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1.0 INTRODUCTION  

Innoflow Technologies NZ Ltd (Innoflow) present this report which outlines the specification details for the 

proposed wastewater treatment plant to service a new retirement village complex on the Rangitoopuni site located 

in Riverhead, Auckland.  This design includes a communal wastewater treatment plant and land application 

system. This report details the design aspects of the proposed wastewater treatment plant and land application 

area. A set of drawings have been provided to visualise the proposed system. 

 

2.0 WASTEWATER MANAGEMENT DESIGN 

The wastewater management design proposed for this development is designed to treat wastewater generated by 

residents, café patrons and associated staff and visitors. 

The scheme incorporates the following key components: 

 

Wastewater Treatment Plant 

• 7 x 25,000 L Septic tank with effluent filter  

• 7 x 25,000 L Pre-Anoxic tank  

• 6 x 25,000 L Recirculation tank with dosing pumps 

• Stage 1 - 15 x AdvanTex AX100 packed bed reactor pods and activated fan vent 

• Stage 2 – 5 x AdvanTex AX100 packed bed reactor pods and activated fan vent 

• 6 x 25,000L Treated effluent tank with irrigation pump 

• 1 x Pulse Water Meter 

• 1 x TCOM control panel 

• 1 x UV Disinfection unit 

 

Land Application System 

• 2 zones each utilising 1 x 6-Sector sequencing valve 

• Pressure Compensating Dripper Line (58,000 linear meters with dripline laterals at 1m spacing, emitters 

at 0.6m centers, and a dripper rate of 2.0 L/Hr) 
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Figure 1 - Snapshot of Proposed Wastewater Treatment Plant 

 

5.1  Recirculation Tank – Stage 1 and 2 
There are 8 x 25m³ recirculation tanks proposed (6 for stage 1 and 2 for stage 2) to dose the stage 1 and 2 AX100 

packed bed reactors. These tanks are fitted with timer dosed pumps that pump a blend of effluent over the textile 

filters in the packed bed reactor in a timer controlled and flow equalised fashion.  A recirculation splitter float valve 

assembly is also installed in these tanks to ensures that the optimal recycle ratio is always maintained, maximising 

treatment efficiency for a consistently high-quality effluent. 

 

In this way, the recirculation tank ensures that the packed bed reactor receives a continuous source of oxygen 

and food during periods of little or no flow, ensuring that the micro-organisms are maintained at peak condition, 

ready to receive shock or varying that provide the necessary flow rates to dose the textile with effluent.  
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Figure 3 - Picture of Proposed UV Disinfection Unit 

 
 

UV energy, predominantly at 254 nm wavelength has the unique ability to destroy the majority of micro-organisms 

that are exposed to this light.  The ultraviolet rays penetrate the outer membrane of the bacteria, virus, yeast, 

mould or algae and destroys the D.N.A that allow the organism to replicate.  There is no possibility of receiving 

water contamination due to overdosing and it is not affected by pH changes.  

 

8.0 CONTROLS AND TELEMETRY 

8.1 Custom TCOM Control Panel 
A custom control panel will be supplied to control the wastewater treatment plant. The control panel is purpose 

built to attend to the functions and requirements of the specific wastewater Treatment Plant. 

 

As well as general operations of the plant such as pump run times, fan run, water meter readings and monitoring 

of sensors, the panel allows for automatic call-out to pagers, SMS via Cell phone and/or emails during alarm 

conditions or when the panel detects trends that could lead to system failure. It has the ability to maintain logs for 
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system conditions and events, such as Pump Run Time, Pump Cycles, and Alarm Conditions and Downloadable 

logs into a *. dive or ASCII format for simple conversion to common spreadsheet or word processor programs. 

Please refer to attachments for samples of reports that can be generated through Hyper Terminal and downloaded 

to a spreadsheet program. 

 

The Control panel can be set to run in three options- Manual, off or Automatic. In Automatic, the programmed 

settings control the on/off time of the nominated pump. Set to off, it will turn off the nominated pump, or set in 

manual, it will allow the nominated pump to run whilst the manual switch is engaged. 

  

8.2 Networking Protocols 
Ethernet (permits peer-to-peer communications, up to 16 peers) 

o Modbus (permits our controller to serve as master or slave) 

a.  When “master,” permits connection to off-the-shelf Non-proprietary devices that support Modbus 

protocols. Can control and monitor up to 32 slaves. 

b.  When “slave,” permits connection to and communication with Modbus masters. 

An IBM compatible interface is standard and Item™ or hyper terminal will interface with the panel enabling the 

backup for programming and data downloads.  

 

8.3 Telemetry 
Telemetry is a technology that allows the remote measurement and reporting of information.  Innoflow 

Technologies NZ Limited provides its telemetry through Digital Telemetry, who are a company specialising in the 

provision of wireless telemetry services for your remote equipment.   They connect to our remote, unattended 

equipment wirelessly using proven Siemens wireless controllers and modems connected to their network of 

management servers, through which customers can securely access their equipment using RS232/serial, digital 

I/O, analogue input or current loop (4-20mA) from any Internet connection in the world.   

 
 

 



 
 

19 
 

9.0  LAND TREATMENT AREA 
 
Based on soil categorization determined by GWE Consulting, a soil loading rate of 3 L/m2 has been applied. The 

proposed land application method is Pressure Compensating Dripper Line.  

 

The effluent from the treatment plant is collected and stored in the 25,000 L treated effluent tank described in 

previous sections, which is pumped to ground via Pressure Compensating Dripper Lines (PCDL). Since it’s surface 

laid, this method utilizes both soakage into the ground and evapotranspiration by vegetation cover. The low loading 

rate and pulse dose loading over an extended period minimize the potential for saturation of the ground. 

 

Figure 4- Land Application Design Specification 

 

Design Parameters 
  

   

Peak Flow 173000 L/d 
Soil Loading Rate 3 mm 
Land Treatment Area 57667 (round 

58,000) 
m² 

Number of Zones 2 
 

Number of Sectors per zone 6 
 

Emitter Flow Rate 2 L/h 
Emitter Spacing 0.6 m 
Dripline Spacing 1.0 m 

 

2-Zone Flow Rate  192222 L/h 
Each Zone Flow Rate 96111 L/h 
Per Sector Flow Rate 4.45 L/sec @ 20m TDH 

 
 
 

9.1 Sequencing Valves 
Distribution to the land application system for each site will be achieved through two of Orenco’s automatic 

sequencing valve assemblies.  These valves are useful for distributing effluent to multiple zones so as to simplify 

the design and installation of the distribution system and reduce ongoing operating costs. This is particularly true 

where a distributing valve assembly is used instead of multiple pumps and/or electrically operated valves. 
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Additionally, a reduction in long term operation and maintenance costs is realised due to a reduced size and/or 

number of pumps. 

 
The valve itself has only a few moving parts, requires no electricity, and alternates automatically with each cycle. 

The sequencing valves operate on a hydraulic cam system.  As water pressure is applied to the cam it lifts up and 

remains open, dosing only one sector, as the pressure drops once the pump stops, the cam rotates and closes 

ready to dose the next sector in the sequence. 

The sequencing valve will be installed at the highest point of the land application system to avoid any back pressure 

disturbing the cam operation. 

To minimise the visual impact and to protect the valve, the entire assembly will be enclosed within a PVC access 

riser and covered with a fibreglass lid. 

 

9.2 Header Pipe 
The treated effluent will be conveyed to the zone sequencing valve in the land application system via a buried 

50mm MDPE pipe connected to the effluent discharge pump.  

 

9.3 Pressure Compensating Drip Line 
It’s proposed to lay dripline at 1 m centers, resulting in a total lineal of 50,000 m. Netafim UNIRAAM17 pressure-

compensating drip irrigation lines will be used to evenly distribute effluent over the entire land application areas of 

both sites.  The drip line proposed is Raam17 with a drip emitter every 0.6m designed to consistently discharge 

2.0 litres per hour.  These emitters are pressure compensating up to 35 m, which means the entire sector must be 

pressurized before any discharge and when discharge occurs, all emitters discharge together. 

 

9.4 Tube Non-Leakage Valves 
Tube Non-Leakage Valves (TNL) will be installed at the beginning of each drip line lateral.  These in-line valves 

have a self-locking mechanism to prevent the upper drip lines and manifold pipes from draining into the lower lines 

when the pump stops, and pressure drops. 

 

Closing Pressure  - 0.4 bar 

Operating Pressure  - 1.0 bar 

Check Valve  -            0.3 bar 

.  
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Figure 5 - Snapshot of Typical Drip Irrigation Lines 

 
 

 
 

9.5 Manual Flushing Valves 
Innoflow propose to terminate each dripper irrigation line with a manual flush valve covered by a flush valve box.  

As part of periodic maintenance, the dripline irrigation lines should be flushed – it’s proposed that the driplines 

should be flushed on an annual basis. 

Innoflow proposes to achieve the required flushing frequency whilst flushing one sector of the drip irrigation field 

at each maintenance visit – i.e. over the year the entire sectors of the drip irrigation field will be flushed at least 

once given the quarterly maintenance regime.   
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WASTEWATER TEST No. 1

WASTEWATER TEST No. 2

WASTEWATER TESTS 1 & 2

Fig. No.  A-1

FILLING: Mixture of Clay, Silt and Tree bark. Whitish grey mottled pinkish
               brown, uncontrolled, moist. F

ill
in

g

Bottom of Bore Hole completed 24/03/2025

Bottom of Bore Hole completed 24/03/2025

clayey SILT. Reddish brown mottled light grey, moist, moderately plastic.
Becoming yellowish brown mottled light grey @ 0.5m.
       "              "          "          "        reddish brown @ 0.7m.
       "         light yellowish brown mottled light grey and reddish brown @ 1.0m.
Containing some fine sand @ 1.2m.

silty CLAY. Reddish brown, moist, moderately plastic.
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WASTEWATER TEST No. 4

WASTEWATER TESTS 3 & 4

Fig. No.  A-2

TOPSOIL. TS

Fill

Bottom of Bore Hole completed 24/03/2025

Bottom of Bore Hole completed 24/03/2025

silty CLAY. Yellowish brown mottled reddish brown, moist, slightly iron stained,
slightly plastic.
Becoming light grey mottled light yellowish brown and
moderately plastic @ 0.4m.

silty CLAY. Yellowish brown mottled light grey, moist, moderately iron stained,
moderately plastic.

SILT with some clay. Light grey, dry to moist.
Becoming slightly iron stained @ 0.4m.
Containing fine to medium gravel @ 0.5m.

FILLING: Mixture of Clay, Silt and Tree bark. Greyish brown, uncontrolled, moist.
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WASTEWATER TESTS 5 & 6

Fig. No.  A-3

Bottom of Bore Hole completed 24/03/2025

Bottom of Bore Hole completed 24/03/2025

silty CLAY. Greyish brown, moist, slightly iron stained, moderately plastic.
Becoming highly plastic @ 0.4m.
       "        yellowish brown @ 0.6m.
Containing fine to medium gravel @ 0.8m.

clayey SILT. Yellowish brown mottled light grey, dry, slightly plastic, 
slightly iron stained.
Becoming moist @ 0.3m.
       "        highly plastic and whitish grey @ 0.6m.

SILT with minor clay. Light greyish brown, dry to moist.
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WASTEWATER TESTS 7 & 8

Fig. No.  A-4

FILLING: Mixture of Silt, Topsoil and Tree bark. Dark brown mottled orangey
                brown.

Fill

Bottom of Bore Hole completed 24/03/2025

Bottom of Bore Hole completed 24/03/2025

silty CLAY. Yellowish brown mottled whitish grey, moist, moderately to highly
iron stained, highly plastic

clayey SILT. Yellowish brown mottled whitish grey, moist, slightly plastic, 
moderately to highly iron stained.

SILT with some clay. Dark brown mottled greyish brown, moist, slightly organic.

clayey SILT. Greyish brown, moist, slightly plastic, slightly iron stained.
Containing fine to medium gravel @ 0.7m.
Becoming light grey @ 0.6m.
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WASTEWATER TESTS 9 & 10

Fig. No.  A-5

FILLING: Mixture of Silt and Tree bark. Dark brown mottled orangey brown,
                uncontrolled, moist.

F
ill
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g

T
op

so
il

F
ill
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g

Bottom of Bore Hole completed 24/03/2025

Bottom of Bore Hole completed 24/03/2025

silty CLAY. Yellowish brown, moist, slightly plastic.

silty CLAY.  Light grey mottled light brown, moist, moderately plastic.

FILLING: Stockpiled Tree fellings.

original TOPSOIL.
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WASTEWATER TEST No. 11

WASTEWATER TEST No. 12

WASTEWATER TESTS 11 & 12

Fig. No.  A-6

FILLING: Mixture of Silt and Tree bark. Dark brown, uncotnrolled, moist. Fill

Fill

Bottom of Bore Hole completed 24/03/2025

Bottom of Bore Hole completed 24/03/2025

silty CLAY. Light grey mottled yellowish brown. Moist, moderately plastic.
moderately iron stained.
Becoming reddish brown mottled light grey @ 0.9m.

FILLING: Mixture of Silt and Tree bark. Dark brown, uncontrolled, moist.

clayey SILT. Yellowish brown mottled light grey, moist, slightly plastic,
moderately iron stained.
Becoming light grey mottled reddish brown @ 0.8m.

original TOPSOIL.
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-  The stratification lines represent the approximate boundary between soil types
   and the transition may be gradual.
-  Scala test was carried out in 1.0 metre depth increments.
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WASTEWATER TEST No. 13

WASTEWATER TEST No. 14

WASTEWATER TESTS 13 & 14

Fig. No.  A-7

TOPSOIL.

FILLING: Mixture of Silt and Clay. Dark brown, uncontrolled, moist,
                slightly organic. Fill

TS

Bottom of Bore Hole completed 24/03/2025

Bottom of Bore Hole completed 24/03/2025

clayey SILT. Yellowish brown mottled light grey, moist, slightly plastic.

clayey SILT. Grey mottled yellowish brown. Moist, slightly plastic.
moderately iron stained.
Containing trace fine sand @ 0.7m.
becoming heavily iron stained @ 0.7m.



RANGITOOPURI RETIREMENT VILLAGE
Forest Road, Riverhead

J6438-1

RS/SP

24/03/25

RS/SP

RSJOB NAME:

JOB NUMBER:

JOB LOCATION:

DRILL METHOD:

RIG: DATE LOGGED:

CHECKED:DRILLER:

LOGGED: PLOTTED:Hand Auger

E
as

t C
oa

st
 B

ay
s 

F
o

rm
at

io
n

E
as

t C
oa

st
 B

ay
s 

F
o

rm
at

io
n

 NOTES

G
R

A
P

H
IC

 L
O

G

D
E

P
T

H
 (

m
et

re
s)

G
E

O
LO

G
IC

A
L

F
O

R
M

A
T

IO
N

1 2 3 4 5 6 7 8 9 10

SCALA
PENETROMETER

(blows/100mm)

SOIL DESCRIPTION

BOREHOLE LOG
SHEET:  1 OF 1

LOCATION:    refer Site Plan 

W
A

T
E

R
 L

E
V

E
L

P
IE

Z
O

M
E

T
E

R
 /

1 2 3 4 5 6 7 8 9 10

1

2

3

1

2

3

RL (m):

SOIL DESCRIPTION

N
o 

G
ro

un
dw

at
er

N
o 

G
ro

un
dw

at
er

-  The stratification lines represent the approximate boundary between soil types
   and the transition may be gradual.
-  Scala test was carried out in 1.0 metre depth increments.
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WASTEWATER TEST No. 15

WASTEWATER TEST No. 16

WASTEWATER TESTS 15 & 16

Fig. No.  A-8
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Bottom of Bore Hole completed 24/03/2025

Bottom of Bore Hole completed 24/03/2025

FILLING: Mixture of Silt and Clay. Dark brown, uncontrolled, moist.

clayey SILT. Yellowish brown mottled light grey, moist, slightly plastic.

clayey SILT. Dark grey, moist, slightly organic.
Becoming greyish brown @ 0.9m.

Unable to penetrate
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-  The stratification lines represent the approximate boundary between soil types
   and the transition may be gradual.
-  Scala test was carried out in 1.0 metre depth increments.
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WASTEWATER TEST No. 17

WASTEWATER TEST No. 18

WASTEWATER TESTS 17 & 18

Fig. No.  A-9

F
ill

in
g

Bottom of Bore Hole completed 24/03/2025

Bottom of Bore Hole completed 24/03/2025

FILLING: Mixture of Silt, Clay and Tree bark. Dark brown mottled yellowish brown,
                uncontrolled, moist.
                

silty CLAY. Light grey mottled yellowish brown, moist, moderately plastic,
moderately iron stained.
Becoming slightly iron stained and light grey @ 0.8m.

silty CLAY. Light grey, moist, moderately plastic, slightly iron stained.
Becoming moderately iron stained @ 0.8m.



RANGITOOPURI RETIREMENT VILLAGE
Forest Road, Riverhead

J6438-1

RS/SP

24/03/25

RS/SP

RSJOB NAME:

JOB NUMBER:

JOB LOCATION:

DRILL METHOD:

RIG: DATE LOGGED:

CHECKED:DRILLER:

LOGGED: PLOTTED:Hand Auger

E
as

t C
oa

st
 B

ay
s 

F
o

rm
at

io
n

E
as

t C
oa

st
 B

ay
s 

F
o

rm
at

io
n

 NOTES

G
R

A
P

H
IC

 L
O

G

D
E

P
T

H
 (

m
et

re
s)

G
E

O
LO

G
IC

A
L

F
O

R
M

A
T

IO
N

1 2 3 4 5 6 7 8 9 10

SCALA
PENETROMETER

(blows/100mm)

SOIL DESCRIPTION

BOREHOLE LOG
SHEET:  1 OF 1

LOCATION:    refer Site Plan 

W
A

T
E

R
 L

E
V

E
L

P
IE

Z
O

M
E

T
E

R
 /

1 2 3 4 5 6 7 8 9 10

1

2

3

1

2

3

RL (m):

SOIL DESCRIPTION

N
o 

G
ro

un
dw

at
er

N
o 

G
ro

un
dw

at
er

-  The stratification lines represent the approximate boundary between soil types
   and the transition may be gradual.
-  Scala test was carried out in 1.0 metre depth increments.
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WASTEWATER TEST No. 19

WASTEWATER TEST No. 20

WASTEWATER TESTS 19 & 20

Fig. No.  A-10
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Bottom of Bore Hole completed 24/03/2025

Bottom of Bore Hole completed 24/03/2025

FILLING: Mixture of Silt and Tree bark. Dark brown, uncontrolled, moist.

silty CLAY. Yellowish brown, moist, moderately plastic,
moderately iron stained.
Becoming yellowish brown light grey @ 0.8m.

silty CLAY. Light grey mottled yellowish brown, moist, moderately plastic,
moderately iron stained.
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-  The stratification lines represent the approximate boundary between soil types
   and the transition may be gradual.
-  Scala test was carried out in 1.0 metre depth increments.
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WASTEWATER TEST No. 21

WASTEWATER TEST 21

Fig. No.  A-11

Bottom of Bore Hole completed 24/03/2025

silty CLAY. Light grey mottled light yellowish brown, moist, slightly plastic,
Containing rootlets @ 0.5m.
Becoming moderately plastic and yellowish brown @ 0.8m.




