1 FAQ Series 1: Stormwater overview

User Note to FAQ Series 1

Please note that this series is intended to provide the context and setting for the remainder of the FAQ series. It
purposefully does not seek to quantify stormwater quality data (for example), or to establish whether stormwater
has adverse effects that require action. Rather these points are addressed at a high level (see: What does this
mean for an RCA?) and will be expanded within the relevant subsequent series.

FAQl.1l: What is stormwater?

Stormwater is runoff generated after rainfall, and in southern and alpine parts of New Zealand, snow melt. The
term stormwater can also be applied to runoff generated from over watering (e.g. from dairy or farmland
irrigation). Road asset managers are likely to encounter, and may need to manage, stormwater generated from all
these sources.

After infiltration into the soil surface, evaporation, and plant
uptake, residual runoff may give rise to stormwater
discharges. Stormwater travels down gradient firstly as
overland flow or sheet flow. Often overland flow
concentrates into ephemeral, intermittent, or temporary
watercourses before flowing into a permanent water body.
Overland flow may also be generated when reticulated
systems surcharge or overflow.

The guantity of stormwater discharged from any given
rainfall event can depend upon many factors such as:

A Storm size (duration and intensity); Flooding of the Tinui River in 1992
Source: Wairarapa Times - Age

A Ground cover type and the degree of

imperviousness (i.e. hard surfaces that do not allow
infiltration such as buildings or pavement) versus natural cover (e.g. pasture through to forest);

A Soil type and pre-existing ground saturation levels; and
A Topography.

Stormwater generated from snow melt will also be affected by the intensity of preceding snow conditions,
ambient temperatures, and whether previous melting episodes have occurred (for example).

In the context of the need to address issues of sustainable transport within the updated New Zealand Transport
Strategy, the Land Transport Management Act, and the 2008 Amendment, Government Policy Statement, and
preceding that the Resource Management Act, the focus of road asset managers must shift to the quality of road
runoff. Stormwater may give rise to flooding and other quantity related effects, which may either impede traffic
or affect road infrastructure, and therefore be of interest to road asset managers. Visible stormwater quality (e.g.
litter), can also directly impact on road operations, however quality related effects tend to be less immediately
visible and can occur remote from the road itself. Consequently in the past, stormwater quantity has been the
primary focus of road asset managers.



FAQLl.2: What are the key stormwater issues?

There are four key stormwater issues:

FAQL.2.2: Stormwater quantity

As access is improved and land development occurs,
invariably the degree of impervious, impermeable
surfaces also increases. For an RCA, this will
comprise the sealed carriageway, footpaths, cycle
paths and bus ways. These surfaces do not allow rain
to infiltrate the ground, and typically more runoff is
generated than in the undeveloped condition (an
exception may be where existing, natural soils already
have little absorptive capacity such as Onerahi
Chaos). Hard, compacted, engineered fill (e.g. in
berms, medians, and batters), and even exposed
earthworks sites will also reduce infiltration and may
also contribute to increased runoff. This has the effect
of reducing infiltration to groundwater, reducing base
flows within watercourses, and increasing runoff and
therefore the potential for flooding.
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If hydraulic improvements have been undertaken, watercourses straightened, or a reticulated (piped)
stormwater network has been constructed, then stormwater will likely also be delivered to any given
point along the system more quickly than previously. This affects the time of concentration, and can
result in stormwater arriving in a way that can cause cumulative effects; either resulting in, or
exacerbating, flooding. The increase in flood duration and / or water speeds can also result in the scour

and erosion of channels as the channel adjusts to a
new state of equilibrium. This process mobilises
sediment, which can impact on the environment.
Ongoing channel scour and changes in the runoff
regime can also result in the undermining or scour of
built infrastructure such as bridge piers, abutments,
and culvert outlets.

In addition to the physical symptoms, changes in
stormwater quantity can directly affect the well being
and sustainability of communities. Effects can be
particularly noticeable if development (whether
urbanisation or farming) has occurred within flood
prone areas, below critical flood levels, or even if an

Karangahake Gorge in flood, 2006
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overland flow path is blocked. Roads, and particular key arterial routes and State highways, form an
important part of emergency response networks and if flooded may impede rescue efforts.




Milford Road after flooding, 1979 Kaikorals main street in flood, 1993
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The effects of increases in stormwater quantity are explored further in FAQ Series 2: Stormwater quantity
aspects:

A Does imperviousness matter?

A what approaches have been used?

A" What should be considered?

A What s the relevance to emergency preparedness?
A Howdol get funding?

A" How do I effect change?

A" What are others doing?

FAQ1.2.3: Stormwater quality

Human activity results in the generation of pollutants
and contaminants. Where these contaminants are
particularly toxic, or accumulate within the
environment, these can result in adverse effects.
Vehicles generate pollutants from engine and tyre
wear, and from exhaust (further details are provided
in FAQ Series 3: Stormwater quality aspects). Whilst
national criteria define the level of contaminants
discharged via exhaust (for example), road design,
congestion and other factors within the control or Litter discharged to the coast

. . Source: Island Bay Marine Education Centre
influence of an RCA can also contribute to the

amount of vehicle generated contaminants.



In addition to vehicular discharges, litter is frequently dropped onto roads, and yet more contaminants
may directly arise from spills, accidents, and overflowing sewers. This means that the range and type of
contaminants encounterd can vary widely and could include any goods or potential contaminant
transported by road (from milk to rat poison). Contaminants can also be generated on adjacent properties
and may be discharged into the roadis stormwater system from direct kerbside discharges, or indirectly
as overland flow (eg wash water or yard run off), or as a consequence of flooding, dust, or spray.

Common contaminants include:

A Hydrocarbons;

A Heavy metals (in particular copper and zinc);
A" Rubber;

A Dust, sediment, and particulates;

A Litter; and

A" Faecal matter (e.g. from stock trucks).

Road surfaces also absorb and hold heat more readily so that road runoff can cause sudden spikes in
water temperature in adjacent water bodies. Other physical effects may also arise, including changes in
dissolved oxygen levels within a receiving environment. The characteristics and effects arising from
these contaminants are discussed in greater detail within FAQ Series 3: Stormwater quality aspects.
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Building wastes spilling to road
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Stormwater pollution
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Other than direct discharges or spills, contaminants accumulate on the road and verges. Frequently
contaminants can cause the clogging of pavement pores resulting in greasy or slippery surfaces, the
effect of which is often highlighted during the first downpour after a long dry-spell. Unless an RCA has a
particular maintenance programme aimed at removing the build-up of contaminants, this material and any
other contaminants present, is washed from the road in stormwater. Because there is no defined source,
road contamination is typically considered to be inon-point sourceb pollution. The first part of a rain
storm can contain proportionately higher contaminant concentrations (first flush) and is particularly
noticeable after prolonged dry spells and in areas with high vehicle counts.




When runoff is not treated, contaminants are delivered via stormwater into streams, lakes, and beaches
where the contaminants can have toxic or other adverse effects upon the environment or human health.
Even when treatment does occur, 100% contaminant removal is unlikely. See also: FAQ1.2.4: Receiving

Environment Effects.

The effects of increases in stormwater quality are
explored further in FAQ Series 3: Stormwater quality

aspects:
A Does quality matter?
A Performance standards versus the BPO ¢ what(s
right for us?
A" What approaches have been used?
A" What should be considered?
A" How do I get funding?
A" How do | affect change?
A What are others doing?
FAQl.2.4: Receiving environment effects

Students surveying stream
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Changes in hydrology, such as the timing, velocity, and quantity of storm flows, together with degraded
water quality can cause a range of adverse effects, such as (but not limited to):

A
A

Smothering of habitat, fish eggs, food,;

Loss of habitat (e.g. stream erosion, increased
flows / temperature, reduced oxygen, increased
turbidity, altered substrate);

Altered predator / prey relationships (e.g.
increased turbidity affecting feeding patterns or
changes in food type);

Abrasion and other physical damage to fauna
(such as skin or gill damage);

Reduced or altered biodiversity;

Displacement (dislodgement of fauna and flora
downstream in larger events);

Barriers (to movement and migration);
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