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Issues of water quality in stormwater harvesting:
Comments on Fisher-Jeffes et al. (2017)

Stormwater harvesting (SWH) has long been considered a potential solution to water insecurity in water-scarce
areas, especially in urban settings with a high proportion of impermeable surfaces.’? The recent paper in this
journal by Fisher-Jeffes et al.* provides a summary of the potential benefits of SWH in South Africa, grouped under
three themes: water security, flood prevention and additional benefits through enhancing natural assets. Some
specific examples of SWH reuse and management were provided from the Western Cape region to illustrate their
points. Whilst it is absolutely the case that, on a national scale, SWH is an under-exploited resource in South Africa,
there are many problems with stormwater use that are not discussed in the article but which may significantly limit
the extent to which this greywater is beneficial to the environment and communities. In this commentary | highlight
additional factors not considered by Fisher-Jeffes et al.%, but which are significant in a South African context,
including (1) climate and precipitation variability, (2) water quality, (3) management of urban water systems, and
(4) infrastructural and community adaptive capacity. | then identify some future research directions.

Firstly, ensemble climate models for southern Africa are consistent in their predictions of an overall future drying trend
across the region, but all models suggest significant spatial variations in precipitation trends, changes in seasonality
and a shift towards heavier single-event rainfall.>¢ Fisher-Jeffes et al.* mention increased evapotranspiration as a
climate change impact but this has minimal effect on individual storm events. A more significant effect of heavier
rainfall is increased overland flow, flooding and impacts, including loss of life and property. SWH of such events is
problematic because of high water volumes, which can overwhelm sewer transport and storage capacity’, and the
sudden onset and unpredictable timing of individual storm events®. Such climate variability has implications for the
development and sustainability of infrastructure for managing stormwater, and how this management imperative
is built into any future plans for wider water resource management systems (e.g. management of potable water,
existing greywater, sewage/sanitation).®

Secondly, water quality is a very significant issue with respect to the reuse of stormwater or other greywater, but
was not mentioned by Fisher-Jeffes et al.* who assumed that all stormwater is potentially available for use. In
the urban environment, however, stormwater flow over roads washes sediment, trash and many chemicals into
sewage systems. The latter components include oil, spilt fuel, heavy metals (e.g. lead, copper, zinc, chromium,
manganese), polycyclic aromatic hydrocarbons and non-volatile organic compounds derived from fuel, tyre wear
etc.”" Airborne chemical pollutants and particulate matter can experience wet or dry deposition on to the land
surface or vegetation, and can also get washed into the sewer system.? Collectively, these pollutants result in
lowered water quality and significant potential human health effects, including from E. coli and novovirus.'"
Biofiltration through urban wetlands, discussed below, is a key method for cleaning contaminated water and
improving water quality.

Thirdly, management of urban water systems, including stormwater, requires an understanding of future patterns
of climate and urbanisation'®, and potentially conflicting water management issues of aquifer recharge, maintaining
urban rivers and water quality, equity of service provision, and economic sustainability'®'”. Studies are now looking
at the functioning of urban water systems from the viewpoint of integrated systems management, and flux and
water budget modelling.®'® These methodological approaches are better able to incorporate greywater as part of
the active water management system rather than as an unquantified part of the precipitation input to the system. 81
Fisher-Jeffes et al.* take the position that SWH can reduce flood risk when water is stored in retention dams on
rivers, or when pumped into aquifers. More integrated and sustainable ‘systems’ approaches to water management
are not discussed.

Lastly, for SWH to become a reality in urban settings, significant changes in water management thinking are
needed. These changes may involve devolution of water management decision-making to the community level, to
build community resilience and water security.?*?' The social and institutional barriers to widespread stormwater
use identified by Fisher-Jeffes et al.%, including regulatory frameworks for potable water supply, can be better
tackled through bottom-up community initiatives, including use of domestic water butts, urban food gardens and
urban greening of waste ground. These initiatives have been shown to have positive community benefits as well
as reducing run-off and improving wastewater quality.?? Such ideas of sustainable and integrated water systems
represent an emerging research field in sub-Saharan Africa.?

In summary, the article by Fisher-Jeffes et al.* highlights many of the advantages of SWH but does not expand upon
their limitations or the interconnections between stormwater, natural hydrological (river) systems in urban areas, and
the built infrastructure of urban water management. Many studies show that stormwater can be naturally cleaned
by biofiltration through urban wetlands?, and this method has the advantage of providing green spaces within the
urban environment, cooling local climate and increasing biodiversity and human well-being. An alternative option
for urban areas is to develop soakways alongside roads and pavements, which has not yet been explored. Water
from green roofs or from roof catchment systems may be of better quality than stormwater run-off from roads,
and thus can be used for different purposes within integrated water systems. Thus, not all stormwater exhibits the
same properties or has the same filtration needs. In South Africa, SWH has greatest potential in urbanised areas
with impermeable surfaces, not in rural areas where land surface run-off following storms results in significant
negative impacts such as soil erosion, and contamination by sewage or agricultural run-off. In South Africa, future
changes in climate, urban planning and infrastructure must be considered in the design and management of water
systems, which are needed for sustainable development and climate resilience.
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