Selected Warm Roof
System

Planter Box

Snow Guard
Nuratrim Edge Detail

GRC Facade panels

EAVE PLAN

Planter Box
Nuralite 3PM Upstand

Nuratrim Edge Detail

Planter Box built into top
of corten window shroud.
250mm min depth, lined
with proprietary 'Ecofelt'
grow bags

GRC custom precast
cladding panel
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Selected Warm Roof System

Snow Guard

rough & milne landscape architects

Wire mesh tension fixing

Nuratrim Edge Detail

Corten steel window shrouds Clematis panicula ‘Purity’ — Clematis Metrosideros perforata — Climbing Rata
with built-in planters above
GRC custom precast cladding panel
hlenbeckia axillaris/complexa — Creeping Wire Vine
Coprosma kirkii or Coprosma depressa — Coprosma Rosmarinus officinalis ‘Prostratus’ — Creeping Rosemary
NTS
Trachelospermum jasminoides — Star Jasmine Parsonsia heterophylla - Kaihua/NZ Jasmine

PLANT SPECIES

Proposed plants to be selected from the above list.

Boardformed coloured

concrete facia beam
Green roof

Schist stone faced wall

~

250-320mm growing medium

Cedar timber soffit

Proposed Dwelling Roof Garden Details QND Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka 3133

Data Source: www.sortedarchitecture.co.nz June 2021 IR
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rough & milne landscape architects

Proposed Dwelling Earthworks
Data Source: C. Hughes & Associates LTD

Y Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka
@ June 2021
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KEY NATIVE PLANTS

— Existing Kanuka trees

Kanuka shrubland mix
screening fence line.

Avristotelia fruiticosa
Coprosma crassifolia
Coprosma propinqua
Coprosma rugosa
Corosma tayloriae
Coprosma virescens
Kunzea ericoides (Kanuka)
Olearia avicenniaefolia
Olearia hectorii

Olearia lineata

Olearia odorata
Pittosporum tennufolium
Sophora microphylla

Existing lookout and seat looking back
towards Wanaka

New gate to access track.

Lease area out for
Retain existing willow tree for screening.

grazing.
\/

Tall plant mix

Cordyline australis
Fuscospora solandri var. cliffotioides (Mountain beech) Existing Beech trees.
Kunzea ericoides (Kanuka)
Prumnopitys taxifolius
Pittosporum tennufolium

Existing Douglas fir trees underplanted with native
species. Selectively remove Douglas fir over time to
remove weed seed source.

Proposed building

Broadleaf Plant Mix
underground

Coprosma lucida

Cordyline australis (Cabbage tree)

Hebe salicifolia

Griselina littoralis

Melicytus lanceolatus (Large leaf mahoe)
Pittosporum tennufolium

Phormium cookianum (Mountain flax)

Existing building
to be removed

Te Kakano native Proposed building

planting

Groundcovers Drivewa
Coprosma kirkii . y
Muehlenbeckia complexa —

— N\ Pool

Existing mixed grass scrub

Grass areas - mown grass/
curtilage

.w,[ A ; :

Grass areas - unmown

Existing exotic vegetation

Lo

Te Kakano planting

Kanuka shrubland mix

Te Kakano native
planting Tall / beech dominated

plant mix

Broadleaf plant mix

Possible position of
water bore

Native groundcovers

Existing rocks

Stone paving at GLin
front of portals

Indicative rock placement
as informal retaining
between portals

Existing amenity tree

Photo 2
to be retained

Existing native
vegetation

I

I

N

I

I

]
. Douglas fir
* Exotic woodlot
Fences

Boundary

Cross sections

Refer detailed planting
area - cave portals

o — 3 Vectorworks file; Sanctuary Proj - REV PLANS 21-04-2021

Scale 1:750 @ Al The Sqnci‘uqry PrOjeCi

Te Kakano Trust revegetation areas. Sanctuary planting to complement Te Kakano planting.

i s a1 _ Resource Consent Planting Plan

_ _ Resource Consent Planting Plan
rough & milne landscape architects Data Source: Plot Landscapes

Y Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka ;133
@ June 2021 iy
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Y Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka

Plot Landscapes

Existing and Proposed Planting Areas - Staging Plan
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To be planted after
construction is completed

'

Kanuka

shrubland mix

Indicative planting of Kanuka shrubland -
to be confirmed after construction completed

,._i Kanuka shrubland mix indicative plant
y heights of 3 -4 metres

Indicative planting of Kanuka shrubland

Kanuka shrubland mix indicative
plant heights of 5-6 metres

l.:rol -
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Existing planted
native Beech trees
Plant heights
3-5m

Existing planted
native Beech trees
Plant heights
5-8m

'

Existing planted native
Beech trees indicative
plant heights of 8 - 10m

'

Existing deer

fence . .
QLDC native planting
by Te Kakano Trust

Public o
walking frack 0
4 P

Cross Sections CS1 - Existing Indicative Plant Heights
Scale1:250 @A1

Existing deer

fence . .
QLDC native planting
by Te Kakano Trust

Public
walking track

Plant growth based on existing heights plus 400-500mm growth per year when irrigated.

Cross Sections CS1-Indicative Plant Growth after 5 Years

Existing deer Scale1:250 @A1

fence

QLDC native planting
by Te Kakano Trust

Public
walking track

'

Site Plan - Cross Sections
Scalel:1800

q @ 25
Plant growth based on current heights plus 400-500mm growth per year when irrigated.
Cross Sections CS1-Indicative Plant Growth after 10 Years
Scale1:250 @A1
Vectorworks file; Sanctuary Proj REV PLANS 23-02-2021
The Sanctuary Project
Cross Section 1 - Existing & Indicative Plant Growth 5 and 10 years
PD - Cross Section Indicative Plant Growth d‘) Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka
Data Source: Plot Landscapes June 2021
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To be planted after
construction is completed

|-

Kanuka Existing deer
shrubland mix fence

¢ ¢ Beech tree . .
dominant mix QLDC native planting
-plants 2 - 4m by Te Kakano Trust. Current
plant heights .8 -1.5m

Public
walking track

Cross Sections CS2 - Existing Indicative Plant Heights
Scale1:250 @A1

bl Tled o L
AL e f Pittosporum tennufolium
3.5-4.5m (planted at 1.5m)
R ¢

Site Plan - Cross Sections

I L

Scale1:1800
Kanuka -
shrubland mix Z:!r;g deer
¢ Beech tree
domi t mix . . .
Plgr:tlr;;?grwslx QLDC native planting
4-6m by Te Kakano Trust
i Public
walking track
Plant growth based on existing heights plus 400-500mm growth per year when irrigated.
Cross Sections CS2-Indicative Plant Growth after 5 Years
Pittosporum tennufolium Scale1:250 @A1
‘Hﬁﬁ = 5.5-6.5m
Kanuka Exisiing deer
shrubland mix ence
Beech tree
dominant mix .
Plant heights
6-8m QLDC native planting
¢ by Te Kakano Trust
‘ i Public
walking track
,//
Plant growth based on current heights plus 400-500mm growth per year when irrigated.
Cross Sections CS2-Indicative Plant Growth after 10 Years Vectorworks file; Sanctuary Proj REV PLANS 12-02-2021

Scale1:250 @A1
The Sanctuary Projeci

Cross Section 2 - Existing & Indicative Plant Growth 5 and 10 years

PD - Cross Section Indicative Plant Growth d‘) Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka [Ei[33)
June 2021 S

rough & milne landscape architects

Data Source: Plot Landscapes
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Low green
roof planting

¢ To be planted after
construction is completed

Kanuka shrubland mix

Kanuka shrubland mix

l Beech tree Existing deer QLDC native planting by Te Kakano Trust

dominant mix fence

— Cross Sections CS3 - Existing Indicative Plant Heights

Native trees 3.5m :
Low green (planted at 1.5m +) Scalel:250 @A1
roof planting
Site Plan - Cross Sections
Scalel:1800
Kanuka shrubland mix
Kanuka shrubland mix
4-6m
Beech tree
dominant mix
3.5-6m
QLDC native planting by Te Kakano Trust
Existing deer
fencei
Public

walking frack

o S
7o) >
5L

Plant growth based on existing heights plus 400-500mm growth per year when irrigated.

Cross Sections CS3-Indicative Plant Growth after 5 Years

Scale1:250 @A1
— Low green .
“ ‘I roof planting Native trees 5.5m
Kanuka shrubland mix
6-8m
Beech tree
dominant mix -
5.5-8m Fxm\ng deer
l ence QLDC native planting by Te Kakano Trust
i
b
Public
NG walking track

o
ro)
.'/‘

Plant growth based on current heights plus 400-500mm growth per year when irrigated.
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. . . Vectorworks file; Sanctuary Proj REV PLANS 23-02-2021
Cross Sections CS3-Indicative Plant Growth after 10 Years v ol

Scale1:250 @A1

The Sanctuary Project
Cross Section 3 - Existing & Indicative Plant Growth 5 and 10 years

PD - Cross Section Indicative Plant Growth QN> Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka [Ei[33)
June 2021 A

Data Source: Plot Landscapes
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Viewpoint 1: Looking north towards site from boat ramp car park at 1.046km.
Date: 6 October 2020 Time: Between 10:00am and 3:00pm.

Viewpoint 2: Looking north towards site from beach at 956m.
Date: 6 October 2020 Time: Between 10:00am and 3:00pm.

Viewpoint 1 and 2 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka
Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021

rough & milne landscape architects

Document Set ID: 6915111
Version: 1, Version Date: 23/06/2021




Print full image at 1317mm wide for accurate viewing at 350mm reading distance

i Refer to RD 500mm version for accurate viewing of this portion of image at 500mm reading distance
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VIEWPOINT 3 - WALKING TRACK - PROPOSED - 5 YEARS REVEGETATION PHOTOGRAPH DETAILS: Rectilinear panorama composed of 21 frames (7 horizontal x 3 vertical). Horizontal FOV 124°, Vertical FOV 55°
CAMERA DETAILS: Canon 7DMkII, Sigma 30mm F1.4 Art Series Lens. Camera Sensor Crop Factor 1.6. FFS equivalent focal length of individual frames 48mm

Proposed large grade beech trees, as per Screening Cave Portals - Planting Plan by Plot Landscape Architecture,

shown at 10 years estimated growth. All other proposed planting shown at 5 years estimated growth. Estimated CAMERA LOCATION: Northing 805394.6, Easting 370306.7 (Lindis Peak 2000), Elevation 297.1m (NZVD2016), Camera Height 1.55m above existing ground

plant heights obtained from published information by Southern Woods Nursery, Canterbury. VIEW DIRECTION: north-west

PHOTOGRAPH TAKEN: 7th October 2020, 10:54am
Relative height / maturity of various planting areas may vary due to staging and interplanting with existing native

vegetation, as indicated on Existing and Proposed Planting Areas - Staging Plan by Plot Landscape Architecture. For correct viewing keep head pointed towards centre of photograph, and move eyes only to view periphery
_ Viewpoint 3 Existing and Proposed Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka a3
rough & milne landscape architects Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021 s
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For accurate reading distance of 500mm, print on A3 at actual size (do not ‘fit’ ‘shrink’ or scale)
For best results print with laser printer on high quality coated paper, minimum weight 170gsm

_ _ Viewpoint 3 Existing View @ RD 500 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka [il33
rough & milne landscape architects Camera: Canon EOS 7D Mark II June 2021 JEN

Focal Length: 50mm  Print Size:
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For accurate reading distance of 500mm, print on A3 at actual size (do not fit’ ‘shrink’ or scale)
For best results print with laser printer on high quality coated paper, minimum weight 170gsm

_ _ Viewpoint 3 Visual Simulation @ RD 500 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka [Ei[33)
rough & milne landscape architects Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021 g
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Viewpoint 4: Looking north towards site from track - views include Dippeys earthworks at 638m.
Date: 6 October 2020 Time: Between 10:00am and 3:00pm.

Viewpoint 5: Looking north towards site from track at 500m.
Date: 6 October 2020 Time: Between 10:00am and 3:00pm.

Viewpoint 4 and 5 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka ;133
Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021 gz

rough & milne landscape architects
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Viewpoint 6: Looking north towards site from track - below site at 162m.
Date: 6 October 2020 Time: Between 10:00am and 3:00pm.

Viewpoint 6 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka 133y
Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021 EEEE

rough & milne landscape architects
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Print full image at 1317mm wide for accurate viewing at 350mm reading distance

i Refer to RD 500mm version for accurate viewing of this portion of image at 500mm reading distance
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VIEWPOINT 7 - LOOKOUT - EXISTING

= & -
. 1 [P " AR T Al X K ! n x L2 :

VIEWPOINT 7 - LOOKOUT - PROPOSED - 5 YEARS REVEGETATION PHOTOGRAPH DETAILS: Rectilinear panorama composed of 21 frames (7 horizontal x 3 vertical). Horizontal FOV 124°, Vertical FOV 55°
CAMERA DETAILS: Canon 7DMkII, Sigma 30mm F1.4 Art Series Lens. Camera Sensor Crop Factor 1.6. FFS equivalent focal length of individual frames 48mm

Proposed large grade beech trees, as per Screening Cave Portals - Planting Plan by Plot Landscape Architecture, Height and spread of existing mature trees along
shown at 10 years estimated growth. All other proposed planting shown at 5 years estimated growth. Estimated site boundary have been digitally advanced in CAMERA LOCATION: Northing 806152.0m, Easting 369936.0m (Lindis Peak 2000), Elevation 305.0m (NZVD2016), Camera Height 1.55m above existing ground
plant heights obtained from published information by Southern Woods Nursery, Canterbury. proposed view to represent 2.5 years estimated VIEW DIRECTION: south-south-west
growth, at a rate of 500mm per year as advised PHOTOGRAPH TAKEN: 6th October 2020, 2:36pm

Relative height / maturity of various planting areas may vary due to staging and interplanting with existing native by large-grade tree propogator and supplier Easy
vegetation, as indicated on Existing and Proposed Planting Areas - Staging Plan by Plot Landscape Architecture. Big Trees, Southland. For correct viewing keep head pointed towards centre of photograph, and move eyes only to view periphery

Viewpoint 7 Existi ng and Proposed Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka 1333
rough & milne landscape architects Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021 ey
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For accurate reading distance of 500mm, print on A3 at actual size (do not ‘fit’ ‘shrink’ or scale)
For best results print with laser printer on high quality coated paper, minimum weight 170gsm

Viewpoint 7 Existi ng View @ RD 500 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka

rough & milne landscape architects Camera: Canon EOS 7D Mark Il June 2021

Focal Length: 50mm  Print Size: A3
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For accurate reading distance of 500mm, print on A3 at actual size (do k' or scale)
For best results print with laser printer on high quality coated paper, minimum weight 170gsm

_ _ Viewpoint 7 Visual Simulation @ RD 500 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka
rough & milne landscape architects Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021
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Viewpoint 8: Looking west towards site and track from Ruby Island jetty at 1.34km.
Date: 6 October 2020 Time: Between 10:00am and 3:00pm.

. _ Viewpoint 8 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka 133y
rough & milne landscape architects Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021 ey
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Print full image at 1317mm wide for accurate viewing at 350mm reading distance

Refer to RD 500mm version for accurate viewing of this portion of image at 500mm reading distance /mm———mM™™™M™™M™MmM@™ M@

VIEWPOINT 9 - RUBY ISLAND BBQ AREA - EXISTING

VIEWPOINT 9 - RUBY ISLAND BBQ AREA - PROPOSED - 5 YEARS REVEGETATION PHOTOGRAPH DETAILS: Rectilinear panorama composed of 21 frames (7 horizontal x 3 vertical). Horizontal FOV 124°, Vertical FOV 55°
CAMERA DETAILS: Canon 7DMkII, Sigma 30mm F1.4 Art Series Lens. Camera Sensor Crop Factor 1.6. FFS equivalent focal length of individual frames 48mm

Proposed large grade beech trees, as per Screening Cave Portals - Planting Plan by Plot Landscape Architecture,

shown at 10 years estimated growth. All other proposed planting shown at 5 years estimated growth. Estimated CAMERA LOCATION: Northing 805780.2m, Easting 371180.0m (Lindis Peak 2000), Elevation 268.1m (NZVD2016), Camera Height 1.55m above existing ground

plant heights obtained from published information by Southern Woods Nursery, Canterbury.

VIEW DIRECTION: west north-west
PHOTOGRAPH TAKEN: 7th October 2020, 9:13am
Relative height / maturity of various planting areas may vary due to staging and interplanting with existing native
vegetation, as indicated on Existing and Proposed Planting Areas - Staging Plan by Plot Landscape Architecture.

For correct viewing keep head pointed towards centre of photograph, and move eyes only to view periphery
Viewpoint 9 Existing and Proposed Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka

rough & milne landscape architects Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021
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For accurate reading distance of 500mm, print on A3 at actual size (do not fit’ ‘shrink’ or scale)
For best results print with laser printer on high quality coated paper, minimum weig

_ _ Viewpoint 9 Existing View @ RD 500 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka
rough & milne landscape architects June 2021
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For accurate reading distance of 500mm, print on A3 at actual size (do not fit’ ‘shrink’ or scale)
For best results print with laser printer on high quality coated paper, minimum weight 170gsm

Viewpoint 9 Visual Simulation @ RD 500 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka

rough & milne landscape architects Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021
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Viewpoint 10: Looking west towards site and track from Ruby Island lookout at 1.197km.
Date: 6 October 2020 Time: Between 10:00am and 3:00pm.

Viewpoint 11: Looking west towards site and track from Lake Wanaka - at a distance of 326.7m.
Date: 6 October 2020 Time: Between 10:00am and 3:00pm.

Viewpoint 10and 11 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka 133y
Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021 RS

rough & milne landscape architects
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Viewpoint 12: Looking west towards site and track from Lake Wanaka - at a distance of 430m.
Date: 6 October 2020 Time: Between 10:00am and 3:00pm.

NB: Single Frame taken with wide angle lens. Panorama not possible due to boat movement. Refer to sheet
43 for printing and reading distance.

_ _ Viewpoint 12 Exist ng Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka 1333
rough & milne landscape architects Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021
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Print this page at A3 (image 400mm wide) for accurate viewing at 300mm reading distance
Refer to RD 500mm version for accurate viewing of this portion of image at 500mm reading distance

VIEWPOINT 12 - LAKE WANAKA - EXISTING PHOTOGRAPH DETAILS: Single frame photograph. Horizontal FOV 68° 40", Vertical FOV 48°
CAMERA DETAILS: Canon 7DMkII, Canon EF-S 17-55mm f/2.8 IS USM Lens set to shortest focal length. Camera Sensor Crop Factor 1.6. FFS equivalent focal length 27.2mm

CAMERA LOCATION: Northing 805898.6m, Easting 370280.9m (Lindis Peak 2000), Elevation 270.0m (NZVD2016)

VIEW DIRECTION: west-north-west
PHOTOGRAPH TAKEN: 7th October 2020, 10:01am

Viewpoint 12 Existing View @ RD 500 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka [Ei[33)
Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021 R

rough & milne landscape architects
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Print this page at A3 (image 400mm wide) for accurate viewing at 300mm reading distance
Refer to RD 500mm version for accurate viewing of this portion of image at 500mm reading distance

VIEWPOINT 12 - LAKE WANAKA - PROPOSED - 5 YEARS REVEGETATION

PHOTOGRAPH DETAILS: Single frame photograph. Horizontal FOV 68° 40’, Vertical FOV 48°
Proposed large grade beech trees, as per Screening Cave Portals - Planting Plan by Plot Landscape Architecture, CAMERA DETAILS: Canon 7DMkII, Canon EF-S 17-55mm f/2.8 IS USM Lens set to shortest focal length. Camera Sensor Crop Factor 1.6. FFS equivalent focal length 27.2mm
shown at 10 years estimated growth. All other proposed planting shown at 5 years estimated growth. Estimated

plant heights obtained from published information by Southern Woods Nursery, Canterbury. CAMERA LOCATION: Northing 805898.6m, Easting 370280.9m (Lindis Peak 2000), Elevation 270.0m (NZVD2016)

VIEW DIRECTION: west-north-west
Relative height / maturity of various planting areas may vary due to staging and interplanting with existing native PHOTOGRAPH TAKEN: 7th October 2020, 10:01am
vegetation, as indicated on Existing and Proposed Planting Areas - Staging Plan by Plot Landscape Architecture.
. _ Viewpoint 12 Visual Simulation @ RD 500 Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka 1333
rough & milne landscape architects Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021 gy
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Viewpoint 13: Looking west towards site and track from Lake Wanaka - at a distance of 551.8m. Viewpoint 14: Looking west towards site and track from Lake Wanaka - at a distance of 955.39m.
Date: 6 October 2020 Time: Between 10:00am and 3:00pm. Date: 6 October 2020 Time: Between 10:00am and 3:00pm.

Viewpoint 15: Looking northeast towards site from Roys Peak track.

_ _ Viewpoint Location Photographs Proposed Replacement Dwelling, 492 Wanaka - Mt Aspiring Road, Wanaka
rough & milne landscape architects Camera: Canon EOS 7D Mark Il Focal Length: 50mm  Print Size: A3 June 2021

Document Set ID: 6915111
Version: 1, Version Date: 23/06/2021




Y BATCHELAR MCDOUGALL CONSULTING

L/

J Structural & Civil Engineers

Fan

The Sanctuary Project — 492 Mount Aspiring Road, Wanaka

INFRASTRUCTURE REPORT

Client Name: Nature Preservation Trustee Ltd
BMC Reference: 1908-2728

Date Issued: 16/02/2021

Christchurch Office: Level 3, 335 Lincoln Road, Addington, Christchurch, 8024 +64 3 338 3351

Wanaka Office: 2 Sir Tim Wallis Drive, Wanaka, 9305 +64 3 443 4531

Document Set ID: 6913477
Version: 1, Version Date: 22/06/2021



Quality Statement and Document Control

This Infrastructure Report has been prepared for Nature Preservation Trustee Ltd by Batchelar
McDougall Consulting Ltd. No liability is accepted by this company or any employee or sub-

consultant of this company with respect to its use by any other parties.

This disclaimer shall apply notwithstanding that the documents may be made available to other

persons for an application for permission or approval to fulfil a legal requirement.

Issue Register:

Revision Date Description
16/02/2021 | Description: The Sanctuary Project - 492 Mount Aspiring Road,
Wanaka
Prepared by Reviewed by Approved by
Name Peter Hall Matthew John Williams | Graham McDougall
D
Signature
Senior Technician / Direct
Structural Engineer | BE(Hons) PGCert(Eng) | Lirector
CMEngNZ
BSc(Hons)

Revision History:

Rev. No Date Issue Description Prepared by | Reviewed by
C 18/07/2018 Issued for Resource Consent PJH MJW
B 29/05/2018 Issued for Resource Consent PJH MJW
A 22/11/2017 Issued for Resource Consent HCS MJW
(note — Rev A to C issued under project
1612-2116)

1908-2728 — The Sanctuary Project

Document Set ID: 6913477

Version: 1, Version Date: 22/06/2021

Rev. D Issued: 16 February 2021




TABLE OF CONTENTS:

1 Scope of Our Engagement 4

2 Site Description
2.1 Location / setting

2.2 Geotechnical Investigation

3 The Development 5
4  Water Supply 6
5 Stormwater 6
6 Firefighting 6

6.1 Firefighting water demand

7  On-site Wastewater (OSWW) 7
7.1 Proposed Wastewater Treatment System

7.2 Proposed Effluent Dispersal System

8 Appendix - Geotechnical Report (not appended to this report — refer to separate report) 8
9 Appendix — ORC Bore Consent 9
10 Appendix — Stormwater Calculations & HIRDS Analysis 10
11 Appendix — On-site Wastewater Disposal Application 12
12 Appendix — AdvanTex AX20 Design Criteria, Owner’s Manual & OSET-NTP
Certification 13

13 Appendix — Topographical Plan & On-site Drainage & Wastewater Disposal Plan
14

1908-2728 — The Sanctuary Project 3/14 Rev. D Issued: 16 February 2021

Document Set ID: 6913477
Version: 1, Version Date: 22/06/2021



1 Scope of Our Engagement

BMC have been engaged by Nature Preservation Trustee Ltd to design the stormwater drainage
system and on-site wastewater systems for the proposed Sanctuary Project in Wanaka, New Zealand
(Lot 2 DP 395762).

2 Site Description

2.1 Location / setting

The proposed dwelling is to be located at 492 Wanaka - Mt Aspiring Road, Wanaka (Lot 2 DP
395762).

Figure 1: Location map

2.2 Geotechnical Investigation

Refer to separate Geotechnical Report for the site, issued February 2021 from Geosolve Ltd.

1908-2728 — The Sanctuary Project 4/14 Rev. D Issued: 16 February 2021
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3 The Development

House Plan Dimensions: 950m?
Paved landscape / driveway area 2100m?
Total Plan Area: 3050m?
(including all floor areas but excluding roof) 3830m?
No. Bedrooms: 5-6

Figure 2: 492 Mt Aspiring Rd, Wanaka - Topographic Plan

1908-2728 — The Sanctuary Project 5/14 Rev. D Issued: 16 February 2021
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4 Water Supply

There is no existing mains water supply servicing the development. The existing supply is through an
easement from the adjacent LOT however, this is to be terminated with the proposal to construct a
bore on site for purpose of accessing ground water to supply to the proposed development. This has
been granted consent from Otago Regional Council (Consent No. RM18.062.01), refer to Section 9

Appendix — ORC Bore Consent.

The proposed site of the bore is >50m from any effluent dispersal bed.
5 Stormwater

As there is no reticulated stormwater drainage system, all stormwater runoff will be collected in Cirtex
'SmartSoak' Residential Stormwater Management System modules, providing for stormwater soakage

into the ground. Refer to Section 10 Appendix — Stormwater Calculations & HIRDS Analysis.

6 Firefighting

The proposed dwelling has fire truck access to within approximated 110m from a fire hydrant. The
building has a Fire water classification of FW2 in accordance with SNZ PAS 4509:2003: New Zealand
Fire Service Firefighting Water Supplies Code of Practise.

6.1 Firefighting water demand

For a building with classification of FW2, 45m3 of water is required for firefighting. This will be
provided by three Promax 30,000Itr underground water tanks for firefighting and irrigation, of which
45m3 (45,0001) shall be dedicated to fire fighting

There will also need to be a firefighting hardstand adjacent to the fire tanks. Refer to Section 13
Appendix — Topographical Plan & On-site Drainage & Wastewater Disposal Plan for locations of tanks

and hardstand.

1908-2728 — The Sanctuary Project 6/14 Rev. D Issued: 16 February 2021

Document Set ID: 6913477
Version: 1, Version Date: 22/06/2021



7/ On-site Wastewater (OSWW)

As the proposed use of the site does not exceed 2,000 Litres of waste water per day, discharge of
human waste is a permitted activity in this area in accordance with rule 12.A.1.4 of the Otago
Regional Council Regional Plan: Water, therefore, will not require consent from the Otago Regional

Council.

The proposed dwelling will have 5 - 6 bedrooms. In accordance with AS/NZS1547:2012 this equates
to a maximum design occupancy of 10 people. This would produce a daily wastewater flow of up to
2,000L / day (based on 200 L / person / day, ASNZS1547:2012 table H3).

Refer to Section 11 Appendix — On-site Wastewater Disposal Application
7.1 Proposed Wastewater Treatment System

We recommend that a secondary treatment system is used. This system will provide two stages: the
initial septic tank stage will allow heavy solids to undergo anaerobic digestion, whilst the second stage

will provide treatment through physical and aerobic biological processes.

The proposed system uses an Innoflow treatment system comprised of an initial 6,000 L tank followed
by 2 x Advantex AX20 treatment units (see Section 12 Appendix — AdvanTex AX20 Design Criteria,
Owner’s Manual for specifications) which meets this requirement, however alternative / equivalent
systems can be negotiated provided that they meet this requirement and are certified for a minimum
of 2000 L/day.

7.2 Proposed Effluent Dispersal System

BMC propose that a pump-dosed dispersal to a conventional bed system is used to distribute the
treated wastewater to the ground. Refer to Section 11 Appendix — On-site Wastewater Disposal
Application for design information, and Section 13 Appendix — Topographical Plan & On-site Drainage

& Wastewater Disposal Plan for a proposed system layout.

The disposal area will be located to the terraced area at the northeast corner of the site and will take
up approximately 40m? of area, adjacent to the Innoflow treatment tanks. This terraced area also

allows for a 100% reserve area.
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8 Appendix - Geotechnical Report

(Not appended as per previous reports — please refer to separate Geotechnical Report, issued from
GeoSolve in February 2021)
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9 Appendix — ORC Bore Consent
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10 Appendix — Stormwater Calculations & HIRDS

Analysis

Figure 3: Stormwater Design Calculation
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Figure 4: HIRDS analysis for the Sanctuary Project
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11 Appendix — On-site Wastewater Disposal

Application
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AF OSW Onsite Wastewater Disposal
Application Form

INTRODUCTION

The objective of this form is to collate the required information that will support QLDC with evaluating
the risk of the proposed Onsite Wastewater Disposal system in terms of Building Code compliance
(G13), RMA Act and Environmental and Public Health requirements.

REFERENCES

The design standard for waste water treatment and effluent disposal systems is AS/NZS 1547:2012. All
references within this form relate to this standard.

RISK BASED APPROACH

QLDC has adopted a risk based approach which involves evaluating key factors relating to the system
design and site and soil features to ensure that any risk to environment or public health is fully
mitigated. The key potential risks that QLDC will consider include, but are not limited to, the following:

High risks
e  Pathogen risks
Moderate risk

e  Odours
e Loss of amenity service due to technology failure, power outage
e High capital and/or operating costs

Minor risks

e Slope instability on the steeper sites

. Noise

e  Risk to cultural values

e Nutrients (nitrogen and phosphorus) and emerging contaminants

HIGH RISK APPLICATIONS

Throughout this application form there are a number of information fields that are highlighted in red.
These relate to key risk factors that the system designer must consider during their design process. If
these risks are present then an explanation of what design mitigations have been taken is required.

For systems that breach the requirements of Section 3, you will be required to raise an application with
the Otago Regional Council for a Resource Consent. Once the ORC Resource Consent has been granted
it can be referenced as part of the QLDC Building Consent Application.

QLDC reserves the right to engage expert peer review of applications that are either very high risk, or
system designs which appear to have inadequate design mitigations in place. The cost of this will be on-
charged to the applicant as part of their building consent fees.
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AF OSW Onsite Wastewater Disposal
Application Form

APPLICATION FORM CONTENTS

Y| (3N B L= o o] [ ] o 2
2 Site Assessor, Designer and Installer details..........cceeee i 3
2.1 SITE ASSESSON ittt e s s a e e s sara s 3
2.2 N =] I DT P o 1= OO ORPRRROPPRORY 3
2.3 A E= 0 T T 1 = 1= RSP RP 3
2.4 Servicing TEChNICAN/COMPANY ....eooriiireeireeeieerecreereeeeeereeeteesteesteesteesseebeeaseesseesseesseesteenssenssenees 3
3 ORC Resource Consent ReQUINEMENES: ... .. ittt aeeeerreeraesesreeseseeeseseesseeees 4
4 Site ASSESSMENT DETAIIS ..o.veeeeeiiiiee et 4
LT Yo 1 N V7T ==Y o o PP 6
(oI Yo 1 KO- =T ={ o] U 7
2N N £ = o = 1= o 1SS PP PO PPPRPPPPPRPPPPRE 7
7.1 System INPUE INFOIMATION ...ooiiiiii ettt e e e et e e e eatr e e e e aneeas 7
7.2 System Selection & Capacity......ccciuiiii e e e e e e e e annnes 8
7.3 Additional System ReqUIrEMENTS.......ciiiiiii ettt e e et e e e e eeenrreeeee e s e eannnes 9
8  ATtaChmMENtS CheCKIIST ... ..eiieiieeeiee et e e s sre e e sareesaneeeas 10
1S B AV o T [ Tor- [ o ] =) (=] 0 0= ) S 11
Property Owner: Nature Preservation Trustee Ltd
Location Address: 492 Wanaka-Mt Aspiring Rt, Wanaka

Legal Description (e.g. Lot 2 DP 395762
Lot3 DP1234):

List any existing No information available on QLDC eDocs however, we note that
consents related to there is an existing house on the site so there should be existing
waste disposal on the consents.

site:

General description of | New 5-6 bedroom dwelling
development and
describe all sources of
wastewater:
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AF OSW Onsite Wastewater Disposal
Application Form

2 SITE ASSESSOR, DESIGNER AND INSTALLER DETAILS

2.1 SITE ASSESSOR

Company Geosolve Ltd

Contact Name Fraser Wilson Phone 034510172

Qualifications/Technical | Senior Engineering Geologist
Experience

2.2 SYSTEM DESIGNER

Company Innoflow

Contact Name Click here to enter primary contact name | Phone 09 426 1027

Qualifications/Technical Click here to enter relevant qualifications or brief summary of technical
Experience experience that verifies they are suitably qualified to perform the role

2.3 SYSTEM INSTALLER

Company To be confirmed

Contact Name Click here to enter primary contact name | Phone Phone Number

Qualifications/Technical Click here to enter relevant qualifications or brief summary of technical
Experience experience that verifies they are suitably qualified to perform the role

2.4 SERVICING TECHNICAN/COMPANY

Company To be confirmed Phone Phone Number
AF OSW Page 3 of 11 Last Updated: 02/10/2017
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AF OSW Onsite Wastewater Disposal
Application Form

3 ORC RESOURCE CONSENT REQUIREMENTS:

Please complete below checklist to confirm whether an Otago Regional Council (ORC) resource consent
will be required to discharge domestic waste water in the Queenstown Lakes District:

Yes | No | System Requirement

Daily discharge volume exceeds 2,000 litres per day

Discharge will occur in a groundwater protection zone or in the Lake Hayes catchment

Discharge will occur within 50 metres of a surface water body

Discharge will occur within 50 metres of an existing bore/well used to supply water for
domestic needs or drinking water for livestock

) O Ojg|t
o] | [ | (=] | [=] | [=]

There will be a direct discharge into a drain, water race or groundwater

(] | [ | Discharge may runoff onto another persons’ property

If any of these apply then you will need to make an ORC resource consent application for domestic
wastewater discharges to land with a maximum volume of 14,000 litres. The application form for this is
Form 6GA.

Once the ORC consent has been granted please enter the reference number below and provide a copy
of the approved ORC consent.

ORC Resource Consent Number: Click here to enter resource consent number.

4 SITE ASSESSMENT DETAILS

For the areas where the treatment plant and land application system and reserve area are to be
located, please provide the following information:

Land use description: Residential Section
Topography: -

Slope angle: Site slopes to the East
Vegetation cover: Grass

Are there areas of potential ponding? | None

Are there risks associated with Nil

drainage patterns and overland flow

paths?
AF OSW Page 4 of 11 Last Updated: 02/10/2017
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AF OSW Onsite Wastewater Disposal

Application Form

Does site have Flood potential?
(show with return period on site

plan)

[lyves [ No

If Yes, please provide information below on what design
considerations have been adopted to mitigate this risk (e.g.
elevated tanks, sealed lids etc.)

Click here to enter design mitigations.

Is the system within 100m distance
to nearest open water bodies,
emphemeral streams and wetland?

L] Yes @ No

If Yes, please provide information below on what design
considerations have been adopted to mitigate this risk.

Click here to enter design mitigations.

Is the system within 50m distance to
stormwater drains and stormwater
soakage areas?

[lves @ No

If Yes, please provide information below on what design
considerations have been adopted to mitigate this risk.

Click here to enter design mitigations.

Are Water bores within 50m?
(reference ORC Maps)

[]ves [ENo

If Yes then an ORC resource consent is required

Are there are other key site features
that may affect the system design?

Nil

Slope stability assessment- For land
slopes greater than 15°(25%)
summarize any areas unsuitable for
waste water irrigation.

Dispersal field not located on slopes greater than 15° -
New replaced existing in same location.

What is the depth to the highest Summer: Click here to enter text.

potential ground water level:
Winter: Click here to enter text.
Information | Water at 24m, 48m with main flow at 57-
Source: 62m

Is there potential for waste water to | [] yes © No

short circuit through permeable soils
to surface and / or ground water?

If Yes, please provide information below on what design
considerations have been adopted to mitigate this risk.

Click here to enter design mitigations.
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AF OSW Onsite Wastewater Disposal
Application Form

5 SOIL INVESTIGATION

For the areas where the land application system and reserve area are to be located, provide the
following information

Has a Site Specific Field investigation been [ ves [ ] No

completed? Is Report attached?
Note: Report shall include a plan showing test pit or

bore location, and a detailed soils report in
accordance with Table B2 and Figure B1 or and
equivalent format and detail.

Photos of the profiles and soils shall be included
including photos of soil ribbon tests (Section E4.1)

Field investigation date: 07/02/2017
Number of test pits or bores: 11
If fill material was encountered during the Nil

soil investigation, describe the fill material
and explain how this will impact on the waste
water land application system design and
performance?

Has the soil permeability beneath the []ves @ No

proposed land application field been tested?
If Yes please provide details of test method and

results (e.g. Percolation test method (refer to B6
for applicability):

Click here to enter design mitigations.
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AF OSW Onsite Wastewater Disposal
Application Form

6 SOIL CATEGORY

Based on the site investigation report please confirm the soil category that is present for the land
application system.

Select | Soil Category | Soil Texture (Appendix E) Drainage Characteristid Risk limits for
One (Table5.1) Groundwater Setback
] 1 Gravel and sands Rapid 5m
L] 2 Sandy loams Free 5m
[w] 3 Loams Good 1.5m
L] 4 Clay loams Moderate 1.5m
L] 5 Light clays Moderate to slow 0.6m
] 6 Medium to heavy clays | Slow 0.6m
Is the groundwater []ves @ No

level (refer section 4)
within the above risk | If Yes, please provide information below on what system design

limits for the site? considerations have been adopted to mitigate the risk to groundwater. For
example:

e Secondary treatment

e Tertiary UV treatment

o Modified trench or bed details for category 1 soils to ensure even
distribution

Click here to enter design mitigations.

Note: The soil category and groundwater level will determine the required loading rate for the land
application system. This needs to be specified in section 7.2 and should be referenced from L1, M1 or
N1 tables.

7 SYSTEM DESIGN

7.1 SYSTEM INPUT INFORMATION

Property Water Supply L] Council reticulation
[®] water bore
L] Rainwater collection

L] other- please provide details: Click to enter text.

Total number of bedrooms that will be 5-6
serviced by the system

Maximum design occupancy 10
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AF OSW Onsite Wastewater Disposal

Application Form

Flow allowance litres / day per person:

200
Refer to Appendix H, Table H3 and H4. Justify
variations.
List any water conservation devices or water | pjjj
recycling details and volume estimates (Table
H3):
Specify flow allowance for any other activity | \j|
on the site such as spa baths, luxury showers
etc:
List any allowance for seasonal variations Nil
and loads:
Total design flow allowance (litres per day): 2000

Note: If above 2,000 litres per day an ORC resource

consent is required

7.2 SYSTEM SELECTION & CAPACITY

litrac

No. of Ch E
Select | Proposed Treatment . o.of C a.m bers| Emergency
Manufacturers Details and Capacity Storage
One System . .
(litres) (litres)
] Primary System (e.g. Click here to enter text. Chambers & Litres
Septic tank) Litres
O Secondary Treatment AdvanTex AX20 Treatment 12000 liter, 2 3000
system? system (2 Units) compartments
n Tertiary Treatment Click here to enter text. Chambers & Litres
System Litres
] Other: Click here to enter text. Chambers & Litres

Rated treatment capacity of the
system (litres/day):

Details of effluent filter:

AdvanTex AX20 filter

1 For on-site wastewater management systems requiring secondary or better treatment, QLDC strongly
recommends that applicants select treatment plants certified by the On-site Effluent Treatment National Testing
Programme (OSET NTP), or an equivalent or better independent certifying organisation. These have been
verified as meeting the secondary effluent treatment requirements of AS/NZS 1547.
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AF OSW Onsite Wastewater Disposal
Application Form

Select | Proposed Land Design Description. Design Loading
otz || Sl S Please attach site plans/drawings Rate mm)/ day
(DLR or DIR)
= Surface-dripperirrigationNOT PERMITTED IN QLDC DUE TO FREEZING N/A
. NOTE: MUST BE MINIMUM OF 300mmTO PREVENT
] Sub-surface dripper
L FREEZING
irrigation
- Conventional Bed 40 sg.m area bed, 2.5m wide x 16m long 50 mm/day for
secondary
] Conventional trench Click here to enter text. Click to enter
DLR or DIR
] Deep trench Click here to enter text. Click to enter
DLR or DIR
] Discharge control bed or[Click here to enter text. Click to enter
trench DLR or DIR
] Mound system Click here to enter text. Click to enter
DLR or DIR
] Other (specify): Click here to enter text. Click to enter
DLR or DIR

Note: The land application system site plans/drawings are to include dimensions, location, layout and
component labels, cross-section details (with dimensions) and where appropriate; filter cloth, material
type, structural details, flushing points, venting, valving, special fittings, intercepting drains and other
detail specific to the design.

Select | Proposed Loading Method Details
One
] Trickle load, gravity Click here to enter text.
] Gravity dosing: Flout, siphon or Click here to enter text.
other
[=] Pump Orenco Biotube Pump Package
] Other Click here to enter text.

7.3 ADDITIONAL SYSTEM REQUIREMENTS
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AF OSW Onsite Wastewater Disposal
Application Form

Select | Additional design considerations | Details
One

] Specify details or alarm system(s) | Click here to enter text.

[=] Specify available reserve area 100% reserve area
(5.5.3.4)
] Specify fencing, warning signs and | Click here to enter text.

vegetation and planting
requirements

] Storm / surface water Click here to enter text.
management:

] Depths pipes to buried: Click here to enter text.

] Flood protection: Click here to enter text.

] Cut off / diversion drains (show on| Click here to enter text.
site plan):

] Other: Click here to enter text.

8 ATTACHMENTS CHECKLIST

Select
One

Required Documents

Copy of any existing QLDC or ORC consents

Copy of QLDC Site & Soils Assessment (if previously completed)

Copy of slope stability geotechnical report (if required)

Copy of flood hazard assessment (if required)

Site Specific Field Investigation Report.

Ensure it covers information requirements covered in sections 5 &6

= OO OO

Detailed plans of system layout showing treatment unit, drains/pipes and land application
field including cross-section detail

Ensure it covers information requirements covered in sections 7

For secondary treatment units provide evidence of OSET NTP (or equivalent) certification

Independent certification of in-ground tanks in terms of AS/NZS 1546.1 2008, or an
equivalent standard. Provide details of performance criteria to which certification applies.

Design Producer Statement of the on-site wastewater management service

Loading certificate in accordance with Section 7.4.2 (d)

m 1) OO O] m

Operation & Maintenance guidelines for the treatment plant and land application system
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AF OSW Onsite Wastewater Disposal
Application Form

[m] Homeowner’s operation manual for the treatment plant and land application system

] To scale site plan. The following must be included on the plan:

e Buildings Boundaries

e Treatment system components Reserve disposal area Retaining Walls
e Embankments

e Cutoff drains / diversion bunds Water bodies

e Stormwater drains, discharge points or soakage facilities
e Flood risk areas

e Other wastewater treatment units and discharge systems
e Waterbores

e Direction of ground water flow

e Existing and proposed trees and shrubs

e North arrow

9 APPLICANT STATEMENT:

| believe to the best of my knowledge that the information provided in this application is true and
complete. | have the necessary experience and qualifications to design the above proposed waste
water treatment system in accordance with the requirements of AS/NZS 1547:2012:

Company: Batchelar McDougall Consulting Ltd
Email: Helen@bmconsult.co.nz

Phone number: 03 443 4531

Name: Helen Wightman

Signature:

Date: 11/02/2021

Please scan this completed document to PDF and upload along with supporting Building Consent
application information to the QLDC Sharefile portal:

http://www.qldc.govt.nz/planning/building-consents/apply-online/
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AdvanTex® Design Criteria

800-348-9843

For Residential Applications — International*

System Description and Treatment Process

The AdvanTex® Treatment System is a multiple-pass, packed-bed aerobic wastewater treatment system specifically designed
and engineered for long-term processing of residential strength wastewater. The treatment media is an engineered textile,
which has an extremely high void capacity, moisture-holding capacity, and surface area per unit volume. Consequently,
AdvanTex Treatment Systems are capable of processing residential strength wastewater to better than “secondary standards”
(see Figure 3, page 4).

Here’s how it works in our standard configuration (see Figure 1). Raw sewage enters the two-compartment Processing
Tank through its inlet tee. In the first compartment, the raw sewage separates into three distinct zones: a scum layer, a clear
layer, and a sludge layer. A flow-through port or ports in the tank’s baffle wall allows effluent from the clear layer to flow
into the second compartment of the tank. The
Biotube® Pump Package in the second com-
partment pumps filtered effluent to a distribu-
tion manifold in the AdvanTex filter. Effluent
percolates down through the textile media and
is collected in the bottom of the filter pod.
The treated effluent flows out of the filter pod
through the filtrate return line, which returns
the treated effluent to the recirculating splitter
valve (RSV). The RSV automatically splits or
diverts the flow between the processing tank
and the final discharge. The RSV also controls

Figure 1. AdvanTex Treatment System
(with 6000-liter, two-compartment processing tank)

i

D=O=0-0-0-0-0-0-0-0-0-0=0=0= |
C=O=O=O=0R0-0-0-0-0m
O=O=0=0=0-0-0=0=0=0=0=0=00m:

B AR RTR ]

the liquid level within the processing tank. Top view (lids removed) L

During extended periods of no flow, 100 per- Ovlet

cent of the treated filtrate effluent is returned

to the processing tank. Residential AdvanTex o AdvanTex®AX20 ftter Recirculating Spiitter
p & . Passive air vent —» y Valve (RSV) w/ quick

filters have a passive vent system and do not

disconnect

require the use of a fan.

System Selection: Models and Configurations
Typically, residential-sized AdvanTex Treat-
ment Systems include one or two AdvanTex
AX20 filter pods. The AdvanTex Treatment
System can be configured in several modes

Primary
compartment

Secondary
compartment

(Seej Figure 2). Mode 1 is the operating config- R T e ]
uration used most frequently. In Mode 1, the L
filtrate recirculates through the second com- )
partment of the processing tank. In Mode 3,
a portion or all of the filtrate may be recircu- ] ] ‘r
lated through the primary chamber of the tank Side cutaway view Biotube® Pump
to enhance nutrient removal. Package
* This document is for residential applications only. For commercial applications, call Orenco’s Engineered Systems Department.
NDA-ATX-INTL-1
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Some of the systems in Mode 1 incorporate two tanks: a primary tank and a recirculation tank. In the primary tank, sludge
and scum are separated from liquid effluent, which then flows into a separate recirculation tank, into which the AdvanTex
filtrate is recirculated (see Figure 2, example c¢). Refer to the AdvanTex Treatment System drawings in the Design/
Engineering Package for Residential Applications Binder for further details on mode and discharge options.

a) Mode 1

Figure 2. AdvanTex Treatment System Configurations

b) Mode 3

¢) Mode 1, Two-Tank System

AN

i

i

>l

|

Effluent recirculates into secondary
compartment

Effluent recirculates into primary
compartment for improved denitrification

Effluent recirculates into primary compartment of second tank in a Mode 1

two-tank system

System Requirements: Residential Strength Wastewater
Residential wastewater must meet the criteria in Table 1, below. Consult Orenco or your AdvanTex Dealer for larger sys-

tem designs.

Table 1. Residential Strength Wastewater (Influent Characteristics)'

Characteristic Average Weekly Peak Rarely Exceed
(mg/L) (mg/L) (mg/L)
CBOD, 130 200 300
TSS 40 60 150
TKN 65 5 150
G&0 20 25 25

! AdvanTex® Treatment Systems are typically expected to receive residential-strength wastewater from typical primary septic tanks. Residential-strength
wastewater is defined as primary sewage effluent from a septic tank that does not exceed the parameters in this table.

System Requirements: Processing Tank

Homes with four or fewer bedrooms require a minimum two-compartment, 6000-liter (nominal) tank with a flow through
port or ports equaling a minimum flow-through area of not less than 77 cm? (12 in?) at 60 to 70 percent of the lowest nor-
mal liquid level (see “Appendix 3: RSV and Float Level Diagram” in the Residential AX Installation Manual, NIM-ATX-
AX-1, for typical liquid level positions). In larger residential systems, the first compartment should be sized at approxi-
mately % to % of the total processing tank volume.

All tank designs must be approved by Orenco before use. Each tank must meet Orenco’s minimum structural and configu-
ration requirements. In addition, each tank will be required to pass a 24-hr in-ground watertight test (including the riset/
tank connection), and be covered under a written warranty.

Table 2 defines the minimum required tankage for residential AdvanTex applications (unless otherwise approved by both
Orenco and the local regulatory body).

NDA-ATX-INTL-1
Rev. 0.4, © 7/09
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Table 2. ecommended Tankage: Single and Dual Tank Configurations

Number of Bedrooms' Processing Tank? Septic Tank Recirculation Tank®
4 (or fewer) 6000 L 4000 L 4000 L
5 = 10000 L or 6000 L 4000 L
6 12000 L 8000 L 4000 L

' In jurisdictions where the calculated peak hydraulic loading rate does not exceed 2000 L/day (500 gpd) nominal, a 6000-liter tank may be
used as long as the system’s anticipated treatment levels (see Figure 3) meet local requirements. For homes with more than six bedrooms or
homes that are larger than 500 n? (5380 f€), contact Orenco Systems, Inc

2 Processing tank = a single, two-compartment tank that includes a primary (septic) and a secondary (recirculation) compartment (see
Figure 2, examples a and b).

3 The 4000 liter minimum is due to float settings and reserve requirements.

System Requirements: Filter Units

Orenco’s suggested design loading rates are based on typical per capita flow rates — 190 to 230 L/day per person

(50 to 60 gpd/person) — and average strength characteristics expected from residential type installations, as shown in
Table 1. Orenco’s requirements assume that peak daily flows (Q,) from a residence are typically twice the average daily
flows (Q,). System design must meet local regulations governing flow-to-bedroom ratios.

Performance is a function of the expected hydraulic and organic loads, with periodic weekly peaks. Typically, the daily
mass loading is based on the expected daily flows and actual strength. Figure 3 shows periodic peak loading capacity at a
95 percent confidence level. If the loading rate (or mass load) needs to be reduced to meet discharge limits, it’s a simple
matter of adding additional treatment units.

Because calculated flows can vary greatly between jurisdictions, Table 3 can be used to determine the recommended num-
ber of units per bedroom.

Table 3. Recommended Number of Treatment Units'

Number of Bedrooms AX Units Recommended
4 (or fewer) 1(AX20)
5 2(AX20)
6 2(AX20)

' The hydraulic loading rate for all residential AX units is 1184 L/m?/day (29.1 gpd/fé). The nominal hydraulic application rate is 1017 L/m?/ day
(25 gpd/fé). In jurisdictions where the calculated peak hydraulic loading rate does not exceed 2000 L/day (500 gpd) nominal, a single AX20
pod may be used as long as the system’s anticipated treatment levels (see Figure 3) meet local requirements. For homes with more than six
bedrooms or homes that are larger than 500 n? (5380 1), contact Orenco Systems, Inc

NDA-ATX-INTL-1
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Typical Effluent Quality

Effluent quality is dependent on a number of factors,
including influent characteristics and loading rates. Figures
3a and 3b below show third party, NSF/ANSI Standard

40 testing results. The results demonstrate that low-to-
moderate loading rates typically produce cBOD and TSS
of <5 mg/L, while higher loading rates produce cBOD and
TSS in the range of 15-25 mg/L. Field testing of systems
in real-world conditions shows similar results, with cBOD
and TSS of <10 mg/L. (See AX Performance Summary,
AHO-ATX-PERF-1.)

Nitrogen reduction in Mode 1 will typically exceed 60
percent, with total nitrogen in the filtrate ranging between
approximately 25 and 35 mg/L. In Mode 3, nitrogen
reduction can reach 70 percent or better, depending on
wastewater strength and other characteristics like grease
and oils, pH, and alkalinity concentrations. Nitrification
can be inhibited if the buffering capacity (alkalinity) of the
wastewater is too low. On a theoretical basis, 7.14 mg/L of
alkalinity as CaCO, is needed to nitrify 1 mg/L of NH4".

Pumping Equipment: Recirculation Pump
The integrated treatment package includes an Orenco
Biotube® pump package.

Residual Head Pressures

A residual pressure of 1.5 m (5 ft) is used to determine the
initial timed-dosing settings. (Residual pressure may vary
depending on system hydraulics and/or special treatment
requirements.) Consulting with Orenco is required when
the residual pressure dosing falls outside the typical range
0f 0.9 to 1.8 meters (3 to 6 feet).

Recirculation Ratios and Timer Settings

Figure 3. Effluent Quality vs. Hydraulic Loading Rates
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The AdvanTex Treatment System’s initial timer settings should be established based on the expected average daily flow
and a 4:1 recirculation ratio (filter recirculation ratio). If flows vary significantly from expected flows, timer settings can
easily be recalculated and adjusted. See “Appendix 1: AX20 Timer Settings Worksheet” in the Residential AX Installation

Manual, NIM-ATX-AX-1, for more information.

AdvanTex Control Systems

Critical to the success of the AdvanTex Treatment System is the method in which the effluent is loaded onto the AdvanTex
textile filter. Over the past three decades, timer-controlled applications have proven to play an essential role in optimizing
the performance of both fixed and suspended growth biological systems. A timer-controlled pump in the processing tank
periodically doses effluent to a distribution system on top of the AdvanTex filter. Each time the filter is dosed, effluent per-
colates through the filter media and is treated by naturally occurring microorganisms that populate the filter. During periods
of high flow, a timer override float will temporarily modify the timer settings to process the additional flow. Conversely,
during periods of low flow, the timer settings can be modified to reduce loading onto the AdvanTex filter. Orenco offers
two timed-dose control panels with the AdvanTex Treatment System.
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Orenco’s MVP (Most Versatile Panel) series control panels include an easy-to-use programmable logic unit that incorpo-
rates many timing and logic functions. The units have built-in screens that show time and date, elapsed pump run times,
pump cycle counts, high-level alarm and override cycle counts, and low-level alarm counts, as well as power fault infor-
mation and operating hours. In addition, there are separate screens that show the status of the panel’s digital inputs and
outputs. These features give operators and maintenance providers the ability to monitor individual systems on site. Alarm
events active the panel’s audible and visual alarms.

In some markets, Orenco offers our VeriComm® (VCOM) remote telemetry control panels as alternatives to the MVP
series panels. Orenco’s VCOM control panels give wastewater system operators and maintenance organizations the ability
to monitor and control each individual system’s performance remotely. There are several additional operational benefits
associated with telemetry-based controls, including Advanced Control Logic — functions that activate in the event of
component malfunction to diagnose the system using pre-established trend data and, if necessary, modify the operation of
the system until it can be serviced. VCOM panels also provide additional alert and alarm functions to notify the operator/
designer in the event that trend data indicate potential problem conditions (e.g., high flows or frequent alarms).

Surge Volume

For most residential applications, the recommended surge volume is approximately 570 to 950 L (150 to 250 gallons). The
actual surge volume used should be approximately 50 to 100 percent of the actual average daily flow. The surge volume

is the volume between the normal low liquid level and the override timer float. The normal low liquid level is the level at
which 100 percent of the filtrate returns to the tank. For most residential installations, the low liquid level will be approxi-
mately 130 to 150 mm (5 to 6 inches) below the top of the RSV cage. Refer to the Residential AX Installation Manual,
NIM-ATX-AX-1, for more information.

AdvanTex Control Systems
for details.

Reserve Volume

A typical AdvanTex Treatment System on a four-bedroom home has a 6000-L processing tank. There are about 1,500 L
(400 gallons) of emergency storage between the normal operating liquid level and the inside top of the tank. Assuming that
the average home produces about 950 L/day (250 gpd), the emergency storage volume in an AdvanTex system is sufficient
for 1.5 days.

Power outage: During a power outage, water usage will be significantly reduced because water heaters, dishwashers, and
laundry equipment will not be used. Under these conditions, it is realistic to estimate that water usage will be reduced by
50 percent to around 473 L/day (125 gpd). Therefore, in a power outage, the emergency storage capacity available in an
AdvanTex system increases to approximately three days’ worth. Because power outages typically last no more than one
day, the emergency storage of an AdvanTex system is adequate.

Mechanical component failure: Failure of a pump or electrical component may cause the system to stop operating, requir-
ing some amount of emergency storage volume. For MVP Series control panels, once an alarm level is detected, the MVP
Series panel will immediately activate the local audible and visual alarms. For VCOM control panels, the VeriComm
Monitoring System immediately notifies the Service Provider of the alarm condition and indicates the cause of the alarm.
This helps Service Providers bring the right replacement components. In most cases, no more than 950 L (250 gallons), or
one day’s worth of reserve, would be needed for the Service Provider to respond and get the system running again.
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Discharge Equipment
There are two discharge options: gravity and pump. When discharging by pump, an Orenco pump basin (Figure 4, example a)

Figure 4. Pump Discharge Options
610-mm (24-in.)
gasketed
Splice 610-mm (24-in.) Splice fiberglass lid
box q gasketed box w/ S.S. bolts
3 fiberglass lid . .
3 fE W/ S.S. bolts 610-mm (24-in.) PVC riser
3 Discharge Transport line
3 assembly
Discharge 3 4 3 Transport
assembly 3 1 c line
3 C Inlet
Inlet &= C
3 B—E— Float
3 C assembly Float
3 C assembly
Flow inducer 3 c L Flow inducer
3 g Pump Pump
a) Pump basin discharge b) Pump tank discharge

can be used. Alternatively, some designs may call for pumping out of a tank (Figure 4, example b).

All tanks must meet Orenco’s minimum structural requirements, be completely watertight, and pass a watertight test
including the riser/tank connection. For detailed specifications, see structural and watertightness criteria in Orenco’s
General Specifications, NDA-DG-SPEC-1, and tank specifications checklist in Orenco’s Concrete Tank Questionnaire,
NCL-TNK-TNK-1.

Cold Weather Considerations

AX units are available with 25-mm (1-in.) insulation attached to the bottom of the lid. Installing insulation around the sides
of the filter pods themselves is optional and is done on site as needed. Other cold weather considerations include standard
practices used with most onsite pump systems, such as allowing all lines to drain, insulating processing tank lids, and back-
filling risers with pea gravel if frost-heave is a concern. The filter vent may need to be extended above the highest level of
the snowpack during winter months. Consult Orenco if supplementary options need to be considered.
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Wastewater System
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How to Take Care of Your
Wastewater System

congratulations! you home in-
cludes reliable, carefully engineered equipment
— manufactured by Orenco Systems®, Inc. —
for the collection and/or treatment of household
wastewater.

When properly designed and

And your service provider should have a copy
of this manual for his or her records. To order
another copy, just e-mail or call Innoflow Tech-
nologies at info@innoflowtechnologies.com,
1800 466 635 (AU) or 0800 466 635 (NZ free phone).

Your system will also work

installed, onsite wastewater I ~ 11
treatment does a terrific job [l 300 |

of decomposing household [

2
/
. . __ > ,
waste and recycling precious = AW g

water resources. Orenco’s |
systems use little energy and | \\4
frequently outperform mu- “ '

(T \ T | X
nicipal sewage treatment | % ANUA

plants. The treated effluent [ /%

T % BT better and last longer if you

learn what can go into it —

"__‘. =~ @J | and what can not. Little ef-

—1 fort is required. Just read and

= = !\ \ =]  practice the “do’s and don'ts”

NF=| that follow. Every member
LI | of your household should be
| =] familiar with these. And if
s you have guests who want to

e “help out in the kitchen,” be

is often returned harmlessly ™= —
to the soil, where it receives

final polishing and filtration for groundwater re-
charge. There’s no degrading of our nation’s riv-
ers and oceans . . . which is so often the case with
municipal sewage.

As with any engineered system, such as your car
or your heat pump, your onsite wastewater system
will work better and last longer if it is regularly
maintained by a qualified service provider. Your
service provider should be present during instal-
lation, so he or she is familiar with your system,
especially those service lines, conduits, and con-
nections that get buried.
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sure to tell them, too. With
this preventive maintenance, along with periodic
inspections, your onsite wastewater system should
function for decades. And you'll save water, energy
and pumpout costs, too!

There’s a place on the back of this Homeowner’s
Manual to record “Important System Facts” If
those have not been filled in for you, please record
those now, before you file or shelve this manual.
And give a copy of these facts to your service pro-
vider, especially if your service provider changes.
You'll be glad you did.



Do’s and Don’ts for INSIDE the House

There are 2 number of do’s and don’ts that will help ensure a long life and minimal maintenance for your system.
As a general rule, nothing should be disposed into any wastewater system that hasn’t first been ingested,
other than toilet tissue, mild detergents, and wash water. Here are some additional guidelines.

Don’t flush dangerous and damaging
substances into your wastewater treatment
system. (Please refer to the “Substitutes for
Household Hazardous Waste,” on the next
panel.) Specifically, do not flush . . .

e Pharmaceuticals

e Excessive amounts of bath or body oils

e Water softener backwash

e Flammable or toxic products

e Household cleaners, especially floor wax
and rug cleaners

e Chlorine bleach, chlorides, and pool or spa
products

e Pesticides, herbicides, agricultural
chemicals, or fertilizers

Don’t ignore leaky plumbing fixtures; repair
them. A leaky toilet can waste up to 7500 liters
of water in a single day. That’s 10-20 times more
water than a house-hold’s typical daily usage.
Leaky plumbing fixtures increase your water
bill, waste natural resources, and overload your
system.

AN\ s
\ g’

Don’t leave interior taps on to protect water
lines during cold spells. A running tap can easily
increase your wastewater flow by 4000 to 12,000
liters per day and hydraulically overload your
system. Instead, properly insulate or heat your
faucets and plumbing,

Document Set ID: 6913477
Version: 1, Version Date: 22/06/2021

Don't use special additives that are touted

to enhance the performance of your tank or
system. Additives can cause major damage to
other areas in the collection system. The natural
microorganisms that grow in your system
generate their own enzymes that are sufficient
for breaking down and digesting nutrients in the
wastewater.

D0 collect grease in a container and dispose
with your trash. And avoid using garbage
disposals excessively. Compost scraps or
dispose with your trash, also. Food by-products
accelerate the need for septage pumping and
increase maintenance.

D0 keep lint out of your wastewater treatment
system by cleaning the lint filters on your
washing machine and dryer before every

load. Installing a supplemental lint filter

on your washing machine would be a good
precautionary measure. (This normally

takes just a few minutes. Lint and other such
materials can make a big difference in the
frequency and cost of pumping out your primary
treatment tank.)

D0 use your trash can to dispose of substances
that cause maintenance problems and/or
increase the need for septage pumping, Dispose
of the following with your trash:

e Egg shells, cantaloupe seeds, gum,
coffee grounds

e Tea bags, chewing tobacco, cigarette butts

e Condoms, dental floss, sanitary napkins,
diapers

o Paper towels, newspapers, candy wrappers

e Rags, large amounts of hair

e “Flushable” wipes, baby wipes, medicated
wipes, cleaning wipes

“FLUSHABLE” \Vv\HPES ARE
NOT °

FLUSHABLE.

DISPOSE IN TRASH.

4

DON'T plumb water softener discharge brine
into your wastewater system. (The softened
WATER is OK, just not the BRINE that’s produced
during the regeneration cycle.)

DO route the brine around your wastewater
system so it discharges directly into the soil.
This is a cost-effective solution that ensures the
long-term performance of your system and the
biological processes that occur inside it.

Water softener brine interferes with nitrogen
removal. And it degrades treatment by
interfering with the settling process inside the
tank. Without proper settling, solids, grease, and
oils are carried through your system, clogging
components. This increases your costs by...

e requiring the tank to be pumped more
often (at hundreds of dollars per pumpout)

e requiring filters to be cleaned more often

o fouling drainfields and other downstream
equipment



Do’s and Don’ts for INSIDE the House At the Gontrol Panel

Dom't use excessive amounts of water. Using
140-180 litres per person per day is typical. If
your household does not practice any of the
“water conserving tips” below, you may be
using too much water.

Do conserve water:

o Take shorter showers or take baths with
a partially filled tub. Be cautious about
excessive use of large soaking tubs.

e Don'’t let water run unnecessarily while
brushing teeth or washing hands, food,
dishes, etc.

e Wash dishes and clothes when you have a
full load.

e When possible, avoid doing several loads
in one day.

e Use water-saving devices on taps and
showerheads.

* When replacing old toilets, buy low-flush
models.

D0 use substitutes for household hazardous
waste. Replace the following hazardous
products with products that are less
environmentally harmful. The hazardous
cleaners are listed below, followed by the
suggested substitute.

Ammonia-based cleaners:

e For surfaces, sprinkle baking soda on
a damp sponge.

e Or for windows, use a solution of
30 mL white vinegar to 1 L water.
Pour the mixture into a spray bottle.
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Disinfectants:
Use borax: 100 g in 4 L of water;
deodorizes also.

Drain decloggers:
Use a plunger or metal snake, or remove
and clean the trap.

Scouring cleaners & powders:
Sprinkle baking soda on a damp sponge
or add 50 g baking soda to 1 L warm
water.

Carpet/upholstery cleaners:
Sprinkle dry cornstarch or baking soda
on, then vacuum. For tougher stains, blot
with white vinegar in soapy water.

Toilet cleaners:
Sprinkle on baking soda, then scrub with
a toilet brush.

Furniture/floor polishes:

To clean, use oil soap and warm water.
Dry with soft cloth. Polish with 1 part
lemon juice and 2 parts oil (any kind),
or use natural products with lemon oil or
beeswax in mineral oil.

Metal cleaners:

e Brass and copper: scrub with a used
half of lemon dipped in salt.

e Stainless steel: use scouring pad and
soapy water.

o Silver: rub gently with toothpaste and
soft wet cloth.

Oven cleaners:

Quickly sprinkle salt on drips; then scrub.
Use baking soda and scouring pads on
older spills.

Laundry detergents:
Choose a liquid detergent (not a powder)
that doesn’t have chlorine or phosphates.

D0 locate your electrical control panel where it
will be protected from potential vandalism and
have unobstructed access.

D0 familiarize yourself with the location

of your wastewater system and electrical
control panel. Refer to the panel’s model and
UL number (inside the door panel) when
reporting a malfunction in the system.

D0 take immediate action to correct the
problem in the event of an alarm condition.
Call your system operator or maintenance
company immediately whenever an alarm
comes on. (It sounds like a smoke alarm.)

D0 remember that the audible alarm can be
silenced by pushing the lighted button located
directly above the “Push to Silence” label on
the front of the electrical control panel. With
normal use, the tank has a reserve storage
capacity good for 24-48 hours.

Dom’t turn off the main circuit breaker to the
wastewater pumps when going on vacation.

If there is any infiltration or inflow into the
system, the pumps will need to handle it.
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Do’s and Don’ts for OUTSIDE the House

2
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Don't enter your tank. Entering an under-
ground tank without the necessary confined
space entry training and procedures can result
in death from asphyxiation or drowning. Keep
children away from tank openings if lids are off
or lid bolts are removed.

D0 keep the tank access lid fastened to the riser
at all times with stainless steel lid bolts. If bolts
are lost or damaged, call Innoflow immediately
for replacement at 1800 466 635 or 07 5549
2416 for AU and 0800 466 635 or 09 426 1027
for NZ. If the tank lid becomes detached from
the riser or if the lid or riser becomes damaged,
BLOCK ACCESS TO THE TANK OPENING
IMMEDIATELY AND KEEP CHILDREN AWAY
until all repairs are made.

Don't dig without knowing the location of your
wastewater system. As much as possible, plan
landscaping and permanent outdoor structures
before installation. Avoid placing heavy objects
on your land application area. Lightweight,
easily removable items, such as bird baths and
picnic tables, are OK to place on top of your
system and land application area.

F—

Don’t drive over your tank riser with vehicles or
ride-on mowing equipment unless the riser has
been equipped with a special traffic lid.

Also, don’t drive over the buried components

in your system or the land application area. If
the system is subject to possible traffic, put up a
barricade or a row of shrubs.

D0 keep the land application area in good
working order, clear of weeds and debris so it can
be easily accessed by your service provider.

Dom’t dump RV waste into your wastewater
system. It will increase the frequency of required
septage pumping. When dumped directly into
the pumping vault, RV waste clogs or fouls
equipment, causing undue maintenance and
repair costs. (Also, some RV waste may contain
chemicals that are toxic or that may retard the
biological digestion occurring within the tank.)

Don’t ever connect rain gutters or storm drains
to the sewer or allow surface water to drain

into it. And don’t discharge hot-tub water into
your system. The additional water will increase
costs, reduce the capacity of the collection and
treatment systems, and flood the drainfield. It
can also wash excess solids through the tank.

D0 make arrangements with a reliable service
person to provide regular monitoring and
maintenance. Place the service person’s phone
number on or in your control panel!

D0 keep a file copy of your service provider’s
sludge and scum monitoring report and
pumpout schedule. This information will
be beneficial for real estate transactions or
regulatory visits.

D0 keep an “as built” system diagram in a safe
place for reference.
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D0 keep accurate records of maintenance and service e
calls. Make sure whoever services your tank keeps a

complete record, and ask for a copy for your records. Orenco Systems®

Incorporated

Changing the Way the
World Does Wastewater®

+1-541-459-4449
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On-site Effluent Treatment National Testing Programme (OSET NTP)

Disclaimer

This document reports on the measured ability of a wastewater treatment system to reduce the
concentration of a range of wastewater parameters under controlled input conditions. The test
results do not represent performance under field conditions. No testing was performed on the
integrity, capacity or durability of this system.

The findings of this testing and auditing report apply to the specific treatment unit model tested,
and remain current for 5 years from the date of this report.

Trial 5 November 2009 to August 2010 — AdvanTex® AX-20 Testing Results Review [22 March 2011] Page 1
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On-site Effluent Treatment National Testing Programme (OSET NTP)

Summary

The AdvanTex® AX-20 wastewater treatment system participated in Trial 5 of the On-site Effluent
Treatment National Testing Programme (OSET NTP). This commenced on 2 November 2009 and
ran for over nine months (40 Weeks) during which the treated effluent discharge was monitored
generally every six days. The test flow rate was 1,000 L/day equivalent to the daily domestic
wastewater flow from a 3-bedroom dwelling of occupancy 5 to 6 persons.

The AdvanTex® AX-20 Mode 3 had originally been submitted by Innoflow Technologies Ltd
(Innoflow) for testing under Trial 3, 2007/2008. Due to the unit being un-insulated during that trial,
the nitrification and de-nitrification process was affected significantly to the extent that the unit did
not perform to the level expected from overseas testing results. The Trial 3 report for the
AdvanTex® AX-20 covered AS/NZS 1547 assessment for biochemical oxygen demand (BODs) and
total suspended solids (TSS) along with benchmarking for all parameters except total nitrogen
(TN).

Innoflow therefore joined Trial 5 to re-submit an insulated AX-20 unit to benchmarking of TN,
ammonia nitrogen (NH,-N), BODs, TSS and energy use. These parameters were also recorded
throughout the pre-benchmarking period as a check on system performance leading up to
benchmarking.

A two month (8 Week) media development and settling in period (with 5 samples over Weeks 4 to
8) was followed by the testing programme involving a 3-month ‘pre-benchmarking period’ (19
samples over Weeks 9 to 22), and a 4-month ‘benchmarking period’ (19 samples over Weeks 23 to
40). Within each block of 19 samples three extra samples were taken (Weeks 17 and 29) to
provide results for two five day consecutive sample periods. A 1-month high load effects period
followed in Weeks 36 to 40 (4 samples).

The 16 (six day interval) benchmarking samples were used for rating the performance of the
AdvanTex® AX-20 wastewater treatment system in relation to BODs, TSS, nitrogen (total nitrogen
and ammonia nitrogen), and energy consumption indicators. The OSET NTP assessment rates the
indicators to a letter-based scale on their median values. The scale rates effluents from a “D”
standard, which is considered a minimal level of treatment or quality for a particular indicator, to an
“A+" standard, which is an exceptional level of treatment or quality. The standard deviation is also
provided.

The AdvanTex® AX-20 system achieved the following effluent quality ratings:

Indicator Parameters Median [S,(t;", Rating Rating System
A+ | A B [o; D
BOD; (g/m°) 2.0 0.7 A+ <5 | <10 <20 <30 230
7SS (g/m°) 2.5 4.1 A+ <5 | <10 <20 <30 230
TN (g/m’) 12.3 1.3 A <5 | <15 <25 <30 230
NH,-N (g/m°) 0.6 0.21 A+ <1 | <5 <10 <20 220
Energy (kWh/d) (mean) 0.92 -- A 0 <1 <2 <5 25

Requirements for a given standard of treatment are dependent upon the sensitivity of the receiving
environment and the policies put in place by the statutory authority.

Trial 5 November 2009 to August 2010 — AdvanTex® AX-20 Testing Results Review [22 March 2011]
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On-site Effluent Treatment National Testing Programme (OSET NTP)
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On-site Effluent Treatment National Testing Programme (OSET NTP)

1 Introduction

This report sets out the results of the benchmark testing of the AdvanTex® AX-20 proprietary
wastewater treatment system which has undergone performance testing at the OSET NTP facility
in Rotorua, New Zealand. The results of this testing have subsequently been audited by the OSET
NTP Management and Audit Group.

The purpose of the trial is to

(a) demonstrate conformity with the secondary effluent quality requirements of standard
AS/NZS 1547:2000 for domestic wastewater treatment systems at the specific flow of
1,000L/day; and

(b) provide a treated effluent quality performance rating for six indicator parameters together
with an assessment of treatment process energy consumption.

The AdvanTex® AX-20 Mode 3 had originally been submitted by Innoflow Technologies Ltd
(Innoflow) for testing under Trial 3, 2007/2008. Due to the unit being un-insulated during that trial,
the nitrification and de-nitrification process was affected significantly to the extent that the unit did
not perform to the level expected from overseas testing results. The Trial 3 report for the
AdvanTex® AX-20 covered AS/NZS 1547 assessment for BODs and TSS along with Benchmarking
for all parameters except TN.

Innoflow therefore joined Trial 5 to re-submit the insulated AX-20 unit to TN benchmarking, with the
Trial 3 assessment to AS/NZS 1547 secondary effluent quality requirements for BODs and TSS
being left to stand. NH4,-N and energy use benchmarking were also sought. BODs and TSS were
initially recorded throughout the pre-benchmarking period only as a check on system performance.

During Weeks 23 to 25 (5-25 April) Innoflow asked if Benchmarking could be extended to both
BODs and TSS using test results from Week 26 (26 April) onwards. Recognising that there was a
three week (four sample) gap in the continuous record, Innoflow proposed that the high load
effects test period be extended by one week into Week 40 (2-8 August), and the 16 BODs and TSS
test results so obtained be used for Benchmarking. Innoflow held the view that although the high
load effects may cause a “spike” in BODs and TSS, the fact that the benchmark rating was based
on median values would likely ensure that using results for Weeks 26 to 40 would give very similar
rating values to those if BODs and TSS testing had continued without interruption through Weeks
23 to 35.

The testing was carried out over a 40 Week period from November 2009 into August 2010 as per
Appendix 1. This included a settling in period (Weeks 1 to 8), a pre-benchmarking period (Weeks
9 to 22) followed by a benchmarking period Weeks 23 to 35 for TN, NH,-N and energy use, and
Weeks 26 to 40 for BODs and TSS. A high load effects test was carried out during the five week
period at the end of the trial (Weeks 36 to 40). This involved increasing the test flow to 2,000L/day
over 5 days of Week 36, then returning to 1,000L/day for a four week recovery period (Weeks 37 to
40).

The background to the development of the Rotorua On-site Effluent Treatment Testing Facility and
the OSET NTP is described in the document entitled ‘On-Site Effluent Treatment National Testing
Programme, Strand 1 Benchmarking Procedures, 2009-2010’. This document sets out the
procedures for testing and evaluation and provides details of the trial set up and methodology, the
pre-trial procedures, as well as the management of the testing and auditing programme.

The organisational structure of the OSET NTP and details of key personnel involved in the testing
and auditing procedures are set out in Appendix 2 to this report.
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On-site Effluent Treatment National Testing Programme (OSET NTP)

2 System Information

System Name/Model:
AdvanTex® AX-20 Mode 3

Manufacturer:

Orenco Systems Inc (OSI)
Oregon

USA

Supplier:

Innoflow Technologies Ltd (Innoflow)

311A Postman Road
Dairy Flat

PO Box 300 527
Albany

North Shore, AUCKLAND 0752

Phone (09) 426 1027

3 System Specification

Table 1:

System Specification Summary

Primary treatment:
4,000 L

Aeration treatment
Textile surface area ~
5,019 m?

Recirculation :
2,000 L

Pump chamber
1,200 L

Emergency storage:
2,000 L

Supplier System Rated Operating Capacity in Treatment
Model Flow litres (L) Technology
(L/day)
Innoflow AdvanTex® | 2,000 Total treatment volume: Recirculating textile
Technologies | AX-20 7,200 L packed bed reactor
Ltd Mode 3

Innoflow provided a declaration of the specifications for the system submitted for testing. No
independent verification of these specifications has been made. The results presented in this
report were obtained when dosing at 1,000 litres per day (L/day), approximating the daily volume of

domestic wastewater from a 3-bedroom dwelling of occupancy 5 to 6 persons.
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On-site Effluent Treatment National Testing Programme (OSET NTP)

4 Testing Regime
4.1 Background

Untreated wastewater has grit removed and is screened to 3 mm before being pumped into a
dedicated header tank for each system under test. From each header tank influent is discharged
under gravity to the treatment system twice a day. The loading regime is 1,000 L/day per system.
Five hundred litres is delivered in the morning from 6.30am and the other 500 litres delivered from
3.30 pm. It takes 4.5 hours to completely deliver the 500 litres. This regime is designed to
approximate a typical household wastewater output flow.

The header tank has an overflow pipe set at the level corresponding to 500 litres. It also has a
pressure transducer fitted at its base measuring volume. These are used to verify that the header
tank is filling and emptying as expected. The data is collected in the Rotorua District Council (RDC)
SCADA system. There are two fill and empty cycles per day.

Samples of influent and treated effluent discharge were taken at (generally) six day intervals. In
addition to the regular interval sampling, there were two consecutive five day blocks of samples.
These were analysed for the parameters set out in the sampling profiles in Section 4.2 below.

Analysis was performed by the RDC Environmental Laboratory (IANZ accredited) in accordance
with “Standard Methods for the Examination of Wastewater”, APHA, AWWA, WPCF.

Effluent from each wastewater treatment system was discharged into a 20 litre container placed
within a 200 litre drum, from where it returned to the sewer.

Samples were taken from the 20 litre container to ensure that completely fresh and representative
samples are taken every time. Temperature of the effluent was measured at the time of sampling.

4.2 Sampling Profiles

Appendix 1 depicts the sampling programme. There were two sampling profiles used during the
trial. Profiles A and B differ in that profile B does not include BODs, TSS alkalinity, pH and
temperature. The profiles encompass the key parameters required for the benchmark assessment:

Profile A consists of:

o Biochemical oxygen demand (cBOD:s);
o Total suspended solids (TSS);
o Total nitrogen (TN);

o Ammoniacal nitrogen (NH;-N);
o Total kjeldahl nitrogen (TKN);

o Total oxidised nitrogen (TOXN);
o Nitrate;

. Nitrite;

o Alkalinity;

. pH; and

. Temperature.

Profile B consists of:

Total nitrogen (TN);
Ammoniacal nitrogen (NH4-N);
Total kjeldahl nitrogen (TKN);
Total oxidised nitrogen (TOXN);
Nitrate;

Nitrite.
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On-site Effluent Treatment National Testing Programme (OSET NTP)

5 General Issues Encountered During the Trial

There were no specific issues encountered during the trial relative to the operation of the dosing,
sampling and recording systems.

6 Test Results
6.1 Application of Test Results

Flow to the AdvanTex® AX-20 wastewater treatment system commenced on 2 November 2009
(Week 1). Sampling was carried out on a flow rate of 1,000 L/day from 24 November 2009 (Week
4) through to 4 July 2010 (Week 35), and from 12 July to 5 August 2010 (Weeks 37 to 40) following
a peak flow event at 2,000 L/day over 5 days 7 to 11 July (Week 36).

The normal pre-determined benchmarking period is a three month period (from 5 April 2010 to 4
July 2010, Weeks 23 to 35 inclusive) during which 16 samples are taken at six day intervals, with
the first sample on day two and the last sample on day 91. This follows a media development and
settling in period of around two months (Weeks 1 to 8) and a pre-benchmarking period of around
three months (Weeks 9 to 22). At completion of the benchmarking period a one month high load
effects period occurs where 2,000 L/day is loaded over five days in the first week, with a return to
1,000 L/day for the following 3 weeks. A variation to the benchmarking procedures for the
AdvanTex® AX-20 on this occasion was:

e TN, NH,-N and energy use were benchmarked on results for Weeks 23 to 35; and

e BODs and TSS were benchmarked on results for Weeks 26 to 40.

The five test results for all parameters for the two month settling in period are available to the
system supplier to enable minor adjustment to operational procedures prior to ‘hands-off’ operation
through the subsequent 7-month testing programme.

The 16 test results for BODs, TSS, total nitrogen, and ammonia nitrogen, from the respective
benchmarking periods (Weeks 23 to 35 and 26 to 40) are used to undertake a performance rating
assessment for the treatment unit. Power consumption is benchmarked from the results for energy
use Weeks 23 to 35.

The four test results for all parameters during the one month high load effects period (Weeks 36 to
40) are used to assess the response of the treatment unit to a 5-day peak load event in Week 36.

6.2 Presentation and Discussion of Test Results

The test results are presented and discussed in five sections as follows:
6.3 sets out the raw influent quality for 41 test results for BODs, TSS, TN and NH4-N for
Weeks 9 to 39 (Figure 1). The temperature variation between raw influent and treated

effluent for Weeks 9 to 40 is presented in Figure 2.

6.4 sets out the raw influent (41 test results) and treated effluent quality for BODs and TSS
38 results), TN and NH4-N (42 results) for Weeks 9 to 40 (Figures 3 to 6).

6.5 examines the relationships between TN, NH;-N, temperature and alkalinity relative to
nitrification/de-nitrification processes for Weeks 9 to 40 (Figures 7 and 8).

6.6 sets out the daily energy use for Weeks 9 to 39 (Figure 9).
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On-site Effluent Treatment National Testing Programme (OSET NTP)

6.7 sets out the treated effluent quality for 16 test results for benchmarking BODs, TSS, TN,
NH,-N, and daily energy use for Weeks 23 to 35 (Figure 10).

6.3 Raw Influent Quality (BODs, TSS, TN, NH,-N) Weeks 9 to 39

Figure 1 illustrates the variation in raw influent characteristics throughout the trial. The individual
data points are discrete values at 6-day intervals. The plot lines between points are intended to
provide clarity in following the data — they are not intended to indicate “trends”.

All four main quality parameters fluctuate quite significantly from time to time, which provides
opportunity to examine the resulting effects on treatment process stability. There are clear spikes
in BODs on two particular occasions (29 January and 29 April) and in TSS at various times. Total
nitrogen also varies significantly, although its peaks do not necessarily correspond to the peaks in
BODs and TSS concentrations.

During the two five day consecutive results [Week 17 (22-26 February) and Week 29 (17-21 May)]
both BODs and TSS varied significantly from day to day.

Figure 1:
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Weeks 9 to 39
90 900

Commence Benchmarking Period \ Commence High Load Period ~

A .
# Foes

80

70

. A

z
H] * ¥ y 500 - =¢= TempC
c
= & =t=TNg/m3
R a0 - 400 8§
g & =#—nNHaNg/m3
e —8—BOD5g/m3
0 : a B 300 TSSg/m3

ks \s \_’-"/'b MNa
"o PN

10 ; & 0 ' 100

It is noted that the testing protocols under AS/NZS 1546.3:2008 recommend the following range of
raw influent characteristics:

e BODs 150 to 300g/m®
e TSS 150 to 300g/m®
e TN 20 to 100g/m?®

In this instance the Trial 5 ranges were generally:
e BODs 90 to 350g/m* (with one spike of around 480g/m°)
e TSS 80 to 300g/m?* (with three spikes above 300g/m3)
e TN 40 to 80g/m®
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On-site Effluent Treatment National Testing Programme (OSET NTP)

Overall raw influent quality was:

Parameter Median Std Dev Mean

cBODs 192g/m?® 71 192g/m?®
TSS 208g/m?® 7.7 203g/m?®
TN 59.8g/m® 9.0 59.5g/m®

Figure 2 shows the relationship between raw influent temperature and the temperature of the
treated effluent.

Overall raw influent temperature variation was modest, increasing slowly November through to
March before declining to a low point in July.

Treated effluent temperature declined rapidly in early June from 15°C down to below 10°C before
recovering and levelling off between 12 to 13 °C for a few weeks, becoming erratic right at the end
of the trial.

Figure 2:

Innoflow - Temperature - Raw Influent vs Treated Effluent
Weeks 9 to 40
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6.4 Raw Influent and Treated Effluent Quality (BODs, TSS, TN and NH,;-N) Weeks 9 to 40

Figure 3 shows the BOD:s relationship. Out of 38 results 32 were at 2 g/m®, 4 at 3 g/m® and two (in
the high load recovery period) at 4 g/m®.

Figure 4 shows the TSS relationship. Overall TSS ranges from 1 g/m®to 5 g/m® right through the
per-benchmarking and benchmarking periods, rising briefly to 17 g/m®following the high load event
before dropping right back to 5 g/m®at the end of Week 40 (5 August).
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On-site Effluent Treatment National Testing Programme (OSET NTP)

Figure 3
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Figure 4

Innoflow - TSS Raw vs Treated
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On-site Effluent Treatment National Testing Programme (OSET NTP)

Figure 5 shows the TN relationship. A high level reduction to between 10 g/m*® and 12 g/m®in TN
is maintained throughout the 6-months to the commencement of the high load period when a minor
“spike” to 22 g/m® occurs before returning to 12 g/m°.

Figure 6 shows the NH,4-N relationship. Nitrification effectiveness settles down within a very short
time of treatment unit commissioning (within 4 weeks) to almost total oxidation of ammonia (<1.0
g/m®. This very high level of performance is maintained throughout the 6-months to the
commencement of the high load period when NH,-N spikes to above 8.0 g/m® before dropping right
back to around 1.0 g/m?®.
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On-site Effluent Treatment National Testing Programme (OSET NTP)

Figure 5:
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Figure 6:
Innoflow - NH,-N Raw vs Treated
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On-site Effluent Treatment National Testing Programme (OSET NTP)

6.5 Treated Effluent Alkalinity, TN, NH,-N and Temperature, Weeks 9 to 40

Consideration of the various forms of nitrogen during aerobic biological treatment provides an
important indicator of how well a system is operating and how much the system is sensitive to
variations in temperature, pH, loading variations and start-up operations. Good conversion of
ammonia to nitrate (nitrification) indicates effective aeration and maintenance of high levels of
aerobic activity. Reduced total nitrogen levels (along with good nitrification) indicates effective de-
nitrification during which nitrate is converted under anoxic conditions to nitrogen gas as denitrifying
microorganisms strip oxygen from the nitrate.

Alkalinity is required as a buffer to deal with the acid generated by nitrification. During de-
nitrification alkalinity is produced but at approximately half the rate that is consumed during
nitrification.

Figure 7 shows the relationship between raw influent and treated effluent alkalinity. Clearly raw
influent alkalinity is not limiting in supporting the nitrification process. Treated effluent alkalinity in
the AdvanTex® AX-20 remains at a moderate and steady level throughout the test period. This
indicates that the balance between alkalinity consumption during nitrification and the release of
alkalinity during de-nitrification is consistent with a stable nitrification/de-nitrification relationship.

Figure 8 shows the relationship between TN, NH;-N and temperature. Temperature has a
significant influence on the ability of an advanced treatment system to reduce nitrogen levels.
Cooler temperatures impact on the effectiveness of nitrification/de-nitrification processes. Winter
temperatures in Rotorua are quite low, and in large measure reflect cold weather winter conditions
throughout southern regions of the country.

Where systems are buried in the ground, as is typical, the impact of seasonal temperature
fluctuations are far less than where the treatment systems are positioned above ground, such as
was the case for this trial. To simulate in-ground conditions the AdvanTex® AX-20 was insulated for
the benchmarking period.

The AdvanTex® AX-20 Mode 3 is specifically configured for high level reduction of nitrogen. This is
achieved by rapid acclimatisation (five weeks to reach less than 1g/m® NH,-N) followed by steady
nitrogen reduction down to consistently below 15g/m® from Week 12 (18 January). TN then
fluctuated between 10g/m® and 15g/m® from Weeks 12 to 35 (18 January to 4 July). Although the
de-nitrification performance becomes more variable once the treatment unit temperature drops
below 15 degrees centigrade, overall the unit performs well from the onset of colder conditions.
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On-site Effluent Treatment National Testing Programme (OSET NTP)

6.6 Daily Energy Use, Weeks 9 to 39

Figure 9 provides a record of the daily energy use. Power consumption is recorded for
recirculation pumping together with that for the effluent pumping. The treated effluent pump has to
deliver against a 10m head (representing distribution through a drip irrigation system). The
AdvanTex® AX-20 has a recirculation pump for distributing flow over the textile media, and a
second pump (nominal flow of 36 litres/minute at 28m head) for discharge to drip irrigation. The
overall energy consumption is very low for an advanced treatment system.

6.7 Treated Effluent Benchmarking for all Parameters, Weeks 23 to 35

Figure 10 sets out the treated effluent quality for 16 test results for benchmarking BODs, TSS, TN,
NH4-N, and TP, as well as daily energy use for Weeks 23 to 35 (5 April to 4 July).

The AdvanTex® AX-20 has shown a consistently high performance for all tested parameters.
Because of four missed BODs and TSS results at the commencement of the benchmarking period,
Innoflow requested that four samples taken through the High Load effects period be used for
benchmarking. This has resulted in an increase in the mean and standard deviation compared to
the likely results if the four missed samples had been retained.
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Figure 9:
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On-site Effluent Treatment National Testing Programme (OSET NTP)

7 Performance Evaluation — Benchmark Ratings

To provide a simple, quantitative benchmark rating that is transferable across all possible effluent
qualities, a system has been developed that rates the measured constituents, or ranked indicators,
on a letter-grade based on the quality of effluent produced (or the quality of that particular indicator
within the effluent produced). Table 2 below sets out the basis of this rating system.

Table 2: Benchmark Rating Indicators
Rated Indicators for Median Value Rating Letters and Corresponding Levels
A+ A B Cc D
Biochemical oxygen demand (BODs g/m®) <5 <10 <20 <30 =30
Total suspended solids (TSS g/m°) <5 <10 <20 <30 230
Total nitrogen (TN g/mS) <5 <15 <25 <30 230
Ammonia nitrogen (NH,-N g/m?®) <1 <5 <10 <20 =20
Total phosphorus (TP g/m®) <1 <2 <5 <7 >7
Faecal coliforms (FC cfu/100ml) <10 <200 <10,000 <100,000 2100,000
Energy (kWh/d) (mean) 0 <1 <2 <5 >5

The benchmarking evaluation for the AdvanTex® AX-20 was carried out on 16 samples for five
parameters throughout the benchmarking test period. The results are rated as per Table 3 below.

Table 3: AdvanTex® AX-20 Effluent Quality Performance Ratings:
Indicator Parameters Median [S)(t:, Rating Rating System
A+ A B (o D

BOD; (g/m°) 2.0 0.7 A+ <5 <10 <20 <30 230
TSS (g/m’) 2.5 4.1 A+ <5 <10 <20 <30 230
TN (g/m’) 12.3 1.3 A <5 <15 <25 <30 230
NH,-N (g/m°) 0.6 0.21 A+ <1 <5 <10 <20 220
Energy (kWh/d) (mean) 0.92 -- A 0 <1 <2 <5 25
8 Audit Group Comments

This re-test of the AdvanTex® AX-20 was carried out to specifically assess the nitrogen reduction
performance for an insulated unit to simulate in-ground conditions. The main difference in
treatment unit hardware has been the substitution of an OSI high performance pump for the
recirculation pump used in Trial 3. This has achieved the lower energy consumption for this Trial 5
unit compared to the Trial 3 unit.

Overall the AdvanTex® AX-20 as tested achieved a very high quality secondary effluent plus
consistently high nitrogen reduction performance and very low energy use.

lan Gunn Ray Hedgland

Technical Manager, OSET NTP

Chairman, Audit Group, OSET NTP
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Appendices

Appendix 1: Trial 5 — AdvanTex® AX-20 Testing Timeline
Appendix 2: OSET NTP Organisational Structure
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Appendix 1: TRIAL 5 — AdvanTex® AX-20 Testing Timeline

2009-2010 Day of Week
Start Date WEEK Monday Tuesday | Wednesday | Thursday | Friday | Saturday | Sunday

02-Nov-09 1
09-Nov-09

2
16-Nov-09 3 cBODs
23-Nov-09 4 TSS
30-Nov-09 5 TN
07-Dec-09 6 NH,4-N
14-Dec-09 7 TKN
21-Dec-09 8 TOXN

9

28-Dec-09 NOs-N

04-Jan-10 10 NO,-N

11-Jan-10 11 _-_ Alk
18-Jan-10 12 pH
25-Jan-10 13 Temp
01-Feb-10 14

08-Feb-10 | 15 -
15-Feb-10 16

22-Feb-10 17 N
01-Mar-10 18 NH,-N
08-Mar-10 19 : TKN
15-Mar-10 | 20 TOXN
22-Mar-10 | 21 NOs-N
29-Mar-10 | 22 NO,-N
05-Apr-10 23

12-Apr-10 24
19-Apr-10 25
26-Apr-10 26
03-May-10 27
10-May-10 28
17-May-10 29
24-May-10 30
31-May-10 31
07-Jun-10 32
14-Jun-10 33
21-Jun-10 34
28-Jun-10 35
05-Jul-10 36
12-Jul-10 37
19-Jul-10 38
26-Jul-10 39
2-Aug-10 40

- - - -

Media Development and Pre-Benchmarking Phase

Benchmarking and High Flow Phase

Media development Benchmarking
Pre-benchmarking High Load Effects
Period
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On-site Effluent Treatment National Testing Programme (OSET NTP)

Appendix 2:

OSET NTP Organisational Structure

Water N2 MoU-PAG
[Financial and e  Water NZ
Secretarial > e BOPRC
Services] e RDC
e SWANS-SIG
A A 1
A 4
—> SWANS-MAG
A 4 A 4 Y
SWANS-SIG Technical Manager
Reporting _ Operations
Manager [BOPRC] B Manager [RDC]
Acronyms
MoU Memorandum of Understanding
MoU PAG Partners Advisory Group
BOPRC Bay of Plenty Regional Council
RDC Rotorua District Council
OSET On-Site Effluent Treatment
OSET NTP National Testing Programme
SWANS Small Wastewater and Natural Systems
SWANS MAG Management and Auditing Group
SWANS SIG Special Interest Group
WATER NZ Water New Zealand

SWANS-MAG Membership

Technical Manager lan Gunn (Auckland UniServices Ltd)

Chairman Ray Hedgland (Fraser Thomas Ltd)

Operations & Laboratory Manager Dave Anderson (Rotorua District Council)

Reporting Manager Sam Weiss (Bay of Plenty Regional Council)
Appointed Member Andrew Dakers (EcoEng Pacific Ltd)

Appointed Member Gilles Altner (Global Environmental Engineering Ltd)
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13 Appendix — Topographical Plan & On-site Drainage

& Wastewater Disposal Plan

1908-2728 — The Sanctuary Project 14 /14 Rev. D Issued: 16 February 2021

Document Set ID: 6913477
Version: 1, Version Date: 22/06/2021



Joins to existing driveway

/ N ~J / / ’ /
J / /
) / / / //

L / s
. / / g v
S~ / /
oy
S
/// - // (
\ S e -~
N\ — j
k Lot 2
RN DP 395762
- 76664m?
\ 382239
\_ /

‘ |

N Pr”(;posed pgwe[wsupply l
indicated orange and green -

Ve - / \
/" Proposed Igzﬁion of SNZ PAS\4509

: complfant fire fighting coupling
(water, supply as flooded system

/ / from eyevated storage tanks),

{ ‘
/ \ [
/ / i \
8 No. Promax 30m? underground \\\
/ /| water tanks for fire ﬁghting‘gnd
// /irrigation, of whic ’4%:%7\3 shall\be
(dedicate tq ﬁreﬁghtin‘gg. \
| \ \ R
‘ \ -
RERA ;

\ \
\ \ \

N T ) \ \
/ \ \
|| 1 No. Promax 30m° | | \
Jundergroundjwat r tank \
for potable t;v‘ater .?upp‘ly |

A

g /
P / /
/ 4 \ I
/ \ ,' \
/ f\/} / !
§ [
/ / ;
/ 1 a /
Ji \ N
S

[ J /

system with initial 6000 L tank
and.2x Advantex AX20 uq[ts/

| N\
_Proposed power
supply to wasTewater
t)"eatmentgystem

boundary,
) / - /
//'/ ; e / -
“r V4 P -~ g e j/
/ e 40 m? effluent dispersal bed, - - 40'm? reserve area /
) Y 2.5m wide x 16mlong” _
X /// /" J‘s‘ '
_~Secondary wastewater /
tréatment system - Innoflow AN
\ o—

3WNo. Cirtex SmartSoak | |||
stormwater soakage modules, |
“location TBC. on site. SW

célsﬁén\poiﬁ(s and route, TBF.

AN

Proposed
Dwelling

P4 | 16.02.21 |Issued for Resource Consent

P1-3| (varies) |(P1 to P3 issued under project number 1612-2116)

REV| DATE REASON

PROJECT NAME & ADDRESS

The Sanctuary Project
Wanaka, Otago

\
\ ,, AN
\ / , [ 1 ced
- \ / K I (p’ropOSe; 7
) / 7 | rto bore)
/ / powe 111\
/) ) J‘ “‘r f \
/ /
/ { RN SHEET TITLE
/ ) DN
; , On-Si ' &
/ ,J n-Site Drainage
Proposed / , / / .
- 7 p / / 3 No. Cirtex SmartSoak .
o~ ; / / /
e bore focatior 111 fsommwator soakage modates, / Wastewater Disposal Plan
{ ( (7BC) /// /[ location TBC on site. SW |
\ . / /. collection points and route TBC. -
o~ — / ) /// T/
/ r” / g / /’
/ // / / /
‘/ / //’ // / :
/ / / ) /
/ / / f/
— 111]] /) / /
—_— / / /) / /
/ / / // ’/ 2 Sir Tim Wallis Drive, Wanaka, 9343, Tel : (03) 443 4531
," /r /’ / Email : tech@bmconsult.co.nz Web : http://www.bmconsult.co.nz
/ / /]
/ / [ /' /‘/ / OFFICE SCALE @ A1 SCALE @ A3
E— / / /
TN / / /1) f [1]]] [ Wanaka 1:400 1:800
/ / [ / [ /
\\ / // / l ‘ ‘s“ | ‘\‘ DRAWN BY DESIGNED BY CHECKED BY
o / ‘ L ‘ | HMW mw Mw
— / [ \ !
\ [ . PROJECT NUMBER SHEET NUMBER REVISION
\\\ / \ “ NOTES:
N\ / LN \ | - Topographical survey data has been sourced from C. Hughes & Associates Ltd. -
\ / N \ \ | - Proposed finished design contours (shown) have been sourced from C. Hughes & 1 908 2728 D1 P4
. ) ( $ . A \ | Associates Ltd, dated 23 November 2020. (previously 1612-2116)
N \ \ AN \ - Aerial image and adjoining boundary data have been sourced from LINZ data.
AN 3 \ | \ | | | Aerial is indicative only. STATUS
\ \ . N RRRARRRE \  Major/Minor contours = 2.0m /0.5m Resource Consent
| The copyright of this drawing belongs to BMC Ltd

Document Set 1D 6913477
Version: 1, Version Date: 22/06/2021



1000 min.

S

Duragrid 30/30 Cover material must Wrap with Duraforce
be compacted at < AS410 Geotextile
300mm intervals
1000 min.
Ground Level

Vo

/or\ Typical Citex Section 1

v SCALE 1:20

oo o s s A A S A WA ALY =l
i AT
| XA
8 TIMAANNNNNN NNNNN/NANNT 3
N
o X i
| | Smartsoak
samp ; AYAVAVAVAVAVAVAV, . sump
| |
| Il
2 Linear access pipes ~ 50mm compacted - Cirtex SmartSoak Residential
(@160mm) to be perforated bedding sand on 150 min. Stormwater managment system
on the top only well compacted hardfill

Duragrid 30/30 — Cover material must Re-shape ground
be compacted at < locally to receive
300mm intervals Smartsoak sump
1000 min. 1000 min.
Ground Level

Cirtex SmartSoak _"‘

=)
® Smartsoak

=y |

managment system |

2 Linear access pipes
(©@160mm) to be perforated
on the top only

to be wrapp.
with Duraforce AS410

|— 50mm compacted
bedding sand on 150 min.
well compacted hardfill

L

/02 Typical Cirtex Section 2

\/ SCALE 1:20

« to fact
reccommendations

3750 300x300 opening with
hinged or removeable
cover (25mm cross falls)

access cap

PC Sump

1000mm max.

300mm of sump

| 300mm min.

Concrete seal to
base of sump

/o3 Type 1 Surface Water Sump
U SCALE 1: 10

(Type-one surface water sump, in accordance with Building Code
document E1:2017, Acceptable Solution E1/AS1, clause 3.6.2)

\— Flexible joint within

P3_| 18.07.18 |Issued for Resource Consent

P2 | 29.05.18 |Issued for Resource Consent

P1_| 22.11.17 |Issued for Resource Consent

REV| DATE

REASON

PROJECT NAME & ADDRESS

The Sanctuary Project
Wanaka, Otago

SHEET TITLE

Drainage Details - Sheet 1

Email : tech@bmconsult.co.nz

Level 3, 99 Ardmore Street, Wanaka, 9343, Tel : (03) 443 4531
Web : http://www.bmconsult.co.nz

OFFICE SCALE @ A1 SCALE @ A3
Wanaka 1:20/1:10 1:40/1:20
DRAWN BY DESIGNED BY CHECKED BY
CDM HS Mw
PROJECT NUMBER SHEET NUMBER REVISION
1612-2116 D2 P3
STATUS

Resource Consent

The copyright of this drawing belongs to BMC Ltd

Document Set1D: 6913477
Version: 1, Version Date: 22/06/2021




Otago
¥\ Regional
~— Council

Our reference: A1092436

1 March 2018

Nature Preservation Trustee Limited
492 Wanaka-Mount Aspiring Road
Wanaka 9382

Dear Sir/Madam

Decision on Resource Consent Application No. RM18.062: To construct up to
two bores including one production bore for the purpose of accessing ground
water, Wanaka

| advise that a decision has been given on your application for resource consent. A
copy of the staff recommending report is enclosed along with the consent.

The decision is:

That Council grants to Nature Preservation Trustee Limited

Land Use Permit — Bore: RM18.062.01
To construct up to two bores including one production bore for the purpose of
accessing ground water

Reasons for decision
These are set out at the end of the enclosed recommending report under the
heading “Recommendation”.

Objection Rights

Section 357 of the Resource Management Act 1591 provides you with the right to
lodge an objection with the Council in respect of this decision and/or any associated
conditions. Any such objection must be made in writing setting out the reasons for
the objection and must be received by the Council within 15 working days of
receiving this letter.

Alternatively, in accordance with s.120 of the Act, this decision is subject to a
statutory right of appeal directly to the Environment Court, P O Box 2069,
Christchurch, which must be lodged with the Environment Court and served on the
Council within 15 working days of receiving this letter.

This resource consent has been granted on a non-notified application, therefore the
consent commences on the date you receive this letter unless a condition in the
consent states otherwise, or an appeal is lodged.

70 Stafford St, Private Bag 1954, Dunedin'8@54 | ph (03) 474 0827 or 0800 474 082 | www.orc.govt.nz
Ry :
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If an appeal is lodged the consent cannot be exercised until the Court has
determined the appeal, or the appeal is withdrawn, or a determination of the Court
states otherwise.

Conditions of Consent

It is important that you check the conditions of your consent carefully as some of
them may require you to surrender your current consent or provide information
and/or plans to the Council before you may commence your activity. In addition, in
some cases you may also require other permits or consents for your proposed
activity and these must be obtained before you can commence your activity.

Bore Tag Numbers for Bores

The enclosed tag must be attached to your bore with the cable tie within two weeks
of completion of the bore construction. This tag is provided to you at Council’s cost,
however, if it is stolen, damaged or lost, the Council can provide a new tag, but a
replacement fee will apply.

Lapse of Consent
Please note that under s.125 of the Act this consent shall lapse in two years unless
you have given effect to it before then.

Consent Charges

At this stage the Council has not calculated the final costs of processing your
application. Should the final costs exceed the deposit already paid, then as
previously advised, you will be invoiced separately for these costs. Should the final
costs be less than the deposit already paid then you will receive a refund.

Compliance Fees and Charges

Council’'s Environmental Services Unit will monitor your consent to ensure you have
complied with the conditions of your consent. If you have any query about these
charges, please contact the Environmental Data Team at Council.

Please contact Rebecca Jackson at this office should you require clarification of any
matter relating to this decision letter.

Yours sincereiy

M«A W e rer ”
Marian Weaver

Resource Manager Procedures and Protocols
Encl

AL
Duisty
[l g
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Our reference: A1091920 Consent No. RMi18.062.01
LAND USE CONSENT

Pursuant to Section 104A of the Resource Management Act 1991, the Otago
Regional Council grants consent to:

Name: Nature Preservation Trustee Limited
Address: Aspiring Law Limited, 62 Ardmore Street, Wanaka

To construct up to two bores including one production bore

For the purpose of accessing ground water
For an unlimited term

Location of consent activity: Site 1: Wanaka, approximately 1.4 kilometres
southeast of the intersection of Wanaka-Mount
Aspiring Road and Ruby Island Road
Site 2: Wanaka, approximately 1.4 kilometres
southeast of the intersection of Wanaka-Mount
Aspiring Road and Ruby Island Road

Legal description of consent location: Lot 2 DP 395762

GPS location: Within a 20 metre radius of Site 1: NZTM 2000: E1289861 N5045009
Site 2: NZTM 2000: E1289921 N5045002

Conditions

Specific

1. If this consent is not given effect te within a period of two years from the date of
commencement of this consent, this consent shall lapse under Section 125 of
the Resource Management Act 1991. The consent shall attach to the land to
which it relates.

2.  Any bore tag provided to the consent holder by the Consent Authority must be
attached to the production bore within two weeks of completion of the bore
construction. The consent holder shall ensure the bore tag is attached to the
bore and in good condition at all times.

3. Copies of the results of any water quality analyses performed on the
groundwater shall be forwarded to the Consent Authority within two weeks of the
analysis being undertaken.

i 4.  Work carried out during the construction of the bore shall be to the New Zealand
Standard “Environmental Standard for Drilling of Soil and Rock” NZS 4411:2001.
i v ‘ 5. In each bore there shall be adequate facility and access for future vertical
— lowering of a 20 millimetre diameter electric plumb bob for the purpose of
150 9001 measuring water level, or a facility which allows pressure readings.
Page 10of 2
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6. In each bore there shall be adequate facility and access for future water quality
sampling such as a hand operated tap/valve that is sourced from the direct pump
outlet, before the reticulation encounters pressure tanks/reservoir/treatment
plant. Where there is reticulation back pressure at the bore head, a one way
valve shall be fitted for maximum efficiency and in that case, the water sampling
point shall be on the bore pump side of the one way valve.

Performance Monitoring

7. At the completion of driling, of the production bore and any abandoned,
backfilled and sealed drill holes, the consent holder shall forward the following
information to the Consent Authority:

(a) A clear color photograph of the bore diameter, including a measuring
device to show scale,

(b) Clear colored photographs showing compliance with condition 2, 5, 6 and
8,

(c¢) An accurate site map showing the location of all drill holes and site access,

(d) Clear colored photographs showing the GPS location at each drill hole,

(e) Fully completed bore log forms for each drill hole, and

(f) Copies of the results of any pumping tests carried out.

General

8. The bore's head casing and reticulation shall be suitably constructed and sealed
to avoid ingress of surface water and other foreign matter.

9. This consent only authorises the construction of one production bore. The
bore's integrity shall be maintained at all times unless abandoned. If a bore is
abandoned, or any drill holes not required, the bore shall be appropriately
sealed/grouted and backfilled, and any drill holes not required shall be backfilled,
to prevent contaminants from entering the bore or drill hole at any level.

Notes to Consent Holder

1. If there is a discharge of contaminants, including human sewage, onto land
within 50 metres of a bore used to supply water for domestic purposes or
drinking water for livestock, a resource consent may be required for the
discharge under the Regional Plan: Water for Otago.

2. If there is a discharge of contaminants, including contaminants from offal pits,
farm landfills, silage production and greenwaste landfills, onto land within 100
metres of a bore used to supply water for domestic purposes or drinking water
for livestock, a resource consent may be required for the discharge under the
Regional Plan: Waste.

3. The granting of this bore permit does not infer or guarantee that water will be
available for abstraction once the bore is constructed

Issued at Dunedin this 1%t day of March 2018
Ao [t oo o
oo Marian Weaver
Resource Manager Procedures & Protocols

Qualtty
150 2001
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ORC STAFF RECOMMENDING REPORT

Document ID: A1091906
Obijective File No: RM18.062

Consent No: RM18.062.01

Prepared for: Staff Consents Panel

Prepared by: Rebecca Jackson, Consents Officer

Date: 28/02/2018

Subject: Land Use Consent Application RM18.062.01 by Nature

Preservation Trustee Limited to construct up to two bores with a
maximum of one production bore, Wanaka

1. Purpose

To report and make recommendations on the determination of the above application to
construct up to two bores with a maximum of one production bore under the non-
notified provisions (Section 95A) of the Resource Management Act 1991 (the Act).

2. Application Details

Applicant/s full name/s Nature Preservation Trustee
Limited
Location of bore/s Wanaka, approximately 960 metres

east southeast of the intersection of
Wanaka-Mount Aspiring Road and
Ruby Island Road

No of proposed bores: Two, with a maximum of one
production bore

Map reference of location/s (NZTM 2000) Bore 1: E1289861 N5045009
Bore 2: E1289921 N5045002

Proposed depth of bore/s 66 metres

Proposed rate of take and daily volume 25 cubic metres per day at a rate of
1.38 litres per second

Intended use of water Domestic (one house)

Proposal meets permitted activity rule: Yes

12.2.2.1

12.2.2.2

12.2.2.4

12.2.2.6 of RPW for the proposed rate and
volume of take

Name of aquifer Unknown
Status of the application Controlled (Rule 14.1.1.1 RPW)
Written approvals required? No

If yes, full names of all affected parties who have
given written approval and why approval
required

3. Assessment of Effects on the Environment

To minimise effects, the following
1.1.1.1.1.1 Effects due to construction of the | conditions are recommended:

bore e Construction is in accordance with
the New Zealand Standard
“Environmental Standard for
Drilling of Soil and Rock” NZS

Document Set ID: 6913476
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4411:2001

e Sealing and backfilling of the bore
when it is no longer being used.

o Facility for groundwater quality
testing.

Could this bore have a significant adverse
effect on any existing water takes from a
bore within 100 metres of the proposed
bore/s?

No

What is the name of and how far is the
nearest surface water body from the
bore?

Lake Wanaka is 160 metres east of the
proposed sites.

Will the proposed abstraction have any
significant adverse effect on the surface
water body?

No

Are there any known septic tank/on-site
wastewater discharges within 50 m of the
site of the proposed bore

No

Are there any consented wastewater
discharges within 500 m of the site of the
proposed bore

No

Are there any known potentially
contaminated sites within a 1 kilometre
radius of the proposed bore site.

No

4, Statutory Considerations (Sections 5- 8 of the Act)

Is granting the consent consistent with
Sections 5, 6, 7 and 8 of the Act?

Yes — due to the minor nature of the activity
and proposed conditions of consent.

5. National Environmental Statements, National Policy Statements, Regional
Policy Statements, and Regional Plan — Water

Is granting the consent consistent with
Policy 5.5.5 and Objective 6.4.2 of the
RPS and the relevant policies of the
proposed RPS (Policies 2.1.1, 2.3.1)

Yes, conditions of consent will minimise the
adverse effects of land use activities through
avoiding, remedying or mitigating the
degradation of groundwater resources caused
by the introduction of contaminants

Is granting the consent consistent with
Policies 6.4.10AC, 6.4.10C and 9.4.14 of
the RPW

Yes, conditions of consent will relate to the
appropriate siting, construction and operation
of new groundwater bores to maintain artesian
pressure in confined aquifer conditions, and to
prevent contaminants from entering an aquifer
and contamination of one aquifer by another
aquifer.

6. Recommendation

That the Otago Regional Council grants to Nature Preservation Trustee Limited Land Use
Consent RM18.062.01 subject to the terms and conditions set out in the consent because

@ The effects of constructing the bore are expected to be minor, and the activity is
consistent with the relevant statutory requirements.
(b) The application falls within the non-notification provisions of Section 95A of the

Act.
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Rebecca Jackson
Consents Officer
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