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From: Kate Madsen <kate@pauaplanning.co.nz> 
Sent: Wednesday, 29 April 2020 10:41 AM
To: 'Norm Hill - Strategic Relationships Manager' <norm@welenergytrust.co.nz>
Subject: RE: Gleeson Managed Fill conditions
Importance: High
 
Kia Ora Norm,
 
I trust life is getting back to some semblance of normality for you :)
 
Emma Cowan is at draft condition stage for the Managed Fill/Overburden consent applications,
however has asked me for further assessment on the ‘betterment’ aspect of the proposal as
required under the Waikato River Act.
 
Our ecologist at Wildlands has stated that: “The proposed gully restoration will result in a net
ecological gain in the gully itself and the gains will extend into the downstream environment. The
restoration will provide buffering to around 1 kilometre of the headwaters of a tributary to Lake
Waahi, which discharges to the Waikato River and is within the Lower Waikato Catchment.
Excluding stock and providing vegetated buffers to streams improves water quality by reducing
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1. INTRODUCTION 
 



Gleeson Quarries Huntly Ltd and Gleeson Managed Fill Ltd are seeking resource 



consent for the disposal of quarry overburden material and imported clean fill within 



four new fill areas at the Gleeson Quarries Huntly Ltd landholdings.  



 



Proposed works at the site will result in the loss of approximately 1,530 m2 of wetland 



habitat present within the proposed fill areas. An Ecological Impact Assessment (EIA) 



of the proposed works (Boffa Miskell 2019) recommends creating or restoring wetland 



habitat at a ratio of 1:1 as compensation for wetland loss. However, there are no suitable 



locations at the quarry site to undertake these management actions. A gully on a nearby 



property also owned by Gleeson Quarries Huntly Ltd has been identified as a suitable 



compensation location. A preliminary assessment of the proposed compensation 



location concluded that restoration of this gully will provide sufficient compensation 



for habitat loss in the proposed fill areas (Wildland Consultants 2020).  



 



The 1:1 restoration ratio recommended in the EIA is only appropriate where ‘like-for-



like’ restoration is being undertaken, i.e. restoration of a degraded wetland as 



compensation for the loss of a degraded wetland. Wetland habitat in the proposed 



compensation area is in relatively good condition and it will be difficult to increase the 



ecological values of the habitat. As such, a larger area for ecological restoration is 



proposed in order to compensate for loss of values in the proposed fill areas.  



 



The proposed compensation area is around three hectares in area and the vegetation 



survey described below identified five indigenous and two exotic vegetation types. Two 



wetland habitat types were recorded totalling 1,757 m2 in area, giving a restoration ratio 



of 1.2:1 (gain:loss). Rather than focussing on restoration ratios however, a holistic 



approach is suggested whereby an entire gully is protected and restored. 



 



Paua Planning Ltd, on behalf of Gleeson Quarries Huntly Ltd and Gleeson Managed 



Fill Ltd, commissioned Wildland Consultants Ltd to develop an Ecological 



Management Plan (EMP) for the proposed compensation site at  Hillside Heights Road, 



Huntly. This plan provides methods for the management of pest plants, planting , and 



pest mammal control.  



 



The implementation of this EMP will result in the protection and enhancement of 



ecological values and an increase in the extent and quality of indigenous forest within 



the compensation site. 



 



The property is situated within Meremere Ecological District. 



 



 



2. ECOLOGICAL CONTEXT 
 



2.1 Overview 
 



The site is located in the suburb of Huntly within the Meremere Ecological District, 



which covers an area of c.105,300 hectares. Meremere Ecological District is bounded 



by the Hunua, Manukau and Awhitu Ecological Districts to the north, Raglan 



Ecological District to the west, Hapuakohe Ecological District to the east and Hamilton 
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Ecological District to the south. It comprises the lower Waikato River floodplains 



(including many shallow lakes and the Whangamarino wetland) and surrounding hills.  



 



The topography, soils and ecology of the Meremere Ecological District are largely the 



result of geomorphological and hydrological processes. The steep land around Huntly 



on the Taupiri and Hakarimata ranges is underlain by greywacke comprised of 



sandstones and argillites. To the west of Huntly, the greywacke is partly covered by 



younger marine sediments, which have eroded away in the east. In the cold climate of 



the last glaciation, post-eruption erosion and floods - including the Taupō eruption in 



230 AD - brought debris down the river channels of the Waikato River. In the lower 



Waikato the debris was deposited alongside the river channel that formed alluvial 



terraces and trapped drainage from the hills to form extensive lakes including Lake 



Hakanoa in Huntly (Clarkson et al. 2002). 



 



The Taupiri Range in the vicinity of the Gleeson quarry reaches an elevation of 



270 metres a.s.l. (Landcare Research 2017). The soils in hill country with hilly and 



steep slopes are dominantly clay textured, podzolised soils with impeded drainage 



derived from strongly weathered sedimentary rocks under forest with a high proportion 



of kauri. There are also some small areas of weakly to moderately leached soils derived 



from sedimentary rocks on hilly areas. On flattish and rolling slopes, soils are mainly 



clayey textured, but friable and well drained. On river flats and swamps, soils are poorly 



drained (McEwen 1987). 



 



The current climate is characterised by warm humid summers with persistent westerly 



winds, and mild winters; with a rainfall of 1,200-1,400 millimetres per year (McEwen 



1987). 



 



2.2 Site context 
 



The compensation site (c. 29.8 hectares) encompasses a gully located on a rural property 



owned by Gleeson Quarries Huntly Ltd. The property lies approximately one kilometre 



to the northwest of the quarry and a series of vegetated gullies between the 



compensation site and the quarry form stepping stone linkages between the sites.  



 



The project area is located on the western side of the Waikato River within a highly 



modified agricultural landscape. The site includes wetland, gully and treeland habitats 



that are heavily impacted by grazing of cattle. The site is also affected by the presence 



of pest plant and pest animal species. As such the ecological values of the site can be 



improved through pest animal control, pest plant control, planting, and stock exclusion. 



 



The site encompasses a stream gully and a small tributary that joins the true left bank 



of the main stream, approximately half way down the gully. The stream has been 



dammed at the downstream (northern) end of the proposed compensation area to create 



an irrigation pond. The dam has altered the hydrology of the stream, which has led to 



the formation of an induced wetland system that extends along most of the gully floor. 



 



The compensation area has been identified as a Significant Natural Area (SNA_16743) 



and therefore has legal protection under the Waikato Regional Council Regional Policy 



Statement 2018.  
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3. PROJECT GOALS AND OBJECTIVES 
 



The goal of this plan is to provide ecological compensation for the potential adverse 



ecological effects of habitat loss in new fill areas within Gleeson Quarrier Huntly Ltd 



landholdings, so that the project, in the longer term, results in a net ecological gain.  



 



Specific objectives of this EMP are to: 



 



• Provide methods to be used to control pest plants within the restoration areas. 



• Provide detailed pest animal control methods and recommended control device 



layouts. 



• Provide detailed planting lists for areas of potential revegetation planting. 



 



These actions will significantly enhance the ecological values of the restoration site by 



facilitating the natural regeneration of indigenous forest vegetation, improving existing 



habitat values for indigenous flora and fauna, improving water quality, and creating 



new areas of indigenous habitat.  



 



 



4. METHODS 
 



4.1 General vegetation survey 
 



A field survey was carried out on 17 February 2020. Key vegetation and habitat types 



were described and mapped (Figure 1). In addition, all vascular plant species observed 



at the site were recorded and are listed in Appendix 1. 



 



4.2 Environmental pest plant survey 
 



A field survey for environmental pest plants was undertaken on 17 February 2020. 



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 project area identifying and recording the density of all environmental pest 



plants encountered. All environmental pest plants that will be targeted by this EMP are 



listed in Appendix 2.  



 



Environmental pest plant distributions and densities were mapped in the field onto hard 



copy prints of digital aerial photographs (Figure 1). The maps were then used for data 



input into ArcGIS 10.7 (GIS programme).  



 



Control methodologies were prepared for each pest plant species detected at the site and 



deemed necessary to control. These were informed by the following factors:  



 



• The classification of the species under the Waikato Regional Pest Management Plan 



(WRPMP) (Waikato Regional Council 2014). 



• 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. 
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4.3 Pest animal presence 
 



While a formal survey of pest animals was not undertaken, any sign of pest animal 



presence was recorded during the field survey. Pest animals that were not detected but 



are considered likely to be present were also considered. Effective and efficient control 



pest animal control methods have been designed that are relevant to the site. 



 



4.4 Planting 
 



Restoration planting sites and areas where planting would improve ecological values 



were identified during the field survey. These areas include sites where environmental 



pest plant infestations will be an ongoing problem if planting is not undertaken. 



 



 



5. VEGETATION AND HABITAT TYPES 
 



5.1 Overview 
 



Vegetation at the property can be divided into seven main types: 



 



• Kahikatea-pukatea forest 



• Kohekohe forest 



• Eleocharis rushland. 



• Carex sedgeland. 



• Indigenous treeland. 



• Gorse shrubland. 



• Pasture. 



 



These vegetation types are mapped in Figure 1 and described in more detail below: 



 



5.2 Vegetation Type 1: kahikatea-pukatea forest (c. 1,891m2) 
 



A kahikatea-pukatea forest remnant is located in south of the pond. Cattle are excluded 



from this section of the gully due to fencing to the west and a small stream on the eastern 



edge. The canopy is dominated by kahikatea (Dacrycarpus dacrydioides) and pukatea 



(Laurelia novae-zelandiae) with occasional tītoki (Alectryon excelsus). The 



understorey features indigenous trees and shrubs including putaputawētā (Carpodetus 



serratus), ponga (Cyathea dealbata), kawakawa (Piper excelsum) whekī (Dicksonia 



squarrosa), nīkau (Rhopalostylis sapida), tī kōuka (Cordyline australis), māpou 



(Myrsine australis), hangehange (Geniostoma ligustrifolium), and māhoe (Melicytus 



ramiflorus) (Plate 1). Indigenous vines form dense thickets through the gully including 



supplejack (Ripogonum scandens), kiekie (Freycinetia banksii), and aka (Metrosideros 



perforata). Epiphytes such as kahakaha (Astelia hastata) and kōwaowao (Microsorum 



pustulatum) are also common throughout the forest, perching in large canopy trees.  
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Plate 1. Kahikatea-pukatea forest understorey comprising nīkau, whekī, māpou, pukatea 



and kiekie. 17 February 2020. 



 



5.3 Vegetation Type 2: kohekohe forest (c. 2,259m2) 
 



A mature canopy of kohekohe (Dysoxylum spectabile) and occasional karaka 



(Corynocarpus laevigatus) occurs along the western tributary. This section of the gully 



is currently grazed by cattle; however, several indigenous species persist in the 



understorey and groundcover, including kawakawa, mātātā (Paesia scaberula), nīkau, 



māhoe, titipo (Pteris macilenta) and Oplismenus hirtellus subsp. imbecillis (Plate 2). 



Supplejack is also common climbing up several canopy trees.  



 



5.4 Vegetation Type 3: Eleocharis sedgeland (c. 696m2) 
 



The stream has been dammed at the northern end of the site to create an irrigation pond, 



which will be retained. As a result, the hydrology of the stream has been altered and an 



induced wetland system extends across most of the gully floor. A small area of wetland 



comprises giant spike sedge (Eleocharis sphacelata) and a local infestation of grey 



willow (Salix cinerea) (Plate 3). Occasional Carex secta, tutunawai (Persicaria 



decipiens) and wi (Juncus sarophorus) are also present. 
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Plate 2. Kohekohe forest understorey and groundcover featuring mātātā, kawakawa, 



supplejack and Oplismenus hirtellus subsp. imbecillis. 17 February 2020. 



 



 
 



Plate 3. Eleocharis sedgeland around pond. A localised infestation of grey willow is 



visible photograph right. 17 February 2020. 
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5.5 Vegetation Type 4: Carex sedgeland (c. 1,161 m2) 
 



In this vegetation type, Carex species are dominant. Toetoe-rautahi (Carex lessoniana) 



is most abundant with localised patches of Carex secta and Carex virgata (Plate 4). 



Occasional mānuka, pukatea, whekī and tī kōuka are also present.  



 



 
 



Plate 4. Toetoe-rautahi is most abundant species through most of the induced wetland. 



Pukatea and mānuka are also present on wetland edges. 17 February 2020. 



 



5.6 Vegetation Type 5: indigenous treeland (c. 14,500m2) 
 



Scattered indigenous treeland occupies the mid to lower slopes of the gully (Plate 5). 



The canopy comprises rimu (Dacrydium cupressinum), kahikatea, pukatea, kānuka, 



rewarewa (Knightia excelsa) and occasional tōtara (Podocarpus totara). Smaller trees 



form a subcanopy including tawa (Beilschmiedia tawa), heketara (Olearia rani), 



mānuka, akeake (Dodonaea viscosa) and porokaiwhiri (Hedycarya arborea). The lack 



of understorey is likely to be a result of grazing, and the groundcover comprises 



common pasture herbs and grasses such as sweet vernal (Anthoxanthum odoratum) 



cocksfoot (Dactylis glomerata), Scotch thistle (Cirsium vulgare), soft rush (Juncus 



effusus), paspalum (Paspalum dilatatum), Vasey grass (P. urvillei), rough stalked 



meadow grass (Poa trivialis) and purple top (Verbena bonariensis). 



 



5.7 Vegetation Type 6: gorse shrubland (c. 6,164m2) 
 



On the upper slopes of the gully, occasionally extending down to the wetland, gorse 



(Ulex europaeus) is establishing in dense thickets with small areas of pasture between 



(Plate 6). Woolly nightshade is occasional present between clusters of gorse. 
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Plate 5. Indigenous treeland including rimu, pukatea, kānuka and kahikatea. Common 



pasture grasses and herbs occupy the groundcover. 17 February 2020. 



 



 
 



Plate 6. Dense gorse on the mid-lower slopes of the gully extending down to the edge of 



the Carex sedgeland. 17 February 2020. 
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5.8 Vegetation Type 7: pasture (c. 3,119m2) 
 



Pasture is dominated by the same species as the ground cover in the indigenous treeland 



described above. It is likely that if left uncontrolled, the gorse shrubland will extend 



into remaining open pasture. 



 



 



6. FENCING 
 



Prior to any restoration works within the site, a stock-proof fence should be constructed 



around the gully as shown in Figure 1. Livestock (especially cattle) browse many 



indigenous plants and trample seedlings, and reduce natural regeneration. Livestock can 



also weaken or kill small trees by browsing the bark, rubbing against trunks, and 



trampling roots. Construction of a fence around the gully to exclude stock will allow 



natural regeneration of an indigenous understorey within the treeland. 



 



 



7. PEST PLANTS 
 



7.1 Overview 
 



A total of 11 pest plant species are present at the site and should be controlled, including 



four that are listed in the WRPMP (Waikato Regional Council 2014). In addition to the 



control of these species, any other pest plants that may establish at the site will also be 



controlled. A map of the distribution and abundance of the pest plant species is provided 



in Figure 2. 



 



The plant species for which control should occur have been assigned to one of the 



following four categories. 



 



• Progressive containment pest plants, as per the WRPMP (Waikato Regional 



Council 2014). 



• Sustained control pest plants, as per the WRPMP. 



• Site led pest plants, as per the WRPMP. 



• Pest plants that are not currently included in the WRPMP, but for which control is 



recommended. 



 



A full list of species for which control should occur is provided in Appendix 2. 



 



7.1.1 Progressive Containment Pest Plant 
 



The WRPMP includes the ‘Progressive Containment Programme’, which aims to 



contain and reduce the geographic distribution of specific pest plant species over time. 



Two Progressive Containment pest plant species were recorded at the site and are listed 



in Table 1. 
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Table 1. Progressive Containment Pest Plants observed at Gleeson Quarry compensation 
site.  
 



Common Name Species Name 



barberry Berberis glaucocarpa 



woolly nightshade Solanum mauritianum 



 



Woolly nightshade is occasionally present on mid-upper slopes of the gully through 



clusters of gorse (Plate 7). 
 



 
 



Plate 7. Woolly nightshade on edge of gorse infestation. 17 February 2020. 



 



Initial control of the Progressive Containment pest plant species will occur as soon as 



practical. Follow up and maintenance control will also occur to prevent infestations 



re-establishing.  
 



7.1.2 Sustained Control Pest Plant  
 



The WRPMP also includes the ‘Sustained Control Programme’, which aims to provide 



for the sustained control of key pest plant species to reduce their effects across the 



region.  Three sustained control pest plant species were identified at the compensation 



site (Table 2).  
 
Table 2. Sustained Control pest plants observed at Gleeson Quarry compensation site. 
 



Common Name Species Name 



Chinese privet Ligustrum sinense 



gorse Ulex europaeus 



ragwort Jacobaea vulgaris 



 



Gorse is located in dense clusters on the upper-mid slopes of the gully (Plate 8). 
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Plate 8. Dense gorse infestations on the upper-mid slopes of the gully. 



17 February 2020. 



 



As with the progressive containment pest plants, initial control of the sustained control 



pest plant species will occur prior to planting, and follow up control will be carried out 



to prevent infestations returning.  



 



7.1.3 Site Led Pest Plants 
 



The WRPMP also includes a ‘Site-Led Programme’, which aims to exclude, eradicate, 



contain, reduce or control the subject that is capable of causing damage to a place and 



its values. One site-led pest plant species was identified at the compensation site (Table 



3). 



 



Table 3. Site-led pest plants observed at Gleeson Quarry compensation site. 
 



Common Name Species Name 



Grey willow Salix cinerea 



 



7.1.4 Pest plants not listed in the WRPMP 
 



Five pest plant species were observed that are not identified in the WRPMP (Table 4).  



 



Although these species are not officially recognised as pest plants within the Waikato 



region, they are having adverse effects on ecological values at the site and may spread 



further if not controlled. As such, all the non-WRPMP pest plant species should be 



controlled within the compensation site. 
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Table 4. Pest plant not listed in the WRPMP observed at Gleeson Quarry compensation site. 
 



Common Name Species Name 



Cape gooseberry Physalis peruviana 



greater bindweed Calystegia silvatica 



grey sedge Carex divulsa 



kikuyu Cenchrus clandestinus 



inkweed Phytolacca octandra 



 



7.2 Pest Plant Management areas 
 



7.2.1 Overview 
 



All pest plant species identified above should be controlled within the compensation 



site. The highest priority area for pest plant control is the wetlands. This area has low 



pest plant infestations with the exception of a stand of grey willow near the pond. Areas 



of treeland and the mid-upper slopes of the gully typically have the highest level of pest 



plant infestation due to large open areas and minimal understorey. 



 



7.2.2 Management Unit 1a-d 
 



Management Unit 1a-d encompasses indigenous treeland and the kohekohe forest. 



Juvenile inkweed, kikuyu, ragwort, cape gooseberry, grey sedge, gorse, and Chinese 



privet are frequent throughout. Occasional mature Chinese privet and barberry trees are 



also present. These species rapidly spread and can become the dominant vegetation. 



Removal of mature trees will require cut and stumping and seedlings will be controlled 



through foliar spraying.  



 



7.2.3 Management Unit 2 
 



Management Unit 2 encompasses the northern section of the wetland. A stand of grey 



willow is present to the southwest of the pond. Grey willows can block waterways and 



modify wetlands. Control of grey willows is crucial for the health of the wetlands and 



will require ring barking or drill and injecting methods as they are within open water.  



 



7.2.4 Management Unit 3 
 



Management Unit 3 includes dense stands of gorse, with occasional woolly nightshade 



located on the mid-upper slopes of the gully. These species can form dense infestations 



and exclude indigenous vegetation. Ragwort is toxic to livestock and control is 



recommended to prevent infestations spreading to nearby pasture through wind 



dispersal of seeds. Gorse and woolly nightshade can be controlled by cut and stumping 



or foliar spraying. Where accessible, mulching dense stands of gorse is also 



recommended.  



 



7.2.5 Management Unit 4 
 



Management Unit 4 encompasses the kahikatea-pukatea forest. Occasional Chinese 



privet seedlings occur; however, due to the thick understorey and canopy, pest plant 



infestations are minimal. Occasional maintenance control including foliar spraying pest 



plant seedlings may be required. 
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7.2.6 Management Unit 5 
 



Management Unit 5 encompasses the Carex sedgeland. Localised infestations of 



bindweed occur and these may smother low growing wetland vegetation. Controlling 



bindweed will require hand releasing and foliar spraying. Extreme caution must be used 



during foliar spraying to avoiding direct spraying of indigenous plants, or damaging 



indigenous plants through spray drift. If this is a concern bindweed should be removed 



by hand.  
 



7.3 Planting site preparation 
 



Site preparation work must be carried out in Management Unit 3 where indigenous 



revegetation plantings are to be established (refer to Section 9 for details). 
 



7.4 Pest plant control methodologies 
 



Control methods for pest plant species are presented in Appendix 3. All pest plant 



control operations should be undertaken in line with the Agrichemical Users’ Code of 



Practice, NZS 8409 2004: The Management of Agrichemicals, and any relevant 



Council Policies and procedures such as herbicide reduction strategies. 
 



Suitable weed hygiene procedures shall be followed at all times. Species that can be 



spread by seed or fragments (including stems, tubers, bulbs and corms) will not be 



dispersed from pest plant infested areas.  
 



7.5 Disposal of material 
 



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



for disposal. Seedlings of woolly nightshade and Chinese privet can be controlled by 



hand-pulling and may be left to rot on site. It is essential that plant seeds, tubers, and 



fragments are not dispersed from the current infestation areas as some species can easily 



be spread by seed or fragments. Where cut vegetation is to be left on site, seed heads 



should be removed wherever possible and disposed of carefully to avoid new 



infestations establishing.  
 



7.6 Pest plant control outcomes 
 



No mature, flowering, or fruiting pest plants should be remaining within all 



Management Units by the end of the first year of control. After this, ongoing 



maintenance should be carried out in order to keep these areas in a pest plant free state 



in perpetuity. All newly established pest plants (including species not currently present) 



or regrowth of unsuccessfully controlled pest plant species should be controlled during 



regular maintenance visits. See Section 9 for the recommended frequency and timing 



of maintenance work. 
 



7.7 Agrichemical use, record keeping, and reporting 
 



All environmental pest plant control operations 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. 
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Reports summarising the pest plant control work undertaken during each year of the 



programme should be presented to Waikato Regional Council on an annual basis. This 



report should include, but  not be limited to: 



 



• The timing of pest plant control rounds. 



• Weather conditions during control rounds. 



• Pest plant species controlled. 



• The results/effectiveness of the control.  



• Pest plant control priorities for the following year.  



 



7.8 Banned flora 
 



Potentially invasive exotic species should not be planted at the compensation site. This 



includes any species listed in the WRPMP, in the National Pest Plant Accord, or on the 



weedbusters.org.nz website.  



 



 



8. PEST ANIMALS 
 



8.1 Overview 
 



In order to enhance the ecological integrity of the Gleeson Quarry compensation site 



and protect indigenous fauna and revegetation efforts, pest animal control is required.  



 



Possums (Trichosurus vulpecula), ship rats (Rattus rattus), Norway rats (R. norvegicus) 



and mice (Mus musculus) are likely to be present at the site. Hedgehogs (Erinaceus 



europaeus occidentalis), cats (Felis catus; both feral and domestic), and mustelids 



(stoats - Mustela erminea, ferrets - M. furo, weasels - M. nivalis vulgaris) may also 



occasionally use the site.  



 



Possums have adverse effects on vegetation health by browsing foliage and eating the 



flowers and fruits of indigenous plants. All mammalian pests are also likely to reduce 



the fauna values of the gully through the predation of birds, lizards, and invertebrates.  



 



Rabbits (Oryctolagus cuniculus) and pūkeko (Porphyrio melanotus melanotus) may also 



be present and both of these species have the potential to hinder the establishment of 



indigenous revegetation plantings. Rabbits browse on the foliage of plants and may 



damaging the root balls, while pūkeko frequently pull new plants out of the ground soon 



after planting. If rabbits and/or pūkeko are abundant at the site, control should be 



undertaken prior to planting. Post planting monitoring should also be undertaken to 



determine if these species are having an impact. If rabbits and pūkeko are found to be 



damaging the plantings, control should be initiated immediately. 



 



8.2 Pest animal control methodologies 
 



8.2.1 Possum and rat control 
 



Control of possums and rats should be undertaken using Philproof bait stations filled 



with brodifacoum bait. Bait stations will be deployed at 50 metre spacing in a line along 



the gully. A map of the suggested lay out is provided in Figure 3. 
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Four pulses of control should be undertaken each year. Each pulse should consist of 



three bait station fills at weekly intervals with a fourth visit to remove any uneaten bait. 



Bait station will be filled with 200 grams of brodifacoum pellet bait.  
 



8.2.2 Mustelid control 
 



DOC200 traps should be used to control mustelids. One trap per hectare is required, 



equating to three DOC200 traps for the site. These traps can be moved around within 



the site to areas that stoats are likely to occur. This includes along ridges, tracks and 



streams, or anywhere that is easy to reach. Each trap should be baited with a chicken 



egg or dried rabbit meat and should be checked, cleared, re-baited and reset every time 



the site is visited for pest plant control and/or pest animal control. 
 



8.3 Monitoring and reporting 
 



Records must be maintained of all pest animal control operations, in line with industry 



best practice. All control devices should be numbered and their location marked using 



a hand-held GPS unit. A datasheet listing every control device should be produced and 



this should be filled in when devices are checked. Bait station data that should be 



recorded includes: 
 



• Date of check. 



• Station ID. 



• Amount of bait discarded (if relevant). 



• Bait formulation used. 



• Amount of new bait placed into the station. 
 



Trap data that should be recorded includes: 
 



• Date of check. 



• Station ID. 



• Trap status when checked (still set, capture, set off but no capture). 



• Species captured. 



• Bait used when trap reset. 
 



If required a short report detailing control effort and results should be prepared annually 



and submitted to the Waikato Regional Council. 
 



 



9. PLANTING 
 



9.1 Revegetation planting 
 



9.1.1 Overview 
 



Four planting areas have been identified within Gleeson Quarry compensation site. 



These include areas of dense gorse and open pasture where natural regeneration is 



unlikely to occur, or will take a long time to establish, without restoration planting. The 



planting will aim to buffer the indigenous vegetation already present in the gully and 



provide additional habitat for indigenous flora and fauna. 
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The locations of the planting areas are shown in Figure 4. All planting work within 



these areas should follow the plant schedules provided below (Tables 5-8) and the 



timeline presented in Section 10. 



 



9.1.2 Planting Area 1 
 



Planting Area 1 encompasses the edges of the southern boundary of the compensation 



site and is currently gorse and pasture. Gorse is to be controlled prior to planting works. 



Species selected for this area are characteristic of a regenerating kānuka scrub/forest. 



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



will naturally control many of the light-dependent exotic grasses, shrubs, and herbs. 



The plant schedule for Planting Area 1 is provided in Table 5. 



 
Table 5. Indicative planting schedule for Planting Area 1 (c. 1,500m2). 
 



Species Common Name Grade 
Spacing 



(m) 
% 



Number 
of plants 



Coprosma robusta karamū 1L 1 15 225 



Cordyline australis tī kōuka 1L 1 5 75 



Dacrycarpus dacrydioides kahikatea 2L 5 1 15 



Leptospermum scoparium mānuka 1L 1 5 75 



Knightia excelsa rewarewa 2L 5 1 15 



Kunzea robusta kānuka 1L 1 50 750 



Melicytus ramiflorus māhoe 1L 1 16 240 



Carpodetus serratus putaputawētā 1L 1 5 75 



Podocarpus totara tōtara 2L 5 2 30 



Total     1500 



 



9.1.3 Planting Area 2 
 



Planting Area 2 encompasses the area of gorse on the western slope. Gorse is to be 



controlled prior to planting works. Species selected for this area are characteristic of a 



regenerating kānuka scrub/forest. Canopy cover is expected to be reached within three 



to five years, and the shade created will naturally control many of the light-dependent 



exotic grasses, shrubs, and herbs. The plant schedule for Planting Area 2 is provided 



in Table 6. 



 
Table 6. Indicative planting schedule for Planting Area 2 (c. 885m2). 
 



Species Common Name Grade 
Spacing 



(m) 
% 



Number 
of plants 



Coprosma robusta karamū 1L 1 15 128 



Cordyline australis tī kōuka 1L 1 5 43 



Dacrycarpus dacrydioides kahikatea 2L 5 1 9 



Leptospermum scoparium mānuka 1L 1 5 43 



Knightia excelsa rewarewa 2L 5 1 9 



Kunzea robusta kānuka 1L 1 50 428 



Melicytus ramiflorus māhoe 1L 1 16 137 



Carpodetus serratus putaputawētā 1L 1 5 43 



Podocarpus totara tōtara 2L 5 2 18 
Total     858 
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9.1.4 Planting Area 3 
 



Planting Area 3 comprises the large area of gorse on the central eastern slope. Gorse is 



to be controlled prior to planting works. Species selected for this area are characteristic 



of a regenerating kānuka scrub/forest. Canopy cover is expected to be reached within 



three to five years, and the shade created will naturally control many of the light-



dependent exotic grasses, shrubs, and herbs. The plant schedule for Planting Area 3 is 



provided in Table 7. 



 
Table 7. Indicative planting schedule for Planting Area 3 (c. 3,600m2). 
 



Species Common Name Grade 
Spacing 



(m) 
% 



Number 
of plants 



Coprosma robusta karamū 1L 1 15 540 



Cordyline australis tī kōuka 1L 1 5 180 



Dacrycarpus dacrydioides kahikatea 2L 5 1 36 



Leptospermum scoparium mānuka 1L 1 5 180 



Knightia excelsa rewarewa 2L 5 1 36 



Kunzea robusta kānuka 1L 1 50 1800 



Melicytus ramiflorus māhoe 1L 1 16 576 



Carpodetus serratus putaputawētā 1L 1 5 180 



Podocarpus totara tōtara 2L 5 2 72 
Total     3600 



 



9.1.5 Planting Area 4 
 



Planting Area 4 encompasses open pasture on the northern side where the tributary 



meets the main stream. Species selected for this area are characteristic of a regenerating 



kānuka scrub/forest. Canopy cover is expected to be reached within three to five years, 



and the shade created will naturally control many of the light-dependent exotic grasses, 



shrubs, and herbs. The plant schedule for Planting Area 3 is provided in Table 8. 



 
Table 8. Indicative planting schedule for Planting Area 4 (c. 540m2). 
 



Species Common Name Grade 
Spacing 



(m) 
% 



Number of 
plants 



Coprosma robusta karamū 1L 1 15 81 



Cordyline australis tī kōuka 1L 1 5 27 



Dacrycarpus dacrydioides kahikatea 2L 5 1 5 



Leptospermum scoparium mānuka 1L 1 5 27 



Knightia excelsa rewarewa 2L 5 1 5 



Kunzea robusta kānuka 1L 1 50 270 



Melicytus ramiflorus māhoe 1L 1 16 86 



Carpodetus serratus putaputawētā 1L 1 5 27 



Podocarpus totara tōtara 2L 5 2 10 
Total     538 



 



9.2 Site Preparation and planting 
 



Site preparation is critical to the successful implementation of this project. All pest 



plants shall be controlled, prior to undertaking planting. In addition, all non-invasive 



exotic grasses and herbaceous plants should also be blanket sprayed with a Glyphosate-



based herbicide before planting work is carried out in any of the management units 
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9.3 Plant stock and availability 
 



All plants should be sourced from the Meremere Ecological District, in line with 



Environment Waikato eco-sourcing recommendations (Environment Waikato 2005). 



To ensure availability, the plant stock should be ordered as far in advance as possible, 



especially for slower-growing species required in larger grades (e.g. kahikatea).  



 



9.4 Plant layout and spacing 
 



Plantings shall be spaced at an overall average of 1.0 – 1.5 metre spacing unless 



otherwise specified. Most species can be planted at these spacings, but larger growing 



species (e.g. kahikatea, tōtara), should be planted further apart at three to five metre 



centres, while maintaining the specified spacing between all plants on the site overall, 



to facilitate the ongoing suppression of pest plants. If plant spacing is greater than this, 



canopy closure will be slower and maintenance more difficult.  



 



9.5 Maintenance 
 



Timely and effective post-planting maintenance is critical and cannot be deferred or 



performed in an ad hoc or cursory fashion. Releasing of plants and ongoing pest plant 



control are particularly important requirements, and infill planting and periodic pest 



animal control may also be required.  



 



Plantings shall be inspected at least three times per year for  the first two years following 



planting to identify any management that may be required. Plantings shall be released 



from pest plant and non-invasive grass/weed competition a minimum of three times a 



year for the first two years, and once or twice a year for the following three years. Some 



parts of the site may only require releasing for the first year, depending on site 



conditions and plant growth.  



 



Limited infill planting1 may be required from the second planting season. Infill planting 



is required wherever plant deaths occur up to year three and may comprise both 



replacement species, i.e. replacement of dead plants planted in previous years, and 



planting of enrichment species in existing or created gaps. Infill plants shall be of a 



bagged grade (PB3/ 2L) unless otherwise specified in plans. Infill planting requirements 



shall be identified in the February/March preceding the upcoming planting season. 



 



 
1  Infill planting is required on sites where there are gaps in the planting because of plant mortality or where 



initial stocking rates were too low. Infill should complement any enrichment planting if undertaken after 



Year 2 of the planting programme. 
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10. WORK PROGRAMME, RESOURCES AND TIMELINE 
 



The recommended work programmes for pest plant control, pest animal control and planting work is provided below.  



 
Year 1 



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



Construction of stock-proof fence             



Site Preparation             



Initial pest plant control             



Follow up pest plant control             



Setup of bait stations and traps             



Bait station pulses (four per year)              



DOC200s (monthly)             



 
Year 2 
 



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



Planting             



Infill site preparation (if required)             



Follow up pest plant control             



Monitoring of planting and releasing where necessary             



Bait station pulses (four per year)              



DOC200s (monthly)             



 
Year 3 



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



Infill planting (if required)             



Follow up pest plant control             



Monitoring of planting and releasing where necessary             



Bait station pulses (four per year)              



DOC200s (monthly)             
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Year 4 



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



Follow up pest plant control             



Monitoring of planting and releasing where necessary             



Setup of traps and bait stations             



Bait station pulses (four per year)              



DOC200s (monthly)             



 
Year 5 



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



Follow up pest plant control             



Monitoring of planting and releasing if necessary             



Bait station pulses (four per year)              



DOC200s (monthly)             



 
Year 6 



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



Follow up pest plant control             



Monitoring of planting and releasing if necessary             



Bait station pulses (four per year)              



DOC200s (monthly)             



 
Ongoing 



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



Follow up pest plant control             



Monitoring of planting and releasing if necessary             



Bait station pulses (four per year)              



DOC200s (monthly)             
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APPENDIX 1 
 



LIST OF VASCULAR PLANT SPECIES RECORDED AT GLEESON 
QUARRY COMPENSATION SITE, HUNTLY 



 
INDIGENOUS SPECIES 
  
Gymnosperms  



  
Dacrycarpus dacrydioides kahikatea 



Dacrydium cupressinum rimu 



Podocarpus totara var. totara tōtara 



  



Monocot. trees and shrubs  



  



Cordyline australis  tī kōuka, cabbage tree 



Rhopalostylis sapida nīkau 



  



Dicot. trees and shrubs  



  



Alectryon excelsus subsp. excelsus tītoki 



Beilschmiedia tawa  tawa 



Carpodetus serratus putaputawētā 



Coprosma robusta karamū, kāramuramu 



Corynocarpus laevigatus karaka  



Dodonaea viscosa akeake 



Dysoxylum spectabile kohekohe 



Geniostoma ligustrifolium var. ligustrifolium hangehange  



Griselinia lucida puka 



Hedycarya arborea porokaiwhiri; pigeonwood 



Knightia excelsa rewarewa 



Kunzea robusta kānuka  



Laurelia novae-zelandiae pukatea  



Leptospermum scoparium agg. mānuka  



Melicytus ramiflorus subsp. ramiflorus māhoe  



Myrsine australis māpou, matipou, māpau  



Olearia rani var. colorata heketara 



Piper excelsum subsp. excelsum kawakawa 



Pseudopanax crassifolius horoeka, lancewood 



Streblus heterophyllus  tūrepo  



  



Monocot. lianes  



  



Freycinetia banksii  kiekie 



Ripogonum scandens supplejack, kareao 



  



Dicot. lianes  



  



Metrosideros fulgens rātā  



Metrosideros perforata aka 



Muehlenbeckia australis puka 



  



Ferns  



  



Asplenium polyodon petako 



Cyathea dealbata ponga, silver fern 



Dicksonia squarrosa whekī  



Doodia australis pukupuku  



Histiopteris incisa mātātā, water fern 
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Icarus filiformis  pānako 



Microsorum pustulatum  kōwaowao, pāraharaha, hound’s tongue 



fern  



Microsorum scandens  mokimoki 



Paesia scaberula mātātā 



Pteridium esculentum rārahu, bracken 



Pteris macilenta  titipo, sweet fern 



Pyrrosia eleagnifolia leather-leaf fern 



  



Orchids  



  



Earina mucronata peka-a-waka 



  



Grasses  



  



Oplismenus hirtellus subsp. imbecillis  



  



Sedges  



  



Carex lessoniana toetoe-rautahi 



Carex secta pūrei, makura, pūreirei, pūrekireki, pūkio 



Carex virgata pūrei  



Eleocharis sphacelata giant spike sedge, ngāwhā, kuta.kutakuta, 



paopao  



  



Rushes  



  



Juncus sarophorus wi, wīwī 



  



Monocot. herbs (other than orchids, grasses, sedges, and rushes) 
  



Astelia hastata  kahakaha 



Typha orientalis raupō  



  



Dicot. herbs (other than composites)  



  



Haloragis erecta subsp. erecta toatoa 



Persicaria decipiens tutunawai 



  



 
NATURALISED AND EXOTIC SPECIES 



  



Dicot. trees and shrubs  



  



Berberis glaucocarpa barberry 



Ligustrum sinense Chinese privet 



Salix cinerea grey willow 



Solanum mauritianum woolly nightshade 



Ulex europaeus gorse 



  



Dicot. lianes  



  



Calystegia silvatica greater bindweed 



  



Grasses  



  



Anthoxanthum odoratum sweet vernal 



Cenchrus clandestinus  kikuyu grass 



Dactylis glomerata cocksfoot 



Holcus lanatus Yorkshire fog 
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Paspalum dilatatum paspalum 



Paspalum urvillei Vasey grass 



Poa trivialis rough stalked meadow grass 



  



Sedges  



  



Carex divulsa grey sedge 



  



Rushes  



  



Juncus effusus var. effusus soft rush, leafless rush 



  



Composite herbs  



  



Cirsium vulgare Scotch thistle 



Jacobaea vulgaris  ragwort 



  



Dicot. herbs (other than composites)  



  



Physalis peruviana cape gooseberry 



Phytolacca octandra inkweed 



Ranunculus repens creeping buttercup 



Verbena bonariensis purple-top 



Vicia sp. 
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APPENDIX 2 
 
 



LIST OF ENVIRONMENTAL PEST PLANT SPECIES RECORDED AT 
THE GLEESON QUARRY COMPENSATION SITE, HUNTLY 



 



Common name Species Name 



barberry Berberis glaucocarpa 



cape gooseberry Physalis peruviana 



Chinese privet Ligustrum sinense 



gorse  Ulex europaeus 



great bindweed Calystegia silvatica 



grey sedge Carex divulsa 



grey willow  Salix cinerea 



inkweed Phytolacca octandra 



kikuyu  Cenchrus clandestinus 



ragwort Jacobaea vulgaris (syn.Senecio jacobaea) 



woolly nightshade  Solanum mauritianum 
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APPENDIX 3 
 



HERBICIDE TREATMENTS FOR PEST PLANT SPECIES AT  
GLEESON QUARRY COMPENSATION SITE, HUNTLY 



 



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



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  



Bindweed 
(Calystegia sepium × 
silvatica) 
 
 



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



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



Cape gooseberry 
(Physalis peruviana) 



Knapsack - foliar spray Triclopyr 600g/L  60ml triclopyr/10L water October-March Control only in sensitive sites 
or isolated 
infestations/plants. 



Chinese privet 
(Ligustrum sinense) 



Hand pull seedlings/small 
plants 



- - Year round  



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



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



October-April  



Knapsack - foliar spray Glyphosate 510g/L 70ml glyphosate + 10ml 
organosilicone/10L water 



October-April Seedlings and sapling plants 
<50cm. Full coverage 
required.  Triclopyr 600g/L  60ml triclopyr + 10ml 



organosilicone/10L water 



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



Gorse 
(Ulex europaeus) 



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



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  



Clopyralid 300g/L 125ml Clopyralid/10L water October-January  



Grey sedge 
(Carex divulsa) 



Dig out small infestations - - Year round  



Knapsack - foliar spray Glyphosate 510g/L 100ml glyphosate/10L water October-April   
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Pest Plant Control Method(s) Chemical(s) Application Rate Timing Remarks 



Grey willow 
(Salix cinerea),  



Cut and treat stumps Metsulfuron 600g/KG 5g metsulfuron + 2ml 
organosilicone/1L water 



October-April  



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



October-April  



Drill and inject/Bore and 
spray  



Metsulfuron 600g/KG 5g metsulfuron + 2ml 
organosilicone/1L water 



October-April Preferred option as leaving 
the tree standing avoids 
broken twigs/branches 
resprouting on ground. 



Glyphosate 510g/L 500ml glyphosate/1L water 
(50% glyphosate) 



October-April 



Basal bark application Triclopyr 600g/L 2L triclopyr + 8L Syntol oil October-April ONLY on trees with base 
diameter <30cm 



Inkweed 
(Phytolacca octandra) 



Hand pull seedlings/small 
plants 



- - Year round Avoid leaving root in ground 



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



Knapsack - foliar spray Glyphosate 510g/L 70ml glyphosate + 20ml 
organosilicone/10L water 



October-March Control only in sensitive sites 
or isolated 
infestations/plants. Metsulfuron 600g/KG 5g metsulfuron + 10ml 



organosilicone/10L water 
October-March 



Kikuyu 
(Cenchrus clandestinus) 



Knapsack – foliar spray Glyphosate 510g/L 70ml glyphosate/10L water Year round Good for initial control 



Knapsack – foliar spray Haloxyfop 100g/L 70ml haloxyfop/10L water Year round Grass specific herbicide. 
Useful for releasing around 
indigenous plantings to 
minimise non-target damage. 



Ragwort 
(Senecio jacobaea) 



Knapsack - foliar spray Metsulfuron 600g/KG 5g metsulfuron /10L water October-March  



Woolly nightshade 
(Solanum mauritianum) 



Hand pull seedlings/small 
plants 



- - Year round  



Saplings - cut and treat 
stump 



Glyphosate gel 120g/KG  Paste with glyphosate gel Year round  
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1. INTRODUCTION 
 



Gleeson Quarries Huntly Ltd and Gleeson Managed Fill Ltd have identified several 



new fill areas within the Gleeson Quarries Huntly Ltd landholdings at 300 Riverview 



Road, Huntly. The Huntly area is known to be a stronghold for ‘Threatened - 



Nationally Critical’ (O’Donnell et al. 2018) long-tailed bat (Chalinolobus 



tuberculatus), and two of the new fill areas (referred to as Fill Area 4 and Fill Area 5) 



contain trees that provide potential roosting habitat for long-tailed bat. A survey using 



Automatic Bat Monitors (ABMs) in October 2019 detected bats in both Fill Areas 4 



and 5 (Wildland Consultants 2020) and vegetation clearance has the potential to injure 



or kill long-tailed bats (an offence under the Wildlife Act 1953), as well as remove 



potential bat roosting habitat.  



 



Gleeson Quarries Huntly Ltd and Gleeson Managed Fill Ltd, have commissioned 



Wildland Consultants Ltd to prepare a Bat Management Plan (BMP) that will be 



implemented to provide mitigation for the potential adverse effects of the consented 



vegetation clearance on long-tailed bats. This BMP provides protocols for tree 



removal that aim to eliminate the risk of injuring or killing bats. It also includes 



management activities to address potential adverse effects upon bat populations to 



meet the requirements of the Wildlife Act (1953). Specifically, this BMP outlines the 



following: 



 



• Potential adverse effects of the quarry overburden and managed fill activities on 



bats and habitat values. 



• A Tree Removal Protocol for areas where potential roost trees can be surveyed for 



bat presence before vegetation clearance. 



• Guidelines for the replacement of bat roosts  



 



Disturbance of bat populations in New Zealand is controlled by the Department of 



Conservation and every development that will disturb bats or destroys their habitat 



(regardless of area or habitat type, indigenous or exotic) is required to have a Wildlife 



Act Authority. 



 



 



2. PROJECT AREA DESCRIPTION 
 



Potential long-tailed bat roosting and foraging habitat is present in several areas 



within the quarry landholdings. Potential bat roosts are present in both indigenous and 



exotic trees and foraging habitat is provided by bush edges, wetlands, and 



watercourses. A stand of planted radiata pine (Pinus radiata) in the north-eastern 



corner of the site will be enhanced and protected in perpetuity as a ‘Bat Reserve’.  



 



Vegetation clearance will be undertaken in a staged manner as and when required. 



This BMP has been written to guide bat management across the site as a whole rather 



than focussing on discrete areas of bat habitat. The guidelines outlined in this BMP 



are to be implemented before any trees greater than 15 centimetres in diameter within 



Fill Areas 4 and 5 are felled.  
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3. POTENTIAL ADVERSE EFFECTS ON BAT POPULATIONS 
 



3.1 Overview 
 



The presence of long-tailed bats has been confirmed in two areas of the site and it is 



likely that potential bat roosts are present in other areas of the quarry landholdings 



where surveys have not been undertaken. Jones et al. (2019) provides a useful 



framework to assess the potential adverse impacts of vegetation clearance and habitat 



loss on bats, based on the likely effects of roads on bats: 



 



• Loss of roosts, foraging areas and commuting routes. 



• Habitat modified by noise. 



• Habitat modified by light. 



• Mortality through collisions with vehicles. 



• Habitat change through creation of edges. 



• Changes in behaviour. 



 



These effects may result in reductions in population size, increased fragmentation of 



sub-populations due to loss of connectivity between key features, and isolation of key 



habitat features. Several of these potential effects do not apply here; however, for the 



sake of completeness each will be considered.  



 



3.2 Loss of roosts, foraging areas and commuting routes 
 



Loss of roosts, foraging areas and commuting routes as a result of vegetation 



clearance often have the most significant negative effect on long-tailed bat individuals 



and populations. Habitat loss can be classified as either “Actual” or “Functional”; 



using roosts as an example, “Actual” loss occurs when a tree containing a roost is 



felled. “Functional” loss occurs when a roost tree is still present but a change to the 



disturbance regime (such as increased noise or lighting) renders the roost unusable for 



bats. 



 



Loss of roosts 



 



As outlined above, there are numerous potential bat roost trees within the areas 



proposed for clearance. It is highly unlikely that loss of roost trees within Fill Areas 4 



and 5 can be avoided and works at the site may also cause functional loss of roosts 



through increased disturbance.  



 



Loss of foraging areas 



 



Long-tailed bats are generally considered an edge-adapted species, and foraging rates 



are highest along linear habitat features such as rivers, cliff edges, and forest edges 



(Jones et al. 2019). Removal of vegetation and filling of gullies will reduce the area of 



foraging habitat available.  



 



Loss of commuting routes 



 



Construction of roads through bat habitat may alter or remove commuting routes used 



by long-tailed bats to travel between roosting and foraging areas within their home 
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ranges. As the vegetation clearance is restricted to small discrete patches of 



vegetation, vegetation clearance is unlikely to affect commuting routes.  



 



3.3 Habitat modified by noise 
 



Operations at the new fill areas may result in greater noise effects in the surrounding 



area. Operations at the existing quarry and the new fill sites only take place during 



daylight hours and any noise impacts are restricted to when bats are roosting; 



however, this could result in functional loss of roosts.  



 



Increased noise may result in existing roosts being abandoned, but this is very 



difficult to quantify.  



 



3.4 Habitat modified by light 
 



Current quarry operations only take place during daylight hours and there will be no 



increase in light levels as a result of operating the new fill areas at the site.  



 



3.5 Mortality through collision with vehicles 
 



Current quarry operations and the fill operations will only take place during daylight 



hours when bats are roosting and there will therefore be no risk of bat mortality 



through collision with vehicles.  



 



3.6 Habitat change through creation of edges 
 



Vegetation clearance will comprise sequential removal of discrete patches of 



vegetation and therefore no new edge will be created.  



 



3.7 Changes in behaviour 
 



The description of this potential effect in Jones et al. (2019) is specifically related to 



the impacts of roads being built through bat habitat. The changes in behaviour 



outlined by Jones et al. (2019) are therefore not relevant to this project.  



 



 



 



4. WILDLIFE ACT AUTHORITY PERMIT 
 



All indigenous bats are fully protected under the Wildlife Act (1953) and a permit 



under the Wildlife Act must be obtained from the Department of Conservation before 



works can commence, or any indigenous bats are handled.  



 



All bat surveys and felling of potential roost trees must only take place under the 



supervision of a Department of Conservation-approved bat ecologist holding the 



correct certifications. Consultation with the Department of Conservation has indicated 



that a “Catch alive and handle” permit is required before tree felling commences. If 



the Tree Removal Protocol described below is fully implemented the likelihood of a 



bat being in a tree when it is felled is very low. However, the small size and cryptic 



behaviour of bats means that a bat may be missed. The “Catch alive and handle” 
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permit will allow the approved bat ecologist to legally handle a bat should the worst 



happen and one be found after a tree is felled. An Accidental discovery protocol 



detailing how to care for bats that may be found following tree felling is provided 



below.  



  



Permits are issued for a fixed term and therefore multiple permit applications may be 



required over the life of this project. The permits are held by the landowner and 



handling can only be undertaken by the ecologists named on the permit, or by people 



under their direct supervision. Should project personnel change, a variation request 



naming the new ecologist(s) must be submitted to the Department of Conservation 



before any further work can be undertaken under the permit.  



 



 



5. TREE REMOVAL PROTOCOL 
 



5.1 Overview 
 



The confirmed presence of long-tailed bats at the site requires that all potential roost 



trees are inspected by an arborist under the supervision of an ecologist before they are 



felled. The following protocols are based on 2019 Department of Conservation tree 



removal protocols (DOC-5952435) and they should be implemented during the tree 



felling process. 



 



5.2 Seasonal restrictions 
 



Table 1 summarises when each of the actions outlined below can be undertaken. 



 
Table 1: Summary of timing restrictions for bat monitoring and tree felling 



 



Activity Season when it can be undertaken 



Roost tree assessment All year 



Acoustic monitoring 1 October-30 April, inclusive 



Pre-felling inspections and felling of 
roost trees 



1 October-31 October and 1 March-30 April, 
inclusive 



 



5.3 Roost tree assessment 
 



Prior to vegetation clearance, potential roosts will be identified during a bat roost 



survey carried out by the Supervising Bat Ecologist (SBE). This survey is not 



dependent on bat activity and can be undertaken at any time of the year. Trees greater 



than 15 centimetres in diameter within the vegetation clearance area must be 



systematically surveyed to identify trees that contain one of more of the following 



features: 



 



• Cracks, crevices, fractured limbs, or other deformities, large enough to support 



roosting bat(s). 



• Sections of loose flaking bark large enough to support roosting bats. 



• A hollow trunk, stem or branches. 
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• Deadwood in canopy or stem of sufficient size to support roost cavities of 



hollows. 



• Dense epiphyte clumps. 



 



Each potential roost tree must be marked, photographed, described, and its location 



recorded using a GPS unit.  



 



5.4 Acoustic monitoring 
 



(a) Acoustic monitoring aims to minimise the likelihood of carrying out pre-



felling inspections on an active bat roost tree (i.e. a tree in which bats are 



roosting on the day of inspection). This can help to minimise unnecessary 



disturbance to roosting bats. 



(b) At least one ABM will be deployed within areas of appropriate habitat (as 



determined by a pre-construction bat roost survey), at least two days prior to 



the first day of proposed inspections and felling. ABMs will be set to start 



recording half an hour prior to sunset and stop half an hour after sunrise. 



ABMs have a detection radius of around 30 metres and ABMs will be placed 



at 40 metre spacing through the clearance to ensure full coverage. 



(c) ABM recordings will be analysed by the SBE at the beginning of each day of 



proposed inspections and felling. Particular attention will be given to bat 



activity levels over the last hour before sunrise. 



(d) If the SBE identifies relatively high levels of bat activity on any ABM across 



the area designated for clearance during the last hour before sunrise (i.e. there 



is a high likelihood that bats are roosting within trees in the area), no tree 



inspections or felling will occur this day within the vicinity of that ABM.  



(e) Otherwise, the SBE will advise on the areas with no, or very low, bat activity 



in the hour before sunrise, and these areas will be prioritised for inspections 



for this day only, where this is practical. 



 



5.5 Pre-felling surveys and inspections 
 



(a) Felling of canopy trees and potential or identified bat roost trees shall not be 



carried out during the period when bats are likely to be either heavily pregnant 



or non-volant1 young may be present (November to February inclusive) or 



during the colder months (temperatures <10°C in first four hours after sunset) 



when bats are less likely to be active (Smith et al. 2017).  



(b) All trees that contain potential bat roosts will need to be climbed and visually 



inspected by an arborist on the day of proposed felling. The arborist will 



photograph/video/communicate any potential evidence of bats (e.g. staining, 



cavities, guano) to the SBE, and use a bat detector to detect social and 



echolocation calls from any roosting bats. All evidence provided by the 



arborist will be reviewed by the SBE. 



 
1 Unable to fly. 
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(c) The arborist will take care while climbing trees to avoid disturbing, removing, 



or destroying bat roost features such as large sections of loose bark or cavities 



in dead wood. 



(d) If no evidence of bats or their sign is found following inspection, the tree can 



be felled on the same day only. The SBE will need to be on-site for the 



duration of all tree felling operations to advise staff should bats be detected 



and to inspect each felled tree for signs of bat roosts.  



 



5.6 Communications 
 



Once the results of the visual inspections have been assessed by the approved SBE the 



following communication procedures shall be implemented: 



 



(a) If no bats are sighted or detected, the SBE will give permission to the arborist 



for the affected tree(s) to be felled. At the completion of all tree felling an 



email report will be sent to a representative of the Department of Conservation 



that summarises the results of the survey. 



(b) If the SBE considers that bats are roosting within the trees that are scheduled 



to be felled, they will inform the arborist and designated representative of 



Gleeson Quarries Huntly Ltd and Gleeson Managed Fill Ltd that the affected 



tree(s) cannot be felled. In addition, an email will be sent to a representative of 



the Department of Conservation detailing the results of the survey.  



(c) A record of any trees containing bat roosts will be kept, detailing the size, 



location, and type of tree. 



 



5.7 Dead or injured bats 
 



(a) Any bats that are found during felling either trapped within a roost or on the 



ground will require handling and/or short-term retention (e.g. dead or possibly 



injured bats) and should be inspected by the SBE. There must be bags and/or 



other equipment at the felling site, ready to hold any captured bats. If bats are 



confirmed to be using the site prior to construction, wildlife veterinarians may 



be contacted to let them know that there is some risk of bats being injured and 



requiring veterinary care over the coming weeks. All bats that are found post-



felling must be taken to a vet for triage or further care. Wildlife vets at 



Hamilton Zoo or Global Veterinary Services at 308 Gordonton Road, 



Gordonton are considered to be the most suitable options within close 



proximity to the project area. Any bats found on the ground must be kept for 



observation for three days, and they should not be allowed to enter torpor 



during this time so that any injuries/severe bruising are able to be observed 



and treated. Mealworms should be available in case bats need to be held for 



observation. The vet must be prepared to give the bat sub-cutaneous fluids due 



to the likelihood of bats becoming dehydrated.  



Vets should be provided with ‘Initial veterinary care for New Zealand Bats’ 



(Wildland Consultants 20191), which was prepared for the Department of 



 
1 



https://cdn.ymaws.com/www.nzva.org.nz/resource/resmgr/docs/other_resources/Initial_Vet_Care_NZ_Bats.pdf 





https://cdn.ymaws.com/www.nzva.org.nz/resource/resmgr/docs/other_resources/Initial_Vet_Care_NZ_Bats.pdf
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Conservation, Wildlife Society of the New Zealand Veterinary Association, 



and the New Zealand Transport Agency. 



(b)  Injured bats should be immediately taken to a vet for assessment. Bats which 



have obvious injuries that are assessed as being serious, or likely to reduce 



their ability to function independently long-term, should be assessed promptly 



using criteria for euthanasia. Bats should be placed within a cotton or similar 



material bag in a cool, quiet, dry location during transport. If the vet has no 



experience with bat care then it is recommended that they contact a bat 



specialist for advice. The bat specialist should be contacted prior to 



felling/vegetation removal taking place so that they are aware of the timing of 



operations. 



(c) The Department of Conservation (nearest District Office, or office that has 



been involved in/is aware of the process, or Department of Conservation 



Hotline if after hours1) should be contacted no longer than two hours after a 



potentially injured or dead bat is found. 



(d) Any bat that is found dead or must be euthanised will be returned to the local 



Department of Conservation Office. 



(e) Department of Conservation advice should be sought with regards to the 



rehabilitation requirements of any injured bats. For example, legislative 



requirements will need to be considered. 



(f) Any rehabilitated bat should be released in the same general location in which 



it was found. Such releases should occur after works at the release site have 



been completed. 



 



5.8 Accidental discovery protocol 
 



If bats are not detected during survey work, but subsequently found during 



construction activities, then works must stop immediately. The site supervisor will 



immediately contact Wildland Consultants and the appointed SBE should undertake a 



site visit to assess the situation. In the event that a bat is discovered on the ground or 



injured, the SBE will follow the protocols outlined above (Section 4.2.5).  



 



 



6. REPLACEMENT OF POTENTIAL BAT ROOSTING TREES 
 



6.1 Overview 
 



Checking trees for bats before felling is the first step in the mitigation process for the 



loss of potential roost tree loss. Additional mitigation for the loss of potential roosts 



should be provided in the form of artificial roosts to replace the loss of potential 



roosts and by planting of appropriate indigenous cavity-bearing trees. Installation of 



artificial roosts will take place within a ‘Bat Reserve’ to the east of FA5 (Figure 1). 



 



 
1  After Hours - Phone: 0800 DOCHOTline (0800 362 468). 
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Two forms of artificial roosts are proposed - chainsaw hollows and artificial roost 



boxes. Chainsaw hollows are a relatively new method of providing artificial roosting 



habitat. As they are currently unproven in New Zealand, artificial roost boxes will 



also be installed.  



 



6.2 Bat reserve 
 



An area of planted radiata pine (Pinus radiata) to the east of FA5 will be enhanced to 



provide additional bat roosts to replace those removed during works at the site. At the 



time of writing (4 March 2019) the exact area of the Bat Reserve has not been fully 



determined; however, it will be in the general area shown in Figure 1 and it will be no 



less than 1.5 hectares in area. The trees are in >20 metres tall and >30 centimetres in 



diameter making them a suitable size to attach artificial roost boxes to and to create 



chainsaw hollows. The eastern edge of the existing vegetation is around 100 metres 



from the Waikato River and previous research has shown that female bats select 



roosts within 150 metres of waterways (Borkin and Parsons 2011). With the exception 



of relatively low-stature willows (Salix sp.) on the water’s edge, there is little 



vegetation within 150 metres of the river and therefore provision of artificial roosts in 



close proximity to the river could provide significant benefits to the local bat 



population. The Bat Reserve will be fenced to protect natural indigenous plant 



regeneration underneath the pine canopy and it will be protected in perpetuity.  
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Figure 1. Proposed bat reserve area at Gleeson Quarry, Huntly. Plan provided by Paua Planning Ltd 28 February 2020.  
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6.3 Chainsaw hollows 
 



A recent study in Australia concluded that artificial roosts created by making a hollow 



in a live tree using a chainsaw had better thermal insulation properties than artificial 



roost boxes, and therefore provide better roosting conditions (Griffith et al. 2018). As 



stated above, this technique does not appear to have been trialled in New Zealand; 



however, advice received from the Department of Conservation is that chainsaw 



hollows show promise and should be used in this project (A. Styche, Department of 



Conservation, pers. comm.).  



 



Chainsaw hollows will be created according to the methods outlined below: 



 



• Suitable trees for chainsaw hollows will be identified by the SBE and the lead 



arborist. Hollows will only be created on trees with a minimum diameter at the 



point of installation of 30 centimetres. Hollows will be created 5-7 metres off the 



ground and there must be enough clear space in front of the hollow to allow bats 



to swoop down and away when emerging. Hollows should be placed at different 



heights and different orientation to replicate the variation found in natural roosts 



(Griffiths et al. 2018).  



• Hollows will be created using an upwards plunge cut at an angle of approximately 



60 degrees. The chainsaw blade will be held vertically in order to create a vertical 



slit entrance measuring 2 x 15 centimetres with a depth of 25-30 centimetres.  



• One chainsaw hollow will be created or each potential bat roost felled. The total 



number of potential bat roosts felled will be determined by the bat specialist 



present on site during vegetation clearance, noting that one tree may contain 



multiple potential roosts. 



• Predator-exclusion metal bands, or bands of other suitable material, must be 



placed above and below the chainsaw hollow and must entirely circle the 



tree/branch. An arborist with experience in installing predator-excluding bands 



should be engaged for installation. If predator-exclusion bands cannot be installed 



another tree must be chosen. 



• Monitoring of chainsaw hollows and predator-exclusion bands should occur 



annually for 15 years after creation. Hollows should be carefully inspected for 



signs of bat activity such as faeces, staining, odour, and the absence of spider 



webs over the hollow entrance. If bark has started to grow across the entrance this 



should be removed to keep the hollow accessible to bats. Monitoring should occur 



between 1 September and 1 November each year to avoid disturbing heavily 



pregnant bats.  



 



6.4 Artificial roost boxes 
 



In order to provide alternative bat roosts in the short-term, five artificial roost boxes 



per Fill Area (i.e. 10 total) will be installed prior to vegetation clearance. The roost 



boxes will be installed according to the methods outlined below: 



 



• These boxes should be Schwegler-type boxes constructed from Woodcrete (a 



cement-bonded wood fibre mix). Bat roost boxes made from Woodcrete have 
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been shown to provide better thermal insulation properties than boxes made from 



timber (Griffith et al. 2018). It is understood that trials are being undertaken by 



the Department of Conservation investigating the effectiveness of different 



models of bat roost boxes. It is therefore suggested that advice is sought from 



Department of Conservation bat specialists before roost boxes are installed to 



ensure the most effective model(s) are chosen. An image of a Schwegler bat box 



is provided below: 



1 



• Predator-exclusion metal bands, or bands of other suitable material, must be 



placed above and below the bat box and must entirely circle the tree/branch. An 



arborist with experience in installing predator-excluding bands should be engaged 



for installation. If predator-exclusion bands cannot be installed another tree must 



be chosen. 



• Bat boxes must be installed with oversight from a suitably qualified bat ecologist 



who will advise on the placement (i.e. location, orientation, and height) of each 



box. All boxes will be placed in trees, ideally at least five metres above the 



ground. There must be enough clear space in front of the bat box to allow bats to 



swoop down and away when emerging. Boxes should be placed at different 



heights and different orientation to replicate the variation found in natural roosts 



(Griffiths et al. 2018).  



• Monitoring and maintenance of all bat boxes and predator-exclusion bands must 



be carried out annually for 15 years following installation to determine if bats are 



using them. The condition of each bat box should also be monitored at the same 



time, and replacement and maintenance must occur as required. Replacement and 



maintenance of boxes and predator-exclusion bands should occur as required 



between 1 September and 1 November each year to avoid impacts on heavily 



 
1 Image sourced from https://www.hornbeamwood.org.uk/product-page/schwegler-2f-bat-box 





https://www.hornbeamwood.org.uk/product-page/schwegler-2f-bat-box
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pregnant females and non-volant young. Boxes should be designed with a slight 



‘lip’ to catch bat faeces, which will serve as an indicator of use. 



 



 



7. CONCLUSION 
 



Vegetation clearance for the creation of new fill areas at Gleeson Quarry, Huntly will 



require the removal of vegetation that provides potential roosting habitat for long-



tailed bats.  



 



A Tree Removal Protocol has been provided. Following this protocol will minimise 



the risk that long-tailed bats are injured or killed during tree felling.  



 



Additional mitigation will be provided in the formation of a Bat Reserve in radiata 



pine forest to the east of FA5. This forest is approximately 100 metres from the 



Waikato River and it is known that female long-tailed bats prefer to roost within 150 



metres of waterways. The absence of suitable roost trees within 150 metres of the 



river suggests that the provision of artificial roosts in the Bat Reserve will be 



beneficial to the local bat population. The Bat Reserve will be fenced and protected in 



perpetuity.  



 



Artificial roosts will be provided in the short term through the creation of chainsaw 



hollows in suitable trees and installation of roost boxes.  
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1 Introduction 



EHS Support New Zealand Ltd (EHS Support) was contracted by Gleeson Managed Fill 
Limited (GMF) to prepare a surface water sampling and analysis plan (SAP) for the Huntly 
Managed Fill facility located at 310 Riverview Road (the site).  The SAP includes a 
programme of surface water quality monitoring of stormwater discharges and the water 
quality of the receiving environment.  The sampling and analysis surface water quality 
programme is designed to meet Condition x in Resource Consent [xxxxxxxxxx] dated [x] from 
the Waikato Regional Council (WRC) (see Appendix A).  



1.1 Background 



This section provides an overview of the site and the receiving environment.  Detailed 
information of the site is available in the Assessment of Environmental Effects dated [x] by . 



1.1.1 Site Location 



The site is located at 310 Riverview Road approximately 4.5 km to the south of the Huntly 
township on the western side of the Waikato River. The details of the site are listed in Table 
1-1. 
 



Table 1-1 Site Legal Description 



Address Legal Description* Approximate Area (ha)* 



310 Riverview Road, 
Huntly 



Part LOT 9 – 10 DP1278 (CT SA922/109, SA149/243), 
Lot 1 DP 25272 (CT SA656/223), Part Lot 11 DP 1278 
(CT SA200/119), Lot 1 DPS 75436 (CT SA1276/42, 
SA57C/382, SA1068/288), Part Lot 11 DP 1278 
(CT SA200/118), Lot 1 DPS 4285 (CT SA29C/651) 



477 



Notes: * Information sourced from X 



The fill sites subject to this application (Fill Areas 2-4) are largely contained within Pt Lots 9 
and 10 DP 1278 and Lot 1 DP 25272, north of the active quarry operation, as depicted in 
Figure 1 below.  The gullies have a total combined area of 13.1 hectares, with Fill Area 2 
being 3.8ha, Fill Area 3 being 4.2ha and Fill Area 4 being 5.1ha (Paua Planning, 2019). 
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Figure 1 Proposed Fill Areas (Source: Paua Planning) 



1.1.2 Environment Setting 



The proposed Huntly Managed Fill Areas 2-4 are to be located north of the existing quarry pit.  Fill 
Area 2 is located within a gully and stormwater discharged from the stormwater pond located at the 
base of the fill area.  Surface water runoff discharges during storm events to the west of the site flow 
into an existing stream catchment via an overland flow path.   



The existing stream catchment to the west of Fill Area 2 flows south to north for approximately 500 
m before being incorporated into a farm drain.  



 Insert here further information on existing stream catchment…important to determine if it is a 
permeant stream, existed length of intermittent and permeant stream sections upstream and 
downstream of estimated point of confluence with discharge from fill area two. 
 
 
Stormwater from Fill Areas 3 and 4 ponds are designed to divert and discharge to Fill Area 4 pond. 
Fill Area 4 pond discharges into an unnamed stream to the north (flows west to east),, via the 
existing remaining ephemeral channel (approx. 50m length), which flows under Riverview Road 
before discharging into the Waikato River near the old O’Reiley Coal Mine. 
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Table 1-2 Environmental Setting and Immediate Downstream Aquatic Environment of Fill 
Areas 



Fill Area Habitat type1 Length/area2 
 2 Ephemeral watercourse 



 
Approximately 40 m length of 
ephemeral watercourse at base 
of pond before crossing 
boundary to terrestrial 
SNA/surface. 
 



3 Ephemeral watercourse 
 



Positioning of pond not yet 
designed. It is currently 
estimated that there will be a 
length of approximately 5-10m 
of ephemeral stream before it 
crosses the boundary and joins 
Watercourse 2 (north of subject 
site). 
 



4 Ephemeral watercourse 
downstream 
 



Approximately 50 m of 
ephemeral watercourse before 
crossing northern boundary 
and the into Watercourse 2 
(ephemeral) 
 



5 Intermittent watercourse 
 



Approximately 30m length of 
ephemeral/intermittent 
watercourse downstream, 
before joining unnamed stream 
watercourse adjacent to quarry. 



Notes:   
1:  Habitat type from Boffa Miskell Ecological Impact Assessment (Boffa Miskell, 2019) 
2: Based upon information provided by Paua Planning. 



 
The ultimate receiving environment for the surface water discharged from Fill Area 2 would be Lake 
Waihi approximately 1,700 m north west of the site, and to the Waikato River from Fill Areas 3-5.   



1.2 References Documents 



The Key Documents referenced in developing this SAP include: 



• Australian New Zealand Government (2018) Australian and New Zealand Guidelines for 
Fresh and Marine Water Quality. (ANZG, 2018). 



• National Environment Standards – Water Quality Part 2- Sampling, Measuring, Processing 
and Archiving of Discrete River Water Quality Data (NEMS, 2017). 
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2 Sampling Locations 



The exact surface water sampling locations (either discharge monitoring or receiving environment 
monitoring) cannot be confirmed until the preliminary infrastructure has been built. 
 
With respect to the selection of the sampling locations for surface water, the following will be 
considered: 



• Health and safety of the samplers. 



• The accessibility of the sampling location (i.e., steep slopes, water velocity of streams and 
ease of sampling staff to get to). 



• Approval to access location from landowner (if on land not owned by GMF).  Preference 
will be given to sampling locations of land owned by GMF. 



• The presence of a defined channel and stream bed. 



• Permanent (preferable) or intermittent stream.  Ephemeral waterways are not suitable for 
receiving water quality monitoring for consent monitoring purposes.  Water may not be 
present or flowing at the time of sampling and the location where sampling is undertaken 
may change (i.e., the point of compliance cannot be defined).  Intermittent streams may 
not be suitable during low flow conditions because they may not be flowing during part of 
the year. 



• Depth of the surface water, with a preference for greater than 10 cm to avoid disturbing 
sediment during sample collection. 
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Figure 2 Inferred Watercourses adjacent to proposed Managed Fill and indicative locations of 



receiving water bodies (modified from Paua Planning) 



2.1 Fill Area 2 



For Fill Area 2, it is purposed that surface water quality samples will be collected from the following 
locations: 



• Upstream monitoring location - Upstream of Fill Area 2 monitoring discharge into the 
unnamed stream [location:  xxxxxxxxx E XXXXXXXX S] which discharges into farm drain to the 
north of the site. 



• Downstream monitoring location - At least 20 m downstream of Fill Area 2 monitoring 
discharge into the unnamed stream [location:  xxxxxxxxx E XXXXXXXX S] which discharges 
into farm drain to the north of the site. 



• The stormwater discharge from Fill Area 2 stormwater pond [Exact location of sampling site 
to be finalised once pond is constructed]. 
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 Photo 2-1 Upstream Monitoring Location Fill area 2 



 
 



 
 



 Photo 2-2 Downstream Monitoring Location Fill area 2 



 



2.2 Fill Area 3 and 4 



It is proposed that only a downstream receiving surface water sampling location be established for 
Fill Area 3 and Fill Area 4, as Fill Area 4 is proposed to be located in the headwaters of the unnamed 
stream which discharges into the Waikato River.  Therefore, there is no opportunity to collect a 
surface water sample upstream of Fill Area 3 and 4 (See Figure 2). 



At this stage it is not known if the sediment pond in Fill Area 3 will be constructed or whether it is 
possible to utilise the stormwater pond at Fill Area 4.  Details for environmental monitoring 
procedures /protocols will be finalised at later date. 
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 Photo 2-3 Downstream Monitoring Location Fill areas 3 and 4 
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3 Surface Water Quality 



The surface water quality monitoring programme is detailed in the following section and sampling 
methods used to collect surface water samples will be based upon the methodology outlined in 
National Environment Monitoring Standards – Water Quality Part 2- Sampling, Measuring, 
Processing and Archiving of Discrete River Water Quality Data (NEMS, 2017). 



3.1 Monitoring Parameters 



The proposed parameters for monitoring programme from the surface water discharges including 
upstream/downstream monitoring locations are outlined in Tables 3.1 and 3.2 respectively. 



Table 3-1. Surface water quality parameters, rationale for selection at site discharge location. 



Parameter Rationale 
Dissolved Aluminium  Requested by WRC. 



Total Arsenic 
Common contaminant naturally occurring in Waikato soils and from 
anthropogenic land use.  Key indicator compound of CCA impacted 



soils.  Indicative of behaviour of oxyanions in the environment. 
Total Boron Mobility water soluble and mobile in the environment.   
Total Cadmium Contaminant from anthropogenic land use.   
Total Chromium Requested by WRC. 



Total Copper Common contaminant naturally occurring in Waikato soils 
and from anthropogenic land use.   



Total Lead Common contaminant naturally occurring in soils and from 
anthropogenic land use.   



Total Nickel Requested by WRC 



Total zinc 
Common contaminant naturally occurring in soils and from 



anthropogenic land use.  Moderate mobility under neutral pH 
conditions. 



Total petroleum 
hydrocarbons (TPH) 



Common contaminant from anthropogenic land use.  



pH Indicator of acidic discharge from sulphur containing soils.  Ability 
to make inorganic contaminants soluble. 



 



Table 3-2. Surface water quality parameters, rationale for selection at receiving water body 
location. 



Parameter Rationale 
Dissolved Aluminium  Requested by WRC 



Dissolved Arsenic 
Common contaminant naturally occurring in Waikato soils and from 
anthropogenic land use.  Key indicator compound of CCA impacted 



soils.  Indicative of behaviour of oxyanions in the environment. 
Dissolved Boron Mobility water soluble and mobile in the environment.   
Dissolved Cadmium Contaminant from anthropogenic land use.   
Dissolved Chromium Requested by WRC. 



Dissolved Copper Common contaminant naturally occurring in Waikato soils 
and from anthropogenic land use.   



Dissolved Lead Common contaminant naturally occurring in soils and from 
anthropogenic land use.   



Dissolved Nickel Requested by WRC. 
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Dissolved Zinc 
Common contaminant naturally occurring in soils and from 



anthropogenic land use.  Moderate mobility under neutral pH 
conditions. 



Total petroleum 
hydrocarbons (TPH) 



Common contaminant from anthropogenic land use.  



Polycyclic aromatic Hydrocarbons (PAHs), organochlorine pesticides (OCPs) and tributyl tin (TBT) are 
not included in the monitoring programme due to their low water solubility and bind strongly to 
organics that they are not likely to be transported far from the managed fill area and should be 
removed by the stormwater treatment pond. 



3.1.1 Analytical Detection Limits 
Analytical detection limits should be at be at least five times lower than the applicable assessment 
criteria outlined in Section 4.  Analytical Limits of Reporting for surface water samples are outlined in 
Table 3-3. 



Table 3-3 Surface water quality parameters, sample bottle type, hold time and proposed analytical 
detection limits 



Parameter Sample Bottles 
Type 



Maximum hold time Analytical Detection 
limits 



Aluminium and Zinc Plastic (acid 
preserved) 6 months 0.001 g/m3 



Boron Plastic (acid 
preserved) 6 months 0.01 g/m3 



Dissolved Metals  Plastic (see lab for 
advice) 



24 hours (lab filter) 
(Chilled)/ 6 months field 



filter 



0.0005 g/m3 



Total Metals Plastic (acid 
preserved) 6 months (chilled) 0.001 g/m3 



Total petroleum 
hydrocarbons (TPH) 



Glass (sulphuric 
acid preserved) 



14 days (chilled) 0.5 g/m3 



pH Not applicable Field Measurements 0.05 pH units 



3.1.1.1  



Surface water samples must be collected in specially designated laboratory supplied plastic sample 
containers.  Table 3.3 provides an outlined of bottle type for each analysis.  Please consult laboratory 
for further information regarding volume of container and number of samples required. 



3.2 Sampling Timing and Frequency 



It is proposed that receiving environment sampling is undertaken twice per year and that surface 
water discharge monitoring is undertaken five times per year (including two times which coincides 
with the receiving environment sampling programme). 



Surface water sampling will be undertaken after storm event (15 mm in 24-hour period) as 
determined by the WRC rain gauge at Whangamarino Control Structure (WRC site number 1293.6). 
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3.3 Surface Water Sampling Methodology 



Surface water samples will be collected in accordance with the recommendations outlined within 
the National Environmental Monitoring Standards (NEMS, 2017).  The methodology for undertaking 
visual clarity monitoring has been prepared by Soil Erosion Limited and is attached in Appendix B. 



3.3.1 Surface Water Sample Collection 



3.3.1.1 Surface Water Grab Samples 



Surface water samples collected shall be near-surface samples (defined as 0.2 m below the water 
surface in the NEMS) and collected by hand or using a sampling pole (i.e. mighty gripper).  Surface 
water samples should be collected up stream of the field personnel and at least 10 cm from the 
deepest point (if possible) to avoid bed sediment from getting into the bottle. 



The sampling container should be rinsed with site surface water at least three times before the 
surface water sample is collected. 



As the sample bottles used in this project could potentially contain preservatives, it is recommended 
that a 500 mL unpreserved bottle be used to collect the surface water samples.  The surface water 
sample can then be decanted into the specific labelled sample container to be sent for laboratory 
analysis. 



The surface water sampling technique is depicted in Fire 3 below. 



 
Figure 3 Sampling technique for unpreserved sample (source NEMS, 2017) 



3.3.1.2 Field Filtration 



If dissolved metals samples cannot be transported to the laboratory within 24 hours of collection, 
they need to be field filtered through a laboratory supplied 0.45 µm filter.  When collecting a sample 
from dissolved metals extreme care should be taken not to disturb the bottom sediments. 
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The general steps for undertaking field filter are: 



1. Change gloves to lab supplied trace metal gloves before touching syringe or opening the 
sample container. 



2. Rinse the syringe with site surface water first before collecting a sub-sample from the 
sampling container. 



3. Attach a clean filter on the end of the syringe, avoiding contamination of the syringe and 
filter outlets from fingers, and discharge a few drops of the sample from the syringe/filter 
cartridge. 



4. Depress the syringe plunger to push the remainder of the sample through the filter into the 
appropriate sample bottle, taking care to avoid contamination of the threads and inner 
surfaces of the bottle and cap. 



 



3.3.1.3 Calibration of Field Equipment 



Field meters used for surface water sampling need to be calibrated and/or validated prior to a field 
visit and records of these procedures to be kept.  Requirements and acceptance criteria for 
calibration and validation are outlined in subsection 3.1 of the National Environment Standards – 
Water Quality Part 2- Sampling, Measuring, Processing and Archiving of Discrete River Water Quality 
Data (NEMS, 2017). 



Calibration solutions used to calibrate electrical conductivity and pH must be  National Institute of 
Standards and Technology (NIST) traceable (or traceable to a certified primary standard held at an 
accredited national measurement standards body) and within the expiry date of the calibration 
solution.  Expired solutions can be used to rinse the instrument prior to calibration but cannot be 
used to calibrate the instrument. 



3.3.2 Decontamination Procedures 



3.3.2.1 General Decontamination Considerations 



Surface water sampling equipment and measurement equipment will be decontaminated before 
and after each use.  Do not place decontaminated equipment directly onto the ground.  The 
equipment must be placed into new, clean, clear plastic bags.  Once these bags have been used, they 
should not be reused for clean equipment.  



3.3.3 Documentation of Sampling 
A field sheet must be completed for each surface water sample collected during the sampling event.  
Original copies of the field data sheets must be kept for future reference.   
Fieldwork documentation must include at a minimum, the following information: 



•  Project name and number 



• Date, time, weather conditions. 



• Personnel present; 



• Sampling location; 



• Type of sample; 



• Sample number; 
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• Sampling method; 



• Sample equipment; 



• Time of sample collection; 



• Depth of water; 



• Visual descriptions of water; 



• Field measurements (pH, EC and temperature); 



3.3.4 Sample Labelling 
Note that permanent marker or pen should be used on sample labels.  
At a minimum the sample labels should contain the following information: 



• Project number. 



• Sample location. 



• Date of sample collection. 



Clear handwriting is imperative to ensure the sample label is interpreted correctly by relevant 
personnel (e.g., laboratory staff).  Consideration into whether the samples will be labelled prior to 
field work or whilst in the field.  This may depend on the type of sample and the weather conditions 
at the time of sampling.  



3.3.5 Sample Storage and Transport 



Labelled samples collected for laboratory testing should be placed in a storage/shipping container 
(e.g., chilly bin) promptly and not left exposed to sunlight where they may be subject to warming 
and photochemical degradation.  Samples must be firmly sealed to avoid leakage and placed inside 
the storage bin with chilled cooler pads so that samples are evenly and quickly chilled (ideal 
temperature range between 4 and 10°C).  Unless prior arrangements have been made with the 
analytical laboratory, sampling should not be scheduled on Fridays or directly prior to public 
holidays, to ensure that the laboratory can receive and process samples promptly within holding 
times.  In general, the shorter the time that elapses between collection of samples and their analysis, 
the more reliable the analytical results will be. 
 



3.3.6 Chain of Custody Procedures 
Sample shipments for analyses will be accompanied by a chain-of-custody (CoC) record.  Form(s) will 
be completed and sent with the samples for each laboratory and each shipment (i.e., each day).  If 
multiple shipments are sent to a single laboratory on a single day, form(s) will be completed and 
sent with the samples for each shipment. 



The CoC record at a minimum should include the following: 



• Project name and number; 



• Sample type, identification number and location; 



• Date and time of collection; 



• Number and type of containers; 



• Required analyses; and 
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• Signatures documenting change of sample custody. 



The chain-of-custody form will identify the contents of each shipment and maintain the custodial 
integrity of the samples.  Generally, a sample is considered to be in someone’s custody if it is either 
in someone’s physical possession, in someone's view, locked up, or kept in a secured area that is 
restricted to authorized personnel.  Until the samples are shipped, the custody of the samples will be 
the responsibility of the agency / organization conducting sampling.  The original CoC record will 
accompany the samples to the analytical laboratory.  The carbon copy or a scanned copy of the 
original CoC record must be placed in the appropriate project file.  Samples must be delivered to the 
laboratory promptly to ensure the specified holding times are met. 



The analytical laboratory can provide CoC books or electronic copies of CoC and this should be used.  
A CoC must be completed in full and unused or not applicable sections of the CoC form should be 
crossed out or N/A entered into the field. 
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4 Surface Water Quality Assessment Criteria 



Site specific assessment criteria have been developed for both the surface water discharge samples 
and the receiving environment samples. 



Since the surface water runoff discharge will be from the stormwater system, it is considered best 
practice (in line with common industry practice for assessing stormwater in New Zealand) to assess 
the water quality against acute toxicity criteria (such as US EPA Criterion Maximum Concentration ) 
as this discharge is:. 



a) only transient and mainly will occur during and immediately after storm events; 
b) discharging into an ephemeral water course, and; 
c) the sample does not take into account reasonable mixing.  



The receiving environment criteria it is proposed to adopt ANZG (2018) 90% freshwater species 
protection criteria as the receiving environment is likely to be impacted by anthropogenic land use 
activities, discharges from the old O’Reiley’s Coal Mine and road runoff.   



The receiving water criteria will not be used to assess the receiving environment from Fill 
Management Area 2 in-situations: 



a) where the upstream sample concentration is higher than the downstream concentration, 
b) where the discharge from the stormwater treatment system already meets the receiving 



environment criteria. 



4.1 Surface Water Discharge Criteria 
As the surface water discharge is intermittent and will only occur for a short period of time during 
and after a storm event, it is proposed that U.S. EPA Criterion Maximum Concentration (CMC) water 
quality guidelines are used as a basis to derive a site specific surface water quality criteria value. 



US EPA CMC guidelines have been developed for acute exposure scenarios (such as stormwater 
discharges) and are considered to be more appropriate to assess the surface water discharge from 
the site rather than using ANZG (2018) water quality guidelines which have been developed to 
assessed chronic effects on aquatic ecosystems (such as those from a continuous discharge into a 
water body) after reasonable mixing in the receiving water body.   



EHS Support propose to multiply US EPA CMC by a factor of 10 to account for dilution with 
stormwater.  Where US EPA CMC values do not exist, site-specific trigger values have been derived 
on a case by case basis (see table footnotes). 



 



Table 4-1. Water quality parameters and proposed trigger values for Stormwater discharge. 



Parameter Proposed Trigger values (mg/L) 



Dissolved Aluminium  1.51 



Total Arsenic 3.4 
Total Boron 1.32 



Total Cadmium 0.018 
Total Chromium (based on Cr(III)) 0.57 
Total Copper                              0.0251 
Total Lead 0.82 
Total Nickel 4.70 
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Total zinc 1.2 
Total petroleum hydrocarbons 
(TPH) 



153 



pH >5 pH units 
Note: 



1. ANZG (2018) 80% ecosystem protection multiplied by 10 (dilution factor) 
2. Dyer, S (2001) Determination of the aquatic PNEC0.05 for boron.  Chemosphere, 44, p 369-376.  Design to prevent 
phytotoxicity issues. 



3. Based upon MfE (1998) Environmental Guidelines for Water Discharges from Petroleum Industry Sites in New Zealand 
recommendation of 15 mg/m3 



 



4.2 Receiving Environment Criteria 



As the surface water eventually discharges into the Waikato River, it is proposed that ANZG (2018) 
water quality guidelines for 90% freshwater species protection are used as a basis to derive receiving 
water quality criteria value. 



The proposed receiving environment criteria for the downstream sampling sites are listed below in 
Table 4-2. 



Table 4-2 Water quality parameters and proposed trigger values for downstream Receiving water 
quality. 



Parameter Proposed Trigger values (mg/L)1 



Dissolved Aluminium  0.080 
Dissolved Arsenic 0.094 
Dissolved Boron 0.680 
Dissolved Cadmium 0.018 
Dissolved Chromium (as 
Chromium VI) 0.006 



Dissolved Copper               0.025 
Dissolved Lead 0.0056 
Dissolved Nickel 0.013 
Dissolved Zinc 0.015 
Total petroleum 
hydrocarbons (TPH) 



151 



Note: 



1. Based upon MfE (1998) Environmental Guidelines for Water Discharges 
from Petroleum Industry Sites in New Zealand recommendation of 15 mg/m3 
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5 Reporting and Review  



 



It is proposed to forward the results of the sampling to WRC on an annual basis.  It is currently 
envisaged that proposed monitoring plan will be undertaken for a period of two years.  After two 
years, a review of the monitoring frequency and parameters requiring monitoring will be performed, 
and if necessary, revised in consultation with WRC.  



As the SAP is a live document, it may need to be updated from time to time.  Any updates of the SAP 
will be submitted to WRC for approval. 



It is further understood that this SAP will also be linked with the Maatauranga Maaori Environmental 
Monitoring Plan, which is being developed between Waahi Whaanui Trust and Gleeson Managed 
Fill. 
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6 Limitations 



EHS Support New Zealand Ltd (“EHS Support”) has prepared this report in accordance with the usual 
care and thoroughness of the consulting profession for the use of Gleeson Managed Fill Limited  and 
only those third parties who have been authorised in writing by EHS to rely on the report. It is based 
on generally accepted practices and standards at the time it was prepared. No other warranty, 
expressed or implied, is made as to the professional advice included in this report. It is prepared in 
accordance with the scope of work and for the purpose outlined in the Proposal dated 8 April 2020. 



The methodology adopted and sources of information used by EHS are outlined in this report. EHS 
has made no independent verification of this information beyond the agreed scope of works and 
EHS assumes no responsibility for any inaccuracies or omissions. No indications were found during 
our investigations that information contained in this report as provided to EHS was false. 



This report was prepared on the issue date and is based on the information reviewed at the time of 
preparation. EHS disclaims responsibility for any changes that may have occurred after this time nor 
the accuracy of the information on site conditions supplied to us. 



This report should be read in full. No responsibility is accepted for use of any part of this report in 
any other context or for any other purpose or by third parties. This report does not purport to give 
legal advice. Legal advice can only be given by qualified legal practitioners. 



Whilst to the best of our knowledge information contained in this report is accurate at the date of 
issue, subsurface conditions, including groundwater levels can change in a limited time. Therefore, 
this document and the information contained herein should only be regarded as valid at the time of 
the investigation unless otherwise explicitly stated in this report. 
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Appendix A Resource Consent 
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Appendix B Sediment Monitoring Programme 
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Managed Fills - Sediment Sampling 
  
A sampling programme to measure sediment levels in the water discharged from the fill site 
after treatment is proposed.  Because most sediment is mobilised during storm events, and 
because there is usually minimal, if any, discharge from sediment retention ponds during dry 
weather, the programme is proposed to be based on rainfall.  The trigger for sampling is 
proposed to be 20mmm of rain recorded over the previous 24 hours1.  From adjacent quarry 
rainfall records, this rainfall depth equates to about 15 events/year.  It is proposed to assess 
sediment levels from water clarity2 samples with a clarity reading of 6 cm equating to about 
100 g/m3 of suspended solids3.    



•  
• For Fill 2, the proposed water clarity sampling sites are:  
•  
• Site 1:  The outlet to the sediment retention pond. 
• Site 2:  The nearby watercourse 30m upstream of the discharge point.  
• Site 3:  The nearby watercourse 30m downstream of the discharge point.  
•  
• These are shown below on Figure B-1.   A sampling sheet is attached as Attachment 1.  
•  
•  



• Figure B-1 – Fill 2: Storm Water Clarity Sampling Points 
•  



• 



Fill
Pond



WATER CLARITY STORM MONITORING



After 20ml of rain/24 hours, record the water 
clarity at the following points.
1.  Outlet of silt pond
2.  Stream 30m upstream of discharge point.
3.  Stream 30m downstream of discharge point.



 
•  



•  
•  



•  
•  



 
1 This is the same threshold as used in the Waikato Waikato Expressway; Huntly Section.   
2 Water clarity is measured in mm: the higher the reading, the clearer the water. 
3 This is from the suspended solids-clarity relationship derived for the adjacent quarry and used for many years for 
the same purpose.   
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•  
• Sampling points for the other fills will be determined before the commencement of filling at 



that site and the SAP amended accordingly.  
•  
• It is proposed that the monitoring programme is undertaken for a 2 year period to assess the 



effectiveness of the system.  Provided the results show that no significant adverse sediment-
related effect is occurring on the environment, then it is proposed that the programme is 
discontinued.  The programme can be recommenced with any significant change to site 
conditions or control systems.      
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ATTACHMENT 1 
 



FILL 2 – WATER CLARITY SAMPLING 
 



1. Read daily rainfall and record the level on the sheet below once 20mm or more has 
fallen in the past 24 hours.   



2. Storm sampling.  Sample water clarity at the 3 sampling points as soon as possible 
once 20mm/24 hours of rain has been recorded.  Record the reading on the sheet 
below. 



•  
 



 
Date 



 
Rainfall (mm) 



Water Clarity (mm) 
1 



Outlet of silt pond 
2 



Receiving Stream 
30m upstream 



3 
Receiving Stream 
30m downstream 
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sediment runoff and nutrient input into the stream and increased shading of the water surface
improves the instream environment for aquatic fauna.”
 
An additional area of wetland has been agreed to be protected/enhanced (as attached), And also
attached are the final EMP (which is going to be updated to include additional wetland area) and
final BMP.
 
I have re-read your CIA, however there is nothing specific in regard to betterment/net gain to
catchment, although the objectives of the Vision and Strategy are referenced. Would you
provide a brief statement in regard to iwi’s acceptance (or otherwise) that a net gain is achieved
by the mitigation/restorations proposed?
 
I am also presuming that more detail around this (i.e. water sampling) will be included in the
Maatauranga Maaori Environmental Monitoring Plan, which we need to start drafting.
 
I have also attached the draft Sampling and Analysis Plan (SAP), which Emma has required up
front rather than as a condition of consent. It is in draft format, and is currently under review, so
if you have any comments,  please advise asap. It is imperative that Gleeson get this consent
soon in order to survive the current economic downturn, by being able to establish and operate
the fill site, so your attention to this email as soon as you can would be much appreciated.
 
Kind Regards,
Kate Madsen
Director – Paua Planning


Environmental & Social Impact Assessments - Resource Consents - Planning Advice and Action
Phone: +64 9 4422959
Mobile: +64 21 944583
Email: kate@pauaplanning.co.nz
178 Bawden Road R.D 2 Dairy Flat Albany Auckland 0792 New Zealand
DISCLAIMER:
This e-mail message and accompanying data may contain information that is confidential and subject to privilege.
If you are not the intended recipient, you are notified that any use, dissemination, distribution or copying of this message
or data is prohibited.
If you have received this e-mail in error please notify the sender at pauaplanning@pauaplanning.co.nz immediately and
delete all material pertaining to this e-mail.


 


From: Norm Hill - Strategic Relationships Manager <norm@welenergytrust.co.nz> 
Sent: Thursday, 5 March 2020 1:10 PM
To: Kate Madsen <kate@pauaplanning.co.nz>
Cc: 'Biance Schoeman' <biance@pauaplanning.co.nz>
Subject: RE: Gleeson Managed Fill
 
This looks perfect! Yes lets meet to discuss this further  
We know the why, and we need to scope the how.
Kapai
 


|
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Norm Hill Strategic Relationships Manager
Ph 07 838 0093 | Mob 021 806 652 |Email norm@welenergytrust.co.nz
Address Perry House, 360 Tristram Street, Hamilton 3204
PO Box 1336 Hamilton 3240 | Web www.welenergytrust.co.nz


http://www.facebook.com/WelEnergyTrust
 


 


From: Kate Madsen <kate@pauaplanning.co.nz> 
Sent: Friday, 28 February 2020 2:54 p.m.
To: Norm Hill - Strategic Relationships Manager <norm@welenergytrust.co.nz>
Cc: 'Biance Schoeman' <biance@pauaplanning.co.nz>
Subject: Gleeson Managed Fill
 
Kia Ora Norm,
 
Happy Friday!
 
Hey Waikato District Council planner Nicola Laurenson has sent through the following condition
in relation to the proposed Maatauranga Maaori Environmental Monitoring Plan. Are you happy
with this wording? It would be good to arrange a time perhaps sometime in the next 2-3 weeks
to discuss drafting of this plan
 
1                 Within three months of the consent being granted the consent holder shall develop a


Maatauranga Maaori Environmental Monitoring Plan (MMEMP). The MMEMP shall
include but will not be limited to:


a. Undertaking cultural monitoring during topsoil removal;


b. Waahi Whanui Trust Input into the Closure and Rehabilitation plan;


c. Involvement of the Waahi Whanui Trust in water quality monitoring;


d. Restoration of Compensation Area 4;


e. Waahi Whanui Trust input into the Dust Management Plan and air discharge
monitoring;


f. Waahi Whanui Trust input into the Bat Management Plan and Ecological
Management Plan


 
In the meantime, please advise the above is satisfactory, or any feedback/comments 
 
Kind Regards,
Kate Madsen
Director – Paua Planning
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Environmental & Social Impact Assessments - Resource Consents - Planning Advice and Action
Phone: +64 9 4422959
Mobile: +64 21 944583
Email: kate@pauaplanning.co.nz
178 Bawden Road R.D 2 Dairy Flat Albany Auckland 0792 New Zealand
DISCLAIMER:
This e-mail message and accompanying data may contain information that is confidential and subject to privilege.
If you are not the intended recipient, you are notified that any use, dissemination, distribution or copying of this message
or data is prohibited.
If you have received this e-mail in error please notify the sender at pauaplanning@pauaplanning.co.nz immediately and
delete all material pertaining to this e-mail.
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