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Welcome to the latest issue of ASSAY – your national acid sulfate soil newsletter. In this edition Dr Steve
Appleyard does some naval gazing on the future of acid sulfate soil management in Australia, we look at
improvements being made in the Tweed and Shoalhaven catchments in NSW, and marvel at a finding of
bacteria living in pure acid. Two new online resources are now available ‐ an updated ASS risk mapping
dataset for NSW, and the new ASSC website. There’s even a sneak peek on what to expect in the
Geoderma special issue!
Please remember that ASSAY is still open for business! If your organisation would like to invest in
maintaining the continuity of our ASSAY flagship while benefiting from some well‐placed promotions,
please feel free to contact me directly at: scott.nichols@dpi.nsw.gov.au.

Happy reading… Scott
Stories and places…

Pg 12: Get in quick!
Conference 24‐29 Sept

Pg 8: Life in pure acid!

Pg 4: Tweed River
improvements

Pg 5: Shoalhaven ASS
treatment
Pg 2: Future of ASS
remediation
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Considering the future of acid sulfate soil management in Australia
Dr Steve Appleyard, Chair, NatCASS
The National Committee for Acid Sulfate Soils (NatCASS) is the peak advisory body for technical,
regulatory and practical expertise in the management of acid sulfate soils in Australia. NatCASS
espouses and promotes the principles of avoidance, disturbance‐minimisation, disturbance‐mitigation
and remediation to the management of acid sulfate soils, particularly as it relates to water quality,
environmental harm, agricultural production and infrastructure degradation.
Since its inception in the year 2000, NatCASS has consistently provided expert guidance on recurrent
and emerging acid sulfate soil management issues to government, the community and industry.
NatCASS has served to highlight that the disturbance of acid sulfate soils is a significant natural resource
management issue and has been instrumental in developing approaches and strategies deigned to
avoid, minimise and mitigate costly damage to aquatic ecosystems, agriculture and fisheries, and to built
infrastructure.
NatCASS was originally responsible for ensuring that the National Coastal Acid Sulfate Soil Strategy was
implemented and this has now been largely achieved because:
•

Acid sulfate soil (ASS) hazard maps have been produced in key coastal areas in each state and
territory jurisdiction;

•

Planning measures linked to the hazard maps have been implemented in many jurisdictions to
avoid or minimise the disturbance of ASS in susceptible areas;

•

Nationally recognised measures for assessing and managing the disturbance of ASS have been
incorporated into guidelines in each jurisdiction;

•

A short‐course has been developed and implemented at least once in each state and territory to
ensure nationally consistent training is available for assessing ASS and managing the disturbance
of these materials;

•

A national newsletter (ASSAY) has been maintained to ensure landholders, local government
authorities and other stakeholders are kept informed of recent developments in managing ASS;
and

•

ASS rehabilitation programs are currently being implemented in five States.

NatCASS has been highly successful in achieving its objectives since 2000, and this success has possibly
led to a degree of complacency in some States and a feeling that acid sulfate soil management problems
have been largely “fixed” and no longer require active management.
However this is not the case, and there are growing existential threats that will mean ongoing work will
be required. In particular, the combined effects of population increases and climate change are likely to
increase the disturbance of acid sulfate soil materials in Australia and will produce a range of
environmental impacts due to both the formation and the oxidation of sulfide minerals in soils and
sediments. Climate change is likely to have significant impacts on coastal acid sulfate soils due to rising
sea‐levels and on inland acid sulfate soils in the southern part of Australia due to decreasing rainfall and
surface runoff, and falling water tables. Additionally, the increasing degree of urbanisation in the
country will mean that many acid sulfate soil management issues will become apparent during programs
of urban development.
To address some of these challenges, NatCASS is currently helping the Commonwealth Department of
Agriculture and Water Resources to develop a series of national guidance documents to provide
information on the following acid sulfate soil management issues that are currently not adequately
addressed in some jurisdiction guidelines:
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•

Groundwater dewatering in ASS environments;

•

Management of dredging of sulfidic sediments; and

•

Management of monosulfidic black ooze (MBO) accumulations.

These guidance documents will be accompanied by a new manual on the field assessment and chemical
analysis of acid sulfate soils which will provide the most up to date information on the assessment of
these soils.
NatCASS intends to continue to play a role in providing up‐to‐date guidance on ASS issues that are likely
to become significant management issues due to the combined effects of climate change and increasing
population in Australia.
NatCASS intends to address these issues by:
•

preparing further guidance documents on the assessment and management of specific issues;

•

by seeking funding for and by championing relevant scientific research and investigations;

•

by the preparation of key scientific papers and their presentation at conferences and
workshops;

•

by seeking funding for and supporting training programs for the management of these issues;
and

•

by maintaining an ongoing dialogue with jurisdictions, industry and the community through the
ASSAY newsletter and through presentations at key conferences and workshops.

NatCASS would like to carry out the following work program over the next two years to address these
objectives (depending on the availability of resources):
Year 1 (2018)
•

Completion of a Code of Practice for the reuse of ASS materials that are excavated and removed
from development sites;

•

Preparation and presentation of four key papers on the use of the national ASS management
guidance documents and the proposed Code of Practice in a session at the National Soil Science
Conference to be held in Canberra in November 2018; and

•

Presentations on the use of the guidance documents and the Code of Practice will be made to
state chapters of the Australian Land and Groundwater Association, the key professional body
for consultants that undertake much of the ASS work in the country.

Year 2 (2019)






Development of a guidance document for assessing and managing potential public health and
environmental risks associated with the release of metals and metalloids, noxious gases and
nutrients in acidified landscapes;
Development of a guidance document for assessing and managing potential public health and
environmental risks associated with the release of metals and metalloids, noxious gases and
nutrients in landscapes undergoing reflooding and the formation of new sulfide minerals; and
Ensure that training materials are developed for the proposed management guidance
documents.

However, the extent to which this work program is undertaken (or is even relevant) will depend to a
large degree on feedback from ASSAY readers who represent a large proportion of the acid sulfate soil
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management practitioners in Australia. Consequently, I and other members of NatCASS would welcome
any feedback that you may have about the proposed work program of the committee and about
whether there is anything extra that we should be doing to support the important work that you are
doing on the ground. I can be contacted by email at steve.appleyard@dwer.wa.gov.au.

NatCASS in Port Macquarie NSW

…in Anglesea, Victoria

and…in Peel Region WA

Recent Tweed River floods – how did they compare to the 1893 and 1954?
Robert Quirk, Tweed Cane Grower
There have been many recorded fish kills on the Tweed. Anecdotal history shows from the very first
European settlers to farm on the flood plain (arriving in the 1860's ) they were informed by the local
indigenous people that the fish die after every big rain fall but it was OK to eat them. There have been
many news reports in early newspapers dating back to the 1920’s through to the 50’s and 60's
culminating in the major fish kill of 1987 when the whole of the Tweed River was sterile of all aquatic life
for 18 months.
Following a very long dry period in 1892 the drought was broken by a very large flood similar in size to
the March flood this year. The fish mortality was extensive in 1893 and farmers were able to shovel the
dead fish off the river banks and take them to their orchards on the surrounding higher country for
fertiliser. The March 2017 event was very similar in many ways with a very dry summer and a very large
flood to follow. The major difference was that the fish did not die this time. The work done by our local
government authority, Tweed Shire Council the sugar cane industry, and researchers over the last 25
years, has insured that the Tweed River is no longer one of the most toxic rivers in Australia but one of
the safest for aquatic life.
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The local sugar cane growers are very proud of their development of best management practice over
the last 25 years. This has allowed them to grow sugar cane in acid sulfate soil landscapes very
successfully while containing the acidity in the landscape, reducing any discharges of acidity to non‐toxic
levels.
McLeods Creek is likely the most studied ASS site in the
world with 12 PhD studies taking place there. Values for
pH have been recorded as low as 1.8 but now it very
seldom drops below 6 pH giving testament to the water
quality improvement from the sugar cane lands.
A recent sighting of a 1.3m eel in McLeods Creek shows
the quality of the water now, in comparison to what
was one of our most toxic waterways. The
improvement to fish habitat was evident from juvenile
fish moving back into the system within one week of
the largest flood recorded since European settlement. A
testament to all those involved in this important work.
For more information contact rgquirk@bigpond.com.

Robert Quirk standing in a field of soy beans on what
was an acid scald 40 years ago. Unfortunately the
flood destroyed them, but cane now grows well on
the scald as well.

Managing ASS on the Shoalhaven River floodplain
Penelope Lumb, Natural Resources Assistant, Shoalhaven City Council

Dr Will Glamore (centre) and staff from
the Water Research Laboratory (UNSW)
undertaking preparations for the
installation of a tidal gate.

The longest journey begins with a single step…and Shoalhaven City Council (SCC), with assistance from
the Water Research Laboratory (WRL)1, have begun the long journey to reduce the impacts of acid run
off into the Shoalhaven River.

1

Water Research Laboratory is part of the School of Civil and Environmental Engineering in the University of NSW. Based in
Manly Vale NSW, WRL’s expertise includes tackling water‐engineering problems, groundwater research and management,
catchment hydrology, and wetland restoration.
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On Friday 28 August, 2017, fifty people attended a field day that was held on a property fronting the
Shoalhaven River. Over a period of a few years the property has developed into a demonstration site
and this was the first time the public had been invited on site to look at several actions, now
implemented, to improve soil and water quality.

The ASS model
The day began with Dr Will Glamore (WRL)
demonstrating the acid sulfate soil model made by WRL
staff.
Accompanied by Dr Glamore’s expert explanation, the
model is proving itself to be a wonderful resource,
demonstrating clearly how and why the problem of ASS
has evolved on the floodplain and what can be done to
reduce the impacts of acid runoff.

Dr Glamore using the ASS model to

The model was made as part of the wider project
funded by the NSW Government Estuary Program in
2016 to provide education about ASS and to develop
two demonstration sites on the Shoalhaven River
floodplain. The field day was a further step in the
implementation of the project.

explain the intricacies of Acid Sulfate Soils.

The group then set off on a farm tour to look at:


The Buoyancy Automated Tidal Gate installed on an agricultural drain to replace the traditional
one‐way flap gate. The gate was designed WRL and manufactured and installed by SCC staff. As
Dr Glamore explained: appearances can be deceiving. Like all good design, it appears simple in
its construction and operation, however the design process was lengthy and complex.

Shoalhaven City Council staff installing
the tidal gate using Kyowa bags as work
platform.



Kyowa Bags. These bags are a Japanese product recently introduced into Australia and being
trialled at the demonstration sites for erosion control and for use as a work platform.



Water quality monitoring. WRL installed four water quality monitoring sondes (below) prior to
the new gate being installed. These will remain in place for 6 months so the impacts of the tidal
gate, on water quality, can be measured. The sondes will monitor pH, electrical conductivity
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(EC), dissolved oxygen (DO), Chlorophyll A, and temperature. A water flow measurement device
was also installed.


Habitat monitoring. Prior to installation of the new gate, Niche Environment and Heritage
undertook an aquatic habitat survey focussing on vegetation, fish water quality, habitat
condition and the presence of weeds and exotics. They will return to undertake post installation
surveys to determine the impacts of the tidal gate on these five indicators. A report will
subsequently be prepared and the findings used to inform future management decisions as
these structures are rolled out across the Shoalhaven. A further benefit will be to educate
property owners of the changes to the aquatic environment on or adjacent to their properties.



Mangrove rehabilitation. A component of a previous project undertaken on the demonstration
property with Local Land Services (LLS) and SCC was to install fencing to prevent cattle accessing
the river bank. It was very encouraging to see the extensive and vigorous mangrove
regeneration at this site adjacent to the drain.



Drain fill. As another component of the LLS project, a section of agricultural drain was filled and
seeded. This section of drain was unnecessary for drainage and water quality was poor. An 80m
length of drain was filled, providing about 500 m2 of new pasture.



Green Waste from SCC’s main waste depot was used to construct a bund to prevent salt water
intrusion from the drain onto low lying areas of pasture. Other low lying, acid effected areas of
paddocks, were also filled with green waste and seeded to provide extra pasture.



Reed cutter bucket. In recent months Council purchased a reed cutter to assist with
management of aquatic vegetation in agricultural drains.

One of four water quality sondes installed in the drain.

Aquatic habitat monitoring

Reed cutter bucket

One of the areas of green waste fill. Group is standing on a
section of filled drain. Cullunghutti (Coolangatta Mountain) in
the background.
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What’s next?
This demonstration site has emerged from the Lower Shoalhaven River Drainage Remediation Action
Plan (RAP) prepared by WRL in 2014. The RAP assesses all the sub‐catchments of the floodplain on a
priority basis; the top priorities being catchments and drains that require the most urgent remediation.
Now that the demonstration site is established, work will begin on improving the functioning of high
priority sub catchments.
As a result of the demonstration site, a farm consultant has become involved in the project and will
develop a farm management plan for each of the selected, priority sub catchments. The work will
include the testing of “ag ploughing” pasture, previously top dressed by ASS drain excavations, to raise
the pH into the desirable 6‐7 range. Ag plough is a deep ripping tyne tractor implement, and used to be
called a Wallace plough in early Permaculture days. The result is aeration of the soil profile allowing
microbial/worm activity and infiltration of water, topdressing, seed, fertiliser etc. and is beneficial as a
stand alone treatment on degraded sites.
Habitat Action Grant funding (NSW DPI Fisheries) was also used in the development of the
demonstration site.
For further information about the RAP and ongoing remediation of the floodplain, contact the project
manager Ray Massie, Coast and Estuaries officer at Shoalhaven City Council: (02) 4428 3503,
Ray.massie@shoalhaven.nsw.gov.au.

Life found in pure acid!
Extract

from

http://www.bbc.com/future/story/20170803-in-earths-hottest-place-life-has-beenfound-in-pure-acid

Known as the “gateway to hell”, the Danakil Depression in Ethiopia is scorchingly hot and one of the
most alien places on Earth. Yet a recent expedition to the region has found it is teeming with life.

The pools are the most acidic places in the world where life has been found (Credit: Alamy; source:
www.bbc.com)
At the site, the temperature regularly reaches 45°C (113F), but it has reached 55°C. Seas of molten
magma ooze just beneath the crust’s surface thanks to two highly active volcanoes: one of them, Erta
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Ale, is one of only a handful of volcanoes to have an active, bubbling lava lake at its summit. The area is
also littered with acid ponds and geysers, and features a deep crater called Dallol.
In the Dallol crater, the geothermal activity increases the temperature even further, so the brine water
reaching the surface is about 100°C. Danakil’s waters have an average pH of 0.2. Hydrogen sulphide gas
and chlorine vapour are emitted.
Yet in March 2017, researchers found life in Danakil, after they managed to isolate and extract DNA
from bacteria. They found that the bacteria are “polyextremophiles” ‐ adapted to extreme acidity, high
temperatures and high salinity all at once. The team found life in a pool where the acidity was measured
as zero pH. That pool is the most acidic place where life has been found on Earth.

Acid Sulfate Soils Centre (ASSC) website
Prof Rob Fitzpatrick, Director: Acid Sulfate Soils Centre (ASSC), University of Adelaide
Dr Luke Mosley, University of Adelaide.
The website of the Acid Sulfate Soils Centre (ASSC) based at the University of Adelaide was launched in
August: http://biological.adelaide.edu.au/acid-sulfate-soil/.
The website includes an Image Gallery, which comprises 20 images of a wide range of acid sulfate soils
from across Australia. Most images include both a landscape view and close‐up soil profile with a
caption summarising the locality and soil classification.
In addition, more detailed background information is provided for each image such as key soil
morphology features (e.g. yellow jarosite‐rich mottles, salt efflorescences, yellowish‐red gelatinous
precipitates, black monosulfidic material) and hydrological properties (e.g. seasonally or permanently
wet; tidal flushing) image descriptions are provided by clicking on a separate URL “Detailed image
descriptions”.
The website also includes background information on acid sulfate soils, including The Atlas of Australian
Acid Sulfate Soils with links to the ‘Australian Soil Resource Information System (ASRIS)’ Data
Repository, data lineage, metadata and key references.
The website includes a list of references to Recent Publications (Manuals/Handbooks, Journal Papers,
Book Chapters, Conference Proceedings and Technical Reports) and News & Events (e.g. Recent
Australian Research Council Discovery Grant for a project titled “Extreme soil acidification and metal
release risks from increasing drought due to climate change”; and Citizen Science in the Lower Lakes).
For further information, contact either Rob Fitzpatrick (robert.fitzpatrick@adelaide.edu.au or 0408 824
215) or Luke Mosley (luke.mosley@adelaide.edu.au or 0428 103 563).

Acid Sulfate Soil Risk Mapping dataset now available for NSW
Humphrey Milford, Senior Scientist ‐ Soil and Land Information System, NSW Office of Environment
and Heritage (OEH)
The Acid Sulfate Soil Risk Mapping dataset produced by OEH has recently been published on eSPADE,
NSW’s spatial viewer for soil and land information. As well as the basic mapping information there are
three thematic maps, describing acid sulfate soil probability, landform process and height AHD.
The dataset is also accessible and downloadable in various forms (including PDF maps and shapefiles)
from the OEH Data Portal. See example below.
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eSPADE is located at http://espade.environment.nsw.gov.au, whilst the OEH Data Portal is found at
http://data.environment.nsw.gov.au. Access to both services is free (data is licenced through CC By 4.0).
For more information contact the author Humphrey.Milford@environment.nsw.gov.au.

Example screenshot of part of the ASS probability layer.

UPCOMING EVENTS – GET IN QUICK!
23rd International Symposium on Environmental Biogeochemistry, Palm Cove, Cairns (Qld)
24‐29 September 2017.
The Symposium brings together environmental scientists
with a diverse range of interests.
Register at www.iseb23.info.
According to the organisers, the major attraction of the
ISEB Symposia is the broad, cross‐disciplinary coverage and single theme format. Attendance is typically
150 people.
2017 Symposium theme is: “From cells to Earth scale processes: traversing the breadth of temporal and
spatial scales in biogeochemistry”.
Topics to be covered in the 23rd ISEB Symposium are:


Biogeochemistry of mined/industrial environments and impacts of resource extraction



Frontier techniques in environmental biogeochemistry and microbiology (e.g. –omics)



Aquatic and terrestrial microbiology including studies on extreme environments



Impacts of pollutants on ecosystems and their remediation
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Biological interactions and transformations of metallic and organic contaminants in the
environment



Soil, water and landscape processes (including atmospheric fluxes/interactions)



Microbe‐mineral‐organic matter interactions



Marine and coastal biogeochemistry (special focus on tropical coastal systems e.g. reefs)



Biogeochemical cycling of major (C, N, P, S) and minor elements ‐ methods, applications,
fundamental and applied studies.

Geoderma special issue ‐ update
Prof. Rob Fitzpatrick, Director: Acid Sulfate Soils Centre (ASSC), University of Adelaide
Update on the publication of the Geoderma Special Issue of papers presented at the 8th International
Acid Sulfate Soils Conference.
The Special Issue of Acid Sulfate Soil papers to be published in Geoderma is currently “in Press” and
includes 16 contributions that are organised within the following four topical areas, which were used
when organising the 62 contributions presented at the 8th International Acid Sulfate Soils Conference
held at the University of Maryland, College Park, USA from 17–23 July 2016:
•

Introduction and Background to Acid Sulfate Soils

•

Sulfidisation

•

Sulfuricisation (included the special symposium dedicated to the late Udo Schwertmann)

•

Assessment and Remediation

The Managing Guest Editor, Martin Rabenhorst and Guest Editors Lee Daniels and Rob Fitzpatrick have
also prepared a Preface/Editorial, which provides a summary of the conference and highlights of the 16
papers. In the next issue of ASSAY, abstracts of the 16 papers will be published together with the
highlights.
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Seeking new ASSAY articles
Scott Nichols
ASSAY is our collective national acid sulfate soils newsletter. It provides a valuable service by distributing
information between the various stakeholders that have a keen interest in the ASS issue and emerging
developments. By continually seeking to improve
ASSAY, we collectively enhance communication and
further develop knowledge‐sharing opportunities within
the national ASS arena.
At ASSAY we are always looking for interesting stories to
include in forthcoming issues. While these can follow
the established format of 1—2 page articles, we are also
looking to include other types of updates that may be
shorter in length.
As long as they are relevant for the field of ASS, you
might think of sending through some anecdotes,
thoughts or musings etc. Perhaps you have an
unusual/interesting photograph to share? How about
some experiences in the field or back in the lab?
Alternatively, maybe you have a bigger story that could
be split into parts and run over two or more issues.
As ASSAY is distributed electronically, we can include
hyperlinks to key websites, detailed documents and
reports. If you are keen to publish some new
information, the use of images, graphs and photographs is strongly encouraged to add a user‐friendly
dimension to plain text. Some ideas for photos that work well include aerial overviews of landscapes;
fine detail with macro close‐ups; images of ‘people doing things’; or time sequences such as ‘before and
after’ remediation works etc.
The opportunity is there to inform the rest of the acid sulfate soil ‘family’ of some of the perspectives
that YOU have about ASS. If you have an idea for a contribution for a future issue, then just send me an
email (scott.nichols@dpi.nsw.gov.au) or pick up the phone (02 6626 1396) and we’ll make it happen.
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Latest publications
Ahmed, M. and Lin, L.S. (2017). Ferric reduction in organic matter oxidation and its applicability for
anaerobic wastewater treatment: a review and future aspects. Reviews in Environmental Science and
Bio‐Technology. 16(2): 273‐287.
Anaerobic treatment processes have the advantages of cost‐effectiveness, energy efficiency, low sludge
yield and potential of resource recovery over conventional aerobic treatment methods and have been
gaining increasing attention as an approach for future wastewater management. An important feature
of anaerobic processes is the use of alternative electron acceptors to oxygen, which renders treatment
flexibility in using redox active elements such as iron and sulfate from other waste materials. Co‐
treatment of acid mine drainage and municipal wastewater, as an example, has been shown to be an
effective method for removing organic materials, metals, and phosphate from the both wastes. It also
suggested the applicability of ferric reduction process in wastewater treatment. Most of the previous
studies on ferric reduction process and iron reducers were conducted in natural systems such as
sediments, soils and groundwater. This paper reviews the significance and fundamentals of the ferric
reduction process, its utility for organics oxidation, controlling factors, reaction kinetics, microbial
processes of iron reduction and its ecology. The paper also evaluates the suitability and discusses future
aspects of using iron reduction for wastewater treatment. Knowledge gaps are identified in this paper
for developing such innovative wastewater technology and process optimization.

Cook, F.J., Hicks, W., Gardner, E.A., Carlin, G.D. and Froggatt, D.W. (2017). Corrigendum to “Export of
acidity in drainage water from acid sulphate soils” [Mar. Pollut. Bull. 41 (7–12) (2000) 319–326]
Marine Pollution Bulletin. 120(1‐2): 438.
The authors regret < On page 320, it is stated that “At low pH < 4.5 aluminium will predominately exist
as Al3 + at a pH of M.0 aluminium changes to Al(OH)2 + in the process it releases a H +. A sequence of
aluminium hydroxides is produced at higher pHs culminated in Al(OH)3 at a pH of M.M.” The M.0 and
M.M should have been 7.0 and 7.7 respectively.>.
The authors would like to apologise for any inconvenience caused.

Demers, I., Mbonimpa, M., Benzaazoua, M., Bouda, M., Awoh, S., Lortie, S. and Gagnon, M. (2017).
Use of acid mine drainage treatment sludge by combination with a natural soil as an oxygen barrier
cover for mine waste reclamation: Laboratory column tests and intermediate scale field tests.
Minerals Engineering. 107: 43‐52. (Special Issue).
Acid mine drainage (AMD) is often treated using active lime treatment, which generates a significant
amount of sludge that contains mainly metal hydroxide precipitates, calcium sulfate, and unreacted
lime. Previous work showed that sludge may have interesting geotechnical and geochemical properties
to be used, in combination with a silty soil, as a part of covers (oxygen barriers) to prevent AMD
generation from waste rock and tailings impoundments. The reuse of sludge can reduce the volume of
natural soil required for site reclamation. Mixtures of sludge and a natural silty soil were tested in the
laboratory (for over 500 days) and in field experiments (4 years) as an oxygen barrier cover placed over
acid generating tailings and waste rock. Data from the testwork include monitoring of leachate
geochemical parameters (e.g. pH, conductivity, metal and sulfate content) and hydrogeological
parameters (water content, suction, effluent flowrate). Results indicate that soil‐sludge mixture is an
efficient oxygen barrier.
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Idaszkin, Y.L., Alvarez, M.D. and Carol, E. (2017). Geochemical processes controlling the distribution
and concentration of metals in soils from a Patagonian (Argentina) salt marsh affected by mining
residues. Science of the Total Environment. 596: 230‐235.
Heavy metal pollution that affects salt marshes is a major environmental concern due to its toxic nature,
persistence, and potential risk to organisms and to human health. Mining waste deposits originated four
decades ago, by the metallurgical extraction of heavy metals, are found near to the San Antonio salt
marsh in Patagonia. The aim of the work was to determine the geochemical processes that control the
distribution and concentration of Cu, Fe, Pb and Zn in the soils of this Patagonian salt marsh. A survey of
the mining waste deposits was carried out where three dumps were identified. Samples were collected
to determine soil texture, Eh pH, organic matter and metal contents and the soil mineralogical
composition. The results shows that the soils developed over the mining waste deposits are
predominantly reddish constituted mainly by iron oxide, hydroxide and highly soluble minerals such as
Zn and Cu sulphates. The drainage from these deposits tends to move towards the salt marsh. Within
the salt marsh, the highest concentrations of Cu, Pb and Zn occur in the sectors closest to the mining
wastes deposits. The sulphide oxidation and the dissolution of the Cu, Pb and Zn sulphates could be the
main source of these metals in the drainage water. The metals in solution that reach the salt marsh, are
adsorbed by the organic matter and the fine fraction of the soils. These adsorbed metals are then
remobilized by tides in the lower sectors of the marsh by desorption from the cations present in the
tidal flow. On the other hand, Fe tends to form non soluble oxides, hydroxides and sulphates which
remain as altering material within the mining waste deposit. Finally, the heavy metal pollutants
recorded in the San Antonio saltmarsh shows that the mining waste deposits that were abandoned four
decades ago are still a source metal contamination.

Idaszkin, Y.L., Carol, E. and del Pilar, A.M. (2017). Mechanism of removal and retention of heavy
metals from the acid mine drainage to coastal wetland in the Patagonian marsh. Chemosphere. 183:
361‐370.
The attenuation of the acid mine drainage is one of the most important environmental challenges facing
the mining industry worldwide. Mining waste deposits from an ancient metallurgical extraction of heavy
metals were found near to the San Antonio marsh in Patagonia. The aim of this work was to determinate
which mechanisms regulate the mobilization and retention of metals by acid drainage. A geological and
geomorphological survey was carried out and samples from the mining waste deposits and the marsh
were collected to determine soil texture, Eh pH, organic matter, Cu, Pb, Zn and Fe content, and soil
mineralogical composition. Metals in marsh plants were determined in above‐and below ‐ground
structures. In the mining waste deposits polymetallic sulphides were recognized where the oxidation
and formation of oxy‐hydroxides and sulphates of Fe, Cu, Pb and Zn occurs. Then, by the alteration of
those minerals, the metals enter in solution and are mobilized with the surface drainage towards the
marsh where adsorption in the soils fine fraction and organic matter and/or by plants occurs. Locally, in
the mining waste deposits, the precipitation/dissolution of Cu, Pb, and Zn sulphates take place in small
centripetal drainage basins. In topographically lower portions of the marsh desorption and removal of
metals by tidal flow could also be happen. The results allow to concluding that the marsh adjacent to the
mining waste deposits is a geochemically active environment that naturally mitigates the contamination
caused by acid drainage.

Nguyen, D.N., Nguyen, T.T., Tran, Q.N., Macdonald, B., To, T.P., Tran, D.V. and Nguyen, Q.V. (2017).
Soil and Rice Responses to Phosphate Fertilizer in Two Contrasting Seasons on Acid Sulfate Soil.
Communications in Soil Science and Plant Analysis. 48(6): 615‐623.
Acid sulfate soils (ASS) are characterized by low pH, aluminium (Al), and iron (Fe) toxicity and are
typically deficient in phosphate (PO4). The application of phosphorus (P) fertilizer could help reduce the
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level of exchangeable Al and Fe, thereby improving the rice growth and yield. Five levels of P (0, 20, 40,
60 and 80kg phosphorus pentoxide (P2O5)/ha) were tested with rice varieties MTL560 in the wet season
and MTL480 in the dry season. The optimum rate of P was 60kg P2O5/ha for rice in the dry season and
80kg P2O5/ha in the wet season. Soil testing showed at the start of the season that there was sufficient P
in the soil. At the end of the season there was a reduction in soil Al and Fe in plots that had P rates
above 40kg P2O5/ha. It is therefore likely that P application reduced Al and Fe toxicity through
precipitation and formation of Al‐P and Fe‐P compounds, which boasted yield, rather amending a soil P
deficiency.

Kanjanarong, J., Giri, B.S., Jaisi, D.P., Oliveira, F.R., Boonsawang, P., Chaiprapat, S., Singh, R.S.,
Balakrishna, A. and Khanal, S.K. (2017). Removal of hydrogen sulfide generated during anaerobic
treatment of sulfate‐laden wastewater using biochar: Evaluation of efficiency and mechanisms.
Biosource Technology. 234:115‐121.
Removal of hydrogen sulfide (H2S) from biogas was investigated in a biochar column integrated with a
bench‐scale continuous‐stirred tank reactor (CSTR) treating sulfate‐laden wastewater. Synthetic
wastewater containing sulfate concentrations of 200‐2000 mg SO42‐/L was used as substrate, and the
CSTR was operated at an organic loading rate of 1.5 g chemical oxygen demand (COD)/L day and a
hydraulic retention time (HRT) of 20 days. The biochar was able to remove about 98.0 (+/‐ 1.2)% of H2S
for the ranges of concentrations from 105‐1020 ppmv, especially at high moisture content (80‐85%).
Very high H2S adsorption capacity (up to 273.2 +/‐ 1.9 mg H2S/g) of biochar is expected to enhance the
H2S oxidation into S‐0 and sulfate. These findings bring a potentially novel application of sulfur‐rich
biochar as a source of sulfur, an essential but often deficient micro‐nutrient in soils.

Karimian, N., Johnston, S.G. and Burton, E.D. (2017). Antimony and Arsenic Behavior during Fe(II)‐
Induced Transformation of Jarosite. Environmental Science and Technology. 51(8): 4259‐4268.
Jarosite can be an important scavenger for arsenic (As) and antimony (Sb) in acid mine drainage (AMD)
and acid sulfate soil (ASS) environments. When subjected to reducing conditions, jarosite may undergo
reductive dissolution, thereby releasing As, Sb, and Fe2+ coincident with a rise in pH. These conditions
can also trigger the Fe2+‐induced transformation of jarosite to more stable Fe(III) minerals, such as
goethite. However, the consequences of this transformation process for As and Sb are yet to be
methodically examined. We explore the effects of abiotic Fez.‐induced transformation of jarosite on the
mobility, speciation, and partitioning of associated As(V) and Sb(V) under anoxic conditions at pH 7.
High, concentrations of Fe2+ (10 and 20 mM) rapidly (<10 min) transformed jarosite to a green rust
intermediary, prior to the subsequent precipitation of goethite within 24 h. In contrast, lower
concentrations of Fe2+ (1 and 5 mM) led to the formation of lepidocrocite. As Kedge XANES
spectroscopy revealed some reduction of As(V) to As(III) at higher concentrations of Fe2+, while Sb L‐1‐
edge XANES spectroscopy indicated no reduction of Sb(V). The transformation processes enhanced Sb
mobilization into the aqueous phase, while As was instead repartitioned to a surface‐bound
exchangeable phase. The results imply that Fe2+ induced transformation of As/Sbjatosite can increase
Sb mobility and exert major influences on As partitioning and speciation.

Kefeni, K.K., Msagati, T.A.M. and Mamba, B.B. (2017). Acid mine drainage: Prevention, treatment
options, and resource recovery: A review. Journal of Cleaner Production. 151: 475‐493.
Acid mine drainage poses severe environmental pollution problems due to its high acidity, toxic metals
and sulphate contents. In this review, the available prevention of acid mine drainage generation,
treatment options and their importance in light of the future perspectives are briefly discussed. The
possible resources to be recovered such as ferric hydroxide, ferrite, rare earth metals, sulphur and
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sulphuric acid and their economic benefit are discussed. Furthermore, the importance of mine tailing for
stabilisation of contaminated soil and production of building materials are highlighted. Overall, this
review has shown that the resource recovery and reuse is a non‐debatable holistic approach to
environmental sustainability and acid mine drainage pollution reduction. Finally, the future perspective
and areas that deserve indepth exploration are underscored.

Luke, H., Martens, M.A., Moon, E.M., Smith, D., Ward, N.J. and Bush, R.T. (2017). Ecological
restoration of a severely degraded coastal acid sulfate soil: A case study of the East Trinity wetland,
Queensland. Ecological Management and Restoration. 18(2): 103‐114.
A severely degraded acid sulfate soil wetland near Cairns, Queensland, has been returned to a functional
estuarine habitat using a cost‐effective, low‐technology method based on the reintroduction of tidal
water. Gradual increases in tidal inundation, combined with targeted liming of the tidal stream, restored
conditions that promoted chemical and microbial processes leading to the rapid recolonisation of
mangrove communities and other estuarine flora and fauna. Protocols and understanding developed at
East Trinity can be readily applied to other coastal acid sulfate soil sites.

Mattsson, T., Lehtoranta, J., Ekholm, P., Palviainen, M. and Kortelainen, P. (2017). Runoff changes
have a land cover specific effect on the seasonal fluxes of terminal electron acceptors in the boreal
catchments. Science of the Total Environment. 601: 946‐958.
Climate change influences the volume and seasonal distribution of runoff in the northern regions. Here,
we study how the seasonal variation in the runoff affects the concentrations and export of terminal
electron acceptors (i.e. TEAs: NO3, Mn, Fe and SO4) in different boreal land‐cover classes. Also, we make
a prediction how the anticipated climate change induced increase in runoff will alter the export of TEAs
in boreal catchments. Our results show that there is a strong positive relationship between runoff and
the concentration of NO3‐N, Mn and Fe in agricultural catchments. In peaty catchments, the relationship
is poorer and the concentrations of TEAs tend to decrease with increasing runoff. In forested
catchments, the correlation between runoff and TEA concentrations was weak. In most catchments, the
concentrations of SO4 decrease with an increase in runoff regardless of the land cover or season. The
wet years export much higher amounts of TEAs than the dry years. In southern agricultural catchments,
the wet years increased the TEA export for both spring (January‐May) and autumn (September‐
December) periods, while in the peaty and forested catchments in eastern and northern Finland the
export only increased in the autumn. Our predictions for the year 2099 indicate that the export of TEAs
will increase especially from agricultural but also from forested catchments. Additionally, the predictions
show an increase in the export of Fe and SO4 for all the catchments for the autumn. Thus, the climate
induced change in the runoff regime is likely to alter the exported amount of TEAs and the timing of the
export downstream. The changes in the amounts and timing in the export of TEAs have a potential to
modify the mineralization pathways in the receiving water bodies, with feedbacks in the cycling of C,
nutrients and metals in aquatic ecosystems.

Shamsuzzaman, S.M., Begum, M., Saud, H.M., Samsuri, A.W., Hanafi, M.M. and Jantan, N.M. (2017).
Impact of nitrification inhibitor with organic manure and urea on nitrogen use efficiency and yield
performance of MR219 rice in acid sulphate soil. Bangladesh Journal of Botany. 46(1): 373‐380.
Supplement.
A glasshouse experiment was designed to study the effects of nitrification inhibitor (Dicyandiamide:
DCD) with organic manure and urea on nitrogen use efficiency (NUE), growth performance and yield of
MR2I9 rice. DCD along with N source increased NUE and apparent N recovery over that of sole
application of urea. Application of DCD along with urea and oil palm compost (OPC) resulted in the
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highest NUE (25.94 kg/ha) and fertilizer N recovery by rice (61.75%) together with the highest increase
of panicles/hill (17.43%) and filled grains/panicle (9.42%) over urea alone. The highest grain (21.95%)
and straw (13.86%) yield increase over control was achieved from DCD with urea and OPC reflecting as
the most potential combination to improve NUE and rice yield in acid sulphate soil.

Tang, J., Xue, Q., Chen, H.H. and Li, W.T. (2017). Mechanistic study of lead desorption during the
leaching process of ion‐absorbed rare earths: pH effect and the column experiment. Environmental
Science and Pollution Research. 24(14): 12918‐12926.
High concentrations of ammonium sulfate, often used in the in situ mining process, can result in a
decrease of pH in the environment and dissolution of rare earth metals. Ammonium sulfate can also
cause desorption of toxic heavy metals, leading to environmental and human health implications. In this
study, the desorption behaviour and fraction changes of lead in the ion‐absorbed rare earth ore were
studied using batch desorption experiments and column leaching tests. Results from batch desorption
experiments showed that the desorption process of lead included fast and slow stages and followed an
Elovich model well. The desorption rate and the proportion of lead content in the solution to the total
lead in the soil were observed to increase with a decrease in the initial pH of the ammonium sulfate
solution. The lead in soil included an acid‐extractable fraction, reducible fraction, oxidizable fraction,
and a residual fraction, with the predominant fractions being the reducible and acid‐extractable
fractions. Ninety‐six percent of the extractable fraction in soil was desorbed into solution at pH = 3.0,
and the content of the reducible fraction was observed to initially increase (when pH >4.0) and then
decrease (when pH < 4.0) with a decrease in pH. Column leaching tests indicated that the content of
lead in the different fractions of soil followed the trend of reducible fraction > oxidizable fraction > acid‐
extractable fraction > residual fraction after the simulating leaching mining process. The change in pH
was also found to have a larger influence on the acid‐extractable and reducible fractions than the other
two fractions. The proportion of the extractable fraction being leached was ca. 86%, and the reducible
fraction was enriched along the migration direction of the leaching liquid. These results suggest that
certain lead fractions may desorb again and contaminate the environment via acid rain, which provides
significant information for environmental assessment and remediation after mining process.

Wang, D., Xie, F., Wu, M., Liu, G.X., Zong, Y. and Li, X. (2017). Stress Corrosion Cracking Behavior of
X80 Pipeline Steel in Acid Soil Environment with SRB. Metallurgical and Materials Transactions A‐
Physical Metallurgy and Materials Science. 48A(6): 2999‐3007.
Self‐designed experimental device was adopted to ensure the normal growth of sulphate‐reducing
bacteria (SRB) in sterile simulated Yingtan soil solution. Stress corrosion cracking (SCC) behavior of X80
pipeline steel in simulated acid soil environment was investigated by electrochemical impedance
spectroscopy, slow strain rate test, and scanning electron microscope. Results show that the presence of
SRB could promote stress corrosion cracking susceptibility. In a growth cycle, polarization resistance first
presents a decrease and subsequently an increase, which is inversely proportional to the quantities of
SRB. At 8 days of growth, SRB reach their largest quantity of 1.42 x 10(3) cells/g. The corrosion behavior
is most serious at this time point, and the SCC mechanism is hydrogen embrittlement. In other SRB
growth stages, the SCC mechanism of X80 steel is anodic dissolution. With the increasing SRB quantities,
X80 steel is largely prone to SCC behavior, and the effect of hydrogen is considerably obvious.

Witte, S. and Giani, L. (2017). Genesis of soils from Holocene tidal deposits at the North Sea coast.
Catena. 156: 124‐130.
The Southern North Sea coast has served as an exemplification to analyse and discuss the genesis of
soils from Holocene tidal deposits. The accumulation wedge of Holocene tidal deposits at the North Sea
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coast is artificially embanked for the most part. In the enclosed area (hinterland) a variety of different
soils developed. Disparate models attempting to explain the genesis of these soils deduce genesis of
hinterland soils from recent foreland conditions, disregarding that geogenic preconditions have
fundamentally changed. By consolidating and reviewing established literature we show that differences
in geogenic preconditions are the initiating key for a feasible model. Describing geogenic preconditions
to infer pedogenic processes, we develop a model comprising four different development pathways.
High settling velocities and regular flooding, as present in the foreland, cause high inputs of mineral
sediments and carbonate, moderate sulfur dynamics and thus the development of calcareous soils.
Synsedimentary decalcification prevails in irregularly flooded areas due to enduring low sedimentation
rates, low carbonate inputs and moderate sulfur dynamics under alternating redox states, as mainly
proposed for the unobstructed landscape. High contents of soil organic matter (SOM) facilitate intensive
sulfur dynamics creating potential acid sulfate soils (PASS), which become extreme acid upon oxidation
(actual acid sulfate soils (AASS)). A great gradient in depositional conditions, occurring at unobstructed
plain coasts, enables the deposition of deflocculated fine‐grained sediments which promotes the
formation of very compact soils with low water conductivities. Although this proposed model is based
mainly on conditions known from the German North Sea coast, it is shown that shaping geogenic and
pedogenic processes are applicable to other humid coastal regions around the world.
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