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1 Introduction 

Masterton District Council has engaged Opus International Consultants Limited 
(Opus) to assess the feasibility of constructing a wastewater treatment and disposal 
scheme at two sites west of Riversdale Beach. The proposed scheme will serve the 
Riversdale Beach community and also the East Leigh development.  
 
The two sites assessed in this preliminary geotechnical appraisal are the Denniston 
site and the Tatham site as shown in Figure 1. It is our understanding that at the 
Denniston site, two possible land disposal areas are being considered. For the 
purpose of this report these disposal areas have been called Land Disposal Area 1 
and Land Disposal Area 2 and the approximate locations of each are shown in 
Figure 1.  

 
This assessment is based upon a limited site inspection and a review of published 
geological information for the region. The site inspection was carried out by Ryan 
Ellis, an Opus Engineering Geologist, on the 21 April 2006. No detailed site 
investigation, laboratory testing or detailed slope stability analysis has been carried 
out as a part of this assessment. 

 
2 Background 

The proposed sewerage scheme will involve: 

� piping of untreated wastewater from Riversdale Beach and the East Leigh 
development, by rising main, to a treatment and disposal site. 

� A number of linked and partitioned ponds (to treat domestic wastewater) and 
a land disposal area at the site. 

 
An assessment of the rising main route has not been carried out as a part of this 
report. 
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Treated wastewater will be applied to the land disposal area via a dripper system, 
either above or below the ground. The application rate for this dripper system is 
assumed to be approximately 125 m3/day. The land required for the treatment 
ponds is approximately 2 ha. The land required for the dripper system and land 
disposal is approximately 5.8 ha. 
 

3 Regional Geology 

The generalised geology for the area has been obtained from a geological map of 
the region1 and is described as consisting of: 

� weathered alluvial gravel with or without interbedded sand or silt with up to 
three overlying loess/paleosol couplets and a tephra, overlying 

� Whangai Formation: Grey to brown, grey to white weathering, massive to 
poorly bedded, micaceous, siliceous mudstone; calcareous mudstone, 
glauconitic sandstone; locally interbedded glauconitic sandstone and 
mudstone. 

 
A north easterly trending active fault lies approximately 1.5 km from Riverdale 
Beach and approximately 0.5 km from the Denniston and Tatham site locations. 
  

4 Denniston Site 

4.1 Site Description  

The Denniston site is located approximately 2 km west of Riversdale Beach at New 
Zealand Map Grid Reference 2765473 mE, 6007886 mN. The site location is shown 
in Figure 1. The approximate reduced level (RL), of the site is 80m (Datum = MSL 
± 3 m). Land Disposal Area 1 is located next to the proposed treatment pond site. 
Land Disposal Area 2 lies approximately 400 m to the south west (refer to Figures 1 
& 2). 
 
Proposed Treatment Pond Site 

  
The proposed pond site typically consists of grassland with gently undulating to 
moderately steep slopes (refer to Photos 1 & 2). The current land use at the site is 
pastoral grazing. Slope angles at the site range from 5° to 15°, with steeper slopes 
being located to the south west and north west (refer to Figure 2). These steeper 
slopes have slope angles ranging from 30° to 40°. A steep slope is also located to 
the east of the access track (refer to Figure 2). Due to time constraints this slope 
was not assessed during our site inspection. An overhead power line runs through 
the site (refer to Figure 2). 
 
A steep slope, which forms one side of a deep gully, is located north east of the site. 
This slope has a slope angle of approximately 40° and shows signs of instability, 
which include a shallow translational earth slide and creep terracetes (refer to 
Figure 2).  

                                            
1
 Lee, J.M., Begg, J.G. (compilers) 2002. Geology of the Wairarapa Area. Institute of Geological and Nuclear 

Sciences 1:250 000 geological map 11. 1 sheet + 68 p. Lower Hutt, New Zealand: Institute of Geological and 
Nuclear Sciences Limited. 
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The site forms a natural depression and catchment area. An overland drainage 
channel dissects the catchment area and drains into a large pond (refer to Figure 2 
& Photo 1). This channel has wetland reeds growing in the base but no springs or 
ponded water were observed in the channel during our inspection.  
 

 
The pond on the site appears to be manmade (refer to Photos 1 & 4). An earth dam 
forms the southern bank of the pond (refer to Photo 3). This dam appears to have 
been constructed from fill material excavation during construction of the pond. The 
dam fill material is typically fine grained silt/clay which includes a gravel component. 
No seepage was observed near or through the dam during our inspection. 
 
A deep incised gully is located to the south of the manmade pond and earth dam 
(refer to Photo 4). A spring was observed at the head of this gully and ponded water 
was observed in the base of the gully (refer to Figure 2 & Photo 4). This gully 
extends to the south west for some distance draining toward the coast (refer to 
Photo 5). Creep terracettes are located on the steeper eastern gully slopes and 
extensive fretting was observed on both the eastern and western gully slopes. 
 
Land Disposal Area 1 
 
To the west of the proposed pond area lies a north west trending elevated terrace 
(refer to Figure 2 & Photo 2). This terrace is one of the proposed land disposal sites 
(Land Disposal Site 1) and is typically flat to gently sloping. The southern portion of 
this terrace has slope angles of approximately 4 degrees. To the west of this 
plateau lies a forested area and deep gully (due to time constraints this gully was 
not assessed). The eastern boundary of this elevated terrace is marked by 
moderately steep slopes (falling toward the proposed treatment pond area) and the 
deep incised gully (which lies to the south of the pond). 
 
Land Disposal Area 2 

 
Land Disposal Area 2 typically consists of grassland with gently undulating to 
moderately steep slopes. The current land use is pastoral grazing. Steep slopes lie 
to the east of this area with slope angles ranging from 30 to 40°, steepening to 50° 
in places. These slopes display evidence of instability. Creep terracettes, fretting 
erosion and numerous degraded scarps are visible on these steep slopes (refer to 
Photo 6).  
 
The site is dissected to the south by an east/west trending gully (refer to Photo 7). 
Fretting and minor slip activity is visible on the northern slope of this gully. Wetland 
reeds are growing in the base of the gully. No springs or ponded water were 
observed in this gully during our inspection. 
 
Steep slopes are located to the north of the site (refer to Photo 8). These northern 
slopes have slope angles ranging form 40° to 50° with steeper slopes in places. 
Fretting erosion, soil creep and incipient scarplets are visible on the northern 
slopes.  
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4.2 Subsurface Profile 

The subsurface soil profile encountered during our inspection appears consistent 
with the regional geology outlined in published literature. Soil exposures logged 
during our inspection are included in Table 1 below. Also included in Table 1 is a log 
from a shallow pit excavated by hand. Log locations are indicated on Figure 2. 
 
 
 

Table 1: Soil logs from the Denniston Site Inspection on 21 April 2006. 
 

Exposure/Pit 
Location 

Depth (m) Description 
 

0.00 Clayey SILT; grey/brown. Stiff to hard; dry (exposed), plasticity 
uncertain - likely moderately to highly plastic (TOPSOIL). 
 

0.30 Clayey SILT/CLAY; yellowish brown. Stiff to hard; dry (exposed); 
plasticity uncertain, likely moderately to highly plastic (Residually 
Weathered MUDSTONE/LOESS?). 
 

S1 
(Exposure) 
  

0.50 End of Face Log. 
 
 

0.00 Clayey SILT; grey/brown. Stiff to hard; dry (exposed), plasticity 
uncertain, likely moderately to highly plastic (TOPSOIL). 
 

0.20 Clayey SILT/CLAY; yellowish brown. Stiff to hard; dry (exposed); 
plasticity uncertain, likely moderately to highly plastic (Residually 
Weathered MUDSTONE/LOESS?). 
 

S2 
(Exposure) 

0.55 End of Face Log. 
 

0.00 Clayey SILT; grey/brown. Firm to stiff; moist; moderately plastic 
(TOPSOIL). 
 

S3 (Pit) 

0.30 End of Pit. 
 

S4 
(Exposure) 

Hillslope 
Exposure 

Clayey/Silty GRAVEL; yellow/brown/stained orange. Tightly 
packed; dry, fines plasticity uncertain; Gravels typically sub-
rounded to rounded, slightly to moderately weathered, with 
occasional Cobbles (ALLUVIUM). 

 
 

The generalised subsurface profile observed during our inspection consists of: 

� clayey silt, grey/brown, firm to hard – where exposed, and 0.2 to 0.3m thick 
overlying  

� clayey silt/clay, yellowish brown, stiff to hard – where exposed, extending to 
an undetermined depth. 

 
This subsurface soil profile appears to be fairly typical over the proposed treatment 
pond location (refer to Figure 2), and also over Land Disposal Areas 1 and 2. Our 
inspection identified alluvial gravel at exposure location S4, and gravel was also 
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observed within the dam fill material. This may indicate that alluvial gravel soils lie 
beneath the pond and at an unknown depth below parts of the site. Based upon 
published geological literature we expect the site to be underlain by Whangai 
Formation mudstone and sandstone. 
 

4.3 Geotechnical Assessment 

At the Denniston site and Land Treatment Area 1 only shallow and localised 
hillslope instability was observed during our inspection. A shallow translational earth 
slide was also observed on the steep slope to the north west of the site.  
 
The steep eastern slopes at Land Disposal Area 2 show evidence of hillslope 
instability. The steep northern slopes also show signs of instability. 
 
Any development near steep hill and gully slopes at the site/s would need to be set 
back from the crest of these slopes. Land disposal areas should not be located on 
or in close proximity to the steeper hill and gully slopes as this may increase pore 
water pressures in the upper soils, reduce shear strength and increase the 
likelihood of hillslope instability and possible failure. Detailed slope stability 
assessments would be required at the site prior to detailed design, particularly near 
existing steep slopes and where earthworks involve significant cut and fill.  
 
The proposed treatment pond area lies within a natural catchment. Construction 
works should allow for surface drainage to remove stormwater runoff. 
 
From our initial observations we expect that the fine grained subsurface soils 
encountered during our inspection of the land disposal sites will have low 
permeability which could affect dripper system application rates. 
 
The water in the manmade pond was discoloured during our inspection indicating 
the presence of suspended fines. This may indicate that some of the fine soils at the 
site are dispersive. Pond embankments and bunds could be constructed from local 
fine grained soil but may require erosion protection. 
 
The access track leading up to the site is only partially metalled and will likely 
require significant upgrades to accommodate construction traffic and allow for post 
construction access requirements. The propose treatment pond area is constrained 
by the steep slope/s to the east of the access track, the pond and dam to the south, 
and the elevated terrace to the south west. Treatment pond construction within the 
available area would require significant earthworks and treatment ponds may need 
to be terraced. 
 

5 Tatham Site 

5.1 Site Description  

The Tatham site is located approximately 2.1 km south west of Riversdale Beach, 
and approximately 800m south of the Denniston site as shown in Figure 1. The New 
Zealand Map Grid Reference for the site is 2765392 mE, 6007155 mN and the 
approximate RL of the site is 50m (Datum = MSL ± 5 m). Due to time constraints 
only the north western section of this site was inspected. 
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The site lies on an elevated terrace which typically consists of flat to gently 
undulating grassland (refer to Photo 9). The current land use is pastoral grazing 
although the site has recently been used to grow crops. A deep incised gully marks 
the north western and south western boundaries of the site (refer to Figure 3). The 
slopes in this gully have slope angles ranging from 30° to 35° and the gully is 
approximately 10 to 15 m deep (refer to Photo 10). Shallow degraded scarps are 
visible on the eastern slopes of one section of this gully (refer to Figure 3). These 
degraded scarps appear to be the result of relatively shallow translational earth 
slides.  
 
A bowed gully is located near the western boundary of the site (refer to Figure 2). 
Two ceramic field drains exit at the head of this gully and a pond is located further 
“downstream” (refer to Figure 3 & Photo 11). Wetland reeds are growing in the base 
of this gully. The side slopes of this gully have slope angles ranging from 27 to 33°. 
No springs were observed in this gully during our inspection. An earth dam forms 
the south east bank of this pond. This dam appears to be man made. No seepage 
was observed near or through this dam at the time of our inspection. Downstream of 
the dam ponded surface water was observed and wetland reeds are growing in the 
base of the gully. 
 
A terrace spur lies to the south of the inspected area (refer to Figure 1). This spur is 
bordered to the west and south by deep gullies. Due to time constraints this section 
of the site was not inspected. 

 
5.2 Subsurface Profile 

The subsurface soil profile encountered during our inspection appears consistent 
with the regional geology outlined in published literature.  

 
The generalised subsurface profile was assessed from a logged hand excavated 
test pit (S5) and from soil exposures viewed during our inspection. The generalised 
subsurface soil profile observed typically consists of: 

� silt, greyish brown, firm to hard - where exposed, and 0.3m thick overlying  

� clayey silt brown/mottled orange/grey, firm to hard – where exposed, which 
extends to an undetermined depth. 

 
Our inspection identified alluvial gravels in some of the tracks and track cuttings 
approaching the site. This indicates that alluvial gravels may lie beneath parts of the 
site. Based upon published geological literature we expect the site to be underlain 
by Whangai Formation mudstone and sandstone. 

 
5.3 Geotechnical Assessment 

Only shallow hillslope instability was observed during our site inspection. No deep 
seated instability was observed at the site. 

 
Any development near steep gully slopes at the site would need to be set back from 
the crest of these slopes. Land disposal areas should not be located on or in close 
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proximity to the steeper gully slopes as this may increase pore water pressures in 
the upper soils, reduce shear strength and increase the likelihood of hillslope 
instability and possible failure. Detailed slope stability assessments would be 
required at the site prior to detailed design, particularly near existing steep slopes or 
where earthworks involve significant cut and fill. 
 
From our initial observations we expect that the fine grained subsurface soils 
encountered during our inspection of the land disposal sites will have low 
permeability which could impact upon dripper system application rates.  

 
The water in the manmade pond was discoloured during our inspection indicating 
the presence of suspended fines. This may indicate that some of the fine soils at the 
site are dispersive. Pond embankments and bunds could be constructed from local 
fine grained soil but may require erosion protection. 

 
The access track leading to the site will likely require significant upgrades to 
accommodate construction traffic and allow for post construction access 
requirements. 
 

6 Conclusions and Recommendations 

1) A preliminary geotechnical appraisal of the proposed sewerage scheme 
treatment and disposal sites has been carried out based upon a limited site 
inspection and a review of published geological information for the region. No 
detailed site investigation, laboratory testing or detailed slope stability analysis 
has been carried out as a part of this assessment. 

2) The generalised subsurface soil profile observed during our visit of the 
Denniston site typically consists of:  

� clayey silt (topsoil), grey/brown, firm to hard – where exposed, and 0.2 to 
0.3m thick overlying  

� clayey silt/clay, yellowish brown, stiff to hard – where exposed, extending to 
an undetermined depth. 

 
 

3) The generalised subsurface soil profile observed during our visit of the Tatham 
site typically consists of:  

� silt, greyish brown, firm to hard - where exposed, and 0.3m thick overlying  

� clayey silt brown/mottled orange/grey, firm to hard – where exposed, which 
extends to an undetermined depth. 

 
4) Based upon published geological literature we expect both the Denniston and 

Tatham sites to be underlain by Whangai Formation mudstone and sandstone. 

5) Any development near steep hill and/or gully slopes will need to be set back 
from the crest of these slopes. Land disposal areas should not be located on or 
in close proximity to steep slopes as this may increase pore water pressures in 
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the upper soils, reduce shear strength and increase the likelihood of hillslope 
instability and possible failure.  

6) From our initial observations we expect that the fine grained subsurface soils 
encountered during our inspection of the land disposal sites will have low 
permeability which could impact upon dripper system application rates.  

7) The water in the existing ponds at both sites was discoloured during our 
inspection indicating the presence of suspended fines. This may indicate that 
some of the fine soils at the site are dispersive.  

8) Pond embankments and bunds could be constructed from local fine grained soil 
but may require erosion protection.  

9) Construction of treatment ponds at the Tatham site will likely require less 
earthworks than pond construction at the Denniston site.  

10) Steep slopes are present at both of the proposed land disposal areas for the 
Denniston site. These slopes show signs of instability and dripper systems will 
need to be set back from the crest of these slopes. This will affect the area 
available for dripper system application. 

11) Shallow instability of hill and gully slopes was observed at both the Denniston 
and Tatham sites. Based upon our preliminary assessment, slope stability 
issues at the Tatham site are considered as being less significant then those at 
the Denniston site. 

12) We recommend the Tatham site as the most appropriate site to construct the 
treatment ponds and land disposal area. 

13)  We also recommend that detailed geotechnical investigations and assessment 
be scoped and undertaken for the Tatham site to obtain more information on 
subsurface soil and groundwater conditions, slope stability issues and the 
permeability of the site soils.  

 

 

Ryan Ellis 
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Photo 1: Looking north east across the Denniston site. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 2: Looking north west across the Denniston site. 
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Photo 3: Looking at the manmade dam at the Denniston site. 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 4: Looking north at the head of the deep gully. 
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Photo 5 : Looking south west at the deep gully. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 6 : Looking at the steep slopes east of Land Disposal Area 2. 
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