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Part 3:  Soils with in the Waiotahi catchment 

The soils in the catchment are predominantly derived from air fall rhyolitic volcanic ash. 
However, there are also other parent materials and processes which have formed soils in 
different parts of the catchment. Soils on the floodplains and lower flats are formed from a 
mixture alluvial rhyolitic ash, peat and greywacke. Soils on the dunes are formed from 
windblown sand. The soils of the hills and steep headwater areas are the associated 
steepland soils, formed from Tarawera ash, Kaharoa ash on Taupo pumice on greywacke. 

3.1 Dune soils 

The raw sand of the dunes is formed mainly from the littoral sands drifting along the 
coastline then inland to form the dunes systems.  

The soils are identified as Ōhope sand soils, and are mainly formed from wind-
blown littoral sands. The dunes are coarsely textured, excessively drained, and 
subject to wind erosion if vegetation is removed. 

3.2 Soils of alluvial flood plains 

These grey and organic soils are formed from alluvium which is derived from 
rhyolitic ash and greywacke eroded off the valley sides. In some areas there is also 
a layer of peat below this and this has formed by partly decomposed plant material 
being water-saturated. 

The Hanaia soils (sand loam and silt loam) occur on the flat undulating land with the 
sandy loam being found closer to the coast. These soils have poor natural drainage 
and a fragile soil structure.  

The Mateo soils (peaty sandy loam) occur on the slightly undulating land in the 
valley floor closest to Ōpōtiki. This soil is formed from a very thin alluvium, on a very 
thin Kaharoa and Taupō Tephra, on peat.  

3.3 Soils of the rolling to moderately steep hill country 

These pumice soils are formed from very thin Taupō Tephra on rhyolitic tephra and 
in some areas tephric loess. These soils have low nutrient levels, well drained and 
subject to slight summer droughts.  

The Ōpōtiki sandy loam occurs on the rolling country and becomes coarser textured 
towards Ōpōtiki (sandy loam to loamy sand). These soils have a deep topsoil and a 
weakly developed subsoil structure.  

The Ōpōtiki hill soils occur on the more rolling and moderately steep hill slopes. The 
tephra layer is thinner on theses hilly slopes and they also have a clay loam in the 
lower subsoil (50-130cm) 
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3.4 Soils of the Steep hill country 

These recent soils are formed from thin rhyolitic tephra overlying greywacke, 
sandstone and or gravels. The Tutaetoko steepland soils are found on the steep and 
very steep slopes in the upper part of the catchment. Due to the soil and the slopes 
that   these soils are found they required soil conservation measure to be 
undertaken when forestry operations are undertaken.  

3.5 Soils of the Very Steep hill country 

The Urewera stepland soils occur on the steep to very steep slopes (average slope 
around 35 degrees) in the headwaters of the catchment. They are formed from a 
thin Kaharoa Ash, on thin to moderately thick Taupō pumice, on weathered rhyolitic 
tephra overlying greywacke. These soils are well drained and are subject to 
moderate soil slips and severe slips along tracks.  
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The following table shows a brief summary of the soils in the catchment relating to the Land Management Suites and ultimately the LUC units and 
erosion types  

Table 1 Soils and associated uses. 

Land 
Management 
Suites  

%  
of 
total 

Description  
Parent 
material 

Name of 
dominant soil 

LUC 
Unit  

Current 
Land use  

Major sediment 
generation 
source  

Type of 
erosion  

Other main 
sources of 
nutrients and 
bacteria  

Area  
(ha) 

Alluvial plains  14% 
Gley and 
Organic 
soils  

Alluvium, 
rhyolite ash 
and 
greywacke 
and peat 

Hanaia silt 
loam 
Hanaia sandy 
loam 
Matao peaty 
sandy loam  

2w1,
3w1 

Dairying 

Stream bank 
erosion, stock 
crossings stock 
access to 
waterways, 
cultivation 

Sheet, rill 
and stream 
bank  

Stock, dairy 
effluent. 

2047 

Rolling / 
moderately 
steep 
hill country  

29% Pumice soils  

Thin Taupō 
tephra on 
rhyolitic tephra 
and loess.  

Ōpōtiki sandy 
loam 
Ōpōtiki hill 
soils  

4e2, 
6e7  
6e24 

Kiwifruit, 
dairying, 
dry stock, 
lifestyle 
blocks, 
forestry.  

Stream bank 
erosion, stock 
crossings stock 
access to 
waterways, 
earthworks, 
tracks 

Sheet, rill 
and stream 
bank  

Stock, dairy 
effluent, 
sewerage 
systems 

4276 

Steep hill 
country  

44% Recent soil  

Thin rhyolitic 
tephra 
overlying 
greywacke 

Tutaetoko 
steepland soils 

7e11
, 
7e18 

Dry stock, 
dairy 
support,  
forestry  

Erosion on 
pasture and 
forestry, tracks. 
High rainfall 
events 

Sheet, rill, 
stream bank, 
debris 
avalanche 

  6473 

Dunes  0.1%
Coastal 
dunes 

Windblown 
sand  

Ōhope sand  7e19 
Conservati
on, 
recreation  

Wind blown sand Wind  
Tracks from 
people or 
vehicles 

22 

Very steep hill 
country 

13% Recent soil  

Thin Kaharoa 
ash, Taupō 
pumice, 
rhyolitic tephra 
on greywacke 

Urewera steep 
land soils  

8e 4 
Conservati
on, 
recreation  

Goats, high 
rainfall events 

Soil slips 
sheet and 
debris 
avalanche 

  1924 
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Part 4:  Catchment Assessment  

4.1 Land Use Capability assessment  

Land Use Capability (LUC) is a classification of land to show the potential for 
sustainable use. Initially a survey is carried out mapping geology, soils, slope, 
erosion and vegetation. The LUC is then derived by considering management 
constraints that would apply to any particular area of land. The LUC classification is 
divided into eight major classes of land, based on increasing management 
limitations from Class 1 through to Class 8. Class 1 land has very few limitations, 
and has the capability to sustain a wide range of potential land uses. Class 8 land 
has little or no inherent productive potential, and is normally used for catchment 
protection and/or recreational purposes. Classes 1 to 4 are arable. Classes 5 to 8 
are non-arable. 

The capability classes are further subdivided depending on their major physical 
limitation uses. These are erodibility (e), wetness (w), soil (s) and climate (c). The 
number following this denotes the level of limitation relative to other units in the 
same class. 

Within the Bay of Plenty region, a further refinement of the LUC system has been 
developed. This refinement involves the grouping of LUC units which occur together 
into suites. These suites are synonymous with the land management suites used in 
this document. The primary factor to delineate these LUC suites is soil parent 
material.  

The major suites within the Waiotahi Catchment are as below: 

Suites 

Dunes:    Windblown sand 

Alluvial plains:   Pumiceaous alluvium with interbedded peat 

Rolling hill country:   Rhyolitic tephra  

Steep hill country:   Rhyolitic tephra over greywacke, sand stone  
   

Very steep hill country: Rhyolitic tephra over greywacke 

Through the use of LUC suites, the management constraints of different classes of 
land have been linked back to the soils and ultimately to the geology of the 
catchment. 

In general terms, the windblown sands form the Waiotahi Spit and alluvial is found 
on the fertile flood plains in the lower catchment. The Rolling hill country that is 
mostly coastal has the remains of marine deposits as well as the alluvial deposits 
brought down from the headwaters.  The headwaters are the very steep and seep 
hill country formed from the greywacke rock  

The following table gives a description of the LUC Class relating to the land 
management suites.
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Table 2 Description of LUC Class relating to the land management suites. 

Land 
Management  
Suites  

LUC  
Class 

LUC  
Unit  

Area  
(ha) 

%  
of 
total  

Description  Strengths  Limitations 
Recommended Land 
Use  

Alluvial plains  2 2w 1 1130 7.7% 

Flat to gently rolling river 
terraces 
 found on the fertile 
floodplains 

Natural fertility, high 
versatility and good 
stock carrying capacity  

Occasional surface 
flooding with  
the high winter water 
table limiting  
versatility, this is 
overcome with  
good drainage systems 

Cerals, root and green  
fodder crops, horticulture 

  3 3w 1 917 6.2% 

Flat narrow valley floor 
and poorly  
drained flats , with a 
moderately high water 
table 

Natural fertility, high 
versatility and  
good stock carrying 
capacity  

Occasional surface 
flooding with  
the high winter water 
table limiting  
versatility, this is 
overcome with  
good drainage systems 

Cerals, root and 
green  

fodder crops, 
horticulture 

Rolling / 
moderately 
steep 
hill country  

4 4e 2 196 1.3% 
Rolling hills on the valley 
floors  

Good winter grazing 

Has the potential for 
moderate to  
severe rill and sheet 
erosion under  
cultivation  

  

  6 6e 7 3294 22.3%
Moderately steep hills 
near sea level 

Good production for 
sheep and beef 

Not suitable for cropping 
or  
cultivation, slight sheet, 
earth slip and soil slip 
erosion.  

Pastoral production with  
Soil conservation  

management  
in steep gully heads 

  6 6e24 786 5.3% 
Strongly rolling to 
moderately steep  
greywacke hills 

Low producing pasture  

Access to utilise these 
small  
areas is  limited as they 
are  
found within  Class VII  
and VIII land 

Forestry and Indigenous  
forestry  
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Land 
Management  
Suites  

LUC  
Class 

LUC  
Unit  

Area  
(ha) 

%  
of 
total  

Description  Strengths  Limitations 
Recommended Land 
Use  

Steep hill 
country  

7 7e11 612 4.2% 
Steep hills near sea 
level  

Low producing pasture 
but excellent  
site index for Pinus 
radiata 

Severe limitations under 
perennial vegetation 
Moderate soil, earth slip 
and sheet erosion.  

Forestry and Indigenous  
forestry  

  7 7e18 5861 39.8% Steep Mountain slopes 

Good site index for P. 
radiata  
for areas with good 
access 

Severe limitations 
around forestry 
harvesting specifically  
the risk of soil slip and 
debris avalanche 

Forestry and Indigenous  
forestry  

Dunes  7 7e19 22 0.1% 
Rolling unstable sand 
dunes 

The dune vegetation is 
predominantly  
unmodified, good 
example of  
intact dune system.  

Soil moisture levels are 
unsuitable 
 for pastoral growth 
about 60% of  
the year, Extreme wind 
erosion  
when soil / sand is 
exposed 

Coastal native 
vegetation, 

 passive recreational 

Very steep hill 
country 

8 8e 4 1924 13.0% Long very steep slopes  
Part of the Waioeka 
Conservation Area 

Feral goats have a high 
impact on 
soil stability on these 
very steep  
slopes 

Native vegetation  
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Part 6:  Erosion Risk for the Waiotahi Catchment  

Erosion risk can be determined by the land use activities which coincide with Class 
6 and 7 LUC classes - which have higher associated erosion risks. 

The erosion risk map attached shows areas of high risk debris avalanche ,  slip and 
sheet erosion and medium risk slip and sheet erosion within the Waiotahi 
catchment. This is based on the pasture covered and production forest covered LUC 
Classes 6 and 7. The pastoral areas are extremely vulnerable to slip and sheet 
erosion during high intensity rainfall events. The plantation forested areas are prone 
to erosion events during harvesting, and continue to be vulnerable for up to five 
years following. 

Table 4 Erosion risk and area in hectares for pasture and forestry land uses.  

Land 
use 

Erosion 
risk 

LUC 
Class 

Area  
(ha) 

Erosion type 
Recommended  

land use 

Pasture 

Medium 6 1678 

Medium risk of soil 
slips, sheet and rill 
erosion under a 
pasture regime 

Forestry, pasture if 
managed with 
lighter stock types, 
grazing to maintain 
suitable vegetation 
cover and spaced 
tree plantings 

High 7 78 

Very high risk of soil 
slips, sheet and rill 
erosion under a 
pasture regime 

Forestry, retirement, 
spaced tree planting 
if maintained in 
pasture 

Forestry 

Medium 6 465 

Medium risk of soil 
slips, sheet and rill 
erosion during and 
immediately after 
harvest operation 

Forestry 

High 7 1718 

High risk of slip, 
sheet and rill 
erosion during and 
immediately after 
harvest operation. 
Medium to high risk 
of debris avalanches  

Forestry 
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Part 8:  Water quality for the Waiotahi  

There is currently limited information for the Waiotahi River, to date the sampling regime has 
been aimed at providing water quality information for recreation use (bathing) and for 
shellfish. Information has been taken from Bathing and Shellfish Surveillance Report 2009-
2010 and any new results available from this summer. A sampling regime would be required 
to look a suspend solids and what trend they would have on the water quality.  

8.1 Recreational surveillance monitoring 

Table 5 Levels of Enterococci in the Waiotahi Estuary since 2003.  

Waiotahi Estuary

 Median 
 25%-75% 
 Non-Outlier Range 
 Outliers
 Extremes

2003/2004
2004/2005
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The graph above show the Mann-Kendall test for Enterococci (cfu/100mL). 
Monitoring is undertaken over the summer months, Enterococci (faecal matter) is 
used as the indicator. The period  analysed is for the calendar years 2003 and 2010. 
Results indicate an increasing trend of increasing faecal contamination but has been 
a bit lower on average over the last couple of seasons. The recommended response 
is  

Routine monitoring for single sample up to 140 cfu/100 ml – Surveillance 

Single sample monitoring for sample > 140 and 280cfu/100mI- increased monitoring, 
identify sources - Alert 

Two consecutive single samples >280 - Public warnings, increased monitoring, 
source investigation - Action 
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Part 10:  Recommendations  

The following key recommendation for the implementation over the next five years for 
reducing the sediment, nutrients and bacteria effects on the Waiotahi Estuary are; 

• Promote changes in land use and management where erosion risk is high 

• Provide advice to pastoral landowners on how to reduce soil slip, sheet and rill 
erosion 

• Provide advice on nutrient pathways and recommend solutions 

• Support the adoption of Nutrient Management Plans and provide advice on nutrient 
pathways 

• Support the adoption of the Clean Stream Accord  

• Promote the use of Riparian Management Plans 

• Support the Best Industry Standards for forestry harvesting 

 

The following recommendations are specifically aimed at supporting the economic, social 
and cultural well-being of this community:  

• Support biodiversity management on private land through.  

• Investigate causes of salt water intrusion into the Alluvial flood plains.  

• Investigate history of local pa sites with iwi, with the intent that iwi will decide on 
what information is to be made publicly available.  

• Design a methodology for sampling shell fish in the Waiotahi Estuary over the 
summer period.  

• Design a methodology for sampling suspended solids in the Waiotahi Estuary to 
show annual trends.  
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Appendix 1 – Archaeological map 





Operations Publication 2011/02 – The Waiotahi Catchment Management Plan 47 

 


	Part 1: Introduction
	1.1 The key issue
	Part 2: Introduction to the Waiotahi land management suites
	2.1 Dunes
	2.2 Alluvial Plains
	2.3 Rolling to moderately steep hill country
	2.4 Steep hill country
	2.5 Very steep hill country
	Part 3: Soils with in the Waiotahi catchment
	3.1 Dune soils
	3.2 Soils of alluvial flood plains
	3.3 Soils of the rolling to moderately steep hill country
	3.4 Soils of the Steep hill country
	3.5 Soils of the Very Steep hill country
	Part 4: Catchment Assessment
	4.1 Land Use Capability assessment
	Part 5: Land cover and land use in the Waiotahi catchment
	5.1 Indigenous forest
	5.2 Pasture
	5.3 Exotic forestry
	5.4 Water
	5.5 Horticulture
	5.6 Other and Urban
	Part 6: Erosion Risk for the Waiotahi Catchment
	6.1 Sheet and rill erosion
	6.2 Soil slip
	6.3 Debris Avalanche
	Part 7: Riparian protection
	7.1 Riparian areas
	Part 8: Water quality for the Waiotahi
	8.1 Recreational surveillance monitoring
	8.2 Shellfish contaminants
	Part 9: High Value Ecological Sites in the Waiotahi Catchment
	9.1 Waiotahi Covenant
	9.2 Kahunui
	9.3 Waiotahi Valley
	9.4 Osborne's Bush
	9.5 Onekawa Forest Remnants
	9.6 Waiotahi Estuary
	9.7 Waiotahi Beach
	Part 10: Recommendations
	Appendix 1 – Archaeological map
	Table 1 Soils and associated uses.
	Table 2 Description of LUC Class relating to the land management suites.
	Table 3 Land cover with the associated land used in the Waiotahi catchment
	Table 4 Erosion risk and area in hectares for pasture and forestry land uses.
	Table 5 Levels of Enterococci in the Waiotahi Estuary since 2003.
	Table 6 Levels of contaminants found in the shell fish fresh
	Map 1 - Soils of the Waiotahi Catchment
	Map 2 - Land Resources Inventory Information for the Waiotahi Catchment
	Map 3 - Land Cover for the Waiotahi Catchment
	Map 4 - Erosion risk
	Map 5 - Riparian Sites
	Map 6 - High Value Ecological Sites



