnecessary damage to the site environment 

• Prevent unnecessary disturbance of the natural environment 
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• Carefully construct any infrastructure to minimise impacts on the environment and 
river flow conditions 

• Plan access roads to sites to minimise impacts during all seasonal conditions. 

A.2.7 What resources will I need? 
• Workplace policies and procedures 

• Manufacturer manuals, requirements and specifications 

• Codes of practice 

• Workplace equipment, tools and instruments 

• Workplace reports 

• Workplace maps, plans and instructions 

• Permits and access to locations and worksites. 

Other useful resources 

• Relevant Health and Safety Act 

• Safe Work Australia Model Codes of Practice 

• Manufacturer’s instruction manuals 

• Organisation’s procedures and work instructions 

• Herschy, Reginald W., 1985, Stream flow Measurement 

• Australian Standards. 

World Meteorological Organization (WMO) 

• World Meteorological Organization 2008, Guide to Hydrological Practices, 
Volume I: Hydrology – From Measurement to Hydrological Information. 
WMO-No. 168. Sixth edition, 2008. ISBN 978-92-63-10168-6, viewed 
12 November 2012, <http://www.whycos.org/hwrp/guide/index.php> 

• World Meteorological Organization 2009, Guide to Hydrological Practices, 
Volume II: Management of Water Resources and Application of Hydrological 
Practices, WMO-No. 168, Sixth edition, 2009, viewed 12 November 2012, 
<http://www.whycos.org/hwrp/guide/index.php> 

• World Meteorological Organization 2010a, Manual on Stream Gauging, Volume I: 
Fieldwork. WMO-No. 1044, 2010. ISBN 978-92-63-11044-2, viewed 12 November 
2012, <http://www.wmo.int/pages/prog/hwrp/manuals.php> 

• World Meteorological Organization 2010b, Manual on Stream Gauging, Volume II: 
Computation of Discharge. WMO-No. 1044, 2010. ISBN 978-92-63-11044-2, 
viewed 12 November 2012, <http://www.wmo.int/pages/prog/hwrp/manuals.php> 
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