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A Geomorphic Framework for the Analysis of
Microplastics in Riverine Sediments

Jerry Miller"** and Suzanne M. Orbock Miller’

'Department of Geosciences & Natural Resources, Western Carolina University, Cullowhee, USA
2Tuscola High School, Waynesville, NC, USA

Abstract. The wide-spread use and persistence of plastics in the
environment have placed them on the list of significant emerging pollutants.
In contrast to marine environments, the analysis of plastic debris, including
microplastics (particles <5 mm in maximum diameter), in freshwater
systems is limited, and even fewer studies have examined microplastics in
riverine sediments. Nonetheless, it has become clear that microplastics are
now a ubiquitous component of riverine ecosystems and their distribution is
dependent on anthropogenic inputs and the physical and chemical processes
that control their transport, transformation, and deposition along the
drainage network. In many ways, the transport and fate of microplastics will
parallel that of other particulate matter that has been extensively studied for
at least the last 50 years. Here, we briefly explore the application of a
geomorphic approach to the assessment of sediment-contaminated rivers to
the microplastic problem, and argue that future studies can significantly
benefit by incorporating the principles of this approach into their analyses.

1 Introduction

The ability to mold synthetic polymers (plastics) into an infinite variety of shapes, combined
with their versatile nature in terms of weight, strength, durability, melting point, and chemical
reactivity have made them virtually indispensable in modern manufacturing. There are about
20 distinct groups of plastics that are extensively used in everything from cosmetic products
and cleansers to clothing, to plumbing, to packaging and ropes, among a host of other
products. The development of synthetic polymers began in the late 1800s [1], but it was not
until the 1950s that plastics were produced on an industrial scale. Since then, plastic
production has increased exponentially, reaching 359 million metric tons [2], and is expected
to increase significantly in the coming years [3].

Unfortunately, plastics released to the environment represent a significant emerging
pollutant found in atmospheric, terrestrial, freshwater and marine systems. Microplastics
(MPs), in particular, have received considerable attention as a global pollutant. While the
definition of what constitutes a MP is a topic of debate, the most widely used definition is
any plastic item measuring <5 mm in its maximum (long) dimension, a size that can be

* Corresponding author: jmiller@email.wecu.edu

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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Faith and development: The role of local
religious organization in community change in
Papua

Elco van Burg"

Vrije Universiteit Amsterdam, School of Business and Economics, De Boelelaan 1105, 108 1HV
Amsterdam

Abstract. Religious organizations have an important role in development
aid. For a long time, this role was not acknowledged by the main players in
the development arena, but this has changed over the last few decades. Yet,
this role is not without tensions, as in particular western donors hold secular
perspectives on development and find it hard to deal with organizations that
want to provide help as well as spread their religion. In this study, I review
the literature on faith-based organizations (FBOs) and present a case-study
of how churches in rural areas of Indonesia’s Papua province fulfill key roles
in local development. To come to a fruitful cooperation between large
development organizations and such indigenous churches, an important
condition is that the role of religion in daily life of these Papuans needs to
be acknowledged.

1 Introduction

In 1998, the World Bank’s president James Wolfensohn started the World Faiths
Development Dialogue (WFDD) as an independent think-tank and established a ‘Directorate
on Faith’ within the World Bank. Both initiatives targeted to facilitate the cooperation
between development donors such as the World Bank and faith-based organizations (FBOs).
Soon, these initiatives received broad criticism, as many were afraid this would blur the
boundaries between church and state [1]. Despite these criticisms, the World Bank has
initiated — or exemplified — a trend towards involving FBOs more in the development agenda.
At the same time, the criticism around the role of FBOs remains the same: blurring church-
state boundaries, only linked to one faith-group, evangelism, et cetera. In this study, I will
first review the role of faith-based organizations in local development and next present a case
study of how churches help in developing local communities the Papua province in Indonesia.

2 Development aid and religion

For a long time, FBOs did not get much attention in development aid policies and studies.
The main opinion was that development aid policy should focus on economic aspects:
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Abstract. Since 2002, Water Footprint concept was developed by Hoekstra as
an indicator of water use behind all the goods and services consumed by one
individual or the individuals of a country, more new concepts and definition
evolved to ‘The water footprint is a measure of humanity’s appropriation of fresh
water in volumes of water consumed and/or polluted’. Water Footprint answers
how earth’s limited freshwater resources are being consumed or wasted through
pollution or by misuse, abuse and disuse. At the highest level of United Nations,
there are Sustainable Development Goals 2030 to achieve development
programmes such as ‘Leaving No One Behind’. From nations to corporations,
reduce Water Footprint contributes to sustainability and in shrinking the Carbon
Footprint to conserve energy with less wastages, less wastefulness at all levels.
Less Water Footprint, Less Carbon Footprint and Less Global Warming. Every
individual as a stakeholder can realise and practise stringently the concept of
Every Drop Counts. Developed countries like Singapore consumed more water
and yet with widespread education, study found that ‘Saving water less of a
concern for younger residents’. The author and co-author provide
mentorship/internship to Universities and Polytechnic to learn ‘Every drop
Counts’ from concept of Water Footprint. The mentees/interns were driven on
learning by listening and undertaking hands-on-real-life measuring individual
Water Footprint at their 3-month internship venue called The Living Lab. They
collected and used every drop of water drips from the taps in the Living Lab to
imbue the true meaning of Every Drop Counts for life-long. Every individual,
home, corporation as well as every country when practises water-saving for
proper use contribute to humanity. The youngsters and the educated must listen,
learn, contribute and secure mother earth’s environment.

1 Introduction

The poem, [1] Rhyme of the Ancient Mariner has this part stanza,
Water, water, every where,
And all the boards did shrink;
Water, water, every where,
Nor any drop to drink.
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Abstract. The current model of a linear economy with end-of-pipe waste
treatment is not sustainable. Cleaner production helps reduce resource use
and emissions, but is still not an optimal solution without considering a life
cycle perspective. Life cycle-based tools such as life cycle assessment and
life cycle costing are useful for identifying optimal environmental and
economic options for product systems. SDG 12 dealing with responsible
consumption and production is key for sustainability. Developing ef a
circular economy requires life cycle thinking and life cycle-based tools for
assessment. All these issues are discussed along with illustrative examples.

1 Introduction

Every activity is associated with some consequences; the desired objective of the activity
usually leading to some benefit to society but also with some undesired outcomes which are
unplanned, but inevitable. In practice, thermodynamics does not allow us to break even and
we will end up losing some utility whenever there is an activity or transformation. Activities
in nature must also follow this law, but a decrease in entropy is powered by energy from the
sun. Activities in nature are part of ecosystems, large and small, which are very delicately
but efficiently balanced in a way that there is no waste per se. All elements/substances move
in cycles which is, for example, easily evident in the hydrological cycle which represents the
cyclic movement of water on earth. There are many such biogeochemical cycles for nitrogen,
sulphur and so on. Industrial activities, on the other hand, have largely been developed in a
linear format — so called take, make, use and dispose (Figure 1). We take valuable resources
from nature, transform them to products which are then used and finally go back to nature in
the form of waste — solid, liquid or gaseous. The loop is not “closed”. Hence, every activity
must somehow lead to some form of pollution being produced.
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