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Part A: Introduction

A background to the development



av . e e
ﬂh’”‘h,bj

‘z' ﬂg‘wx .




n‘?-.h.ts ,.- 'tR r'< ”J{‘if;’:; 1-“,
\9!&’

Kinder watercolour of the Three Kings
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BEAUTIFUL AUCKLAND PROPERTY PURCHASED FOR STATE HOUSING

Scenes on the Weasley Trust Estate, Three Kinge, which has been purchased by the Government for the

erection of about 600 houses, It is hoped that the hundreds of fine treecs, planted while the Weasley Training

College occupied the property between 1848 and 1922, will be prescrved. The upper view shows the remaine
of the fhArst college buildings. The Big King, 440fc. high, appears in ths lower photograph.

Figure 49 Photograph from New Zealand Herald, 8 April, 1939, p. 10 Column 2 to 4



S T B e %4 Quarrying
s—w“’ s S wa s 2l and housing
B SR TR 2 development
1940s













Masterplan
vers 228
Sept 201/

/]




Section west to east




Section west to east
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Cascading
Apartments




Tatua onkden

OnyX Apartments

In this established neighbourhood you’re The kitchen is complete with quality
spoilt for choice! With great transport Fisher & Paykel appliances including an
links on your doorstep, the CBD is within integrated fridge, Caesarstone benchtop

APARTMENTS 6km from home and you’ll enjoy easy and lacquered & laminate cabinetry.
access to cafes, restaurants, schools,

SHA Apartments



Part B: Concept

Soakage and geology



Why use Soakage?

ANYONNOE

If rock Is deeper than shown, then construct
manhole on standard precast base.

4. The drilled bore is 1o be positioned under the
MH access for ease of cleaning.

5. ARC requirements:-
Where 1000m? or more of impermeable area
is to be drained to ground soakage, a
Resource Consent will be required.

6. Soakholes may not be located within any

AREI0T D004, ey [Lagas 05|

2

NIW 0001

X

and backfill with .
free draining hardT!l

v Cast iron lid and frame -heavy Ll
dutm road reserve! public and
sealed areas -standard duty
elsewhere 7 |
Ground level
AV4 d I
.... 71 ]5&

- 1050mm or 1200mm
uPVC sewer grade pipe, sized from Table A. \ T precast manhole riser
-Runoff from roof areas must pass through a 4

settling device. Refer to Drawing 09.

-If the total paved area exceeds 20m?, SRR EIp -y = Galvanised ¥on steps |

site runoff must be pre-treated. ) Entry head - |

Refer to Drawings 07, 08, 10. X — l0ss up to § 2

7 z Break out rock
Notes : =
? &3 g == ’

1. All dimensions are in mm (unless otherwise

specified). § ot
2. Depth will vary depending on type of ground £

encountered. V

uPVC liner pipe
~ grouted into rock

100mm Drilled bore MIN -
number to be determined by
size of development and
resuits of test drilling.

C{

MAX MIN Overfiow
Catchment  [Pipe Sie
Area* (rmm)
210m’ 100
350 m” 125
550 m® 150
1000 m* 200

* Meaasured as equnalent
mpavious aea

{rick)

Cliemt ‘:
[ AUCKLAND CITY

Project :
Stormwater Soakage
Design Manual

Title :

Rockbore Soakhole

poo .

building or in a subfloor/basement carpark. Multiple bores to be
staggered in height
7. Refer plan No. 12908/201 for precast PATTLE DELAMORE PARTNERS LTD
manhole construction details.
Scale: NTS
8. An operation and maintenance plan is Froject Mo, : Dearming Mo, + | Reewwon -
required. Refer to Form SM005, AJ88301 05 A
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Soakage Potential in the Meola Catchment

- X ST W AR T A Soakage
N2 =Sy AN Potential

(after PDP

and Miselis)
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FLETCHER LIVING - THREE KINGS PRECINCT
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FLETCHER LIVING THREE KINGS PRECINCT

GM

. Basalt
dECBF
ECBF

L Fill

- Scora

- The Bucket

Unknown

Plunge +21
Azimuth 289

2

R.L. 49.0 Section, See

Figure 3c

FIGURE 3B: CROSS SECTION THROUGH CRATER
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Three Kings Volcanic Crater
Former Three Kings Quarry




Groundwater
model and
soakage

Sg_akage Zone

Figure D-12: Modelled Infiltration Zones (also showing Section BB’)



Part C: Design Approach

Key design constraints and overall approach
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BH2B (Inside the cones)
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Figure D-2: Groundwater Level Hydrographs for BH2B (inside the crater)
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Figure D-13: Groundwater Mounding along Section BB’ (Figure D-12)




y.

EXSTING DEVELCPMENT
STCRMWATER CATCHMENT
BOUNDARY TO SOAKAGE

EXSTING DEVELCPMENT
STORMAATER SUB-CATCHMENT
BOUNDARY TO SOAKAGE

T 1, 17002047 10:34 m

Catchments

oTis
1. AERWL IVAGERY - OLWRRY AREA (FLOWN JAN 2054) SUFPLED BY PRECISION
AERWL SURVEYS.
2 ALRWLIMAGLRY - REVAINCER (FLOWN 2010 PROVIOED UNDER LICENGL
ALICKLAND CUNCIL Wedd MAKES MO CLANS AS TDITS RELIABLITY,
ACCURACY OR ADEQLALY FOR ANY PARTIOLAR PURPOSE
3. CADASTRAL INFORMATION DERIVED FROM LINZ DATA

I
[ A |isSUEDFORCONSENT |
NO. REVISION

Fletcher Living

PROJECT :
THREE KINGS,
STORMWATER
MANAGEMENT PLAN

TITLE :
POTENTIAL
SURFACE WATER CATCHMENTS
TO THREE KINGS DEVELOPMENT

pop 205

PATTLE DELAMORE PARTNERS LTD

REVISION

r1e0  asessyamooon ney s




/—' FLETCHER LIVING « THREE KINGS FRECINCT

External Catchments Three Kings Catchments

r: ) r© ™ - =y r ™) ' ™\ - )
HMZext] a2 Cl&C2
Aextd Aexts Bl2ext Al Bl Y

Ground
water levels

B10
B11

BRASGRD

c10

L 4 L 4 w
QAR AAAZ - r ,
i i i i T
O prﬂl o =2 year flaw
4 I S“‘m‘? » QP > ~ South Fast Northeast
e N storsge || sounweststrage [ "I storsge [ sormge. "] Stomee
Combined
Sewer » v —
—
L J v v v

A A i
A A PA Mg Brdndng ~Zahe - . Zone- s Zane -
A A A A A A A A A A i

FIGURE 11: HEC-HMS STORAGE AND SOAKAGE MODEL SCHEMATIC

\\‘- PATTLE DELAMORE PARTHERS LTD




Flood Risk

Floor levels adjacent to the sports field were set based on
either:

1. keeping building floor levels above the 100-year ARI flood
evel:

2. keeping road low points above 100-year ARI flood levels and
overland flow grades; or

3. pipe drainage hydraulics above the 10 year ARI flood level and
minimum required cover.




Flood Risk Scenarios

1. Regular operation of the sports fields (no ponding in the 10
year event)

2. An impaired drainage system scenario

3. Overland flow paths

4. No soakage. Storing the entire rainfall, not runoff, volume for
the 100 year event

5. Two sequential 100 year events with the soakage system
operating at an impaired rate

6. Consideration of the Probable Maximum Flood effects
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Design Approach

The drainage system operates as follows:

1. Stormwater from individual buildings and roads is treated and
discharged to nearby soakage zones.

2. Excess runoff from the north is collected in an eastern swale

and discharges to underground flood storage and soakage in the
north east corner of the site.

3. Runoff from the eastern apartment buildings goes to the
eastern soakage zone below the eastern swale.






Design Approach

4. The eastern swale ends at soakage areas to the north-east
and south—east of the sports field.

5. The sports field drains toward the south eastern or south
western soakage zones.

6. Soakage allows for short term rises in groundwater levels and

drains both vertically into the aquifer and horizontally into
unsaturated zones.

/. A balancing stormwater pipe connects all soakage zones to
make the best use of the available soakage.
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Factor of Safety

Review of soakage factors of safety across NZ—2to 3
Mean permeability rates and level of confidence analysis

Larger extent of soakage adopted based on available geological
strata

Physical testing to achieve the design flow rates



Part D:
Design Issues

Points of interest



Cultural

Early engagement and providing design elements in recognition
of Te Tatua a Riu-ki-uta



Heritage




WSD

Soakage presented a unique opportunity to manage stormwater
on site at a large scale across a full range of hydrological events
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Sediment during construction

Construction phase sediment is a key risk to soakage









Stormwater Quality Treatment

Removing contaminants and part of the system to maintain long
term viability
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Public Assets - Resilience

1. Maintenance of sediment treatment devices

2. Monitoring of groundwater levels and performance of soakage areas
3. What if it blocks?, needs more soakage?

- Monitoring during construction to allow adaption,

- Extension of soakage zones

- Existing groundwater pump
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Summary



Summary

1. The Three Kings Crater acts like a bucket with a overflow to
the Meola aquifer to the north-west

2. No long term pumping

3. Groundwater provides the lower bound for stormwater
storage

4. Flood levels during extreme events set the upper bound for
storage and minimum building floor levels



Summary

5. Floor levels set above storage of the 100 year rainfall volume
6. Water Sensitive Design across a full range of hydrology

/. Construction sediment and post development treatment is
integral to the soakage approach
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