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Over the next six months, presentations will focus on the key activities impacting 

on Te Whanganui a Tara water quality and health. We will keep on referring back 

to this diagram to illustrate how the natural cycle has been changed and in 

particular how the activity or subject being discussed has altered the natural 

cycle or where it sits in the natural cycle. 

This is a very simple diagram of the natural water cycle. It is is a continuing 

process of evaporation, condensation, precipitation and groundwater.

Human activities have profoundly changed this natural cycle by considerably 

altering the land on which we live. Land use and land management change the 

hydrology that determines flood hazard, water resources (for human and 

environmental needs) and the transport and dilution of pollutants. 

Although this  in not rocket science, it is really only now that it is being 

recognised that the management of land and water are inextricably linked.
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Note the substantial change in land use 
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Impervious Surfaces Increase Runoff

Impervious surfaces are hard surfaces, such as sidewalks, streets, and rooftops, that don’t allow 

water to seep into the ground. Water that does not soak into the ground becomes runoff and 

travels across surfaces to the nearest body of water.

As the amount of impervious surfaces increases, more runoff is created and less water is able to 

soak in, or “infiltrate,” into the ground. Infiltration is very important because water that travels 

slowly to creeks and streams sustains their flows through drier spells, which is good for aquatic 

life. Water that travels slowly through the ground also gets filtered by natural processes before 

it reaches the water body.

Water that travels too quickly to creeks and streams can pick up and carry a lot more sediment 

and other pollutants. It also hits creeks and streams in a rush, which worsens erosion and 

flooding.
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Flashier flows not only mean lower baseflows, but also higher peak/flood flows that can 

damage human infrastructure through flooding, and – combined with the typical 

straight, hard armouring of urban streams (to rapidly convey flood flows) – degrade 

instream habitat for freshwater organisms. Many stream organisms cannot withstand 

such high flows in the straight, armoured environments that provide no refuge or hiding 

spaces away from the strong currents.
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Greater Wellington “manages” rivers for a variety of purposes 

including flood protection

This image is of the Silverstream weir. You can see the force / 

hydraulic action of the flood waters. This action cause erosion and 

scour. The weir use to be fully covered by the river bed, but the 

energy of the flood flows has moved the river bed exposing the weir, 
which is now a partial fish barrier.
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A vicious cycle:  The more we changed the landscape, the more we removed the forest 

and vegetation, the more impervious surface we added, driven by the demand for land, 

the greater the risk of flooding comes. Therefore the greater the engineering required.  

Because we had built so close to the river – flood became a serious issue – we came up 

with solutions to reduce risk – straightening the river further.
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Hutt estuary has been highly modified. NB, the sand spit in the bottom left, the harbour 

mouth is now dredged, this has implications for the natural delivery of sand to the 

surrounding beaches.
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Maintenance needs for flood-conveying channels further constrains suitable habitat. NB, 

the concrete lining and straight channels.
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In 1909 the Hutt estuary was much larger and included several large lagoon arms 

and extensive intertidal flats and saltmarsh vegetation. Over the next 50 years, 

most of the intertidal flats and lagoon areas were re-claimed and the estuary was 

trained to flow in one channel between rock rip- rap lined banks.

1, 1847, port Nicholas from the hills above Petone

2, 1853 Shows Hutt River estuary with Rimutaka Range in background and the 

dense forest of the original Petone landscape

3, 1800s… Taita Gorge area

4, Date: 1846 By: Gold, Charles Emilius, 1809-1871
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Some, like 19 year old artist and surveyor Charles Heaphy, were particularly 

captivated by the estuary, which he thought was “most interesting and 

picturesque”, and he recalled “the enormous number of waterfowl frequenting 

the mouth of the Hutt River. Cormorants [shags], ducks, teal, oyster catchers, 

plovers, sand-pipers, curlew, and red-legged waders…”

This wood commences about a mile from the sea, the intervening space being a 

sandy flat and a flax marsh. Of the larger birds, the kokako, the rail, pukeko, 

pigeon, kaka and huia were numerous…

From the pa [at the mouth of the river] we pulled up the Waiwhetu River, which 

there had lofty pine trees [kahikatea] on its banks. The various bends were very 

beautiful and secluded, and seemed to be the home of grey duck and teal, and 

numerous other wild fowl … As seen from the ship, or the hills, a lofty pine wood 

appeared to occupy the whole breadth and length of the Hutt Valley, broken only 

by the stream and its stony margin. 
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The modern-day extent of development has encroached the flood plain and estuary, 

constraining the ability of the river to wander – and creating the need for stopbanks to 

prevent overflow in times of flood to protect the increasing value (to us) of urban land 

encroaching upon it.  The river now has a very constrained corridor of existence, limiting 

the options for ecological restoration above current levels.
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Its not all bad news. Although the Hutt river and its floodplain has been substantially 

impacted by development and encroachment, within its  current corridor it still supports 

important biodiversity, species of value, recreation….. 
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A range of flood mitigations
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The investigation was designed on the basis of gaps identified by GWRC’s ESci

Department to

further GWRC’s understanding of the effects of flood protection activities, and in 

particular, the

extraction of gravel from the wetted channel of the Hutt River.

Gravel extraction lowers bed levels (which increases channel capacity).
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The riffle area changed from a large wide relatively steep riffle that switched 

from one bank to another and supported a diverse range of flow velocities and 

depths, to more of a riffle/run type habitat that was narrower, less steep, and did 

not switch from bank to bank. It also appeared to contain more uniform flow 

velocities and depths when compared to the habitat prior to gravel extraction. A 

reduction in habitat diversity/complexity as a result of these types of works is 

consistent with observations made from other significant instream flood 

protection activities in the region (pers. obs.).

Despite several large ‘freshes’ occurring, including two with flows >250 m3/s 

(compared with a

median flow of ~14 m3/s), observations indicate that even seven weeks after the 

completion of the

gravel extraction, the riffle habitat remained significantly altered (although the 

habitat did appear to

be trending back towards more of a riffle than a run. An even larger fresh 

occurred

shortly after this investigation was completed (580 m3/s on 5 February 2013) and 

this was
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considered to further revert the impact site to riffle habitat that was more similar 

to pre-gravel

extraction condition (Cameron 2013).
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Immediately after the gravel extraction had taken place, the substrate present at 

the impact site reduced in size. Prior to gravel extraction around 60% of the 

riverbed comprised small or large

cobbles, whereas immediately after gravel extraction the proportion of riverbed 

comprising small or

large cobbles reduced to around only 23%.
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Downstream sediment – study targeted riffles not slow areas 
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This plot shows that the macroinvertebrate community composition was significantly 

different at the impact site directly after instream works (as indicated by the 5 data 

points on the right side of the plot). This is what you would expect following such a large 

disturbance. However, follow up sampling 7 weeks later showed that the 

macroinvertebrate community at the impact site had recovered and was similar to the 

upstream and downstream communities. The community was also similar to the one 

that existed 9 weeks earlier (before instream works). 
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Different species of fish live in different habitat types. Bluegill bullies in riffles / higher 

velocities, migrating koaro in the slower sections 
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Note the change in habitat directly after Flood Protection activities
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As a result of changes in river flow path due to the gravel extraction activity, a 

section of

(previously wet) river channel at the impact site was cut-off from the main 

channel and subsequently

dried up (Figure 1.9).

Approximately 200 hundred bullies (that showed signs of life) were returned to 

the main section of

the flowing river. These were predominantly common and Cran’s bullies but also 

included redfin

and bluegill bullies. Small numbers of lamprey ammocoetes and koura were also 

found and returned

to the river. Four large (ranging in size from approximately 400 to 600 mm TL) 

dead brown trout

were also observed in this area
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A reach in the Hutt River at Belmont, at GWRC cross sections XS690 to XS710, was 

identified by GWRC as an area where flood protection works would be required due to 

severe erosion of the true left bank. The proposed works include bed re-contouring 

which would be required over a river length of 220m with a total surface area of 

approximately 6,800 m2 to achieve a new channel alignment and to repair the eroded 

bank.
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The works caused a major change in habitat characteristics at the works site. The 

channel was straightened and simplified by removal of a meander and gravel bar. Several 

areas of swift riffle habitat were lost and had not been re-established seven weeks after 

completion of works. The works caused some increase in substrate embeddedness, but 

no increase in fine sediment cover or any significant change in substrate particle size.

27



28



Fine sediment plume from instream activities. The plume can carry along way 

downstream and result in fine sediment smothering the river bed. Suspended sediment 

can clog fish gills and deposited sediment can smother benthic dwellers 

(macroinvertebrates) as well as encourage periphyton growth.

29



Deposited fine sediment in the Hutt River has been linked to toxic algae blooms. Photo. 

Upstream of Melling Bridge. 
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Six sites of significance were identified in the proposed Natural Resources Plan 

for indigenous birds that use the rivers as habitat. All of those sites were in the 

Hutt River and include the nesting habitat of pied stilt (see Figure 5) that use two 

discrete sections of the river: from Silverstream to the eastern end of Awa 

Kairangi Park, and alongside Te Marua golf course. Two of only eight nesting 

colonies of black shag have been also identified – one opposite Te Marua golf 

course and one near Melling Bridge, while a large gravel island just south of the 

Ava railway bridge is an important roost site for a number of threatened bird 

species. Large numbers of coastal bird species; red-billed gulls, royal spoonbills, 

pied shags and variable oystercatchers are present in the lower reaches of the 

Hutt River.
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Grave extraction at mouth reducing the supply of fine sediment to Eastbourne, Lowry’s 

bay 
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The works resulted in a significant change in habitat at the impact site, 

specifically a shift from riffle-type habitat with a variety of depths and flow 

velocities to more of a run-type habitat with more uniform depths and flow 

velocities (ie, less habitat diversity). After seven weeks the overall habitat at the 

impact site still appeared to be significantly altered, indicating that habitat can 

take months to re-establish to pre

extraction condition.

• Changes to stream channel shape and geomorphology, • Changes to the compaction 

and size distribution of the stream substrate, • Mobilisation, re-suspension and 

increased deposition of fine sediment and associated effects on water clarity and 

benthic habitat, • Physical disturbance of, or change of, in-stream and riparian habitat • 

Physical destruction of plants and animals • Disruption of fish spawning and/or 

migration

By the second post-works survey the proportion of habitat types was little different from 

the first post works survey, despite a significant high flow event in the intervening period. 

In particular the swift shallow riffle habitat that was lost as a result of the works had not 

been re-established by river processes. 
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In summary, the works caused a marked increase in suspended solids and turbidity in the 

water column and an associated increase in nitrogen and phosphorus concentrations. The 

results show however that dissolved nutrients did not increase during the works, 

suggesting that the nutrients were bound to particulate material and would not 

necessarily be available for plant growth. It is noted that biochemical conditions inside 

Phormidium-dominated mats can, in some instance, be conducive to the release of 

loosely bound phosphorus, in which case phosphorus may become available for uptake 

by periphyton (Mark Heath, pers com.)

The riffle area changed from a large wide relatively steep riffle that switched from 

one bank to another and supported a diverse range of flow

velocities and depths to more of a riffle/run type habitat that was narrower, less 

steep, and did not

switch from bank to bank.

While affected reaches

will begin to revert to, or re-establish habitat qualities similar to, pre-gravel 

extraction condition, this

may take weeks or even months and will be dependent on the frequency and 

magnitude of freshes a

river system may experience.
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Similar investigations in three rivers in the Ruamahanga catchment indicate that fish 

fauna recovery can occur rapidly provided suitable habitat is available (Death & Death, 

2013). 

Where habitat is lost and is not reinstated as part of the works programme, the recovery 

of fish communities is expected to occur more slowly and will depend on the occurrence 

of high flow events in the river to re-work bed material.
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