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SEVEN DEAD CALVES
along BOUNDARY CREEK
– You be the judge.
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Disclaimer
This book may be of assistance to you, but there is no guarantee that the
publication is without flaw of any kind or is wholly appropriate for your
particular purposes and therefore disclaim all liability from error, loss or other
consequence that may arise from relying on any information in this book.
This book has been prepared, and supporting documents used, with diligence.
Statements within this publication that originate from groups or individuals
have not been evidentially tested. No liability is accepted from any action
resulting from an interpretation of this book or any part of it. The data in this
book is arrived at from information sourced and available in the public domain
at the time. The passage of time, manifestation of latent conditions or impacts
of future events may necessitate further examination and subsequent data
analysis , and re-evaluation of the data, findings, observations and conclusions
expressed in this book. This book has been prepared in accordance with care
and thoroughness. No warranty or guarantee, whether expressed or implied, is
made of the data, observations and findings expressed in this book. This book
should be read in full. I accept no liability or responsibility whatsoever for, or in
respect of, any use of, or reliance upon, this book by any third party. However,
I do sincerely hope this book encourages you to enquire about and or further
evaluate the material presented and diligently follow up on any aspect of
Otway Ranges water resource management that may have been aroused in
your mind but not answered.

9th June 2019
Malcolm Gardiner
Email: otwaywater@yahoo.com.au
www.otwaywater.com.au

SEVEN DEAD CALVES.

2

Page | 2

CONTENTS
Introduction

4

Location Map

5

Stewart’s Property and Big Swamp map

6

Paddocks Sa, Sb and Sc

7-8

Fact List and Timeline of Events

9-10

Page | 3

Discussion 11-14
•
•
•
•
•
•
•

Air Pollution
Autopsy
Bacterial Infection
Michael Rhodes Letter
Boundary Creek Water Analysis
Acidosis
Water Test Results

10
10
10-12
11
13
13
13-14

Conclusion 14
Appendix One

Photographs of dead Calves and Creek

15-23

Appendix Two

Water Analysis Results

24-25

Appendix Three

Fact Sheet Summary

26

Appendix Four

Letter to Southern Rural Water

27-28

SEVEN DEAD CALVES.

3

INTRODUCTION.
Barwon Water has been extracting groundwater from the Barwon downs
Borefield since the 1982-1983 drought. During this drought 50% of Geelong’s
water supply was groundwater taken from the Barwon Downs Borefield. In 1986
a stress test pump was undertaken and designed to see how the aquifer would
react to further extraction quantities required for Geelong urban use in times of
low water storage. Between this stress test pump and the Millennium Drought
in the early 2000s, there were several minor extractions. The Millennium
Drought extractions supplied 70% of Geelong’s water requirements. By the time
the Millennium Drought had broken in 2010 Barwon Water had extracted, over
the life of the Borefield, a volume of water equivalent to 120 km long, 1 km wide
and a metre deep.
This water that is extracted between 400 and 600 metres below ground-level,
began to create problems at the surface going back as far as 1984. Since then
the drawdown area has spread to approximately 500 km2 with major impacts
within this zone. In 1984 Boundary Creek summer flows ceased, springs dried up
and by 1997 even after one of the wettest periods on record, the top end of the
Big Swamp caught Fire. Unimaginable. The Big Swamp was changing from a
benign saturated Potential Acid Sulfate Soil freshwater peat wetland, to a dry
Actual Acid Sulfate Soil site producing extreme levels of sulfuric acid and heavy
metals. By 2016 there was a 30 km fish kill down the Barwon River and another
minor one in 2018, caused from pollutants flowing out of the Big Swamp, down
Boundary Creek and into the Barwon River.
The Stewart family own the first property downstream of the Big Swamp and
this is where the story begins. You be the judge of what you think happened.

NOTE: Another Actual Acid Sulfate Soil site along the Jan Juc Creek near Deans Marsh turned sections
of paddocks bare and have been so corrosive that treated pine post have been “eaten” off at groundlevel.
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Stewart’s Property.

The Stewart property is located downstream of the Big Swamp along Boundary
Creek. Boundary Creek is a tributary of the Barwon River.
The property runs either side of Boundary Creek. The creek is fenced off from
stock access for its entire length. However, there is a paddock around the upper
section that stock are occasionally allowed to enter. This paddock is called Sb in
this document (see the pages 6, 7 and 8).
Stewart property boundary.
Boundary Creek.
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The herd going into the Sb and Sc paddocks were herded into paddock Sb and
left to find their way into paddock Sc.
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FACTS LIST (See summary sheet Appendix Three, page 26).
End of Jan 2019
116 cows were joined and calved on the Stewart’s property, Boundary Creek
Yeodene. The stock were being run in two herds. The young calves were from
the same “drop” when they were yarded and the bulls calves castrated on the
31st of January 2019.
The 158 head herd (cows and their calves) was processed through the stock
yards first. This herd had 79 breeding cows with calves at foot. 51 calves were
castrated and the herd was then driven to the paddock Sb (see diagram, page
7).
The other herd, when processed with 24 steers and 13 heifers, was put into
paddock Sa.
The Sa paddock did not allow access to the stream bed of Boundary Creek. The
stock water to this paddock was supplied from a dam.
The larger herd had access to two paddocks marked Sb and Sc. Dam water
serviced Sc. Paddock Sb allowed access to Boundary Creek which was not
flowing at the time. However, there were shallow pools of water in various
depressions in the creek bed.
Stock access to paddock Sb is on occasion used to keep any long grass from
detracting from the park land type appearance and helps with fire hazard
reduction along this section of the creek. No problems have ever been
encountered in the past when allowing stock access to this section of the farm.
The very next day, 2nd of February seven steer calves from the herd placed in
paddocks Sb and Sc were found dead. One calf was found in paddock Sb and the
other calves were found dispersed around paddock Sc.
Photos were taken of the calves (see Appendix One, page 15).
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On the 4th of February 2019 Water samples were taken from a pool of water
that these calves had access to.
These water samples were sent for analysis to the Environmental Analysis
Laboratory (EAL) of Southern Cross University, New South Wales and were
processed on the 8th of February.
Results arrived dated the 15-02-2019. (see Appendix Two, pages 24).

DISCUSSON
Air Pollution.
The extent of toxic gases produced in the Big Swamp is not known. Neither is it
known whether gas contributed to the poor state of health that befell these
calves. Paddock Sb is directly down wind of the Big Swamp known to produce
hydrogen sulphide, a toxic gas to animals.
What is known is that oxidation of the peat and chemical reaction of sulfuric acid
in the soil profile will produce toxic gases especially when originating from an
Actual Acid Sulfate Soil site like the Big Swamp.
As yet, the current and potential impacts resulting from “new” chemical
compounds produced during the wild fires that swept the swamp in 1997-98
and 2010 have not been established. Also, Australia does not have the expertise
to carry out this work.
It was considered that taking air samples was of little value.

Autopsy.
By the time any thought of carrying out an autopsy was considered, too much
time had expired and at some expense, little would have been achieved.
An autopsy was considered at this stage but on advice from veterinarian Michael
Rhodes it was deemed too late to be able to gain any worthwhile results.
Bacterial Infection.
Hygienic procedures were followed during and between castration operations.
The day started with a fine mist and followed with mild weather conditions for
this time of the year.
Michael Rhodes was asked to give his opinion of what might have taken place.
Following is his suggestion.
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There are a few points worth considering regarding Michael’s letter.
• Bacterial infection is a distinct possibility.
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• However, if any infection did occur and was due to stagnant water in
Boundary Creek the most important fact is that groundwater extraction
at the Barwon Downs Borefield had turned this permanent/perennial
stream into an ephemeral one. Boundary Creek pre groundwater
extraction days was never non flowing or stagnant.
• On occasion there would be flows with high levels of toxic water.
• During periods of no flow the creek bed would contain pools of this toxic
water.
• Any stagnation if present would be the direct result of a no flow situation.
• At the time of the deaths the depth of the pools would have provided little
opportunity for the stock to be able to cool off.

• It has not been assessed but any bacteria in the water would
more than likely struggle to survive in water at pH levels of 2.93
and 2.97pH.
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Boundary Creek Water Analysis (see results page 24).
The water in the troughs was not tested as both herds had access to the same
dam water. As the herd in the Sa paddock had not had any deaths it seemed
little point to test this water. The source of the water had been tested in 2015
and was found to be suitable water for stock use.
The two samples sent to EAL for analysis were taken from pools of water in the
bed of Boundary Creek.

Acidosis
Acidosis is a metabolic disorder of the rumen where pH levels decrease very
rapidly. Acidity below a pH level of 6 to 5 supports lactic-acid producing bacteria.
“Acidosis is said to occur when the pH of the rumen falls less than 5.5 (normal
is 6.5 to 7.0). In many cases the pH can fall even lower. The fall in pH has two
effects.
Firstly, the rumen stops moving, becoming atonic. This depresses appetite and
production.
Secondly, the change in acidity changes the rumen flora, with acid producing
bacteria taking over. They produce more acid, making the acidosis worse. The
increased acid is then absorbed through the rumen wall, casing metabolic
acidosis, which in severe cases can lead to shock and death.”
(www.thecattlesite.com)

The water test results.
Acid, aluminium, iron, manganese, nickel, sulfur and cobalt were found to be
elevated and over healthy limits for lactating cows as outlined on the
www.vetmed.wisc.edu web site. Any one of these on its own would have caused
some distress. In combination, reaction between and resulting influences of the
various elements could have created lethal mixtures. This makes it extremely
difficult to determine a definitive answer to how the various combination and
influences played in the role of these deaths, if in fact this was a causal factor.
For example:
Sulfur at 107 mg/L (see test results, pages 22-23) can contribute to acidosis.
Sulfur plays a key role in ruminant animals. While most sulfur on its own is
relatively non-toxic, hydrogen sulphide is highly toxic to animals. Sulfur also
plays a part in the mobilisation and use of copper, iron, zinc and selenium in
cattle.
Aluminium at 70 times above diary stock drinking levels is considerable (see test
results).
SEVEN DEAD CALVES.
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Iron at these levels (see test results) may tie up zinc, other microminerals and
could interfere with anti-oxidants.
Manganese ties up zinc and other minerals.
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Chloride regulates pH balance along with sodium and postassium and at 154
mg/L (see test results) this may add to an imbalance.
However, a pH level at 2.97 (see test results) can be lethal on its own.
The NSW Department of Primary Industries (May 2014) found that pH less than
5.5 will create acidosis. At 2.97 pH, that is 1000 times more acid than 5.5, any
resulting acidosis most certainly has to be regarded as lethal levels. Throw into
the mix the elevated levels of sulfur, would most certainly exacerbate the
severity of the acidosis.

CONCLUSION.
The extremely low levels of acidity is a likely cause of the calf deaths. However,
the addition of varying levels of micro and macro minerals leaching out of the
Big Swamp soils by way of this high concentration of sulfuric acid adds another
dimension. Any one of these minerals by itself or through a combination of
mixture could have contributed significantly to the deaths.
Also, Michael Rhodes’s discussion on bacterial infection has to be taken
seriously.
Another “elephant in the room” is the creation of new and varied minerals
formed during the burning and high heat process within the swamp. What
influence this has on impacts is as yet not understood. The study of these new
compounds is still under investigation.
Whichever way one considers the seven deaths of these calves, the most likely
cause of death has been the contaminants and highly toxic water emanating
from the Big Swamp.
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Calves collected for disposal.
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Pooled water in Boundary Creek in paddock Sb.

SEVEN DEAD CALVES.

19

Page | 20

SEVEN DEAD CALVES.

20

Page | 21

Dry bed of Boundary Creek in paddock Sb.
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APPENDIX TWO. Analysis Results
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APPENDIX THREE.
Description of Info
Stock on hand at time of calf deaths 232
Claves conceived and born on the property.
Lactating Cows
Calves at foot
Male Calves (bulls/steers)
Female Calves (heifers)
Calves found dead
Date calves were found
Who found the calves?
When were they last checked?
Access to creek
Access to trough water
Date water samples were taken
Date samples were sent
Date samples arrived at EAL
Date Analysis results returned from EAL
Other stock on the property
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Paddock Sa

Paddocks Sb Sc

37
37
37
24
13

79
79
79
51
28
7
02-02-2019
RB
01-02-2019
Yes
Yes
04/02/2019
05/02/2019
08/02/2019
18/02/2019
None

Not applicable

NA
NA
01-02-2019
No
Yes
NA

None
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Southern Rural Water were contacted on several occasions regarding the deaths
of these calves and finally confirmed in May 2019 that Southern Rural Water
was taking no action.
As a consequence this Otway Water Book is dated the 9th of June 2019.
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