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EDITORIAL 
A drought summit in Parkes, NSW in recent weeks has 
again focused politicians on water, or lack thereof. It 
seems incongruous that only a month or two ago we 
had cyclone Ingrid cross the NW coast of WA yet 
nothing like the ‘old days’  of the system streaming 
across on a trough and deluging the western side of the 
Great Dividing Range – or is that memory of tropical 
cyclones continuing on across the continent correct?! 

People say things like “we don’ t get the rain like we 
used to” , there’s even a book out at the moment in my 
part of the world called “ It Doesn’ t Snow Like it used 
To” .  

Think about it – many times these comments are often 
based on what people have experienced in their lifetime 
or what they remember as might have occurred. 
Peoples’  recollections often get diminished or coloured 
as time moves on – only real, long term data that is 
safeguarded and shared for analysis can provide an 
indication of what might really be going on in the 
world. 

Any statistician will tell you that the longer the data set 
is collected and maintained the more confidence they 
can apply to the results they are getting out of the 
information. 

Stream gauging installations and rain gauges become 
more valuable the longer they are operational, 
particularly as we debate the effects of global warming, 
El Nino and the like. Do short term monitoring 
programs identify these trends – probably not likely – 
but then it depends on what scientific – or political 
answer you are looking for. 

Of course the way this information is collected and 
stored is subject to rigorous standards and controls – 
isn’ t it? Of course if there was an interstate water war 
all our data would be of the same standard, collected by 

qualified and experienced practitioners, wouldn’ t it? In 
a court of law to decide water rights the decision would 
obviously be made on the data wouldn’ t it? Hang on 
don’ t tell me that a court case on water sharing might 
be decided on the basis of how the data was collected 
in the first place and not actually on the data itself?! (a 
common legal tactic called discrediting) 

Correct and standardised robust water information 
needs to be collected and maintained – it is in 
Australia’s interest to see that our work is undertaken to 
a standard and by suitably qualified, experienced and 
above all proud practitioners in the field if we are in the 
future to make decisions on the nations water issues. 

Mic Clayton, Editor and Publicity Officer  
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AHA Meets with AWA 
Recently in March, on a cool and damp day in Bowral, 
Committee members met with the CEO of the 
Australian Water Association (AWA), Chris Davis, to 
commence preliminary discussions with the AWA of 
where the AHA/AWA relationship goes from here. 

At present the AHA has a ‘ loose’  affiliation with the 
AWA, established in 2003 on a trial basis, which has 
seen members exposed to the AWA publication, Water, 
as well as the opportunity for members (including 
Corporate members) of our Association to submit 
articles for publication in Water.  

Over this period, the space available to us in Water has 
only been utilised  a couple of times, shortly after our 
initial agreement for affiliation and more recently with 
a report on 12th Australian Hydrographic Conference 
on the Gold Coast. 

Initial discussions at this meeting included: 

·  What options might be available for extending 
the relationship, 

·  Could such a relationship be beneficial in 
facilitating the development of a national  
accreditation system for hydrographers/field 
hydrologists, 

·  What resources might be available to AHA for 
the development of its possible directions if 
such a relationship was to be developed, 

·  And of course what cost in dollars and to the 
autonomy of the AHA. 

As mentioned at the start, these discussions were 
preliminary, giving both sides a chance to understand 
where the other was coming from. 

Chris recently responded following that meeting as 
follows: 

From Chris Davis,  

CEO,  Australian Water Association 

“ For AHA to move towards a more professional 
footing for its member services and, especially, to 
undertake some form of certification, requires more 
resources than are currently available.  AWA is willing 
to assist the Hydrographers but, in view of its own 
resource constraints and priorities, can only offer 
serious support in the context of AHA becoming a part 
of AWA. 

Once AHA members joined AWA as a Special Interest 
Group (SIG), and each member paid the AWA annual 
subscription (currently $170) the new group could 
make use of AWA resources to keep its activities going 
well and to initiate professional certification in some 
form. 

 

As a SIG, AHA could be identified as, for example, 
‘Australian Hydrogaphers, part of the Australian 
Water Association’  and it could operate coherently, 
organising meetings, a newsletter, the web page etc.  
The resource requirements associated with 
certification are substantial, so a move to introduce 
certification would need to be carefully costed and 
those members seeking certification would need to pay 
an annual fee to be on a register and to ensure that 
their professional development keeps them current.  
That would all be managed by a committee of AHA 
members, working in a cost centre set up to break even 
based on the fees charged.  

While AHA would obviously lose autonomy if it merged 
with AWA, it would, on the other hand, relieve 
volunteer members of the large workload and the 
responsibilities of managing basic association services.  
Members could then concentrate on the key 
professional development and communication 
initiatives, along with certification.  

There would be no specific formalities involved if AHA 
does decide to throw in its lot with AWA.  Members 
would simply join AWA and resolve to create the 
Hydrographers’  interest group. After that, the initiative 
and enthusiasm of the hydrographers themselves will 
keep the venture going and take certification to a 
successful conclusion. 

Clearly, AHA could manage its own development and 
the implementation of a certification system, but the 
resource constraints and the imposition on a few 
volunteers might be so large as to hold back the 
desired developments.  The benefit would lie in 
retaining full autonomy, so that trade-off needs to be 
considered by the AHA members.”  

 

From this initial meeting it can be seen that, for the 
present, the AWA isn’ t committing to anything solid, 
but then on the other hand neither are we, as it is only 
the beginning of the process of investigation and 
decision making into the issue. 

One important thing that needs to be resolved is that our 
Association is certain as to what outcomes it wants to 
see for its future directions. That is where all members 
are important in providing input, support and ideas into 
the Association as it stands now and how it may 
develop in the future. 
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L To R.  Scott Walker, Graham Armstrong, Chris 
Davies (CEO AWA), Mic Clayton, Mick Lysaght in 
Bowral for the recent meeting between the AHA and 
the AWA 

 
2005 User Group Meeting 

Information 
Kisters advise that the 2005 Australian User Group 
Meeting will be held at the Crown Plaza, Binara St, 
Canberra on August 3rd and August 4th, 2005. 

Following on from last years one day meeting, which 
was held in conjunction with the 12th Australian 
Hydrographic Conference on the Gold Coast, the 
program this year will revert to a two day agenda 
similar to previous years. 

The Australian Hydrographers Association will also 
hold its Annual General meeting on the afternoon of 
Wednesday 3rd, following completions of the days 
sessions, between 4:30 pm and 6 pm. 

The Kisters User Group Dinner will occur from 7 pm 
onwards on Wednesday 3rd. 

Kisters will present Hydstra presentations covering 
version update news, technology reviews, and Time 
studio upgrade processes.  

User group attendees are also invited to submit 
presentations relevant to environmental data 
management, reviewed and endorsed by their employer 
(if representing a company). Presentation topics should 
be submitted by June 30th, 2005.  

For more information on costs, venue, accommodation 
options and the like contact Kisters, Canberra as 
follows: 

PO Box 3476, Weston Creek, ACT,  2611, Ph 61 02 
6288 2302  or Email:   support@hydstra.com 

 

 
AHA Office Bearers and 
Contacts 
Chairman, Graham Armstrong, 
 garmstrong@ecowise.com.au   
 
Secretary, Scott Walker 
 secretary@aha.net.au 
 
Treasurer , Max Hayes 
 gippshydro@netspace.net.au 
 
Publicity Officer , Mic Clayton 
 publicist@aha.net.au 
 
Public Officer ,  John Skinner 
 
State Reps: 

Queensland:      Ray Alford                                         
e-mail ray.alford@dnr.qld.gov.au  
Phone: (07) 5530 8693  
 
New South Wales:     Faye Edden 
e-mail     f.edden@typac.com.au 
 
South Australia:  Mark Harvey 
Email mark.harvey@hydro.com.au  
 
Western Australia:      Michael Whiting  
e-mail     michael.whiting@watercorporation.com.au  
Phone: 0412 184 946  
 
Nor thern Ter r itory:    David Williams                                         
e-mail            david.williams@nt.gov.au  
 
Victor ia:      Max Hayes  
e-mail gippshydro@netspace.net.au 
Phone: (03) 5174 2964  
 
Tasmania:            Stephen Buckland  
 e-mail         stephen.buckland@hydro.com.au  
 Phone (03) 6230 5283  
 
A.C.T.:                            Bill Steen  
 e-mail  William.steen@ksters.com.au  
 Phone: (02) 6292 1926  
 
New Zealand:                Martin Doyle  
 email  martn@tdc.govt.nz  
 Phone 0064 3 544 3414 

 



Visit your site: www.aha.net.au                                                           Australasian Hydrographer, February 2005 
 

 

4 

 
TROPICAL CYCLONE INGRID MARCH 2005.  By Michael Har r is, Kununurra. 

 

 
(Satellite photo courtesy Joint Typhoon Warning Centre) 

 
Just as we in the Kimberley were nearing the end of a 
very average wet season and we’d ordered in a big mob 
of shovels to start building the “ far canal” , Severe 
Tropical Cyclone Ingrid caused significant impact on 
the Australian coast in March 2005.  It was unusual in 
that it is the only cyclone in recorded history to impact, 
as a severe tropical cyclone, on the coastline of three 
different States or Territories.  It crossed the east 
Queensland coast south of Lockhart River as a 
Category 4, then impacted on the Northern Territory as 
Category 4 or 5, and finally the West Australian 
Kimberley coast at Faraway Bay as a Category 5.  
 
Ingrid was a small cyclone in size, but very intense, not 
unlike Cyclone Tracy that devastated Darwin in 1974.  
For this reason, communities like Darwin that were 
more than 100 km from Ingrid©s path were only slightly 
affected.  Also, whilst some significant rainfall was 
reported, (eg. 445mm in 24 hours at Emma Gorge in 
the Kimberley) the amounts were not as remarkable as 
those reported from previous larger, but less intense 
cyclones. 
 
Large sea swells generated by the cyclone in the Coral 
Sea caused a boat to capsize near Kerema in Papua 
New Guinea, resulting in the loss of five lives.  Despite 
the widespread impact area of this cyclone, and the 

wind strengths experienced (280 km/hr), there have 
been no reports of serious injury or death in Australia.  
Also, as the communities had all received good 
warning, much preparation, including the clearing of 
loose materials around the populated areas, reduced the 
final damage toll. 
 
Track 
On March 3 a tropical low developed north of the Gulf 
of Carpentaria, then drifted eastwards into the Coral 
Sea.  It developed into a tropical cyclone on March 6 
and turned back towards the Queensland coast as it 
rapidly intensified, reaching Category 5 on March 8.  It 
crossed Cape York Peninsula into the Gulf of 
Carpentaria on March 10, temporarily weakening over 
land, but gathered strength again as it headed for the 
NE corner of the Territory.  It passed just north of 
Nhulunbuy on the morning of March 12, and then 
travelled along the north coast of the Top End and the 
Tiwi Islands before moving offshore into the Timor 
Sea.  At this stage, it changed direction towards the 
south west, ploughing into the Kimberley coast near 
Kalumburu on the evening of March 15.  It weakened 
as it moved inland, finally decaying below cyclone 
strength on the morning of March 17 near Wyndham 
and continued as a tropical low east and then north. 
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(Cyclone track courtesy of BoM) 

 
Impact 
Ingrid crossed Cape York Peninsula at a remote 
location, avoiding the local townships of Lockhart 
River and Coen. 
 
Communities along the north coast of the Northern 
Territory were not so lucky.  Widespread tree damage 
and moderate damage to infrastructure was reported 
along the Arnhem Land coast.  Six ships in a local 
pearling fleet were sunk or damaged.  Widespread 
damage was reported at Croker Island, North Goulburn 
Island and over the Cobourg Peninsula.  It had 
weakened slightly before reaching the Tiwi Islands, so 
damage to buildings was limited.  Darwin was spared 
the major wrath of the cyclone with gusty winds and 
rain only causing minor problems. 
 
In Western Australia, the cyclone devastated the remote 
resort of Faraway Bay, north east of Kalumburu. The 
accompanying storm tide deposited boats about 100 
metres inland and several metres above the usual high 
tide mark.  Luckily the resort was closed for the off-
season and the caretakers took shelter in a shipping 
container. At Kalumburu several houses were unroofed 
but in general structures withstood the cyclone.  

Floodwaters cut the Great Northern Highway near 
Kununurra and isolated some properties. 
 

 
(Photo courtesy of Fesa SES) 

 
Flood Flows and Discharge Measurements 
Unfortunately, since 1998 there has been no streamflow 
monitoring network in the North Kimberley, so the 
rainfall and flows generated in those catchments remain 
unknown.  However, closer to Kununurra the effects of 
the cyclone were closely monitored by DoE, Main 
Roads, FESA, SES, BoM and communities. 
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Hydrograph of Cyclone Ingr id event on the Dunham River  near  Kununurra. 

 
 
 
On March 16, measurement staff at Kununurra were 
preparing to undertake a wading discharge 
measurement at Flying Fox Hole on the Dunham River 
(809340).  Then it rained.  And rained.  On the 18th we 
were gauging a flood flow 12 m deep.  All roads into 
and out of town were closed.  One option was to get to 
the gauging station by boat, about 15 km upstream 
from town.  Normally the river is an overgrown, 
constricted channel with many log jams and 
overhanging trees.  At the water level we were going to 
gauge, it was a matter of picking a route amongst the 
tops of the trees.  Any higher and we would have been 
able to tie up to the gauging station shed. 
 
The Dunham River peaked about 1m below the 
previous highest recorded level (in 2002).  Some of the 
difficulties encountered whilst trying to gauge the flow 
at this level included high velocities, standing waves, 
debris and finding a clear section amongst trees, grass 
islands and shallow floodplain.  Our use of the ADCP 
(doppler) workhorse once again proved it’s worth, even 
though it has its limitations.  There were also several 
flow break-outs from the main and overflow channels 
that didn’ t rejoin the river until 15 km downstream.  
This resulted in inflow between the gauging station and 
metering section.  Despite these facts lowering the 
quality of the metering, the resulting accuracy was 
reasonable.  More importantly, this is the highest 
measurement to date and confirmed previous work.  At 
a stage height of 21 m SL, the flow was 1900 
m3/second, which was within 5% from the existing 
rating curve. 
 

 
DoE staff Duncan Palmer, M ichael Har r is and 

Geoff Gaskell on the Dunham River  
Yes, they are power lines, but 6 metres overhead. 
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Assessing the conditions pr ior  to negotiating the 

br idge. 
 

 
Under  the br idge and on the way upstream to the 

gauging station. 
 
 
It should also be pointed out that many of these 
photographs were taken with a telephoto lens, which 
tends to exaggerate the river conditions. 
 
Safety 
Several precautions were undertaken prior to 
attempting the boat journey and measurements in these 
conditions.  Staff have the necessary marine 
qualifications and are experienced in boats and the 
conditions (and were comfortable in participating).  
Required safety equipment was on board and PFDs 
worn.  River conditions were assessed and had been 
experienced before, although not at quite this high a 
level.  The proposed route and plan were recorded in 
the office and regular contact calls were arranged and 
made.  The Superduck boat is purpose built for flood 
gauging, adequately powered, and reliable.  The 
metering section chosen was away from standing waves 
and dangerous structures such as the bridge. 
 
Work of this kind highlights the need for adequate 
safety and work procedures, training such as Swift 
Water and Self Rescue and very importantly, 
experience. 
 
 

References/Acknowledgements. 
1. Bureau of Meteorology (BoM) for text extracts, 

charts and maps. 
2. Geoff Mackley – Film maker for photos.  Website - 

http://www.geoffmackley.com/ 
3. DoE Kununurra staff (Katya Tripp, Geoff Gaskell, 

and Duncan Palmer) for photos and undertaking 
the measurements. 

Contr ibutions to the Journal 
and Newsletter  
 
Member contributions to the Journal and newsletters 
are encouraged. You are the Association and hence it is 
helpful if you provide input into it.  

Contributors and advertisers are requested to supply 
copy in Word format, but if PDF is supplied please 
ensure that protection features are disabled so that cut 
and pasting can occur as required for AHA use. 

I look forward to getting summaries of papers from the 
conference from those who have indicated that they are 
willing to provide them. Summaries of the summaries 
are also welcome as I can use them as a precursor in the 
newsletters for items appearing in the next Quarterly 
Journal. 

Photographs are also welcome for the cover of the 
newsletter - final use of a submitted photo will depend 
on how well the image transposes onto the cover of the 
Journal, so the clearer the better. With improvements in 
digital technologies and the ease of its use, there should 
be no shortage of interesting photos for the cover!  
 
 

It’s Your Website! 

Visit It!!! 

  
    www.aha.net.au 
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LAEMG Workshop 
 
7th to 11th March 2005 
 
To do my bit to stabilise relations between NZ and 
Australia (more than some prominent Australians have 
been doing of late!) I thought it only proper that I do a 
trip across the ditch and catch up with certain 
‘conference junkies’  of the NZ variety.  An invitation to 
attend the LAEMG (Local Authority Environmental 
Monitoring Group) – workshop by NZ’s Phil Downes 
and Phil White whilst at the Gold Coast AHA, 
coincided nicely with a previously planned holiday, not 
to mention the Rugby Union Super 12’s competition. 
 

I was picked up by Phil Downes (Environment 
Canterbury) on a typical sub arctic Christchurch 
morning (whilst rapidly coming to the conclusion that 
Darwin winter clothing is totally inadequate for 
Christchurch summers) along with another of the 
perennial conference junkies, Brian Chester from Perth, 
and treated to a hydrographers guided tour of 
Canterbury.  Phil drove us around some spectacular 
mountain scenery and of course no visit would have 
been complete without a few gauging station site 
inspections.  To which I can add that every site was 
very well presented, (if a little devoid of water), which 
made sense as I later learnt he had spent the last week 
ensuring the sites we visited were spotless.  The grand 
tour concluded at the East coast port of Timaru. 
 

  
Rakaia River - Canterbury 
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‘Quick Build’  stilling wells NZ style 
 
After the obligatory pre-conference social functions the 
gig kicked off with a series of presentations from 
iQuest.  Dave Richards and his team demonstrated a 
number of their products and services which 
complement and in some cases compete, with a number 
of Hydrographic hardware and software products used 
in New Zealand.  Of particular interest were the iRIS 
range of dataloggers and the Hydrotel software.   
 
It was refreshing to see a supplier that had obviously 
designed products with the Hydro industry in mind, 
with many built in features that were add on’s to 
competing products in the market.  Hydrotel 2000 is a 
data acquisition and processing telemetry system with 
some excellent features for alarming, web reporting and 
remote control functionality.  Any current Time Studio 
user will find Hydrotel well worth a look.  And to those 
of you who wondered where Chris Misson disappeared 

to, well rumour has it that he is now the iQuest agent in 
Australia. 
 
www.iquest.co.nz/   
 www.science-reality.com/products.htm 
 
Over the following 3 days the workshop continued with 
the theme “Big Rivers” .  Phil assured me New Zealand 
does have some, and indeed we saw a few flows that 
my colleagues in the banana republic would be keen to 
hook into.  NIWA (National Institute of Water and 
Atmospheric Research) provided some entertaining 
insights to undertaking Hydrographic contracts in 
Rarotonga, as well as providing brief details of current 
research projects, such as horizontal ADCP studies.  
Brian Chester followed on from his theme at last years 
AHA, with his thought provoking presentation on 
“Rating the Harding River” , complete with excellent 
photographs. 
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Waimak River – Canterbury 
 
Bill Barrett presented the latest innovations from 
Hydrological services and generously sponsored an 
evening’s liquid refreshment, in true Bill style.  This 
inevitably resulted in every restaurant in Timaru having 
its opening hours challenged by a mob of boisterous, 
and by now somewhat hungry Hydrographers.  As 
usual our unflappable host Phil Downes came to the 
rescue, securing seating at the finest of Timaru’s eating 
establishments, Burger King! 
 
Further presentations, the next day, included Scott 
Technical describing the challenges of designing and 
building data acquisition systems for irrigation flow 
meters, and utilising telemetry options with Campbell 
loggers.  The contentious and high profile regional 
issues associated with groundwater and surface water 
extraction in this part of NZ were emphasised in a 
series of talks about irrigation schemes.  The dairy 
industry continues to thrive in NZ and we saw plenty of 
evidence of the impacts the demand for water 
extraction is having on the natural resources. 
 
 
One very poignant observation was presented by John 
Young of the Rangitata Diversion Race irrigation 
scheme.  John shared his views on the speed that 
technology changes by describing the challenges of 
trying to instrument a series of new gauging stations 
over a couple of years and the ensuing problems with 

product compatibility and redundancy.  “ If you have a 
project to roll out, don’ t do it in stages, purchase your 
instrumentation as a system, complete with spares, and 
expect to have to upgrade it as a complete system once 
it reaches it’s used by date.”  
 
The field trip of the Waitaki Hyro Electric Scheme was 
…… bloody cold.  But once I got about 8 layers of 
clothing on and the blood started to circulate again, 
Eddie Stead from Meridian Energy provided a very 
informative commentary about this massive system that 
provides 30% of the South Islands power.  A tour of 
one of 7 power stations that form the scheme was 
particularly impressive, not to mention the opportunity 
to dress up in some very sexy gumboots.  I©m still not 
convinced that all those issued, were returned!! 
 

 
 

Ohau B Power Station 
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Benmore Dam – Largest Earth Dam in Southern Hemisphere 
 
The final day concluded with some discussion on Gloggers, and a commercial presentation by Metservice.  The NZ 
equivalent of the Met Bureau has followed the path of other third party providers in Australia, presenting weather data 
enhanced with some impressive graphics and data interpretation tools, on a fee for service basis.  Ironically the Kiwis 
are now providing weather forecasts for the East Coast of Australia.  
 
www.metservice.co.nz/default/index.php 
 
Attending a hydrographic workshop always provides some interesting food for thought, and discussions with 
Hydrographers from the various other councils in NZ demonstrated that our friends across the ditch have some 
innovative and clever ways of overcoming common problems.  Although the country is split up into small councils, with 
Hydro staff tending to operate in fairly concentrated catchments, there appears to be a healthy regard for the work 
undertaken by Hydrographers, from both resource managers and the general public.  Depending on the region, the work 
is diverse and may include water quality, ground water, metrological and air quality monitoring.  I concluded, our 
counterparts are well organised, reasonably resourced and are using technology to their full advantage, and that we, as 
an industry, will benefit with further sharing of information in the future. 
 
Not to forget that in true Kiwi style my hosts and all the other delegates were extremely hospitable and I strongly 
encourage other Australian Hydrographers to pursue attendance at future annual workshops in New Zealand.  I’m 
looking forward to the next one already. 
 
Thanks again to Phil, his team, Environment Canterbury and the various presenters for a very professional and well run 
workshop. 
 
Simon Cruickshank 
Hydrographic Manager 
DIPE 
NT 
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CENTRELINE FLOW 
OBSERVATIONS IN CIRCULAR 
SEWERS – HOW VARIABLE 
SHOULD MULTIPLYING 
FACTORS BE? 
ABSTRACT 
Rapid “snap-shot”  gauging at mid-depth in the sewer 
centreline, has evolved as the sewer gauging method of 
choice for defining rating tables and/or calibrating in-
sewer HVQ devices.   The centreline velocity obtained 
is then multiplied by a factor anywhere from 0.8 to 
0.95, selected based on the hydrographers experience, 
to define the average cross section velocity, and hence 
flowrate.  This paper examines some of the main 
factors which explain this 15% empirical factor 
variability, using an empirical velocity distribution 
developed to suit circular pipes.  The purpose of the 
paper is to stimulate discussion about the topic, and 
also providing some useful lookup tables.  The factors 
examined and found to be of importance are meter size, 
pipe size, depth of flow and pipe roughness.  The paper 
ends with an appeal for support to create a National 
sewer gauging standard, and perform some of the 
needed research and development which would be 
required for that. 
 

1. INTRODUCTION 

Sewer flow gauging campaigns are most frequently 
dealing with flows in partially full circular pipes, 
monitored with depth and velocity sensors and data 
logging devices, often called HVQ monitoring devices.  
These monitors are subject to initial and ongoing flow 
observations (calibration checks) throughout such 
campaigns, using hand-held and independent velocity 
sensing devices (meters).  The reasons for such site 
visit “calibration checks” are:- 
�  That the sewer environment often causes buildup 

of substances on the installed sensors, causing 
sensor calibration drift if very regular site visit 
servicing does not occur, and; 

�  To define the correct velocity index calibration 
factors to use, to convert “sensed”  velocity to 
average cross section velocity.  This is necessary 
because none of the velocity sensors on the market 
can sense velocity across the whole cross section, 
but are focussed on a limited portion of the cross 
section.  The influence of the “unsensed” portion of 

the cross section varies from site to site and with 
depth and flow conditions, thus requiring site 
specific calibration of the velocity index factor for 
a range of depths 

 
This index factor variability then requires a rating curve 
of velocity index factor versus depth to be developed.  
Development is based on independent velocity 
observations using hand-held velocity “point”  devices, 
compared with sensed velocities recorded simultaneous 
to the observations. 
 
The methods used to make the independent flow and/or 
velocity observations in sewers have evolved from the 
multi-point “velocity-area” ISO standards for river 
gauging, as echoed in Australian Standard (AS) 3778.  
Although sewer flow observations are based on these 
standards, there are some significant departures which 
practitioners should be aware.  The significance of 
these departures is what has suggested the need for the 
improved approach here - using velocity distributions 
to supplement and compliment the limited nature of 
hand-held point velocity observations. 
 
As the “ father”  of quality assurance and Japan’s 1980’s 
economic success stated (W.Edwards Demming, 
1982):- improve constantly and forever every process 
for planning, production and service.  In the sewer 
monitoring industry there is still plenty of room for 
improvement of methods and instrumentation.   
 
The amount of public funds spent on sewer asset 
building and remediation is in no small part based on 
planning interpretations of monitored sewer flows.  If 
these are wrong, then the money will be misspent to 
some degree.  It is hoped that this paper will serve the 
purpose of stimulating discussion and lead to 
improvements in some of the methods and equipment 
involved in sewer gauging. 

2. SEWER GAUGING – PRESENT ISSUES 

2.1  Issue 1 –Unsteady flow regimes are the norm 
In AS3778 most of the guidelines and methods of flow 
observation given relate to steady flow conditions.  In 
sewers, particularly the smaller circular sewers, this 
however is rarely the case, even in dry weather flow 
conditions.   That is, flows are mostly changing rapidly, 
such that simple “single-point”  sewer gauging methods 
have been evolved to suit. 
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STIL Flow Monitor and Logger 
 
To manage increasing demand for limited water resources, consent authorities 
throughout New Zealand are introducing mandatory monitoring and logging of all 
water use – surface and groundwater.  
 

STIL have developed a Flow Logger to meet the needs of both consent holders and consent authorities. The 
Flow Logger is compatible with standard water meters (contact closure) and typically operates in conjunction 
with the water meter mechanical total. The logger normally displays flow (l/sec or gal/sec according to setup), 
but can also display total, as a cross check against the mechanical meter. 
 
The construction of the flow logger is particularly robust. All electronics are encased in solid epoxy resin and 
under normal use the battery has an operational life of 10 years.  
 
The Flow Logger is equipped with a waterproof infrared port so PCs or PDAs with standard IRDA and 
Flow Logger software can be used to recover the store memory of up to 200,000 date and time 
stamped data points.  
 
In addition to physical security, the logger is designed with software security. Anybody may download data 
from the logger, but only those in possession of a password (over 14 million possible combinations) can reset 
the logging or modify the configuration. 
 
Data security extends to the recovered ASCII data file (csv), with the last line including a 3DES encrypted file 
check value. Any subsequent changes to the file text will invalidate the check value. 
 
This arrangement allows consent holders to email data files to regional authorities (as a condition of their 
consent). The authorities can process the data, secure in the knowledge that it is valid.   
 
The STIL Flow Logger is well established, with units installed in Canterbury, Otago, Hawkes Bay and 
Taranaki – mainly for water bore use. 
 
Developing and testing is also well advanced for units with cellular telemetry, using GPRS and CDMA 
networks. This will ultimately provide users and authorities with near real time data. These cellular units are 
expected to be released for general distribution in Australia in early 2005. 
STIL Gauging Logger – The standard for river gauging in Australia and New Zealand. 
 

·  Measures Velocity Directly 
·  Records and Stores Whole Gaugings 
·  No Paper, Pencils, Calculators needed 
·  Improved Gauging Quality 
·  Instant Discharge Results 
·  Computer Software Included 
·  Operates with Reed Switch and Wiping Contact Meters. 
·  Direct Import to Hydsys and other TS Software. 

 

For more information:   www.scottech.net  

Email: info@scottech.net        ph  +64 7 8470646          fax  +64 7 8470647 
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2.2  Issue 2 – Only a limited number of verticals are possible 
Using the AS3778 guidelines for defining the measurement uncertainty of a flow observation, the most direct influence 
on the uncertainty is the number of verticals.   Guidelines in that standard specify that any flow observation with less 
than 5 verticals will have measurement uncertainties worse than ±15%.  In fact, if the relationships implied by the 
guidelines are extrapolated via a line of best fit, the “single-point”  sewer gauging method will have a measurement 
uncertainty of worse than ±50%.  If these high uncertainty ratings were true, then it would be a pointless exercise 
performing such gaugings at all, or trying to use them to calibrate in-situ HVQ equipment. 
 
2.3  Issue 3 – Shallow flow depths below 120mm can’ t be gauged 
According to the new AS3778 Part 3.1, no attempt should be made to gauge in depths shallower than 120mm, using a 
pigmy meter, or depths shallower than 90mm using the commonly available electromagnetic velocity meter.  
Unfortunately for circular pipe sewer gauging, this tends to rule out the flow regimes which will be occurring 90% of the 
time.  One of the approaches practitioners have developed to overcome this is the insertion of a small blockage 
downstream of the HVQ device, to force levels to above these limits.  Alternatively, some practitioners place pre-
calibrated flumes and weirs downstream, to supercede the need to “check-calibrate”  velocity, and rely on level 
measurement alone for flowrate determination. 
 
2.4  Issue 4 – Exposure times are limited by sewage debris 
Extensive laboratory and field work by UK and US researchers established the general relationship between point 
velocity exposure time versus velocity of flow versus measurement uncertainty.  They found that the velocity at a point 
in normally turbulent open channels, is subject to variability due to the existence of “ invisible”  eddies.   AS3778 
subsequently recommends exposure times per point of at least 3 minutes, so that the influence of these eddies is 
averaged out at each measurement point.   Unfortunately for sewer gauging practice, exposure times have to be limited 
to no more than 15 seconds, and sometimes less, due to the corrupting presence of sewage debris.  If the AS3778 
uncertainty tables for exposure time are rigidly applied to these short exposure times, then measurement uncertainties 
worse than ±50% would apply for slow velocities. 
 
2.5 Issue 5 – “ Point”  velocity sensors are larger than points 
The international standard for open channel flow measurements using current meters (ie propeller and electromagnetic), 
presents various combinations of methods for calculating the average velocity in a vertical, based on sampling at 
selected points in the vertical.  In deep river sections the available hand-held velocity sensor devices (which have fan 
diameters of 100mm and larger) can be taken as equivalent to “point”  velocity devices, despite the fact that their sensing 
zone covers a generally circular zone- and indicates the “average velocity”  in this sensing zone.  For shallower depths, 
questions arise about the validity of treating such meter readings as “point”  velocities, when in fact they integrate the 
velocity in their sensing zone, and take up a substantial portion of the wetted cross section. 
 
On the other hand, the larger sensing zone may better integrate the “ invisible”  eddies in open channel flow, mentioned 
as Issue 4 above, and counterbalance its effect (ie reduce the uncertainty associated with exposure time at a point). 

3.  VELOCITY DISTRIBUTION FORMULATION 

The approach used is empirical, and is for symmetrical velocity distribution patterns within the pipe.  The intention here 
is to provide a tool to enable the relationship between “point”  velocity versus average cross section velocity, to be 
examined for different depths and pipe diameters. 
 
3.1 Vertical velocity distribution 
The purpose of this section is to explain the type of mathematical representation used to define the vertical velocity 
distribution, and what sources were used to define it/them. 
 
3.1.1 Data sources and what they define 
The data examined were based on tracing references on the velocity distribution described in ISO 748 (ie AS3778 part 
3.1), for verticals within an open channel flow cross section.  The most commonly available velocity distributions are 
those from the US and UK sources who collaborated to produce the various point methods in ISO 748 (eg the three 
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point method which recommends taking points at 0.2, 0.6 and 0.8 depth positions below the surface, to obtain the 
average velocity in the vertical).  Two of the data sources used to develop these point velocity combinations were 
identified as:- 
·  1941 USGS report by C.H. Pierce :- Investigations of methods and equipment used in stream gauging – Part 1  

Performance of current meters in water of shallow depth 
·  1967 UK text by R.W. Herschy:- Hydrometry Principles and Practice, circa 1967 
 
Both sources quote generalised velocity distribution profiles based on extensive field observations.  Pierce conducted 
experiments in a 4m wide concrete flume with rectangular cross section, and as such his results apply to “smooth”  skin 
friction, whereas Herschy quotes results based on an average of many natural stream vertical gaugings, representing 
more “rough”  skin friction.   Figure 1 shows how the two generalised vertical distributions compare, when depth is 
expressed as the portion of vertical depth below the water surface. 

Figure 1 Generalised ver tical velocity distr ibutions from past research sources 

 
Some observations on the above two velocity distributions:- 
·  both exhibit maximum velocity as being at or near the water surface 
·  shape differences are logical – with the velocity being more uniform over the depth, in the man-made “smooth”  

channel 
·  maximum velocity ratio being relatively higher in natural channels – reflecting the greater drag forces exerted by 

the rougher bottom conditions 
 
Attempts to fit “Log”  or “Power”  curves to the whole distribution, to use for model formulation, failed to achieve line 
fit errors below ±5%.  Instead, polynomials were fitted to the above equations (with fit errors less than ±1%), such that  

·  
average

po
ratio v

v
v int= ,  and  

·  
pthVerticalde

cebelowsurfa

Total

Depth
d = ,  then:- 

·  Pierce:- 112.11935.05708.17458.50314.81081.4 2345 +-+-+-= dddddvratio , or 

·  Herschy:- 16.10866.01632.0657.0 23 +-+-= dddvratio  
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Noting that these polynomial curves did not cover the bed-zone where velocity drops rapidly to zero. 
 

3.1.2 Compar ison with closed pipe velocity distr ibutions 
As a sanity check the open channel “vertical”  velocity distributions in Figure 1 were compared with observed velocity 
distributions from pipe wall to pipe centre, in closed pipes.  This was done using the ratio of average to maximum 
velocity for each distribution:- 
·  Open Channel (from Figure 1):- 

o 0.90 for Pierce’s smooth walled “ turbulent”  flow 
o 0.86 for Herschy’s natural channel results 

·  Closed pipe (from article on Fluid Flow Mechanics by Roman N Tunkel, 2002):- 
o 0.87 for highly turbulent flow 
o 0.77 for more gentle turbulent flow 
o 0.50 for laminar flow 

Only the turbulent flow velocity ratio for closed pipes is close to the figures for open channel flow, as was expected.   
 
3.1.3 In the boundary layer  between the bed and the lowest point 
The form of relationship adopted between the “concatenation”  or “change”  point above the bed, is that specified in ISO 
748:- 

m

ax a
x

vv
/1

�
�

�
�
�

�´=      

Where, 
Vx is point velocity in the bed zone at a distance “x”  from the bed or wall 
Va is the velocity at the last measuring point, at a distance “a”  above the bed 
“m” is an exponent which varies with bed roughness, from “2”  for very rough to”10” for very smooth, and usually 
around “7”  for man-made bed finishes 
“a”  is the point of change from the generally logarithmic distribution in the main flow zone from the surface to “a” , 
changing to a more sharply changing power function, as defined above. 
 
3.1.4 Setting boundary layer  thickness point “ a”  above bed 
In order to apply the “near-bed”  velocity formula above, the location of point “a”  needs to be defined.  In closed pipe 
fluid mechanics studies this zone of fully developed boundary layer influence is a function of Reynolds number and 
partly of skin friction. 
 
Open channel flow practice has suggested to the author the following “rule of thumb”  for rough objects placed in the 
path of water flow in an open channel – once flow depth reaches 3 to 4 times the depth of the object, its friction effect 
becomes negligible.   Using this and based on a closer examination of Pierce’s 1941 results, the following rule for 
defining “a”  was postulated, based on equivalent bed “skin-friction”  particle size (d) in mm:- 

Table 1  Postulated relationship between bed fr iction and boundary layer  effect thickness 

Equivalent (d) 
roughness mm 

0.5 1 2 5 10 20 50 

“m” exponent1 10 9 8 6 5 3 2 

“a” mm above 
bed 

5 10 20 50 100 200 500 

Note 1 – “m” is the exponent for velocity formula in section 3.1.3 
 

3.1.5 Summary of ver tical velocity distr ibution form 
To summarise the above section 3.1, the form of the velocity distribution which was used to develop the model is:- 
·  Polynomial equation (either Herschy or Pierce- see section 3.1.1) from the water surface down to the concatenation 

point “a”  above the bed 
·  The point “a”  above the bed is defined by the roughness (equivalent grain diameter) of the bed, as defined in table 5 
·  Power function velocity distribution in the bed zone up to point “a” , is defined by the equation given in section 3.1.3, 

with exponent “m” from Table 5 
·  If the point “a”  oversteps the total depth, then the bed zone power function will be made to apply right to the water 

surface 
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3.2 Horizontal velocity distribution 
Given that a symmetrical velocity distribution has been assumed for this paper, then the velocity will be a maximum in 
the pipe centreline, and reduce to a zero value at the walls. 
 
Sources considered to define the form of velocity distribution to apply across the surface width, were:- 
�  ISO 748 practice note 2 in it’ s section 7.1.5.2, which states that in relation to the equation previously listed in section 

3.1.3 above:- the velocity curve can be extrapolated from the last measuring point to the bed or wall by calculating 
vx from the equation. 

�  Pierce’s flume measurements in the 4m wide flume, for a range of depths from 0.1m to 0.5m, which showed a 
remarkably uniform velocity across the surface width (as reproduced in Figure 2), except for a rapid drop in velocity 
starting from 0.3m distance from the walls- noting that the walls were a smooth concrete finish 

�  Anecdotal statements from experienced hydrographers from many observations taken in large and small sewers in 
Sydney, in which they note that velocity distribution across the width as being relatively uniform 

 
Considering the above sources, the decision here was to use the Pierce “vertical”  velocity distribution, and apply it to the 
half-width surface velocity pattern, as it is relatively uniform across most of this half-width.  Also considering the 
distance out that boundary layer effects affected Pierce’s horizontal velocity results (ie 0.3m- see Figure 2), which was 
substantially greater than for vertical boundary layer bed distance effects- the boundary effect distance was increased 
accordingly for the horizontal distribution. 
 
 
 

Figure 2  Pierce©s 1941 results in the 4m flume 
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The velocity distribution postulated for each pipe “half-width” , to apply to the surface zone was then:- 
·  Polynomial relation from the centre to the point of boundary layer drag influence (ie point “b” ).  These will be taken 

as for the Pierce polynomial equation fit, but substituting width ratio for depth ratio, such that 

WidthSurface

centrefrom

Half

ceDis
d

_

_tan
= ,   Where the “Distancefrom_centre”  refers to horizontal distance from the pipe centreline 

towards the wall of the pipe, and “HalfSurface_Width”  refers to the width of the wetted surface at that depth of flow in 
the pipe, divided by 2 

·  The point”b”  has been defined here as an order of magnitude larger than point “a” , after study of Pierce’s results, 
which showed that the side wall boundary layer influence extended much further than from the bed, as specified in 
Table 2:- 

Table 2  Postulated relationship between wall fr iction and boundary layer effect thickness 

Equivalent (d) 
roughness mm 

0.5 1 2 5 10 20 50 

“m” exponent1 10 9 8 6 5 3 2 
“b”  mm out 
from wall 

30 60 120 300 600 1200 1500 

Note 1 – “m”  exponent for velocity formula in section 3.1.3 
·  Power function velocity distribution in the wall zone up to point “b” , is defined by the equation given in section 

3.1.3, with exponent “m”  from Table 6, but replacing the word “bed”  with “wall” , in the explanation of the power 
function equation 

·  If the point “b”  oversteps the pipe centreline, then the wall zone power function will be made to apply right to the 
pipe centreline 

 

3.3 Computer model for velocity distribution simulation 
The computer model developed for the purpose was limited to pipes flowing at less than half full, to assist in defining 
point velocity multiplying factors to apply for various meter head sizes, in this most common of sewer gauging 
conditions.  The model was called “Veldist2”  and was written and compiled in fortran, to match the formulations given 
in sections 3.1 and 3.2.   This model allowed the user to set the following variables in the input file:- 
�  Pipe diameter 
�  Pipe roughness versus depth relationship 
�  Whether to use the Pierce or Herschy or “other”  distribution polynomials for vertical velocity distribution (with 

coefficients normalised to give a maximum velocity value of 1.00 at the surface 
�  Multiplying factors to apply to roughness equivalents, to define the distance from the bed or wall where boundary 

layer drag effects become negligible 
�  The number of grid points (width and depth) to apply for point velocity calculation across the wetted cross section 

area, with a limit of 10,000 for depth and 10,000 for width 
�  The diameter of the sensing zone of the hand-held velocity measuring device 
 
When the programme runs, the user is asked to specify a series of flow depths of interest, and for each one, to identify 
the exact position of the velocity sensor below the surface.  For each depth selected the velocity distribution is 
calculated and plotted to the specified output file.   For each sensor position, the average “sensed”  point or zone velocity 
is compared with the average overall cross section velocity, and expressed as a velocity index, such that:- 

zoneSensed

Xn
index v

v
v

_

=  

The reason for expressing the index in this way is to make it directly useful for practitioners, who can then apply the 
relevant index value as a multiplying factor on their single point field readings, to calculate a more informed average 
cross section velocity. 
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4. RESULTS OF M ODEL APPLICATION 

4.1 Example for a pigmy meter in a smooth 300mm pipe 
To illustrate the inputs and output of the velocity distribution model tool, the situation of a 500mm pipe flowing half full 
was analysed, as described below. 
 
4.1.1 “ Echo”  of input data 
The input data used for this model run, was:- 
 
Example 300mm pipe cross section                                  Title 
0.3                                                               Pipe diameter in metres 

3                                                                 Number of depth above invert versus "k" roughness 
change points 
0,0.002 
0.15,0.002 
0.3,0.002 
100,50                                                            number of horizontal, then vertical grid divisions 
10                                                                Characteristic concatenation "k" multiplier for depth 
-3.69433                                                           "a" x^5 polynomial coefficients for depth distribution 
7.222482                                                           "b" 
-5.16709                                                           "c" 
1.41259                                                            "d" 
-0.17401                                                           "e" 
1.0                                                                "f" 
60                                                                Characteristic "k" multiplier for concatenation point on width 
-3.69433                                                           "a" x^5 polynomial coefficient for half width distribution 
7.222482                                                           "b" 
-5.16709                                                           "c" 
1.41259                                                            "d" 
-0.17401                                                           "e" 
1.0                                                                "f" 
0.03                                                              Diameter of point velocity meter device "zone" 
 
4.1.2  Program outputs 
The output velocity distribution obtained after running the model for the pipe half-full condition in the example, was as 
shown in Figure 3.  Note that the grid density used was 100 points for the width and 50 points for each vertical across 
the width. 
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Figure 3  Velocity distr ibution “ half-pipe”  plot output by programme for  300mm pipe example 

 
Of the 5000 possible grid points across the cross section, approximately 3,500 are actually in the wetted cross section of 
the circular pipe.  As a subset of these, the placement of the pigmy meter “point”  at half depth (ie 0.075m below the 
surface- shown as shaded points in Figure 3), covers some 70 points.  The programme takes the average of the 3,500 
points as the cross section average velocity, and the average of the 70 points as the meter “point”  velocity, and divides 
one by the other to define the velocity index value.  In this example:- 
�  Average velocity = 0.84 
�  Meter “point”  velocity = 0.95, then 
�  Velocity index = 0.88 
 
4.1.3 Preliminary sensitivity to pipe roughness &  meter size 
To examine how sensitive the velocity index result is to fan diameter and pipe roughness, three further model runs were 
done for the same pipe size and flow depth and meter position.  The results are shown in Table 8, and show a significant 
difference using this model. 

Table 3  Velocity index factors for  a 300mm pipe flowing half full, with the meter held at half depth 

Pipe Roughness Meter zone 
diameter (mm) Smooth  

(n~0.013) 
Rough  

(n ~ 0.030) 
30mm 0.88 0.83 
100mm 0.89 0.86 

 
The extent of differences shown above suggested that it was going to be a worthwhile exercise looking at factor values 
in more detail, for other pipe sizes and flow depths 
4.2 Mid-depth gaugings with a 30mm “ point”  meter 
The tables 4 and 5 below give the velocity index factor results obtained for smooth and rough pipe respectively. 

Table 4 Velocity index factor  " lookup"  table for  single point small sensor  (eg pigmy meter ) gaugings at mid-
depth in smooth pipes 

Velocity index factor for stated pipe diameter(mm) 2 Depth(mm) 
in pipe 150 225 300 500 750 1000 

40 0.871 0.871 0.861 0.881 0.891 0.901 
50 0.871 0.871 0.861 0.891 0.901 0.901 
60 0.871 0.871 0.871 0.891 0.901 0.911 
70 0.87 0.87 0.87 0.90 0.90 0.91 
80  0.87 0.87 0.90 0.91 0.91 
90  0.87 0.88 0.91 0.91 0.92 
100  0.87 0.88 0.91 0.91 0.92 
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120   0.88 0.90 0.91 0.92 
150   0.88 0.90 0.91 0.92 
200    0.90 0.91 0.92 
250    0.89 0.91 0.91 
300     0.91 0.91 
350     0.90 0.91 
400      0.91 
450      0.91 
500      0.91 

Note1 – depths in this range are so shallow as to cause likely sensor performance corruption, towards underestimation of 
velocities (when using propeller meters) 
Note2 – these figures cover only up to pipe half full 
 

Table 5 Velocity index factor  " lookup"  table for  single point small sensor  (eg pigmy meter ) gaugings at mid-
depth in rough pipes 

Velocity index factor for stated pipe diameter(mm)2 Depth(mm) 
in pipe 150 225 300 500 750 1000 

40 0.811 0.811 0.811 0.821 0.811 0.821 
50 0.811 0.801 0.801 0.811 0.811 0.811 
60 0.801 0.801 0.801 0.811 0.811 0.811 
70 0.81 0.81 0.81 0.82 0.82 0.82 
80  0.81 0.81 0.82 0.82 0.82 
90  0.82 0.82 0.83 0.82 0.83 
100  0.82 0.82 0.83 0.83 0.83 
120   0.83 0.84 0.83 0.84 
150   0.83 0.84 0.84 0.86 
200    0.85 0.86 0.88 
250    0.85 0.87 0.89 
300     0.87 0.89 
350     0.87 0.89 
400      0.89 
450      0.89 
500      0.89 

Note1 – depths in this range are so shallow as to cause likely sensor performance corruption, towards underestimation of 
velocities (when using propeller meters) 
Note2 – these figures cover only up to pipe half full 
 
4.3 Mid-depth gaugings with a 100mm “ point”  meter 
The tables 6 and 7 below give the velocity index factor results obtained for smooth and rough pipe respectively. 

Table 6 Velocity index factor  " lookup"  table for  a standard 100mm cur rent meter  sensor  (ie 100mm diameter ) 
gaugings at mid-depth in smooth pipes 

Velocity index factor for stated pipe diameter(mm) 2 Depth(mm) 
in pipe 150 225 300 500 750 1000 

112  0.901 0.901 0.921 0.931 0.931 
120   0.901 0.921 0.921 0.931 
150   0.891 0.921 0.921 0.931 
200    0.911 0.911 0.921 
250    0.901 0.911 0.921 
300     0.91 0.92 
350     0.91 0.92 
400      0.91 
450      0.91 
500      0.91 
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Note1 – depths in this range are so shallow as to cause likely sensor performance corruption, towards underestimation of 
velocities (when using propeller meters) 
Note2 – these figures cover only up to pipe half full 
 
 

Table 7 Velocity index factor  " lookup"  table for  a standard 100mm cur rent meter  sensor  (ie 100mm diameter ) 
gaugings at mid-depth in rough pipes 

Velocity index factor for stated pipe diameter(mm) 2 Depth(mm) 
in pipe 150 225 300 500 750 1000 

112  0.871 0.861 0.871 0.861 0.871 
120   0.861 0.871 0.861 0.871 
150   0.861 0.861 0.861 0.871 
200    0.861 0.861 0.891 
250    0.861 0.871 0.891 
300     0.87 0.90 
350     0.87 0.90 
400      0.90 
450      0.89 
500      0.89 

Note1 – depths in this range are so shallow as to cause likely sensor performance corruption, towards underestimation of 
velocities (when using propeller meters) 
Note2 – these figures cover only up to pipe half full 
 

5.  DISCUSSION OF RESULTS 

Tables 4 to 7 present the multiplying factors which should be used, to calculate average cross section velocity from a 
mid-depth and centre-line gauging, using a “point”  velocity meter.  The factors obtained vary from 0.80 up to 0.93, 
roughly equivalent to a 13% variability.   All four sources of variability which were tested caused significant variability.   
For example, examining the four tables of results:- 
o Factor values are less for smaller diameter pipes (reflecting the more variable velocity distribution in smaller 

diameter pipes) 
o Factor values are generally higher for higher depths of flow (showing the more even velocity distribution that can 

develop for the higher flow depths) 
o Comparing smooth to rough pipe results:- Factor values are higher for smooth pipes (reflecting the more even 

velocity distribution which develops) 
o Meter size effects- factor values are higher for the larger meter size, reflecting the fact that the larger meter 

integrates velocity over a larger portion of the wetted cross section, making it’s value closer to 1.0 

6.  CONCLUSIONS 

Use of a theoretical velocity distribution confirms that a variability in multiplying factor for centreline “point”  velocity 
gaugings, of at least 13% was evident.  This is large enough to warrant making allowances for the causal factors 
identified when selecting a multiplying factor in the field, these being:- pipe size, meter size, depth of flow, and pipe 
roughness.  The four lookup tables of factor values derived for field use are given as Tables 4 to 7, and cover depths up 
to pipe half full for diameters from 150mm to 1000mm.  The tables also cover smooth and rough pipe conditions, as 
well as large and small velocity meters.  If these results prove useful to the industry, then this work can be extended to 
cover up to pipe full. 
 
The potential improvement in practice from the above analysis work is however minor in comparison with the several 
serious technical issues raised in the article in section 2, which suggest that under current practices all such centreline 
sewer gaugings will have measurement uncertainties of greater than ±50%.   If this were true it virtually makes sewer 
gauging a useless tool for model calibration and for before versus after rehabilitation studies.  The author appreciates 
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that he is not alone in believing that in reality measurement uncertainties of current sewer gauging methods would not be 
anywhere near so high, and that there is a strong and growing need for development of a National sewer gauging 
standard to suit the needs of the industry.  To do this will require co-operation amongst major utility owners, as well as 
hydrographic practitioners and instrument manufacturers.  It will also require investment in some very basic research, 
which has been long needed to identify and characterise the measurement uncertainties associated with sewer gauging 
practice in circular, box and oviform shaped sewers, with minimum verticals and minimum exposure times.  Such an 
enterprise would, however, require support from groups like WSAA, AHA and AWA, as well as Standards Australia. 
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What is the Australian Water  Data 
Infrastructure Project? 
The Australian Water Data Infrastructure Project 
(AWDIP) was established under the national 
component of the Natural Heritage Trust to facilitate 
national assessments of Australia’s water 
resources.  This will be achieved through the ongoing 
development of a comprehensive and accessible 
national water information framework, to support 
ongoing water reforms. 

Following the completion of the National Land & 
Water Resources Audit in 2000, the Department of 
Agriculture, Fisheries & Forestry (DAFF) took 
responsibility for managing the water data theme, 
which commenced under the Audit. 

An Executive Steering Committee for Australia’s 
Water Resources Information (ESCAWRI) has been 
established to manage the Australian Water Data 
Infrastructure Project (AWDIP).  Membership of 
ESCAWRI includes DAFF, Department of 
Environment and Heritage, a representative from each 
State and Territory government and a representative 
each from the Bureau of Rural Sciences, the National 
Land and Water Resources Audit, the Commonwealth 
Scientific and Industrial Research Organisation, the 
Australian Bureau of Statistics, the Bureau of 
Meteorology and the Murray-Darling Basin 
Commission.   

Work currently being undertaken by the AWDIP 
includes a comprehensive study to identify 
stakeholders, their roles, responsibilities, data 
requirements and information priorities and a report on 
existing water data standards, protocols and 
infrastructure.   

Based on this work, ESCAWRI will be responsible for 
the development and implementation of an investment 
strategy for the AWDIP for 2003-6 to facilitate 
ongoing development of a comprehensive and 
accessible national water data information system, 
covering surface water and groundwater resources and 
including data on water availability, quality and use.  

Why build the Australian Water Data Infrastructure?  

There are many collectors of water data across 
Australia. For example, a recent survey indicates that 
Australia spends about $140-$170 million each year 
across more than 1,000 water quality monitoring 
programs (Atech 2002). There are also many users of 
water data spanning the community, including resource 
managers, irrigators, mining companies, universities, 
Landcare groups and consultants. The Australian Water 
Data Infrastructure aims to better coordinate the 

linkage between the suppliers and users of priority 
water datasets. 

From a data user perspective the infrastructure aims to: 

·  provide a single national access point, making 
it easier to find key water data,     

·  increase productivity as users would not have 
to spend time and resources in accommodating 
different data formats from different 
suppliers,     

·  allow a better understanding of the quality and 
limitations of a water dataset,     

·  reduce any confusion about what the data 
means, lessening the risk of misinterpretation 
that may seriously effect the outcomes of their 
work,     

·  provide better access to software tools 
developed around data standards and 
protocols. 

·  From a data provider perspective the 
infrastructure aims to: 

·  formalise their role as custodian of water data 
as part of nationally co-ordinated 
arrangements,     

·  make the release of data more efficient and 
simple based on an agreed national 
standard,     

·  lessen the risk that their data will be 
misinterpreted and misused,     

·  provide a consistent and cost effective mode 
of access for public domain data,     

·  provide standard protocols in how the quality 
of the water data is described,     

·  facilitate sharing of costs associated with 
delivery of water data,     

·  encourage the shared development of 
technology required for the storage, 
maintenance, transfer and presentation of 
water data     

·  provide greater access to data that has been 
collected within their jurisdiction by other 
agencies,     

·  provide opportunities for training and 
development of staff. 

This information will be used by ESCAWRI to develop 
an investment strategy to build the Australian Water 
Data Infrastructure over the next three years.  As well 
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as shaping the design and content of an Australian-wide 
water data infrastructure, your input will contribute to 
the goal of making the data infrastructure a vital asset 
to the many users of water resource data across 

Australia. 

Source: Department of Agriculture, Forestry and 
Fisheries. For more information go to www.daff.gov.au 

 

Water  data now flows faster  
Source: Tas Regions newsletter 

 

New developments in hydrometric equipment now 
allow computer access to data in near real time. This 
information is a vital cog in Tasmania’s flood warning 
network and also is playing an ever-increasing role in 
stream flow management through the capacity to have 
real time data measuring sites. 

Critical decisions in today’s information age need to be 
based on timely data. Telemetry provides effective data 
retrieval and the potential for significant savings and 
quick decision making. The Hydrometric Unit in the 
Water Assessment and Planning Branch, DPIWE, 
currently collects data from 52 sites throughout 
Tasmania. The majority of these sites contain multiple 
sensors and 31 sites are telemetered. All of the 52 sites 
collect stream flow data and other parameters such as 
conductivity, temperature, turbidity and dissolved 
oxygen are collected at some of these sites. 

The data is stored in the Time Studio database, which 
enables the data to be to used for a variety of 
functions.The ability of Time Studio to ‘call up’  
telemetered sites and rapidly convert information into 

heights and flow has been extremely useful for 
restriction management of rivers and streams around 
the State. 

Water Management Branch staff are now able to 
generate regular time series plots and tables of hourly 
flow rates to assist in making decisions on water 
restrictions. During critical periods these have been 
updated every three hours. 

Information on steam flow trends produced by a time 
series plot enables timely imposition and lifting of 
water restrictions, which occur when flows reach 
particular trigger points. 

The information enables better predictions to be made 
on what might happen 1 to 2 days in advance which can 
be invaluable in warning irrigators of pending water 
restrictions or ramping up of water restrictions. This 
also ensures that the environments water provisions can 
be effectively implemented and monitored in real time 
during low flow periods. 

For a recent example for a river in the North-East of the 
State, information from Time Studio was showing an 
unacceptable rate of fall in the flows.The information 
showed that at this rate of fall a total irrigation ban 
would have been likely within 24 hours.To convey this 
to irrigators, a broadcast fax was sent out warning of 
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the likely ban with the result that there was an 
improvement in streamflow over the next 24 hours. 
This warning worked well by conveying to water users 
in advance how serious the situation was and giving 
them an opportunity to reduce their usage to avoid the 
imposition of a total irrigation ban. 

The Water Information Resources and Electronic Data 
(WIRED) web site allows for the streamflow data that 
has been collected and stored on the Time Studio 
Database to be accessed by the public. Information of 
streamflows for our telemetered gauging sites is 

updated twice weekly on WIRED.This information is 
very useful for consultants and the public who may 
want to investigate storage proposals for sizing their 
pumping equipment to match their water needs. 
Information from WIRED can be put into stream flow 
behaviour models and statistics developed to provide 
reliability estimates for obtaining water and equipment 
needed to get it. Students undertaking water resource 
projects also find information on wired invaluable. For 
more information on WIRED visit the web site at: 
<http:// wired.dpiwe.tas.gov.au>. 

 
 


