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PALMERSTON NORTH 4442 
 
Attention:  Natasha Adsett 
 
By Email:  natasha@evergreenconsulting.co.nz 
 
Dear Natasha 

JOINT CONSENT APPLICATION REFERENCE APP‐2022203991.00 & RC‐LU‐6962 
HIROCK LIMITED, LINTON QUARRY EXPANSION   
RESPONSE TO S92 FURTHER INFORMATION REQUEST 

Following receipt of your request for further information letter on 30th November 2022, Hirock wish to provide the 
following response (your questions in bold). 
 
We also enclose  the FINAL Ecological Management Plan, which  incorporates  the recent  feedback  from Council's 
peer‐reviewer James Lambie. This supersedes the DRAFT Ecological Management Plan provided with the consent 
application. 
 
Noise 
 
Mr  Lloyd  has  raised  concerns  about  the  use  of  the  construction  noise  standard  for  the  placement  of  the 
overburden on the noise bunds. Mr Lloyd has specifically commented  

“what is the process for deciding when the construction of a noise bund (using the construction noise 
standard NZS 6803) becomes the disposal of overburden, which is part of the quarrying activity and 
controlled  using  the  consent  noise  conditions?  The  construction  of  the  noise  bund  needs  to  be 
undertaken  as  quickly  as  possible  and,  when  it  is  complete,  the  quarry  noise  is  controlled  by 
reference to the stricter consent noise conditions.” 

 
I tend to agree with this – noting that a period of 10 years is sought for the disposal. I also note that the placement 
of the overburden appears to be more for the purpose of disposal rather than being needed for noise purposes 
(ie. The bund is adequate as is). As such please provide the following information: 

1. Please demonstrate how it is considered that the disposal of the overburden is for construction purposes? 

2. What is the timeframe for the construction? Will there be any long periods of time in between work? 

3. Please update the noise report to demonstrate the noise effects on surrounding properties as a result of the 
disposal of the overburden outside of the quarry pit. 
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We agree  that  the placement of overburden  is  for  its disposal,  rather than  for  the protection of noise, with the 
exception of the proposed noise bund extensions. Please refer to the enclosed technical memorandum by Marshall 
Day Acoustics, which provides an assessment of the noise effects associated with the construction of the noise bund 
extension and the disposal of overburden outside of the quarry pit. As described in the memorandum, the noise 
bund extension will take approximately 10 to 14 working days to complete.  
 
Geotechnical 
 
Mr Lines has requested that the overburden sites be incorporated into the geotechnical report. Specifically, he 
has commented 

“The  in‐pit  disposal  areas  are  a  non‐issue,  as  the  consequence  of  failure  lives  with  the  quarry 
operator and the potential for offsite effects is nil. However, the out of pit OBDA’s require a little 
more thought. The footprint only, which is currently all that is illustrated doesn’t actually help us to 
assess  the  risk  of  offsite  effects.  The  applicant  should  provide  a  plan  illustrating  existing  and 
proposed topography and a cross section through each of the out of pit OBDA’s showing current and 
proposed  topography.  The  Geotechnical  report  should  be  updated  to  provide  comment  on  the 
stability of the OBDA’s and any associated risks of offsite effects.” 

 
As such please provide the following information: 

4. Please update the Geotechnical report to address the disposal of the overburden outside of the quarry pit 
including the stability, any offsite risks and a plan illustrating existing and proposed topography and a cross 
section through each of the out of pit OBDA’s showing current and proposed topography. 

 
Please  find  enclosed  a  letter  from  Tonkin  and  Taylor  providing  a  geotechnical  assessment  of  the  proposed 
overburden disposal areas outside of the quarry pit. 
 
Water Quality 
 
Mr  Faanoi  has  raised  some  concerns  about  the  discharge  and what  standard will  be  sought  to  be  achieved. 
Specifically, he has asked 

“What level of treatment (standard) does the applicant propose to meet from the sediment pond 
treatment  device  in  order  to  manage  the  instream  effects  as  a  result  of  the  discharge.  When 
proposing  the  standard  from  the  treatment  device  could  the  applicant,  please  explain  how  this 
relates to managing instream effects as a result of the proposal.” 

 
As such please provide the following information: 

5. Please detail the discharge treatment and expected standards to be met. 

6. Please explain how the proposed standard relates to managing instream effects as a result of the proposal. 

7. Please advise the expected (maximum) volume to be discharged on a daily/ yearly basis 
 
Please find enclosed a technical memorandum on discharge treatment and volumes that answers questions 5, 6 and 
7  and  also  provides  a  suite  of  recommended  consent  conditions  to  manage  the  effects  of  the  discharge.  In 
conjunction with this memorandum, we enclose an updated monitoring plan that supersedes the monitoring plan 
lodged with the consent application. 
 
Other questions 
 

8. As a result of the answers to question 5‐7, is it expected that Rule 13‐2, standard (c) will be met? 
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Based on the assessment provided in discharge treatment and volumes technical memorandum, the discharge will 
not meet Rule 13‐2 (c), and therefore we ask that you process the consent application on the basis that the proposed 
discharge is a Discretionary Activity. 
 
With regards to section 3.3.1 you have advised:  

“The  stormwater  network  meets  the  definition  of  "Other  infrastructure"  in  the  National 
Environment  Standards  ‐  Freshwater  (NES‐F)  "means  infrastructure,  other  than  specified 
infrastructure, that was lawfully established before, and in place at, the close of 2 September 2020.”. 

You further explain section 3.2.4: 

“These discharges are clearly identified in historic consenting documentation and approved plans in 
Appendix  A2;  however,  they  do  not  appear  to  be  consented  under  the  current  Regional  Plan 
framework. This may be because they are historic discharges to a watercourse that did not require 
consent” 

9. Can you please confirm which is the case? I.e., Were the rules at the time permissive of this type of discharge, 
was the discharge specifically mentioned in the application made at the time? Essentially, I am looking for 
assurance that the infrastructure was lawfully established. 

10. If the infrastructure was not lawfully established what is the status of the discharge under the NES‐FW? 
 
The construction of sediment retention/settlement ponds and the discharge from the ponds are clearly identified in 
the resource consent application to PNCC prepared by Infracon in 2005 (enclosed for your reference, see page 3, 7 
and 11).  
 
Further  evidence  of  the  discharge  from  the  settlement  ponds  is  found  on  page  3  of  PNCC's  resource  consent  
decision 202277, May 2007:  

"Expansion of water storage and discharge is proposed. The proposal is to construct a clay lined pond 
which will be filled with water from the stormwater collection pond. The applicant has discussed these 
changes with Horizons and no further consents are required. At the aggregate processing area, two 
additional settlement ponds are proposed. Surplus water from here will be discharge to the two other 
settlement ponds." 

It is our opinion that the discharges from the settlement ponds were identified and considered by PNCC and Horizons 
in  2005‐2007  and  have  been  lawfully  established  and  therefore  are  appropriately  considered  as  "Other 
infrastructure" under the NES‐F. There has been no change to the settlement pond system since it was constructed 
following the granting of consent 202277 in 2007. 
 
This notwithstanding, new regulation 45A of the NES‐F, which comes into effect 5 January 2023, now provides an 
alternative consenting pathway for discharges from quarrying activities as a Discretionary Activity. An assessment 
of the effects of the discharge on the raupō reedland are provided in the Ecological Impact Assessment by Wildlands 
and also the enclosed technical memorandum on discharge treatment and volumes. 
 
More importantly, in addition to the recent amendments to the NES‐F, the National Policy Statement ‐ Freshwater 
Management, 2022 has also been amended and has redefined "natural inland wetland".  
 
Natural inland wetland means a wetland (as defined in the Act) that is not: 

(c)   a wetland that has developed  in or around a deliberately constructed water body,  since  the 
construction of the water body; or 

We consider the raupō reedland has developed in or around a deliberately constructed waterbody (i.e., the three 
farm drains) and has colonised the farm drains at the confluence after they were constructed sometime between 
2005  and  2010.  Major  drainage  construction  at  the  location  of  the  site  also  occurred  in  2014.  From  aerial 
photographs viewed on Google Earth, first indications of early raupō reedland were not visible until 2015, five to  
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ten years after  the drains were constructed. On this basis, we consider  the raupō reeedland does not meet  the 
definition of natural inland wetland, and therefore the discharges to the farm drain are a Permitted Activity under 
the NES‐F (as of 5 January 2023). 
 
Hirock request the application be processed on a Limited Notification basis, as soon as possible. 
 
If  you  have  any  questions  regarding  this  letter,  please  contact  me  on  06  352  9941  or 
emma.hilderinkjohnson@goodearthmatters.com. 
 
Yours faithfully 

Emma Hilderink‐Johnson 
Planner 
 
cc:  Shane Higgins , Director, Hirock Limited 
 
Enc:      FINAL Ecological Management Plan, Wildlands, December 2022 
       Alternative Overburden Disposal Areas ‐ Noise Memorandum, Marshall Day Acoustics, December 2022 
       Geotechnical Assessment of Proposed Overburden Disposal Areas, Tonkin and Taylor December 2022 
       Discharge Treatment and Volumes Memorandum, Good Earth Matters, December 2022 
       Updated DRAFT Monitoring Plan, Good Earth Matters, December 2022 
       Resource Consent Application, Linton Quarry, Infracon 2005. 
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1. INTRODUCTION 
 

Hirock Limited commissioned Wildland Consultants to carry out an assessment of the 

potential ecological effects of a proposed quarry expansion at the Linton Quarry in 

Palmerston North (Wildland Consultants 2022). The resulting report identified that pest 

plant control should be carried out within an indigenous forest remnant that is to be 

retained on the site, and that one hectare of indigenous revegetation planting should be 

carried out along the unnamed tributary of Kahuterawa Stream. This includes 

0.9 hectares of new nīkau dominant forest and 0.1 hectares of riparian plantings in the 

wetland habitat adjacent to the stream. These activities are required as compensation 

for the adverse effects of the quarry expansion on indigenous values at the site.  

 

Hirock Limited has now engaged Wildlands to develop an Ecological Management 

Plan (EMP) to guide the required ecological enhancement at the site. This plan 

describes the actions required to manage pest plants within the retained forest remnant 

and planting area. Descriptions of the indigenous revegetation work include planting 

schedules that provide details of the species, grades, and numbers of plants to be 

planted. Maps of the proposed planting areas and a timeline for pest plant control and 

planting works are also provided.  

 

 

2. PROJECT AIM AND OBJECTIVES 
 

The overall aim of this EMP is to compensate for adverse effects on terrestrial 

indigenous vegetation caused by earthworks and the quarry expansion at the site. This 

will be achieved through revegetation planting within a one hectare area along the 

unnamed tributary of Kahuterawa Stream, through buffer planting along the boundary 

of the existing indigenous forest remnant, and through pest plant control within the 

forest remnant to be retained.  

 

The objectives of this EMP are to: 

 

• Control all pest plants within the existing forest remnant so no mature (flowering 

or fruiting) pest plants remain. 

• Provide revegetation planting in a 0.9 hectare area alongside the unnamed tributary 

of Kahuterawa Stream with the aim of establishing nīkau dominant forest. 

• Provide revegetation planting of wetland species in a 0.1 hectare area alongside the 

unnamed tributary of the Kahuterawa Stream with the aim of enhancing wetland 

habitat at the site.  

• Extend plantings of indigenous species in a buffer zone on the outer edges of the 

indigenous forest remnant. 

Achieving these objectives will enhance the ecological values of the property by 

facilitating the recovery and natural regeneration of indigenous vegetation, and 

providing additional habitat for indigenous flora and fauna.  
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3. METHODS 
 

3.1 Vegetation survey 
 

Field surveys were carried out to map vegetation types at the site on 14 October 2021 

and 13 September 2022 as part of the Ecological Impact Assessment (EcIA). 

Representative photographs were taken during this site visit. Key vegetation and habitat 

types across the property were described and mapped (Figure 1). 

 

3.2 Environmental pest plant survey 
 

A field survey to map the distributions of environmental pest plants was undertaken on 

13 September 2022. Environmental pest plants are introduced species that threaten the 

ecological processes and values within the area where they are present. The field survey 

involved walking through the forest remnant and revegetation area identifying and 

recording the location, distribution, and density of all environmental pest plants 

encountered.  

 

Control methodologies were prepared for each of the pest plant species detected. These 

recommendations were informed by the following factors:  

 

• The classification of the species under the Horizons Regional Pest Management 

Plan 2017-2037. 

• The ecological values of the site in which the infestation occurs. 

• The relative vulnerability of the vegetation and habitats present. 

• The level of threat posed by the environmental pest plant species. 

• The size of the infestation. 

 

3.3 Planting  
 

Vegetation and habitat types along the riparian margins and surrounding area of the 

unnamed tributary of the Kahuterawa Stream (the site scheduled for new nīkau-

dominant forest, Wildlands (2022)) were assessed during the September 2022 field 

survey.  

 

Buffer planting around the existing forest remnant is also required to protect the forest 

from the ongoing effects of quarrying activity at the site. These effects include the 

deposition of sediment on plants present along the outer edges of the forest (Plate 1) 

and encroachment of the quarry near the forest (Plate 2). A full description of vegetation 

observed within this forest remnant during the October 2021 and September 2022 site 

visits is provided in Wildlands (2022). 
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Plate 1: Dust deposition on kawakawa plants along the  
western border of the forest remnant. September 2021. 

 

 

 

Plate 2:  The edge of the quarry abutting the north western  
margin of the forest remnant. 14 October 2021. 
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4. PEST PLANTS 
 

4.1 Overview 
 

Three plant species recorded within, or along the margins of, the indigenous forest are 

listed in the Progressive Containment category in the Horizons Regional Pest 

Management Plan (RPMP) 2017-2037, two are listed on the NZ National Pest Plant 

Accord (NPPA), and five further species were identified that are not listed in the 

Horizons RPMP but are recommended for control. 

 

All pest species in the Horizons RPMP and the NZPPA are subject to Sections 52 and 

53 of the Biosecurity Act (1993), which prohibits the communication, release, spread, 

sale and propagation of pests. A breach of Section 52 or 53 creates an offence under 

Section 154(O) of the Act. 

 

A full list of the species to be controlled is provided in Appendix 1 (indigenous forest 

remnant) and in Appendix 2 (new forest area). A list of control methods for these 

species is also provided in Appendix 3.  

 

4.2 Pest plant categories 
 

4.2.1 Regionally or nationally listed pest plants 
 

Pest plant species are defined in both the Horizons Regional Pest Management Plan 

(RPMP) and in the National Pest Plant Accord (NPPA). 

 

Gorse, blackberry, and yellow ragwort are the only species listed in the Horizons RPMP 

recorded during the field survey. All are classified as ‘progressive containment’ pest 

plants by the Horizons RPMP. Horizons do not assume responsibility for funding and 

implementing appropriate control of these species at sites outside of those owned and 

managed by the regional council and control is the responsibility of the landowner. 

Yellow ragwort is listed due to its potential as a pasture weed and does not pose a 

significant ecological threat. It is not further considered in this management plan. 

 

Climbing asparagus was found in low numbers in the forested area, and pampas grass 

observed scattered through unkempt pasture, particularly around the area identified for 

restoration to nīkau dominated-forest. These species are named in the NPPA and are 

banned from import, propagation, cultivation or sale in New Zealand. 

 

4.2.2 Other environmental pest plants  
 

Five plant species were identified as control priorities that are not named in local or 

nation legislation (Table 1). They are considered to have a detrimental impact on 

ecological values and are not ecologically appropriate for the site. They may spread 

further if not controlled and impact the efficacy of restoration and mitigation efforts. 
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Table 1:  Pest plants observed at Linton Quarry during the September 2022 visit. 

 
Common Name Species Name Relevant legislation 

Barberry Berberis glaucocarpa None 

Blackberry Rubus fruticosus agg. H RPMP 

Climbing asparagus Asparagus scandens NZ NPPA 

Elder Sambucus nigra None 

Gorse Ulex europaeus H RPMP 

Inkweed Phytolacca octandra None 

Pampas grass Cortaderia selloana NZ NPPA 

Panic veldtgrass Erhardta erecta None 

Pink ragwort Senecio glastifolius None 

Yellow ragwort Jacobaea vulgaris H RPMP 

 

4.2.3 Pest plants with the potential to recruit into forests 
 

Table 2 lists pest plants that were not observed, but may establish due to their proximity 

and the similarity of habitats. Machinery and tools employed for afforestation at the 

new forest site should be checked and cleaned to minimise the spread of potential pests. 

Proactively monitoring for these species will also contribute to biosecurity and 

ecological integrity at the site. 

  
Table 2:  Additional plant species that should be monitored for presence within the existing 

forest and the new forest that are listed in the Horizons RPMP 2017-2037. 

 
Common Name Species Name 

Broom Cytisus scoparius 

Evergreen buckthorn Rhamnus alaternus 

Field horsetail Equisetum arvense 

Jerusalem cherry Solanum pseudocapsicum 

Old man’s beard Clematis vitalba 

Sycamore maple Acer pseudoplatanus 

Variegated thistle Silybum marianum 

 

4.3 Current pest plant distribution 
 

Pest plant distribution is described below: 

 

• Barberry:  scattered mature plants in forest, mainly margins. 

• Blackberry: scattered, wetland margins. 

• Climbing asparagus: margins of forest, mainly upper edges. 

• Elder (Plate 3): scattered mature plants through forest and in new planting area. 

• Gorse (Plate 4):  margins of forest and on wetland edges. 

• Inkweed (Plate 5): scattered plants in forest and on wetland edges. 

• Pampas (Plate 6): riparian margins of unnamed tributary of Kahuterawa Stream. 

• Panic veldtgrass: forest margins and clearings. 

• Pink ragwort (Plate 7):  common along margins of forest and unnamed tributary of 

Kahuterawa Stream. 
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Plate 3: Elder growing in an open area within the indigenous forest. 14 October 2022. 

 

 

Plate 4: Gorse on the outer edge of the indigenous forest. 14 October 2022. 
 



 

 

 

Contract Report 6016b  

 

7 © 2022 

 

Plate 5: Inkweed near the unnamed tributary of the  
Kahuterawa Stream. 13 September 2022. 

 

 

Plate 6: Pampas on the slopes above the unnamed tributary of  
the Kahuterawa Stream. 14 October 2021. 
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Plate 7: Pink ragwort on the outer margin of the indigenous forest. 

 

 

5. MANAGEMENT UNITS  
 

5.1 Overview 
 

Three proposed Management Units have been identified: 
 

• Management Unit 1: nīkau-dominant forest revegetation along unnamed tributary 

of Kahuterawa Stream (Figure 1). 

• Management Unit 2: planting of wetland species along the riparian margins of 

unnamed tributary of Kahuterawa Stream (Figure 1). 

• Management Unit 3: management of the indigenous forest remnant including: 

buffer planting of māhoe-dominant forest along the boundary of the forest remnant: 

fencing of a setback area around the indigenous forest remnant (Figure 2). 

All planting work within these areas should follow the plant schedules provided below 

and the timeline presented in Section 9. Following the completion of site preparation 

earthworks and removal of pest plant infestations, open areas can be revegetated with 

appropriate indigenous species. 
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5.1.1 Management Unit 1: nīkau-dominant forest revegetation (total area 
c.1.9 hectares) 

 

This c. 0.9 hectare area currently consists of several grassland vegetation types, with 

herbfield, rushland, or shrubland as secondary types. Pest plant control will be required 

before planting including control of inkweed, gorse and pampas (see Appendix 2 for 

locations of pest plants and Appendix 3 for control methods). 

 

Indigenous plants selected for afforestation in the mesic area (i.e. moderately wet, 

c.1.02 ha) comprise a range of species that formerly formed the dominant vegetation in 

the area, and are intended to mitigate for loss of the nīkau treeland during earthworks 

to extend the quarry. These species are predominantly fast-growing earlier successional 

species that will tolerate the open site conditions, provide shelter for later successional 

species and can compete with and shade out exotic grasses and other pest plant species. 

Canopy cover is expected to be reached within three to five years, and the shade created 

will naturally control many light-dependent exotic grasses, shrubs, and herbs, while 

encouraging recruitment of indigenous species. Nīkau establish more readily in shaded 

and sheltered environments, and while some have been included in the planting plan, 

this would be the ideal point at which to try and transition the plant community to one 

dominated by nīkau. Where this area is bounded by maintenance earthworks for roading 

water transport, low stature shrubs and grasses have been selected to maintain soil 

stability and provide habitat for reptiles. The plant schedule for Management Unit 1 is 

provided in Table 3. 

 

The species list reflects the main area of planting in the mesic areas identified in the 

map (Management Unit 1.2, Figure 1). The 1.02 hectare total area within the mesic 

habitat (Figure 1) provides sufficient habitat for the 0.9 hectares of afforestation, per 

the mitigation requirements for earlier nīkau removal. However, as there is likely to be 

some overlap with the wet and dry habitats (Management Units 1.1 and 1.3, 

respectively, Figure 1), some plants are prescribed for those areas. 

 

An extra option under consideration for this area is the transplantation of mature nīkau 

from the existing nīkau treeland site west of the established indigenous remnant. 

Although the likely success rate of transplanting 8-10 metre tall nīkau is unknown, 

representatives from Rangitāne o Manawatū have expressed interest in attempting 

transplantation. If successful, immediate establishment of mature nīkau within this new 

site is likely to accelerate the time taken to reach canopy closure at 5+ metres height. 

Parts of the site identified for afforestation are known to be damp all year round (Dave 

Larsen, Quarry site manager, pers. comm.), therefore, transplanted nīkau and new 

plantings will benefit from this wet habitat and will experience lower attrition rates from 

drying out than otherwise. 
 

Table 3:  Planting schedule for Management Unit 1 (c. 0.9 ha). 

Species Common Name 
Moisture 
Area 

Grade Quantity 

Austroderia fulvida1 Toetoe Wet-mesic 0.5L 200 

Beilschmiedia tawa Tawa Dry 1.5L/PB3 10 

Carex geminata Rautahi Wet 0.5L 200 

Carpodetus serratus Putaputawētā Wet-mesic 1.5L/PB3 250 

Coprosma propinqua var. 
propinqua 

Mingimingi Mesic-wet 0.5L 350 
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Species Common Name 
Moisture 
Area 

Grade Quantity 

Coprosma robusta Karamū Mesic-dry 0.5L 600 

Cordyline australis Tī kouka Wet-mesic 0.5L 350 

Cyperus ustulatus Toetoe upoko-
tangata 

Wet 0.5L 200 

Dacrycarpus dacridioides Kahikatea Wet-mesic 1.5L/PB3 10 

Dacrydium cupressium Rimu Mesic 1.5L/PB3 10 

Elaeocarpus dentatus Hīnau Mesic 1.5L/PB3 50 

Hedycarya arborea Porokaiwhiri Dry-mesic 1.5L/PB3 125 

Knightia excelsa Rewarewa Dry 1.5L/PB3 125 

Kunzea robusta Kānuka Dry 0.5L 450 

Laurelia novaezelandiae Pukatea Wet-mesic 1.5L/PB3 20 

Leptospermum scoparium Mānuka Mesic-wet 0.5L 1000 

Melicytus ramiflorus ssp. 
ramiflorus 

Māhoe Dry-mesic 1.5L/PB3 700 

Pennantia corymbosa Kaikomako Dry-mesic 1.5L/PB3 50 

Phormium tenax Harakeke Wet-mesic 0.5L 300 

Pittosporum eugenioides Tarata Dry 0.5L 200 

Podocarpus totara Tōtara Dry 1.5L/PB3 10 

Pseudopanax arboreus Whauwhaupaku Mesic-dry 1.5L/PB3 200 

Rhopalostylis sapida Nīkau Mesic 1.5L/PB3 340 

Total    5,750 

 

5.1.2 Management Unit 2: planting of wetland species along riparian 
margins of unnamed tributary (c.0.1 hectares) 

 

The wet habitat along the unnamed tributary of the Kahuterawa Stream (MU 2.1, 

Figure 1) will be planted with obligate and facultative indigenous wetland plants to 

restore 0.1 hectares of this habitat to indigenous dominant wetland. The plant species 

will include Carex sp,. harakeke (flax, Phormium tenax), raupō (Typha orientalis) and 

mānuka (Leptospermum scoparium var. scoparium) (Table 5).  

 
Table 4:  Planting schedule for Planting Area 2 (c.0.1 hectare). 

Species Common Name Number 

Carex sp. Carex 250 

Phormium tenax Harakeke 150 

Typha orientalis Raupō 250 

Leptospermum scoparium var. 
scoparium 

Mānuka 100 

Total 750 

 

5.1.3 Management Unit 3: Management of the indigenous forest remnant 
(c.1.7 hectares) 

 

The one hectare area of forest will receive pest plant management throughout the forest 

interior and edges (Management Unit 3.1, Figure 2). Pest plant densities within the 

forest remnant are generally low. Pest plant control should initially focus on species at 

low density that have potentially high ecological impacts if allowed to establish further, 

such as climbing asparagus. Control can later expand to species such as panic veldt 

grass, for which eradication is unattainable but which can be managed to low densities. 
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 The c.0.28 hectare area of buffer planting comprises planting of māhoe and other 

indigenous species to ultimately provide a buffer zone to protect the interior of the 

mature forest from some of the immediate effects of quarry expansion (Management 

Unit 3.2, Figure 2). 

 

This area will require high density planting of māhoe at the western, southern and 

eastern margins, where pest species (see Section Error! Reference source not found.) 

will be removed, and with flax and manuka along the northern boundary to restore 

indigenous wetland species to the induced wetland area directly downstream of the 

forest remnant. Species selected for this area are fast growing in order to provide 

immediate protection, including from pest plant encroachment into light gaps.  

 

Where the five metre buffer zone crosses the wet pasture area along the north eastern 

boundary of the forest (Wetland 2, Wildlands 2022), this area will be planted with wet 

tolerant indigenous species, namely the six species listed in Table 5. 

 
Table 6:  Planting schedule for Planting Area 3 (c.0.29 hectare). 

Species Common Name Number 

Coprosma robusta Karamu 600 

Melicytus ramiflorus var. ramiflorus Māhoe 550 

Leptospermum scoparium var. scoparium Mānuka 600 

Phormium tenax Harakeke 350 

Coprosma robusta Karamu 350 

Carex sp. Carex 50 

Phormium tenax Harakeke 25 

Typha orientalis Raupō 50 

Leptospermum scoparium var. scoparium Mānuka 25 

Carex sp. Carex 50 

Total 2,650 

 

A c.530 metre fence around the perimeter of the forest remnant (enclosing c.0.43 ha 

area between the fence and the buffer planting) is required to provide a setback zone to 

protect the edge of the mature forest from some of the immediate and long-term effects 

of quarry expansion (Management Unit 3.3, Figure 2). Fencing will not be possible 

along this entire boundary, as the quarry has encroached to within 15 metres of the 

forest boundary along the northwestern edge, and there is expected to be a gap in the 

fence of c.104 metres along this edge. 

 

5.2 Site preparation  
 

Appropriate site preparation is essential to the success of indigenous revegetation 

plantings. All environmental pest plants should be controlled within the planting areas 

before planting efforts begin (see above).  

 

5.3 Plant stock and availability 
 

Revegetation planting should utilise locally-sourced indigenous species matched to the 

characteristics of the sites being rehabilitated. The plants will be eco-sourced from 

remaining forest on-site, or, if material there is not available, then from the wider 

Manawatu Plains Ecological District, failing that, from similar altitudes in equivalent 

LENZ Level 2 environments within 20 kilometres of the site. Plant species for each 
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planting site will be selected based on the ecological requirements of the species and in 

consultation with local iwi. 

 

5.4 Plant layout and spacing 
 

The average spacing between plants in terrestrial sites should be at 1.2 to 1.5 metre 

centres, in order to achieve the aim of a closed canopy within five years. For wetland 

environments, and for shorter stature plants, one metre centres are appropriate. Larger-

growing species will be planted further apart, at five metre centres, but maintaining the 

required overall spacing between plants. The GPS locations of plantings, and the 

number of each species planted, should be recorded for auditing purposes 

 

5.5 Planting methodology 
 

Planting will be undertaken during April-June to ensure the conditions are not too dry. 

However for the new forest area (Management Units 1 and 2), the wettest areas should 

be planted during October-November to enable the plants to establish when the roots of 

wetland plants are actively growing and will not rot. Plant stakes, ties, wind shelters, 

and hare/rabbit tubes should be used where appropriate. 

 

5.6 Maintenance 
 

All plantings and grassed areas should be checked three-monthly for the first two years, 

and at least annually (preferably six-monthly) thereafter for the next five years. The 

purpose of these checks is to ensure that no issues potentially detrimental to the success 

of the plantings have occurred and so that any issues can be remedied early. Issues may 

include: 

 

• Plants requiring release from exotic grasses or pest plants. 

• Plant death requiring infilling. 

• Additional animal control or establishment of fences. 

• Replacement of a species with a more suitable species for that location. 

 

All dead and dying plants will be replaced during the following planting season. This 

may include substitution of species which are doing poorly at a particular site. A 10% 

overall loss of PB3 grade plants is acceptable, provided that these losses are spread 

evenly throughout the planting with minimal bare or empty patches. If the losses occur 

in patches, then these areas will be replaced either with the same species (if losses were 

due to browsing) or other hardier species (for losses due to environmental effects). 

 

Limited infill planting may be required during the next planting season depending on 

plant survival over the first summer. Infill plants should be of the same grade as those 

used in the initial planting. The number and species of infill plants should be identified 

in February or March preceding the infill planting season. 

 

All plant stakes, ties, wind shelters, and tubes will be checked and replaced where 

necessary and removed when no longer required. This includes checking for chafing or 

constriction on the plant stems. Environmental pest plants and any plants inhibiting the 

growth of planted species will be controlled using suitable methods, as set out in 

Section 6. 
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Measurement of Outcomes 

 

Above eighty percent cover is the required outcome at the end of the first five years of 

maintenance and infill planting. If this cover standard is not met, further planting and 

maintenance may be required to achieve >80% cover. Remeasurement of canopy cover 

will therefore be required 10 years post-initial planting to measure the success of the 

overall planting regime and whether >80% cover is achieved. 

 

Measuring of canopy cover should be achieved via systematic coverage of the planted 

area (i.e. using a 10 metre grid for the new forest area) or random sample points 

(i.e. along the length of the five metre wide buffer planting), with infilling required 

wherever gaps >10 m2 are found. 

 

For the new nīkau dominant forest area, the relative abundance of nīkau, kahikatea, 

kaikomako and tawa should be maintained, with abundance of nīkau to be especially 

monitored and maintained at the original 10:1 ratio for the first five years post-initial 

planting. 

 

 

6. PEST PLANT CONTROL METHODS 
 
6.1 Recommended pest plant control methods 

 

Recommended control methods for all pest plant are presented in Appendix 2. This 

included control methods for species listed in Section 5.2.3 (pest plants with the 

potential to recruit into forest) in the event they are found. Repeated treatment rounds 

will be required to achieve full control of some species currently present on the 

property. The recommended timing of treatment rounds is provided in Section 9.  

 

6.2 Disposal of material  
 

All environmental pest plant infestations can be dealt with in situ, negating the need for 

special disposal. The seedlings of many woody pest plant species (e.g. elder) can be 

controlled by hand-pulling and can be left to rot on site.  

 

It is essential that plant fragments are not dispersed from the current infestation areas 

as some species can easily be spread by seed (e.g. inkweed, gorse) or vegetative parts 

(climbing asparagus). For some high risk species (e.g. Equisetum spp.), special disposal 

may be required to avoid worsening the invasion, but no such species were seen on-

site. Further advice may be sought if unusual species are encountered, and workers 

should be familiar with lists such as the NPPA and the Horizons RPMP. 

 

6.3 Pest plant control outcomes 
 

Initial control should be undertaken on all pest plant species in forested and planting 

areas in the first year of this plan’s implementation. After this stage, ongoing 

maintenance should be carried out in order to keep the enhancement areas in a pest 

plant-free state. All newly established pest plants, regrowth of unsuccessfully 

controlled pest plants and plants that are hindering the growth of indigenous plantings, 
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should be controlled during regular maintenance visits. See Section 9 for the 

recommended frequency and timing of maintenance work. 

 

6.4 Agrichemical use, record keeping and reporting 
 

Any pest plant control operations involving herbicides should be undertaken by 

“Growsafe” certified operators, in line with the Agrichemical Users’ Code of Practice 

(NZS 8409 2004: The Management of Agrichemicals) and industry best practice. This 

includes recording and maintaining records of all agrichemical usage on appropriate 

spray record sheets.  

 

 

7. PEST ANIMAL MANAGEMENT 
 

To ensure survival of the newly established plants along the unnamed tributary, control 

of rabbits, hares, pūkeko, and deer may all be required. Once seedlings establish and 

grow beyond one metre height, most pest animal control will no longer be needed. 

Fallow deer pose a longer-term threat to the survival of the plantings and may need to 

be controlled indefinitely across the entire property to protect the ecological values of 

both this new nīkau-dominated forest and the existing indigenous forest remnant. 

 

 

8. AVIFAUNA MANAGEMENT 
 

Noise and movement associated with afforestation along the unnamed tributary may 

disturb breeding birds or temporarily displace bird species from the local area. 

However, these effects are likely to be no more than minor as the bird species present 

are all common and are able to produce extra clutches to compensate for failed breeding 

attempts. As such, no specific management of birds is required at this site. Birds are 

likely to return to the site following cessation of works. 
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9. WORK PROGRAMME, RESOURCES, AND TIMELINE 
 

The work programmes for pest plant control and planting work are provided below.  

 
Year 1 

 
Task Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Initial pest plant control             

Follow up pest plant control             

Site preparation             

Planting (at any time in the winter)             

 
Year 2 
 

Task Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Infill planting (if required)             

Maintenance and follow up pest plant control             

 
Year 3 

 
Task Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Maintenance and follow up pest plant control             

 
Ongoing from year 4 

 
Task Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Maintenance and follow up pest plant control             
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APPENDIX 1 

 
 

LIST OF ENVIRONMENTAL PEST SPECIES RECORDED 
WITHIN THE INDIGENOUS FOREST REMNANT, LINTON QUARRY 

 

 
Common Name Species Name 

Plants  

Climbing asparagus Asparagus scandens 

Barberry Berberis glaucocarpa 

Old man’s beard Clematis vitalba 

Pampas grass Cortaderia selloana 

Panic veldtgrass Erhardta erecta 

Yellow ragwort** Jacobaea vulgaris 

Inkweed Phytolacca octandra 

Blackberry Rubus fruticosus agg. 

Elder Sambucus nigra 

Pink ragwort Senecio glastifolius 

Gorse Ulex europaeus 

Animals  

Fallow deer Dama dama 

Possum ** Trichosurus vulpecula 

Cat Felis catus 

Rabbit * Oryctolagus cuniculus 

Hedgehog Erinaceus europaeus 

Rat Rattus sp. 

Mice Mus musculus 

 
* Scheduled for Sustained Control in the Horizons RPMP 2017-2037. 
** Scheduled for Progressive Containment 
(Otherwise not currently scheduled for control). 
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APPENDIX 2 

 
 

LIST OF ENVIRONMENTAL PEST SPECIES RECORDED 
WITHIN THE POTENTIAL NEW FOREST AREA, LINTON QUARRY 

 
 

Common Name Species Name Threat 

Plants   

Climbing asparagus Asparagus scandens Uncommon in forest, but can climb and smother 
other species and supress native regeneration 

Elderflower Sambucus nigra Occasional throughout forest, competes with native 
species 

Gorse ** Ulex europaeus Common on wetland margins, can alter soil 
conditions and dominate open habitats 

Inkweed Phytolacca octandra Uncommon along forest margin, common in new 
forest area, can dominate clearings inhibiting 
regeneration 

Pampas Cortaderia selloana Occasional along forest margin and new forest 
area, competes with native species 

Animals   

Fallow deer Dama dama Throughout site, defoliates shrubs and trees, 
destroys seedlings and saplings 

Cat Felis catus Throughout site, preys upon native fauna 

Rabbit * Oryctolagus cuniculus Throughout site, destroys seedlings 

Hedgehog Erinaceus europaeus Throughout site, preys upon native fauna, including 
birds eggs and invertebrates 

Rat Rattus sp. Throughout site, preys upon native fauna of all taxa 

Mice Mus musculus Throughout site, preys upon native fauna, 
especially invertebrates and lizards 

 
* Scheduled for Sustained Control in the Horizons RPMP 2017-2037. 
** Scheduled for Progressive Containment 
(Otherwise not currently scheduled for control). 
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APPENDIX 3 
 

HERBICIDE TREATMENTS 
 

Pest Plant Control Method(s) Chemical(s) Application Rate Timing Remarks 

Blackberry  
(Rubus fruticosus) 

Knapsack - foliar spray Triclopyr 600g/L 60ml triclopyr/10L water December-April  

Broom 
(Cytisus scoparius) 

Hand pull seedlings/small 
plants 

  Year round  

Cut and treat stumps Glyphosate gel 120g/KG  Paste with glyphosate gel  Year round  

Knapsack - foliar spray Triclopyr 600g/L 60ml triclopyr/10L water November-February Just after flowering best time 
to spray (December). Do not 
spray if seed pods have 
turned brown. 

Climbing asparagus 
(Asparagus scandens) 

Knapsack - foliar spray Glyphosate 510g/L 140ml glyphosate/10L water October-March DO NOT use penetrant if 
spraying against tree trunks 

Barberry 
(Berberis glaucocarpa) 

Hand pull seedlings/small 
plants 

- - Year round  

Cut and treat stumps Glyphosate gel 120g/KG  Paste with glyphosate gel  October-April  

Drill and inject, frill and spray Glyphosate 510g/L  70ml glyphosate + 2ml 
organosilicone/1L water  

October-April  

Gorse 
(Ulex europaeus) 

Cut and treat stumps Glyphosate gel 120g/KG  Paste with glyphosate gel  October-March Leave if growing in area to 
be forested – will naturally 
die off in shaded 
environments 

Knapsack – foliar spray 
 

Triclopyr 600g/L  60ml triclopyr + 10ml 
organosilicone/10L water 

October-March  

Metsulfuron 600g/KG 5g metsulfuron + 10ml 
organosilicone/10L water 

October-March  

Greater bindweed 
(Calystegia silvatica) 
 
 

Knapsack - foliar spray Triclopyr 600g/L 30ml triclopyr/10L water 
 

October-February Pull vines away from non-
target vegetation before 
spraying. 

Jerusalem cherry 
(Solanum 
pseudocapsicum) 

Hand pull seedlings/small 
plants. 

- - Year round  

Foliar spray Glyphosate 510g/L 70ml glyphosate/10L water Year round  
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Pest Plant Control Method(s) Chemical(s) Application Rate Timing Remarks 

Old man’s beard 
(Clematis vitalba) 

Cut and treat stumps (cut at 
1m above, and at ground 
level to prevent aerial roots 
attaching from hanging 
stems) 

Glyphosate gel 120g/KG  Paste with glyphosate gel  November-March Leave stems in air to die. 

Vial treatment – pull up as 
many stems as possible and 
treat remainder. 

Metsulfuron 600g/KG 1g metsulfuron/20ml water November-March Leave stems in air to die. 

Knapsack – foliar spray Triclopyr 600g/L  60ml triclopyr + 10ml 
organosilicone/10L water 

November-March Pull vines away from non-
target vegetation before 
spraying. 

Glyphosate 510g/L 140ml glyphosate/10L water November-March Pull vines away from non-
target vegetation before 
spraying. 

Ornamental cherry 
(Prunus sp.) 

Hand pull seedlings/small 
plants 

- - November-March  

Cut and treat stumps Glyphosate gel   
120g/KG  

Paste with glyphosate gel  November-March  

Drill and inject, frill and spray Glyphosate 510g/L  70ml glyphosate + 2ml 
organosilicone/1L water 

November-March  

Pampas 
(Cortaderia selloana) 

Knapsack - foliar spray Glyphosate 510g/L  140ml glyphosate + 10ml 
organosilicone/10L water 

October-March Thoroughly cover all foliage. 

Pine 
(Pinus radiata) 

Hand pull seedlings/small 
plants 

- - Year round  

Ring bark or fell larger trees - - Year round  

Drill and inject/bore and 
spray 

Glyphosate 510g/L 250ml glyphosate/1L water 
(25% glyphosate) 

Year round 50% or undiluted glyphosate 
will be more effective in 
Autumn/Winter. 
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MEMO 

Project: Linton Quarry Document No.: Mm 001 R01 

To: Hirock c/o Good Earth Matters Date: 21 December 2022 

Attention: Emma Hilderink-Johnson Cross Reference:  

Delivery: By email Project No.: 20210382 

From: Jon Farren No. Pages: 4 Attachments: No 

Subject: Alternative Overburden Disposal Areas - Noise 

 

With reference to our 26 July 2022 report “Linton Quarry – Noise assessment”, we understand that Hirock 
wish to create a series of smaller overburden disposal areas instead of one larger area as originally proposed. 

Five new disposal areas are proposed as shown in Figure 1 and labelled: Bund 1, Bund 2, Bund 3, Inpit 1 and 
Inpit 2.  We understand that OBDA 1 & 2 are already consented. 

Of all five areas, “Bund 1” has the greatest potential for adverse noise effects – the other bunds are further 
away from noise sensitive locations and/or receive greater acoustical screening. 

As we discuss in greater detail below, we consider it is appropriate to consider two aspects to the potential 
noise generation: construction noise associated with extending the noise bund and operational noise from 
the ongoing overburden placement.  Our calculations show that noise from the construction of the noise 
bund extension will comfortably comply with the noise limits set out in NZS6803:1999.  For compliance 
purposes, the size and extent of the noise bunds should be appropriately defined.  Operational noise from 
overburden disposal will comply with the proposed daytime noise limits of 50 dB LAeq at all dwellings except 
for 150 Kendalls Line.  Whilst we anticipate that cumulative noise levels may reach approximately 54 dB LAeq 
at this dwelling, we consider that noise effects will be acceptable for residential amenity. 

Figure 1: Plan showing the nearest dwelling and proposed overburden disposal areas 
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Introduction 

Noise from the overburden disposal can be separated into two distinct phases – noise bund construction and 
ongoing overburden disposal.  These phases are illustrated for Bund 1 in Figure 2 and show that, following 
the initial construction of a noise bund extension to the existing noise bund, the overburden will be placed 
behind in a series of “lifts”.  The noise from mobile plant used for each lift will be acoustically screened from 
the nearest dwelling by the noise bund – this is illustrated by the Section AA’ within Figure 2.   Below we 
discuss the noise generation associated with each phase. 

Noise bund extension – construction noise 

The initial phase of the overburden disposal process is to construct an extension to the existing noise bund.  
The extended noise bund will further reduce the sound generation from the quarry as well as provide 
screening for the ongoing placement of overburden.  Taking Bund 1 as an example, the proposed extent of 
the noise bund is shown in Figure 2 and we understand that its construction would take approximately 10 to 
14 working days. 

We consider it appropriate that the noise bund construction is assessed as construction noise as allowed for 
in the noise peer reviewer’s (Acousafe) proposed consent condition B1 which is repeated below: 

B Noise from the construction of noise bunds must be managed and controlled in accordance with NZS 
6803:1999 Acoustics - Construction noise 

For noise compliance purposes, it will be appropriate to provide a clear delineation between the completion 
of the noise bund and commencement of the overburden disposal. We consider this can be adequately 
accommodated through a condition of consent stipulating that the “size and location of noise bunds” be 
defined within the Quarry Management Plan, along with the other noise conditions. 

The applicable construction noise limits in NZS6803:1999 are dependent on the duration of the proposed 
construction works and range from 80 dB LAeq for “short-term” duration works to 70 dB LAeq for “long-term 
duration”.  Short and long term are defined as “14 calendar days” to “exceeding 20 weeks” respectively. 

To assess the worst-case noise emissions during the construction of the noise bund, we have calculated noise 
levels at 150 Kendalls Line which is the nearest dwelling to the proposed works at a distance of 
approximately 220 metres at its closest point.  We have predicted noise from the following sources and have 
assumed they have direct line-of-sight to the dwelling (i.e. no acoustical screening): 

• 1 x Bulldozer  113 dB LWA
2 

• 2 x Dump trucks   109 dB LWA (each) 

We calculate the highest noise levels received by the dwelling at 150 Kendalls Line during the construction of 
the bund extension will be in the order of 56 dB LAeq.  This is considerably less than even the most stringent 
noise limit of 70 dB LAeq from NZS6803:1999. 

Overburden disposal fill “lifts” – operational noise 

Once the noise bund extension is constructed, overburden disposal will be executed in a series of lifts as 
illustrated in Figure 2.  The first lift will have the greatest acoustical screening to the nearest dwellings and 
the last lift, which will be level with the top of the noise bund, will have the least acoustical screening. 

 

1 Refer Condition B, Section 7.0 in MDA report reference Rp 001 20210382, dated 26 July 2022 

2 LWA  - sound power level in dB re. 10-12 Watts 
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We consider it appropriate that, once the bund extension is constructed, overburden disposal is assessed 
against the normal operational noise limits for the site as allowed for in Acousafe’s proposed consent 
condition A3 which is repeated below: 

A Quarrying activities (other than the construction of noise bunds) must be managed to ensure 
that noise does not exceed the following at or within any residentially zoned site or at or within 
the notional boundary of any rural dwelling, except for those dwellings whose owners and 
occupiers have given consent to the application:   

 7.00am to 7.00pm   50 dB LAeq(15min)    

 7.00pm to 10.00pm  45 dB LAeq(15min)   

 10.00pm to 7.00am  40 dB LAeq(15min)   

 10.00pm to 7.00am  70 dB LAmax 

The highest noise levels received by 150 Kendalls Line will be for the relatively brief period when the 4th lift is 
occurring directly adjacent to, and level with the top of, the noise bund.  Even when operating at their 
highest point, we estimate that the mobile plant will retain line-of-sight-screening to 150 Kendalls Line.  The 
noise level from one bulldozer and two dump trucks is estimated to be in the order of 50 dB LAeq at this 
dwelling.  Noise levels will be even lower when mobile plant is operating further away or below the highest 
point of the bund.   

Cumulative noise and noise levels at other dwellings 

In our July 2022 report, we predicted that noise levels from the proposed site expansion would increase to 
51 dB LAeq at 150 Kendalls Line Road as a result of increased traffic movements at the site entrance.   

We anticipate that during the worst-case final “lift” described above, cumulative operational noise levels 
could increase to 54 dB LAeq for a relatively brief period.  Whilst this is above the proposed daytime noise limit 
of 50 dB LAeq, the cumulative level remains below the World Health Organisation guideline value of 55 dB LAeq 
for the onset of serious annoyance.  As a result, we consider that noise effects will be acceptable. 

Whilst we have not presented noise from the proposed overburden disposal areas in detail at other 
dwellings in the vicinity, we expect the larger separation distances will mean that noise levels will be 
substantially less than predicted for 150 Kendalls Line. 

 

3 Refer Condition A, Section 7.0 in MDA report reference Rp 001 20210382, dated 26 July 2022 
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Figure 2: Bund 1 – progression of noise bund and overburden disposal 
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22 December 2022 
Job No: 1018486.1000 

Hirock Limited 
PO Box 12075  
Palmerston North 4444 
 
 
Attention: Josua Grobler 
 
 
Dear Josua 
 

Linton Quarry  

Geotechnical Assessment of Proposed Overburden Disposal Areas  

1 Introduction 

Tonkin & Taylor Ltd (T+T) have been engaged by Hirock Limited to conduct a geotechnical 
assessment of proposed Overburden Disposal Areas (OBDAs) on their Linton Quarry site near 
Palmerston North. As part a Resource Consent application the Palmerston North City Council require 
a geotechnical assessment to be undertaken to assess the stability of the proposed OBDAs.  

This OBDA assessment is a variation to T+T’s engagement to conduct a geotechnical assessment of 
cut quarry faces, which was reported in T+T report reference 1018486.0000.v2, “Geotechnical 
Assessment Linton Quarry, Palmerston North” (T+T July 2022).  

Out of pit OBDA and bunds were not included in the scope of work for the T+T July 2022 report, 
which was focused on stability of the existing pit, proposed pit expansion and the footprint of the pit 
void following pit closure and development of long term slope angles. Reshaping of existing OBDAs 
and a plan for disposal of overburden in the pit void were listed as tasks that would require 
assessment as part of future quarry closure plans.   

2 Proposed OBDAs 

The proposed OBDAs are illustrated in Appendices A to C by plans and cross sections developed by 
Terra Mining Ltd for Hirock. Plan views of the proposed OBDAs are shown in Appendix A, comprising: 

• Bund 1. Filling inside the existing noise bund onto the crushing plant hardstand area provides 
88,300 m3 of volume. Lifting the noise bund crest to 108 m RL provides an additional  
12,000 m3 of volume. 

• Bund 2. Filling on and around the existing noise bunds at the northern corner of the site 
provides 31,000 m3 of volume. A crest height of 108 m RL merges to existing bund height at 
the northern corner. 

• In-Pit. Additional in-pit filling at the northern end of the pit results in 83,000 m3 of volume and 
allows ongoing access to the sump and lower levels.  

Appendix B shows staging of Bund 1 in plan and cross section, comprising 4 m and 2 m lifts. 
Appendix C presents staging plans and cross sections for Bund 2, comprising 3 m lifts.  
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The geometric designs are governed by: 

• 33.7o batter slope angles, representing the average slope of existing noise bund and out-of-pit 
OBDA batter slopes. 

• Merging onto existing bund shapes and crest heights along the property boundaries.   

Part of the property boundary facing batter slope on Bund 2 will increase in height from 10 m high to 
18 m high. This brings the slope in line with the existing adjacent batter slope, which is 20 m high at 
an overall angle of 32o. 

3 Existing Slope Observations 

The following observations are based on quarry plans, aerial photographs and contours provided by 
HiRock, historic Google Earth images, and our site walkover in October 2021.  

OBDAs have been placed around the perimeters of the site during the operating life of the quarry, as 
indicated on the annotated copy of the July 2021 site contour plan (A&C Surveys, 30 July 2021) 
presented in Appendix D. The footprints of OBDAs are shown as yellow polygons. Batter slope angles 
of some steeper sections are shown, ranging from 32o to 36.9o for 10 to 20 m high slopes. The 
original northwest facing noise bund has an overall slope of 26.5o (2H:1V) and is close to 30 m high in 
the central section.  

OBDA batter slopes and crests areas are grassed, except for recent placements and some areas 
where gravel material is forming small ‘screes’ (likely greywacke waste rock). Surface erosion in the 
form of down slope runnels is visible in some aerials and LiDAR models. Erosion runnels are generally 
grassed, suggesting formation after placement of fill while the slopes were still bare. Significant 
ongoing erosion is not observed once grass is established.  

Indications of widespread persistent wet slopes, seepages and/or saturated toe conditions are not 
observed on aerial images. 

Active slope instability over areas greater than a few m2 is not observed on OBDA batter slopes. 
Contour shapes, suggestive of shallow slumps (<50 m3) are rare. A grouping of batter slump scars is 
observed where maintenance of an internal haul road has repeatedly undercut the toe of the fill 
batter (see Appendix D).  

There is no larger scale ‘global’ instability recognised from aerial images and LiDAR models. We did 
not walk over OBDAs with the aim of identifying instability during our site visit in October 2021. 

4 Assessment 

4.1 General 

Based on the information reviewed OBDAs have been progressively constructed over the past 10 to 
15 years with materials that include overburden gravels, silts, sands, and weathered and reject 
greywacke rock, placed variously in horizontal lifts and by end tipping.  

Later stage OBDAs achieve batter slopes approaching angle of repose. Once vegetated these slopes 
don’t appear to be susceptible to significant erosion, surface instability, or deeper seated ‘global’ 
instability. 

The observed performance of the existing OBDAs suggest that conditions for instability such as 
layers of low shear strength soil and elevated groundwater levels are typically absent. Placement of 
material in lifts promotes ‘compact’ fill, while the presence of fine grained soils and grass vegetation 
cover reduce the likelihood of water infiltration and the development of saturated slopes and 
perched groundwater.  
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4.2 Proposed Bunds 1 and 2 

The majority of the proposed bund volume is being placed internally, infilling behind the existing 
perimeter bunds on relatively flat ground. Two areas require consideration of the potential for off-
site effects due to increased fill batter heights facing the property boundary. These locations are: 

• Bund 1 where the height of the noise bund is being increased by 2.5 m to a total of 20 m (see 
Stage 1 plan and cross sections, Appendix B). Fill is then placed behind the existing bund on 
the floor of the existing plant area. The adjacent, 15 years old fill batter is 30 m high at 26.5o.   

• Bund 2 at Section 1 (Appendix C) where the batter slope is being increased from 10 m to 18 m 
high. The adjacent, 10 years old fill batter slope is 20 m high at 32o.  

The case for off-site effects is a landslide or landslides on the fill batters at proposed Bund 1 and 
Bund 2, with runout of debris across the property boundary. The assumptions and judgements 
applied to landslide cases are summarised in tables 4.1 to 4.3 below. 

Table 4.1:  Batter slope, boundary distance and neighbouring infrastructure 

Bund Batter height 
and angle 

Toe of batter 
from boundary 

Neighbouring property 

1 20 m  

26.5o 

8 to 10 m with V 
drain 

Pasture 

2 18 m 

33.5o 

25 m Cow lane, yard, implement 
shed, concrete silage bay. 

Table 4.2: Landslide cases and runout 

Landslide Trigger case requires Intact slide runout Debris slide/flow runout 

‘Small’, part 
slope, 
typical 10 to 
100 m3 

Surface saturation of the batter 
slope that might occur in rain 
storm events of <50 year return 
period. 

Toe of the landslide to 
protrude from the 
original batter toe by 
≤0.5 times the height 
of the landslide. 

Debris, mud and water 
may extend beyond 
the toe of the intact 
landslide.  

Runout distance ranging from 
2 to 3.5 times the height of 
the landslide. In these cases 
the horizontal runout is 
measured from the crest of 
the landslide. 

The distal end of the debris 
flow thins out rapidly without 
confinement. Shallow mud 
and water may extend 
beyond the toe.  

‘Large’, full 
slope, up to 
1,000 m3 

Establishment of groundwater in 
the toe of the batter and a level 
of saturation of the fill that might 
occur due to an antecedent ‘wet 
period’ followed by a >50 return 
period rain storm. 
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Table 4.3: Runout, consequence and recovery 

Bund Landslide 
size 

Intact landslide 
runout 

Debris slide/flow 
runout 

Off-site consequence and recovery 

1 ‘Small’ 2 to 5 m, within 
boundary 

Up to 35 m, up to 
7 m across 
boundary 

Fence damaged, pasture inundated.  

Remove debris, reinstate fence and pasture. 

‘Large’ 10 m, up to  
2 m across 
boundary 

Up to 70 m, up to 
22 m across 
boundary 

Fence damaged, pasture inundated.  

Remove debris >0.2 m thick, reinstate fence 
and pasture. 

2 
‘Small’ 2 to 5 m, within 

boundary 
Up to 35 m, 
within boundary 

None. 

‘Large’ 10 m, within 
boundary 

Up to 63 m, up to 
11 m across 
boundary 

Fence damaged, ‘cow lane’ inundated, debris 
build up around shed and silage bay. 

Remove debris, reinstate fence. 

The qualitative risk for the above cases can be assessed (Table 4.4) using a qualitative risk matrix for 
property form Appendix 3 of Draft Guidelines for Assessing Planning Policy and Consent 
Requirements for Landslide Prone Land (GNS Science Misc Series7, February 2007).  

Table 4.4: Qualitative risk assessment for property 

Bund Landslide case Likelihood Consequence Risk 

1 ‘Small’ Likely Insignificant to 
Minor 

Low to Moderate 

‘Large’ Possible to Unlikely Minor  Very low to 
Moderate 

2 ‘Small’ Likely none Very Low Risk 

‘Large’ Possible to Unlikely Minor Very low to 
Moderate 

Very low to low risks are usually accepted, while moderate risk can be tolerated provided there are 
plans developed and responsibility defined for maintaining or reducing risk.  

5 Discussion  

Based on the observations and discussion provided above the proposed OBDAs may be constructed 
as shown in the illustrations presented in Appendices A to C. The following construction 
considerations will reduce the likelihood of water infiltration and risk of slope instability: 

• Strip top soil and unsuitable materials from the footprint of the bunds and place fill in 
horizontal lifts. 

• Crown and compact the crest of OBDAs to promote runoff. 

• Place a thin layer of topsoil or fine grained overburden on the batter slopes to promote grass 
growth. 

• Pay attention to drainage around the toes of OBDAs to prevent ponding of stormwater. 

A plan can be developed within the quarry “Principal Hazards Management Plan” to 
monitor/observe the batter slopes of the proposed OBDAs and respond to any landslide debris 
encroaching across the property boundary. Landslide and debris flows may occur as a result of a rain 
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storm event without any precursory slope movement, hence the options for monitoring and 
observations are limited.   

Monitoring may comprise visual observations along the crest of perimeter OBDAs following rain 
storm events that result in on site stormwater flow, closure of quarry operations for a period of 
time, and some damage to site roads and batters. Tension cracks, scarps, slumps, debris 
accumulations and any other signs of instability will require assessment and appropriate earthworks 
response to regrade slopes, fill cracks, and re-route water.  Removal of any off-site debris and 
reinstatement of fences and tracks should be undertaken as matter of priority in consultation with 
the neighbours roadways. 

T+T`s July 2022 report lists reshaping of OBDAs as a task that requires consideration when 
developing a site closure plan. This is in order to reduce the likelihood of slope instability 
encroaching across property boundaries in the long term when the quarry operator will not be on 
site to react to any slope movement and clean up or repair any off-site impacts. The proposed 
OBDAs with 33.7o batter slopes should be included in any closure plan assessment of the long term 
stability around the property boundaries.  
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6 Applicability 

We understand and agree that our client will submit this report as part of an application for resource 
consent and that Palmerston North City Council as the consenting authority will use this report for 
the purpose of assessing that application. 

 

Tonkin & Taylor Ltd 

 

Report prepared by: Authorised for Tonkin & Taylor Ltd by: 

 

 

.......................................................... ...........................….......…............... 

Barry McDowell Nick Peters 
Senior Engineering Geologist Project Director 

 
 

Appendix A: Bunds and In Pit Design and Options. 

Appendix B: Bund 1 (Plant Area) Staging and Cross Section. 

Appendix C:  Bund 2 Staging and Cross Sections. 

Appendix D:  OBDA Footprints and Example Batter Angles. 
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Appendix A Bunds and In Pit Design and Options 

 

 

  



Combined Bund 1 @ Plant Area

Up to 106mRL – highest 
point of current bund

Up to 109mRL – could 
go higher to merge 
with OBDA to NE

Indicative ramp for 
access – could move to 
where ops prefer – can 
be filled in once 
complete

Volume = 88,300 m3

Note (a):
Volumes are designed amount will require 
bulking/swell factor applied to overburden insitu 
volumes

Barry McDowell
Text Box
Provided by Hirock Terra Mining November 2022



Combined Bund 1 @ Plant Area – Additional 2m Lift

Up to 108mRL – extra 2m 
& extra 12,000 m3

Up to 109mRL – could 
go higher to merge 
with OBDA to NE

Indicative ramp for 
access – could move to 
where ops prefer – can 
be filled in once 
complete

Volume = 100,300 m3

Note (a):
Volumes are designed amount will require 
bulking/swell factor applied to overburden insitu 
volumes
Note (b):
Filling ramp and eastern end to level – could add 
another 4,000 - 5,000 m3 depending how filled
Note (c):
Could take west end of bund to 112mRL – could 
give another 8,000 – 10,000 m3 – resource consent 
issues may prohibit

Barry McDowell
Text Box
Provided by Hirock Terra Mining November 2022



Bund 2 @ NE

Note (a):
Volumes are designed amount will require 
bulking/swell factor applied to overburden insitu 
volumes
Note (b):
Filling ramp and eastern end 2 – 4 m – could add 
another approx. 2,000 - 3,000 m3 depending how 
filled & height restrictions?

Volume = 31,000 m3

Top @ 108mRL
Fill to top?

Fill ramp?

Small area – maybe  
± 1,000 m3

Barry McDowell
Text Box
Provided by Hirock Terra Mining November 2022



Volume = 83,000 m3

In-Pit Bund

Note (a):
Volumes are designed amount will require 
bulking/swell factor applied to overburden insitu 
volumes
Note (b):
Sloping cap on in-pit design, straightening out 
concave may add a little extra volume – assumed 
as small
Note (c):
Assumes access to sump and bottom levels comes 
off western ramps when face swings out 
westwards

Barry McDowell
Text Box
Provided by Hirock Terra Mining November 2022



Bund Description
Design Volume Additional Volume Total Volume

(m3) (m3) (m3)

Bund 1 – Plant Area 88,300 12,000 [#] + 10,000 [*] 110,300

Bund 2 – NE Area 31,000 3,000 34,000

Out-Pit Bunds 119,300 25,000 144,300

In-Pit Bund 83,000 2,000 85,000

Total All Bunds 202,300 27,000 229,300
Note [#] – assumes 108mRL lift

Note [*] – assumes additional lifts & east lift also

Volume Summaries

Barry McDowell
Text Box
Provided by Hirock Terra Mining November 2022



    

 

Appendix B Bund 1 (Plant Area) Staging and Cross 
Section 

 

 

  



Linton Quarry – Plant Bund Development

Stage 0 – Current

A

A’
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Linton Quarry – Plant Bund Development

Stage 1 – Noise Bund

A

A’
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Linton Quarry – Plant Bund Development

Stage 2 – 1st Fill Lift (4m)

A

A’
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Provided by Hirock Terra Mining November 2022



Linton Quarry – Plant Bund Development

Stage 3 – 2nd Fill Lift (4m)

A

A’
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Linton Quarry – Plant Bund Development

Stage 4a – 3rd Fill Lift (2m)

A

A’
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Linton Quarry – Plant Bund Development

Stage 4b – 4th Fill Lift (2m)

A

A’
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Linton Quarry – Plant Bund Development

Stage 4c – 5th Fill Lift (2m)

A

A’

Barry McDowell
Line
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Provided by Hirock Terra Mining November 2022



Linton Quarry – Plant Bund Development

Stage 1 – Noise Bund

Stage 2 – 1st Fill Lift (4m)
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Text Box
Provided by Hirock Terra Mining November 2022



Linton Quarry – Plant Bund Development

Stage 3 – 2nd Fill Lift (4m)

Stage 4a – 3rd Fill Lift (2m)

Barry McDowell
Text Box
Boundary

Barry McDowell
Text Box
Design fill batter slopes 33.7o

Barry McDowell
Text Box
Crushing Plant and stockpiles
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Linton Quarry – Plant Bund Development

Stage 4b – 4th Fill Lift (2m)

Barry McDowell
Text Box
Boundary

Barry McDowell
Text Box
Design fill batter slopes 33.7o
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Text Box
Crushing Plant and stockpiles
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Appendix C Bund 2 Staging and Cross Sections 

 

 

  



Linton Quarry – Bund 2 Development

Stage 0 – Current
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Linton Quarry – Bund 2 Development

Stage 1 – Lift to 102 mRL
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Linton Quarry – Bund 2 Development

Stage 2 – Lift to 105 mRL



Linton Quarry – Bund 2 Development

Stage 3 – Lift to 108 mRL
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Bund 2 @ NE
Section 1

Section 2
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Design fill batter slopes 33.7o
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OB fill
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Text Box
Quarry Pit
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Section 3

Bund 2 @ NE
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Barry McDowell
Text Box
Quarry Pit

Barry McDowell
Text Box
Boundary

Barry McDowell
Text Box
Provided by Hirock Terra Mining December 2022



    

 

Appendix D OBDA Footprints and Example Batter 
Angles 
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MEMORANDUM 

DISCHARGE TREATMENT AND EXPECTED STANDARDS, INSTREAM EFFECTS AND DISCHARGE VOLUMES 
‐ LINTON QUARRY EXPANSION JOINT CONSENT APPLICATION APP‐2022203991.00 & RC‐LU‐6962 

To:  Horizons Regional Council and Palmerston North City Council 
 
From:  Good Earth Matters 
 
Date:  22 December 2022 
 
           
 
This memorandum has been prepared in response to the following s92 further information request (in bold) from 
Horizons and PNCC (letter dated 30 November 2022):  
 
What level of treatment (standard) does the applicant propose to meet from the sediment pond treatment device 
in order  to manage  the  instream effects as  a  result of  the discharge. When proposing  the  standard  from the 
treatment device could the applicant please explain how this relates to managing instream effects as a result of 
the proposal. 

 Please detail the discharge treatment and expected standards to be met 

 Please explain how the proposed standard relates to managing instream effects as a result of the proposal 

 Please advise the expected (maximum) volume to be discharged on a daily/ yearly basis 

MANAGING ENVIRONMENTAL IMPACTS ‐ DISCHARGE TREATMENT 

Based on the quarrying and overburden disposal activities undertaken at the Linton Quarry, that are the subject of 
this joint resource consent application, the discharge from the sedimentation pond has been identified as the key 
potential environmental risk to the off‐site farmland drain and downstream Linton Drain receiving environment. Risk 
factors include the discharge of high loads of sediment, a discharge with pH values outside acceptable environmental 
limits and discharge of chemicals used to aid the flocculation process (flocculants). 
 
Reducing erosion and sediment discharge to the sedimentation ponds on site will be an important aspect of reducing 
release of contaminants into the environment. Processes, conditions, and controls as described in the Erosion and 
Sediment Control Plan, November 2022 prepared by Good Earth Matters submitted with this consent application, 
and the recommended consent conditions 40‐59 described in Section 5.1.2 Regional Council Condition of the lodged 
consent application will reduce particulate run‐off with the sedimentation pond further treating the run‐off prior to 
discharge to the farmland drain. As a result of these proposed measures the quality of the discharge is expected to 
be acceptable and should have negligible effects on the receiving environment. 
 
The  treatment  in  the  sedimentation  pond  will  compromise  of  physical  (e.g.  sedimentation)  and  chemical  
(e.g. flocculation) processes. The dosing of flocculants requires continuous management as various environmental 
factors  (e.g.  rainfall,  particle  concentration)  influence  the  efficiency  of  the  system.  A  chemical  treatment 
management plan ensures the design and dosing achieve maximum efficiency and it is expected that as a result the 
discharge is of acceptable quality and should have negligible effects on the receiving environment. 
 
Limited information due to lack of monitoring of the existing discharge is available to confirm this assumption. For 
this reason, a monitoring program is recommended to fill the data gap for a period of 24 months and will allow for 
the implementation of mitigation measures, if needed. Detailed recommendations for each identified risk factor are 
included below. 
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ENVIRONMENTAL CONCERNS AND ENVIRONMENTAL STANDARDS 

Turbidity 

Quarry  stormwater/run‐off  discharges,  if  not  appropriately  treated,  can  result  in  significant  sediment  loads 
discharged off‐site. Run‐off  from the quarry will be collected and  treated  in  sedimentation ponds  to  reduce  the 
sediment load of the discharge to acceptable levels. 
 
Land use activities in the wider catchment, namely grazed farmland, significantly contribute to sediment loads in the 
receiving environment, as demonstrated by measurements taken upstream of the quarry as part of monitoring of 
the unnamed tributary of the Kahuterawa Stream (consent ATH‐2019202514.01). In this instance, upstream samples 
from  other  tributaries  can  provide  insight  into water  quality  in  the  surrounding  environment.  Upstream  of  the 
quarry, in the unnamed tributary of the Kahuterawa Stream, a watercourse with a higher ecological value compared 
with farmland drain, values of 98 NTU have been observed (10/6/2022)1. A NTU of 1 indicates crystal clear waters, 
water at 5 NTU has a tiny trace of discoloration, water at 100 NTU is turbid (most often brown and opaque)2,3 this 
indicates  that  the  turbidity  in  the wider catchment  is  relatively high. This makes  it challenging  to determine the 
contribution of the quarry to the wider catchment turbidity. No upstream discharge information is available, as the 
quarry  is the most upstream source of discharge. As a result, we recommend monitoring directly at the point of 
discharge  rather  than  monitoring  downstream  after  reasonable  mixing,  where  water  quality  is  likely  to  be 
substantially influenced by contaminants from the surrounding land use. 
 
The  contribution  of  the  quarry,  when  the  sediment  retention  pond  is  working  as  it  should,  is  predicted  to  be 
negligible. Water leaving the sedimentation ponds should be relatively clean, particularly when compared with the 
wider catchment sediment loading as a result of other land uses (e.g., farming). The respective stream receiving the 
discharge has limited ecological value, however we recommend an environmental performance standard to ensure 
the quarry is not significantly contributing to cumulative effects further downstream as a safeguard if, and when, 
the sediment retention pond is not working optimally. 
 
We  recommend applying  a  condition  that  requires monitoring of  the  turbidity  of  the discharge  to  evaluate  the 
effectiveness  of  the  sedimentation  pond  system.  The  applicant  is  currently monitoring  turbidity  as  NTU  in  the 
unnamed tributary of the Kahuterawa Stream (as per consent ATH‐2019202514.01), as this is part of the existing 
monitoring  regime  at  the  quarry,  and  due  user  error  associated  with  clarity  tubes,  we  recommend  applying  a 
condition using NTU to determine turbidity for this consent also. 
 
Based on research performed on behalf of Auckland City Council, a short‐term exposure to turbidity of 1000 NTU 
should not reduce the survival of native invertebrate and fish species4 (although not expected to be present in the 
farmland  drain).  We  therefore  recommend  applying  a  safety  factor  and  setting  the  value  triggering  further 
investigation and intervention to 150 NTU. 

pH 

pH can vary in sedimentation ponds due to the release of pH influencing ions from quarry materials as well as added 
substances (flocculants). Aquatic environments, their biota and (bio)chemical processes are adjusted to particular 
pH ranges, which can vary based on the relevant, generally stable, environmental boundaries. Significantly changing 
this range can result in stress or mortality and a disturbance of the (bio)chemical processes influencing the balance 
of the ecosystem. This can have further consequences for the biota. 
 

 

1   It should be noted data is limited, however, even point samples in this case provide sufficient high level information 

regarding the wider catchment turbidity.  

2   https://www.environment.act.gov.au/__data/assets/pdf_file/0007/575971/wqr2000‐1condition.pdf  

3   https://www.waterquality.gov.au/anz‐guidelines  

4   http://www.aucklandcity.govt.nz/council/documents/technicalpublications/ARC‐TP‐337.pdf  
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The respective receiving environment is highly modified and is expected to experience high fluctuations in particular 
during  rainfall  due  to wider  catchment  land‐use  (farming).  However, we  recommend monitoring  the  pH of  the 
discharge and we agree that the pH limit and range provided for in the suite of Te Ahu a Turanga ‐ Manawatu Tararua 
Highway large scale earthworks consents, as recommended by Horizons, is appropriate under the circumstances and 
should apply to the Linton Quarry i.e., the pH of any discharge from the sediment retention devices to any water 
body must not be less than 5.5 or greater than 8.5. 

Chloride 

Flocculation  in  the  ponds  is  promoted  by  applying  a  commercially  available  flocculant.  The  flocculant  is  
AQUAFIX  PD‐9000,  a  mixture  of  Poly  (dimethyl  diallyl  ammonium  chloride)/  PolyDADMAC  (CAS  26062‐79‐3)  in 
water). When the sedimentation pond and flocculation dosing are performing optimally, no flocculant should be 
released into the environment. 
 
The importer/manufacturer has assigned the substance to the HSR002684 (Water Treatment Chemicals (Subsidiary 
Hazard)  Group  Standard5  and  associated  Hazardous  Substances  notices  under  the  HSNO  Act  apply  (see  
Appendix  A).  This  means  that  the  assessment  of  the  EPA  for  this  group  standard  indicates  that  risks  to  the 
environment,  when  used  according  to  this  standard  is  considered  acceptable.  Auckland  City  Council  has  also 
evaluated the toxicity of several types of flocculants and have concluded that it appears that the impact of residual 
flocculant being released into the environment is low level and likely not significant6. 
 
We  do  not  expect  the  flocculant  to  be  released  in  the  environment,  and  based  on  the  toxicity  relatively  high 
quantities are required before environmental effects are observed. The turbidity of the receiving environment  is 
high due  to wider  land use,  further  reduction of dissolved  flocculant  present  in  the water  column by means of 
flocculation with the particles in the wider environment. This will further reduce exposure. 
 
Regardless, we recommend quarterly monitoring of potential flocculant release as a safeguard to ensure during a 
failure event of the treatment system, there is no significant environmental harm. It is proposed to add a condition 
monitoring chloride, we recommend applying the Aquatic Life Criteria for chlorine set by the US EPA (860 mg/L for 
acute and 230 mg/L for chronic exposure). When this concentration is breached in the discharge the concentration 
should be determined at  the  reasonable mixing zone. No "traditional" mixing zone  is present  (i.e.  the discharge 
enters a stream with an upstream and downstream environment); therefore samples will be taken just prior to the 
discharge reaching the raupō pond. If this concentration is below 230 mg/L the environmental impact is considered 
negligible. 

Other parameters in the One Plan Annex E 

Based on the proposed activity in the quarry, the type of contaminant risks and treatment solutions proposed by 
the Applicant, the impact of the discharge on the other parameters of Schedule E of the One Plan e.g. temperature, 
dissolved oxygen concentrations, Soluble Carbonaceous five‐day Biochemical Oxygen Demand, Particulate Organic 
Matter, Dissolved Reactive Phosphate, Soluble  Inorganic Nitrogen, Ammoniacal Nitrogen and E.coli  is considered 
negligible.  
 
The quarry will excavate and crush hard rock which, by  its nature,  is not expected to  increase concentrations of 
organic matter, phosphates, nitrogen species and E.coli. 
 
Dissolved  and  particulate  organic  matter  is  not  expected  to  be  added  significantly  by  quarry  activities  and 
stormwater  run‐off  processes,  in  particular  when  compared  to  the  significant  input  in  the  wider  catchment. 
Therefore, Biochemical Oxygen demand and oxygen concentrations are not expected to be negatively impacting the 
receiving environment.  
 

 

5   Water‐Treatment‐Chemicals‐Subsidiary‐Hazard‐Group‐Standard‐2020‐HSR002684.docx (epa.govt.nz) 

6   TP226 Overview of the effects of residual flocculants on aquatic receiving environments (aucklandcity.govt.nz) 
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Prior  to  environmental  release  the  discharge  will  not  be  used  as  cooling  water  and  will  be  stored  at  ambient 
temperatures and is therefore not expected to significantly deviate from the receiving environment. 
 
It  is,  therefore, expected  that  risks associated with  these additional environmental parameters on  the  receiving 
environment are negligible.  

REPORTING 

As discussed in detail above, the risk associated with the discharge to the farmland drain is limited to sediment, pH 
and chloride, this discharge can also be relatively easily managed compared with for example continuous production 
discharges. It should be noted that even if the environmental standards were to be breached the additional loading 
to the environment is likely to be very limited, if not negligible due to the significant wider catchment inputs. 

Record keeping 

To enable the council to monitor compliance with the recommended discharge limits we recommend data be made 
available by the consent holder at the council's request. We consider a five (5) day notice sufficient for the quarry 
operator to provide this information. 

Reporting of non‐compliance 

Although no adverse effects are expected,  limited monitoring  information  is available  to demonstrate  this. As a 
result,  we  recommend  a  reporting  requirement  that  if  and  when  the  environmental  standards  are  breached, 
investigation and mitigation measures are implemented (if appropriate) to improve the quality of the discharge to 
ensure compliance with consent conditions. This would allow the applicant as well as the council to develop a better 
understanding of the discharge and intervening where necessary. 
 
We recommend a consent condition that provides the consent holder up to 15 working days to report, investigate 
and mitigate any breaches of consent  limits. This  should allow  for a  thorough  investigation of  the causes of  the 
breach of  consent  conditions and allow sufficient  time  to evaluate  the most effective  long‐term  intervention. A 
shorter period of time (e.g., 5 working days) could result in a quick solution to comply which might not result in the 
best environmental outcomes. A longer timeframe is considered acceptable as the risk of non‐compliance on the 
environment is likely to be minimal, in the short term. 

Evaluation of monitoring plan 

The proposed monitoring plan should provide, within a timeframe of 24 months sufficient information to inform any 
long‐term monitoring requirements for the discharge to the farmland drain. The proposed monitoring plan should 
provide a balance between the expected risks and reasonable monitoring efforts. 
 
We propose the applicant provide a summary and analysis of the results after 24 months of monitoring by a suitably 
qualified  person.  The  report  should  cover  trends,  non‐compliance  events  and  recommendations  for  future 
monitoring. It is recommended that if the consent holder demonstrates that the consented pH and turbidity limits 
are met consistently throughout the 24‐month monitoring period, the frequency of future monitoring be reduced 
as follows. Reduce monitoring of pH and turbidity to cover major rainfall events and when malfunctioning of the 
dosing equipment or malfunctioning of the sedimentation pond is suspected/confirmed only. The recommended 
monitoring regime for chloride will not be changed. 

CHEMICAL TREATMENT 

The  applicant  proposes  to  use  AQUAFIX  PD‐9000,  a  mixture  of  Poly(dimethyl  diallyl  ammonium 
chloride)/PolyDADMAC  in  water  (CAS  26062‐79‐3),  as  a  flocculant.  For  chemical  treatment  systems  to  operate 
appropriately  and  achieve  appropriate  environmental  outcomes  (e.g.  reduced  sediment  output)  on‐site 
management is essential. 
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We propose a condition that requires a chemical treatment management plan covering design detail, monitoring 
and maintenance,  dosage  etc.  Care  should  be  taken  that  conditions  described  in  this  plan  do  not  duplicate  or 
contradict other consent conditions. 

PROPOSED CONSENT CONDITIONS  

In addition to the recommended consent conditions 40‐59 described in Section 5.1.2 Regional Council Condition of 
the  lodged consent application  to manage  the effects of  large‐scale  land disturbance, we propose  the  following 
environmental conditions to set discharge limits and monitor environmental performance of the sediment retention 
devices and quality of the discharge: 

Environmental Standard ‐ Monitoring  

Monitoring Plan 

1. The Consent Holder shall provide the Manawatu‐Wanganui Regional Council with a Final Monitoring Plan. 

2. The  final monitoring  plan  required  by  Condition  1  shall  be  certified  in writing  by  the Manawatu‐Wanganui 
Regional Council acting in a technical certification capacity prior to any activities authorised by this resource 
consent  commencing  and  the  Consent  Holder  shall  undertake  all monitoring  authorised  by  this  consent  in 
accordance with the certified final monitoring plan.  

3. Any changes to the monitoring plan required by Condition 1 must be approved by the Manawatu‐Wanganui 
Regional Council. 

Performance standards and incident monitoring 

4. Activities authorised by this consent shall not result in the discharge of contaminants that are toxic to aquatic 
ecosystems.  

5. Sediment retention devices must be designed and operated to achieve the following performance targets: 

i. the pH of any discharge from sediment retention devices to any water body must not be less than 5.5 or 
greater than 8.5;  

ii. the turbidity of any discharge from sediment retention devices to any water body must not be higher than 
150 NTU; 

iii. the Consent Holder must ensure that the soluble chloride concentration of any discharge to the receiving 
environment  shall  not  exceed  230 mg/L; When  the  concentration  in  the  discharge  is  above  230 mg/L 
measurements in the reasonable mixing zone should be taken, the concentration shall not exceed 230 mg/L. 

iv. Where a performance target in condition 5 i, ii, iii is not achieved, an investigation must be undertaken to: 

‐ confirm the  reason why performance  target has not been achieved, with  reference  to  the  relevant 
catchment; and 

‐ develop and implement response measures to achieve the performance targets in the future. 

v. Following  the  completion  of  the  investigation  required  by  condition  5  iv,  all  recommended  response 
measures  must  be  implemented  within  with  fifteen  (15)  working  days,  except  where  the  Manawatu‐
Wanganui Regional Council agrees  in writing to a  longer timeframe for the  implementation of response 
measures.  

vi. A  report  that  summarises  the  investigation  and  response measures  required  by  condition  5  v must  be 
provided to the Manawatu‐Wanganui Regional Council  in writing within fifteen (15) working days of the 
performance target not being achieved. 

6. Monitoring data should be recorded and made available to the council on request within five (5) working days. 
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7. To monitor compliance with condition 5, the consent holder shall monitor the following parameters: 

i. Once per Month; 

‐ pH; 

‐ Turbidity; 

‐ The time and date, and the weather and flow conditions at the time of monitoring shall be recorded; 

‐ Observations of any conspicuous oil or grease films, scums or foams, and any emission of objectionable 
odour. 

ii. Quarterly;  

‐ Chloride; 

‐ The time and date, and the weather and flow conditions at the time of monitoring shall be recorded. 

iii. During heavy rain events;; 

‐ pH; 

‐ Turbidity; 

‐ The time and date, and the weather and flow conditions at the time of monitoring shall be recorded; 

‐ Observations of any conspicuous oil or grease films, scums or foams, and any emission of objectionable 
odour. 

iv. When  malfunctioning  of  the  dosing  equipment  or  malfunctioning  of  the  sedimentation  pond  is 
suspected/confirmed; 

‐ pH; 

‐ Turbidity; 

‐ Chloride; 

‐ The time and date, and the weather and flow conditions at the time of monitoring shall be recorded; 

‐ Observations of any conspicuous oil or grease films, scums or foams, and any emission of objectionable 
odour. 

ADVICE NOTE: Heavy rainfall event is defined as being 3 millimetres of rainfall (within 24 hours) following at 
least five days of dry conditions. Monitoring should be undertaken as soon as possible, and no later than 24 
hours after each rainfall event begins. 

Monitoring duration and routine reporting 

8. Monitoring of parameters according to condition 5 should be undertaken for a period of at least 24 months, at 
which point the monitoring plan shall be reviewed and updated based on the results and in agreement with the 
Manawatu‐Wanganui Regional Council’s Team Leader Consents Monitoring. 

i. The report shall be prepared by a suitably qualified person. 

ii. This report shall cover; 

‐ The results of all monitoring undertaken in the previous 24 months; 

‐ Any non‐compliances and subsequent investigations; 

‐ Discussion of any trends evident from the monitoring data; 

‐ Recommendations for a future monitoring plan; 

9. If the parameter within condition 5 i and ii are met following the completion of the 24‐month reporting period, 
monitoring of pH and turbidity shall be reduced to major rainfall events and if and when malfunctioning of the 
dosing equipment or malfunctioning of the sedimentation pond is suspected/confirmed, only. 

 

ADVICE NOTE: Major rainfall event is defined as being 25 millimetres of rainfall (within 24 hours) following at 
least  five  days  of  dry  conditions. Monitoring  should  be  undertaken  as  soon  as  possible,  and  no  later  than  
24 hours after each rainfall event begins.  
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DISCHARGE VOLUMES AND FLOW 

Discharge Flow 

The current discharge occurs through a 600mm pipe (assumed) underneath the earth bund. This pipe size is noted 
on a council approved site plan (Infracon Aggregates Linton Quarry Site ‐ Detailed Site Plan dated September 2005).  
 

 
 
The maximum discharge flowrate (pipe full of stormwater, no sediment in pipe) was calculated to be 1.6 m³/s. As 
the outlet is a piped outlet, this is the maximum flow of water which can go through the assumed 600mm plastic 
pipe. 
 
However, once the SRP is installed and during usual rainfall events, the decant outlet rate of the SRP is expected to 
be approximately 21.6 L/s. This is based on the Greater Wellington Erosion and Sediment Control Guidelines dated 
February 2021 for the recommended decant rate from an SRP of 3 L/second/ha of contributing catchment (7.2ha 
for the proposed SRP). 

Discharge Flow 

The discharge volume for the site's catchment was estimated using the Guidelines for stormwater runoff modelling 
in the Auckland Region ‐ TP108 Auckland Standard. This uses a standard 24‐hour temporal rainfall pattern, having 
peak rainfall intensity at mid duration. Shorter duration rainfall bursts with a range of durations from 10 minutes to 
24 hours are nested within the 24‐hour temporal pattern.  
 
Rainfall intensities and depths are provided using the High Intensity Rainfall Design System V4.  
 
Therefore, based on the following assumptions, the total discharge volume during a 24‐hour rainfall event can be 
calculated. Results for the total discharge volume is shown for a range of current rainfall events.  

SRP 1 Inlet 

Outlet 

Inlet Elevation ‐ 90 m  
Outlet Elevation ‐ 86 m  
Pipe Drop ‐ 4 m 
 
Length of Pipe ‐ 140 m  
Diameter of Pipe ‐ 600 mm 
 
Maximum Discharge Flowrate = 1.6 m³/s 
using Hazen‐William's equation. 
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 The catchment area for SRP 1 and the northern watercourse discharge point is 7.2 ha. This ignores the quarry 
pit catchment area as all stormwater which falls within this extent is stored at the base of the pit.  

 It is assumed no infiltration occurs across the site.  

‐ This is a conservative assumption but is suitable for the site as most of the site is hardstand and mostly 
impervious.  Impervious  areas  on  the  site  are  mainly  bunded  overburden  stockpile  areas  around  the 
perimeter of the catchment area site which are grassed. 

 All water within the 24‐hour rainfall event is discharged.  

‐ This is conservative as we would understand some stormwater to be ponding across the site, however this 
water will be negligible compared to the volume of stormwater existing the system. 

Annual Exceedance Probability (AEP)  24‐hour Rainfall Depth (mm)  Total Catchment Discharge Volume (m³) 

50%  63  4,500 

20%  81  5,800 

10%  94  6,700 

5%  125  9,000 

1%  139  10,000 

Estimated Yearly Discharge 

NIWA weather station data for Palmerston North EWS station (21963) taken between 2016‐2021 has been used to 
estimate the potential yearly discharge from Linton Quarry to an existing farm drain. The average of these annual 
total rainfall results was used to estimate the potential yearly discharge.  
 
The same assumptions  for water  flows exiting the site as discussed  in the discharge volume section above were 
applied. Note that due to climate change, the estimated yearly discharge trend is expected to increase, and these 
estimates are only based on the previous 6 years of rainfall. 
 
Therefore,  based  on  an  average  yearly  rainfall  between  2016‐2021  of  1040  mm/year,  the  annualised  average 
discharge from site  is estimated to be 75,000 ± 12,500m³.  (Uncertainty calculated by half of the range method). 
References to site data and data entries are below.  
 
https://cliflo.niwa.co.nz/pls/niwp/wgenf.genform1_proc 
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Summary 

For the 7.2 ha Linton Quarry site area, a stormwater discharge from site occurs to the north bound Linton Drain via 
an existing farm drain. This occurs after treatment through a sediment retention pond which is then discharge via a 
culvert  underneath  an  existing  earth  bund.  The  following  calculations  were made  to  determine maximum  and 
expected discharge volumes / flowrates of stormwater from the site. For these calculations it was assumed there 
was no infiltration occurs across the site, all water within the 24‐hour rainfall event is discharged.  

 During  normal  rainfall  events,  the  decant  outlet  rate  from  the  sediment  retention  pond  is  expected  to  be 
approximately 21.6 L/s. 

 The maximum discharge flowrate (culvert pipe full of stormwater, no sediment in pipe) was calculated to be  
1.6 m³/s.  

 The annual discharge from site is estimated to be 75,000 ± 12,500m³. This is based on an average yearly rainfall 
between 2016‐2021. 

 Maximum daily discharge volume from the site is 10,000 m³. This is based on a current 1% AEP 24‐hour rainfall 
event. 
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Product Name:  AquaFIX PD - 9000 

Date of Issue:    04/06/19 
 
Version:             1 Page 1 of 5 

 

1. Identification of the Substance or Mixture and Supplier 
 

Product Name:  AQUAFIX PD-9000  
  
Synonyms:  Poly(dimethyl diallyl ammonium chloride), PolyDADMAC. 
 
Recommended Use: Coagulant used for wastewater and potable water treatment. 
 
Supplier:  Fontis New Zealand Limited  
Address:  5 La Lena Grove   
   Summerhill  
   Palmerston North 
   New Zealand 
Telephone Number +64 21 981 277 (mobile 021 981 277) 
Facsimile:  +64 7 854 7162 
Emergency Telephone: CHEMCALLTM  (New Zealand)  0800 243 622      (Australia)  1800 127 406 
Poisons Information  
Centre:   New Zealand; 0800 764 766 (24 hours) 
 
Date of Preparation: June 2019 
 
 
 

2. Hazards Identification 
 

Classification: Classified as hazardous according to the criteria of the Hazardous Substances 
(Minimum Degrees of Hazard) Regulations 2001. 
Water Treatment Chemicals Group Standard 2017. HSNO approval number for 
this group standard is HSR002684 (Subsidiary Hazard) 
Not classified as a Dangerous Good under NZS 5433:2012 Transport of 
Dangerous Goods on Land 
 

Subclasses: Subclass 9.1C - Substances that are harmful to the aquatic environment 
 

 
Hazard Statement(s) 
H412 Harmful to Aquatic life with long lasting effects. 
 
Precautionary Statement(s) 
 
Prevention: 
P273 Avoid release to the environment. 
 
Response: 
No response statements. 
 
Storage: 
No storage statements. 
 
Disposal: 
P501 In case of a substance that is in compliance with a HSNO approval other than a Part 6A (Group Standards) 
approval, a label must provide a description of one or more appropriate and achievable methods for the disposal of a 
substance in accordance with the Hazardous Substances (Disposal) Regulations 2001. This may also include any 
method of disposal that must be avoided. 
 
 

3. Composition/Information on ingredients 
 

Components CAS number Proportion Hazard Codes 

Polydiallylddimethylammonium 
chloride 

26062-79-3 40% H412 

Water 7732-18-5 60% - 
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4. First-aid measures 
 

For advice contact the Poisons Information Centre (Phone – New Zealand 0 800 764 766) or a doctor at once. 
 
Inhalation: Remove victim from area of exposure - avoid becoming a casualty. Remove contaminated 

clothing and loosen remaining clothing. Allow patient to assume most comfortable position 
and keep warm. Keep at rest until fully recovered. Seek medical advice if effects persist. 

 
Skin Contact: If skin contact occurs, remove contaminated clothing and wash skin with running water. If 

irritation occurs seek medical advice. 
 
Eye Contact: If in eyes, wash out immediately with water.  In all cases of eye contamination, it is a sensible 

precaution to seek medical advice. 
 
Ingestion: Rinse mouth with water.  If swallowed, give a glass of water to drink. If vomiting occurs give 

further water.  Seek medical advice. If swallowed, do NOT induce vomiting.  Give a glass of 
water. Seek medical advice 

 
Workplace facilities: Eye wash bottles should be provided. 
 
 
 

5. Fire-fighting measures 
 
 

 
 

6. Accidental release measures 
 

Emergency procedures/Environmental precautions:  
Slippery when spilt. Avoid accidents, clean up immediately. Clear area of all unprotected personnel. If contamination of 
sewers or waterways has occurred advise local emergency services. 
 
Personal precautions/Protective equipment/Methods and materials for containment and cleaning up:  
Wear protective equipment to prevent skin and eye contact and breathing in vapours. Work up wind or increase 
ventilation. Do not flush with water. Contain - prevent run off into drains and waterways. Use absorbent (soil, sand or 
other inert material). Collect and seal in properly labelled containers or drums for disposal. After cleaning, flush away any 
residual traces with water. 
 
 

7. Handling and Storage 
 

Handling Advice:Use only in areas provided with appropriate exhaust ventilation. Avoid dust formation. If necessary use 
a particulate filter dust mask (half mask with P2 filter) Use personal protective equipment including safety glasses or 
safety goggles. Wear gloves such as neoprene, natural rubber, viton or other impermeable gloves.  
 
Storage advice including any incompatibilities: Store in a cool, dry, well ventilated place. Do not allow to freeze. 
Keep containers closed when not in use - check regularly for leaks. 
 

Suitable Extinguishing 
Media 

Not combustible, however, if material is involved in a fire use: Coarse water 
spray, fine water spray, normal foam, dry agent (carbon dioxide, dry chemical 
powder). 

Specific Hazards: Non-combustible material. 

Special Protective 
Equipment and precautions 
for Fire-fighters 

Decomposes on heating emitting toxic fumes, including those of oxides of 
carbon, oxides of nitrogen, hydrogen chloride, hydrogen cyanide. Fire fighters to 
wear self-contained breathing apparatus and suitable protective clothing if risk of 
exposure to products of decomposition. Spills produce extremely slippery 
surfaces. 
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8. Exposure controls / personal protection 
 

Workplace Exposure Standards:  No value assigned for this specific material by the New Zealand Workplace Health & 
Safety Authority. 
 
Appropriate engineering controls: Natural ventilation should be adequate under normal use conditions. Keep 
containers closed when not in use. 
 
Individual protection measures, such as Personal Protective Equipment (PPE): The selection of PPE is dependent 
on a detailed risk assessment.  The risk assessment should consider the work situation, the physical form of the 
chemical, the handling methods, and environmental factors. 
 
OVERALLS, SAFETY SHOES, SAFETY GLASSES, GLOVES. 
 
Wear overalls, safety glasses and impervious gloves. Always wash hands before smoking, eating, drinking or using the 
toilet. Wash contaminated clothing and other protective equipment before storage or re-use. If determined by a risk 
assessment an inhalation risk exists, wear a suitable mist respirator meeting the requirements of AS/NZS 1715 and 
AS/NZS 1716. 

 

9. Physical and chemical properties 
 

Physical state:     Liquid  
Colour:      Slight amber colour.  
Odour:     Odourless  
Solubility:    Miscible in water.  
Specific Gravity:    1.10 - 1.15 
Relative Vapour Density (air=1):   Not available  
Vapour Pressure (20 °C):   2.3 kPa  
Flash Point (°C):    Not applicable 
Flammability Limits (%):   Not applicable  
Autoignition Temperature (°C):   Not applicable 
Boiling Point/Range (°C):   >100 
Decomposition Point (°C):   >150  
pH:      3-7  
Freezing Point/Range (°C):   <0 
 
 

10. Stability and reactivity 
 

 
Reactivity:   None known. 
 
Chemical stability :  Stable under normal conditions of use. 
 
Conditions to avoid:  Avoid exposure to frost. Avoid exposure to heat. Avoid exposure to direct sunlight. 
 
Incompataible materials: None known. 
 
Hazardous Decomposition 
Products: Oxides of carbon. Oxides of Nitrogen. Hydrogen Chloride. Hydrogen cyanide. 
 
 
 

11. Toxicological information 
 

No adverse health effects expected if the product is handled in accordance with this Safety Data Sheet.  
Symptoms or effects that may arise if the product is mishandled and overexposure occurs are: 
 
Acute Toxicity:  LD50 Oral (rat): > 5,000 mg/kg 
  LD50 Dermal(rat): > 5,000 mg/kg 
 
Ingestion:  Ingestion may result in nausea, vomiting, diarrhoea and abdominal pain. 
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Eye contact:  May cause some irritation to eyes. 
 
Skin contact:  May cause some irritation to skin. 
 
Inhalation:  May cause mild irritation to the respiratory tract (airways). 
 
Sensitisation:  No data available. 
 
Chronic effects:  Not mutagenic. 

 

12. Ecotoxicological information 
 
 
 
 
 
             
  
 
 
 

 
 

13. Disposal Considerations 
 

Refer to local government authority for disposal recommendations.  Dispose of contents/container in accordance with 
local/regional/national/international regulations. 

 
14. Transport information 
 
 

Road and Rail Transport 
Not classified as a Dangerous Good under NZS 5433:2012 Transport of Dangerous Goods on Land. 
 
Marine Transport 
Not classified as Dangerous Goods by the criteria of the International Maritime Dangerous Goods Code (IMDG Code) for 
transport by sea. 
 
Air Transport 
Not classified as Dangerous Goods by the criteria of the international Air Transport Association (IATA) Dangerous Goods 
Regulations for transport by air. 
 
 

15. Regulatory information 
 

Classification: Classified as hazardous according to criteria in the Hazardous Substances (Minimum 
Degrees of Hazard) 2001.  

 Water Treatment Chemicals Group Standard 2017. HSNO approval number for this group 
standard is HSR002684 (Subsidiary Hazard) 

 Not classified as a Dangerous Good under NZS 5433:2012 Transport of Dangerous Goods 
on Land. 

 

Subclasses: Subclass 9.1C - Substances that are harmful in the aquatic environment. 
 
Hazard Statement(s):  
H412 Harmful to aquatic life with long lasting effects. 
 
 
 
 
 
 

Ecotoxicity: Avoid contaminating waterways. 
 

Persistence/degradability: Not readily biodegradable. 
Bioaccumulative potential:   Does not bioaccumulate. 

 
Aquatic toxicity:   Harmful to aquatic organisims. May cause long term adverse effects in 

aquatic environment.  
48hr EC50(Daphnia magna):10-100mg/L 96hr LC50(fish): 10-100mg/L 
(Danio rerio) 
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16. Other information 
 

Supplier Safety Data Sheet - June 2019 
 
Reason for Issue: Requirement for new product. 
 
This material safety data sheet has been prepared by Fontis New Zealand Limited. The information described herein will 
be revised in according with new knowledge and on a five yearly basis. Although the information stated herein is based 
on our latest knowledge, they are not to be construed as guarantee of the completeness or correctness of the 
information. As there may be any toxicity in chemical product that are still unknown, it is necessary to handle with 
scrupulous care. Fitness of this product should be decided by user’s responsibility. If further clarification is required the 
user should contact their Fontis NZ Ltd representative or Fontis NZ Ltd at the contact details on page 1 of this Material 
Safety Data Sheet. 
 

 
 

End of the Material Safety Data Sheet 
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INTRODUCTION 

Hirock  Limited  has  applied  for  Resource  Consent  to  discharge  treated  wash  water  and  stormwater  from  the  
Linton  Quarry  (APP‐2022203991.00).  Treated  wash  water  and  stormwater  is  currently  collected  in  Settlement  
Pond 1/Sediment Retention Pond  (SRP)  and  is discharged  to a  farm drain  that  flows  through  intensively  grazed 
farmland north of the quarry, which then flows into an unnamed tributary of Linton Drain further downstream.  
 
This  discharge  currently  occurs  during  heavy  rain  events  or  during  high  water  flows  from  the  quarry  pit.  The 
watercourse  is  essentially  open  farm drains  that  have  been  realigned  and  straightened with  a  pond where  the 
drains  intersect.  The  farm  drain  runs  parallel  to  Kendalls  Line  and  flows  northwest  through  farmland where  it 
connects to the Linton Drain, approximately 4 kilometres away. The Linton Drain is a heavily modified watercourse 
and is a tributary of the Tokomaru River, which is itself a tributary of the Manawatu River.  
 
Changes  are  proposed  to  the  settlement  pond  and  discharge  point  (refer  resource  consent  application  Linton 
Quarry Expansion, Re‐Lodgement, November 2022). 

AIM AND OBJECTIVES 

To date  limited monitoring has been performed on  the  quality  of  the  discharge  from  the  settlement pond/SRP 
system (see Linton Quarry Pit Expansion, Erosion and Sediment Control Plan November 2022 for details on existing 
and proposed sediment control). There is insufficient information available to fully understand the environmental 
effects the discharge might have on the receiving environment. 
 
The objective of this monitoring plan is to fill these gaps and inform if further interventions are required.  
 
Quarry  stormwater/run‐off discharges,  if  not  appropriately  treated,  can have  significant  sediment  loads  and pH 
shifts. The quarry uses a commercially available flocculant (containing CAS 26062‐79‐3) to increase sedimentation 
of  suspended  particles.  Under  normal  operating  conditions  the  sediment  load,  pH  and  chloride  concentrations 
should be withing acceptable ranges (see condition 5 of the proposed conditions).  
 
The first stage of the monitoring plan is to conduct sampling at frequent intervals that will fill key knowledge gaps 
and inform the long‐term monitoring plan (at least 24 months after the upgrade of Settlement Pond 1/SRP). The 
long‐term monitoring plan will be  informed based on the finding of  the  first stage (see condition 8 and 9 of  the 
proposed conditions). 

SITE LOCATION 

Hirock  Limited  operates  the  Linton Quarry,  a  hard  rock  quarry  at  257  Kendalls  Line,  Linton  (see  Figure  1).  The 
quarry  is  approximately 11 km south of Palmerston North and has an approx. NZMS 260 map  reference of T24 
3072 8221.  
 



 
 
 

 
 
76506.002   Page 2 

 
Figure 1:  Linton Quarry 

SAMPLING LOCATION 

Land use activities in the wider catchment, namely grazed farmland, significantly contribute to sediment loads in 
the receiving environment, as demonstrated by measurements taken upstream of the quarry as part of monitoring 
of  the  unnamed  tributary  of  the  Kahuterawa  Stream  (consent  ATH‐2019202514.01).  In  this  instance,  upstream 
samples from other tributaries can provide insight into water quality in the surrounding environment. Upstream of 
the  quarry,  in  the  unnamed  tributary  of  the  Kahuterawa  Stream,  a watercourse with  a  higher  ecological  value 
compared with farmland drain, values of 98 NTU have been observed (10/6/2022)1. A NTU of 1  indicates crystal 
clear waters, water at 5 NTU has a tiny trace of discoloration, water at 100 NTU is turbid (most often brown and 
opaque)2,3  this  indicates that the turbidity  in the wider catchment  is relatively high. This makes  it challenging to 
determine the contribution of the quarry to the wider catchment turbidity.  
 
No  upstream  discharge  information  is  available,  as  the  quarry  is  the most  upstream  source  of  discharge.  As  a 
result,  we  recommend monitoring  directly  at  the  point  of  discharge  rather  than monitoring  downstream  after 
reasonable  mixing,  where  water  quality  is  likely  to  be  substantially  influenced  by  contaminants  from  the 
surrounding land use (with the exception of chloride). As a result, the quality of the discharge will be monitored at 

 

1   It should be noted data is limited, however, even point samples in this case provide sufficient high level information 

regarding the wider catchment turbidity.  

2   https://www.environment.act.gov.au/__data/assets/pdf_file/0007/575971/wqr2000‐1condition.pdf  

3   https://www.waterquality.gov.au/anz‐guidelines  
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the outlet of the upgraded Settlement Pond 1/SRP, this will result in measuring the discharge prior to reasonable 
mixing. This can be considered a worst‐case approach. 
 
Further  environmental  investigations will  be  required  if  the  chloride  concentration of  the discharge were  to be 
measured  at  above  230  mg/L.  If,  and  when,  this  concentration  is  breached  the  concentration  should  be 
determined  at  the  reasonable mixing  zone. No  "traditional" mixing  zone  is  present  (i.e.,  the  discharge  enters  a 
stream  with  an  upstream  and  downstream  environment);  therefore,  samples  will  be  taken  just  prior  to  the 
discharge  reaching  the  raupō  pond.  If  this  concentration  is  below  230  mg/L  the  environmental  impact  is 
considered negligible. 
 

 
Figure 2:  Linton Quarry Sitemap with Sampling Location (star indicates sample location) 

FREQUENCY, TIMING AND DURATION 

It is proposed monitoring of water quality discharge for at least 24 months after the completion of the upgrade of 
Settlement Pond 1/SRP.  

Routine Sampling for pH and Turbidity 

Routine Sampling will take place every Month.  
 
Due  to  the  nature  of  the  discharge  (no  discharge  expected  for  8 months  per  annum)  during  dry weather,  it  is 
therefore possible that no samples or measurements can be taken during routine sampling because of “no flow” 
conditions. These "no flow" conditions will be noted in the monitoring spreadsheet. 
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When measurements or samples are taken within 72 hours prior to the routine sampling occasion because a “wet‐
weather”  sampling event was  triggered,  the  routine  sample will  be omitted.  It  is  not expected  that  the  routine 
sample will provide additional information. This deviation will be noted in the monitoring spreadsheet. 

Routine Sampling for Chloride 

Routine Sampling will take place Quarterly.  
 
Due  to  the  nature  of  the  discharge  (no  discharge  expected  for  8 months  per  annum)  during  dry weather,  it  is 
possible that no samples or measurements can be taken during routine sampling that quarter because of “no flow” 
conditions. These "no flow" conditions will be noted in the monitoring spreadsheet. 

Wet Weather Sampling pH and turbidity 

Wet weather sampling is triggered after 3 millimetres of rainfall (within 24 hours) following at least five days of dry 
conditions. Monitoring should be undertaken as soon as possible, and no later than 24 hours of after each rainfall 
event begins.  
 
Daily  visual  inspections of  the earth bund are made by Quarry Manager/Supervisor.  Inspections are performed, 
among other observations, to identify any water discharge from the site. Depending on the observations additional 
samples could be taken, these will be included in analysis. 
 
Local  rain  fall will  be  determined  using  a weather  station which  provides  accurate weather  data  and  alerts  on 
rainfall  to  advise  Quarry Manager/Supervisor  and  on‐site  staff  of  potential/current weather  event.  The  Quarry 
Manager/Supervisor will also be notified of potential upcoming heavy rainfall alerts for the Manawatū area via the 
automated warning system provided by Horizons. 

Sedimentation pond or dosing equipment malfunctioning for pH, turbidity, and chloride 

If malfunctioning of the sediment retention pond or dosing equipment is suspected or confirmed (and has or will 
result in a discharge) additional samples will be taken. 

SAMPLING PROTOCOL 

Sampling  will  be  undertaken  in  accordance  with  the  procedures  set  out  in  the  draft  “National  Environmental 
Monitoring Standard  for Discrete Water Quality  ‐ Part 2 of 4:  Sampling, Measuring, Processing and Archiving of 
Discrete River Water Quality Data”. Table 1  identifies the relevant sections of that document. The final sampling 
procedure will also need to comply with any relevant health and safety policies.  
 
Grab‐samples  and measurements  will  be  taken  by  the  site  team.  The  grab‐samples  will  be  transported  to  the 
accredited laboratory (e.g., Analytica Ltd, Hill Laboratories, Eurofins ELS Ltd) for analysis. 
 
Table 1:  Sections of the draft National Environmental Monitoring Standard for Discrete Water Quality Part 2 of 
4: Sampling, Measuring, Processing and Archiving of Discrete River Water Quality Data that sampling protocols 
will be drawn from for stage 1 
 

Activity  Relevant section 

Sample collection  The methodology for collecting near surface samples is set out in Section 4.  

Collecting field measurements  The methodology for collecting surface field measurements is set out in 
Section 3. 

Recording field measurements and metadata  A list of the required metadata is listed in Section 2.6. 

A standard form for recording metadata and field measurements is 
provided in Annexe B. 
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PARAMETERS 

Parameters to be measured/analysed are summarised in Table 2. 
 
Table 2:  Parameters to be measured 

Sampling method  Parameter  Method  Reporting unit 

Field  pH  Probe   

Turbidity  NTU 

Grab sample, lab analysis4  Chloride  To be specified by 
accredited laboratory 

mg/L 

RECORDING AND REPORTING OF MONITORING RESULTS 

Records 

Record  keeping  should be of  such nature  that data  can be provided  to Manawatu‐Whanganui  Regional  Council 
within five (5) working days in an easy‐to‐understand format (e.g., excel). 
 
Records should contain 

1. Sampling location  

2. Sampling date 

3. Weather conditions (including rainfall) 

4. Routine sample, wet weather sample or additional sample (reason for additional sampling in comments) 

5. Observations of grease films, scums or foams, and any emission of objectionable odour 

6. Turbidity measurements in NTU 

7. pH measurements 

8. Chloride concentration in mg/L 

Consent conditions 

The consent conditions are described in Table 3, data when available should be compared with these conditions. If 
observed data  is outside the target set  in  the consent  investigations to the cause as well as mitigation activities 
should be reported to the Manawatu‐Whanganui Regional Council (see below). 
 
Table 3: Consent conditions 

Parameter  Consent conditions 

pH  5.5 ‐8.5  

Turbidity  < 150 NTU 

Chloride  < 230 mg/L 

 

4   For laboratory analysis only laboratories with an IANZ accreditation will be contracted (Directory (ianz.govt.nz)). 
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Reporting 

The  Manawatu‐Whanganui  Regional  Council  will  be  informed  when  any  breached  have  been  observed, 
investigation and the interventions undertaken or to be undertaken within 15 working days. This information will 
be emailed to: help@horizons.govt.nz. 

Evaluation of monitoring plan 

Based  on  the  nature  of  the  discharge  and  the  proposed  upgrades  to  the  on‐site  SRP  it  is  not  expected  that 
environmental standards will be breached.  
 
After 24 months of monitoring the data will be analysed and results compared with the environmental standard 
described  in  the  consent  conditions.  This  analysis  as  well  as  a  proposal  regarding  future  monitoring  will  be 
presented  to  the  Manawatu‐Whanganui  Regional  Council  for  consideration  as  per  condition  8  and  9  of  the 
proposed conditions. 
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