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1.0 Introduction:

Tamahere Country Club Limited is seeking resource consent for an expansion of their existing retirement village
in Tamahere. That development is known as the Tamahere Country Club (TCC). The site to which this extension
applies is the majority of 56, 82 & 92 Tamahere Drive, Tamahere.

This report provides an overview at a conceptual level of anticipated infrastructure within the development. The
purpose is to outline key infrastructure concepts regarding supply and design, and to demonstrate feasibility.

Our report will cover the following matters:

— Wastewater Management;
— Stormwater Management;
—  Water Supply;

— Roading;

— Earthworks;

—  Utility Services.

The proposed infrastructure has been developed alongside collaboration with various consultants and the report

gives reference to enclosed supporting documentation. Reference plans from previous staging are included in
Appendix C for illustration related infrastructure described.

2.0 Wastewater Management:

The overall wastewater strategy for the extension is a gravity reticulation network that leads to a low point central
to the overall development and adjacent to the existing wastewater treatment plant. The wastewater treatment
plant has contingency and additional capacity and performance is being actively monitored to confirm capacity is
appropriate. Appropriate gravity connection points have been provided as part of previous future-proofed civil
works in earlier staging.

The wastewater treatment plant is modular in design and can be upgraded (additional capacity added) as part of
the extension works if required. Following treatment, the wastewater is dispersed to primary wastewater disposal
beds to the South-West of site. A reserve Wastewater Field has been located at the North-East end of the
extension area as per previous reporting by Ormiston & Associates and as constructed. There is contingency in the
wastewater treatment and discharge system as consented with Waikato Regional Council to accommodate
additional wastewater and should additional capacity be required; revision can be sought from the Regional
Council separate to the District Council consenting process.

We have undertaken a capacity check on wastewater treatment as shown in Table 1 and note that the treatment
system is modular with the ability to ultimately increase capacity should this be required however these initial
calculations indicate that the system should be able to cater for the overall development. This is partly due to a
future-proofed design and further confidence in that treatment requirements are generally lower than initial
calculation. With reference to Figure 3 below it is noted that the current wastewater primary treatment system in
Green and the Reserve Area in Orange. We note the space in red as possible extension if required and that there
are additional vacant areas shown blue should as suitable locations demonstrating surplus capacity to
requirement.
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Table 1: Wastewater Treatment Capacity Check.

Wastewater Calculations (anticipated occupancy upon completion)

271 Units @ 1.7 Occupancy (1651 / day)

80 Care Units @ 1.0 occupancy (220l / day)
40 Staff at 50 | / day

60 Guests at 15 | / day

| & | at factor of 1.6

Wastewater Calculations (based on occupancy March 2024)

76016 |/day
17600 |/day
2000 |/day
900 |/day
57909 I/day
154425 |/day

155 Units @ 1.7 Occupancy (1651 / day) 43478 |/day
0 Care Units @ 1.0 occupancy (2201 / day) 0 I/day
100 Staff (include construction) at 50 | / day 5000 |/day
30 Guests at 15 | / day 450 |/day
| & I at factor of 1.6 29357 I/day
78284 |/day

51%

The current occupancy is considered representative of 50% of total anticipated occupancy upon completion.
At 50% development (equiv.) the actual demand is 45,000l /day (refer Chart November 2023 to March 2024).
The existing treatment plant has been designed for 130,00 |/day

As such, the treatment plant is currently underutilised to its actual design capacity.

Note: The treatment plant and performance is monitored and recorded daily.
Note: the treatment plan is modular in nature and capable of expansion.
Note: There is approx. 100m3 of storage in manholes in lines as a matter of additional contingency / risk reduction.
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Figure 2: WW Flow Chart November 2023 to March 2024
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Figure 3: Indicative spacing for wastewater disposal and reserve space allocations.

3.0 Stormwater Management:

The overall stormwater strategy for the extension is for the development of a reticulated infrastructure network
that will channel stormwater from the road, access network, buildings, and hardstand areas to the existing
attenuation system for treatment and soakage. See Kotare Consultants stormwater plans in Appendix A for
Stormwater Concept. Appropriate gravity connection points have been provided as part of previous future-
proofed civil works in earlier staging. Roading and swales have been designed to convey secondary overland storm
flows to reticulation networks as appropriate.

The attenuation system is designed to attenuate stormwater events to at least the 100-year event and, at a certain
level greater than the 2-year event, on overflow will facilitate some stormwater discharge to the existing receiving
swale downstream to the West of the wider site. Further localised attenuation and soakage will be implemented
in localised locations within the extension as required either for individual units or larger catchment areas inclusive
of roading where required to increase capacity. Specific soakage testing will be undertaken as part detailed design
inclusive of respective soakage tanks where required.

The combination of the attenuation basin and the overflow are designed to keep any flows discharged to the
immediate downstream environment to be in line with existing pre-development rates. Any existing inflows to site
have been considered and allowed for within the proposed stormwater system model. See Appendix B for Te Miro
Water Stormwater Reporting and further detail related to the site’s stormwater philosophy and design.

TAMAHERE COUNTRY CLUB EXTENSION INFRASTRUCTURE REPORT
Tamahere Country Club Limited: 56, 82 & 92 Tamahere Drive, Tamahere 3283

£ KOTARE CONSULTANTS — Unit D Victoria Arcade, 75D Victoria Street, Cambridge 3434 — 07 827 5340 — ciaran@kotareconsultants.nz
Document Set ID: 4350583

Version: 2, Version Date: 28/03/2024




Page 6 of 8

4.0 Water Supply:

s

The overall development has a water reticulation network in place that incorporates a series of bores and a water
treatment plant in close proximity to facilitate appropriate water supply to the extension. A separate irrigation &
firefighting network draws from a lake feature within the development that captures stormwater and has a
backup supply from the bore where required and forms an appropriately sized reservoir.

The design concept layout for the extension water reticulation network is shown on plans within Appendix A with
sizing for the dual network to ensure appropriate capacity. The concept utilises interconnected networks of water,
principal, and rider mains to ensure suitable supply, pressure, and resilience, and valves will be located to ensure
convenience of isolation and maintenance. Fire hydrant location has been considered as appropriate and in line
with standards and requirements. Engineering design, construction, and quality assurance will ensure that
appropriate pressure and water quality are provided for, and all relevant standards met.

There is contingency in the water treatment plan and water take as consented with Waikato Regional Council to
accommodate additional water supply and should additional capacity be required; revision can be sought from
the Regional Council separate to the District Council consenting process.

It is noted that there is a 100m3®and a 200m? reservoir tank on site for potable water resilience and the irrigation

pond has approximately 4000m? of capacity and incorporates the ability for stormwater retention for irrigation
purposes.

We provide a check confirming adequate capacity in water take consented for development as follows:

Table 4: Water Take Capacity Check

Water Take Calculations

People

271 Units @ 1.7 Occupancy (2301 / day) 105961 litres

80 Care Units @ 1.0 occupancy (2801 / day) 22400 litres

40 Staff and 60 Guests at 501 / day) 5000

Total 133361 litres

Cubic Meters 133 m3 /day

Consented - APP143736 355 m3 [/ day

Balance 222 m3/day spare capacity

38% Usage for Potable
Capacity for Potable water is the critical measure and it is noted it only requires 1/third of daily allowable take.

Daily Use People 48677 m3 / year

Irrigation Over Dry Season - 100 days @ 100m3 a day 10000 m3 fyear

Total Usage 58677

Consented 63325 m3 / year

Balance 4648 m3 /year spare capacity

/% Spare Capdacity

Please note there are green stormwater retention mechanisms on site
allowing stormwater to be utilised for irrigation from integrated lake reservoir.

Irrigation will be monitored and can be adjusted as required to ensure compliance with consent.
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5.0 Roading:

Roading infrastructure has been modelled from existing roading design established within TCC, and Stantec has
provided input as per their transport report. See Kotare Consultants plan set within Appendix A for roading layout
and section concepts as they relate to the extension. The concept ensures appropriate interfaces and connectivity
with the wider Tamahere Country Club development to the north.

6.0 Earthworks:

Earthworks plans are included within the Kotare Consultants plan set enclosed as Appendix A. A topographical
site plan is enclosed similarly, and the Geotechnical Investigation Report is incorporated within the master land
use consent application report by BBO.

The earthworks concept has been developed on a relatively flat site to ensure sufficient road grades and consistent
overland flow to common low points; the initial concept proposes approximately 50,000m? of Fill (Solid). The
concept respects existing levels with respect existing farm drains, swales, the existing TCC development and
Tamahere Drive, and ensures secondary stormwater flow is consistent and safe. Preliminary design has sought to
minimise filling requirements and further rationalisation of the design will be undertaken to reduce fill volumes
where possible in course.

The duration of earthworks is anticipated to be 6 — 8 months. It is proposed to have a singular entry and exit point
from site off the existing 70 Tamahere Drive entranceway, inclusive of truck washing infrastructure. A singular
point of entry reduces access points to site and mitigating traffic effects. Designated parking areas on site will
mitigate parking on the existing abutting carriageways. For works in proximity the entranceway and roading,
applicable temporary traffic management plans and CARS approvals will be implemented to suit works where
required.

A bund along the western boundary will be continued as is consistent with the existing development at a height
of approximately 3 meters. There is a protected tree on site and a perimeter constructure fence will be established
outside the dripline to ensure this is protected during works.

The overall Sediment & Erosion Control Strategy is to contain the site with perimeter bunding and for the
maintenance of sediment retention infrastructure at the low points of site in general accordance with Waikato
Regional Council guidelines. Clean and Dirty water diversion bunds will be developed and maintained actively as
appropriate.

Ponding Volume and Sediment Infrastructure will be monitored and maintained to ensure it operates effectively
in line with requirements. Any works around the perimeter will require appropriate bunding / trenching and
sediment fencing to contain sediment runoff and exposed surfaces may require mulch spreading where
appropriate.

7.0 Utility Services:

Waipa Networks, Tuatahi First Fibre, and First Gas can service the development extension via existing networks
in respect electricity, telecommunications, and gas. Waipa Networks Ltd, Tuatahi First Fibre Ltd, and First Gas Ltd
will undertake their infrastructure design for the development in course. Relevant existing services in abutting
roads or crossing site would be located at time of works and maintained or redirected where applicable as part
any construction works.
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8.0 Summary:

This report, in conjunction with the enclosed development concept plan set, stormwater reporting, and
geotechnical and transportation reporting (in the master document), outlines key infrastructure concepts
regarding supply and design and demonstrates availability of service, feasibility of infrastructure, and emphasis
on environmental sustainability. The concepts will be developed further, and a full development engineering set
would be made available for Council Development Engineering review in due course on matters applicable and
as part construction.

Should you have any queries, please do not hesitate to contact the undersigned.

Yours faithfully,

Ciaran P. Murphy
MNCZIS, BSurv.

Director

Kotare Consultants Ltd
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TAMAHERE COUNTRY CLUB — SOUTH AND EAST EXTENSION DRAFT DATE 09-06-2023

TO: Emily Patterson — BBO and Ciaran Murphy — Kotare Consultants
FROM: Mike Chapman and Arun Gopi —Te Miro Water
SUBJECT: Stormwater Management South and East Extensions — Tamahere Drive, Tamahere.

INTRODUCTION

In May 2023, Te Miro Water were engaged by Kotare Properties to undertake a re-design to accommodate additional
stormwater runoff from the proposed TCC Stage 3 extension. Note Stage 3 is now referred to as the south extension
(Figure 1). The drawing set relating to stormwater is provided in the Appendix.

In June 2023 Te Miro were subsequently engaged by Kotare Consultants to provide further assessment for the
eastern extension (in addition to the earlier southern extension) also shown in Figure 1. The key stormwater
objectives when looking at both extension areas are:

1. Provide a stormwater solution for south and east TCC extension areas. The runoff from both areas
ultimately reaches the communal soakage basin (as part of Stage 2). This basin discharges to existing drain
(at existing 100yr peak flow) which runs north under Airport Road into the Tamahere rural residential area.

2. Each extension will need to provide additional attenuation within the site because the communal soakage
basin and existing pipe network does not have capacity to accommodate peak flows and runoff.

3. TRITON chamber systems are proposed to provide additional attenuation with controlled outlet to the
existing 10- year primary pipe system to the soakage basin (already constructed within Stage 2).

4. The TRITON system in the south and east areas are designed to accommodate runoff from both lot and
accessway impervious areas. TRITON systems are currently provided within the TCC Stage 1 development.

5. HEC HMS model is revised to check spill > 10 year up to the 100 year continues to be safely contained
within the soakage basin with peak flow to existing drain at no more than existing peak flow.

6. This memo retains the earlier assessment for the south (previous referred to as Stage 3) but now includes
the east area.

RESULTS- SOUTH PRECINCT

The HEC HMS results show runoff from the southern extension can be accommodated within the current basin
(design as part of Stage 2). However, TRITON systems are now recommended due to the additional runoff from the
east extension and need to restrict flows to the existing pipe capacity now installed within Stage 2.

The consented stormwater design solution for Stage 2 includes a communal stormwater soakage basin along the
northern boundary which is designed to soak up to the 10yr event. A weir control is provided to the existing drain to
manage flows above the 10yr up to the 100yr. Flows are attenuated to the existing 100-year peak flow entering the
drain.
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WATER

A re-use system is also provided with initial flows from the 10yr primary network entering the soakage basin being
initially directed to HYNDS defender units prior to being pumped to a sperate feature pond for irrigation and
firefighting. The re-use volumes are not considered in the soakage design or water quality treatment forebay so in
this sense they provide additional benefits to the overall stormwater solution. Stage 3 will also drain to this basin
with first flush also directed initially to the HYNDS units and then to the feature pond.

For the south precinct two previous stormwater management options were assessed with Option 1 being the
preferred option.
1. Accommodate south extension (all pervious and impervious areas) within the existing Soakage basin
(located in Stage 2) while maintaining existing peak flows offsite to the existing drain in accordance with the
WRC discharge consent. It is noted the basin has been enlarged compared to the basin submitted in the
SMP for Stage 2 Resource Consent.
2. Undertake on lot soakage up to the 10yr (roof areas) with only road and pervious areas going to the basin.
Spill to the basin from lots will however above 10yr. This option would reduce pressure on the basin if
existing storage capacity was insufficient.

[

:“:ir‘_\
& S

o

Figure 1: South and East Extension in relation to Existing Stage 1 and 2 (SW plans for south and east areas are
provided in the appendix)
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ORIGINAL HEC HMS MODEL TO SUPPORT SOUTH EXTENSION ONLY

A HEC HMS model was built (for Stage 2) to assess the current soakage basin capacity and control peak flows to the
receiving environment (farm drain) to existing peak flows (determined separately by from TUFLOW 2D modelling).
This model was then updated to include runoff from the south area —importantly a revised depth-elevation table
was included in the model (provided by Kotare consultants).

To re-cap, the existing soakage basin results (based on runoff from Stage 2 only) are:
The pond base elevation: 46mRL

Maximum 100yr level: 46.9mRL

Freeboard: 47.4mRL

Peak flow to drain: 0.6m3/s

The new design inputs for the south extension are as follows:

South area catchment was divided into 3 land use sub catchments (Table 1). 1. pervious (greenspace including road
berms, gardens reserve etc), 2. Roof and 3. road/driveways/pond.

TABLE 1
Lots ) Impervious (Road+
Type Roads Small Pond (lake) Pervious Total area
(roofs) small pond)
Area
(ha) 0.94 1.3051 0.051 3.47 1.36 5.77
a

Scenario 1: Test the current basin with base elevation = 46mRL (see depth elevation table below) and spillway to
rural drain at 46.9mRL. As above this scenario includes Stage 3 as well as the original Stage 2 runoff.

| Paired Data Table Graph

Elevation (M) Area (1000 M2)
46.0 5.7020
46.9 7.4120
47.4 8.3639

The peak discharge was within consent limit = 0.75m3/s (limit is 0.8m3/s), however peak 100yr level is 47.27mRL
which is ~400mm above currently proposed 100yr peak level in the basin (from just Stage 2) resulting in freeboard to
FFL now needing to be set higher at minimum 47.8mRL. Weir length (alongside drain) = 2.25m

Scenario 2: Use depth elevation table starting at 45mRL to provide greater storage (Figure 3 shows current basin
under construction). The revised — larger- basin is under construction. Resulting in keeping peak discharge rates to
the drain to consent limits. The spillway level (broad crested wooden weir to drain) remains at 46.9mRL (as per
current design) providing 300mm height difference to prevent backflow from the drain into the basin (drain invert
~46.6mRL).
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Peak discharge is within consent limit = 0.5m3/s (limit is 0.8m3/s). Peak 100yr level is now lower at 47.00mRL which
complies with required freeboard to FFL set at minimum 47.5mRL. Weir spillway is set at 46.9mRL and weir length is
now increased to 5m (parallel to drain bank) to keep peak 100yr level to 47mRL. Essentially a shallow 100mm spill
depth along this 5 m length. Peak storage Depth = 11,000m?3.

|&2 Paired Data Table Graph

Elevation (M) Area (1000 M2)

45.00 0.0000
45.10 3.4710
45.20 3.9970
45.30) 4.2540
45.40| 4.5120
' 4.7750
45.60| 4.9590
45.70 5.1440
45.80, 5.3290
45.90 5.5150
46.00 5.7020
46.10 5.8900
46.20 6.0780
46.30 6.2660
46.40 6.4560
46.50 6.6460
46.60 6.8360
46.70| 7.0280
46.80| 7.2200,
46.90| 7.4120
47.00 7.6050|
47.40 8.3639|

|

Figure 2: Revised Soakage Basin Depth-Elevation Table provided by Kotare Consultants.

Figure 3: Soakage basin under construction (6 April 2023) — showing scruffy inlets to HYNDS unit prior to pumping

i

first flush to feature ponds.
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TRITON SIZING — SOUTH AND EAST EXTENSIONS

The assessment above (from previous memo) highlights runoff from the south extension could be contained within
the communal soakage basin especially given the revised as built depth-elevation table (enlarged basin during
construction resulting in no need for on-site attenuation). However, a TRITON system is also required as outlined in
the introduction, given we now have the south and east extension areas and a stormwater network installed in stage
2 which was not designed to take primary flows from upper areas.

The TRITON system calculations are provided in the appendix for both the south and east areas and summurised in
Table 2. It should be noted that the systems are designed conceptually at this stage assuming a conservative
50mm/hr soakage rate (as was used for the soakage basin) and a 70% impervious area for the lots and roads. Also,
the final configuration (length and width) is to be determined to best fit within the built form for each area.

At detailed design we recommend further soakage testing at each location to confirm final rates for design. The
preliminary TRITON dimensions are shown in Table 2

TABLE 2
10-year rain Storage volume Length Width
South Extension 2,000m? 200m 13m
East Extension 800m3 80m 13m

HEC HMS MODEL UPDATES

The HEC HMS model (originally developed for Stage 2 basin sizing) was updated for the south area and then again
with the south and east areas (Figure 4). The results show the soakage basin has capacity to accommodate the 100
Year minus 10 Year flows (10 year is now contained within the TRITON system) from the southern and eastern
precincts. The peak flow from the basin to the existing drain is well within the consented existing peak flow of
0.8m?/s. For reference the earlier peak outflow was 0.5m3/s when we assumed the whole of southern precinct was
discharging to the basin ie. No TRITONS and no east precinct included.
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Figure 4: HEC HMS schematic with inclusion of both south and east precinct as well as original Stage 2
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: Su na is 10 0 F'C
Project: Tamahere Stage 6 & 7 Simulation Run: 100YR ATTENUATION
Reservoir: Pond
Start of Run: 01Jan2000, 00:00 Basin Model: DEVELOP-ATT-POND+INF
End of Run:  02Jan2000, 00:00 Meteorologic Model: 100

Compute Time:09Jun2023, 15:37:54 Control Specifications:Control 1

Volume Units: () MM © 1000 M3

Computed Results

Peak Inflow: 2.564 (M3/S) Date/Time of Peak Inflow: 01Jan2000, 12:20
Peak Discharge: 0.181 (M3/S) Date/Time of Peak Discharge:01Jan2000, 15:18
Inflow Volume: 13.416 (1000 M3) Peak Storage: 0.0 000 M3)
Discharge Volume:2.897 (1000 M3) Peak Elevation:

Figure 5 output from HEC HMS showing peak elevation and discharge from the basin.

CONCLUSIONS

1. The original memo (for the south area only) has been further updated to reflect inclusion of the east
extension. Updates include revised HEC HMS model and requirement for TRITON systems to augment
attenuation previously provided by only the basin.

The HEC HMS model previously reflected runoff from just Stage 2 for the earlier consent.
The current soakage basin and installed pipe network for Stage 2 cannot accommodate runoff and peak
flows from the south and east extension areas, which when combined amount to a similar area to Stage 2.

4. Therefore, TRITON systems are proposed in the south and east precincts to store, soak and attenuate
runoff. Spill from each TRITON system for flows above the 10 year will be conveyed to the communal basin
within the pipe network (given flows from Stage 2 will have passed already through) as well as within the
road network.

5. The final configuration of the TRITON systems (length and width) will be confirmed at detailed following on
site soakage testing.

6. Input hydrology parameters for south and east pervious and impervious areas remain as per the Stage 2
scenario — 70% impervious.

7. Arevised depth-elevation table was provided by Kotare Consultants. The soakage basin has been deepened
by 1m compared to the original design for Stage 2 consent. Providing approximately 5,500m3 more storage
volume. The top area is also increased compared to the original consent. Original depth of 46mRL lowered
to 45mRL.

8. The HEC HMS model results show the basin can accommodate additional runoff from south area while
limiting 100yr peak flows offsite to less than existing peak flows. Peak 100-year elevation in the basin =
47.00mRL. Freeboard to FFL should be set minimum 47.5mRL.

9. Peak elevation is maintained at 47mRL using TRITON system to manage 10-year runoff from south and east
areas.

10. The weir spillway to the existing drain should be lengthened from 2.25m to 5m to keep elevation to
47.00mRL (~100mm spill depth over weir) to provide sufficient freeboard.

11. Peak discharge is within consent limit = 0.5m3/s (limit is 0.8m?3/s).
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LIMITATIONS

This report is for the use by Kotare Consultants Ltd and Sanderson Ltd. The report should not be used or relied upon
by any other person or entity or for any other project. No responsibility is accepted by Te Miro Water Limited or its
directors for the accuracy of information provided by third parties and/or the use of any part of this report in any

other context or for any other purposes.
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APPENDIX

Tamahere Country Club

TRITON sizing for south and east precincts

Objectives:

1. Size TRITON system to manage runoff from imperious areas up to the 10-year storm event.

2. To alleviate pressure on the soakage basin and existing downstream primary stormwater
network.

3. Use HEC HMS to check spill from TRITON system is accommodated within the communal
soakage for events > 10 year up to the 100 year.

Southern Precinct

Contributing Catchments: Ato R

A=5,168m> B=4,269m?> C=1,953m? D=1,819m? E = 4,608m? F=4,172m? G =3,147m? H=
2,894m? |=4,140m? J=1,115m? K=5,520m? L=1,231m? M =2,038m? N =3,299m? O =
1,682m?2 P =3,007m?> Q=2,038m? R =886m?

Runoff Coefficients used: Impervious - 0.9 and Pervious - 0.3

Triton accommodates the 10-Yr runoffs from Catchments A to R
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Parameters

Units: ‘ Metric v‘
Storage Volume: [ 2050 |cum
Chamber Selection: | 522 v}
Header Row Position: ‘ Right v‘
Fill Over Embedment Stone: | 300 | mm

Min 300 mm fill over embedment stone

Controlled By: | width v‘ 135 |m

Embedment Stone: (mm)

Over: (150 | Under:| 150 | Porosity: (04 |

Min 150mm over and under

Indicative dimensions — can be split into shorter and wider lengths. To be confirmed at detailed
combined with on-site soakage testing to confirm final dimensions.

200.28 m

12.85m |

T T 1T
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Project Results

59°-529
55°-522

6.0 -522,C10,M6 ~—o - worclo ™
34" - M6
@ Cover Over System: 300 mm
@) Height Of Chamber: 888 mm
€) Embedment Stone Under Chambers: 150 mm
) Section Height: 1189 mm
) System Depth: 1489 mm
) Volume of Embedment Stone Required: 1676 Cu. m
() Volume of Fill Material Required: 772 Cu.m
Total Storage Provided: 2054 Cu. m
Type Of Chambers: S-22
# Of Spacers Required: 7
# Of Chambers Required: 2263
# Of End Caps Required: 18
Required Bed Size: 2575Sq. m
Volume of Excavation: 3061 Cu. m
* Area of Filter Fabric: 3081 Sq. m
# of Chambers long: 281
# of rows: 8
Actual Trench Length: 200.28 m
Actual Trench Width: 1285 m

* Filter Fabric quantity for Fabric on Top and Sides of System Only, does not include overiap
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Triton System Dimensions

L [ 20028 [O Area 257136 m? SCA 16,362 [
w m Vol (net) FUENTE m® Infiltration Rate 139605 [

D 089 m Constant Outflow -Us

Corsin ] 10 Ve

mmhr  Usec  m o’ w Red Cels: use enry

wmn JECEH 1137 6819 (T3 13805 |

20 min [ELY 785 9424 CETI 11505 | Green Cells: indicate excess system capacly (values are posive)

30 min 627 11280 1063.6

1hr 2 15113 T 6673 | Yelow Cels: indicate siorage shorfal (values are negatve)

2 hrs 73 19684 TR 3389 |

o v o s

12 hrs 79 4149 18707 D%

24 s a7 40519 9635 LT
| 27 |

Refer to Cirex® Stormwater Calculator Terms & Cond#on of use

48 hrs 27 27 47242 61766 0.0 0.0

Eastern Precinct

Contributing Catchments: A, B, Cand D
A=2,971m? B=7,457m? C=6,413m2 D =3,287m?
Runoff Coefficients used: Impervious - 0.9 and Pervious - 0.3

Triton accommodates the 10-Yr runoffs from Catchments A, B, Cand D
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Under: Porosity:

Units: | Metric
Storage Volume: |300
Controlled By: | Width
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Chamber Selection: | .22
Over:

Header Row Position: | Right
Fill Over Embedment Stone: [300
Min 300 mm fill over embedment stone

Parameters
Embedment Stone: (mm)
Min 150mm over and under
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Project Results

59°-529
55°-522
40°-C10
34 - M6

6.0" - $22.C10.M6 —» -

-

@ Cover Over System: 300 mm
&) Height Of Chamber: 888 mm
€) Embedment Stone Under Chambers: 150 mm
() Section Height: 1189 mm
@ System Depth: 1489 mm
() Volume of Embedment Stone Required: 664 Cu. m
() Volume of Fill Material Required: 303 Cu.m
Total Storage Provided: 804 Cu.m
Type Of Chambers: S-22
# Of Spacers Required: 7
# Of Chambers Required: 879
# Of End Caps Required: 18
Required Bed Size: 1012 Sq. m
Volume of Excavation: 1204 Cu. m
* Area of Filter Fabric: 1230 Sq. m
# of Chambers long: 108
# of rows: 8
Actual Trench Length: 78.74 m
Actual Trench Width: 1285 m

* Fikter Fabric quantity for Fabric on Top and Sides of System Only, does not include overiap
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TAMAHE

RE COUNTRY CLUB STAGE 6+7 DATE 12/10/2023

TO:

FROM:

James Templeton, WDC
Cc to Kathryn Drew BBO and Ciaran Murphy, Kotare Consultants

TE MIRO WATER CONSULANTS LIMITED (MIKE CHAPMAN & ARUN GOPI)

SUBJECT: S92: LUC0060/24-LDE response- 3 Waters mattersTamahere Country Club (TCC)-Stormwater

South and East Stage (Stage 6 + 7).

Dear Jam

Thank yo
below an

Itis notc

es,

u for review comments. This memo addresses your s92 query dated 13 September 2023 as per italics
d snip from the relevant section in the Waikato RITS.

lear within the Kotare report if the pipe grades (0.33% and 0.4% instances) proposed within the drawing

detail have been assessed by Te Miro to meet suitable self-cleaning velocities as per RITS minimum grade.
RITS spec:

4248 Minimum Gradients and Flow Velocities in Pipes

Pipe gradients should be at a grade that prevents silt deposition. The minimum velocity
should be at least 0.6m/s at a flow of half the 2 year ARI design flow. For velocities

greater than 3.0m/s specific design to mitigate erosion is required.

As requested, we have now completed an assessment of the stormwater reticulation for the self-cleansing criteria

in accordance with the RITS guidelines. The minimum gradients and flow velocities in pipe network required to

prevent silt deposition has been assessed and the results/solutions are provided below for both the south and

east exte

To summ

1.

Document Set ID: 4350583

nsions.
urise we have:

Provided the pipe sizing spreadsheet for both the south and east precincts with the design velocities
listed for each pipeline.

The lines with the minimum design velocities have been assessed for a flow of half the 2 Year design
storm in Hydraulic Toolbox.

The results from Hydraulic Toolbox show that all the lines except for the line from Catchment J in the
south precinct can achieve the minimum velocity of 0.6m/s specified in RITS. The low velocity for
Catchment J is due to the small size of the catchment and hence the low flow and corresponding velocity.
The minimum velocity required to achieve the self-cleaning criteria has also been calculated for the line
from Catchment J and recommended.

The pipe assessment for the eastern precinct is shown in Figure 1-4 and for the southern in Figures 4-8.

Version: 2, Version Date: 28/03/2024



Tamahere Stage 6 & 7 Pipe Sizing

Eastern Precinct

Tamahere Stage 6 & 7
FACTORS

Tc mins 10 Bunoff Coefficients

£ years 10 Bd Cats - 85% Impervicus & 15% Pe 0.8

i mm/hr 12.05|RCP €.0 - 2 year “0O.YSuper Lots, Lots 0.7

Pipe Coeff. (mm) 1l.5|Concrete pipe Houses 0.5

FIFE LINE INCREMENT AREA COEFF. | INTENSITY | EQUIVALENT AREA FLOW DIA GRADE CAPACITY WVELOCITY |CAPACITY
~ ~ ~ ~
(ha) (mm/hr) Increment Sum (1/s) {mm) (%) (1/s) (m/s) Check

Main Lines to SWMH 5-D
SWMHS-E to SWMHS-D Catchment D 0.3287 0.70 13 0.2301 0.2301 8.3 300 0.40 &5 0.5 yesg
Main Line to SWMH 3-E
SWHMHZ-F to SWMH3I-E Catchment C 0.8413 0.70 12 0.44825 0.44858 16.3 3758 0.20 a3 0.7 yes
Main Lines to SWMH 1-G
SWHMHL-H to SWMHL-G Catchment & 0.2571 0.70 13 0.2080 0.2080

Catchment B 0._7457 a.70 13 0.5220 0.7300 26.5 375 040 117 1.0 yes

1.40350

Figure 1: Pipe Sizing spreadsheet for Eastern Precinct (half 2-year rain event)
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Channel Analysis
Type: |Circular LI Defing... | ey valve
Flow 0.016
Side Sl 121 ID.D H: 1w
iee Slope 1 (21) Depth 0111
Side Slope 2 (225 IEI.EI H: 14 Area of Flow 0027
Channel W/icith (B): ID'EI (i) YWetted Perimeter 0432
Fipe Diameter (D): |U-3?5 {m) Hydraulic Radius 0.064
Langitudinal Slope: ID-DU2 (myfm] Awerage Velocity 0.594
banning's Foughness: IEI.EH 20 Top Width (T) 0.343
Froude Mumber 0.663
Critical Depth 0.0
(& Enter Flow: |n.n15 (cms) Critical Yelocity 0733
¢ Entar Depth: REE (m) Critical Slope 0.004...
Critical Top 'Width 0.321
Calculated Max Shear.. 2182
Calculate | Calculated Avg Shear.. 1.246
Flot... | Compute Curves... |
0K Cancel

Figure 2: Hydraulic Toolbox result for the line to MH3-E

The pipeline to MH3-E is having the lowest velocity in the east precinct. Figure 2 shows the average velocity for a
flow of half the 2 Year design storm is 0.6m/s (1dp), this meets the RITS minimum values as per RITS.
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Southern Precinct

Tamahere Stage 6 & 7
FACTORS

Te mins 10 Bunoff Coefficients

£ years 10 Bd Cats — 25% Impervious & 15% Fe 0.8

i mm/hr 13.05(RCP €.0 — 2 year *0.g5uper Lots, Lots 0.7

Pipe Coeff. (mm) 1.5|Concrete pipe Houses 0.5

PIFE LINE INCEEMENT AREA COEFF. | INTENSITY | EQUIVALENT AREA FLOW DIA GRADE | CAPACITY VELOCITY CAPACITY
- - - h |
(ha) (mm/hr) Increment Sum (1/=) {mm) (%) (1/s) (m/s) Check

Main Lines to SWMH 17-A
SWHMH17-B to SWHMHL7-Z Catchment I o_4140 .70 13 0.2858 0.28598 10.5 200 040 65 (O] yes
Main Line to SWMH 18-A
SWMH12-B to SWMHLES-L Catchment E 0_5520 .70 13 0.38e4 0.38€4 14.0 300 040 65 (-] yes
Main Lines to SWMH 10-A
SWMH10-E to SWHMHLO-D Catchment P 0._3007 0.85 13 - [ 0.3318

Catchment O 0_1E82 .70 13 0.1177 1.04585

Catchment L 0.1231 0.30 13 0.05385 1.14380

Catchment R 0.0886 0.30 13 0.070% 1.213%

Catchment N 0.32583 0.70 13 0.230% 1.44358

Catchment M 0.2038 0.70 13 0.1427 1.5925

Catchment H 0.2894 0.70 13 0.2026 1.7551

Catchment E 0_4608 0.70 13 0.3226 2.1176

Catchment Q 0.2038 0.40 12 0.0815 2.19391 79.7 525 0.40 285 1.2 yes
SWHMHLO-D to SWMHLO-C Catchment D 0.1l219 0.70 12 0.1272 2.3265

Catchment C 0.1952 0.50 12 0.0977 2.4241 27.9 €00 0.40 405 1.4 yes
SWHHLS5-C to SWMHLS-B Catchment B 0.42€9 0.70 12 0.2988 0.2928 i0.8 200 0.40 65 0.3 yes
SWHMH15-B to SWHMHLS-Z = .70 13 0.0000 0.2588 10.8 200 040 65 (O] yes
SWHMH15-2 to SWHMHLO-C = .70 13 0.0000 0.2588 10.8 200 040 65 (O] yes
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SWMH10-C to SWMHIO-BE = 0.70 13 .2009 €00 405 yes
SWMH1&-D to SWMH1&-C Catchment ~ITTE 0.80 13 .0852 300 59 yes
SWMH1&-C to SWMH1&-B - .70 13 .0009 300 59 yes
SWMH1&-B to SWMH1&-2 Catchment .3147 a.70 13 .2203 300 59 yes
SWMH1E-2 to SWMH1O0-B Catchment .4172 0.70 13 2320 375 106 yes
SWMH10-B to SWMHLO-Z Catchment -5168 0.70 13 3€ls 675 552 -5 yes
SWMH10-2 to SWMH7-E = .70 13 .00aa 675 552 .5 yes
Figure 5: Pipe Sizing spreadsheet for Southern Precinct




TE
MIRO.

WATER
Channel Analysis
Type: |Circular LI Define... |
Flow 0.003 cms
Side Sl 1 {21} ID.D H: 1w
ide Sepe T (21) Depth 0.047
Side Slope 2 (22): ID.D H: 1w Area of Flow 0.007 "o
Channe! Width (B): ID'D {m} ‘Wetted Perimeter 0.244
Fipe Diameter (D): |U-3 {m} Hydraulic Radius 0.029
Longitudinal Slope: ID.IJDSS {rryfm) Average Yelocity 0452 mis I
Manning's Roughness: ID.IJ1 20 Top Width (T) n.21a m
Froude Mumber 0.am
Critical Depth 0.042 m
& Enter Flow: In_una fcms) Critical Welocity 0633 rrfs
» St Bl 0047 (m) Critical Slope 0.00527  mfm
Critical Top Width 0.208 m
Calculated Max Shear Stress 1520 i ™2
Calculate | Calculated Avg Shear Stress 0938 Nfm™2
ot [ comnecines, | T

Figure 6: Hydraulic Toolbox result for the line from MH16-D to MH16-C and MH16-C to MH16-B at 0.33% grade

The pipeline from MH16-D to MH16-C is having the Lowest velocity and the average velocity (sub catchment J in
Figure 9) for a flow of half the 2 Year design storm is 0.45m/s (Figure 6), however this is a small catchment with
low flow. To achieve the minimum velocity of 0.6m/s, we would have to increase the grade to at least 0.75% for

this line as shown in Figure 7.

Channel Analysis X
Type: |Circular LI Define... |
Flowy 0003 cms
Side Sl 10210 ID.D H:1w
ide Slape 1 (21) Depth 0038
Side Slope 2 (Z2): ID.D H: 1y Aram of Flow 0005 |mee
Channe! Wit (B): ID'[| {m) Wetted Perimeter D220 m
Fipe Diameter (D). |U-3 ) Hydraulic Radius 0024 m
Longitudinal Slope: IU-UU?5 {rmfrm) Average Yelocity 0603 | mys I
Manning's Roughness: ID.D1 20 Top Width (T) nzm m
Froude Mumber 1183
Critical Depth 0042 m
@& Enter Flow: |n.una {cms) Critical “elocity 0533 mfs
C Enter Depth: 0033 ) Critical Slope 0.00527 'mfm
Critical Top “Aidth 0208 m
Calculated Max Shear Stress 2834 MNfm™2
Calculate | Calculated Avg Shear Stress 1774 [Njm™2
Plot. | compuecuves. |
oK | Cancel |

Figure 7: Hydraulic Toolbox result for the line from MH16-D to MH16-C and MH16-C to MH16-B at 0.75% grade
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Channel Analysis

Type: |Circular LI Define... |

Flow n.011 cms
Side Slope 1 (21} H:w Depth 0.088
Side Slope 2 (22): H: 1y Area of Flow 0.m? m"2
Channel Width (B): (0.0 ) \Wetted Perimetar 0.343
Pipe Diameter (0):  |0.3 (m) Hydraulic Radius 0.050

Langitudinal Slope:  |0.0033 {myrm)

AR

banning's Foughness:  |0.0120 Top Width (T) 0.273 m
Froude Mumber 0.828
Critical Depth 0.080 m
@ Enter Flow: (cms) Critical Welocity 0.746 mys
C Enter Dspth: () Critical Slope 0.00483  mym
Critical Top Width 0.265 m
Calculated bdax Shear Stress 2836 Mfm ™2
Calculate | Calculated Awvg Shear Stress 1.623 Mfm”™2
ot | compiecines. |
oK | Cancel |

Figure 8: Hydraulic Toolbox result for the line from MH16-B to MH16-A showing velocity at 0.33% grade

The pipeline from MH16-B to MH16-A (sub catchment G and F) is having the next lowest velocity and the average

velocity for a flow of half the 2 Year design storm is 0.65m/s as shown above in Figure 8, which meets the RITS
minimum values as per specs.
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LOT 3
DP 330380 SOAKPIT SYSTEM
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CATCHMENT AREAS

5,168m? |RS100EXTN
4,269m*_|RS102EXTN
1,953m? | WEST BACKYARD AREAS LoT1
1,819m" |SOUTH AREA END OF RS100EXTN DP 407103
4,608m*_|RS100 SECTION ALONGSIDE SWALE
4,172m* |RS109SECTION {673
3,147m*_|RS109SECTION DP 247835
2,894 _|RS100 SECTION ALONGSIDE SWALE
4,140m* |RS110 (ACCESS WAY)

1,115m? |RS109SECTION

5,520m? _|RS111 (ACCESS WAY)

1,231m? |RS109SECTION

2,038m* |RS100SECTION ALONGSIDE SWALE
3,299m" |RS100SECTION ALONGSIDE SWALE

1,682m* |HEALTH CENTRE
3,007m* _|CARPARKING AREA (TO SOAKAGE) 7F

2,038m* |SWALE
886m* |POND

Figure 9: Catchment Plan for Southern Precinct — red box highlights the low velocity section of network from small sub catchment J below RITS 0.6m/s.
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Figure 11: Updated SW Long section drawing for Line 16 from Kotare
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CONCLUSIONS AND RECOMMENDATIONS

1. The pipe sizing spreadsheets provided in this memo demonstrates that all the lines except for the lines
from MH16-D to MH16-C and MH16-C to MH16-B achieve a minimum flow velocity of 0.6m/s to meet
the self-cleaning criteria in the RITS.

2. Thisis due to the small size of the contributing catchment J, which has a low flow of 3.21/s going through
the pipes.

3. Based onthe Hydraulic Toolbox result, a revised gradient of 0.75% (0.33% up to 0.75%) is needed for this
short section of line to achieve the minimum flow velocity of 0.6m/s. Kotare Consultants Ltd has updated
their drawing set with the recommended gradient of 0.75% for the lines from MH16-D to MH16-C and
MH16-C to MH16-B as highlighted in Figure 11.

4. The pipe gradients for all the other lines are at a grade that prevents silt deposition. The minimum velocity
of 0.6m/s at a flow of half the 2 Year ARI design flow is achieved.

5. No pipelines had a velocity greater than 3m/s.
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| Airport Road X Tamahere Country Club

Existing Disposal Existing Development
System Adjacent to Airport Rd

Arts & Crafts
Centre and exhibition hall

Wastewater Treatment Plant
(Refer to Report)
Design flow = 82,000 L/day wastewater and 130,000L/day
total to account for Inflow and Infiltration
Conventional Sewer Reticulation via 2 Pump Stations
Innoflow Technologies AX1600 recirculating textile
packed bed reactor (rtPBR) system.
The amended wastewater treatment system
comprises the following components.
-1 x 6,000 litre triple chamber grease trap to be located
at the cafe kitchen.

11 x 25,000 litre septic tanks (Total 275,000 litres) with
effluent outlet filters on the final tank.
-3 x 25,000 litre pre-anoxic tanks.
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| ‘ ‘
-8 x 25,000 litre recirculation tanks.

-2 x 25,000 litre post-anoxic tanks. 3 an ’
-16 x AX100 recirculating textile filter pods (AX1600). / ‘4 ;;:rﬂ 1 \\ °T:::"°
-2 x 25,000 litre treated effluent tanks. ANN B \,‘\ reR?;:.

Reserve Wastewater | Tamahere Drive |
Disposal Area (4,330m?)
100% Basal Soakage Area

equivalent for whole development.

-High water level alarms in all pump chambers
-Discharge water meter (+/-5% accuracy),
data logger and remote monitoring connection.
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LEGEND

(Refer to Report)

- Discharge volume = 60,000 litres/day. Remainder of
wastewater discharged in existing system.

- Total basal area = 2,000m” comprising 4 beds each
125m long by 4 m wide, by 600mm deep with min 1m
spacing between beds.

- Basal loading rate 30.0 litres/m?/day

- Distribution over bed base by LPED, each bed in 3 zones.
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