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A STUDY OF THE IMPACT OF
CONCENTRATION OF ON-SITE
WATER TANKS
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PO Box 5760, Wellesley Street, Auckland 1141

ABSTRACT

On-site tanks are frequently used to attenuate flow from impervious areas
(usually roofs) on individual sites. However, there is very little understanding of
the effect on a receiving open channel of an increasing concentration of on-site
tanks on a catchment. The effects are expected to include changes in peak
discharge and channel erosion,

This paper describes a study performed by Harrison Grierson Consultants
Limited at the request of Auckland Regional Council to examine the impact of
concentration of on-site water tanks.

This study compared two Auckland catchments with tanks used as attenuation
devices only. In both cases, a series of development scenarios was postulated
and the resulting discharge in the receiving channel was calculated for rainfalis
of 2 year return periods, These discharges were then used to estimate the
resulting erosion.

The study indicated that although discharge is attenuated on individual sites, the
cumulative effect can be to increase peak discharge in the receiving channel and
so increase erosion The extent of the discharge increase was also found to be
dependent on the pattern of development,
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1. INTRODUCTION

This report describes a study conducted, using MOUSE, to assess the effect of
increased on-site detention by water tanks, on the potentially erosive flow of a

receiving channel.

Development of a catchment will lead to increased discharge. Stormwater
management systems are put in place to reduce the peak discharge preferably
back to the pre development peak. However, as there is now a greater volume
of discharge, and it is discharged over a longer period of time, the resulting in-
stream hydrograph may have a longer period of erosive discharge particularly
downstream of the development. Geomorphologic studies of stream
development in natural channels have suggested that most erosion is caused by
bank-full discharge of a 12 yr to 2 yr return period.

On-site detention tanks will detain stormwater sufficiently to reduce the peak
discharge from the site. However, the cumulative effect is not well understood.
Previous studies have suggested that a single detention pond may lead to
Increased flooding and more severe erosion downstream of the developed
area.(McCuen, 1979). This raises the question as to whether an increasing
number of on-site tanks would start to act In a similar manner,



This study considered the impact of tanks used to attenuate discharge from
roofs. Two contrasting catchment were used. It should also be noted that this
study Is still continuing and this paper should be considered a description of
work in progress.

2 CATCHMENTS

2.1 SILVERDALE NORTH

2.1.1 TOPOGRAPHY AND SOIL

The catchment in Silverdale, north of Auckland, has a rolling topography with
weathered sedimentary developed soil corresponding to Group C as defined in
TP108. Existing topographical maps showed the Grut Stream as having two
tributaries on the south side. However, when surveyors arrived to survey
channel cross-sections, it was found that one tributary had disappeared under a
pile of earthwork and the other had been substantially modified. Hence the
resulting research catchment consisted of the main Grut Stream and one small
tributary. Before ‘development’ the catchment was pasture and was assigned a
CN of 74

2.1.2 CROSS-SECTIONS AND SUBCATCHMENTS

Fourteen cross-sections were surveyed, 12 on the main stream and 2 on the
short tributary. The cross-sections began at the top of the stream and finished
sufficiently upstream of the outlet to avoid tidal influence.

The catchment was initially subdivided into 7 subcatchments which formed the basis of
the Pre-development MOUSE model. As it was necessary to make a more detailed
allowance for the distribution of the tanks, each subcatchment was broken dewn into a
series of blocks representing 6 — 61 house lots. Post-development modelling was done
on this level. (See Section 3.1) Subcatchment boundaries along with cross-section
locations are show on Figure 1

2.1.3 DEVELOPMENT PATTERNS

For each part of the study two post-development scenarios were run
corresponding to a progressive development of the catchment. These are ‘Upper
Half* where catchment 1,2 and 3 are developed and ‘Whole’ where all
catchments are developed.

2.2 HINGAIA

2.2.1 TOPOGRAHY AND SOILS

In contrast to Silverdale North this catchment has a very flat topography with
alluvial soils corresponding to Group B as described in TP 108. At the time of
surveying much of the catchment was still in market gardens and it was possible
to survey the main stream and one tributary on the north bank. The pre-
development state was classed as CN 78.

2.2.2 CROSS-SECTIONS

Here 11 cross-section were surveyed including 2 on the tributary. Later 2 cross-
sections were obtalned from the topographical map (hodes 0.01 and 0.5). The
final cross-section was approximately 170 m upstream from the outlet to the
Manukau Harbour,

2.2.3 CATCHMENTS

Initially the site was divided into 9 subcatchments. For pre-development
modelling the largest subcatchment was divided into two, and two new cross-
sections obtained from the topographical map. The catchments were
subsequently subdivided into blocks of 7 - 34 house lots. {See Section 3.1).The
subcatchments and cross-sections are shown on the attached Figure 2,

2.2.4 DEVELOPMENT PATTERNS
Four post-development scenarios were run. Table 1. shows which catchments were
developed for each scenario.

Post 1 1

Post 2 1,4,6,7
Post 3 1,4,6,7,10,11
Post 4 All




3.5 OPEN CHANNELS, LINKS, AND RIPARIAN STRIPS

The open channels were modelled as topographies where a cross-section is
specified at each end of the reach and MOUSE interpolates between them in the

course of calculation.

Links from blocks tc the open channel were modelled as circular pipes as wouid
be expected

Strips each side of the channel were assessed as riparian vegetation and added
to the model as individual pervious catchments.






























