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Disclaimer

This document does not representamulti-di sci pl i nary or holistic
rather the opinions of just one engineer.
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This document has tried to present a responge t

that would be applicable to a variety of climatic and soil regions cross Australia. However, the
author is aware that the application of any land management practice must be made on a case-
by-case basis, taking into consideration all relevant local issues. Therefore, the
recommendations presented here may not be appropriate for all site conditions.

No warranty or guarantee, express, implied, or statutory is made as to the accuracy, reliability,
suitability, or results of the methods or recommendations.

The author shall have no liability or responsibility to the user or any other person or entity with
respect to any liability, loss, or damage caused, or alleged to be caused, directly or indirectly, by
the adoption and use of any part of the document, including, but not limited to, any interruption
of service, loss of business or anticipatory profits, or consequential damages resulting from the
use of the document.

Specifically, adoption of the recommendations and procedures presented within this document
will not guarantee:

compliance with local statutory obligations

compliance with local waterway objectives

compliance with local fisheries objectives

development of a stable landscape

that problematic salinity issues will not return over the long-term.
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Reviewed document

X Back fromthe Brink i How Austr al
- landscape can be saved.

Peter Andrews, ABC Books, Sydney, NSW
Reprint March 2007

} ) \ ( J I\ ISBN: 978 0 7333 1962 4
frons the

BRINK

Fel ANDRIWS

P cduinabie) lendicape co v soved

Purpose of this document

This document has been prepared specifically to:

I provide an engineering response to the claims and recommendations presented in Peter
AndrewsédéBdolkfrom the Brink®

I provide an alternative, engineering-b ased expl anation of some

The photos presented within this document are intended to represent the current topic of
discussion. These photos are presented for the purpose of depicting either a preferred or
discouraged outcome (as the case may be). In some cases the photo may not represent the
preferred land management practice, but is simply the best photo available to the author.

The caption and/or associated discussion should not imply that the site shown within the
photograph represents either good or bad land management practice. The circumstances, site
conditions and history of each site are not known in each case, and may not be directly relevant
to the current discussion.

About the author

Grant Witheridge is a retired civil engineer with both Bachelor and Masters degrees from the
University of NSW. He has over 40 years experience in the fields of fluid mechanics, creek
engineering, and soil erosion, during which time he has worked for a variety of federal, state and
local governments, as well as private organisations.

I'n many ways, Grantds urban work experience
work focused on stormwater management and cr
work focused on improving water flow over rural properties in order to achieve Natural

Sequence Farming.

Introduction

Given that a farmer once told me the only thing they trusted less than a snake, was an engineer,
it would appear that engineering advice is not always warmly received in rural communities. So,
what could a civil engineer possibly tell YOU about farming practice? Well, maybe the best that |
can do is look at a selection of issues from a different point of view. Maybe | can give you an

alternative explanation to one of Peteroés ol
experience.

We al | know that engineers and scientists ar
engineers are often sedt ptrlaectmdstonefrasr when i {
to everyday farming problems, but there is usually some wisdom in amounts all their words.

I am not asking for you to O6trustdé my words.

explanations, my diagrams, and then to compare my words with those of Peter Andrews.

I realise that Peter has demonstrated his 6d
field demonstrations over the years,; but, I
creek engineering projects and field workshops.
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Pl ease; just read my words, and take the ti e to | o
there to your satisfaction, but take what you can when you find it.

Nobody, including myself, should fail to acKHnowl edg
correct in some of my challenges of Peteros Jexpl anat
Peterds field work. Peter is an extraordinarfly per so

understanding of farming practices.

Let me assure everyone that even though | am in strong disagreement with someof Pet e f§ 0s

explanations, I am certainly not in disagregment wif
observations, and his drive to understand his environment. The fact that | am putting the effort
into writing this review reflects my belief Jthat Pe:

getting it o6éright o, -oettheraughiefiged. am just smoot Hing

From his book it is clear that one of Peter s great
different, and | am a long-time motor racing fan. In motor racing you can have a successful
driver that has a detailed knowledge of the mechanics of racing cars, such as the late Sir Jack
Brabham. You can also have an equally successful driver that has minimal knowledge of motor
mechanics. However, at the end of the day, the success of a racing driver is not based on their
knowledge of cars, but on their wins on the race track.

Similarly, the success of a land manager should be based on their actual field work, not on their
knowl edge of the sciences. I n Peterés case, jhis suc
praise.

I'n my opini omBaRet &rréosnis &gbadbodkr butiit ko@ld have been better.

I n order to gain the most funderstarda bitebodt Petebtheo k ,J] you wi |
author. The need to understand the background and personality of an author is not unique to

Peterds book, but i s a ¢ ommo rReaddisesneed to inderstardlthe Jwr i t t en
properties (or bias) of the writer, just a farmers need to understand the properties of their soils.

Similarly, in order to gain the most of this book review, you will also need to understand a bit
about me, as the author. | have my own bias and pet interests. In comparison to Peter, | am
more likely to place a focus on the values of the creek, rather than the values of the farm. | am
also likely to have a greater interest in protecting the fauna and flora found along the creek, than
the animals and crops found on the farm.

WARNING: Thi s book review may be difficult to fpllow un
book as a reference. Readers could try reading one chapter of Back from the Brink followed by
my review of the same chapter. This is unlikely to be a book that you can read through quickly.
The various issues may take time to understand. Bring out the optimum performance of a farm
is not an easy task. There are so many variables that change from valley to valley, and region to
region. Thank you.

Key to understanding the layout of the document:

0Topicd (page number i

PA:6extracted from Pe
shown in blue text)

1 GW: Comment by Grant Witheridge
(always shown in black text)

 comment
 comment
 etc.

+ i
Photn stopfied by Caichments & Croaks BYy Lad

0l mage captionbd

I f the palgsert:d,s ttheaed etdhe text does not relatefj direct]
but has been included as a o6fact sheetd on 1 rel at e
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A quick summary of my feedback

Chapter 17 This Land of Ours 8

In chapter 1 we see some of the minor disagreements that | will expand upon in the following
chapters.

Chapter 27 Salinity: A Catastrophe Ahead 12
I have a more positive view about the future of our rivers than Peter has.
Chapter 371 Early Days 15

| think Peter is overstating the role of plants, and misunderstanding aspects of hydrology and
thermodynamics.

Chapter 47 A Lesson in Biodiversity 21
This chapter discusses issues that are outside my area of expertise.
Chapter 57 Tarwyn Park 23
There is very little | can contribute to this chapter.
Chapter 6 7 The Remaking of Tarwyn Park 26
I question Peterds understanding of the me
Chapter 717 Australia as It Used to Be 33
I have strong di sagreements with Peter on
making of Australiab6s rivers and floodpl ai
Chapter 81 A Hot, Dry and Very Flat Continent 47
I di sagree with Peterds understanding of h
Chapter 97 The Truth About Salinity 56

I would not trust what Peter has presented in this chapter. | strongly suggest readers seek
local expert advice.

Chapter 10 i More About Salinity 74
This chapter appears to have been | et down
movement of crystal salts, and the movement of dissolved salts.

Chapter 11 7 Biodiversity 78

There is a lot that | support in this chapter, but again, | believe that Peter is overstates the
role that plants play in controlling salinity problems.

Chapter12i Nat ur eds Way: Loops, Cycl es, Feedbrdck s

The information presented here is outside my area of expertise.

Chapter 1317 The Magic of Mulch 79
I too fully endorse the magic of mulch, even on civil construction sites.

Chapter 147 A Layout for a Sustainable Farm 85
The information presented here is outside my area of expertise.

Chapter 1571 Fertilisers or Just Soil Stimulants 89
The information presented here is outside my area of expertise.

Chapter 16 1 Weeds Are Allies, Not Enemies 90

Readers should be aware that Peterdés defin
own definition. So, be careful how you interpret each of his statements. It would appear that |
hold similar views to Peter on the use of weeds; but | would have phrased my statements
differently.

Chapter 17 7 Willows; Unjustly Condemned 93

In this chapter, Peter makes several statements, which | believe are baseless, and which
would normally be associated with someone that does not understand waterways; however, |
believe Peter does understand waterways. Consequently | can only conclude that these

statements reflect Peterds distrust in gov

Chapter18i Nati ve Trees Arendt So Sacred Aft @6 Al
Native trees will never be O6sacredd to tho
landscape.
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Chapter 197 Hedgerows: An Old Idea But a Good One 98
I kind of agree with the direction of this chapter, but for different reasons to those of Peter.
Chapter20i Australi ads Desmadets are Al I Ma n 99

I completely disagree with Peterbés concl us
positioned at two latitudes (+/-3 0 degrees) due to the effect
circulation patterns.

Chapter 21 7 Hydrology: Fancy Term, Simple Concept 107
I think this chapter demonstrates that hydrology is in fact a lot more complex that Peter
makes it out to be. | find Peteroés underst
Chapter 22 1 Streams the Seemed to Defy Gravity 111

For the simple reason that Peter does not believe coarse sediments can be lifted from a
channel and deposited on a floodplain, we have a chapter where Peter appears to invent a
completely new, and misleading, understanding of river morphology.

Chapter 23 7 Contouring: An Option that Works 114

Contouring can be one of the 6toolsb6 that
do not believe contouring works the way Peter thinks it does.

Chapter24i1 Er osi on: OQur Landscapeds Wasting 129 s ea

In this chapter, Peter invents a new form of fluid mechanics based on his apparent
misunderstanding of energy dissipation. The best | can do is direct readers to a series of
Catchments and Creeks field guides dealing with Gully Erosion.

Chapter 2517 Farm Dams: Should We Damn Them or Not? 142
There is a lot | agree with in this chapter.
Chapter 26 i The Rights and Wrongs of Irrigation 143

Il rrigation systems are not apart of my edu
evaporation numbers.

Chapter 27 7 Hope Yet for the Murray and the Darling 145

This chapter returns to a lot of the waterway behaviour issues that | have already disputed in
earlier chapters. Peter raises the idea of turning the Burdekin and Clarence rivers inland to
aid the flow and value of the Darling River. Unfortunately this idea fails on simple geography
issues.

L at
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Chapter1 i Thi s Land of

Chapter 1: This Land

of O

S
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Photn stoplied by Caichments & Croeks Py L

Effects of soil salinity (SA)

Government research (p. 2)

il

==

1

Environmental
Monitoring Point 1
1

-

4 &
! - L
Phtto sopphed by Cotchgrenls: t},}}::’:r,—.'»/ L4

Monitoring station (Tas)

Think about this

(@}

Our s Badk&ameheBrinlo) P4qt er

urs

alinity n(p. 2)
PA:6Salinity sig
GW: We should remember that salinity is
a natural part of our landscape; however,

the salinity problems that Peter is talking
about are a sign of a stressed landscape.

i's a

Salts have been released by soils for
billions of years, consequently our oceans
and seas contain saltwater, not
freshwater.

| believe that water arrive on our planet as
freshwater.

PA:6The Australian Go
spending huge sums each year on salinity
programs and salinity research, but so far
the money has achieved nothing of
consequence. 0

GW: This statement is false.

The sciences have learnt a lot about
salinity, and how to manage salinity
problems.

GW: Governments around the world have
spent large sums of money on human
health programs and research, but we still
have diseases and health problems.

That does not mean that this money has
achieved 6nothing

Yes, people still die of health problems.

of

Yes, many landscapes still have salinity
problems, but many landscapes exist
today without salinity problems because of
this research.
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A law prohibiting the killing of plants (Page 3)

-

A law to stop people killing plants (p.3)

1 PA: I firmly believe that if a law prohibiting
the killing of plants, all plants, was
introduced and every Australian farmer
obeyed it, the effect would be swift and
dramatic.

1 GW: There are so many parallels that can
be drawn through the life of plants and the
life of people.

9 Just like people, plants have their
germination phase, establishment phase,
and their adult phase.

T Plants also have the
6invadersdé, plants t
and plants that can encourage the bullies
and invaders that originate from the insect
and animal world.

9 Like all fauna, humans have caused the
environment to change.

1 New plants have been introduced to the
Australian landscape, such as food crops
and fruit-bearing plants.

1 These plants have enriched our society,
but with this enrichment comes
responsibilityd the responsibility to
appropriately manage the changes we
have made.

The likely outcome

1 GW: If we as a society did not manage
plants, then the plants that would
domi nate our planet
and the déinvaderso.

1 A simple walk through the Australian
bushland would result in enough barbs
and seeds sticking to our cloths to hide
any trace of fabric.

1 The extinction of many native insects,
leads to the extinction of many native
birds, which leads to the extinction of
many native plants.

Climbing weeds (QId)
CHRE IR A final word

1 GW: Plants are good for the planet.

1 Adiversity of plants is usually better than
a monoculture.

1 Plants need to be managed like people
need to be managed:

- by understanding their values
- by understanding local issues

U o B : 5 N - by applying essential rules, but not an
R YR L autocracy.
s Catdhiments & CabiRamgy L5t

Biodiversity (Tas)
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Understanding the science (Page 4)

Salinity (p. 4)

T 6There are plenty of
that we understand only vaguely, the
reason being that the science that would
make it possible for us to understand them

just isndét available
T 6No doubt it will be
but until then we simply have to deal with
the clinical evidenc
f 6This applies not on

many of the other matters discussed in
this book. 6

T 6We can see whatds h
|l andscape and we can
happening falls into

T 6From these patterns
is causing things to happen and we can
predict with some certainty what will
happen in the future

T 6Provided we can do
know the ins and outs of the science
underlying it all.d

T 6l n other words, we
evident truths. o

e 4. Rz «"5(_‘,?”., P ;
Salinity concrete damage (SA)

' 4 [/

An engineerds responsce
There is so much wisdom in these words.

Yes, there are some scientists, and some
engineers, that do not want to take a step
forward until they have all the facts, and
they know with certainty what the outcome
will be.

1 There will always be those that are afraid
of making mistakes, or of being accused
of being wrong.

T For me, the key stat
words is:

OFrom these patterns,
causing things to happen and we can predict
with some certainty what will happen in the
future. 6

9 This statement suggests that purely
through our observat
can predict, with some certainty, what will
happen in the future.

1 What | hope to demonstrate through this
book review is that our observations of
patterns may, unfortunately, fail to tell us

3 what will happen when we apply these

Photo supgiied by Caichments & CsskTP1y observations to landscapes located in

Saline brickwork damage (QId) different climatic regions of Australia.

© Catchments & Creeks V1, October 2025 Page 10




Australiads ancient history (Page 5)

Gondwana (p. 57 6)

f 60Obviously, we canot
100,000 years and re-create the
landscape as it used to exist before
humans moved in and

T 6To do that weod6d hav
millions of tonnes of material that have
been eroded out of the land and carried to
the sea. 6

f 60Once webve grasped
reinstate the plants i trees, scrub, weeds
T so they can again do the job they did so
successfully for so

An engineerds response

1 GW: | note that Peter refers here to the
period before the ar
people some 65,000 year ago.

T I also note that Aus
continent due to millions of years of
erosiond erosion that had occurred
millions of years before the arrival of
Australiads first pe

T 6Weedsd only arrived
oA : arrival of Europeans, some 250 years ago.
;fc'.qtnméug;..m YRy # 1 Iam notaware of Aborigines moving

' plants across the landscape.

Wetlands (p. 6)

T 6The wetl ands and th
them, really chains of ponds, were the
very basis of the system by which the
ancient Australian |

T 6The journals of the
filled with descriptions of swamps and
mar shes throughout t

T 6Ninety per cent of
di sappeared. 6

An engineer6s responsce

1 Early European explorers noted wetlands
and rivers in their journals because these
are points of interest, and because these
are landscapes that are difficult to cross.

1 Only certain types of waterways form a
pool-and-riffle system.

1 Most of the waterways in Australia are
ephemeral today, as they were 100,000
years ago (because of our climate).

1 I know of no justification for the statement
that 90% of wetlands have disappeared.

© Catchments & Creeks V1, October 2025 Page 11




Chapter 2 7 Salinity: A Catastrophe Ahead (Page 9)

Chapter 2: Salinity
A Catastrophe Ahead

Photo supplied by Catchmpnis & Creeks Pty L

Photo supplied by Catchments & Creeks Ply Lid

Murray River (SA)

Photo supplied by Catchrifts & Creeks Pty Lid

Tropical storm (Qld)

Predicting the future (p. 9)

T 6According to one es
agricultural land under threat from salt will
increase threefold i to close to 50 million
acres i over the next fifty years, more
than enough to cripple the national
economy?®6

1 GW: Given that the above prediction was
made before 2005, and that | am drafting
this response in 2025; this means some
20 years have now past since Peter made
these comments, and there is still no
evidence to support his claim.

Overstating the problem (p. 9)

T 6Rivers wildl be ruin
many towns and cities rendered unfit to
drink, hundreds of species of wildlife and
plants wiped out of

1 GW: | know of no reasons to suspect such
damage to rivers by salt.

9 Saltis not really a risk to our rivers;
however, many wetlands in the lower
Murray catchment will continue to
experience salinity problems.

1 Our water supplies will not be ruined, and
neither will our wildlife.

The questions:

1 Why do the southern states of Australia
experience salinity problems, but not so
much in northern regions?

1 Why is it that many parts of Queensland
regularly do all those things that the
southern states are told not to do, but
salinity problems do

The answer: High rainfall.

1 Inthe northern states, as fast as salt is
raised to the land surface, it is washed
away by heavyrainsd s o, a 6bi g
the problem.

© Catchments & Creeks
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Impacts on our landscape (Page 10)

Wet periods (p. 10)
Historical flood levels at Brisbane River City Gauge

T 6Wet periods seem to
8 T Somerset Dam oparatonal thirty to forty vear
%1_ e PR Pigoeies Oui T GW:In very general tc¢
3e Poed = rainfall patterns follow a series of
Zs S s overlapping cycles, those being:
x4 1 - a l-year cycle of summer, autumn,
£ . i | winter and spring; or wet season
B2 ' - | followed by dry season
I ‘ ‘ ' | l ! ‘ ‘ - a 10-year cycle linked to El Nino
1840 1920 1960 2000 - alO0-yearcyclewhi ch déappe

group major floods (> 1 in 10 yr events).

Salty rivers (p. 10)

T 6Ninety per cent of
running water that w

1 GW: There is no evidence to suggest that
this will be the case.

1 The salt released by the rising
groundwater will be completely
overwhelmed by the volume of water.

1 lam reminded of the old saying: 6 T h e
solution to pollutio

T Petero6s prediction h
will not happen.

X s & Croeks Pty Lsd
Water testing (Qld)
Continued discussion

T GW: We do not need to ask whether Peter
could be correct in his predictions of
widespread damage to or river systems
and water supply if we were to experience
an extended wet period, because we
already have proof that his predictions are
baseless.

1 Northern Australia shows us exactly what
would happen if an extended wet period
hit the southern states.

.

1 The salt concentration would be diluted to

Photo supphed by Catchmants & Creaks Pty Ltﬂ A X 7 .
a point of insignificance.

Wet weather (Qld)
The wetland problem of the lower Murray

1 GW: Salinity presents a greater threat to
our wetlands, than to our rivers.

1 The greatest threat to our rivers is
eutrophication (excess nutrients).

1 Salinity problems normally arise when
evaporation exceeds rainfall.

1 When saline water evaporates, the salts
stay on the ground, while only the water
evaporates.

1 This means poorly-flushes wetlands
eventually become saltpans.

y Catchmegind@ Bmioks Py Lt

Saltpan on the lower Murray (SA)
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Insert: A common misunderstanding of plants
Introduction

1 I read with interest in various publications

.:. L that certain plants need certain nutrients
%g f and minerals in order to survive.
= = =
TEESTEEEYEE = =+ '& 1 These statements suggest that certain
W e NN o plants need a selection of metals, which
TE EEEEEEE WEESE mean eating a simple salad sandwich
TE EEEEEE: RN ) could result in the consumption of a

T T T e e e T e e variety of metals, such as lead.

Chemical analysis of plant tissue

1 The chemical analysis of plant tissue can
be done using a mass spectrometer.

1 The fact that such an analysis detects
certain metals within a plant does not
mean that these metals are an essential
element for growth of that plant.

1 If metals enter a plant as dissolved
minerals, then they will be stored within
the cell structure of the plant, and the plant
may never need or use these metals.

Evapotranspiration

1 Evapotranspiration is the processes by
which water moves from the earth,
through a plant, and finally to the leaf
where it is released into the atmosphere.

1 Plants use this process to bring water into
the plant.

1 Plants then take the opportunity to extract
elements from the water, but also store
any unneeded elements.

1 Most plants use a root system to perform
this task; some plants, such as Spanish
Moss, use other processes.

Your property, your home, your bedroom

1 If you were to conduct an analysis of the
materials within your property, would such
an analysis identify that you need old
house bricks, spare tyres, ceramic dishes,
and paper magazines in order to grow and
maintain a healthy life? No.

1 Similarly, the fact that a mineral is found in
a plant does not mean that the plant
needs that mineral in order to grow.

Rubbish stored on a farm

© Catchments & Creeks V1, October 2025 Page 14




Chapter 3 i Early Days (Page 14)

Chapter 3: Early Days

Heat transfer (p. 16)

T 6Later still, I came
ot her vegetation mod

6l tés a matter of b a

GW: I do not intend providing feedback on
much of this chapter because it refers
mainly to Peterds pe

1 However, it does appear to me that Peter
is confused about some aspects of what
hesaysis6 basi c ,gphcificallyins 6
regards to thermodynamics.

Basic physics
Understanding the o6cal

1 GW: Much of science involves identifying
the 6caused6 and the
with a given observation.

T Upon reading Peteros
to think that Peter would have been a
really good scientist, if he had chosen that
path. However, without the appropriate
training, Peter sometimes confuses the
6caused with the 6ef

1 Inthe example that Peter gives, it can be

difficult to determine what occurred firstd
Peter as a scientist did the cooling air cause condensation, or
did the condensation cause the cooling of
the air?

1 Think about this example: Inacamp
fire, is the timber hot because it is burning,
or is it burning because it is hot? It sounds
like a stupid question, but finding the
answer can tell you a lot about the science
of burning.

1 Note: You can heat timber in an oval
without it catching fire, even though it may

Oburnd (i.e. darken
to burn timber without causing the timber
to heat.

Camp fire

© Catchments & Creeks V1, October 2025 Page 15




Insert: Thermodynamics (Warning: this discussion is a bit technical)
:“*ﬂ‘( )

Understanding the d6cal

1 GW: When it comes to understanding the
heating and cooling effects of plants, it is
very important to separate the cause from
the effect.

1 Ask yourself: did the evaporation or
condensation cause the change in
temperature, or did an external force
cause the change in temperature, which
in-turn caused the evaporation or
condensation of water?

a0 M . Q 1 Is the evaporation or condensation the
' o cause of the action, or the effect?

Water condensation

A can of compressed air (gas)

1 When you release a compressed gas from
a container, the resulting change in
pressure within the container will cause a
sudden drop in the temperature of the
container.

=
e

SFECIRLIST

AIR DUSTH 1 For example, spraying an insert spray for
an extended period will cause the can to
coold this effect is even more noticeable
when using a can of compressed air to
blow dust off your keyboard.

1 The drop in air pressure is the cause, and
the condensation on the can is the effect.

The 6mistingd of a car

9 Just because evaporation causes a
cooling effect, does not necessarily mean
that the condensing of air moisture into
surface water will cause the water to heat.

1 Itall comes down to what is causing the
cooling of the air moisture.

1 If the hot humid air touches a cold car
windscreen, then it is a windscreen that is
cooling the air, and causing the effect of
condensation.

1 However, if the cooling of the humid air is
caused by someone tu
air conditioner, then the cause of the
cooling is the air conditioner, while the
condensation of water on the windscreen
is just an effect of this cooling. Thus the
real heat transfer o]
air conditioner.

1 In aforest at night, different things cool at
different rates, which means the transfer
of heat jumps all over the place, from
surface to surface as the forest cools.

1 Atdaybreak, there is a rapid cooling of the

b 80 58 1 land caused by the inflow of cold air over

T aa e o G ,e,, L the land caused by the Sun warming air to
i : the east of that location.

AV RS A G
Misty window
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l nsert : This text refer to Peterds dfscussi

The 6cool 6 dawn

1 GW: | am sure most of us have at some
stage felt the sudden cooling of the air just
around the time that the Sun begins to rise
over the horizon.

T Understanding the 0s
is all about understanding what is causing
the effect, and what is being affected.

1 The question becomes: does the
condensation of air moisture cause the
drop in air temperature, or does the drop

Photo supplied by Cafchisnts-& Braeks Pty Lid in air temperature cause the condensation

of water (dew)?

Sunrise over Bargara, Queensland
Cause and effect

1 Question: When the dawn breaks, does
the air cause the land to cool, or does the
land cause the air, and thus the people, to
be cooled?

-2
P50 T3
-)0 ’ ,'“’ hﬂ//\. lzo
K o 25 ORK
407+ 7 2 Ty

THERMOMETY R

T What is doing the 6w
experiences the o6eff

Temperatures in the lower atmosphere

1 If we take a look at the typical air
temperatures around the world at the time
the dawn arrives at your home, then we

/{1 ! get something like that shown is this

/ | [oirection diagram (left).

Midnight & | of Earth's
| L fuasion P4 / f  From this diagram we can see that the
' . ' greatest temperature gradient exists
:::r‘::fon ' between the air west of your home, and
the air east of your home (at the time of
sunrise).

Rapid temperature fall just before sunrise

1 People can sometimes feel a noticeable
fall in the air temperature just before
sunrise.

1 Itis said that this effect is more noticeable
if the air is very dry (low moisture content).
1 The cause of this effect is a combination
of:
- cold westerly winds caused by the
temperature gradient
- the morning Sun transferring more heat
into the upper atmosphere, which forms

Steep temperature gradient a low pressure region.
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Evapotranspiration of plants  (More technical discussion, sorry)

Photosynthesis (p. 16)

f 6Now, plants have to
theydre photichtisnt hes
extracting carbon from the air i and in the
process they release a large amount of
moisture in the form of water vapour,
which means, in turn, that they absorb a
l ot of heat. 6

T 6At night, that mois
thereby releasing heat and warming the
environment. o

1 GW: Then why do plants appear very dark
- : ; -

Early plant growth (i.e. very cold) in thermal imagery?

Terminology

1 Evaporation is the process of liquid water
transforming into water vapour.

1 Transpiration is the process of water
movement through a plant causes by the
evaporation process.

1 Photosynthesis is the chemical process of
building organic matter through the effects
of heat and chlorophyll.

T When a plant Osweats
of energy (heat) from the plant to the
evaporating water.

Evapotranspiration

R e _;:__1_;{‘ :-.““C: ot & X 1 GW: So, what does all this mean?
SRS R se cooSe eSS g it means that before you start claiming that
Ao 2 kQ e, < plants heat and cool the climate as they
SONEs CFE ; condense and then evaporate water, it is
DAL : important to discover if the plant is the

0 c a wtthasteffect, orjustthed af f e c
party.
1 If we look at the early morning
V00 O L 0 en Gl e ; condensation of water, we find that the
o R N O e 7 plants do not cause this outcome, and
‘Mhﬁ%‘ '*rf?;i’&w Pty A L thus do not transfer heat into the
' S e environment.

Condensation

Evapotranspiration

1 GW: If we look at the evaporation of plant
moisture from plants during the day, we
find that the Sun is the cause of the
evaporation; however, because the
evaporation does occur on the surface of
the plant, there is a small cooling effect.

91 This evaporation from plants only occurs
because the Sun warms the surface of the
leaves.

1 So, the cooling effect of the water
evaporation only serves to slightly reduce
this warming process, and so it does not

Evaporation significantly affect the local climate.
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Insert: The complexity of thermodynamics and heat transfer

Are you still not convinced
GW: | am sure there are a number of

1
H EA I people that are unconvinced by the
explanations that | have just given.
= Many people will firmly believe that the
¢ evaporation of moisture from the surface

of a plant does in fact cool the surface of

the plant, and by extension, the air that
surrounds the plant.

1 However, in thermodynamics, it is
important to follow where the heat travels,
and to make sure thatthe 6 c o othat n g
you want, actually occurs.

Consider the cooling of exhaust gases
from a petrol engine

1 GW: When exhaust gases leave an
engine, they are very hot.

T The carbés exhaust sy
extract heat from these exhaust gases,
and release this heat under the car.

1 So, the exhaust gases are cooled as they
travel through the exhaust pipe, but | am
sure everyone is aware that these gases
still exit the exhaust pipe as very hot gas,
but just not as hot as it was when it left the
engine.

Another example

1 GW: Consider what happens when fire
passes through a forest.

1 The fire causes the evaporation of
significant amounts of plant moisture from
the forest.

1 Now, this evaporation does not mean that
a forest fire is a low-temperature activity, it
is just that the very high temperatures of
the forest fire are just slightly lower than
they would have been if the forest
vegetation had been very dry.

But there is more to the story

1 GW: In thermodynamics, the heat is often
transferred from one body to anotherd the
aim is watch where the heat ends-up.

1 Imagine a grass fire is sweeping towards
your home. You jump into your water tank,
and then you release the water from the
tank just as the grass fire arrives.

1 The grass around the tank is now flooded,
but the fire boils this water turning it to
steam; meanwhile, inside the empty water
tank, you are O6cooki
hot steam that now fills the air.

Grass fire
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Insert: A lesson from Burra, South Australia

—_ﬁ Introduction

1 Burrais a South Australian town that |
have passed through several times on my
travels between Broken Hill and Adelaide.

91 Burrais one of those towns that just
makes you feel good every time you
arrive, and just a little sad every time you
leave (i.e. it is a nice town and you should
stop next time you as passing).

1 Burra has a history of copper mining
operating from 1845 to 1916.

—— The loss of trees

1 During the operation of the mines, a
maximum of some 560 people were
employed, with a large supporting
population.

1 Trees provided the timber for cooking and
heating, especially given the winter
temperatures fall to 0 degrees Celsius.

1 The operation of the mine resulted in the
significant loss of trees (in the 1800s) from
the surrounding hill slopes.

Photg sioplhied by Caichments & &iﬁ;"w (£}

Exposure of the underlying rock (SA)

T ———

An unusual landscape

1 The treeless, grass-lined hills that
surround Burra look unusual to a traveller
from Brisbane.

91 Of course, the greater region is not
completely free of trees, but many of the
hills appear just as they do in the images
shown here.

1 The loss of this vegetation, and more
importantly, the loss of the natural ground
cover (leaf mulch), has resulted on a long-
term increase in the rate (i.e. m3/s) of
stormwater runoff.

Formation of gully erosion (SA)
Gully erosion

1 Changes to the local catchment hydrology
has resulted in the formation of gully
erosion, which continues to stretch further
and further through the hill slopes.

1 Unfortunately, the gully erosion has
exposed a very erodible dispersive soil,
resulting in some spectacular bank
erosion (see the Case Study at the end of
this document).

T However, contra to F
Proto supfied by CaichalkaRIRGH ks Ry Ui of trees has not created a desert
landscape.

Severe gully erosion in lower plains (SA)
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Chapter 4 i A Lesson in Biodiversity (Page 21)

Chapter 4: A Lesson
in Biodiversity

Introduction

1 GW: There is very little that | can
comment on within this chapter.

1 Soil chemistry is not my expertised | will
leave that discussion to the soil scientists.

P, gt

Soil scientists doing what they do (Qld)

. Travelling overseas to learn from others

1 GW: Similar to Peter, | also travelled to
America (1995) to compare Australian
practices in stormwater management and
soil erosion with American practices.

1 Onthese trips you learn a lot, and you can
meet people who have independently
come to the same conclusions as you
have, which can give you confidence in
your work.

s 1 Remember; itis just as important to learn
1 BRI =S VGO ] what not to do, as it is to learn what to do.
My travel and accommodation in the USA

ST, O B &

The 6valued of weeds.

1 GW: Similar to Peter, | also have a slightly
di fferent attitude t
general population.

1 However, where | may differ from Peter is
that | eventually want to replace the weeds
with native plantsd that is, native plants
that can perform the
that the weeds were performing.

1 I never had the pleasure of owning horses,
3 : o so my experiences are different from

ol e L Peterds.

Site inspection (Qld)
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Insert: My experiences in managing weeds along waterways

L |

Closed -minded weeders

1 GW: During my career | have met my fair
share of closed-minded weedersd those
people that believe weeds have no value
and must be removed ASAP.

1 These can be dangerous people, and their
actions can trigger significant bank erosion
problems if left to their own devices.

Creek rehabilitation

1 GW: When you are rehabilitation a portion
of a creek, one of your first tasks may well
be the removal of weeds.

1 However, if you were to remove all the
weeds, and then try to re-establish native
vegetation, you may experience:

excessive soil erosion
the release of a controllable pollutant
the loss of many newly planted trees.

The use of weeds in creek rehabilitation

1 GW: If weeds have established along a
waterway, then that means they are
surviving the forces of the waterway.

1 This means the weeds are likely to be
controlling soil erosion, and surviving the
stress of flood events.

1 That means these weeds are currently
performing a O6useful

1 NEVER remove a weed that is performing
a useful task unless you have a
replacement plant that can perform the
same task.

Using weeds to control weeds

1 GW: In the world of creek management,
there are weeds that are easy to remove,
and other weeds that are very difficult to
remove.

1 There may be times when, instead of
immediately replacing a weed with a slow-
growing native, you may choose to:

- replace the difficult weed with an easy-
to-control weed, then

- later kill the easy-to-control weed, and
plant a slow-growing native into the
stable (dead weed covered) soil.

Polgmphien By G ‘-bltik! i y
Poisoned grass ready for new plants

© Catchments & Creeks V1, October 2025 Page 22




Chapter 5 i Tarwyn Park (Page 27)

Chapter 5: Tarwyn Park
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Groundwater and soil

Rising watertable and salt

Salinity (p. 30)

1T 6Pl ants maintain a |
the topsoil which stops the salt from
surfacing. 6

1 GW: I do not see how a layer of
freshwater could stop the saline
groundwater from reaching the surface.

1 If the saline groundwater wants to reach
the surface due to hydraulic pressure,
then no layer of water is going to stop it.

1 This discussion fails basic physics.

Stratification of water bodies

1 GW: ltis true that stratification can occur
within any waterbody where water rests in
layers based on the density of each layer.

1 Inlakes, stratification most commonly
occurs as a result of variations in the
water temperature.

1 Atemporary stratification can occur in
bays when floodwater flows over the
denser saline water that normally fills the
bay.

The movement of saline groundwater

1 However, groundwater moves through the
earth in response to the pressures, not
density differences.

91 If water pressures acting on the
groundwater increases to the point where
the watertable is lifted up to the ground
surface, then no ofr
such water movement.
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Insert: The forces that control each region of soil

"yo 0
’I" W \V “‘v g’ ‘V.\V'g~ [

v:‘d“',\' \J

_Q-ilt

o’.\'ﬁ",»
) ".:
l -S aa

Groundwater

-water

Surface water

9 Surface water either rests on the soil, or
exists within the top centimetre of the soil.
1 The forces that dominate over the

movement of any surface water are:
- gravity

- temperature-affected evaporation
- wind-affected evaporation.

Upper soil -water

1 Just below the soil surface lies a region

that is usually dominated by fresh soil-
water that is attached to the soil grains
and organic matter through the actions of
surface tension.

It is this surface tension that prevents this
freshwater from being carried by gravity
down towards the watertable.

This soil-water is not held near the soil
surface by plant roots.

Lower soil -water

1 The ability of surface tension to hold water

at a given elevation within the soil profile
depends on the soil

If most of the soil grains, or peds, have a
similar size (i.e. a uniform soil texture),
then a significant quantity of soil-water can
be held within the soil.

0

As the grain size increases, the total
surface area of the soil grains decreases,
which means less water can be held in the
soil by surface tension.

Groundwater

1 If the soil contains large open voids, then

gravity can dominate the system, and the
soil-water can be drawn down into the
groundwater.

Plant roots can extract water from the
groundwater; however, not all plant roots
wish to exist within the groundwater
region, even if they can reach the
groundwater.
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Insert: Explaining the existence of soll
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The lifting of groundwater

-water and brackish groundwater

Introduction

1 Onthe previous page, this diagram was

used to identify the standard soil
conditions of:

- soil-water in the upper soll

- open voids (containing air and/or water)
in a region of soil between the upper
soil layer and the groundwater

- the lower groundwater level.

1 Alayer of rock may exist above or below
the groundwater.

Looking at just the liquid components

91 This diagram shows the above soil profile,
but with the soil crumbs removed.

1 During extended periods of rainfall, or
periods of flood inundation, fresh soil-
water can saturate the soil all the way
down to the watertable.

1 During such periods, the plant roots may
not be able to access oxygen from the
soil, which, over an extended period of
time, can damage or kill some plants.

1 Plants typically up-take oxygen at night.

Water potentially used by plants

1 Plants can access any water that their
roots can reach, which means if the water
is Obaddé, then the p
water.

1 The quality of the groundwater can vary
from 6fresh6é to O6br a
latter case being rare, except in coastal
regions.

1 Itis noted that mangroves require (desire)
a regular surface flushing of freshwater in
the form of stormwater runoff.

Plant getting access to the groundwater

91 During extended periods of rainfall, or
periods of flood inundation, the upper
region of the soil can become saturated.

1 If a brackish groundwater exists in the
region, then:

- plants may be able to access the
groundwater if their roots are deep
enough, but they will not be able to lift
the watertable

- only hydraulic pressure can lift the
watertable, and bring groundwater up to
the surface.
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Chapter 6 i The Remaking of Tarwyn Park (Page 36)

Ch 6: The Remaking
of Tarwyn Park

Mulching (p. 39)

T 61 decided to do thi
see what effect, if any, it had. The results
were encouraging. Just one application of
the mulch made a marked difference to
the I andbés fertility

1 GW: Adding organic matter to your soil is
like adding fuel to your car.

1 Itis not just because the fuel can make
your engine run, it also helps charge your

cards battery, and r
which gets all the other things in your car
working.

Mulching growing plants
_ 1 When you add organic matter to soil, you

give the soil the food it needs to build new
organic matter.

1 In addition, the organic matter feeds the
microbes (bugs) in the soil, which allows
some minerals (that were previously tied
to the soil) to become freely available to
the growing plants.

1 Think about it like you are feeding the
workers on your farm, which allows them
to be more productive, which allows the
farm to be more productive.

1T Dondt just feed the
(the workers) that live in the soil.

The problem of weed seed

1 GW: The biggest problem with imported,
or farm-generated mulch, is the potential
weed seed content, which can spread
unwanted plants.

1 We can solve the weed-seed problem by
composting t heofmfud c(
seed, but it will retain the organic content
of the seed (no longer a viable seed).

1 Composting can be achieved by setting up
an on-farm processing system, which can
allow you to incorporate animal waste.

Composting
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Insert: Potential use of a compost blanket
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Introduction

T Ab6compost isthétarm koeninanly
used in engineering to describe the
spreading of compost over disturbed soil.

1 Compost blankets are useful:

- when the eroded slope is too steep for
the replacement of stripped topsoil; or

- if the topsoil that was stripped from the
soil contains excessive weed-seed
content (in some cases the stripped
topsoil can be treated with organic
matter in a composting process).

On-site generation

1 GW: Mulch can be generated by slashing
grasses, lucerne, or some weeds.

1 Properties that have a widespread weed
and/or soil-health problem, can establish a
long-term production system that passes
waste soil or organic matter through a
composting process that produces either:

- composted muich
- composted topsoil mix.

1 Significant on-site soil treatment can be
achieved with a bit of lateral thinking.

Commercial source of compost

1 GW: Mulch may also be obtained by
approaching local businesses; chicken
farms, sugarcane trash, etc.

1 Wastewater treatment plants can be
approached for the supply of treated
(composted) sewage sludge.

T The science exist t
matter into 6good o}
6poord soil sofaimero O g
should not focus solely on farming

Photo $uppiige by C iG-S EI produce, butalso6 f ar mi ng. t he

S
0

Application of treated wastewater sludge
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Insert: Farming the farm
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Disclaimer

1 Given my limited work experience on
farming practices, | feel grossly unqualified
to give the following advice.

1 Readers are encourage to seek their own
expert advice.

The problem

1 The problem is that there are those
farmers that focus
whether that product is crops, feed, timber
or animals.

1 These farmers focus on feeding their
product, watering their product, sheltering
their product.

Farming the farm

1 Aot of what Peter is talking about in his
book: Back from the Brink, is a change of
focus towards:

- feeding, watering and nurturing those
things that feed, water and nurture your
product.

1 Feeding and protecting the microbes that
live in your soil can help them to make the
plant-food, that already exists in the soil,
more available to the plants.

The story of the sick hoop pine

1 Years ago | had a sick hoop pine in my
backyard.

1 An arborist suggested | make up a watery
mixture of Vegemite and molasses, and
then pore it around the base of the tree.

1 Over the next few weeks my dear old
hoop pine came back to good health.

1 What was the Vegemite and molasses
doing, it was feeding the soil microbes
sugard | gave the soil a burst of life so
that it would bring life back to my pine
tree.

S
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Lucerne (p. 41)

f 6Lucerne is an unusu
it has a deep tap root that mines the
deeper soil and brings up carbons and
salts, but, unlike weeds, it is edible during
its growing cycle. o

1 GW: This just does not make sense to me.

1 Aplant,anyplant,canonly6 br i ng 1
carbon and salt through its root system.

T Once in the plantds
ejected from the roots at the soil surface
(unless the plant dies).

What carries salt through the soil profile

1 GW: Salts move through the soil as a
result of the movement of water.

1 Groundwater can lift salts towards the soil
surface, where water evaporation by the
wind or Sun, or plant uptake, can cause
some of those salts to remain near the soil
surface.

T Plants donét bring s
1 Freshwater can wash salts back down.

1 Groundwater can also carry salts
downwards.

Floodplains (p. 43)

T 61 6d already begun t
standard pattern: floodplains all over
Australia consisted of a series of steps,
each with wetlands a

1 GW: | have just spend 40 years working
as a creek engineer, which has resulted in
me visiting floodplains all over Australia,
and | have seen no evidence that would
suggest the above statement is correct.

1 To begin with, not all floodplains contain
Phots uopiod b SOt RBEE LRk Py L™ wetlandsd it usually depends on the soil

Valley floodplain (Qld) type.
- —— Creation of floodplains (p. 43)

T 6Now, the formation
was an automatic process which in each
case would have been triggered by some

chance occurrence 1in

1 GW: | am sure some floodplains have
6stepsd, but this is
formed.

T The discussion prese
appears to suggest that the creek or river
arrives first, followed by the formation of
the floodplaind this is like saying the
chicken came before the egg!

Floodplain in central Australia (NT)
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Insert: How salts can move through the landscape
K Introduction

1 GW: Itis water that causes salt to move
through the landscape.

1 Water, in the form of groundwater, soil-
water, infiltrated stormwater, and
stormwater runoff.

1 Groundwater can lift salts up through the
soil, and carry salts down through the soil,
but always as dissolved salts.

1 Groundwater can also carry salts laterally
through the soil, either down the side of a
hill, or across a floodplain.

Soil -water and infiltrated stormwater

1 GW: Free soil-water can carry salts down
through the soil, but only in the form of
dissolved salts.

1 Non-free soil-water is that water that is
trapped by the soil and plants through the
effects of surface tension.

1 Soil-water generally moves along a near-
vertical path as a result of gravity.

1 Only when the soil becomes saturated can
water pressures move the water laterally
through the soil.

Movement of soil -water

A

LR T O, 5 At Sttt ATkt A A A few definitions

W
T GW: While the rain is in the air, it is

\‘\\ ‘\\“\\‘.\ \\\\“\\‘.‘0 "\\“\t\.\\,
:.‘:\\‘3}3 ~\‘Stormwater runoff § 3100 YA
NN termed rainfall, or rainwater.

RO e LA
\ ‘\\\\\

1 A tank that collects the rain before it
touches the soil is called a rainwater tank.

Once the rain touches the land, it is called
stormwater (stormwater runoff).

1 Atank or pond that collects surface runoff
is called a stormwater tank or pond.

1 Stormwater runoff can carry salts laterally
over the land surface.

The retention of salts

1 GW: Even though it is water that carries
salts through the soil, or across the soil
surface, it is evaporation that causes
water to separate from the salts, and
cause the crystal salt to remain on the
land.

1 Evaporation can result from heat and
wind.

1 Freshwater can be extracted from saline
water through the process of evaporation,
followed by condensation.

Typical evaporation rates
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Insert: Looking at how wetlands can become salty

N e oSS Sl Introduction

1 What distinguishes a wetland from a pond,
or even a dam, is either:

- the waterbody primarily has shallow
water, or

- the waterbody is dominated by aquatic
plants, or

- the waterbody operates as a wildlife
reserve.

1 For these reasons, part of a lake, pond or
dam can operate as a wetland.

The collection of sea salt

1 Crystal sea salt has traditionally been
produced through the process of
evaporating water from shallow pond that
have been filled with seawater.

1 If apond is not regularly flushed by
stormwater runoff, or floodwater, then the
retained water will become increasingly
saline, and if the annual evaporation
exceeds the annual rainfall, then
eventually the pond will turn into a saltpan.

S T e TR R b Wetlands of the lower Murray

PAIWALLA WETLAND RESTORATION f  Along the floodplains of the lower Murray
e Motes o Trust ond fhe @iy in South Australia, there are numerous
s saltpans that use to
ponds or wetlands.

1 Community groups organise to develop
iAot ; new ponds and wetland in order to provide
Cmpanry soaroaatly b ' habitat for birds, fish and plants.

1 These wetlands can be rich in wildlife, and
can contribute significantly to the local
environment.

for turther intermatian phane 03 A531 32323

Paiwalla Wetland (SA)
Saltpans of the lower Murray

1 Unfortunately, all of these off-stream
ponds and wetland will eventually follow
the same pathway to becoming a saltpan.

1 This outcome is not the result of actions
by the South Australian government, or
something that should shame the local
community.

1 Itis solely a result of large river system
passing through a very dry climatic region
P of Australiad the system is controlled by
the frequency of flood events, not

SUDE f tehmenisd@ Groks Py Lt
Saltpan of the lower Murray (SA) domestic water extraction.
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Contour banks (Page 44)

Works done on Tarwyn Park (p. 44)

T ol decided to run a
across the land from the creek, which | did
by digging banks al o

1 GW: Contour banks have been used on
farms for many years.

T What makes Peterods c
different from most is in the detail of how
the water is meant to flow.

9 Traditional contour banks are designed to
reduce the risk of rill erosion, but not
necessarily to hold water on the soil.

A

Peter6s contour banks

1 GW: From what | understand, and from
what | have seen on farms that have
adopted this approac
banks have the following features:

- the banks are near continuous, which
allows local stormwater, or floodplain
flows, to pool behind the banks for
extended periods

- the water is held on the floodplain for
longer periods, which increases the
volume of water that can infiltrate the
soil.

aichment ks Py L ATy '
Possi ble example of F
¥ Affect of creek erosion (p. 44)

T 6l nstead of running
bed as it had been doing, the water could
now be spread right

1 GW: Itis important to note that this type of
floodplain contouring must work in
partnership with the local waterway.

1 If the volume of local rainfall is low enough
(i.e. in southern Australia), there will be
flow attenuation effects created by the
increased storage of water on the
floodplain. This can reduce the risk of
creek erosion.

91 If the volume of local rainfall is large (i.e. in
northern Australia), then excess
stormwater runoff will still enter the creek,
but now the flow velocities will be higher
due to the contour banks blocking part of
the normal flow pathd A PROBLEM!

1 If the flow along the floodplain is the result
of a flood event (i.e. distant rainfall), then
the same creek erosion problems can
occur, unless the creek has been
stabilised with grade control structures,
and/or leaky weirs.

Grade control structure (SA)
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Chapter 7 7 Australia as It Used to Be (Page 46)

Chapter 7: Australia
as It Used to Be

ri NDRILWS

BACK
from the

BRINK

Pow cAninabie) lendicape com v soved

/

r\)
—

(X ()
.\\\\ \_
\\\_> \'\_
“\¥_'//

Rejection of sound logic

Confronting reality

N,

»

'Y

-

\ | Vo

4

4
4

/
/

\

Introduction

T Gw:O0f all the chapte
Chapter 7 is the one closest to my heart,
because it addresses the issues most
closely associated with my 40 years as a
creek engineer.

1 Inmy opinion, and it is just an opinion, this

chapter reflects Pet

than his observations.

You decide

1 GW: If you are the type of person that can
listen to different points of view, then you
dondt need me to te
who is wrongd you will be able to decide
yourself.

=

However, if you are the type of person that
will never trust the point of view of an
engineer, or worse, a city engineer, then
you wono6ét be paying
comments.

1 If the latter, then that is fined just skip this
chapter.

Overstating the beauty of the past

T GW:We should not el e
standard that only exists in our dreams.

1 If we are unable to look upon the past with
open eyes, then we fail to learn the truths
that the past can teach us.

1 We should not pretend that the world
before humans was s
that defied the laws of nature.

1 Inthe past, entropy was moving the world
towards increasing disorder, as it still does
today.

\

(o]
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Australia as it used to be (Page 46)

Before humans arrived (p. 46)

= ¥ : T 6. . . since the Aus
' functioned perfectly well on its own for
millions of years, we ought to be able to
; solve the | andscapebo
. somehow reinstating whatever it was that
enabled the landscape to function so
efficiently then. 6

SR 1 GW: Unfortunately this statement reflects
- how Peter uses, what appears to be
simple logic, to describe an issue that |
believe he does not fully understand.

Australia

Did Australiads | andsc
perfectly well all those years ago?

T GW:I first read Petel
years ago. My copy of his book has grown
a bit brown around the edges, and there
are many notes written in the margins.

1 Before | step into this chapter again, let
me describe my understanding of
Australiabdbs |l andscap

T Before human interfe
landscape:
- was constantly eroding, sending salt
Mount Conner (Artilla or Atila) (NT) and sedlme_nt out into th_e surroundl_ng
oceans, which resulted in the lowering
of both the mountain ranges and
general land elevations

- the land was burnt uncontrollably as a
result of lightning strikes

- there was ongoing extinction of plants
and animals species that could not
cope with the ever-changing climate

- and foreign plants entered the
landscape by wind and bird travel.

1 Now, you may, or may not, claim that this
outcome represents 6 p e r f eas Retero r
claims

A dynamic or static environment

1 GW: Itis a false narrative to suggest that
the Australian landscape, at any stage,
existed in a state of equilibrium.

1 The existence of creeks and rivers is
evidence of ongoing erosion.

1  Of course, this historic state of constant
change should never be used as an
excuse for todayds n
of change.

1 We need to accept that we live in a
dynamic environment, not a static
environment.
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Insert: Water infiltration into the soil

Understanding the mechanics of water
infiltration into the soll

1 GW: In general, there are three types of
water movement into a soil;

- stormwater infiltration
- floodwater infiltration
- irrigation water.
1 Reminder: While the rain is in the air, we

call it rainwater. Once it hits the ground we
call is stormwater.

Stormwater infiltration

1 GW: The factors that can influence the
rate of stormwater infiltration include:

- soil permeability (not soil porosity)

- degree of hydrophobic (water-repelling)
soil properties

- depth of soil profile

- depth of watertable

- depth of stormwater sitting on the soil

- duration that the water sits on the soil

- slope of the soil surface

- type of vegetation cover.

Stormwater infiltration
Floodwater infiltration

T GW: Floodwater is stormwater runoff that
has arrived from a distant location (i.e. not
from your property).

1 The factors that can influence the rate and
volume of floodwater infiltration include:
- soil permeability (not soil porosity)
- depth of soil profile
- depth of watertable
- depth of floodwater sitting on the soil
- duration of the flood inundation
- type of vegetation cover.

'(.".OI\'I‘O."[ The components of Pete
"” WA .‘" i 1 GW: Peter does not provide a definition of
Q nlo" Ly 2 what he means by theterm 6 i ngr o u |

&Sol t‘t Wl e g w a t ,dut dgic would suggest it is any
o fe; Wioya BN L Snp (M ag W] -,--“- 'f--n':'." ad's water contained within the ground.

P q.;‘ o ' o B L ‘bs-.".'-"."l‘x'.;"q‘,

- Open voids (dry soil) =2 S5t 1 such water would include:
.'—-.‘- o' "'.-»'.t-.‘ -uig "~

plpsecy it s seSatiefane e taumazs 1Ty - plant-available soil-water
el . - non-plant-available soil-water
- groundwater.

1 Groundwater exists only within the region
of saturated soil.

Groundwater and soil -water
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Inground water (Page 46)
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Movement of stormwater runoff

Growing plants in pure sand (p. 46)

f 6Letbdbs say you were
sand, stick a plant in it, put it out under the
sun and count on whatever rain that fell to
make it grow. Would

1 GW: What Peter is suggesting here is the
placement of a plant in pure sand, such as
what happens in coastal dunes all around
Australia.

1 Would it survive? Well, yes it would, if it
was an appropriate species of plant that
has adapted to sandy soils.

Vegetation in sandy deserts (p. 46)

T 6l n most areas of Au
a hope. The first time it went a week

wi thout rain the

T GW: Well, there are beaches and
vegetated sand dunes all around
Australia, which would cover most of
Australiads c¢climatic

pl a

1 In addition to that, vegetated sand dunes

al so exist across mo
centre.

Inground water (p. 47)

T 6What does the sand
have that the sand i

There can only by one answer: inground

water . O

T GW:This 6éanswer 6 doe:
us with any real insight because, for most
plants, the water that it survives on will
always come from the ground, even
though it may have entered the ground
from many different sources.

1 Itis assumed that all water that is within

the ground, is 6éingr
Recharge areas (p. 47)
f 6l n the broader floo
the ground through sandy, gravelly
6recharge areas6 and

layer of sand and clay that underlies much
of the continent. d

GW: This is a half-truth.

Water soaks into the ground through any
permeable surface, not just through
sandy, or gravelly, recharge areas.

1 Sand and clay layers do not exist under
much of the Australian continent.
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Ancient creeks and rivers (Page 47)

River with natural levee banks

——

Outback river flooding (SA)

Elevated waterways (p. 47)

T 6l n the floodpl ains
travelled in creeks and rivers that, for
reasons which will be explained later,
were elevated above the surrounding
sedi ment . &

1 GW: | agree that water travels along
creeks and rivers, but it is totally false to
suggest that prior to human existence
within Australia, our waterways were
elevated above the floodplain.

1 Remember, we are talking about a time
when there were no human records.

Creeks and rivers flowing over floodplains

f 6Rivers and
floodplains, but th
creeks as we know t
gouged out a channel. They flowed over
the surface of the plain, not through a
channel, which meant that, whenever
there was enough
across the plains on both sides, which, as
we have seen, were lower than they were,
and the water would

creeks

1 GW: | struggle to find anything in the
above statement that | can agree with.

91 Further to that, | am totally confused as to
how 6we have seenbd
supports these claims, when none of us
were around to see any of these actions.

1 | can say with absolute certainty that
creeks and rivers have always flowed
along incised channels.

1 However, because many rivers do form
natural flood levees on one or both sides
of the main channel, there could be times
when parts of a river channel were
elevated above the adjacent floodplain.

Eroded river channels (p. 47)

T 6Because our rivers
through deep eroded channels that are
lower than the surrounding land. The
floodplains rarely

1 GW: Our rivers and creeks have always
run through deep eroded channelsd that
is how a waterway is formed.

1 Most of our floodplains will begin to flood
duringa 1in 10to 1 in 20 year flood
event, which is only slightly less frequent
from what we expect
cycle.

d
e
h

wat

e

g
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Insert: The types of waterway channels

Incised river channel

River with natural floodplain levees

Non-flood flow condition

Super elevated river channel

regular condition of a river channel

Super elevated channel

Incised river channel

1 Most of the waterways that we are likely to
interact with, are likely to be incised
channels that have experienced years of
altered catchment hydrology.

T It is difficult to p
features on waterway channels, but we
could expect the original channel to have
a bankfull capacity of between the 1 in 2 yr
and 1 in 5 year flood events.

1 Anincised channel could have a bankfull
capacity of between the 1 in 5 year and 1
in 10 year flood events.

River with natural floodplain levees

1 Rivers that carry a lot of sand (typically
located in sandstone or granite country),
can form natural levee banks made from
the deposition of sand.

1 Many of the northern rivers of NSW
display this characteristic.

1 Wetlands can sometimes be found behind
these natural levees.

1 In most cases, the non-flood water level
will be below the elevation of the adjacent
floodplains (below, left).

Minor flood flow condition

Elevated channels

1  Only during minor floods will the river level
rise above the floodplain elevation (above,
right).

1 During my 40 years as a waterway
engineer, | have never seen the type of
waterway channel that Peter believes
existed everywhere across early Australia.

1 This (left) super elevated channel just
does not make sense, except in isolated
locations near a river deltad | am yet to be
convinced!
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The creation of floodplains (Page 49)

Super elevated river channel

Normal water level

ot the regular condition of a river channel
Unlikely flow condition!

Which came first?

The chicken or the egg

Floating debris tends to collect
in the centre of the channel 1

r

Suspended Very minor drop in water level
silt and clay | e

R~
Removing river sediment from homes

Elevated waterways! (p. 49)

f 6Donét be too surpr
streams running in elevated watercourses
across the ancient floodplain. If you think
about it, the floodplains could not have
been formed unless water did flow on the
higher 0

ground. 6
1 GW: Oh dear, where do | start? Wrong,
wrong, wrong, wrong!

1 The following pages provide a description
of just some of the ways that floodplains
can be formed.

The chicken or the egg! (p. 50)

T 6The floodpl ains di
they werendét there
the streams to flow through them: it was
the streams that cr

1 GW: This discussion is like arguing over
which came first, the chicken or the egg.

T I't is not really <co
formed the floodplain, because it is the
6fl ood eventso6 that

1 Floods bring water and sediment. Streams
only assist in draining away the last of the
floodwater.

The role of sediment (p. 50)

T 6Water | aid down th
floodplains are made of. Now, since water
al ways moves downhi
laid down a floodplain unless it was
running through the highest part of the
floodpl ain. 6

1 GW: Yes, this is true; but, this does not
prove that ancient streams were higher
than the floodplain.

1 It only proves that floodwater passed over
the top of floodplainsd not all floodwater
arrives within a stream channel!

The movement of sediment during floods

could not have been laid across the
floodplain if the water was running in a
hollow. The water had to be running on
the highest part of the floodplain and
spreading the sand

1 GW: The truth is that sand, silt and clay
can, and does, get lifted out of a waterway
channel during a flood event (see over
page).

1 Floods today have shown this over and
over again.

d
a

e

r

e

T 6Sand candét move wuph

b
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Insert: The deposition of sediment from waterways into floodplains

Floating debris tonds to collect Introduction
in . .
PRmRESLR th 1 Fluid mechanics teaches us that water
pressures decrease as flow velocities

Very minor drop in water level increase.

1 During a flood event, the highest flow
velocities can be found in the centre of the
channel.

T These high flow velo
slight lowering the water level in the centre
of the channel.

1 Thus floating debris tends to move
towards the centre of a flooded river
(below left and right).

The riverside 6Drif

The creation of circulation patterns within
the flooded river channel

1 The potentially minor lowering of the water
Very minor drop in water level level along the centre of the river channel
causes surface water to move towards the
centre of the channel.

1 This movement of surface water causes a
downward, central flow of water, which
causes an up-flow near the banks.

: g 1 These circulation patterns are hard to
Y  Settied sediment : identify in the field due to all the other
turbulence that is happening within a
flooded river.

Circulation patterns
The lifting of old settled sediments.

1 Between flood events, sediments of
various particle sizes will settle along the

Very minor drop in water level bed of the river.

1 The high-energy, high-turbulent flow that
occurs during a flood event will begin to lift
this sediment into the water column.

1 The weak circulation patterns established
by within the channel will, over time, cause
some of the sediment to spill-out over the
floodplainsd with the heavier sands
settling near the edge of the channel
banks.

B Settied sediment S
A COOA L0 O A G Ll

The lifting of bed sediment
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Case

l nsert

study

Brisbane River, Brisbane, 2011

Very minor drop In water level

Brown floodwater enters Moreton Bay

the Brisbaneos

Introduction

of

1 Eventhough it is very hard to see from
this one image (left), the floodwater of the
2011 Brisbane River flood had a slight
6greend colour while
but more of a &édbrown
water entered into the floodplains.

1 The green colour comes from organic
matter being stirred-up within the channel,
while the brown colour results from the
fact that this organic matter settles-out
quickly once the floodwater enters the
lower turbulence of the floodplains.

The

1 ltis the heavier, coarser material that will
settle-out of the floodwater first.

deposition of sanc

1 Logs and sand will often be found on the
floodplain, close to the edge of the river
channel.

1 In some cases, small beaches will form at
isolated locations along the riverd
particularly on the inside of channel
bends.

Sand patrticles are between 0.02 and 2 mm in
equivalent diameter.

The deposition of silts and organic matter

1 The next material to settle-out of the
floodwater will be the silts and organic
matter.

9 This material will normally settles on the
ground of the floodplain, and also the
lower levels of buildings.

T This is the materi al
and can smell like raw sewage, once it is
exposed to the air.

Silt particles are between 0.002 and 0.02 mm
in equivalent diameter.

The deposition of clay

1 The clays are the last of the soil particles
to settle-out of the water column.

1 Dispersive clays (i.e. sodium-rich clays)
may only begin to settle-out when the
floodwater mixes with saltwater.

1 So, floodwaters can change from a dark
brown in the upper catchment, to a green-
brown (in the lower river), to a brown (in
the floodplains), to a light brown when
entering the ocean.

Clay particles are smaller than 0.002 mm in
equivalent diameter.
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Insert: Evidence of an ancient Bargara creek

Introduction

1 My career enabled me to visit, and present
training courses, within every state and
territory of Australia.

1 During my travels | kept an eye out for my
future retirement location; a place where |
could move to when my work and travels
ended.

1 Ilove Tasmania, my favourite city is
Adelaide, and who could not enjoy the
northern rivers of NSW, but eventually |
settled in Bargara, Queensland.

Bargarads volcanic hi s

T The 6Hummock?o, Bar ga
reminder was formed 900,000 years ago
in the Pleistocene period, with outpourings
of the Hummock and Berrembea Basalts
in the Bundabergi Wallaville area.

1 Past volcanic activity caused the
deposition of basaltic rock over the area
between the Hummock and the coastline.

1 The underlying rock is sometimes
exposed under the sa

Bargaradbds petrified cr

1 Onthe edge of Kellys Beach, adjacent to
the current sand dunes, sits a section of
volcanic rock, which the author suspects
could be the result of molten lava spilling
into an ancient creek channel.

1 The exposed rock face appears to be the
O6negative imaged of
horizontal erosion lines, and evidence of
bank undercutting.

9 If this is evidence of an ancient creek
channel, it would show that creek
channels existed thousands of years ago.

-
A~
. e

o "“ . T S = LN <" ) v o =% — - P, l
mwm '."-uﬁmw_‘-hm.';w-&ﬂ e % 'f‘ e - o _ o ]
Exposed volcanic rock épossiblyd showing
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Ancient creeks and rivers (Page 50)
s LU

Observations of Charles Sturt (p. 50 751)

T 60n the edge of the
was too salty for the horses to drink, and
on several occasions the horses almost
perished before they could find fresh

water . O

1 GW: These inland wetlands were

ephemeral, meaning they would grow and
e ot ! shrink with the weather conditions (and |
AN B i < do not mean climate change).

9 This story suggests to me that it had been
some time since the last major flood
event.

1 It sounds like the wetland was in the
process of drying-out (even though it may
have had some minor inflows).

1 As awetland shrinks in size due to
evaporation, it is the water around the
edge of the wetland that will be the first to
become salty.

1 If the wetland contains a lot of reeds, then
the winds cannot circulate the water
effectively, which means the fresh and

e saline water stays separated, which is also
 Catchrioaiadioeks B helped by the density difference between
the fresh and saline waters.

Obalancedd system (¢

T 6So here was salty w
coexisting in a balanced system in the
same wetl and. 6

1 GW: Natural processes never exist within
a 6balanced systemb;
could not have occurred.

1 Everything exists within a constant state of
changed what humans have done is alter
the rate of these changes.

A river of ponds (p. 52)

T 6This point needs to
ancient | andscape th
our sense of the term flowing in a channel
carved out across the plain. A river was
just a trail of reeds and ponds along which
the water would flow when the rain in the
catchment was heavy

1 GW: This is simply not true.

1 The passing of time does not change the
basics of hydrology, river morphology, and
hydraulics. Rivers functioned back then

Waterway as a series of ponds (Qld) the same as they do today!
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Australiads
~ 1

Exclamation

Lake Eyre‘;fa}o

SOUTH AUSTRALIA

Fire (NSW)

ivers and fl oodplains (

Geological evidence! (p. 52)
I o 1 6Thereds plenty of g
confirm this, as well as descriptions by
early white settlers and explorers of

surviving floodplain

1 GW: | can assure all readers that such
6geol ogi cal potexist.enc e

1 The suggestion of such evidence is simply
the result of a misinterpretation of the
evidence.

1 1 am positive that diary notes by early
explorers could be easily explained.

Floodwater travel times (p. 54)

T 6The fall in the
5-centmetres a kilometre, so when the
river was in its pristine state the water
probably took twelve months just to get
from Longreach to

Dar

Me

1 GW: | assume this is a simple dictation
error, because the Thomson River that
flows through Longreach, does not flow
into the Darling River, or Menindee Lakes.
It flows into central South Australia.

1 Inany case, the statement implies
something that is not true.

Collapse of floodplains (p. 54)

T 6Since then, the flo
collapsed in most parts of Australia. What
caused this to happen? The destruction of
vegetation by Aborigines was the start of

it. o

T GW: | have seen no evidence of the

6coll apsed of floodp

1 In my experience, it is common for people
to overstate a problem in order to bring
attention to an issue they consider to be

) important.

heal th

Burning of vegetation (p. 54)

f 60When the Aborigines
setting fire to the landscape, vegetation in
most areas was burned off at regular
intervals. There is no doubt that this
happened. 6

1 GW: | think we can all agree that
Aborigines burnt the land at regular
intervals, but so did lightening strikes,
long, long before Aborigines arrived.

9 Our vegetation is more closely linked to
our climate, than to burning practices.

Page
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The formation of floodplains (Page 56)

Floating debris tends to collect
inthoconhooﬂhochanndl

r

Suspended Very minor drop in water level
silt and clay | e

Vegetation

oL ‘t'.- - o v 4
Phiito '.wz"u-f&y,cr.ﬂ!r@ & C ;.”#‘-,"—w'(‘:;
Cracking clay (SA)

Formation of floodplains (p. 56)

T oWel l it has to be r
floodplains consisted entirely of sand at
first. o

1 GW: Floodplains can form from clay, silt,
sand, or any combination of these.

1 There is no logical basis for the argument
presented by Peter.

1 Floodplains form from whatever type of
sediment flows down a waterway. This will
depend on the parent rock of the
mountains being eroded (see over page).

The deposition of different size sediment

T 6Clay beds were forn
only later by plants trapping clay carried in
the water and, since the plants were
growing in the lower ground, that was
where the clay beds were formed. The
higher ground remained sandy and

therefore better abl

1 GW: Itis normal for the floodplains in the
upper reaches of a waterway to contain
more sand than the lower reaches,
especially if the waterway extends into
tidal waters (see over page).

Once again, Peter is trying to overstate the
value of plants (p. 56)

T 6So plants were t
everything. 6

he

GW: Plants are almost always an
important player in the shaping of our
waterways and their associated
floodplains, but if we fail to recognise the
importance of the many other factors, then
we will not be gaining the full picture.

1 The key players are: topography, water,
soils (geology), plants, and climate.

Cracking soils (p. 59)

T 6Why have | referred
soil] in the past tense? Because today
they hardly exist. Cracks close up and
disappear wherever there are hard-footed
ani mals treading on

1 GW: Cracking soils are linked to high
shrinki swell clays, which still exist today.
Clays such as, brown and grey cracking
clays, are high in montmorillonite.

1 The cracks quickly close when the soil
becomes wet due to the natural swelling of
the montmorillonite clay.
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Insert: What influences the likely soil properties of floodplains

Introduction

1 The soils that make-up a floodplain can
originate from various sources.

1 The most obvious source of floodplain soil
(or sediment) is erosion within the
upstream waterway, but this is not always
true.

1 Over along period of time, the size of the
waterway channel does not really change
that much (excluding human influences).

' ' — 1 Which means this erosion is actually the
Photo supphed by Catchmants & Greaks Pty Ud 3 lateral movement of the river.
Raindrop impact erosion (Qld)

Il S =

When the parent rock is metamorphic

1 Continuing the discussion from above, if
the source of sediment comes from the
ongoing lateral movement of the upstream
channel, then the downstream floodplain
is formed from the erosion of the upstream
floodplains.

1 What forms the upper catchment
floodplains is the erosion of the upper
catchment hills and mountains, or more
correctly, the parent rocks that forms
these slopes.

1 Clay comes from rocks like schist.

When the parent rock has been modified
(Geologists, please forgive me!)

1 Rapid-cooling lava forms small crystals in
the form of metamorphic rock, which
erodes to form clay.

1 Slow-cooling lava forms large crystals in
the form of igneous rock, which erodes to
form sand.

1 If either metamorphic or igneous rock is
modified by heat or pressure, then the
erosion of this modified rock forms silt.

Silty clay soil (QId)

N\, When the parent rock is igneous

1 People may think that sand originates
from the erosion of sandstone; however it
is the other way aroundd sandstone
originates from the layering and
compression of sand.

1 Sand comes from the slow cooling of
volcanic rock, which allows large crystals
to form (meaning that sand crystals are
much larger than clay crystals).

‘ ey | T Typically sand is found in catchments that
: contain granite rock, such as the northern
rivers of NSW.

Photo suspliod by Cadelitnenis & Crosks Pty L&t

Sandy soils (Qld)
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Chapter 8 7 A Hot, Dry and Very Flat Continent (Page 60)

Ch 8: A Hot, Dry and
Very Flat Continent

Gondwanaland (p. 60 7 61)

T 6The rivers that cre
floodplains flowed from the mountains of
Antarctica, rivers that were left behind
when Australia, with its floodplains, broke
away. Thus, the floodplains were now
separated from the rivers that created

them. 6

1 GW: | am unaware of any information that
could support Peterd
for certainty that Peter is wrong, but |
highly question the accuracy of his
statement.

Our ancient river systems (p. 61)

T 61 am convinced ther
rivers as such before the Aborigines
began burning out the vegetation that had
previously prevented erosion in the
waterways. o

1 GW: | am unaware of any information that
could support Petero

1 1can assure all readers that if you have
drainage catchments, then you will have
rivers, and Australia has always had
drainage catchments.

River delta systems (p. 61)

T 6Why am | so sure th
we now know them before the coming of
the Aborigines? Because, if there had
been, we would surely have big delta
systems at the mouths of our rivers as
most other parts of

1 GW: Because the Australian tectonic plate
moved at a different time to the other
tectonic plates, the ocean levels were
different, which means most of our ancient
deltas are currently submerged under

B : ocean water, such as Moreton Bay, and

Moreton Bay, a submerged ancient valley the Continental Shelf.
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Clay horizons in the solil profile (Page 63)

Local effect vs regional effects (p. 63 164)

ST 0N R )0
’m"&:w? 3" 'f:\v'u.w v."u,\n.\v'\\! T 6ln a landscape wher
$ ll.i ass , 0- ass years to move from place to place and
'};SO".W;.; (a}ln:p.;&ll)' '.._,.‘, i .‘-,;;’,': \,,v,",._ where fertility has to be recycled, how
o/ WA yeu T U G M ag .--,... ; *:..c""éa‘_. could processes possibly vary from one
o/ O SR (Sl Yy el e e e e h nm Ty area to another?6

- Open volds (dry soil) =5 o s B

s _"';~.'.',,~;;,°_:‘°:"::.’;;"."' 2% ¥ GW:The problems with

: i e e o o be summarised as:

- Peter appears to confuse, or merge, the
role of groundwater with surface flows

- fertility movement is primarily a local
process, and a surface water process,

Groundwater and soil -water but not a groundwater process.

The formation of clay layers (horizons)

T 6We also know that ¢
an enzyme that stimulates the clay
particles to coagulate and form the clay
|l ayer . 0

Al

1 GW: This is all a mystery to me. | have
never heard of this during my 40 years of
work. | will need to get clarification from a
soil scientists.

1 Clay layers (soil horizons) are formed by
the sedimentation process that occurs
during and after flood events.

Questionable statement

T Clay layers (p. 65)
W : ~ § 61n a dry climate su
ey e : . capacity of the clay to store water is vital
< \\‘_. _ ~i to the survival of plant life. Fortunately, the
£ o clay can hold up to five times as much
p b : . water as the topsoil
& 2 : 1 GW: Clay is not good at storing water.
» ¥ Ry , . :
s e 1 Whatis worse, clay can hold onto its water
: < | very tightly, making it less available for
By N ! plant uptake.
3, 2 .. 1 Topsoil can hold more water per volume;,
e Hﬂﬁ}’. : ), but it will not be as deep at the clayey soil
Clayey soil horizon.

Groundwater recharge (p. 65)

T 6Did the river and c
enable water to enter the ground? Very
little. These stream beds were sealed by
the clay that the water constantly laid
down and very little water got through
there. o

1 GW: | am sorry, but this claim is just
wrong.

1 1 am sure there are isolated examples of
what Peter has said, but in general there
is no justification for such a claim.

Ephemeral sand -based Waterway (Qld)
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Insert: The water -holding capacity of different soil types

oxron _ Introduction
'v : 1 My reference:

- Understanding Soil Ecosystem
Relationships, 1992, Department of
Primary Industries, Queensland,
ISBN 0 7242 4987 7.

1 Alternative reference:

- Soils, Their Properties and
Management, Charman, P.E.V., and
petie iy Murphy, B.W., 2007, Oxford Uni Press,

FOLRTF Carimhy by

i v ISBN 9780195517620.

O Soils, Their Properties and Management
Field capacity

91 The field capacity represents the amount
of water held in the soil after free water
drains from the macropores.

- Sand =9 cm/m

- Loam =23 to 34 cm/m

- Clay =38 cm/m

- Well-structured soil = 50 cm/m

1 When Peter statesthata6c | ay c at
to five times as muc
he is referring to the field capacity, not the
plant-available water content (PAWC).

Field capacity water content

Permanent wilting point

1 The permanent wilting point represents
the stage when soil-water is held too
strongly for the plant to extract it, which
causes the plant to permanently wilt.

- Sand =2cm/m

- Loam=9to 12 cm/m

- Clay =24 cm/m

- Well-structured soil = 30 cm/m

T This water is held i
surface tension capabilities (not by the
plants).

= 4 - 4 ’ Plant available water content (PAWC)

+=+= 1 /1 ThePlantAvailable Water Content
i ) — represents the amount of water in the soil
4 - .
LB /4\ that is available for plant uptake.
- 4

' . , - Sand =7 cm/m
A \‘ . "y } =i - Loam = 14 to 22 cm/m
AT * 3« \ / - Clay = 14 cm/m

- Well-structured soil = 20 cm/m

R ; _ g 1 A well-structured soil is likely to contain
Y P B £ ‘ equal amounts, by volume, of sand, silt
o x o o : J ‘ and clay, along with organic matter.
\ o 4
Plant available water content
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Groundwater recharge (Page 66)

Questionable statement

Questionable statement

'n
4!0,,
li

Groundwater is usually too deep'

.
«

. -
R .

f
va o®

Eroded floodplains (p. 66)
1

60As we have seen,
the creeks and rivers was burnt out or
eaten out and the stream became
increasingly eroded, floodwater no longer
spilled across the floodplains and so no
longer entered the ground through these

intake areas. 0

on

GW: This is a trick that writers often use to
convince their readers in believing a
certain issue by making statements like:
6as we h awhenindaeteobddy
has seen any such evidence.

Floodplain cease to fill (p. 66)

T 6l n other words, the
the floodplains ceased to be filled. Instead,
the water rushed down through deeply

eroded channels to t

GW: Floodplains will continue to feed
groundwater into creeks and rivers, and
creeks and rivers will continue to feed
water back into floodplains somewhere
else along the waterway.

| agree that groundwater recharge will
decline as waterways erode, but the
process still continues.

Floodplain destruction (p. 66)

T 6This mar ked
destruction
floodpl ain

the beg
of Austr
system. 6

GW: | know of no justification for blaming
Aborigines, and the burning of the
countryside by Aborigines, for any
significant damage to the function of

Australiads floodpl a

This sounds like an attempt to deflect
blame away from non-indigenous people,
and at the same time claim that vegetation
does all the heavy lifting in Australia.

thorodés note

GW: There are obvious truths in some of
what Peter is saying, but the problem is
that Peter often takes what would be
considered a 6éminor
and then elevates its role to the point
where the reader would think that it is a
critical factor.

Yes, vegetation is important, and
groundwater recharge is important, but
few plants can extract water from the
groundwater table because it is usually too
deep.
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Insert: The movement of water into, and out

1

-of, waterway channels

Introduction

There are numerous ways that water can
pass into, and out-of, floodplains and
waterway channels.

Stormwater entering floodplain soll

1

Stormwater entering floodplain soil

Stormwater can enter the soil profile of a
floodplain as a result of:

- overland stormwater runoff arriving
from higher (non-floodplain) ground

- the build-up of stormwater on the
floodplain as a direct result of rainfall

- floodwater from the waterway channel
spilling over the floodplain

- sub-surface lateral inflow of spring
water, and

- direct infiltration from the channel.

Channel water entering the groundwater

f
Infiltration

Channel water entering the groundwater

Waters from the waterway channel can
enter the groundwater by:

- infiltrating through the bed or banks of
the channel.

In addition, during a flood event, channel
water can spill out of the floodplain, enter
the upper soil profile, then be carried by
gravity down into the saturated
groundwater layer.

Groundwater entering the waterway
channel

1

Groundwater entering the channel

Groundwater can enter the waterway
channel as a result of:

- spring flows passing through the
channel banks, and

- uplift through the channel bed.

In addition, during severe storm events,
groundwater can saturate the floodplains,
and eventually spill as overland flow into
the channel.
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Insert: Factors affecting the infiltration of stormwater into soils

Introduction

1 Some people have defined stormwater
runoff as the surface flow of stormwater
over a saturated or impervious surface.

1 The problem with such a definition is that it
fails to recognise that stormwater runoff
can also occur over non-saturated soil.

; Runoff of excess
stormwater

M Once the rainfall exceeds the current
infiltration rate of the soil, then the excess
Infiltration stormwater inflow will spill away from the
Infiltration soil, assuming the stormwater fully
contained (i.e. is free to move).

Infiltration

Stormwater runoff

Effects of o6durationo

1 The total infiltration of water into the soil is
a product of;
Runoff - rate of infiltration (m3/s/m?) or (L/s/m?)

Contour bank of excess - surface area (m?)

stormwater - duration (s).
—

1 You can increase the duration that the
stormwater is held on the soil by:

- roughening the soil surface
- planting non-clumping ground cover
- pooling the water with contour banks.

Use of contour banks (long -section)
o2 s B AT o B %,

Ef fects of Owater dept

1 The infiltration rate of water into the soil is
influenced by:

the soil permeability (not porosity)
the planting ground cover
the depth stormwater.

1 You can increase the depth of the
stormwater by:

- roughening the soil surface
- planting non-clumping ground cover
- pooling the water with contour banks.

Non-clumping ground cover vegetation

Droplets loadedwith Ef f ect s of o6raindrop i
dislodged soil particles

1 Raindrop impact erosion can:

- separate clay particles from soil crumbs
and peds (aggregates)

- explode clay particles into the air (that
may cause a brown stain on the side of
buildings)

- cause these clay particles to fill all the
Soil peds cracks and pores in the soil surface,
thus preventing, or at least slowing, the
infiltration of stormwater.

Raindrop impact erosion
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Insert: Hydrostatics

i /.
‘- L —

. '

% o & 5 — < o

Fluids of different densities, at rest

— v
F

U-tube
AR Ll e e e o T Water
Adensefluid_ _ _ _ [M| Heavy

U-tube containing to types of fluids

i Added water

Water
Spilling water
|

i
Heavy
oil

A dense fluid
| (heavier than water)

More of the lighter fluid added

i Added water

Spilling groundwater

Water

|
Saline
ground
water

A dense fluid
(heavier than fresh water)

The spilling of the lighter fluid

Introduction

1 Hydrostatics is the study of fluids, and
their properties, while the fluids are
stationary.

1 Hydrodynamics (my area of interest) is the
study of fluids in motion.

1 Fluids, or liquids, include: water, olil, air,
and to some degree, outer space.

Fluid staticin a U -tube

1 When two fluids of different densities are
placed in a U-tube, the heavier fluid will
naturally fill the lower portion of the
container.

Both fluids remain at rest.

In this example (left), the same quantity of
the lighter fluid currently exists within both
sides of the U-tube.

Adding more of the lighter fluid

9 If more of the lighter fluid (say freshwater)
is added to one side of the U-tube, then a
new hydrostatic balance will be achieved.

1 The air pressure on both sides of the U-
tube are identical (atmospheric).

9 The liquid pressure across the base of the
U-tube is uniform (equal) once a new
static condition is reached.

More of the lighter fluid added

1 If even more of the lighter fluid (say
freshwater) is added to one side of the U-
tube, then eventually all of the lighter fluid
can be pushed out of the container by the
heavier fluid (say, saltwater).

In the same way, an addition of freshwater
to the upper slopes of a landscape can
raise the groundwater in the lower
landscape, causing all the soil-water to be
pushed out onto the soil surface, and the
underlying brackish groundwater to reach
the soil surface.
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Insert: The movement of groundwater down a slope

V; , Eia Siope (hill Introduction

1 A landscape with a variable surface
elevation (a slope), usually has a
watertable with a variable elevation.

1 A gradient in the surface of the watertable
(i.e. the top of the groundwater), is
generated by dynamics of the system (i.e.
the system is constantly changing with
time due to the constant inflow of more
stormwater).

U-tube

1 In a static system, the surface the fluid
remains constant across both sides of the
U-tube.

Water 1 If the U-tube is filled with two or more
fluids that donot mi
- the heavier fluid will fall to the bottom

Oil - the atmospheric (air) pressure will be
equal both sides

- the surface level of the heavier fluid will
depend on how much of the lighter fluid
is in each side of the U-tube.

U-tube partially filled with oil and water
Groundwater movement

1 In adynamic system (i.e. changing with
time), a pressure gradient can exist
between one side of a U-tube, and the
other side.

1 This gradient represents the in-ground
flow of groundwater,
resistance to any such flow.

1 The watertable, and thus the underlying
groundwater, normally has a direct link to
the elevation of any permanent water in an
adjacent watercourse.

Groundwater reaches the surface

1 If rainfall places additional freshwater into
the soil on the upper slopes, then this can:

- pressurise the groundwater under the
hill slope, which can

- pressurises the groundwater under the
floodplain, which can

- cause an uplift in the watertable, and
the fresh soil-water to be expelled from
the floodplain.

1 Unfortunately, plants CANNOT stop this
process, they can only slow it down.

The effects of hydraulic pressure
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Insert: The potential movement of salts through the ground
' Introduction

1 How water moves through our landscape
depends on whether that water remains as
a liquid, or if has been converted into a
gas, liquid mixture, or a solid.

1 Similarly, the movement of salts through
our landscape depends on whether the
salt is travelling as:
- crystal salt (a solid)
- dissolved salt (a liquid)
- blended salt in the

Movement of salts with the groundwater

1 Salt water, brackish water, and freshwater
can move through soils with equal ease.

1 Salts dissolved into the groundwater will
move wherever the groundwater moves,
which includes:

- up

- down

- left, and
- right.

1 Few things can interfere with the natural
movement of groundwater.

Leached salts
Movement of salts into channels

1 There will be times when groundwater
trickles into waterway channels, and times
when channel water infiltrates into the
earth to join with the groundwater.

1 Itis NOT true that most waterways have a
clay based that prevents the channel
water from infiltrating into the soil.

1 If adrainage channel is constructed
through saline soils, then these soils will
leach saline water into the excavated
channel.

Discharge of dissolved salts

4 /i

. +.. ~ Rainfall -~ - _ ,
3 ¢« Y2y 1 Rainfall and the resulting stormwater

¢ Y runoff can wash most of the crystal salt

‘v from the land surface.

The retention of salts within drying ground

')
. 9432954

‘7 ¢ Stormwater infiltration can leach some of

i the crystal salts from the soild a little each

AL time, but remember, after millions of
years, the salts are still there.

1 These in-soil salts are NOT replenished by
the salt content of rainwater.

Retained crystal salts

© Catchments & Creeks V1, October 2025 Page 55




Chapter 9 i The Truth About Salinity (Page 70)

Chapter 9: The Truth
About Salinity

Rising salt (p. 70)
T 6Sal't doesnot ri se. o6

1 GW: Salt most definitely can rise, fall, and
move sideways through the soil profile.

9 Salt can also rise from the ground and
move up into buildings.

1 Itis important to remember that salt does
not move as a crystal, but as a dissolved
salt.

1 Remember: wherever groundwater can
flow, saline groundwater can flow.

Rising salt water (p. 70)

T 60Whenever salt water
some other source of energy has forced it
up. True, capillary action can raise a
limited amount of salt a limited distance,
but it candét be resp
climbing a brick wal

1 GW: There will always be some type of
force required to make anything change its
speed or direction of movement. We call
this Newtonbés first

Salt damage to brick wall (Qld)

N e . WA Lifting forces (p. 70)

T 61 f salt breaks out
has to be some other force pushing it up,
and that force can o
weight and the weight of the structures
that the wall suppor

1 GW: Peter does not appear to have
provided a reason why capillary action
cannot lift salt to such a height.

91 Similar forces can cause water to be lifted
, to the top of trees, and cause dissolved
Photn stopied by Catchmients & Groeks By Lid salts to be lifted high into a tree,
crystallise, and then kill the tree.

Salt affected vegetation (SA)
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Insert: The water that plants use

Introduction

1 Plants can only access water that:
- can gravitate towar

- and that it can extract from the soll
using the effects of vapour pressure
(not surface tension).

9 Itis not surface tension that lifts water
from the ground to the upper leaves, it is
the much more powerful vapour pressure,
which tries to keep water molecules linked
together without particle separation

occurring.
$ The use of soil -water
" “‘.0""“ KXy . .
!"u‘v"b u‘m T ,.‘.y‘ ) , 1 To alarge degree, soil-water (i.e. the

water held in the soil profile above the
watertable) is able to resist the downward
force of gravity due to the effects of
surface tension.

1 The power of surface tension is directly
related to the soil texture, i.e.

- the soil grain size (the smaller, the
stronger the surface tension)

- the range of soil grain sizes (the more
uniform the soil grains (crumbs), the
stronger the surface tension).

t o

~’ O The use of groundwater
X ‘ SR XY XX .
i 4‘. N \1 RN *v "5\\ ibf 1 Plants can only access the groundwater if:

I 8 O O WU e B S - alifting of the watertable brings the
groundwater in close proximity to the
plantdéds roots, or

- the soil profile becomes saturated in a
manner that effectively causes the
watertable to reach the soil surface,
even though the upper soil-water may
have different properties from the lower
soil-water.

O

Pl antdéds access to
The problems caused by rising

N \ Y,
o m" 'l’ A“Vl groundwater levels
T N U . .
1 There are two types of soil saturation that

regularly occur:
- the upper soil becomes saturated

without full saturation occurring all the
way down to the watertable

- soil saturation occurs all the way down
to the watertable.

1 The second case can also occur when the
watertable is lifted up to the ground
surface, which can cause the lifting of the

Salts lifted by groundwater salts.
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The Truth About Salinity

il

f

f

1

Salty clay (p. 71)

standiw
ways con

wal | s
ay al

GW: | am sure the news that most walls
stand with their feet in clay will come as a
shock to the residence of Perth.

6 Mo st
and cl

Yes, technically there will always be some
percentage of clay, but sometimes it is so
small it cannot reasonably be detected.

Yes, technically there will always be some
percentage of salt in clay, but in most
clayey soils the level will be very low.

Shrink & swell clays (p. 71)

O6Now, we know cl ay
expends as it dries and gets wet, so it
stands to reason that this pulsing effect,
under pressure from the weight of the wall,
would pump salt up

GW: This expansion and contraction
(shrink and swell) of clays is really only
linked to certain types of clay.

Even if the clay could generate such
pressures, this would only lift the salt to
ground level (Sorry, there is not enough
room to fully discuss this issue).

Salt in the landscape (p. 71)

ri se
move in

doesnodt
can

6Salt
but it

GW: At this point it is unclear to me why it
is important to Peter to believe these
ideas.

It is not possible to visually observe salt
being lifted up to ground level because it
travels as dissolved salts (i.e. water).

It is only after the water has evaporated
that the crystal salt become visible.

You can detect the salt with instruments.

Salt outbreaks (p. 71)

sy T
pushung o upe ] that foroe van cnly be fhe wall's own weght gL
At 1he seewt of thes steo fures Hhat the vl st Mist walls
stazud with therr feet mocdav = and day adwavs comtain salt Now,
We Koy clay contracts gred Xprands o 1 dewes and gets wet so o
stanchs 10 reavon that this pulsng effoct, under pressure from the ﬂ
weght of the wall wouk! pump sall up the wall Hut the salt
coaldnt have mven of &y own accord. Salt doesn't rise in the
landscape. dther. but f can move in a lateral plane. Where there

are salt oatbreaks, @5 bocsuse the Lateral plane in which the salt is
movirg has infersected with the ground's surface.

Another common misconception about salinity is that it's the

Jaulr of the water table. A water table 1 commonly defined as

Book margin notes

O6Where there are sa
because the lateral plane in which the salt
is moving has intersected with the
grounddés surface. 6

GW: Salt outbreaks can occur because of
the reasons Peter suggests, but many
other causes do exist.

I n my copy of Peter
word O6Rubbishé writ
over this chapter as a reminder of my
reaction to my first reading of the book.

i
t

C

t

i
a

0
t
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The watertable (Page 71)

Watertable (p. 71)

f 0Another common mi
salinity is that i
table. A water table is commonly defined
as the top of a horizontal zone in the
ground that is full

T GW:No it isndét! A wal
surface that defines the top of the
saturated zone in an unconfined aquifer at
which the pressure is atmosphere.

S
t

o0

1 A upper surface of the watertable can be,
and usually is, inclined (not horizontal).

Groundwater and soil -water
. The job of a tree cover (p. 71
DR OK VS ; e - 70 |
l‘-uwﬂ v‘\v"\yu“."s, T 6According to this v
when the landscape was still covered with
timber, the trees sucked enough water out

of the ground to keep the water table
down. o

'\(\\ff,,f-“;ltl))lr:;

1 GW: Even though Peter disagrees with
this logic, | can assure the readers that, in
essence, the statement is true.

1 Butthe trees cannot stop the watertable
from reaching the surface in all
circumstances; they just reduces the
frequency of such outcomes.

Keeping the water table down (p. 71)

T 60What déds wrong with t
everything. In the f
necessarily keep the

T GW:As | said; trees (

keep the watertable down, but they do
reduce the number of times that saline
groundwater is able to reach the surface.

1 Trees extract and use the soil-water
(freshwater) that sits between the soll
surface and the watertable, which means
it will take more rain to re-saturate the soil
profile.

Stage 2: Removal of some soil -water
: ' -, ' , ” Boggy ground (p. 72)

& "‘n'\v.\yé"” ‘%',"(‘- Y w ’ v‘\v'" u‘u’\{'lé,, f 616d gone t o D-kilbnewe- t
long contour line but had to stop work
when it rained. We started up again with
the bulldozer when the weather cleared,
and, although the ground was still damp,
the bulldozer got bogged in only one
pl ace. 6

7‘.;11-x\f,\wr,,?“flu;)lr:;

1 GW: The cause of the boggy soil was
NOT because the watertable had risen,
but because the rain had saturated the
upper soil-water layer, and the shading
had slowed the evaporation rate.

Stage 3: Rainfall refills the soil profile
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Insert: The movement of water through a soil profile T NO PLANTS

Consideration of water movement within a
soil profile without vegetation cover

No plants

1 Consider a soil with the following soil
profile:

- the upper solil, possible consisting of
the A-horizon and B-horizon soil

- the middle soil, which is likely to be
below the root depth of most plants

- the lower soil region that is likely to
contain groundwater, which could be
fresh, but is more likely to be slightly

T L S SO e W B brackish.
Dry soil with no plant cover
d “\\ At e ‘¢\ ‘.5 “‘\“\‘ . .
VIRRIRTRIE o L S e S e e Light rainfall

K
LARERAY
sUastans s

VAN ‘\‘\\ \\‘\\\

ML Y AN \:“\:\‘\‘\“ AN VM
.

N . . . .
\};‘ et ety 0 Light rainfall can wet the upper soil region.
,

RO
WVaa e
RN R M R R e Y

N,

1 The soil still has some degree of stability
because of the drier middle soil region (i.e.
the soil remains relatively stable if a light
vehicle drove over the soil).

1 Any stormwater that infiltrates the soil will
slowing fall through the soil profile due to
the effects of gravity.

Rain stops

1 The rain stops, and any stormwater that
had infiltrated the soil either:

- evaporates

- stays attached to the soil particles due
to the effects of surface tension (most
of this water, but not all, would remain
available to plants if they were in place)

- or otherwise, the water would continue
to fall through the soil profile towards
the watertable.

Dry period

1 Without plant cover, evaporation would be
high, and could dry the soil to a depth of
several centimetres.

1 The middle region of soil may retain some
attached soil-water due to surface tension.

1 Most of the water would continue to
descend until it reaches the watertable
(and joins with the groundwater).

T Technically, the O0wa
rises to the top of this incoming water,

y which may, or may not, have absorbed

Dry period salts on its travels through the soil.
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Insert: The movement of water through a soil profile T NO PLANTS

Extended period of dry weather

9 If the dry weather continues, then the soll
profile could eventually return to its fully
6dryd condition.

1 However, the soil is not completely dry
because there will be some water that
remains attached (adsorbed) to the
surface of the soil grains.

1 The finer the soil grains, the greater the
volume of water that can remain trapped
in the soil due to the effects of surface
tension.

Extended period of dry weather

IR AR LA BN N SRR AT A SR i
\:‘\3:‘:\‘\\‘“ VAL Sy ‘\'\"“8‘ ey SEYaNe Heavy rainfall
AN oW AN oW . LYLSNENERUN . . . .
NN :‘\‘S\“\"‘:‘::k‘:‘! R \\:\:‘: W SOMG S T Ifthe soil profile is subjected to heavy
PR SRRENAE R R SL TR S MR U rainfall, then the soil can become

Watertable: Super-saturated soil saturated from the ground surface, all the
way down to the permanent groundwater.

1 Technically, this places the position of the
watertable at the soil surface.

1 The soil profile is now super-saturated.

1 The soil usually looses its structural
strength, and becomes boggy.

1 The upper region of groundwater is fresh

) and does not mix with the brackish water.
Heavy rainfall

Rain stops
1 The rain stops, and the retained soil-water
G % R Tl either:
Retained soil-water :.‘. .E:::" ';:.;i‘} - evaporates

- stays attached to the soil grains, or

- continues to fall through the soil profile
towards the long-term groundwater
level.

Freshwater may absorb some salts as
drains through the soil, or brackish

groundwater may give-up some crystal
salt as it falls back to its normal level

1 The fact that fresher water sits on brackish
water does not mean that salts will be
l'ifted up into this
however, some limited mixing can occur.

Extended period of dry weather

9 If another period of dry weather follows
this heavy rainfall, then the soil profile will
likely become:

Minimal soil-water

- upper dry soll

- middle layer of soil with some retained
soil-water, which cannot evaporate, or
fall under gravity

- lower soil region, which likely contains
the permanent watertable and
groundwater.

Extended period of dry weather
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Insert: The movement of water through a soil profile T WITH PLANTS

N Consideration of water movement within a
.‘!“0“'«\ ¢ " soil profile with vegetation cover
(1Y

AR B0 0%,
ARG .'»?’A AT ATAT
|c||I0-nlD-S il B LR EL 2L 1 Consider the same soil profile as before,
AR A T but with plant cover:
JspAsa

Fory s [

- the upper solil, possible consisting of
the A-horizon and B-horizon soils

- the middle soil, which is likely to be
below the root depth of most plants

- the lower soil region, which is likely to
contain groundwater, that could be
fresh, but is in this case is brackish.

Light rainfall

1 With vegetation cover, the differences are:
- less soil erosion on the land surface
- lower rates of evaporation

- slower runoff velocity, which means
stormwater is held on the land for
longer periods, which increases the
percentage of stormwater that has time
to infiltrate the soil.

1 The depth of soil wetting depends more on
the duration of rainfall, than the intensity of

rainfall.
. ' Rain stops
7' V K7 YN KA
H y‘ A \" f‘n.v‘u’,’ (¢ . 'l“'." | f  With vegetation cover, the differences are:
5 . L ine AXL L . & ) - lower rates of evaporation from the

upper soil layer

- some soil-water from the upper soil
layer is taken-up by the plants

- as air re-enters the upper soil layer, the
plants will be able to extract oxygen
from the soil during the nights.

1 The plant roots are unlikely to reach to the
depths of the watertable and underlying
groundwater; however, this will not be the
case at every location.

, ( $S ’." Dry period
‘u W u ’A" 0 "4""» ". . 1 After an extended dry period, if vegetation
\ . | - (XA X Sassm cover still exists, the differences are:

- lower rates of evaporation from the
upper soil layer

- the plants continue to extract oxygen
from the upper soil region during the
nights.

1 Any stormwater that falls past the root
zone will continue to fall towards the
groundwater.

Dry period
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Insert: The movement of water through a soil profile T WITH PLANTS

Extended period of dry weather
Y "\'“’.0 (Y l"/" 0’ . .
‘ (AD "4"5". ,w)u;.‘w A BT Ay \v 1 Plants DO NOT lift the soil-water up to the

o #haS ass h ' - | . l land surface, except for the water that is

"m? isht sz
iy

fully contained with

“*' 1 Plants DO lift metals, minerals and
nutrients from the upper and middle soil

regions up into the structure of the plant.

1 Leaf mulch dropped by plants ultimately
results in these materials helping to form
new topsoil.

1 When the plant dies, if left in place, the
minerals and metals will enter the topsoil.

Heavy rainfall

1 After heavy rainfall, and with vegetation
cover, the differences are:

- plant roots can provide limited structural
strength and stability to the saturated
soil, which can reduce the risk of land
slips

- this increased soil strength can assist in
dealing with limited pedestrian traffic
during this period of soil saturation.

1 Some large trees can become unstable if
subjected to strong winds.

Rain stops

1 Vegetation cover does not really change
this phase of soil-water movement.

9 Salts are only likely to be lifted up into the
middle soil regions in situations where the
brackish groundwater is lifted up into

drains through the soil, or brackish these regions, possibly as a result of:

groundwater may give-up some crystal - extended periods of rainfall increasing

salt as it falls back to its normal level the lateral flow of groundwater towards
: ! : o a waterbody

- extensive land clearing that similarly,
increases the lateral flow of
groundwater towards a waterbody.

Rain stops

Extended period of dry weather
0% (’ ,,\'n’h ’nn,'n‘n" - |
‘ 0 "4"&"‘ ,'fg‘;v;va AN e AN AT 1 After an extended dry period, if vegetation
! f 0 = i ase® cover still exists, the differences are:

- lower rates of evaporation from the
upper soil layer

- soil-water continues to be taken-up by
the plants from the upper and middle
regions

- the plants continue to extract oxygen

; : from the upper soil region during the
Bfackbh e : n|ght5

Extended period of dry weather
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Insert: The story of the private 3 -hole golf course

Background

1 The following discussion outlines the key
findings from a stormwater investigation
the author performed while working for
Brisbane City Council in the early 1990s.

9  The council had received a written
complaint about some recent road
maintenance work.

1 The complaint suggested that these road
works had caused the ongoing saturation
of a private 3-hole golf course located up-
slope of the road.

Approximate layout before land clearing

Land use prior to the road works

1 The landowner owned two large adjoining
properties in a rural-residential region of
the council, which were located on the
high-side of a council road.

1 The landowner had a home on the
allotment that had previously been
partially cleared of trees.

1 The adjoining allotment was heavily
wooded, and it contained a natural
overland flow path (i.e. no creek or formal
drain existed).

The cause of the problem according to the
landowner

1 Afew years before the road maintenance
works were conducted, the landowner had
cleared the adjoining property of all trees,
and built a 3-hole practice golf course.

1 Shortly after the road works had been
RErIes, completed, the landowner had found that
his golf course was becoming increasingly
saturated, to the point of no longer being
useable.

1 The landowner believed the road works
had stopped the natural groundwater flow.

Early years of golf course
My assessment of the cause of the
problem
1 My investigations identified the following:

- the road works would not have altered
the natural groundwater flow

- the allotment in question was previously
heavily wooded (from aerial images)

- the clearing of the allotment had
caused the watertable to slowly rise
towards the surface

- natures next step would have been to
erode a low-flow channel through the

Watertable reached the land surface allotment.
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Groundwater (Page 72)

Rise and fall of watertable

For most of the year, a significant gap
exists between plants and the watertable

Typical separation of roots from watertable

Photo supphed by Gl i s & Croaks Py Lid

Draining away salts (SA)

Evaporation (p. 72)

T 6Trees also shade t
and so reducing evaporation. In this way,
they can actually raiset he wat er

1 GW: Reducing evaporation helps to retain
soil-water in the upper soil profile, but it is
unlikely to impact groundwater levels.

1 Besides direct shading, one of the
influences trees have on evaporation is
through the reduction in the air movement
(wind) near the ground.

Draining saline groundwater (p. 72)

1T 0. pumping wat e
reduce the water ta
Sure, it will remove a certain amount of
salt water from the landscape, but what
happens when it rains again and the water
table rises to wher

1 GW: Ifitrains, and the watertable rises to
an elevation that i
then nothing bad happens.

1 By draining away the saline groundwater,
we are reducing the risk of the ground-
water rising to problematic levels.

The water that plants actually want (p. 72)

T 6. why woul d an
away a water table that plants depend on
for survival in the

1 GW: Very few plants, including trees,
depend on groundwater for their survival.

1 In problem areas, the groundwater is likely
to be too saline for plants.

1 Whatwe d o mé@rit is a rising, saline,
watertable to lift the plant-available
freshwater (soil-water) out of the ground,
and have it wash away with the
stormwater.

The wrong advice (p. 73)

T 6There is too much
show that digging drains only makes the
probl em worse. 6

1 GW: Unfortunately, Peter does not provide
any evidence of thi

1 | believe that government bodies have
presented clear evidence that the current
measures do work.

1 We will always have a salt problem in
Australia because the problem cannot be
cured; it can only be managed.
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Salt (Page 73)

Structure for NacCl

Salt
Saline
30-50 ppt

Brackish
0.5-30 ppt

Wiiisl o® Fresh

Salt concentrations (parts per thousand)

Photn stoplied by Caichments & Croeks Py L

Salt affected plants (SA)

The origin of salt (p. 73)

f 6By and | arge,
salinity problems today has been
introduced to the landscape by rain. It
arrives

1 GW: Peter has returned back to the
eternal argument: What came first, the
chicken or the egg?

t houg

di ssolved in

T Unfortunately for Pe
oceans didnot del i ve
was the salt leaving the land that made
our oceans saline.

Is this concentration of salt bad?

T 6Sixty parts per mil
salt. o6

1 GW: My best research found:
- rainwater has 20 ppm or less
- natural freshwater has 207 1000 ppm
- irrigation water, 2007 800 ppm
- brackish water > 1000 ppm
- seawater approximately 35,000 ppm
- saline groundwater, 35,000 to 100,000.

1 So, 60 ppm is

The misunderstanding of salt (p. 74)

T 6So salt doesndt ri
cause salinity and rain is mainly

responsible for bri

1 GW: Salt can be pushed up and down
through a soil profile.

1 Soil-water can move salts, drain salts
away from a soil, and leave salts behind
when the water evaporates.

1 | believe Peter has completely
misrepresented the facts about salt and its
movement.

Do plants need salt? (p. 74)

T 6lts the same with
sugar, which they produce by
photosynthesis, and

I GW: Living organisms that have a nervous
system need salt in order to generate their
communication system.

1 1 am not aware that plants have a nervous
system, or why they would need salt, but
this is not my area of expertise.

1 Saltis damaging to plants. Some plants
can tolerate salt, but that does not mean
they need it.

consi d
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The role of plants (Page 74)

Working the soil (NSW)

60 No r ma lséturaied ground

Saturated ground

The effects of water pressure

The importance of plants (p. 74)

T 6l f you disrupt the
ploughing a paddock and getting rid of the

plants, youdd end up

salt. o

1 GW: | see no justification for anyone to
make such a statement.

1 Most plants take-up so little salt that you
would not be able to measure it.

1 Even salt tolerant plants take-up so little

salt that they cannot be used commercially

to remove salt from salt-affected land.

Overstating the role of plants (p. 74)

f 6Salinity has nothi
tables, but it has everything to do with
plants i or, rather, the absence of them.
Plants are the key. They alone manage
the |l andscape, incl

1 GW: | see no justification for anyone to
make such a statementd It is all wrong.
Just so wrong!

1 However, we can say that plants do play a
major role in controlling soil-water, which
is the freshwater found above the
watertable.

1 Plants do take-up this fresh soil-water.

1 Therefore, it is the action of plants that
helps to remove water from the soil profile
above the watertable.

1 Because of this, it takes a lot more
stormwater infiltration, or lateral
groundwater inflow, in order to re-saturate
the soil profile.

1 If the lateral inflow of groundwater is
sufficient to raise the watertable up to the
soil surface, then salts will be lifted up to
the plants, and possibly crystallise on the
soil surface.

The lifting of brackish groundwater (p. 74)

T 6This salt water ca
|l ong as thereds a |
water above it T that is, just below the
surface. The fresh water will always keep
the salt water supp

1 GW: This statement does not comply with
the laws of fluid mechanics.

1 Saltwater can lift freshwater, just as it can
lift boatsd all it takes is sufficient pressure,
which it gains from the adjacent
topography, which P
following page clearly shows.
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Insert: How groundwater can lift salts up to the soil surface

LT XXX Yo%
"" A\ "("‘ ‘ i ‘\‘\.‘s (’ ’l‘v \n’w’“’
iads ,Q 2Esas _i 'l.ll
&Soll-water(dampsoll t‘t‘"";‘; .
TS S ek .-',-.-‘:-,.M:f.--e: o
- Open voids (dry soil) - P Jersed

- . e -".--v L
'.f.....'.ll l:.. : .‘
3

"o n--’.c.:- |' s

e ST

A temporary rise in groundwater

’ Added water

Water

Spilling water

oil

A dense fluid
(heavier than water)

Freshwater displaced by groundwater

Introduction

1 In-ground salts can only move through the
soil while in a dissolved form.

1 Of course, crystal salts can move with the
soil during a landslip.

T  While the salts are dissolved in the soil-
water, or groundwater, these salts are
able to move wherever the water moves.

The lateral movement of groundwater

1 The upper surface of the groundwater is
referred to as

T The
typically has a gradient in all directions,
which causes the lateral movement of the
groundwater, including any dissolved
salts.

(In this publication | have adopt the single-
word term; o6éwatertabl
Macquarie dictionary, and Australian
Standard.)

The lifting of the watertable at low points in
a landscape

1 The watertable is often found close to the
land surface at:

- depressions in the landscape

- atasudden change in land gradient,
such as the base of a hill slope.

1 Increased hydraulic pressures can lift, and
expel, a freshwater lens just as easily as it
can lift the actual groundwater.

Rising groundwater levels pushing fresh
soil -water out of the soil profile

1 The relative density of freshwater and
groundwater is:

- relevant to the positioning of one water
type above and below another water
type, but

- irrelevant to the ability of hydraulic
pressures to lift such waters.

1 Rainfall on an adjacent hill-slope can
increase internal hydraulic pressures,
which can raise groundwater, and expel
near-surface water.

the o6

watertable is ra

€
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Insert: The case of the always green, sometimes saturated, nature strip

Introduction

1 Readers may have noticed that some
urban road verges (nature strip, footpath):

- al ways appear O0gr ec
- have soils that often appear saturated

- may have groundwater weeping over
the edge of the concrete kerb.

1 Or maybe it is only stormwater nerds like
myself that notice these thingsd anyway,
what is the cause of this action?

4- f"
w\‘-‘\‘

Saturated road verge (nature strip)

The movement of soil -water down a slope

1 This drainage problem normally occurs
when a road with well-compacted (i.e.
impervious) foundations is constructed
along the contour of a hill slope.

1 On hill slopes, both fresh soil-water and
brackish groundwater slowly flow down
the slope, at the same time the fresh soil-
water continues to move closer to the
groundwater.

1 However, things change if either of these
flows meet an impervious barrier (e.g. the
foundations of a road or house).

The movement of soil -water at a verge

The reason for the 6sc

Green grass &
saturated soil grass
1 On hill slopes, there can be water
movement just below the surface of the
soil.

1 If this water movement confronts a
roadway and deep road foundations, then
the soil-water must either pass under, or

— e > = e

TR = e e e B over this impervious barrier.
Soil-water/groundwater flow ™ __ "% —» —»
o 2 - T, . S ol —— -

Note the existence of a broadleaf grass in
hot, dry climate

T Often these 6saturat
can be found:

- atthe base of a slope where the land
slope suddenly flattens

- on the up-slope side of a road that has
been built along the contour.

1 Inthese areas, high-water usage,
broadleaf grasses often appear, as
compared to the thinner, low-water usage
grasses that are located across the rest of
the suburb.

Broadl eaf o6Carpet
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The role of plants (Page 76)

F

Photo supphied by Cigitnts & Croaks Pty Lid

Salt-tolerant grasses (SA)

The role of plants (p. 76)

1T 6Since plants preven
thing for farmers to do is grow more plants
by improving the soi

1 GW: | know of no evidence that proves
that plants o6prevent

1 Certainly, plants are a major player in the
fight against salinity, but if human activities
force a change in the landscape, then
plants alone cannot prevent the
consequences. Instead, we will need to
address the changes in the landscape and
hydrology that caused the salinity.

He cannot wait for trees (p. 76)

T 61 stress the néwa f
simply dondét have ti
grow. 0

T GW:Peter s words wer ¢

1 It has been some 19 years since 2006,
which is enough time for most trees to
have reached a mature stage in their life,
and the Australian landscape has not
collapsed from salt intrusion.

1 Yes, things are still bad in some locations,
but not the doom and gloom that Peter
predicted.

Plants taking -up salt (p. 76)

T 6The one effective w
is to improve fertility by adding carbon to
the soil. This not only ensures there are
enough plants to maintain the freshwater
lens in the soil, but it also results in the
plants taking up mor

GW:Pl ants shoupbat.ndt 1

If dissolved salts enter a plant, and then
crystallises, the expanding (growing) salt
crystals can damage the plant.

The role of grass (p. 77)

f 6Grass always strugg
them [gum trees] i and grass is more
successful at suppressing salt than any
pl ant | know. 06

1 GW: I just cannot understand what Peter
could have observed that would make him
suggest such an outcome.

9 Itis areal shame that Peter has not
provided any justification for these claims,
other than to suggest that it is what he
6knowsé, or what he
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The movement of salts (Page 77)

Salt removed by drainage (SA)

Pineapple farming (Qld)

Only plants (p. 77)

1

to
ext

needs
can

6The
only

point
plants

GW: Our oceans, which are filled with salt
water, would question the truth to this
statement.

Obviously something other than plants
extracted the salt from the sediment;
unless of course you are suggesting that
algae in the oceans extracted the salt.

Water is effective at extracting salts!

Draining away the salt (p. 77 178)

1

il

6You canét do it
draining water away. That achieves
nothing. If you drain away the water all

by

youbve done is stop
obviously the salt
is no water to move

GW: | am really struggling to understand
Peterds |l ogic.

But, water can carry salts! (p. 78)

6But itds still the
wet will bring disaster upon us. If we
already have a salinity problem in a dry
period, whatdéds goin

rains for two or th

GW: Salt crystals love to dissolve in water.

Once it is dissolved, the salt solution can
move freely with the brackish water.

Raising salts (p. 78)

il

OEvery plant on the
system to raise a certain combination of
mi nerals and salts
GW:Pi neapples donoé6t.
(well, at Il east the
al gae doesnodt .

It all depends on whether you are
harvesting the plants (and thus taking
away the minerals), or if the plant
eventually dies and becomes part of the
topsaoil.
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Insert: Create, destroy, change and remove

Introduction

1 If there were a training course called: 6 A n
I ntroduct i o,thentthe cobrser n
would likely discuss the topics of:

- creating and destroying matter

I

=5 e e
e e

i
.
.
.
.
1
-
L
]
»
\
»
: |
fieg e e e wal g

EsriE==s =82 .
T T T e T e e - changing matter
L :
é:"%' &S EE < i< E - removing matter.
SR SEamEEEEsE s s s 28 1 Science tells us that we cannot create,
L 2L = = nor destroy, matter.
o T However, on a farm,
matter by importing it from another
location.

Chemical elements

Changing matter

1 When managing a farm, it is not sufficient
to just know the chemical and matter
content of your soil; you need to
understand what products are readily
available to the plants.

1 A nutrient is of no immediate value if it
currently is locked away in a chemical
compound.

T I'f a bricklayer ask
woul dndt give them a
similarly, plants need nutrients that they

: can readily access.

Chemical compound y

The role of earth worms and soil microbes

f Soil compounds can b
number of ways.

I Some compounds can be changed
chemically, such as adding gypsum to a
sodium-rich soil.

1 Some compounds can be changed by
having something consume the
compound, and then letting their digestion
system change the compound.

I Earth worms consume soil, then poo soil,
but a much-changed soil.

Removing matter

1 Farming practices differ from natural
systems because O6pro
added and removed from the land.

1 If a plant takes-up metals, salt and
nutrients, and the plant is harvested and
removed from the property, then metals,
salt and nutrients are also removed from
the property.

1 Innatural forests, if a plant takes-up
compounds from deep in the soll, then
these compounds will be released into the
topsoil when the plant dies.

a & Crooks |

Harvesting produce (QId)
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A failure to understand fluid mechanics (Page 78)
A (p. 78)

' ' 0
"l”"‘&'g"’”."{"“{‘,’ i T 6Water soaks into th
L LX) R g proceeds to sink vertically through the soil
' under pressure of gravity. In effect, water
at the surface has a head of pressure T
gravity pressure T and as such possesses

energy. o

1 GW: At the soil surface, water has only
the potential energy of all stationary
bodies resting on the Earth surface.

T 0When it sinks down
water it will have enough energy to
displace the salt water, forcing it
sideways. 6

(’ (B "w "Qr' ’N’.' 'lg.‘l" 1 GW: Soil-water gains no additional energy
A A as it descends down through the soll
profile (due to the effects of friction).

‘n"",‘v\v
\.II Q ‘000-i c

f 60Whatever rainwater
to the layer of salt water will have lost so
much energy that it will no longer be
capable of displacing water in the
saltwater |l ayer. o

1 GW: But this goes against what Peter said
earlier on this paged what Peter is saying
does not make sense.

A (p. 79)
, /1 61n a healthy |l andsc

~ ‘_\3_,_»/( pressure exerted by the plants balances

the downwards pressure exerted by
gravity, thus preventing water that has
soaked into the ground after rain from
sinking to the | ower

1 GW: Rubbish!

| am sorry; but, there are times when you
have to call it as you see it.

Questionable information
A (p.79)

f 6ln this way, the pl
freshwater lens above the layer of salt
water. This freshwater lens acts like a lid,
preventing the salt water from coming to
the surface. 0

GW: Rubbish!

If the hydraulic pressures felt by the
brackish groundwater are sufficient to lift
the watertable to the surface, then these
pressures can easily displace any
6freshwater | enso.

The uplift of groundwater
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Chapter 10 i More About Salinity (Page 81)

Chapter 10: More
About Salinity

Rehabilitation of lakes (p. 81)

T 6You cand6t rehabilit
Wilhelm Ripl] decided, until you
rehabilitate the catchment, because the
problems you find in a lake are merely the
problems of the catc

T GW: | completely agree.

9 If I choose to be petty, then | would point
out that you can rehabilitate a lake before
you rehabilitate the catchment, it is just
that you will be wasting your money, which
is what a lot of urban councils do on an
annual basis.

My input
1 GW: It may surprise some readers, but |

generally support the work that Peter
does.

1 | believe that Peter has made a positive
contribution to Aust
management practices.

| Poeme e HYoRaLcy,
= Foeeman. fescem Lo 1 Whatldonotsupport i s Pet
| (et bree e , explanation of the 0
i v O TENOSE v observed, and what he suspects is
e —— occurring within the landscape.

v 4
..oI, il

Biodiversity and Hydrology Workshop

The rehabilitation of waterways

T GW:Whil e Peterodos worl
based in rural catchments, my work was
focused on urban waterways.

1 In my workshops and training courses |
pushed the following concepts:

- creeks are a product of their catchment

- you cannot maintair
an unnatural catchment

- if you want to have a clean waterway,
then you must have clean drains.

Siphod by Catchmants & Croeks Pty e
Habitat Brisbane Workshop (Qld)
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Insert: The wonderful city of Adelaide

R e 4

Torrens Lake

Photo supphed by Catchments & Creeks Pty Lad

PRat Slopied by Catchmnts &G

Road runoff

(only if you are interested)

Introduction

1

Ad
f

By far, my favourite city in Australia is
Adelaide. | just feel good every time | visit
Adelaide.

| find it to be a wonderful city for walking.

The Torrens River, and its associated
6l inear parkdo, are w
people of Adelaide.

el aideds unhealthy ¢

In November 2006 | attended a
conference in Adelaide, which focused on
the Torrens River and the Torrens Lake.

During that conference | stated that 6 t h i
was not a city with a river problem, but a
river with @Adetaide ABCpr
Radio, Grant Cameron, 20th November
2006).

In my opinion, the s
lake and river problems will not be found
in the river, but in the city and suburbs.

el ai deds probl e

The o6problemd that A
problem that it has passed onto the

Torrens Lake, is NOT the fault of

Adelaide, or the people of Adelaide.

city

It is a 6l ocationd p

Due to the fault of nobody, Adelaide
experiences a significant inflow of dust.

Dust blows in from the arid north (along
with some very hot winds).

Dust particles are of a size that finds it
easy to attach themselves to nutrients
(collected from rural and city locations),
and metals collected from roads.

The dust settles evenly over the city and
the rest of the Torrens River catchment.

Stormwater runoff carries this dust, and
the attached nutrients and metals into the
streams that feed into the Torrens River,
and eventually into

In my opinion, the best way to manage
pollution within the Torrens Lake is to
manage pollution runoff from the greater
Torrens River catchment, which | must
add, is generally the approach that
Adelaide councils have adopted.
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Insert: Maintaining the health of lakes  (only if you are interested)

~

Control the food supply

1 While speaking at the Torrens River
conference in 2006, | mentioned that
anyone that maintains a fish tank, will
have a good idea of how to manage a
lake.

1 The management of fish tanks consist of:
- control the food supply
- aerate the water
- clean the water
- clean the tank.

Aerate the water

1 In afish tank, aeration adds oxygen to the
water for the benefit of the fish, and may
be used to carry a stream of water to a
filter.

1 Inlakes, introduced aeration systems can:
- add oxygen to the water
- prevent stratification within the lake
- reduce the risk of odours
- reduce the risk of blue-green algae.

Aerate the water
Clean the water

1 Cleaning the fish tank water can improve
the tankoés visual ap
health of the fish.

1 Inlakes, cleaning the water can:
- improve the | akeds
- improve the health of the aquatic life

- reduce the risk of a toxic build-up within
the settled sediment

- reduce the cost and health risk of lake
preftration water cleaning R unfcaton de-silting activities.

Clean the water
Clean the tank

1 Cleaning the fish tank improves it visual
appearance, but can also reduce a
potential food source, including a diversity
of foods.

1 Inlakes, the cleaning process can include:
- removing excessive sediment
- removing toxic sediment

- removing litter from the water and
surroundings

- removing surface pollutant from the
|l akebs shorelines.

Clean the tank
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The management of groundwater (Page 82)

Biological compounds (p. 82)

T 6Pl ants create the f
sunlight into biolog
T GW:I am sure this wa:¢
pend, or just lazy w

compounds are not created from sunlight.

1 Sunlight is used as the source of energy
for the production of biological compounds
from biological materials.

9 This statement also fails to recognise the
role of micro-organisms in the soil.

Plant growth

Rainfall Managing water in the ground (p. 82)
: T 6Pl ants control sal i
movement of water in

1 GW: Plants are involved in managing the
movement of water through the soil, but
they do not Omanage

o

1 This claim is a bit like saying that your
children manage the finances of your
home because they play a (major) role in
the use and movement of your money.

Movement of groundwater
Stationary water (p. 82)

T 6Contrary to popul ar
impose a layer of fresh water over a layer
of salt water, the salt water will always
obey the law of gravity and, being heavier,
will remain as a layer at the bottom 1
provided the water i

1 GW: When you look carefully at this
statement you can see that it provides no
value to the current discussion.

1 Itis saying that IF the water is still, then
the saltwater cannot move above, but that
iswhat 6 s tmeand! 6

Questionable information
Fresh and salt water (p. 83)

T 6Fresh water can mov
through the soil over top of the salt layer
without the salt moving. The salt does
move | aterally, but

%

GW: This statement is just wrong!

Freshwater and saltwater have virtually
the same viscosity, which means they will
move through a soil profile at exactly the
same rate.

1 Ithink Peter is confusing crystal salts in

Questionable information the soil with dissolved salts.
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Chapter 11 i Biodiversity (Page 88), Chapter12 i Nat ur eds Way

Chapter 11: Biodiversity

Back from the Brink (2007)

R ANDRI WS

I) \( K

from the

BRINK

o cAutnalie) Lendicape co i soved

Introduction

T GW:At this point in
to step away from my expertise.

1 I have learnt a lot about plants from many

people (R. Friend, J. Leask, & D.Bolton),
but my knowledge falls well below that of
Peter Andrews in most cases.

T 1 share Peteros inte

however, how plants actually interact with
salt is possibly a bit different from what
Peter thinks.

Ch 12: Nature’'s Way
Loops, Cycles, Feedbacks

Back from the Brink (2007)

R ANDRI WS

I) \( K

from the

BRINK

o cAutnalie) Lendicape co i soved

Introduction

1 GW: This chapter also steps away from
my area of expertise.
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Chapter 13 i The Magic of Mulch (Page 102)

Chapter 13:
The Magic of Muich

Introduction

T GW: | am in favour of the use of mulches
to improve the protection, strength, and
fertility of soils.

1 Inthe civil construction (my industry),
mulch can be a very useful tool to:

- control raindrop impact erosion
- reduce the cost of watering programs

- improve new grass growth over soils
ST . 2 that have become compacted by heavy
fREdAs Ry S e pedestrian traffic.

Straw mulching demonstration (NSW)

Using mulch to soften compacted soil

1 GW: Mulch can also be used to help
break-up a heavily compacted soil.

1 The mulch, itself, does not work directly on
the soil; instead, the mulch encourages
biological activity within the soil (i.e. within
soil microbes), which leads to:

- the break-up of the soil, and

- the initial formation, or restoration of,
0topsoil 6 propertie

(This property is discussed in more detail over
the page.)

The reasons why 6émul ct
as a pollutant

1 GW: When used properly, mulch can be a
very good soil and farming asset.

d .! 1 When used without due care, or
knowledge of its consequences, mulch
can become a major waterway pollutant.

1 Mulch is organic matter (except for the
various rock mulches), which means it can
contribute to the eutrophication of water
bodies.

o

1 Eutrophication means: over-feeding.
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Insert: Using mulch to soften compacted soil

- Introduction

1 Clayey soils that are subjected to a lot of
vehicular or even human traffic, can
become very compacted and hard.

1 Grasses struggle to establish or even
survive in such soils.

1 Anurban park with very limited grass
cover can quickly become an unusable
public space.

Phioto supphed by Catchrnests £ Ciths Piy L

Placement of recycled wastewater sludge

1 This park was dressed with treated sludge
from the council s w
plants (my understanding at the time).

1 The treated sludge is just another type of
organic mulchd a very useful product, and
most definitely not

<

Photo supphed by thm.“h & Cogtl

Re-established grass cover
1 The resulting healthy grass cover has
rejuvenated the publ

(This was 6myd | ocal [
living in Brisbane.)

Ongoing grass cover

1 However, one drawback of the healthy
grass cover is an increase in annual cost
of grass mowing for the council.

1 Note; some of the trees did suffer wind
damage during a later severe storm.

(Three cheers to the Parks Department of
Moreton Bay Regional Council)

Grass growth (2018)
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l nsert

mul ch to i mprove the s
Introduction
1 Soils should not be worked when they are
either:
- too wet, or
- toodry.

1 If a heavy clay soil is trafficked (worked)
when it is saturated, then the soil can

devel op 6plasticd pr

91 This means a clump of the soil can be
squeezed through your finger in a manner
that produces a long continuous ribbon.

Feeding the bugs

1 Inthe images shown here (my property),
landscape equipment moved over the soil
for several days while rainfall continued.

1 If not properly treated, and these high-clay
content soils were allowed to dry, then the
soil would be left in a compacted condition
that would be near impervious.

1 Instead, my soil was covered with a thick
layer of sugarcane mulch (while the rain
and equipment disturbance continued).

Farming the farm

91 After the rain and all equipment movement
had stopped, the remaining mulch was
integrated (mixed) into the clayey soil.

1 Integrating the mulch into the soil is
expected to achieve the following:

- improved soil structure

- improved soil drainage (as the organic
mulch decomposes, it leaves behind
fissures in the soil)

- increased organic content.

Weeds can be used to improve the soll

1 Within months of the landscaping works
being completed, the grass was re-
established, and the soil drained as well
as it did before the works had
commenced.

1 This was a good outcome!
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Insert: The reasons why we control the use of mulch near waterways
; Introduction

1 Dumped organic matter can become a
pollution hazard.

Placement of mulch on creek banks

1 When a garden is weeded and
rehabilitated, it is common for the garden
to be re-dressed with a heavy layer of
mulch.

Y However, if that 6éga
riparian zone of a waterway, then the
mulch needs to be appropriately anchored
to prevent it from being washed into the
waterway.

Eutrophication of waters

1 Eutrophication is the process of
enrichment of a water body by nutrients.

1 An excess of nutrients, such as
phosphorus, can lead to excessive algal
growth, or other water quality problems.

1 These nutrients can originate from the
decomposition of organic matter (mulch).

91 Eutrophication of waters can lead to
reduced oxygen levels, and algae growth

. N
'Phiotis st@iiied by Catuhrments & Crisks Pty (31 on rocks and aquatic life.

Algae -covered turtle (Qld)

Loss of oxygen from waters

1 Aloss of oxygen from these waters can,
and often does, result in fish kills.

" by Catchments & Creeks Pty Lt

Fish kill due to low oxygen in water (QIld)
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Insert: The techniques we can use to anchor loose mulch

»

S\ . Y Tub grinding mulch production

1 Vegetation can be mulched using either:
- acutting action (chipper), or
- hammer-action (tub grinder).

1 Chipping the vegetation produces a mulch
that can be easily s

but can also be easily washed away by
stormwater runoff.

1 Tub grinding produces a more stable
mulch that is less likely to be displaced by
stormwater runoff.

Bitumen tackifier

1 Loose mulch can be anchored with:
- alight coating of anionic bitumen
- mechanical crimping

jute mesh

wire mesh (long-term application).

Non-re-wettable glues

>

1 Non-re-wettable glues (tackifiers) can be
used to temporarily anchor loose mulch.

1 Such glues are used in commercial
applications such as hydromulching,
bonded fibre matrix, and compost
blankets.

1 The natural gums from various trees, such
as pine trees, can be diluted to form a
homemade tackifier.

Mechanical crimping the mulch into the
soil

1 Straw and cane mulches can be
mechanically crimped into the soil using
farming equipment.
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Insert: Bush and forestry mulchers
Forestry mulchers

_ 1 Forestry mulchers that use a hammer
action can be used to create a splintered
much that resists displacement by wind
and flowing water.

- PTO driven mulchers
- Skid steer mulchers
- Tractor-mounted mulchers.

(No, this is not a paid advertisement)

TR St it Al
Stump grinding

| e

Splintered mulch

Rotor hammers
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Chapter 14 17 A Layout for a Sustainable Farm (Page 109)

Ch 14: A Layout for
a Sustainable Farm

Questionable information
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The gravity flow of plant fertility (p. 110)

T 60As we saw before, f
trees and scrubs on higher ground will
seep into the produc
gravity that makes t

T GW: | believe that it is inappropriate for
Peter to claimthat 6 we  praoiod this
concept in earlier chapters when, to the
best of my observations, no proof was
providedd it was just Peter telling us that
his theories were true.

The mobility of plant fertility

1 GW: The mobility of plant nutrients
through soil is presented below.

Primary nutrients
- Nitrogen (mobile in soil)
- Phosphorus (not mobile through soil)
- Potassium (somewhat mobile)
Secondary nutrients
- Calcium (somewhat mobile)
- Magnesium (not mobile through soil)
- Sulfur (mobile in soil)
Micronutrients
- Boron (mobile)
- Chlorine (mobile)
- Copper (not mobile through soil)
- Iron (not mobile through soil)
- Manganese (mobile)
- Molybdenum (somewhat yes)
- Nickel (somewhat yes)
- Zinc (not mobile through soil)
1 So, not all nutrients are likely to move

down a slope through the soil, but can
move along the surface.
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Insert: Subdividing slopes into forestry, cropping and pasture

The power of gravity

T GW:The key to Peter6:
the progressive movement of nutrients
from the up-slope forestry region, down to
the mid-slope cropping region, and
possibly farther down the slope to the
pasture region.

1 However, these nutrient can only move
through the force of water flow, which
means either:

- as surface runoff (near-horizontal), or
- as sub-surface flow (vertical).

Sub-surface leaching of nutrients

1 Any stormwater that infiltrates into the
forest floor will potentially leach forest
nutrients vertically downwards towards the
watertable, and the underlying
groundwater.

1 Such nutrient flow will NOT move laterally
down the slope until it reached the
permanent groundwater.

1 If the groundwater passes under the root
zone of the adjacent cropping plants, then
these nutrient are lost from the system!

Land at the base of a hill slope

1 As Peter does suggest throughout his
book, there are some landscape
conditions that do encourage the
watertable to move close to the soll
surface, which potentially means that any
nutrients carried by the groundwater may
come into contact with crop roots.

1 The most common example of this is at
the base of a significant hill slope.

1 Low-gradient land at the base of hill
slopes may benefit from the type of
nutrient flow that Peter is discussing.

Nutrients and organic matter displaced by
stormwater runoff

91 If the hill slope is subjected to regular
stormwater runoff events, then any
location where this stormwater runoff

6poolsdé will be an a
from nutrient inflow.

Nutrients carried by stormwater runoff
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Insert: Capturing nutrients carried by stormwater runoff

e e AT SR R Introduction

T The |l ayout of Petero
on up-slope nutrients being carried by
stormwater runoff to lower paddocks.

1 Therefore these lower paddocks will need
to have some means of capturing these
nutrients.

9  This nutrient capture usually relies on:

- contour banks (as discussed by Peter
in his book)

- horseshoe ponds, or similar, or
- contour wetlands.

Contour banks

1 Contour banks can be used to capture,
hold and infiltrate minor stormwater runoff.

Horseshoe ponds (water bunds)

1 Horseshoe ponds can also be used to
capture, hold and infiltrate minor
stormwater runoff.

I For more images, refer to the Insert
section between chapters 23 and 24.

e
Rtiotg sugiplier ty Justigt Org.

Wetlands

1 Wetlands can be used to capture, hold
and then release nutrient-rich water along
a contour.

Wetland nutrient trap
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Insert: Stormwater treatment systems

Introduction

1 Nutrients and organic matter can be very
valuable to the land, but it can also
become a pollutant for downstream water
bodies.

1 If the farm layout aims to move nutrients
across the landscape, then there is an
obligation to ensure that these nutrients
donét becomes a poll
downstream waters.

What is a o6limitingé r
i The two main nutrients are:

- nitrogen

- phosphorus.

1 Some waterways are more sensitive to
nitrogen, while others are sensitive to the
inflow of phosphorus.

1 What determines the critical pollutant is an
actionknownasthe6 | i mi ting r

1 The limiting nutrient is the nutrient that a
water body is going to deplete first if it
starts to produce large amounts of algae.

Stormwater treatment in coastal regions

1 For most coastal waterways, t he 6|
nutrient &itragen. usual |y

1 If algae begins to choke a coastal
waterway, then it is likely to be the amount
of nitrogen in the water that limits the
volume of algae growth.

1 Thus stormwater treatment systems
should target the capture of nitrogen,
which means coastal catchments typically
employ a lot of wetland systems to treat
stormwater runoff.

Stormwater treatment within inland regions

1 For mostinland waterways, t he 61
nutri ent @hosprorus.sual |y

1 If algae begins to choke an inland
waterway, then it is likely to be the amount
of phosphorus in the water that limits

algae growth.

1 Thus stormwater treatment systems
should target the capture of phosphorus,
which means inland catchments usually
employ treatment systems that aim to filter
stormwater through the ground or earth
filters.

R ; f ,w{ﬂ.pmw

Stormwater infiltration system
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Chapter 15 7 Fertilisers or Just Soil Stimulants (Page 121)

Ch 15: Fertilisers or
Just Soil Stimulants?

Superphosphate (p. 121)

T 6They [superphosphat
rather than fertilisers. There are eighty-
nine elements in nature, nearly all of which
play some role, however small, in
sustaining plant life, and only a tiny
handful of those eighty-nine elements are
present in an artificial fertiliser such as
superphosphate, which can hardly be
said, therefore, to

»-e

)
A

e

1 GW: | am sorry; but | am completely lost
as to the logic of this statement.

®
\:\_
L 4

A strange argument

1 GW: Imagine you run a concrete plant. A
concrete mix typically consists of:

1 part cement

2 parts sand

4 parts aggregate (or gravel)

plus water.

T I'f 6sandd is not you
element, then ordering more sand will not
increase your potential concrete
production. Similarly, the benefit of adding
a nutrient depends on whether it is, or is
not, a o6limiting nut

Sorry, | cannot help you guys on this topic

1 GW: Unfortunately, the rest of this chapter
steps away from my area of expertise.

Bye
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Chapter 16 i Weeds Are Allies, Not Enemies (Page 126)

Ch 16: Weeds Are
Allies, Not Enemies

Weeds (p. 127)

T 61 f there were other
the essential functions that weeds perform
and were more acceptable to farmers,
then, sure, | 6d be a
them instead of weed

T GW: |agree.

1 Inregards to creeks, | would to tell my
students that you should never remove a
weed from a creek bank unless you have
a native ready to plant that will do the
same job that the weed was doing.

Partial removal of weed tree from creek

Allies, not enemies
1 GW: Just like in war time, you may:
- invite your allies (weeds) to join you in
the fight
- invite your allies (weeds) to cohabit with
you during the fight

- insist your allies (weeds) leave your
habitat once the fight is concluded.

1 And, just like in war time, you need to be
very careful not to invite weeds into your

|l andscape that, once
leave.
Defining what is a Owe
f 6l n a rural context,
simply as plants tha

whatever reason. 0
T GW:This is Peteros i«

mean by the term, oO6w

T However, Peterd6s own
different.

1 So, rather than referencing to whether or
not the plant is native, the term refers to
whether or not the plant is beneficial to the
farmds productivity.

Thistle
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Insert: Using weeds to aid in creek stabilisation

R -

" .
REAE S oI 5 s Sk N

Brisbane Botanic Gardens, Mt. Coot

Creek Erosion Field Guide, Part 3

. Ko

. 3 o
ENEA

removal (Qld)

Fan ‘
stage of weed

Interim

Introduction
1 In 2010, | presented a talk at the Brisbane
Botanic Gardens, Mt Coot-tha, titled:
6 We eidGood Plants not so good, or
Bad Plants not so ba
91 larrived at the Gardens to find an
audience ready to throw rotten tomatoes
at me.
1 How dare | speak of such a thing!
T How dare an déenginee

Botanic Gardens!

How to Win Friends and Influence People

1 Atthe start of my talk | asked the audience
of mostly Botanic Gardens volunteers, if

they could define whata 6 we é&sd 6

1 Severe members were eager to express
their definition of
typically definitions centred around the
idea of a plant that is not locally endemic.

91 Ithen turned, pointed to the gardens, and

saiWel cdome to Brisba
government sponsored, collection of

w e e dbedause few of the plants within
tha the gardens are locally endemic.

Using weeds to stabilise creeks

1 Weeds can be very effective in stabilising
waterway banksd it is just that we would

prefer natives do that job.

If you are faced with an active erosion

problem following a flood event, then you
may consider using a fast-growing weed
to stabilise the immediate erosion issues.

And then slowly replace these weeds with
native plants at a rate that allows the
natives time to establish while they too are
being protected by the remaining weeds.

Using weeds to help remove weeds

1 If the creek has an existing weed problem,

but the rapid removal of the weeds would
likely cause erosion issues (because the
native plants would take too long to
establish), then:

- consider replacing the difficult-to-
remove weeds with weeds you known
you can readily control, then

- slowly replacing the newer, easy-to-
remove weeds with native plants that
can perform the same task.
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Weeds vs grass (Page 129)

Weeds vs grass (p.129)

T 6Gr ass, when

it is g
and minerals in the

1 GW: | agree in terms of farming.

1 Growing any plant that can be eaten by
commercial stock, such as cattle, means
that some fertility and minerals will leave
the farm when the stock leave the farm.

1 But, how does this volume of biomass
compare to the total biomass that is
excreted back onto t

Growing non -grazing plants on degraded
land

v : 1 GW: | agree with Peter that growing non-
grazing plants on a degraded landscape
can help to rebuild the topsoil layer, no
matter what the plant is.

1 Of courses, it is not just about finding
plants that sheep an
eat, it is also about finding plants that
wildlife do not want to eat, such as birds
and kangaroos.

1 Always remember to farm the farm.

Looking for waste organic matter

1 GW: If you have degraded land, then you
should look for almost any waste organic
matter you can get your hands on.

9 If I could | would even take the timber
frame from an abandoned house,
including old workers cottages from your
own farm.

1 BUT,lwouldnott ake any oOtr
including old telegraphy poles, timber
bollards, etc.

Commercial composting services

1 GW: | fully realise that my contribution to
Australiads farming
eventually be little more than my total
biomass, but if | could make one useful
suggestion it would be that every rural
community should have at least one:

- Pub
- Asian restaurant
- Community centre & fair ground

- Community composting service.

g - -
i gl e =

Commercial composting service
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Chapter 17 7 Willows: Unjustly Condemned (Page 139)

Chapter 17: Willows
Unjustly Condemned

Chapter overview

1 GW: In this chapter, | believe that Peter
has failed to justify any of his statements
with either facts, or compelling arguments.

9 Peter justifies most of his statements by
either saying that s
subjectd is correct
discussions with Peter, or saying that
another expert in the subject is incorrect in
their disagreementwithPet er 6 s
arguments.

1 In my opinion, this chapter stands without
substance.

1 However, | have also failed in presenting
any justifiable arguments againstP et e r
claims.

1 Based on my own standards, | am in no
position to tell my readers to believe in my
claims, or to not believe in P e t eclaihs

1 It would simply take me too much time and
effort to collect the information that | would
need to disprove P e t ebeliéfs

91 Alll can say is that | spend 40 years
2 I e dealing with waterways, and it is my belief
“Phofs supplied by Calchments & Croeks Pty Lid N that willow removal is justifiable.

Murray River, Murray Bridge (SA)

Removing willows (p. 139)

f 6Why do they do it?
are that willows consume a vast quantity
of water; that willows dump a massive
volume of leaves into streams each
autumn, lowering oxygen levels in the
water; and that willows block streams and
so can cause floodin

1 GW: | am sure a lot of willow removal is
done the wrong way, and by the wrong
people, but that does not mean that
properly managed people cannot perform
the task properly.

Willow removal (QId)
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Willows (Page 139)
Consider the restoration of urban creeks

T GW: | would like to discuss the attributes
of removing willows from rivers by
comparing such a task with the job of
restoring degraded urban creeks.

1 I have spend the best part of 40 years
involved in the industry of rehabilitating
urban waterways.

1 | believe that my time has not been
wasted.

1 | believe that the general aims of restoring
the values of urban creeks are justifiable,
and supported by the general population.

1 However, | also recognise that:

- some creek restoration projects are
performed for the wrong seasons

- some are performed by the wrong
people

- some projects are designed with the
primary intention of delivering a
recreational park with a water feature
running through it, rather than restoring
the potential values of the waterway.

T 1 would remind my re
judge good things done well, by focusing
on good things done poorly.

Another reason (p. 139)

T 6Another reason, oft
will ows arenodt nati v

1 GW: In my opinion, you should never
remove a weed from a creek bank unless
you have a native ready to plant that will

do the same job that the weed was doing.

1 Yes, willows can do some good things; but
unfortunately, they
things in a bad way.

1 Natives, can do the same good things, but
in a good way.

Why not & reason number 1 (p.140)

T 6Before | deal with
a few reasons why willows should never
be cut down. One is that, they do block
streams, but in doing so they slow the
water flow and thus slow the loss of fertility
compounds from the land that get washed
down to the sea. 0

T GW:1 have to disagre:¢

1 Willows can result in increased overbank
flooding, and it is this land flooding that
carries away fertility.

Removal of topsoil (QIld, 2011)
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Willows (Page 140)

Why not & reason number 2 (p.140)

f 6A second is that th
creek beds. This in turn means they
prevent water tables being lowered (water
tables are always determined by the depth
of creek and river beds), which is
important because lowering water tables
di srupts the |l andds

1 GW: Willows can help control bank
erosion; but unfortunately, they often do
this 6goodd things i

Photo supphed by Cafchments & Croaks Pay Ll NativeS, can dO the same erOSion Contr()l,
’
butin a 900d way.

Why not 8 reason number 3 (p.140)

T 6A third is that, by
willows prevent evap

1 GW: However, because they produce the
type of shading that limits the growth of
native ground cover plants under the
willow; and

- because ground cover vegetation is the
best form of vegetation to control soil
scour;

- bank scour erosion can occur under
willows.

ed by C>fobet Py U

Exposed tree roots under a willow (SA)

Evaporation (p. 141)

T 6. . . once the wild.l
to shade and cool the stream, the
evaporation rate soa

1 GW: But, only for the short period while
the replacement natives are growing.

1 This growth period is less than the time
bet ween the release
the release of the book review you are
currently reading.

Creek shaded by native trees (QId)

Replacing willows with natives (p. 142)

f oWhat i f the willows
replaced by natives, such as swamp
oaks? ... it could be fifteen to twenty
years before they provide the protection
from evaporation provided by the willows
before they were rip

1 GW: | repeat; this growth period is less
than the time between the release of
Peterds book, and th
review.

1 by Catchiments & Cragks By Lt

Shaded pool on Marne River, SA
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Chapter 18 i Nat i v e

Trees

Arenot So Sacred IAfter y

Ch 18: Native Trees
Aren’t So Sacred After All

N\ 3 - ”‘ \" R
e o T : e
Phioto sigmiied) a T Breaks Py Lt

Eastern Sedgefrog (Qld)

Native plants (p. 146)

T 6Australia has been
foreign plants and animal species that it
Serves no purpose now to pursue a native-
only policy when pl a

1 GW: | completely disagree. This is just an
excuse for poor behaviour.

1 Peter spends so much time in his book
discussing how important it is to maintain
the soil bé6s fertility
maintaining the correct food balance for
native fauna seem to elude him.

1 Native plants provide:

- the correct food balance for native
fauna

- the right food supply, at the right time of
year, to balance the supply of other
foods at other stages of the yearly
weather cycle

- the best habitat balance for native
fauna

- the best opportunity for native fauna to
recover from extreme weather events.

Foreign species (p. 147)

speci

T 0. . . foreign
ive than

more effect
environment. 6

1 GW: If you viewed this issue only through
the issue of biomass, then Peter would be
correct.

f But you shouldnét wvi
eye deliberately closed.

1 From a holistic point of view, foreign
species are never more effective than
natives at performing the tasks they are
required to perform.

© Catchments & Creeks

V1, October 2025 Page 96




Native vs deciduous trees (Page 147)

o " -
T e ) v =

Torrens River in 2014 (SA)

Questionable information

Grassed pastures (p. 147)

1T 6None of the people
plant only native trees ever try to argue we
should have only native pastures. So
what 6s the differenc

1 GW: The difference is that in each case
we are looking for the best overall
outcome.

1 Native trees provide:
- improved land stewardship
- improved native food supply
- improved native microbe health.

Deciduous trees (p. 149)

T 6Nobody could havei c
and nobody has convinced me since i
that those English t
more beneficial effect on the land around
them than any eucalypts that might have
been growing there i

1 GW: It constantly annoys me when people
reject an idea, or an argument, before
they have heard it.

1 Commentssuchas:6 Nobody cot
convi nc e d, amstateménts that
openly reject any possible argument
before it has been presented.

1 Why would you reject an argument before
you have heard the argument? You should
always listen, then decide, not decide then
listen.

1 Thestatement: 60 benefici al e
| a nadliggests that Peter is limiting his
consideration of beneficial effects to just
the 6l andd.

1 Ideally, consideration should be given to
the farm, the farmer, the farm stock, the
wildlife, the soil, the insects that the
wildlife feed on, and all the components of
the land.

60,000 Years ago (p.150)

f 6Sixty thousand year
Aborigines arrived, Australia had a forest
mi x very differ edhird f
of the trees were palms, one-third conifers
and the other third consisted of variety of
tree types, only one of which was
eucal ypt . o

1 GW: | am not aware that there is any
information that could support such a
claim.

1 Ifind this statement highly questionable.
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Chapter 19 7 Hedgerows: An Old Idea But a Good One (Page 153)

Ch 19: Hedgerows, An
Old Idea But a Good One

) Introduction

1 GW: This chapter steps away from my
area of expertise.

Xt ANDRI WS

g ') Rkt 7 1 However, my interest and knowledge of
I ) \ ( v I\ the following chapter more than makes-up
froms the for my sorrowful contribution to this

BRINK

o cAutnalie) Lendicape co i soved

Back from the Brink (2007)
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Chapter20 i Australi abds Des-made ®agalb® Al | MaL

Ch 20: Australia’s
Deserts are All Man-made

Introduction

1 Have you ever asked yourself: What
causes deserts to form?

Is it just a lack of rainfall?

Did each of the countries that have a
desert do something wrong that caused

> 3
) ‘\ :
gU:Z \:‘* the formation of their desert?
GO

1 Have you ever looked at a map of the
worl d and noticed th
deserts lie approximately along two
latitudes?

My knowledge of this topic

T The key to understan
deserts is to understand the forces that
drive the worl dbés cl

1 My training in coastal engineering (Uni of
NSW) introduced me to the forces and
actions that drive t

1 Ilater went on to lecture coastal
engineering at Griffith University, Qld.

1 Consequently, | believe that | have a clear
understanding of what causes the
formation of deserts.

Peterds cl ai m

1T Petero6s claim is tha
exist because of a consequence of past
human activity.

1 Is he correct?
1 He presents some clear logic.
1 His claims sound truthful.

1 Unfortunately, there is no basis for his
claims, and the actu
deserts is well known, and has nothing to
do with current, or past, human activities.

Oh dear!
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Falsely blaming Aborigines for our current land management issues

Opening statement (p. 159)

T 6The popul ar belief
off the land for ten of thousands of years
without impacting on it in any way. If only
that were true. If it were, our landscape
woul dndédt be as sick

1 GW: | found no justifiable evidence in
Peterdés book that <co
conclusion.

1 I consider this to be a grossly inaccurate
and misleading statement.

Dondt put the blame or

f 60On the basis of the
the burning [by Aborigines] reduced the
biodiversity of this country to perhaps one-
third of what it had originally been. That
being so, it can by argued that the
Australian landscape had been wrecked
even before the Europeans arrived with
their cattle and she

1 GW: On the basis of the evidence | gained
- at university, | believe that Peter is wrong
TN .gﬂ\' 3 - Q about the impact Aborigines had on

— Australia.

- :"M 24 P e, &
Outback cattle life

Some points worth noting about creek and
river erosion

1 GW: All creeks and rivers are formed by
erosion; consequently, there is no such
thingasa 6 y-®-be-er oded cr ec

91 Australia had experienced millions of
years of widespread erosion long before
humans appeared on Earthd that is why
Australia is so flat.

1 Creek and river erosion exists within all
countries, not just the country inhabited by
Australian Aborigines.

Natural river erosion
If they did all this harm!

1 GW: Note the use of the following phrases
in this chapter:
- 6That being so,
- 01l f Aborigines redut

1 These statements make it appear to the
reader that the current discussion is based
on known facts, when in reality it is just
speculation.

1 In my opinion, this chapter presents a
false view of Austra

I dondét agree
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Australiads historic rainforests (PaI;e 162)
S . Rainforests (p. 162)

—h

T 61tds worth noting t
necessarily need a lot of rain. There are
rainforests in Australia living happily in
areas that receive no more than 500
millimetres (around 20 inches) of rain a
year, and thatodos bec
efficient at recycli

1 GW: These rainforests survive because
they exist in a microclimate, usually
caused by the local topographyd not
because the recycling of water, which they
donét do.

Rainforests in central Australia (p. 162)

T 6We know there were
in Central Australia that survived on as
little [as] 125 millimetres of rain (around 5
inches) a year. The Aborigines destroyed
them with fire, and where these rainforests
once stood there is nothing now but

desert. o6

1 GW: | believe, with 100% certainty, that
Peter is not 100% correct in his statement.

1 Rainforests are believed to have existed
across the land that now constitutes
central Australia, back in the early
Jurassic period, some 180 million years
ago. The land mass that existed back then
has been termed 6éGon

1 Australia began to separate from
Gondwana some 23 to 66 millions years
ago (the movement across the surface of
the Earth took many millions of years).

1 The ancestors of Aboriginal people began
to migrate into Australia some 65,000
years ago, i.e. many millions of years after
climate change had removed these
rainforest and caused the formation of
deserts!

World map

Statements that readers should accept as
factual

1 GW: Rainforests did, at some stage, exist
in central Australia.

1 These rainforests disappeared millions of
years before human evolution.

1 The spinning action of the Earth causes
circulation patterns in the upper
atmosphere, which causes deserts to form
under the downdraft of some of those
circulation patterns, at or around 30-
degrees from the Equator.

Location of the wor
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l nsert : The creation of the worl doés

The rise of warm air, and the fall of cold air

1 Most people are aware that warm air rises
above cold air because the warm air has a
lower density.

1 So, on an average day, the air that is
heated in the tropics, will tend to rise
towards the upper atmosphere, while the
colder air at the poles will begin to fall.

1 As the saturated tropical air rises, it
releases its water content as rainfall (i.e.
tropical rainfall).

1  Thus the warm equator air enters the

Rising and falling air upper atmospherei na 6dryo
depleted of most of its moisture.

9 This warm dry air is constantly being
pushed out of the way (either north or
south) by more and more rising air.

1 The cold air that descends near the poles
also get pushed north or south, within the
lower atmosphered it is this air movement
in the lower atmosphere that you see on
weather maps.

West

are established, which results in hot, dry
air descending at a latitude of around +/-
30-degrees, which creates dry, desert-like,

Typical air circulation patterns climatic conditions.

Descending
air forms a high
pressure cell

Ascending air forms a
low pressure cell

On average, hot dry air descends through high pressure cells around the 30 ° latitude

T Eventually three &éma
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Insert: The rotation of high

East

moves east relative

Air moving north to the ground

moves west relative
to the ground

West

cii;ckwise rotation
of a low pressure
cell in the southern

hemisphere

Formation of a low pressure cell

Anti-clockwise
rotation

-pressure and low -pressure cells

Initial movement of the upper atmosphere

1T Due to the Earthos
the equator travels faster than the air north
or south of the equator.

1 Therefore, if air in the northern region of
the southern hemisphere were to be
pushed southwards towards a low
pressure cell, then this air will arrive with a
forward velocity (i.e. towards the east) that
is faster that the surface of the Earth.

9 If air were to be pushed upwards towards
a low pressure cell, then this air will arrive
with a slower forward (easterly) velocity.

1 Consequently, in the southern
hemisphere, the air north of a low
pressure cell arrives with a faster easterly
velocity, while air from the south arrives
with a westerly velocity.

9  This variation in velocity causes low
pressure cells in the southern hemisphere
to rotate in a clockwise direction.

In Australia, high pressure cells are often
found in the north of the country (but not
always), with low pressure cells in the
south, which causes
move in an easterly direction over inland
Australia (see diagram below).

Clockwise
rotation

mo i

At mospheric

sture

6typicallyd moves fro

r
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Insert: The movement of atmospheric moisture over Australia

: Arrives at
Adolaide two
days later

Cold front arrives at Adelaide

Arrives in
Sydney one
day later

W

Cold front arrives at Sydney

Great Dividing (mountain) Range

A map of Australia

1 If you were to take a casual glance over a
map of Australian, you may notice some
interesting facts:

- Adelaide at a latitude of 34 is north of
Canberra at a latitude of 35

- Perth at a latitude of 32" sits north of
Sydney at a latitude of 33".

1 Meaning that if wet weather arrives at
Perth on Monday, it is likely to arrive at
Adelaide on Wednesday, then at Sydney
on Thursday (approximately).

Movement of air over Australia

1 Itis common for weather conditions to
pass over Perth after originating in the
Indian Ocean.

1 Two days later, the same weather passes
over Adelaide, followed by Sydney just
one day later.

T But , of cour se, t
this simple pattern.

hi

Note: | am sure that any descent hydrologist
would likely break-down and cry based on my
simplification of

Movement of air moisture over Australia

1 In Australia, it is common for weather
fronts to move in an easterly direction.

1 Itis also common for the air moisture that
generates rainfall over much of Australia,
to have originated in the Indian Ocean.

1 This means, large volumes of air moisture
pass over our central deserts.

1 One reason for rain not falling on our
central deserts is the lack of necessary
topographical features to cause the moist
air to rise and fall.

Rainfall west and east of the Great Dividing
Range

1 The Great Dividing Range passes down
the eastern coast of Australia.

9 This topographical feature promotes rain
fall on both the eastern and western sides
of the mountain range.

1 Alot of the rain that falls west of the
mountain range, originates in the Indian
Ocean (but not always), while a lot of the
rain that falls east of the range originates
within the Pacific Ocean (but not always).

n

Aust
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The ability of plants to manage water (Page 162)

0% impervious 10 < 20% impervious

YN shalow
I heation
1% doop Wiityatien

75 - 100% Impervious

2% g0
Usnspration

35% rusolt

10% shatow nfetraton
S5 deep Iifiemon

Evaporation as a component of hydrology

Plants as water managers (p. 162)

1T 6Pl ants manage the w
landscape, so if you burn off or otherwise
eradicate plant species and thereby create
a gap in the biodiversity, the plants will no
l onger be able to ma

1 GW: Plants carry water from the soil, up to
their leaves, and then they release the
water in an uncontrolled manner through
evaporation.

1 Once the water is evaporated, it is
effectively lost from the system, which
pl aces Peterb6s clain

The loss of water from the system (p.162)

T 6The water wil/l be |
recover . 0

1 GW: Removing plants can:
- reduce the shading of the soll

- reduce the generation of leaf litter that
can also shade the soil further reducing

evaporation.
T Plants rely on the 0
the systemdé i mitccaledr

6evapanspirationd.

Questionable statement

T 61t is a sobering fa
deserts in Australia before the Aborigines
arrived. 0

1 GW: | know of no justification for this
statement.

1 | consider this statement to be false.

91 Deserts covered vast regions of Australia
before humans first appeared on Earth.

T Similarly, Austr ahot a
responsible for the extinction of dinosaurs.

False statement

T 6Australiads d-madet 6

1 GW: | know of no justification for this
statement.
1 Humans were not responsible for the
creation of:
- Peruvian Desert
- Patagonian Desert
- Sahara Desert
- Arabian Desert
- Gobi Desert
- Katahari and Namib deserts.
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The value of plants (Page 163)
The value of plants (p. 163)

T 6By photosynthesisin
draw from the sun, plants manufacture the
compounds on which everything else
depends. 6

1 GW: This statement is an overreach.
Plants are not responsible for the minerals
we, and other fauna, use.

1 Plants did not produce the water or the
carbon that we use. Plants may use water
and carbon, but they

Damage to the reef (p. 164)

T 6Lately, wedve heard
alarming decline in
change in temperature of one or two
degrees. 0

T 61 would suggest tha
experienced temperature changes on this
scale a dozen times in its lifetime 7 a n d
still kept on growin

1 GW: The reef has experience much
greater temperature changes and sea
level changes, but at a MUCH slower rate
that allowed the reefs to migrate.

Clearing of coastal forests (p. 165)

1 6Each evening the fo
air over the land faster than it was cooled
over the sea, which had the effect of
sucking moist air from the sea over the
|l and. 6

1 GW: | know of no basis for this claim.
During the day, forests can cool the air by
shading, but this does not happen at night.

1 The total matter content of a forest would
retain heat, which is why deserts, without
such matter, cool so fast at night time.

The movement of cool & warm air (p. 165)

T 6When the forests we
reverse happened: the air over the sea
now cools faster each evening than the air
over the land, which sucks the air in the
ot her direction. 0

GW: The transfer of heat around the
planet is largely controlled by ocean
currentsd oceans can deliver heat to a
coast, or take it away.

T 1 am not convinced t
be justified given the long-term evidence
of onshore winds.

Heat transfer by ocean currents
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Chapter 21 i Hydrology: Fancy Term, Simple Concept (Page 166)

Ch 21: Hydrology, Fancy
Term, Simple Concept

Someone forgot 6gravit
actiondé (p. 166)

f 6Wind is one of the
transport systems. Water is the other:
water travelling through the landscape can
move the various components of the
landscape about. Nothing else but wind
and water can move them, apart from
ani mals and birds

T GW:l would add 6gravi
actiondé to the trans
and the resulting smoke, is not a form of
O6windd, but it can a

Sub-surface flows (p. 166)

T 6The water transport
ways. One, subsurface water flows
through the topsoil over the top of the clay
layer below i more than 70 per cent of
Australiads | andmass
beneath it. o

1 GW: This statement suggests that sub-
surface water moves near-horizontally
through the topsoil (i.e. moving parallel to
the underlying layer of clay).

1 In general, this statement is not true. Not
all clay layers are impermeable.

Sub-surface flows

Hunter Valley (p. 167)

T 6Measurements in the
suggest that water moves through the soil
there at no more tha

- Rainfall

1 GW: | have no idea where Peter would
have obtained such information, and
unfortunately, Peter does not provide
much in the way of reference material.

1 Whatever this flow velocity represents, it is
not relevant to the sub-surface movement
of nutrients.

1 Water moves through soil much faster
Sub-surface flows than this.
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Plants, nutrients and floodplains (Page 168)

2 2 B | Can plants perform magic? (p. 168)
& R L M 1 6The plantdés job is

surface where they are accessible to their

roots. O

T GW:Pl ants can only |
el evation of the sur

9 This means that plants CANNOT lift
nutrients to an elevation where they can
be accessed by 60t he
nutrients will already be in their roots.

1 Roots can use a bit of surface tension to
lift water, but only in certain soil structures.

Floodplains (p. 169)

T 6l n a true floodpl ai
interaction between the topsoil and the

water table. o6

1 GW: In 99.9% of cases, the topsoil has no
contact with the watertable.

1 | assume the problem here is that Peter

has his own unique definition of the term
For most of the year, a significant gap 6wat er tabl ed
exists between plants and the watertable :

The making of floodplains (p. 169)

T 6Fl oodpl ains began a
sand is what the floodwaters initially
deposited there. Only later did a layer of
clay begin to accumu

1 GW: | am sure there is at least one
floodplain out there somewhere, where
this statement is true, but alas, this is not
the case for most floodplains.

T A Il ot depends on wha
parent rock is made of.

Creek beds (p. 172)

T 6Li ke all creeks and
clay that let hardly any water into the
ground, and . . .0

1 GW: This is just not true.

Our creeks and rivers can have either a
clay-based bed, sand-based bed, gravel-
based bed, or a rock-based bed.

1 Water passes through all the bed types,
except for the rock-based beds.

Sand-based river (Qld)
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Insert: A classification system for ~ minor_ waterways (creeks)

Clay-based waterways

1 The bed and banks of clay-based
waterways are primarily formed from
clayey soils.

T These are o6fixed bed
typically have minimal natural sediment
flow or bed movementd this allows mature
woody vegetation to establish close to, or
even on, the channel bed.

1 Typically these waterways have a U-
shaped or V-shaped channel profile (i.e.
not a wide, flat channel bed).

Clay-based waterway (QId)
A5 i i Sand-based waterways
; 1 Deep, loose sand dominates the make-up
of the bed.

1 The depth of the sand can exceed the
depth of the root systems of much of the
bed and bank vegetation.

1 These are alluvial waterways that
experience significant bed movement
(sand flow) during both minor and major

ﬂ flood events.
1 Bed vegetation (if any) typically consists of
A quick-response, short-lived, non-woody
species.

Sand-based

NS T Gravel -based waterways

1 Bed material is made-up mostly of well-
rounded gravels, cobbles or boulders.

1 These are alluvial waterways that often
feature pools and riffles, which can
completely reform during severe floods.

1 The movement of the bed material during
major floods means the channel bed is
usually flat (similar to sand-based rivers).

1 Woody vegetation can struggle to form on
the channel bed if the bed movement is
significantd which may not be the case in
the upper reaches of the waterway.

Rock -based waterways

1 The bed material of rock-based waterways
is made-up of exposed rock outcrops,
often separated by sections of clay, sand
or gravel-based channels.

1 Thesearefixed-bed, O6spil lir
usually containing waterfalls or riffles
followed by deep pools within which
energy dissipation occurs.

1 These waterways are sometimes referred
to as-s@pridcdkiyngd -bal bi
waterways.

prhed by C’:t:rmﬂ.' =L

Rock -based waterway (Tas)
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Insert: Alluvial (sand & gravel -based) vs clay -based rivers

Alluvial (moving bed) rivers

1 If you have ever watched a Western movie
showing wagon trains heading west, or the
U.S. cavalry chasing
then you would have probably seen
horses, cattle and covered wagons,
crossing rivers.

1 If the river is wide, but the depth of the
water is near-constant across the river
bed, then this is almost certainly an
alluvial waterway.

1 Meaning the bed material is very mobile
and self-levelling (i.e. sand or gravel).

Crossing of a shallow -water alluvial waterway (USA)

Clay-based (fixed bed)rivers

1 However, there are times in these period
movies when horse riders are forced to
take a barge across a river (e.g. the movie

6True Gritbé), or whe
that horses and cattle are required to
swim.

1 These waterways are likely to be clay-
based waterways that do not experience
significant bed flow relative to alluvial
waterways.

1 Or they could just be very deep alluvial
el profile waterways!

V or U-shaped chann

S0, h

Raft crossing of a deep -water waterway
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Chapter 22 i Streams the Seemed to Defy Gravity (Page 173)

Ch 22: Streams that
Seemed to Defy Gravity

Flowing on elevated ground (p. 173)

T 6The idea that in th
landscape water ran naturally on elevated
ground is completely foreign to most

peopl e. 6

T GW: Itis foreign to most people because it
simply is NOT TRUE!

1 As a civil engineer, who specialised in
water engineering, and eventually worked
as a creek engineer, | can say with 100%
certainty that this idea is complete fantasy.

It is just not true!

Lachlan River (p. 174)

T 6He [John Oxl ey] <cou
any tributaries could flow into the Lachlan
River, since the surrounding land seemed
| ower than the river

1 GW: Many rivers, particularly rivers that
pass through granite country, can form

Fiver Chasined natural levee banks.

1 These natural levee banks are usually
formed from sand, which quickly becomes
stabilised with vegetationd examples can
be seen in the northern rivers region of
NSW.

Natural sand levee banks

Blame the Aborigines again! (p. 186)

T 6Australiads floodpl
continuously over a very long period. This
vast construction process faltered when
Aborigines began burning, and it was
brought almost entirely to a halt when
white farmers arrived with cattle and
sheep, with the result that the formation of
floodplains in Australia has now all but
stopped. 6

1 GW: | am sorry, but this is all just make-
believe. | can see n
discussions throughout this chapter.

Bushfire (Vic)
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, 2014

Bridge Scour Field Guide, 20

20

Creek Erosion
_Field Guide

Part 25 Bod Stabilisstion
»

Creek Erosion FG, Part 2, 2020

Insert: Suggested alternative C&C reading material

UseoiRockin |
Waterway Engineering |

Use of

2014

Creek Erosion:

Field Gllille

Creek Erosion FG, Part 3, 2020
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Creek Erosion FG, Part 1, 2021
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Gully Erosion, Part 2, 2022
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Queensland State Code 18, 2024

Insert: Suggested alternative C&C reading material

Gully Erosion, Part 1, 2022

Gully Erosion |
Jielnﬁuille

mrl mr-um- inmrﬁmn

Gully Erosion’

Field Guide

Lrh Mlnmun--n

Fish Passage Glossary of Terms,

Fish Passage
Culvert Design

Part 1 Desige Strgs

2017

Fish Passage Culvert Design, 2025
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Chapter 23 i Contouring: An Option that Works (Page 187)

Chapter 23: Contouring,
An Option that Works

Simulating naturebs we

T 6Whil e we may fmdte be
exactly what existed before, we can
introduce systems that simulate the
systems in the | ands

1 GW: Itis clear to me that Peter does not
understand the processes that existed in
Australia years ago.

T So, whoodos advice sho
Peter 6s, because he
new science; or scientists, who have
developed their understanding over many
years of research?

Contouring (p. 188)

T 6The system of conto
is very different in types and serves a very
di fferent purpose. 0

1 GW: Traditional contouring controlled
stormwater runoff (hydrology) in order to
control soil erosion.

1T Peterds contouring c
(stormwater runoff) in order to control
fertility loss through a process of
controlling soil erosiond that does not
sound o6very differen

Contouring (NSW)
Rainfall A lens of freshwater (p. 188)

f 6A contouring systen
a lens of fresh water above the layer of
salt water below, which, as explained
before, acts like a lid to prevent the salt
water breaking out a

Brackish groundwater
reaches the surface <)

1 GW: But, unfortunately, as | demonstrated
in Chapter 9, it is not physically possible
for this o0lidé or oI
O0prevent the salt wa
surfacebd.

| beli eve that Peter

The effects of hydraulic pressure (p. 62)
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Insert: One of the problems experienced on contoured land

Introduced high -flow drainage path

Introduction
T One of the first rul
will always be a big

1 When it comes to contour banks, there will
always be a storm that will overtop the
bank at some point.

1 It may be possible to build a contour bank
with a perfectly level top-of-bank (i.e. a
crest that would produce an even
overtopping flow depth), but over time, the
bank will experience uneven settlement, or
stock damage, which means overtopping
events will concentrate the flow at a few
points along the bank.

1 During minor storms, the contour bank
should be able to ha
overtopping events.

1 However, during the next major storm, the
concentration of overtopping, or bypass
flows, can initiate gully erosion down-slope
of the bank, which can then migrate up
through the bank.

1 The eventual hydraulic failure of the bank
usually results in expensive and damaging
gully erosion.

Major storm runoff and erosion

1 If contour banks are installed, then
appropriate consideration must be given to
the management of major storms.

1 The problem can be managed by:
- installing several shorter banks

- constructing a stabilised overland flow
path (this is usually left with a cover of
long grass)

- constructing smaller horseshoe ponds.

The Western Australia problem

1 In some locations, such as Western
Australia, these contour systems have
relied upon the high infiltration rates of
very sandy soils in order to reduce the risk
of bank overtopping.

1 However; as stated above, there will
always be a bigger storm, and if no
allowance is made for such overtopping
events, then the resulting storm damage
can be significant.
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Insert: We have a problem!
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Geotechnical engineer

Introduction
1 GW: Have you heard the saying:

6A |little bit of knc

1 Well, this simple expression sums up most
of my concerns about the advice Peter is
giving to farmers in parts of this book.

T There is no doubt th
with clarityd is ver
T However, it is Peter

that he does not have expertise in that
causes me concern.

A revised saying:

1 Allow me to present an alternative saying:

knowl edge can

A little bit of knowledge can be dangerous.
A lot of knowledge can be boring.

An awareness of your knowledge limits can
hel p you avoid publi

6 No

T A personds greatest
finely-tuned awareness of their
surroundings, and their potential
interaction with these surroundings.

Becoming a better person (farmer)

1 An awareness of your surroundings, is the
ability to focus on the little things, while
also being able to stand-back and see the
bigger picture.

1 An awareness of your potential interaction
with your surrounding, is the ability to
understand how things work, and how
your actions can benefit, or harm, your
surroundings.

1 Open eyes and open ears need an
opened mind.

So what!

1 Well, if you have got this far into this book
review, then you are possibly open to me
correcting Peterds k
and geotechnical engineering.

1 So, over the following pages | will go back
to explaining the basics of water
movement through soils, and my
understanding of
trench will, or will not, work.

how
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Insert: An introduction to groundwater engineering

Open container

A4
-

Fresh water

Stratification of fresh and saline water

vnflow pressure
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A
Fresh water

Pressured inflow of saline water

vnflow pressure

All water contained in a soil

Infiow of water
lateral spread of water
Slow infiltration into the soil
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Stratification of fresh and saline water

Fresh water has a density of around 1000
kg per cubic metre.

9 Salt water has a density of around 1025

kg per cubic metre.

1 While in a static condition, fresh water will

rest above the heavier saline water.

Pressured inflow of saline water

1 If pressure, in the form of an inflow, is
increased within the saline water, resulting
in an increase to the volume of saline
water, then:

- the interface between the fresh and
saline water will rise

- the fresh o1

- if the fresh water reaches the top of the
open container, then fresh water will
spill from the container.

water

Same case but with the container first filled

with soil

1 If the open container is first filled with soil,
then the saline water is added, allowed to
settle, then topped with fresh water, we
will effectively have the same hydrostatic
situation as above.

1 If pressure is increased within the saline

water, resulting in an increase to the
volume of saline water, then:

- the interface between the fresh and
saline water will rise

- the fresh water 61

Movement of water over the land surface

91 If water is discharged over the ground,
then the water will spread laterally

because:
- 6airdé provides | es
the O0so0il 0.

1 Water will slowly infiltrate into the soil, with
the rate of infiltration being:

- proportional to the depth (head) of
water above the soil, and

- the flow resistance of the soil.

€

€
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Insert: An introduction to groundwater engineering

Gravity carries water
downwards towards
the groundwater

Sandy soil over a loamy saoil

Gravity carries water
downwards towards
the groundwater

The infiltrating water may
spread laterally over the
clayey soll if its permeability
is significantly less than the
above solls

Sand over loam over clay

Gravity carries water

downwards towards
Land surface the groundwater
Sandy soil

The inflitrating water WILL

spread laterally over the an
impervious clay layer forming
watertable

v .-
yorh .

Sand over loam over impervious clay

Infiltration through a sandy soil into a
loamy soil

1 If a soil profile consisted of a sandy soil
overlaying a loamy soil, overlaying the
watertable and groundwater, then;

- stormwater will normally be able to
infiltrate the soil at any location where
water collects on the surface

- water will normally descend vertically
through the soil profile

- water will keep falling until it reaches
the watertable.

Infiltration through a sandy soil into a
loamy saoil, then into a clayey soil

1 If a soil profile consisted of a sandy soil
overlaying a loamy soil, overlaying a
clayey soil, overlaying the watertable,
then:

- stormwater will normally be able to
infiltrate the soil at any location where
water collects on the surface

- when the water reaches the clayey sail,
it may pool, spread, or infiltrate,
depending on how permeable the clay
layer is.

Infiltration through a sandy soil into a
loamy soil, then spreading over an
impervious clayey soil

91 If a soil profile consisted of a sandy soil
overlaying a loamy soil, overlaying an
impermeable clay soil, overlaying a
permeable clay soil, overlaying the
watertable and groundwater, then:

- stormwater will normally be able to
infiltrate the soil at any location where
water collects on the surface (Note: the
diagrams show the infiltrating water as
a narrow column, but that is just for
visual claritydt hi s 6col umn
wide as the wetted land surface)

- water will normally descend vertically
through the soil profile

- the water will spread and pool above
the impervious clay in a manner that
forms a perched watertable.

1 If alandowner were to drill down into this
perched watertable, they would find water,
but the volume of this water would be very
l'imited compared to
watertable.

9 Drilling can find water at different
elevations within the soil profile.
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Peterds contour bank system (Page 18L)

Top contour Bottom

contour

Fresh water

et S

Pipe to bottom contour
to alter water supply

Reproduction of

Fresh water

-

Pipe to bottom contour
to alter water supp

Back -push banks

Freshwater

Questionable outcome!

Questionable outcome!

Mulch

Peter

Mulch

Two contour channels (p. 189)

T 6First, create two
few metres above the other, along the
contour of the | and

1 GW: Peter displayed this double channel
system as two excavated channels in a
diagram on page 190 of his book (2007
edition).

T I have reproduced
opposite (slightly changed).

P

Back -push banks (p. 189)

T 6Preferably, these
created not so much by cutting a channel
into the ground as by pushing up a bank
from below the chan

1 GW: Atraditional back-push bank consists
of an up-slope bank (formed mainly from
topsaoil), and a down-slope excavated
channel (that is likely to have exposed the
more erodible sub-soils).

1 Caution should always be taken if the sub-
soil is dispersive (sodic).

The upper channel (p. 189)

T 6The upper channel
water only. . . Because the purpose of the
upper channel (.. .) is to create a
freshwater lens under the whole contour
area. 0

T GW:I do not
will occur in most cases.

beli eve

1 Such an outcome would only occur if the
underlaying clay layer was impermeable,
which would mean brackish groundwater
would not be a problem!

The lower channel (p. 189)

T 6Then, when fertil:@i
channel in the form of mulch or some
other type of organic refuse, the water that
has picked up fertility in the lower channel
will spread across the land below [the
surface, but] above

1 GW: Water would need to be fed into the
lower channel through the connecting
pipes.

1 I question how much nutrient flow this
system will produce.

W

e

C

n

t
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l nsert: Expl aini

Clayey sub-soil

Groundwater

ng what | think wil!/

system (left), only | have shown the upper

excavated channel.

1 This may be what a farmer would do if the
sub-soil is dispersive (sodic).

(I am sorry if this sounds all too complicated,
but there are a lot of different outcomes that

can occur depending on the type of soils that
any given farmer may have.)

Nolp =,

Excavated upper channel with down -slope of contour bank (Qld)

Freshwater Mulch-filled
channel Bank channel

Impermeable clay

Groundwater

Likely flow if clay layer is impermeable

Freshwater Mulch-filled

Permeable clay

Groundwater

Likely flow if clay layer is permeable

Likely flow if c¢clay |

T A 6freshwater | ensbd
underlying soil is impervious, or near-
impervious.

1 If this were the case, then | do not see the
purpose of forming the freshwater lens
because the brackish groundwater would
not be able to rise up through the
impervious soil layer.

Likely flow if c¢clay I

1 The most likely outcome would be for all
the infiltrated water to descend vertically
until it reaches the watertable.

1 Any nutrients that are leached from the
mulch would also descend vertically until
they reaches the watertable.

1 The only nutrient-rich water that would
flow down the slope would be surface
water runoff, which is unlikely given the
existence of the contour bank, which
reduces the effective catchment area.

Peter Andrewds twin cc

T I have reproduced Pe

channel as just a o6c

-

[4
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Insert: Visual identification of dispersive soils
Dispersive soils F l"v_ “’aﬂ*“" ’1"

1 Dispersive soils are highly unstable when
wet, resulting in severe, deep rilling
(known as fluting), tunnel erosion, and/or
gully erosion.

1 Soils with a hard setting surface, and a
high sodium content (sodic soils or
Sodosols), are very prone to erosion.

1 Dispersive sub-soils are a problem
because they can quickly turn any cut
drain into gully erosion.

Creek bank erosion (Qld)

Pnoo]m;:;mcd by Cmchments & Craeks Py Lt

Gully erosion (SA) Gully erosion (NSW)
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Insert Field testing for dlsperslve properties (Aggregate Immersion Test)

Aggregate Immersion Test

1 The Aggregate Immersion Test can be
used as an oO6indicato

91 This test involves filling a dish with distilled
water (generally available at petrol
stations and supermarkets) to a depth
sufficient to cover the soil samples.

1 Several dry, hard clumps of soil are gently
placed in the water.

9 The water is then observed for colour
changes (after all the air has escaped).

ppiied by Catchments & Creeks Pty Lid
Slightly dispersive soil
Non-dispersive soll

If the water remains clear and the
boundary of the soil clumps remains
clearly defined, then the soil is likely to be
non-dispersive.

If the original soil clumps were loose or
heavily disturbed, then these clumps will
likely separate into smaller pieces when
initially placed into the waterd this does
not indicate that the soil is dispersive.

Air escaping from the soil can also cause
the clumps to fall apart.

ied by Caichments & Creeks Pty L
Non-dispersive, non -slaking soil

Dispersive soils

1 If the water discolours both horizontally
and vertically around the soil clumps, then
the soil could be dispersive.

1 Highly dispersive clumps of soil will
collapse in less than 10 minutes.

1 Caution: using tap, tank, or groundwater,
can sometimes mask the dispersive
reaction due to minerals and/or chemicals
in the waterd hence the reason for the
distilled water.

Dispersive soil
Slaking soils

9 Slaking soils are soils that readily collapse
in water, but do not necessarily cloud the
water.

91 If the water remains clear, and the clumps
completely collapse and spread
horizontally , then the soil could be a
slaking soil.

91 Slaking soils commonly occur within
landscapes that contain granite rock.

1 These soils can be highly erodible,
fed by Caichments & Creeks Pty Lid especially if disturbed by digging.
Slaking soll
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Freshwater lens (Page 189)

Tunnel erosion under a bank (Qld)

Freshwater lens (p. 189)

T 6Remember that the f
maintained only if p
T GW:1 disagree with P

plants can hold a freshwater lens in place,
just below the surface.

1 What plants can do is reduce evaporation,
which helps to retain soil-water.

f But, plant roots don
A (p. 190)
T 6As explained earlie

pressure that plants exert in the soil as

they drag nutrients to the surface through
their root systems that prevents freshwater
in the topsoil from sinking and thus

mai ntains the freshw

1 GW: | believe this statement is wrong.

1 Plants do not seek nutrients from the soil.
Plants take water into their roots, and if
there are minerals or nutrients in that
water, then the plant will take those
elements from the water.

A (p. 190)
T 6The channels certai
deeper than half a n

1 GW: The deeper the cut channel, the
greater the risk of the channel turning into
a gully erosion problem.

6At the same ti me, o]
should be laid beneath the bank from the
bottom of one channel to the bottom of the
ot her . 6

f 6By opening or <cl osi
farmer can determine how much water is
held in the upper channel and how long it
sits there. This is important, because if the
water sits in the channel too long it can
cause an outbreak of salt downhill from
t he 0

contours. 0
T GW: Potential for tunnel erosion.
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Insert: Understanding how plants feed (general discussion)

Introduction

I am fully aware that most of the people reading this document will know more about plants and
plant growth than myself. Having O6med6 tell °
farmer which end of a cattle dog has teeth.

The point that | wish to raise is that you ¢
expect the plant to pick and choose what it

a bit a potassium in the soil and say: | may need that in the future, so | will grab it now and store
it up here in my plant pantry until | need it.

Pl ants use 6automatedd mechanical processes.
causes a plant root to absorb water. Anything that is dissolved in that water will enter the plant,
whether it wants it or not, whether it needs it or not. However, anything that exists in particulate
form within the water (i.e. not fully dissolved), could be blocked from enteringthe p | ant 6 s
depending on the type of plant, and the type of root.

Air Feeding on water

9 It must be a painful part of farming to know
that a plant needs water, and that the soll
has water, but the plant cannot extract that
water from the soil.

1 Water can be held in soil due to the power
of surface tension, but water can also be
held by much more powerful chemical
bonds.

1 Plants can only use what is effectively,
vapour pressure (atomic bonds) to extract
the water from the soild and this force
may not always win.

Soil -water

Feeding on nutrients and minerals

Pl ants donét carry a shopping list. They al:
chemical laboratory. When it comes to the supply of nutrients, the critical factors are: the right
nutrient, at the right time, and in the right form.

Think about this: If a brick layer wanted sand to help make a cement mix, then the brickie would
not appreciate being supplied with several slabs of sandstone. Yes, it maybe made of pure
sand, but it is not in a form that is readily available for use by the brickie.

The same applies to plants. If the minerals are tied-up in compounds that the plant cannot
readily access, then these essential minerals can be stored in the plant, but they can remain
completely untouchable by the plant.

It may be necessary to feed the plant with several different forms of that one critical nutrient until
you find the é6formbé (chemical composition) 1
needs potassium, can die from a lack of potassium even though the soil has an excess of the
wrong form of potassium.

Feeding on metals

1 If you performed a chemical analysis of
certain vegetables you will find that each

== :;_ s & = Z vegetable contains different trace

L A s elements, including metals.

=2 LSS S8 - , .

T T e e T e T e -+ T Justbecause a metal is found in a plant
- ??.-.?f'g.?.: = - w does not mean the plant needed that

B e e o o e o e e o metal (Yes; the tern
S ”T%’ff?f’f”?j:? "o 6heavy metal 6).

| am sure the lettuce does not need lead
to grow, just as fis
growd it is just a by-product of their local
environment.
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Element periodic table
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Improving stormwater infiltration (A fact sheet on stormwater infiltration)

Insert: Improving
Stormwater Infiltration

Introduction

1 | have inserted this discussion about
stormwater infiltration because this issue
PETER ANDRIWS is discussed in a number of the chapters
of Peterd@Bactkodk,om t}
(zf K
ons &

1 The following is not a detailed discussion
I N I\ about the management of stormwater on

farming properties, nor is it a detailed
"‘"-"‘"‘“"“‘"’f"f"‘ discussion about the management of
floodplain soils.

9 This insert is presented as just general
discussion.

The infiltration of stormwater

1 Stormwater is classified as local runoffd it
is water that has most likely fell as rain
directly on your property.

1 Local stormwater runoff is likely to pass
over your soil at a velocity that is likely to
have been determined by the slope of
your land, and the roughness of the soil
surface (including vegetation).

1 Increasing stormwater infiltration normally
; involves: modifying the soil, increasing the
Bhat suppiiad by Cathmonts & Craeks Piy 1 surface roughness, and/or widening the
width of flow.

Minor stormwater runoff over grass (Qld)
The infiltration of floodwater

1 Floodwater is classified as storm runoff
from distant properties, or distant stormsd
it is water that most likely had not fallen
directly on your property.

1 Floodwater is likely to move at a much
slower velocity over your land (but not
always), and its velocity is usually
determined by the slope of the water
surface (i.e. the 06b

1 Increasing floodwater infiltration normally
involves: capturing and holding floodwater
on the land for a longer period.

Flooded floodplain (SA)
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Insert: Looking a ways to improve stormwater infiltration into soils

R L MWy & o B Y
AN ; " .

."' Introduction

1 One message that both Peter and myself
agree upon is:

- where necessary, farmers should take
appropriate steps to increase the
percentage of stormwater runoff that is
able to infiltrate into the soil.

1 Of course, all farmers must be aware of
the potential impacts their activities can
have on their surroundings, which includes
the potential for your increased infiltration
to cause salinity issues on down-slope
properties.

The infiltration of stormwater into soils
9  The critical infiltration factors are:

- duration of flow, which is linked to the
depth and velocity of runoff

- the depth of runoff (sheet flow or
channelled flow)

- the velocity of runoff, which is linked to
the surface roughness

- the surface roughness

- the volume of stormwater retained on
wetted surfaces (e.g. mulch) that can
latter drip into the soil.

Techniques for increasing stormwater
infiltration

9 Techniques include:
- woody ground cover
- mulching
- contour banks

- artificial surface roughness, such as:
brushwood barriers, leaky weirs,
horseshoe bunds, stakes, rakes,
contour wetlands, rolled wire mesh,
low-set wind breaks and/or fencing.

Fencing
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Insert: The effects of soft grass and still grass ground covers

The problem with non -woody ground
covers

91 Covering land with vegetation can add
surface roughness to the land; but, non-
woody plants have a tendency to fold flat
when subjected to high-velocity flows, or
floodwater that exceeds a depth of around
300 mm.

1 The collapse of these plants can cause
storm runoff to concentrate, which results
in very little infiltration of water into the
soil.

Crop cover

1. Vegetation begins
to fail at some point

and fold flat

Grasses flattered by flows Concentration of flows through grass

- Stiff grass barriers

1  Stiff grasses, such as Vetiver (tall), or
Lomandra (medium height), can form a
fence-like barrier, which can be used to
slow the movement of overland flow.

1 Great care must be taken when
establishing a stiff grass barrier in order to
make sure it achieves the desired effect.

1 Planting one or two parallel rows of plants
can be effective at
planting a thicker barrier can cause flows
to be diverted, or the trapped water to spill
like a weir.

Stakes, rakes and pile fields

1 The name of this technique varies from
guideline to guideline, and state to state.

oA -l : ;%\‘ 1 The concept is simply a well-spaced grid
b of either metal stakes, fence posts, or
reinforcing (reo) bars.

T The spacing of the
local need, but typically the spacing must
allow for the movement of all necessary
farm vehicles.

1 During floods, the stakes capture organic
Cate debris, which slows the progression of the

Pile filed (just one example) floodwater.

0
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Insert: Semi -circular water bunds (images represent Kenya trials)

AT .. * % Semi-circular horseshoe bunds

1 Constructed along the contour.

1 Alignment of each bund with the land
contour is not critical because of the large
number of small bunds.

1 The earth bund can also be built to
operate as a 06l eaky

1 Each pond area is grass seeded, treated
with gypsum if the soil is dispersive, and
then partially covered with organic matter
(but only if such matter does not cause a
flood debris problem).

Approximately 5 m diameter Open on the up -slope side

Grass seed the bunds Collection of runoff

Can be formed as leaky weirs Rehabilitated landscape
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