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18. Tūtaekurī, Ahuriri, 
Ngaruroro, and Karamū 
(TANK) catchments   

Key points:
• A signifi cant amount of 

sediment is lost from the land, 
and this is one of the main 
stressors in streams, rivers, and 
the estuary. Dissolved reactive 
phosphorus (DRP) is also a 
problem in many streams and 
rivers. 

• Coastal waters show the 
infl uence of river inputs, 
although are still within the 
ranges observed elsewhere in 
New Zealand.

• Summer and autumn droughts 
in 2019-20 and 2020-21 lowered 
groundwater levels and surface 
water fl ows and increased 
water demand, all of which are 
interdependent.

• Groundwater quality in 
general is very good, but 
shallow, unconfi ned aquifers 
in the Heretaunga Plains and 
Poukawa Basin are vulnerable 
to contamination from land-use 
activities.

Figure 18-1. Land cover in the TANK catchments . The ‘other’ category includes built-up areas (settlements, urban parkland, and transport 
infrastructure) and bare surfaces such as bare soil, gravel, and rock.

Land Cover

The Tūtaekurī, Ahuriri, Ngaruroro, and Karamū (TANK) 
catchments cover about 350,000ha, draining the eastern 
fl ank of the Kaweka Ranges, from steep inland hills to the 
lowland Heretaunga Plains. Sheep and beef farming covers 
a signifi cant part of all four catchments.  A large proportion 
of the Tutaekuri and Ngaruroro catchments is in indigenous 
vegetation. Horticulture occupies a relatively small 
proportion of the catchments compared with other land 
uses. Orchards and vineyards take up 3.6% of the land area 
and cropping accounts for just 3.3% of total land. 

While sheep and beef farming is the dominant land use throughout 
the catchments, other land use types differ signifi cantly among the 
catchments (Figure 18-1). About a third of the Karamū catchment is 
orchards, vineyards, and cropping, and 20% of the Ahuriri catchment is 
urban. The Tūtaekurī and Ngaruroro catchments have high proportions 
of forestry and native vegetation. Ngaruroro has the greatest area of 
native vegetation, with about 50% of land in native forest, kānuka/
mānuka shrubland, and native grassland combined – mostly at the top 
of the catchment in the Ruahine and Kaweka Ranges. In contrast, less 
than 1% of the Karamū catchment is covered in native vegetation.

Land cover in the TANK catchments has been reasonably stable, and 
only minor changes occurred from 2001-2018 (Figure 18-2). The most 
notable change was in forestry, as some areas have been harvested, 
others replanted, and new areas planted. The Karamū catchment had 
some increase in urban areas and in cropping, and in the Ngaruroro 
catchment, some areas of shrubland and grassland were converted into 
cropping, orchards, and vineyards.
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The total sediment load 
generated in TANK catchments 
is approximately 1 million tonnes 
per year, which is estimated to 
be about three times more than 
before humans arrived in New 
Zealand (Figure 18-3). There are two 
dimensions to this human-induced 
sediment load: the total sediment 
load (which is determined by the 
size and yield of the catchment) 
and how much of this load is 
caused by human activity and is 
therefore manageable. 

For example, the Mangaone River 
has the highest sediment load in 
the Tūtaekurī catchment (about 
158,000 tonnes per year), and 
human activities more than tripled 
the load coming naturally from the 
catchment. On the other hand, the 
tributaries to the Ahuriri lagoon 
carry the equivalent of one-third 
of the Mangaone load (c. 50,000 
tonnes), but this amount is six 
times more than before human 
settlement. 

Figure 18-2. Land cover change for the TANK catchments (350,000ha) between 2001 and 
2018. The ‘other’ category includes built-up areas (settlements, urban parkland, and transport 
infrastructure) and bare surfaces such as bare soil, gravel, and rock.

Figure 18-3. Annual sediment load from the hillslopes in the TANK catchments before human 
settlement and today.
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Climate

The TANK area was hit hard by the extreme weather events in Hawke’s Bay during the last three 
years. Parched soils prevailed throughout the area during the summer and autumn droughts of 
2019-20 and 2020-21, while in November 2020, Napier was struck by intense rainfall that fl ooded 
parts of the city and rendered some houses uninhabitable.

Figure 18-4. Seasonal and annual rainfall for 2018-2021 in the TANK catchment, shown as a percentage of the long-term average.

Both trends are consistent with climate change 
projections. On the other hand, a predicted greater 
prevalence of easterly winds in summer may bolster 
rainfall in lowland areas.

Long, hot and dry summer and autumn seasons and 
the timing of rainfall have a signifi cant infl uence 
on water bodies. Rainfall affects how much water 
is available in surface water systems, how much 
is recharged into groundwater aquifers, and how 
much is needed for irrigation from surface water and 
groundwater abstraction. 

Air quality

The TANK catchments are the most populated area of 
Hawke’s Bay. HBRC air quality monitoring is focused here 
because our cities generate the most air pollution. 

Air quality in the TANK area is good most of the time and now largely 
meets the National Environmental Standards for Air Quality (NES-
AQ), after concerted efforts to reduce levels of fi ne particulates from 
residential wood burners. While Napier is defi ned as an unpolluted 
airshed, the NES-AQ will need to be consistently met in Hastings over 
the next few years for that airshed to be regarded as unpolluted. 

HBRC still receives many complaints about air pollution, which 
refl ects the impact that local sources of contaminants can have on 
neighbourhoods. Furthermore, new research into the health effects of 
air pollution is changing our defi nition of good air quality. It may be a 
challenge for residents of the TANK area to continue to meet health 
guidelines as they are revised in the future.

Annual rainfall during the last three years was in the 
normal range, between 80% and 120% of the annual 
average. Dry summer (except 2018-19) and autumn 
seasons were balanced in some areas by a wet spring 
(Figure 18-4). 

No long-term trend in rainfall has been detected in 
lowland areas, but a long-term decline in summer 
rainfall in the Kaweka Range has implications for 
rivers with headwaters high in the western ranges. 
In addition, evapotranspiration rates appear to be 
increasing, which will further decrease available water. 
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The main groundwater resources in this 
catchment are the Heretaunga Plains aquifer 
system, the Poukawa aquifer system, the 
Moteo Valley, and the upper Ngaruroro River 
valley (Figure 18-5). Demand for groundwater 
is highest in the alluvial aquifer systems, 
which can store and transmit large quantities 
of groundwater. 

Figure 18-5. Groundwater resources in the TANK area. 

Groundwater quantity

The largest and most productive of the region’s 
aquifer systems is beneath the Heretaunga Plains. 
Sediments from the Tūtaekurī, Ngaruroro, and Tukituki 
Rivers together with coastal, lagoonal, estuarine, and 
embayment deposits have formed both confi ned 
and unconfi ned aquifers. These sustain the fl ows of 
streams and rivers, and provide water for households, 
irrigation, and industry.
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Groundwater use

The total volume of groundwater used by resource consent holders provides an indication of 
how much pumping pressure exists on the groundwater systems in this area. On the Heretaunga 
Plains, approximately 95% of the groundwater volume consented has been metered since 2016. 
This means we have a good indication of actual groundwater used over the last fi ve years. 

Figure 18-6. Metered groundwater use in the Heretaunga Plains between July 2016-June 2021.

Between 2016-2021, the volume of groundwater 
used on the Heretaunga Plains ranged from 55 to 
70 gigalitres, making the Heretaunga Plains aquifer 
system the most productive groundwater resource 
in the region. This is approximately triple the volume 
used in Ruataniwha and about six times more than the 
combined use from all other groundwater resources in 
Hawke’s Bay. 

Since 2016, metered groundwater consents have taken 
a monthly average of about 4300m3 per consent and 
combined about 65 gigalitres per year (Figure 18-6). 
Half of this volume is taken year-round for industrial 
and municipal purposes, while the other half is used 
mainly between December and April for agricultural 
purposes such as irrigation. This means demand 
for groundwater is greatest during the summer and 
autumn months.  
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Impacts of groundwater pumping

The most commonly observed impact of groundwater pumping is a lowering of groundwater 
levels. The extent and level of lowering increases as the rate, volume, and number of groundwater 
takes increase. In the Heretaunga Plains, the volume and number of groundwater takes has been 
increasing for decades, and therefore groundwater levels have declined.  

The largest impacts occur over the summer and autumn months when groundwater demand is at its peak. Over 
time, this has caused groundwater levels to lower more quickly during summer and autumn than during other times 
of the year (Table 18-1). The impacts on groundwater levels vary over time and among areas. However, on average 
groundwater levels across the Heretaunga Plains have lowered between 0.8 to 2 metres over the last 40 years. 

1 As calculated using Sen’s slope method for wells with statistically signifi cant trends. Based on each well’s full monitoring period.

2 https://www.hbrc.govt.nz/assets/Document-Library/Publications-Database/5018-Heretaunga-Aquifer-Groundwater-Model-Scenarios-Report-
fi nal.pdf
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Most wells in the Heretaunga Plains are drilled deep 
enough to cope with the changes occurring. However, 
in some areas such as Bridge Pa, the pump systems 
are not always installed deep enough, or able to access 
the full well depth. In these locations, particularly 
during late summer and early autumn, a decline in 
groundwater levels can cause water supply issues. 

Another less commonly observed impact of lower 
groundwater levels is a decline in surface water 
fl ows. For many lowland streams, the discharge of 
groundwater to surface water helps sustain fl ow 
throughout the year. This is particularly important 
for maintaining healthy aquatic ecosystems during 
low-fl ow periods. Groundwater pumping can extract 
groundwater that would have otherwise contributed to 
the fl ow of streams and rivers.  

Table 18-1. Rate of change in monthly groundwater levels in the Heretaunga Plains (m/year)2. 

HBRC evaluates the effects of groundwater pumping on 
surface water fl ows through analytical and numerical 
modelling. This modelling indicates that groundwater 
pumping has reduced most surface water fl ows on the 
Heretaunga Plains, and this reduction increases with 
groundwater use 2.  

New policies and rules in the RRMP will help manage 
groundwater quality and quantity in this catchment. The 
plan change includes an allocation limit for groundwater 
abstraction from the Heretaunga aquifer system, which 
will help to control the impacts of groundwater pumping. 
The HBRC website has more information on the rules and 
policies used to manage groundwater use in the TANK 
catchments (https://www.hbrc.govt.nz/services/policy-
and-planning/plan-changes/).
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Figure 18-7. Seasonal groundwater level conditions in the Heretaunga Plains between 2018-2021. Categories are: Below normal = 0-25th percentile. 
Normal = 25-75th percentile. Above normal = 75-100th percentile. Wells with fewer than 10 years of records are excluded from the analysis.

Climate impacts on groundwater 

Superimposed on the effects 
of groundwater pumping are 
the impacts caused by climatic 
conditions. Prolonged periods 
of dry weather exacerbate 
declining groundwater levels 
by both reducing aquifer 
recharge and increasing the 
demand for groundwater use. 
This means pumping occurs for 
longer, which further reduces 
groundwater storage.

In autumn 2019-20, groundwater levels were below normal, with many 
sites experiencing their lowest ever monthly readings (Figure 18-7). These 
extreme levels followed many months of below normal rainfall and 
relatively high volumes of groundwater use. 

Drought conditions prevailed over summer and autumn of 2020-21, 
resulting in further high groundwater use and below normal groundwater 
levels. In contrast, groundwater levels during the summer of 2018-19 were 
near normal, with some sites experiencing their highest ever groundwater 
levels. This followed a period of above normal rainfall and the second 
lowest groundwater use since 2012. 
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Figure 18-8. Connectivity between land and aquifer: nutrients from land-use activities 
can enter an unconfi ned aquifer, and water between rivers and an unconfi ned aquifer 
are in exchange. A confi ned aquifer is largely isolated from land-use activities by 
deposits of low permeability which form a confi ning layer.

Within the TANK catchments, there 
are two groundwater systems: 
the extensive Heretaunga Plains 
and the much smaller Poukawa 
Basin. Groundwater quality is 
infl uenced by a multitude of natural 
factors, including the rock type 
and mineralogy of the aquifer, its 
structure, proximity to the coast, how 
long the water is underground, and 
the connection with the atmosphere 
and oxygen. These processes 
infl uence the movement of minerals 
and salts between the groundwater 
and the surrounding aquifer structure. 

In the southern Heretaunga Plains and the 
Poukawa Basin, groundwater can be very low 
in oxygen (called a reduced state), resulting 
in naturally elevated concentrations of iron, 
manganese, and arsenic that exceed the 
Drinking Water Standards of New Zealand 
(DWSNZ) at certain locations. This is the 
natural state of the groundwater and is not a 
consequence of human activities (Figure 18- 
8). This also occurs within the deep confi ned 
groundwater system at the coast.

Groundwater quality is also infl uenced by 
human activities where there is a connection 
between the aquifer and the land above. In 
an unconfi ned aquifer, the groundwater is 
connected to the surface and can be directly 
recharged by rainfall and surface water. As 
recharge enters the groundwater system, it 
can transport nutrients and contaminants 
into the aquifer. 

The western part of the Heretaunga Plains 
groundwater system is an unconfi ned aquifer 
that is connected to the land surface. The 
aquifer system becomes confi ned towards 
the coast, where thick deposits with low 
permeability overlie the aquifer and isolate 
it from the surface. The quality of central 
Heretaunga Plains groundwater is generally 
very good and the confi ned aquifer has 
some protection from land-use activities 
above. However, shallow (<30m depth), 
unconfi ned aquifers are more vulnerable to 
contamination. The effects of land-based 
activities on groundwater in these areas are 
refl ected in peaks of nitrate concentrations 
(Figure 18-9).

Groundwater quality  

Figure 18-9. Monitor wells 1191 (screen 18 to 21m depth) and 8521 (screen 
12.8 to 30.5m depth) are shallow unconfi ned aquifers and show variability 
of nitrate-nitrogen (NO3-N) over time because of changes in land use or 
management practices.
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While groundwater in 
unconfi ned aquifers can be 
infl uenced by human activities, 
it can also resurface into 
streams, rivers, and wetlands 
through springs and seeps. 
This in turn infl uences the 
water quality of the receiving 
surface water. Contaminated 
groundwater discharge may 
deteriorate surface water 
quality, while good quality 
groundwater discharge can 
improve the water quality of 
streams by diluting what is 
already there. 

Groundwater and surface water 
are hydraulically connected 
in the Heretaunga Plains and 
Poukawa Basin. The Regional 
Resource Management Plan 
(RRMP) limit for nitrate-
nitrogen (NO

3
-N) in TANK 

groundwater is <1g/m3, which 
recognises the connection 
between groundwater and 
surface water. Most of the 
groundwater monitor wells 
comply with this limit, and 
wells that exceed the limit are 
typically in unconfi ned aquifer 
systems (Figure 18-10). 

The other nutrient of concern 
in this catchment is dissolved 
reactive phosphorus (DRP). 
DRP can become problematic 
where groundwater conditions 
are reduced, because low 
oxygen means phosphorus is 
kept as DRP in solution and 
is available to be transported 
into other environments. This 
happens predominantly in 
the lower southern area of the 
Plains and within the Poukawa 
Basin (Figure 18-11). 

Figure 18-10. Groundwater NO3-N concentration, redox status and land use. Blue dots comply with the 
TANK NO3-N limit for groundwater.  
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Figure 18-11. Groundwater DRP concentration, redox status and land use. Elevated DRP occurs in 
unconfi ned, reduced groundwater that is under short-rotation cropland and orchards, vineyards, or 
other perennial crops. 

In groundwater, a small 
component (generally 
<0.1g/m3) of DRP is from 
natural sources like volcanic 
rocks and specifi c soils 
and sediment, with higher 
concentrations generally 
from human activities. 
Most of DRP comes 
from activities such as 
fertiliser, erosion, or human 
and animal waste. DRP 
concentrations up to 1.22g/
m3 have been observed 
in the Heretaunga Plains 
and Poukawa Basin, which 
is ten times greater than 
concentrations that could 
potentially be from natural 
sources.

There are no DRP limits 
for groundwater, but for 
surface water the limit is 
<0.015g/m3. This is low in 
comparison to the potential 
natural groundwater 
concentration of up to 
0.1g/m3. Groundwater 
springs and seeps deliver 
a relatively small fraction 
of fl ow to receiving surface 
water bodies. Therefore, 
DRP concentrations in 
groundwater discharge need 
to be much greater than 
natural levels to adversely 
affect surface water quality. 
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Surface water fl ows

Normal fl ows were observed in the TANK catchments in 2018-19, while the following two years 
were particularly dry. For 2020-21, both the 7-day annual low fl ow and the annual mean fl ow were 
less than 75% of the long-term average in the reaches between the headwaters of the Ngaruroro 
and Tūtaekurī Rivers and the lowland streams (Figure 18-12). 

Figure 18-12. River fl ows in the TANK catchments shown as a percentage of the long-term average.
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River water quality

The Tūtaekurī and Ngaruroro 
catchments are large rivers with 
headwaters in the forested hills 
of the Ruahine and Kaweka 
Ranges. The streams are gravel-
dominated and come together in 
the mainstem as a wide, braided 
riverbed before entering the 
sea. They are highly valued for 
recreational activities like trout 
fi shing, rafting, and swimming. 

In contrast, the Karamū and Ahuriri 
catchments are much smaller and drain 
mainly lowland country. Many of these 
streams have naturally soft sediment 
beds and aquatic plant growth. These 
low-gradient streams are important 
habitat for fi sh, including inanga 
(whitebait), smelt, grey mullet and yellow 
eye mullet that prefer slow fl owing water 
along with pools for feeding and habitat. 
These catchments are important for 
mahinga kai, especially tuna, as well as 
being valued for recreational activities.

Water quality monitoring highlights three 
main areas of concern for surface water 
quality in the TANK catchments: high 
phosphorus concentrations, impaired 
invertebrate communities, and elevated 
Escherichia coli (E. coli) concentrations 
(Figure 18-13). 

Figure 18-13. Bands (A = Good, D/E = Poor) in the National Policy Statement for Freshwater 
Management (NPS-FM) for river attributes in the TANK catchments.  DRP = dissolved 
reactive phosphorus. MCI = macroinvertebrate community index. Grading based on 
latest fi ve years of available data.

Figure 18-14: Median dissolved inorganic nitrogen (DIN) concentrations for sites in the 
TANK catchments, relative to ANZECC upland and lowland (2000) or Biggs (2000) 
periphyton trigger values.
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All four TANK catchments have areas with high 
phosphorus concentrations. DRP in the monitored 
tributaries in all TANK catchments is substantially 
elevated above natural conditions and fails the national 
threshold for DRP. In fact, the Karamū and Ahuriri have 
among the highest DRP concentrations in all of Hawke’s 
Bay. This is likely to lead to signifi cant changes in the 
aquatic ecological communities in these catchments. 
In contrast, the Ngaruroro and Tūtaekurī mainstems 
have low phosphorus concentrations, because clean 
water from the forested upper catchment dilutes the 
contaminants discharged from tributaries. 

The pathways for phosphorus vary depending on the 
catchment. When it rains in the hill country (Tūtaekurī 
and Ngaruroro catchments), sediment and attached 
phosphorus is washed into the streams and rivers. 
In low lying areas (Karamū and Ahuriri), some of the 
phosphorus comes through subsurface drainage into 
the streams. 

Macroinvertebrate community index (MCI) 
measurements indicate that the upper catchments 
of the Tūtaekurī and Ngaruroro have healthy 
macroinvertebrate communities (Figure 18-15), whereas 
the Karamū and Ahuriri catchments have the lowest 
MCI scores in the Hawke’s Bay. Fewer invertebrate 
species are found at Karamū and Ahuriri sites 
compared to the average, and many species that are 
pollution sensitive are completely absent. 

The MCI was developed to indicate organic pollution, 
but other factors also have an impact on the 
invertebrate community in streams (see Ecosystem 
Health chapter). Very low index scores suggest a 
severely compromised life-supporting capacity 
that is not exclusively due to organic pollution. The 
recommended focus for freshwater ecosystem 
management is to prioritise improvement in these 
lowland streams. 

Figure 18-15. MCI in the TANK catchments. 1: Ngaruroro River at Kuripapango, 2: Ngaruroro River at Whanawhana, 
3: Ohara Stream at Big Hill Rd, 4: Poporangi Stream at Kereru Station, 5: Poporangi Stream at Big Hill Rd. Bridge, 6: 
Ngaruroro River d/s Hawkes Bay Dairies, 7: Maraekakaho Stream at Maraekakaho, 8: Waitio Stream at Ohiti Rd, 9: 
Ohiwia Stream at Broughtons Bridge, 10: Ngaruroro River at Fernhill, 11: Tūtaekurī Waimate Stream at Chesterhope, 12: 
Ngaruroro River at Chersterhope, 13: Tūtaekurī River at Lawrence Hut, 14: Mangatutu Stream at Mangatutu Station 
Bridge, 15: Tūtaekurī River U/S Mangaone, 16: Mangaone River at Rissington, 17: Tūtaekurī River at Puketapu, 18: Tūtaekurī 
River at Brookfi elds Bridge, 19: Poukawa Stream at Te Mahanga Rd, 20: Poukawa Stream at Stock Rd, 21: Karewarewa 
Stream at Paki, 22: Awanui Stream at Flume, 23: Mangarau Stream at Te Aute Rd, 24: Herehere Stream at Te Aute Rd, 
25: Raupare Stream at Ormond Rd, 26: Ruahapia Stream at Show Grounds, 27: Clive River U/S Whakatu Rail Bridge, 28: 
Taipo Stream at Church Rd.
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Improving stream health with riparian planting

Figure 18-16. Comparison 
of lowland streams 
without (left) and with 
(right) riparian vegetation

3 For more information, see https://www.hbrc.govt.nz/environment/farmers-hub/riparian-planting/.

The Karamū and Ahuriri are small 
catchments draining mainly lowland 
country in the Heretaunga Plains 
and the coastal area around Napier. 
Because of their low gradients, the 
streams tend to accumulate fi ne 
sediment and provide ideal growing 
conditions for aquatic plants. 

Under natural conditions, these streams 
support healthy and diverse ecosystems. 
They provide plenty of habitat for fi sh that 
migrate between rivers and the ocean and 
for a diverse community of invertebrates 
that prefer slower-fl owing habitats. In these 
stream types, stable substrate and cover 
would naturally include tufts of aquatic 
plants; riparian vegetation hanging into the 
stream; and roots, branches and wood that 
falls into the stream. 

Many streams now lack a high quality riparian 
zone (Figure 18-16). This leads to more direct 
sunlight, which generates excessive aquatic 
plant growth. The plants can clog the channel, 
obstruct fl ow, trap more fi ne sediment, 
and cause very low dissolved oxygen levels 
at night. The lack of shade also leads to 
excessively high water temperatures. 

One of the most effective ways to improve 
stream health is to plant riparian vegetation. 
This benefi ts the stream by providing shade, 
which keeps aquatic plant growth at a healthy 
level, freeing up the channel for better fl ow, 
creating a buffer between land and water, and 
keeping the water cool. It also creates habitat 
for aquatic invertebrates and fi sh.

Designing effective riparian zones can be 
complicated, but a simple rule of thumb is 
that at least 70% shade across the stream 
channel is needed to improve stream health. 
If you are planting on both sides of a stream, 
plants should be about as high as the stream 
is wide to achieve effective shade. If only one 
side of the stream is planted, the vegetation 
will need to be taller and overhanging the 
channel (Figure 18-16; Figure 18-17). An east-
west fl owing stream needs taller plants than 
a north-south fl owing stream 3.  

Figure 18-17 Design for effective riparian planting to provide shade and improve 
stream health.
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Estuary and coastal water quality

Figure 18-18. Te Whanganui-a-Orotū/Ahuriri Estuary 
(photo by Peter Scott, www.abovehawkesbay.co.nz).

Similarly, the Waitangi Estuary (Figure 18-20) – which is 
the common mouth of the Tūtaekurī, Ngaruroro, and 
Clive Rivers – has a long history of modifi cation due to 
both earthquake activity and human changes. Despite 
these modifi cations, the two estuarine systems 
support important feeding and roosting areas and 
coastal fi sheries habitat. However, the value of the 
estuaries is likely to be compromised by water quality 
issues. 

Healthy estuarine systems are able to fi lter nutrients, 
which are essential for organic production. However, 
when excess nutrients are available, this can result 
in enrichment such as algal blooms and hypoxic 
(low oxygen) sediments. Similar to the freshwater 
systems entering these estuaries, dissolved reactive 
phosphorus (DRP) levels in the Ahuriri and Waitangi 
Estuaries are higher than elsewhere in Hawke’s Bay, 
and considerably higher than the national median for 
similar estuaries. For the Waitangi Estuary, dissolved 
inorganic nitrogen (DIN) levels also indicates some 
nutrient enrichment. 

Te Whanganui-a-Orotū/Ahuriri Estuary is 
the remnant of the former Ahuriri Lagoon 
(Figure 18-18). Natural and human-induced 
changes to the area over the last century 
have considerably altered the estuary. It is 
a nationally important example of tectonic 
processes, as the lagoon was drained 
following uplift in the 1931 earthquake. It 
is now an extremely well-defi ned landform 
with scientifi c, educational, and scenic value. 
It also has high ecological, cultural, and 
recreational values, and it is recognised as a 
nationally signifi cant wildlife and fi sheries 
habitat. A recent survey of coastal birds 
found that it supports the highest diversity 
of indigenous bird species in Hawke’s Bay 
(Figure 18-19). 

Figure 18-19. Tarāpuka/black-billed gull sometimes 
breed at Ahuriri Estuary (photo by Natalie de Burgh).
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Figure 18-21. A layer of deposited sediment in the 
Waitangi Estuary dried out in September 2015.

High levels of sediment delivery to the Ahuriri and 
Waitangi Estuaries also appear to be altering the 
ecosystem (Figure 18-21). A shift from sandy to muddy 
sediments is indicative of land-based inputs. Increased 
estuarine sediment decreases the light available for 
plants, changes the habitat for animals, can bury 
animals, and clogs the gills of fi lter feeders.  

Sediments in the lower Ahuriri Estuary are generally 
dominated by medium sands (see Soil and sediment 
chapter), while the upper Ahuriri and Waitangi 
Estuaries have mud levels indicative of signifi cant 
sediment stress. At these stressed sites, animals that 
are sensitive to sediment are completely absent, 
impacting the health and functioning of the system.

Importantly, recent modelling indicates that reductions 
in suspended sediment concentrations are likely to 
result in improved estuarine condition. In the Ahuriri 
and Waitangi Estuaries, the modelled improvements 
were even greater when nitrogen inputs were also 
reduced.

Figure 18-20. Aerial view of Waitangi 
Estuary (photo by Peter Scott, 
www.abovehawkesbay.co.nz).

Natural and human-induced 

changes to the area over the 

last century have considerably 

altered the estuary
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Suspended sediments, turbidity, dissolved oxygen, and phosphorus levels in the TANK coastal 
waters are within the ranges observed in other New Zealand open coast sites (Figure 18-22). 
Phosphorus appears to be decreasing at Westshore and Whirinaki, probably linked to ocean 
inputs rather than reductions in anthropogenic sources. The open ocean contributes 84% of 
coastal phosphorus in Hawke’s Bay, so the current trends are unlikely to be explained by land use.

Figure 18-22. Coastal water quality indicators in the TANK catchment, 
compared to other coastal sites around New Zealand.

Coastal water quality

Although still within the levels of 
dissolved inorganic nitrogen (DIN) 
observed nationally at coastal 
sites, Awatoto has elevated DIN 
levels compared to other Hawke’s 
Bay sites. Nearby river systems 
and wastewater treatment plant 
outfalls contribute an estimated 
64% of the nitrogen at the 
Awatoto coast. High nutrient 
concentrations on the coast can 
lead to increased productivity in 
the form of phytoplankton (small 
algae) growth. Algal growth at 
Awatoto is higher than at other 
open coast sites nationally, but to 
date, increased productivity does 
not appear to have had adverse 
effects on the system.



Section 18 - Tūtaekurī, Ahuriri, Ngaruroro, and Karamū (TANK) catchments 166State of the Environment 2018 - 2021

With the highest population 
in Hawke’s Bay, the TANK 
catchments have a number 
of popular swimming areas. 
Swimming sites in the river 
mainstems have very high 
water quality (Figure 18-23), 
although rainfall occasionally 
washes contaminants from 
the land into them. Like 
elsewhere in Hawke’s Bay, 
coastal beaches here tend to 
have excellent water quality 
and are almost always 
suitable for swimming.  

Figure 18-23. Swimming suitability metrics for marine, estuarine, and freshwater sites in the TANK 
catchments. 

The Clive River continues to have water quality that is largely unsuitable 
for swimming due to the presence of faecal material, and it is graded 
‘poor’ for primary recreation under the NPS-FM. Faecal source tracking in 
this catchment suggests mixed sources of faecal material including cows, 
birds, and aged material. Over the last fi ve years, the Clive River has had the 
lowest swimmability of all water bodies in the TANK catchments, with 9% 
of samples indicating unsuitable swimming conditions. In addition, data 
from the last 21 years shows that water quality at this site appears to be 
deteriorating.

Both the Ngaruroro and Tūtaekurī Rivers are considered ‘fair’ for primary 
recreation.  

Port Sandy Beach was one of the lowest performing beach sites in the 
region with 7% of samples indicating unsuitable swimming conditions. 
Hardinge Road Beach and the Ngaruroro River had water quality most 
suited for swimming within the TANK catchments, with only 2% of samples 
indicating unsuitable swimming conditions. These sites, along with 
Westshore Beach, have shown an improving water quality trend.

Recreational water quality
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