MEMORANDUM
@ MWH. &% @ Stantec

,f/ R _/"’""ﬁ-
_— _—
% Anna Bridgman DATE: 25 November 2016
CC: Richard Peterson REF: 80509150
FROM: David Cameron MWH New Zealand Ltd

SUBJECT: Flood tide flows from the Hutt River to the Waiwhetu Stream

Current monitoring conducted as part of the Seaview Outfall option assessment shows that water flow
speeds at the Hutt River mouth are normally around 0.01 m/s except during storm-driven rain when
the river has been observed to flow into the harbour at a rate over 4 m/s continuously for a period of
up to three days. The data also show that, outside of large storm events, upstream flow in the Hutt
River can occur both at depth and at the surface for some part of the tide cycle, but not at the same.?!

Observations made in the Waiwhetu Stream show relatively strong upstream flows both at depth and
at the surface during the incoming tide. However, the interaction between the Hutt River and the
Waiwhetu Stream during the incoming tide has not been specifically investigated.

In order to provide further information about the interaction between the Hutt River and the Waiwhetu
Stream, a release of rodamine dye into the Hutt River was conducted on 25 November 2016 at the
Option 2 outfall location, approximately 20m downstream of Waiwhetu Stream mouth. The intention
was to use dye as a visual tracer to show the extent to which a discharge entering the Hutt River at
that location would be carried into the Waiwhetu Stream with the incoming tide. The dye release set-
up is shown in Figure 1.
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Figure 1: Dye release setup in the Hutt River 20m downstream of the Waiwhetu Stream mouth

1 stevens, C., Brewer, M., Elliot, F., Grant, B., and Richard, G. (2013) HCC Plume Dispersal Data Report. Prepared by NIWA
for Hutt City Council
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The Hutt River dye release was initiated at 10:00 a.m., nearly one and a half hours after low tide which
occurred at 8:42a.m. The dye release was completed at 10:30. During this period a moderate wind
was blowing from the north-west diagonally across the river and downstream. Observations made
during this period (see Table 1) show that:

e The Hutt River near the true left bank flowed in a downstream direction throughout the incoming
tide, both at depth and at the surface. The north-west wind would have assisted surface water
movement in this direction (refer Figures 2 and 3).

e Salinity ranged between 7.7 and 8.15 ppm, indicating a mixture of freshwater and seawater
(brackish water).

e A series of spot releases of dye into the Waiwhetu Stream mouth during this period showed a
relatively strong upstream water movement in the Waiwhetu both at depth and at the surface
(refer Figure 4).

e Water flowing downstream along the Hutt River near the true left bank was observed to be flowing
into and upstream along the Waiwhetu Stream.

Table 1: Observations in the Hutt River 20m downstream of the Waiwhetu Stream mouth

Conductivity Salinity Observation of dye plume
Status Time
(uS/m) (ppb)

-- 9.55am 10,800 7.95 none

Downstream, close to true left bank;
Start dye release 10:00am 11,182 8.15 no movement towards Waiwhetu Stream

Downstream, close to true left bank;
Dye release 10:15am 10,906 7.92 no movement towards Waiwhetu Stream

N Downstream, close to true left bank;

Finish dye release 10:30am 10,300 7.70 no movement towards Waiwhetu Stream

Figure 2: The dye tracer observed flowing downstream during the incoming tide
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Figure 4: View of dye tracer moving upstream in Waiwhetu Stream (from a spot release of dye at
stream mouth)
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