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SECTION A - A 4

(57) Abstract: A method of managing a plurality of fluid waste processing systems (100), each fluid waste processing system
comprising a septic tank (1) for containing a water and sludge or scum mixture, at least one sensor (28) near the bottom of the
tank, and an onsite electronic monitor (30), said method comprising: creating an identification code in the form of a location refer -
ence such as an address for identifying each septic tank (1), selecting pressure as a parameter for indicating when a septic tank (1)
needs to be emptied, sensing the level of pressure in each septic tank (1), monitoring the sensed level in the system with the elec-
tronic monitor (30), generating an electronic signal by radio link in the form of an SMS message to characterise the level of pres-
sure when the tank is full or requires emptying, monitoring the electronic signal in each system in a management facility, generat-
ing an action prompt in the form of an SMS message or email notification to a waste removalist when a pressure reading varies by
at least 2% from a pressure reading if the tank (1) only contained water, initiating an action response on receipt of the action
prompt, the action response comprising sending a remediation vehicle to remove waste fluid (20) from the tank (1).
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FLUID WASTE PROCESSING SYSTEMS

Field of the Invention

The invention relates to fluid waste processing systems, and methods for management

thereof.

Background of the Invention

Septic tanks operate by allowing sewage to be digested in the tank for an appropriate
residence time before fluid which has been subject to digestion in the tank is pumped
or overflows from the tank into a distribution system in surrounding soil. After a
period of time, there is an inevitable build-up of sludge at the bottom of the septic
tank. As the level of sludge in the septic tank rises, the residence time of sewerage
entering the tank for digestion begins to decrease. When the sludge level becomes
high, the residence time of sewerage may be so short that there is insufficient time for
adequate digestion. As a result, inadequately digested sewerage from the pump or
overflow outlet of the tank which may even contain suspended matter is fed to the
surrounding liquid distribution system. The dirty effluent can cause the distribution
lines to clog with the result that the surrounding area may become contaminated with
dangerous biological material. This biological material can even seep into nearby

creeks and rivers making them unsafe for recreational or drinking purposes.

Scum, a lightweight layer typically including a substantial oil component may also
build up as a surface layer with time. Excess scum may also hinder digestion and

lead to premature overflow of inadequately digested material.

In order to reduce the likelihood of contamination of surrounding areas and water
courses by septic tanks, there is a mandatory legal requirement in the State of
Victoria, Australia that septic tanks be emptied at least once every three years to
remove sludge and/or scum. However, in practice despite this mandatory legal

requirement, most septic tanks are not emptied for far longer periods.
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In most instances, sludge or scum build-up in a typical septic tank will not be
unacceptable in the relatively short time span of three years. However, because of the
variable nature of usage of different septic tanks and the fact that there is no adequate
monitoring system, the relatively short mandatory three year time span for emptying
septic tanks is necessary to cover the unusual situation where some septic tanks
require emptying within such a short period. The risks of not following such a
regime, such as threats to health and the expense of replacing or cleaning the

distribution lines when they are clogged, are otherwise too great.

There is a need to distribute liquids issuing from the septic tank into soil in controlled
fashion. This is a requirement for the proper management of on-site sewage
processing systems. For example, as shown in Figure 4, an on-site sewage processing
system 100 collects sewage effluent from sewer pipe 102 in a septic tank 104. After
primary treatment in the septic tank 104, on-site sewage effluent is typically directed
to junction pits 118, 120 and 122 and then on to absorption trenches 106, 108 and 110
located below the ground. An absorption line 112, 114 and 116 (egg. a perforated
pipe) is located within each of the aggregate filled absorption trenches 106, 108 and
110. Space, terrain and trench length constraints usually require there to be a number
of absorption lines 112, 114 and 116 that are spread out in a down slope direction.
This arrangement typically allows the sewage effluent to flow to the absorption

trenches 106, 108 and 110 under the force of gravity.

On-site sewage is best managed if it is spread out evenly over the absorption trenches
106, 108 and 110, in accordance with the tested soil percolation and designed long-
term absorption characteristics of the soil. However, due to historical circumstances,
sometimes the absorption trenches 106, 108 and 110 are flooded beyond their
designed application rates in a serial fashion. A common problem with the junction
pits 118, 120 and 112 that are typically used in this arrangement is that under normal
operation, a small number of absorption trenches (egg. 106 and 108) are flooded
beyond their assessed long-term absorption capacity and consequently fail, usually in
a premature serial fashion. However, it is often difficult to control and/or adjust the

flow of effluent into different absorption trenches. For example, given the small
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spatial confines of the junction pits typically used in the on-site sewage processing
industry, it is very difficult for plumbers and drainers to accurately assess the flow
level in the pit, to construct apertures for controlling the flow proportions and outlet
levels to and from the junction pit, and to monitor the absorption capacity of the

absorption trenches.

Thus it would be advantageous to provide a method of managing trade waste or on
site sewage processing systems whereby parameters including, but not limited to,
flow rates, absorption capacities, and levels of sludge or scum may be monitored in
order to limit, reduce, overcome or substantially ameliorate some of the aforesaid
problems or disadvantages. For example, monitoring levels of sludge or scum to
determine when a septic tank needs to be inspected or emptied may avoid the need for

mandatory emptying every three years or such other time as is set by legislation.
Disclosure of the Invention
In one aspect the invention provides a method of managing a plurality of fluid waste

processing systems, each fluid waste system comprising at least one sensor, said

method comprising:

creating an identification code for each system,

selecting a parameter in each system which is indicative of the operational

state of the system,

- sensing the level of the parameter in each system with the sensor,

- generating an electronic signal, to characterise that level, or when the
parameter is not within a predetermined range,

- monitoring the electronic signal in each system in a management facility,

- generating an action prompt when the parameter is not within the

predetermined range.

By fluid waste we mean any flowing waste material which may include a proportion

of solids such as sludge.
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The fluid waste processing system may comprise at least one of a trade waste
processing system and a septic tank for containing a water and sludge or scum

mixture.

The method may comprise initiating an action response for each system in which the

parameter falls outside the predetermined range.

The action response may comprise sending a remediation vehicle equipped to
remediate the system so that the parameter is returned to being within the

predetermined range.

The method may comprise assessing compliance of the action response after
generation of the action prompt. The compliance assessment may be conducted by

local government or a body which is independent of the management facility.

The parameter may comprise the depth of fluid waste in the processing system. An
action response may be prompted when the depth is indicative that the processing

system is more than 50% filled.

Each system may have an on site electronic monitor for monitoring the sensed level
in the system. The electronic monitor may be located in a nearby work place or

dwelling.

The electronic monitor may comprise a memory for storing a plurality of parameter
readings taken over a period of time. It may include an identification code for the
system. Alternatively, or additionally, the system may comprise an identification

device such as a machine readable bar code, microchip, or other visible identification.

The management facility may comprise any one or more of a number of information
upload means for receiving data from the electronic monitor. For example, the
electronic monitor may be linked directly by radio or telephone line to the
management facility. Thus the management facility may comprise an electronic

receiving capability for receiving data relating to a measured parameter.
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In one embodiment of the invention an operator may periodically take parameter
readings directly from the electronic monitor and physically transfer the readings to
the management facility. An electronic reading device may be used by the operator

for this purpose.

The operator may have an operator identifier code. The operator identifier code may
also be associated with the electronic monitor readings when they are transferred to

the management facility.

If the system has been remediated by an operator the operator may input this
information to the management facility. The management facility may comprise a

computer database.

Each sewage processing system may comprise a septic tank adapted to contain a
water and sludge or scum mixture. Each septic tank may comprise an inlet for
directing sewage into a container, and an outlet for directing digested sewage from

the container.

The parameter may be detected by a sensor. The sensor may send a signal for

monitoring the parameter to the electronic monitor.

The sensor may be located in the septic tank. The parameter detected by the sensor

may be used to indicate or determine the depth of sludge or scum in the septic tank.

The electronic monitor may be adapted to generate a warning signal when the signal
from the sensor is indicative of a depth of sludge or scum exceeding a predetermined

limit.

Typically, the septic tank may be divided into a primary chamber which receives raw
sewerage and a secondary chamber from which digested fluid exits into a distribution
system. In such an arrangement, the primary and secondary chambers may be

separated by a wall or baffle with an opening allowing fluid communication between
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the two chambers. Thus, the arrangement may be such that sludge accumulates in the
primary chamber below the level of the opening. The scum may accumulate as a top

layer.

In such an arrangement, the density of sludge at least in the early stages of deposition
of the sludge on the floor of the primary chamber, tends to be greater than water.
Applicants therefore propose that one parameter which may be characteristic of the
level of sludge in the primary chamber of the septic tank may be related to the density
of the sludge/water mixture in the primary chamber. This may be reflected by the
pressure which is found at various levels in the tank and it is particularly true of
pressure at the bottom of the tank in the primary chamber. Typically, the density of
sludge will range between 1.01 to 1.1, more typically 1.03 to 1.07. This compares

with a normal density for water of about 1.

Thus applicants propose that a pressure sensor may be used as a means of giving an
indication of the level of sludge in the septic tank. The pressure sensor may be
located at or near the base of the primary chamber. However it also may be located at
higher levels. There may be more than one pressure sensor. There may be a plurality

of pressure sensors arranged at different levels in the primary chamber.

The pressure sensor may be associated with the electronic monitor. Thus the pressure
sensor may send a signal to the electronic monitor indicating the pressure proximate
the bottom of the tank. By taking into account the density of sludge, a rough
calculation of the level of sludge in the septic tank may be made. The electronic
monitor may be set so as to give an indication as to whether the general level and
hence depth of sludge is approaching the level of the opening in the baffle between
the primary and secondary chambers. Once the sludge reaches the level of the
opening, it may spill into the secondary chamber. This is undesirable from the point
of view of residence time and the amount of digestion achieved. Thus, the electronic
monitor may be set so as to generate a warning signal which indicates the septic tank
needs to be inspected and subject to the results of inspection, emptied prior to the
level of the sludge being at or near the level of the opening in the baffle. The warning

signal can take any form as is known in the art, eg. a warning light, a displayed
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message, an alarm or even an electronic signal relayed directly to the management
facility. This may comprise a sludge removal company which then initiates a waste
disposal action response. Other action responses may include a servicing action

response, or an effluent sampling action response.

Each septic tank system may comprise a tank identification code such as a barcode.
The barcode may be adapted to be scanned in order to identify features such as
council ID, type of waste, and Tank ID number. The people or companies
undertaking the initiated action response may have a scanner adapted to scan the
barcode. Similarly, waste disposal vehicles may also have a barcode adapted to be
scanned in order to identify the vehicle or other features. The tank barcode and/or the
vehicle barcode may be scanned during an action response. The data recorded by the
scanner may then be monitored by the management facility. This may occur by
downloading the data from the scanner into computer hardware using operational
software which activates transmission of the data. The hardware may be located at a

selected site such as a regional repository.

Where the parameters being monitored are based upon pressure readings taken near
the bottom of the tank, it is anticipated that a pressure variation compared with water
of about 1% or higher, more preferably about 2% or higher may be sufficient to
trigger an indication that the septic tank needs to be emptied. In other words, the
average density of mixture in the primary chamber may rise to at least 1.01 more

preferably about 1.02 or more before the warning signal is activated.

The electronic monitor may include timing means to automatically ensure that regular

readings are taken. Alternatively, it may monitor the pressure on a continuous basis.

In some instances, where sludge has been allowed to build up for too long, it is
anticipated that afier initially increasing in density, the reading for sludge density may
actually decrease. Thus, as an alternative to the above scenario, the reading decrease
in sludge density after the initial increase, may be taken as an indicator that the septic

tank needs to be emptied ie. if pressure decreases by more than 1% at the bottom for a
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given level of liquid mixture this may be taken as an indication that inspection is

required.

In another scenario, pressure may decrease if the septic tank springs a leak. The
resultant low pressure reading would generate a warning signal to indicate the tank

needs to be checked.

Whilst it is anticipated that pressure sensing will be one preferred method, it is to be
appreciated that other methods of sensing parameters characteristic of the level of the
sludge may be used. For example, a transducer which vibrates within the sludge may
be used to give an indication of sludge depth. The transducer may be located at a
level at or below the opening in the baffle so that when the sludge reaches the level of
the transducer the changing characteristics of vibration of the transducer resulting
from varying damping properties or viscosity may be used as an indication of the

level of the sludge.

Another alternative may involve the use of a conductimetric approach such as a pair
of conductive plates arranged at an appropriate level, to determine the presence of

sludge.

Yet another method may involve measurement of light transmission or other
electromagnetic wave at an appropriate level to determine whether sludge has reached
a predetermined level at which the tank needs to be emptied. Combinations of two or

more of these possibilities may also be used as required.

Another parameter which may give an indication that the tank needs to be inspected
and possibly emptied may be determined through measuring the scum layer which
normally builds up on top of the liquid in the septic tank. The scum layer is an oily
scummy layer which floats on top and generally has a density less than 1. As the
scum layer builds up on top, so does the sludge layer at the bottom of the tank.
Hence the thickness of the sbum layer can be used as a guide to the sludge layer build
up. Thus a measure of thickness of the scum layer may be used as the parameter to

trigger emptying of the tank.
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Additionally, in some instances, especially where sewerage has a high oil component,
the scum layer may rapidly build up to a level which is unacceptable even when the
sludge layer is still of acceptable thickness. Thus, measuring the thickness of the
scum layer may be an appropriate monitoring technique even if the sludge layer has
not built up unduly ie. the presence of excess scum is itself a reason for emptying the
tank as this too can make its way into the distribution lines and clog them (making it

difficult for the effluent to be dispersed).

At the start of the tank use, the density will be that of water as this covers the
“shallow” scum sensor. As the scum layer (low density oil/fat) builds up the apparent
density may fall. However, in a parallel to the lower sludge sensor, it is likely that in
some instances the encapsulation of the sensor in the scum will cause the apparent
density to fall to a level much lower than would be anticipated by simply calculating
the pressure difference between the density of water and the density of oil/fat. This
may be akin to encapsulating the sensor in a jelly which sets over time. The scum

may also adhere to the sides of the tank both mechanisms acting to mask the pressure.

In practice applicants have actually measured as much as a 20% decrease in the
apparent density of the sludge and scum layers in relation to the density calculated

from being in plain water.

The sensing techniques already described with reference to sludge may be equally

applicable when applied at the scum layer.

The scum layer thickness may be measured by a sensor placed at or below the level of
the scum layer. Initially the sensor may be below the original water level but as the
scum builds up it has some thickness and then the sensor may find itself in the scum

layer.

It may be a pressure sensor located so that it measures pressure corresponding to an
increased thickness of scum at the top of the liquid. Again a pressure variation of 1%

in the scum layer region may be sufficient to trigger an inspection.
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In a specific aspect of the invention the septic tank may be monitored by placing a
sensor near the sludge layer at the bottom of the tank and also in the vicinity of the
scum layer to monitor both. If each sensor is a pressure sensor, a variation in sensed
pressure for either layer of 1% or more may be used to signal that an inspection of the

tank is required.

Alternatively or additionally, a sensor may be located in the secondary chamber as
this would come into play as the primary chamber becomes too full with undigested

material flowing from the primary chamber to the secondary chamber.

The pressure sensor may be positioned facing upwards to read the weight of sediment

“sitting” on the sensor.

The septic tank may form part of an on site sewage processing system having a
junction pit arranged to receive liquid from the septic tank and at least one
distribution line for receiving liquid from the junction pit. The or each distribution

line may be in the form of an absorption trench.

A sensor may be located in the junction pit. The sensor may be located at a level in
the junction pit such that it becomes immersed in the liquid flowing into the junction
pit. The sensor may sense the rate at which the liquid flows through the junction pit

after supply of the liquid to the junction pit from the septic tank.

The sensor may send a signal to the electronic monitor in order to monitor the

effectiveness of liquid distribution from the septic tank.

The sensing of liquid flow may be carried out by any method known in the art. For
example it may be done electrolytically, by a float, by capacitance or by pressure

variation.

The sensor may sense the presence of liquid electrolytically. It may be arranged to

sense the presence of liquid in the junbtion pit at two levels. Hence it may be
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associated with timing means for timing the time taken for the level of liquid to fall
from the higher of the two levels to the lower of the two levels to give a calculation of

the rate of liquid flow from the junction pit into the distribution lines.

When the sensed rate of liquid flow falls below a predetermined limit, a wamning
signal may be generated. An action response may be generated in response to the
warning signal whereby an inspection of the sewage processing system is initiated.
The warning signal may even be used to initiate an action response triggering
automated flow control means associated with the distribution lines to redistribute

rates of flow to the distribution lines.

As the sensor readings can vary substantially, depending on variations in rates of
supply of liquid to a junction pit as a result of intermittent and changeable sewer
usage, the predetermined limit may be based on a calculation derived from multiple
sensor readings. Multiple readings may be treated with a regression algorithm to
create a graph of efficiency of dispersion of liquid corresponding to the rate of flow
from the pit vs. time. When the line graph readings intersect a predetermined level of
efficiency reduction, a warning signal may be generated. For example, an efficiency
reduction of as little as 25% may be sufficient to trigger a warning depending on the
circumstances. However in the majority of instances a reduction of efficiency of

more than 40%, 50% or greater will probably be more appropriate.

The on site sewage processing systems may comprise a plurality of junction pits
arranged in series with each pit feeding one or more distribution lines. A flow sensor
may be placed in the uppermost pit, the lowermost pit, in all of the pits or even a

selection of them to suit the circumstances of a particular installation.

One or more of the pits may be fitted with a fitting for controlling flow from the pit to

a distribution line.

The fitting may include:
- a body having one or more openings formed through said body, such that,

when said liquid defines a level in a conduit, at least one of said openings is at
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least partially submerged in said liquid so as to define an effective flow
aperture relative to said level for controlling the rate of flow of said liquid
through said body;

wherein the selective rotation of said body enables adjustment of the size of said

effective flow aperture.

Each fitting may be set for a particular flow rate on initial installation of the sewage
processing system. The parameter detected by the sensor may be used to indicate or
determine the flow rate. The electronic monitor and/or management facility may be
adapted to generate a warning signal when the signal from the sensor is indicative of
the flow rate dropping below a predetermined limit. An action response may be
initiated following generation of the warning signal whereby the fitting setting may
be altered so as to compensate for reduced efficiency of one or more distribution

lines.

The body may include means for coupling said body to an open end of said conduit.
Once the body has been rotated to define an effective flow aperture of a selected size,
the body may be securely sealed to the conduit so as to reduce movement of the body

with respect to the conduit.

The body may include means for adjusting the height of said body relative to said
level. The means for height adjustment may include an elbow joint for coupling with

said fitting, said elbow joint also for coupling to said conduit.
The openings may define one or more flow control regions, each said region for
defining a corresponding said effective flow aperture of different size relative to said

level.

The at least one of the regions may define the effective flow aperture for allowing a

high rate of flow relative to the rates of flow for other said regions.

It may allow a rate of flow of around 50% of the high rate of flow.
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Another of the regions may define an effective flow aperture for allowing a rate of

flow of around 33% of the high rate of flow.

Another of the regions may define an effective flow aperture for allowing a rate of

flow of around 25% of said high rate of flow.
The flow apertures for the regions may be defined by a single opening.

The openings may define one or more weirs, each weir corresponding to a different

region.

Each of the weirs may have a notch.‘ The notch may be generally V-shaped or

U-shaped. The notch may have a rounded base.
Each of the weirs may include a knife edge.

The fitting may be made of a plastic material, such as PVC, polythene or
polypropylene plastics.

The body may be rotatable along a cross-sectional axis of the body.
The conduit may alternatively or additionally include a fitting as described above.

Broadly speaking the fitting may be suitable for coupling to an end portion of a
conduit for controlling the rate of flow of liquid in a conduit, the fitting including:

a disc-like body having an opening formed therethrough, said opening being
shaped to form one or more respective weirs, such that, when said Hquid defines a
level in said conduit, at least one of said weirs is at least partially submerged in said
liquid so as to define an effective flow aperture relative to said level for controlling
the rate of flow of said liquid through said body;

wherein said body is selectively rotatable relative to said conduit to one or

more predefined positions, each said position for defining a different said effective
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flow aperture, wherein said body, in use, is coupled to said conduit in one of said

predefined positions.

To control the rate of flow of liquid in a conduit such as a distribution line using a
fitting as described above may involve the steps of:

@) rotating the fitting relative to the conduit to an orientation that allows
one of the one or more openings of said fitting to form an effective flow aperture
relative to the level of the liquid in said conduit; and

(i)  coupling said fitting to said conduit at said orientation.

The flow of liquid through a plurality of distribution lines, using one or more fittings
and sensors as described herein, may be controlled by:

() rotating each said fitting relative to said conduits to orientations that
allow said fittings to form effective flow apertures relative to the level of the liquid in
each said conduit; and

(i1) coupling each of said fitting to said conduits at orientations;

whereby the relative flows of liquid through respéctive conduits is within a

predetermined distribution, as indicated by the sensors.

The steps above can be performed in any order, and are not limited to the order as

described above.

The settings of the fittings may be altered as and when the sensors indicate that the
liquid flows are approaching the limits of the predetermined distribution or have
exceeded the limits ie. the flows to the different distribution- lines may be altered to
compensate for one or more distribution lines reducing in efficiency as indicated by

sS€nsors.

The junction pits may include fittings as herein described wherein the fittings are
coupled to the conduits at predetermined respective orientations, said orientations
being defined by rotating each said fitting relative to said conduits to allow said

fitting to form effective flow apertures relative to the level of the liquid in each said
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conduit, so that the relative flows of liquid through respective conduits is in

accordance with a predetermined distribution.

The electronic monitor may monitor the distribution of the flow of liquid in multiple

conduits extending from the septic tank or junction pits.

In another aspect the invention provides a method of managing a plurality of fluid
waste processing systems, each fluid waste processing system comprising a septic
tank for containing a water and sludge or scum mixture, at least one sensor near the
bottom of the tank, and an onsite electronic monitor, said method comprising:
e creating an identification code in the form of a location reference such as an
address for identifying each septic tank,
e selecting pressure as a parameter for indicating when a septic tank needs to be
emptied,
e sensing the level of pressure in each septic tank,
e monitoring the sensed level in the system with the electronic monitor,
e generating an electronic signal by radio link in the form of an SMS message
to characterise the level of pressure when the tank is full or requires emptying,
e monitoring the electronic signal in each system in a management facility,
e generating an action prompt in the form of an SMS message or email
notification to a waste removalist when a pressure reading varies by at least
1% from a pressure reading if the tank only contained water,
e initiating an action response on receipt of the action prompt, the action
response comprising sending a remediation vehicle to remove waste fluid

from the tank.

Brief Description of the Drawings

A preferred embodiment of the present invention is herein described, by way of

example only, with reference to the accompanying drawings, wherein:
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Figure 1 shows a plan view of the base of a septic tank which may be used for
carrying out the method of the invention;

Figure 2 shows the section A-A taken through the septic tank of Figure 1;
Figure 3 shows a graph of pressure readings as sludge builds up over time;
Figure 4 is a diagram of the components of an on-site sewage processing
system,;

Figure 5 is a front view of a flow control fitting;

Figure 6 is a cut away view of a junction pit and sensor;

Figure 7 is a graph interpreting sensor readings;

Figure 8 is a flow diagram of a preferred method of management in
accordance with the invention; and

Figure 9 is a flow diagram of a preferred waste disposal action response.

Detailed Description of the Preferred Embodiments

The various elements identified by numerals in the drawings are listed in the

following integer list.

Integer List

1 Septic tank

2 Circular base
3 Side wall

4 Reinforcement
5 Top

10 Inspection opening
11 Inspection opening

12 Central opening

15 Inlet

16 T-piece
18 Outlet
19 T-piece

20 Liquid level
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22

23

24

26

27

28

29

30

100
104
106
108
110
112
114
116
118
120
122
124
126
128
300
302
304
306
308
310
312
314
316
318

Scum layer
Dividing wall
Primary chamber
Secondary chamber
Opening

Sludge level
Pressure sensor
Cabling

Electronic monitor

Sewage dispersal system

Septic tank
Absorption trench
Absorption trench
Absorption trench
Perforated pipe
Perforated pipe
Perforated pipe
Junction pit
Junction pit
Junction pit

Pipe

Pipe

Pipe

Fitting

Body

Opening
Peripheral portion
Peripheral portion
Peripheral portion
Peripheral portion

Cross-sectional axis

Invert
Invert

PCT/AU2009/000243
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320 Invert

322  Invert

324  Apex angle
326  Apex radius
1201 Junction pit
1203 Pipe

1205 Baffle

1207 Open top

1209 Open bottom
1211 Perforated pipe
1213 Fitting

1215 Sensor

1217 Lower detector
1219 Upper detector
1221 Lead

Referring to Figures 1 and 2 of the drawings there is shown a septic tank generally
designated by the reference numeral 1 which may typically be a reinforced concrete

construction.

The septic tank includes a circular base 2, a cylindrical side wall 3, and a top 5.
Reinforcement 4 is provided in the base, side wall and top of the tank. Typically this
may comprise steel mesh and/or any other reinforcing material which is used for

reinforcing concrete.

Inspection openings 10 and 11 are provided on opposite sides of the top 5
immediately above the T-pieces 16 and 19. A large central opening 12 for providing
access to the contents of the septic tank when it needs to be emptied is also provided
in the top 5. This is normally closed by a cover which neatly fits within and closes

off the central opening 12.



WO 2009/108996 PCT/AU2009/000243

10

15

20

25

30

19

The side wall is provided with an inlet 15 for sewerage which directs incoming
sewerage into the T-piece and hence into the primary chamber 23 of the septic tank.
Both the top and bottom end of the T-piece are open.

An outlet 18 connected to the T-piece 19 takes overflow liquid from the secondary
chamber 24 whenever the liquid level 20 exceeds the level of the outlet 18. The
outlet is at a lower level than the inlet. From the outlet, the digested liquid from the
septic tank is directed to an in ground distribution system as is shown in Figure 4 and

described below

It is to be noted that there will typically be a scum layer 21 build up at level 20. As
the scum layer 21 builds it may extend above and/or below level 20. It may extend

higher than the level of the outlet 18 in the region of the primary chamber.

The primary and secondary chambers are divided by the dividing wall 22 which has
an opening 26 therein at a level below the liquid level 20. The dividing wall in effect

acts as a baffle between the primary and secondary chambers.

During typical operation of the septic tank, sludge builds up in the primary chamber
to a sludge level which is indicated by the line 27. Over time the sludge, which is of
greater density than water builds up from the floor of the tank 4 until it begins to
approach the level of the opening 26. However, it is important to ensure that the -
sludge level does not go so high as to allow the sludge to overflow into the secondary
chamber 24 as this will mean the residence time of sewerage in the septic tank has
been reduced and there is a risk that inadequately digested fluid will pass through into

the secondary chamber and out of the outlet.

As the sludge initially has a higher density than the water, an indication of the level of

~ sludge in the primary chamber can be obtained by locating a pressure sensor 28 near

the base of the septic tank. The pressure sensor is connected by cabling 29 to an

electronic monitor 30.
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The electronic monitor 30 may include electronics to take account of the electric
pressure signal provided by the pressure sensor 28 either continuously or on a
periodic basis. The electronic monitor in each system is linked directly by radio or
telephone line to a management facility which uploads the signals from each of the
electronic monitors. When the pressure rises above a predetermined limit as may be
set at the management facility, the management facility may generate an action
prompt indicating that the septic tank needs to be inspected and possibly emptied. An
action response is then initiated wherein a sludge removal vehicle equipped to inspect
and empty the septic tank is sent. Additionally or alternatively the action prompt may
be generated by the electronic monitor and then relayed on to the management

facility.

For example, if the pressure of fluid including sludge in the primary chamber
increases by as much as 1% or 2% above the pressure which would be expected with
pure water, the electronic monitor (and/or the management facility) may generate an
appropriate signal to indicate that the tank needs to be inspected. In order to do so,
the electronic monitor may include a reference point setting for adjusting the pressure
sensitivity for different sizes of tanks ie. a deeper tank will have a higher reference
point pressure than a shallower one. Thus for each tank, an individual pressure based

upon a primary chamber filled with pure water may be set as a reference point.

The graph in Figure 3 indicates a typical output from the pressure sensor registered by
the electronic monitor as readings of sludge depth over time. The actual readings can
vary but they are then treated with a regression algorithm to create a line of best fit.

This is then used to monitor trends and predict trigger points for service.

Typically a pressure rise of about 1% may be used as a trigger point for service, as
this may be indicative of a depth of sludge which has reached the limit of
acceptability. However, the actual trigger point may vary depending on the
configuration of the septic tank. Another way of looking at the triéger point would be
to equate it to a predetermined acceptable level of sludge. For instance in a septic

tank with a dividing wall 22, it may be preferable to set the trigger point at a pressure
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level in the primary chamber which corresponds to a sludge depth at or below the

level of the opening 26.

In another scenario, if the pressure sensor is placed in the secondary chamber, any

consistent increase in pressure may be sufficient to trigger a warning.

In an alternative scenario, applicants have also found that after a period of time,
following an initial rise in pressure in the primary chamber, there may also be a
reduction in pressure. Whilst the reasons for this reduction in pressure are unclear, on
the basis of experiments carried out so far, it would appear that the change from
increase in pressure to a reduction of pressure of 1% may be taken as a trigger point
or warning point whereby the electronic monitor (and/or the management facility)

generates a signal to indicate that the septic tank needs to be emptied.

Similarly, an additional pressure sensor may be placed at or below the scum layer.
Again this may be set so that a pressure variation of about 1% triggers an indication

that an inspection is required.

Referring to Figure 4, digested liquid from the septic tank 104 is directed to a number
of junction pits 118, 120 and 122 via a series of pipes 124, 126 and 128. Each
junction pit 118, 120 and 122 may distribute the effluent into one or more
underground absorption trenches 106, 108 and 110 via one or more perforated pipes
112, 114 and 116 located within the trenches. Alternatively, each junction pit (eg.

118) may distribute the effluent to one or more other junction pits (eg. 120).

Figure 6 shows a preferred junction pit 1201 arrangement used in an on site sewage
processing system. The junction pit receives sewage for treatment via a pipe 1203
which terminates in a baffle 1205 located within the junction pit. The baffle has an
open top and an open bottom. A perforated pipe 1211 directs water from the junction

pit to an underground absorption trench.

A fitting 1213 is used to control the flow of water into the perforated pipe. Figure 5

is a front view of such a fitting 300 which includes a body 302 that has one or more
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openings formed through the body 302. The body 302 may have only one opening
304, and preferably, the edge of the opening 304 is shaped to form multiple weirs.
The one or more openings (eg. 304) define one or more flow control regions of the
body 302. For example, in the configuration shown in Figure 5, the body 302 has
only one opéning 304, and different peripheral portions 306, 308, 310 and 312 of the

opening 304 each respectively defines a different flow control region.

Referring again to Figure 6, a pit sensor 1215 is located within the junction pit at a
level where it can sense the presence of different levels of liquid in the junction pit.
Typically, the pit sensor may be mounted on the baffle 1205 although other

alternative methods of mounting are possible.

The pit sensor has a lead 1221 which directs signals to the electronic monitor to give
readings of changes of liquid levels in the junction pit. For this purpose, the pit
sensor has a lower detector 1217 and an upper detector 1219. Typically, the upper
and lower detectors may comprise electrolytic detectors ie. they may sense the
presence of liquid at the level of the detector by the presence or absence of current

flowing between electrodes in each of the detectors.

Thus, by determining the presence or absence of liquid at the levels of the two
detectors and the time taken for the liquid level to fall the distance between the two
detectors, it is possible to obtain an indication of the rate at which liquid flows from
the junction pit into the distribution lines associated with the perforated pipe 1211 and

onward to any further junction pits in the sewage dispersal system.

Referring to Figure 7, it can be seen that a typical range of readings from the pit
sensor is shown by the dotted line marked “Actual Readings”. The readings may
typically oscillate about a trend line calculated as a regression algorithm to create a
line of best fit. The variation in the actual readings will typically reflect different
rates of sewage delivery over time as well as different rates of distribution of effluent
in the underground absorption trenches. These rates may vary depending on a range
of factors such as rainfall in the area, variation in the amount of effluent distributed

and the efficiency of the absorption trench.
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Once the overall efficiency over a period of time as determined by the trend line has
dropped below a predetermined level eg. 50%, a trigger point is reached and the
electronic monitor receiving signals from the pit sensor may give a warning
indication that the system needs to be inspected. The action prompt may also be
generated at the management facility which receives signals relayed from the pit
sensor by the electronic monitor. As a result of inspection, it may prove necessary to
extend the dispersal system to cope with the reduction in efficiency, to completely
replace the system, to reconfigure the distribution of effluent through the various
absorption trenches by altering the settings of the fittings 1213 (eg. adjusting weir

settings by rotation of the fitting) or any combination of these alternatives.

Referring to Figure 8, there is shown a flow diagram of preferred elements involved
in managing a plurality of trade waste or on site sewage processing systems. The
systems are present on site near buildings being frequented by operators or occupiers.
Each sewage processing system has either a tank pressure sensor as described above,
or pit sensor as described above, or both. Similarly, each trade waste system has its

own trade waste sensor.

The sensors send signals to their respective on site electronic monitors which display
readings of the signals. A warning indicator is generated by the electronic monitors if

the readings are not within predetermined limits.

The electronic monitors send data obtained from the signals by radio or phone lines to
the management facility. There an action prompt will be generated if the data

received is not within predetermined limits.

The management facility comprises data managers (“WDMS” in the diagram),
removal managers (“Carriers” in the diagram), testing managers (“NATA” in the

diagram), and servicing managers (“Contractors” in the diagram).

The data managers monitor the performance data received from the systems of the

operators and occupiers. If the data does not fall within predetermined limits an



WO 2009/108996 PCT/AU2009/000243

10

15

20

25

30

24

action prompt is generated. The action prompt may be in the form of an
electronically generated report which lists those systems in which the data does not

lie within the relevant predetermined rahge.

Once prompted, the data managers respond by notifying the appropriate team of
managers. For example, if the data indicates that the rate of flow from a system’s
junction pit into a distribution line is not within the predetermined range, the data
managers will notify the servicing managers that the system needs to be inspected and
serviced. If the data indicates that a system’s trade waste needs to be removed then

the removal managers will be notified.

In another example, if the data indicates that the depth of sludge or scum in a
system’s septic tank exceeds the predetermined limit, the data managers will notify

the removal managers by phone or internet that the septic tank needs to be emptied.

Figure 9 illustrates a waste disposal action response in this situation. Once the
removal managers are notified, they send one of their carrier vehicles out to the
relevant septic tank. Each carrier vehicle has a barcode which is scanned by a
scanner in order to identify the vehicle sent during the action response. Each tank in
each sewage processing system also has a barcode which is scanned by the driver of
the carrier vehicle once they have arrived on site. The tank barcode is scanned in
order to identify the council ID, the type of waste, and the tank ID number. Once the
tank is emptied, the waste is carried by the carrier vehicle to a regional repository. At
the regional repository the driver uploads the data recorded by the scanner into
operational software and then clears the data from the scanner’s memory. The
operational software automatically forwards the scanner data via the internet to the

data managers and to a predetermined local council database.

Auditing of waste deposited at regional repositories takes place whereby the data
managers notify testing managers to verify deposition of waste and to take samples of

the effluent for testing.
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All systems and removal, testing, and service managers have barcodes which are
scanned by the relevant manager to keep track of managers used and systems
actioned. All scanned data is uploaded into operational software at designated
locations and forwarded to the data managers of the management facility and to a

council database.

Referring to Figure 8, all performance data from the systems which is received by the
data managers is forwarded on to the relevant local council database. Similarly all
scanned data uploaded at designated locations is forwarded on to the relevant local
council database. The councils, who fund the operation of parts of the management
facility which relate to their council jurisdiction, conduct a compliance assessment
using the scanned action data and system performance data. Thus the council is able
to assess the efficiency and effectiveness of the management facility as it operates in
their jurisdiction, and to make changes to the management as it sees fit. The council

may report any data and expenditure to its stakeholders (eg. ratepayers).

Managing trade waste and sewage processing systems according to the preferred
embodiment may provide advantages such as:
e Establishing consistency and uniformity in application for local government;
e Improving efficiency and cost effectiveness;
e Collecting meaningful data for future decision making;
e Facilitating local government in meeting its legislative and common law
responsibilities; and

e Easy operation.

Whilst the above description includes the preferred embodiments of the invention, it
is to be understood that many variations, alterations, modifications and/or additions
may be introduced into the constructions and arrangements of parts previously
described without departing from the essential features or the spirit or ambit of the

invention.
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It will be also understood that where the word “comprise”, and variations such as
“comprises” and ‘“‘comprising”, are used in this specification, unless the context
requires otherwise such use is intended to imply the inclusion of a stated feature or

features but is not to be taken as excluding the presence of other feature or features.

The reference to any prior art in this specification is not, and should not be taken as,
an acknowledgment or any form of suggestion that such prior art forms part of the

common general knowledge in Australia.



WO 2009/108996 PCT/AU2009/000243

10

15

20

25

30

27

Claims

1. A method of managing a plurality of fluid waste processing systems, each
fluid waste processing system comprising at least one sensor, said method

comprising:

creating an identification code for each system,

selecting a parameter in each system which is indicative of the operational

state of the system,

- sensing the level of the parameter in each system with the sensor,

- generating an electronic signal to characterise that level or when the parameter
is not within a predetermined range,

- monitoring the electronic signal in each system in a management facility,

- generating an action prompt when the parameter is not within the

predetermined range.

2. The method according to claim 1 wherein the fluid waste processing system
comprises at least one of a trade waste processing system and a septic tank for

containing a water and sludge or scum mixture.

3. The method according to claim 1 or claim 2 wherein each system comprises
an on site electronic monitor, and the method comprises:

- monitoring the sensed level in the system with the electronic monitor.

4. The method according to claim 3 wherein the management facility comprises

information upload means for receiving data from the electronic monitor.

5. The method according to claim 3 or claim 4 comprising an operator
periodically taking parameter readings directly from the electronic monitor and

physically transferring the readings to the management facility.

6. The method according to any one of claims 3 to 5 wherein at least one of the
fluid waste processing systems comprises a septic tank and the electronic monitor is

adapted to generate a warning signal when the signal from at least one of the sensors
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is indicative of a depth of sludge or scum exceeding a predetermined limit, the
warning signal indicating that the septic tank needs to be inspected, sampled, serviced

or emptied.

7. The method according to claim 6 wherein at least one of the sensors is located

at or near the base of the septic tank.

8. The method according to claim 6 wherein at least one of the sensors is placed

at or below the level of the scum layer.

9. The method according to any one of claims 6 to 8 wherein the parameter
detected by at least one of the sensors is used to indicate or determine the depth of

sludge or scum in the septic tank.

10. The method according to any one of the preceding claims wherein at least one

of the sensors is a pressure sensor.

11.  The method according to claim 10 wherein the action prompt is generated
when a pressure reading varies by at least 1% from a pressure reading if the tank only

contained water.

12. The method according to claim 10 wherein the action prompt is generated
when a pressure reading varies by at least 2% from a pressure reading if the tank only

contained water.

13.  The method according to claim 11 or claim 12 wherein the pressure sensor is

located near the bottom of the tank.

14. The method according to any one of the preceding claims wherein the

parameter comprises the depth of fluid waste in the processing system.



WO 2009/108996 PCT/AU2009/000243

10

15

20

25

30

29

15. The method according to any one of the preceding claims comprising
initiating an action response for each system in which the parameter falls outside the

predetermined range.

16.  The method according to claim 15 wherein the action response comprises

sending a remediation vehicle equipped to remove waste fluid from the system.

17. The method according to claim 15 or claim 16 comprising assessing

compliance of the action response after generation of the action prompt.

18.  The method according to any one of claims 6 to 17 wherein at least one of the
processing systems comprises a junction pit arranged to receive liquid from the septic
tank, at least one distribution line for receiving liquid from the junction pit, and at
least one flow sensor located in the junction pit or distribution line for sensing the rate
at which the liquid flows through the junction pit after supply of the liquid to the
junction pit from the septic tank.

19.  The method according to claim 18 wherein when an action prompt is

generated when the sensed rate of liquid flow falls below a predetermined flow limit.

20.  The method according to claim 19 wherein the predetermined flow limit is

40% below a predetermined flow rate.

21.  The method according to any one of the preceding claims wherein the
electronic signal is directed to the management facility by at least one of a radio link

and telephone line.

22. A method of managing a plurality of fluid waste processing systems, each
fluid waste processing system comprising a septic tank for containing a water and
sludge or scum mixture, at least one sensor near the bottom of the tank, and an onsite
electronic monitor, said method comprising:

e creating an identification code in the form of a location reference such as an

address for identifying each septic tank,
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selecting pressure as a parameter for indicating when a septic tank needs to be
emptied,

sensing the level of pressure in each septic tank,

monitoring the sensed level in the system with the electronic monitor,
generating an electronic signal by radio link in the form of an SMS message
to characterise the level of pressure when the tank is full or requires emptying,
monitoring the electronic signal in each system in a management facility,
generating an action prompt in the form of an SMS message or email
notification to a waste removalist when a pressure reading varies by at least
1% from a pressure reading if the tank only contained water,

initiating an action response on receipt of the action prompt, the action
response comprising sending a remediation vehicle to remove waste fluid

from the tank.
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