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INCIDENT DETAILS

Date 2 December 2024

Location Porirua Waste Water Treatment Plant (PWWTP)

Background On 5, 16 and 17 June 2024 three discharges of undisinfected wastewater from
PWWTP occurred. The latter two events were due to a disruption to power and
having no back-up power supply to the UV systems. Consequently, on 7 October
Greater Wellington Regional Council (GWRC) issued formal warnings for breaching
section 15(1)(a) of the Resource Management Act 1991 and Resource Consent
WGN200229 [36816] for the discharges on 16 June 2024 and 17 June 2024.

The Advisory Notice was issued to Veolia, Wellington Water and Porirua City
Council and set out five required actions and timeframes for compliance with these
actions. Action item 4 was to Install and make operational a backup power supply
to the UV treatment systems by 31 January 2025.

A Waste Water Shutdown Plan (the Plan) was developed to support the necessary
work and manage associated risks (WWTP Shutdown Plan - Wellington Water). In
brief, the Plan (appended) noted that ‘to install the three sensing fuses on the UV
plant main switchboard, the power supply to the UV plant must be isolated.’

The Plan identified a number of risks which included a risk of partially treated but
undisinfected discharges to the coastal marine area and land. Either discharge
would be unconsented. The impact of all risks along with contingencies and
mitigations for each risk were noted in the Plan.

Description The Plan was finalised on 29 November 2024.

Work to install a back-up power service was undertaken on 2 December.

The aeration basin outlets were isolated and the three clarifiers were drained as far
as possible. The original plan involved lowering the clarifier levels by 500mm but
this was not possible. After the flow to the pre-UV channel ceased, the UV system
was isolated and the power was shut down. This process took 45 min. Electrical
works were completed by the subcontractor.

While the Plan assumed storage (i.e. buffer) capacity of the aeration basin was 76
minutes, the inflows on the day saw the maximum safe level (as determined in the
Plan) being reached within 60 minutes at approximately 06:10. The required
electrical work was completed and Veolia instructed the subcontractors to restore
power to the transformer supplying the UV system.

As this work was being undertaken, Veolia recommenced flow to the clarifiers in a
controlled manner. Water was also gradually supplied to the pre-UV channel from
Clarifier #2 to start the UV systems.

When power was restored to the UV systems at approximately 06:20, the TAK UV
came online first since it could achieve the minimum required UV chamber water
level before the Duron System would be operative. Its inlet penstock started to
open allowing flow to enter the UV chamber.
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The Duron UV failed to start since the minimum UV chamber level could not be
reached while its inlet penstock remained closed as per the control philosophy.

When clarifier #1 started to provide flow to the UV system, this exceeded the
available TAK UV capacity and increased the pre-UV channel level.

This high inlet channel level triggered the bypass penstock opening at 06.47 to 9%
of maximum for four minutes (i.e. until 06.51). During this time there was a bypass
discharge to the coastal marine area via the outfall. It should be noted that this is
the designed failsafe to prevent overflow that would result in a discharge to land.
The discharge terminated when flows to clarifiers #1 and #2 were stopped.

Once the discharge stopped, flows to clarifiers #1 and #2 recommenced in a
controlled manner by increasing the splitter box penstocks incrementally to 20%.

The Duron UV was brought online and took over duty from the TAK UV system as
per Resource Consent condition 12B.

Flows to the UV systems were gradually increased, but exceeded maximum
capacity in the pre UV channel which activated the penstock opening at 07:09 to
14% of maximum for five minutes (i.e. until 07:14) and there was a second
discharge to the coastal marine area via the outfall. During this time the Duron
(system) was open at 100%.

In response, flows to clarifiers #1 and #2 were, again, stopped and the bypass
discharge ceased. After the bypass discharge terminated, flows to clarifiers #1 and
#2 were recommenced at a slower rate. Flows to clarifier #3 was reinstated by
removing four of the eight stopboards.

Normal UV operation resumed thereafter.

Cause The Plan’s estimated timeframes for stopping and then controlling flows to the UV
channels were found to be optimistic and these weren’t able to be tested before the
work commenced.

The Plan assumed that draining of the clarifiers would allow a window / buffer of 76
minutes to stop flows to the UV channel, but on the day the penstock had to be
opened after 60 minutes.

Due to higher than normal aeration basin levels, the rate-of-opening of the splitter
penstock that the operators are used to (usually in increments of 10%), resulted in
unpredictable flow rates to the UV channel. Flows from the clarifiers to the pre UV
channel exceeded the channel’s capacity.
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Actions Prerequisites
- no rain for the past 24 hours.
- upstream pumping stations must shutdown at least 30mins prior to flow ceasing at
the plant.

02:00 Pumping stations began draining down.

03.30 Plant operators on site.

Toolbox and permit signatures, standby for pumping station isolation of pumps.

04:00 Pumping stations isolated pumps and ceased flow to Porirua WWTP

04.30 Operators gradually closed clarifiers #1 and #2 inlet Rotorks to 0%. All 8 inlet
stopboards inserted for clarifier #3.

TAK UV system placed in manual to prevent coming on duty.

Duron and TAK outlet weir placed in manual to prevent modulation flows from the
clarifiers. This ensured water stays in the UV channel for start-up later on.

RAS pumps continued running as per usual.

Flows to clarifiers were modulated such that levels are maintained around 200mm
below weir level to stimulate normal hydraulics within the aeration basin and clarifiers.

When the incoming flow to the pre-UV channel ceased, inlet penstock for Duron was
closed. After the Duron UV inlet penstock was fully closed and flows to the effluent
chamber stops, Duron UV was powered off.

05.15 Operations gave the go ahead, Northpower isolated the MCC breaker. Stewart
Electrical proceeded to test isolations, install new cables onto breaker.

06:00 Operations noted that the levels in the aeration basin was approaching the high mark
(dividing wall). Stewart Electrical was informed that work had to cease soon. They
reported that the crucial works were almost done and the UV system can be put online
soon.

06:00 - 06:25 Operations manually opened the inlet penstocks to clarifiers #1 and #2 to reduce the
volumetric load in the aeration basin. This increases the buffer time until the UV
systems could come online.

06:25 Northpower removed the electrical isolations.

06:30 Duron UV system could not turn on due to low levels in the channel. TAK UV system
came online as per design philosophy when the Duron system failed.

06:40 TAK UV system intensity matured, Operations proceed to get clarifier 2 overflowing to
supply effluent to the UV system.

When clarifier #2 started overflowing, inlet penstock to TAK UV system was initiated to
open. Subsequently, clarifier #1 also started overflowing effluent to the UV system.

06:47 Bypass discharge commences. Operations immediately closed the inlet penstocks to
clarifiers 1 and 2 to stop flows.
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06:51 Bypass discharge stops

06:52 - 07:08 Duron inlet penstock was manually opened to pre-fill the UV channel. That removed
the low level fault on the system, allowing the Duron UV system to come online and
take over duty from TAK UV system.

During that time, inlet penstocks to clarifier 1 and 2 were opened back to 10%.

After the Duron UV system normalised, operations opened inlet penstocks to clarifier 1
and 2 from 10% to 20% as part of normalising procedures.

07:09 Second bypass discharge commences. Operations immediately closed the inlet
penstocks to clarifier 1 and 2 to stop flows.

07:14 Second bypass discharge stops.

07.15 Operations gradually opened the inlet penstocks to clarifiers #1 and #2 in 5%
increments.

07.45 Stopboards to clarifier 3 were gradually removed 1 at time to normalise the clarifier
operations.

09:00 Normal operations restored.

Impacts Two short-duration discharges of partially treated but undisinfected wastewater to the
coastal marine area.

Breach of Resource Consent WGN200229 [36816], Conditions 12B and 12E
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PROCESS/QUALITY CONTROL

This section provides an overview of the parameters monitored in the final effluent.

Data in table 2 provide results for BOD5 and TSS concentrations in the final effluent. Periods prior to
the undisinfected by-pass event are included to enable a comparison of the final effluent. Table 3
provides information on the pre and post UV Faecal coliforms concentration and shows no significant
increase in the pre-UV stream before or after the by-pass event. UV transmissivity trends (Figure 1)
show a decrease when the UV system was offline due to the power shutdown (2 December).
Decrease below the 45% compliance limit was observed on 26 November and 1 December, however
these decreases are explained in separate reports. Data show that at the day of the by-pass event,
quality of the final effluent was good and the plant performed well.

Discharge volume
Normally, the flow and volume discharged through the by-pass are calculated using inlet flows and
flows through the UV channels. Calculation is required because there is no flowmeter installed in the
by-pass channel. This calculation is valid for situations where there is a continuous flow through the
treatment plant. During the 2 December event, the inlet flow was retained and accumulated in the
aeration basin and then gradually released through the UV channels. Because of the retention, the
inlet/UV effluent calculation can’t be used.

There is an old flowmeter in the effluent pipeline, which can not be accessed due to the surrounding
terrain modifications. This flowmeter was deemed inaccurate and readings from the UV flowmeters
are used for the compliance reporting instead. However for the purpose of this discharge, readings
from this effluent meter were used.

The difference between the readings from the final effluent flowmeter (total) and readings provided by
the UV flowmeters (disinfected) has been used to provide information on the flow through the by-pass.
Table 1 - Event Flow Data

Date
d/m/y

Duration
hrs:mins

Type of
Discharge

Average
Flow
L/s

Peak
Flow
L/s

Total Volume
of Discharge

m3

Consented
Y/N Cause Monitoring

Results

02/12/2024 00:04 by-pass 232 391.4 70 N New
generator
connection
project

Shoreline
sampling
done02/12/2024 00:05 by-pass 185 348.8 67 N

Final effluent compliance - Biochemical Oxygen Demand5, Total Suspended Solids
Table 2 - Laboratory results and calculations of the final effluent BOD5 and TSS

Date BOD5 TSS

Daily
results

90 days Geometric
mean

(30 mg/L)

90 days Percentile
(90 mg/L)

Daily
results

90 days Geometric
mean

(30 mg/L)

90 days Percentile
(90 mg/L)

25/11/2024 20 14.9 28 19 9.7 16

26/11/2024 18 15.0 28 8 9.6 16

27/11/2024 15 15.2 28 15 9.6 16

28/11/2024 13 15.4 28 14 9.7 16

29/11/2024 15 15.4 28 8 9.5 16

30/11/2024 35 15.6 28 6 9.4 16

1/12/2024 21 15.8 28 6 9.4 16

2/12/2024 18 16.0 28 5 9.2 15.2
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Pre-UV, post-UV Faecal coliforms and Enterococci
Table 3- Laboratory results for the pre-UV FC, post-UV FC and Enterococci

Date
pre-UV

Faecal coliforms
(cfu/100 mL)

post-UV
Faecal coliforms
(cfu/100 mL)

Enterococci
(cfu/100 mL)

26/11/2024 220000 883 60

27/11/2024 525 30

28/11/2024 400000 469 10

29/11/2024 182 10

30/11/2024 400000 35 10

1/12/2024 32 10

2/12/2024 490 10

3/12/2024 400000 10 10

UV-transmissivity
Table 4- Laboratory results for final effluent transmissivity

Date UV-transmissivity (%)
25/11/2024 64

26/11/2024 63

27/11/2024 62

28/11/2024 63

29/11/2024 62

30/11/2024 62

1/12/2024 59

2/12/2024 59

Figure 1- Final effluent UVT readings (online)

8



Shoreline monitoring
Information below provides a summary of shoreline sampling undertaken as a response to the
undisinfected by-pass event.

Table 5: Shoreline Monitoring 200m generally southwestwards of the outfall

Date Time Enterococci pH Salinity Dissolved
Oxygen Temp. Wind

Direction
Wind

Strength Tide Sea
Conditions

dd/mm/yyyy hh:mm cfu/100mL - g/m3 g/m3 C -- -- -- --

02/12/2024 08:48 10 8.12 33 10.59 17 NW Moderate Mid Flood

03/12/2024 08:25 20 8.09 34 10.26 17.7 SW Strong Mid Flood

04/12/2024 09:40 <10 8.12 35 10.54 17.6 SW Strong High Flood

Table 6: Shoreline Monitoring

Date Time
Total

Ammonia
Nitrogen

Nitrate
Nitrogen

Nitrite
Nitrogen

Dissolved
Reactive

Phosphorus

Total
Nitrogen

Total
Phosphorus

dd/mm/yyyy hh:mm g/m3 g/m3 g/m3 g/m3 g/m3 g/m3
02/12/2024 08:48 0.36 <0.1 <0.1 0.017 0.214 0.038

03/12/2024 08:25 0.37 <0.1 <0.1 0.019 0.303 0.070

04/12/2024 09:40 0.61 <0.1 <0.1 0.022 0.59 0.065

Table 7: Shoreline Monitoring 140m generally eastwards of the outfall

Date Time Enterococci pH Salinity Dissolved
Oxygen Temp. Wind

Direction
Wind

Strength Tide Sea Conditions

dd/mm/yyyy hh:mm cfu/100mL - g/m3 g/m3 C -- -- -- --

02/12/2024 08:27 100 8.19 33 10.64 17.3 NW Moderate Mid Flood

03/12/2024 09:22 10 8.14 33 10.41 17.1 SW Strong High Flood

04/12/2024 10:00 <10 8.14 35 10.66 17.6 SW Strong High Flood

Table 8: Shoreline Monitoring

Date Time
Total

Ammonia
Nitrogen

Nitrate
Nitrogen

Nitrite
Nitrogen

Dissolved
Reactive

Phosphorus

Total
Nitrogen Total Phosphorus

dd/mm/yyyy hh:mm g/m3 g/m3 g/m3 g/m3 g/m3 g/m3
02/12/2024 08:27 1.04 <0.1 <0.1 0.079 1.43 0.181

03/12/2024 09:22 1.35 <0.1 <0.1 0.061 1.28 0.038

04/12/2024 10:00 0.33 <0.1 <0.1 0.007 0.193 0.03

Table 9: Shoreline Monitoring Titahi Bay Beach At Toms Road - Surf Club

Date Time Enterococci pH Salinity Dissolved
Oxygen Temp. Wind

Direction
Wind

Strength Tide Sea
Conditions

dd/mm/yyy
y hh:mm cfu/100mL - g/m3 g/m3 C -- -- -- --

02/12/2024 09:13 90 8.09 33 10.37 17.4 NW Moderate Mid Flood

03/12/2024 09:33 60 8.12 34 10.71 17.3 SW Strong High Flood

04/12/2024 10:16 20 8.07 35 10.59 17.4 SW Strong High Flood
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Table 10: Shoreline Monitoring Control

Date Time Enterococci pH Salinity Dissolved
Oxygen Temp. Wind

Direction Wind Strength Tide Sea
Conditions

dd/mm/yyy
y hh:mm cfu/100mL - g/m3 g/m3 C -- -- -- --

02/12/2024 09:30 10 8.04 33 11.62 18 NW Moderate Mid Flood

03/12/2024 09:46 <10 8.08 34 11.22 17.9 SW Strong High Flood

04/12/2024 10:32 <10 8.19 35 11.04 17.9 SW Strong High Flood

Table 11: Shoreline Monitoring

Date Time
Total

Ammonia
Nitrogen

Nitrate
Nitrogen

Nitrite
Nitrogen

Dissolved
Reactive

Phosphorus
Total Nitrogen Total

Phosphorus

dd/mm/yyyy hh:mm g/m3 g/m3 g/m3 g/m3 g/m3 g/m3
02/12/2024 09:30 0.35 <0.1 <0.1 0.013 0.173 0.027

03/12/2024 09:46 0.37 <0.1 <0.1 0.016 0.161 0.032

04/12/2024 10:32 0.33 <0.1 <0.1 0.006 0.276 0.031

Please note that the enterococci for the shoreline monitoring samples were analysed by the contract
laboratory and that bathing beach guidelines were used to generate the colouring for the Enterococci
samples. The following are the limits for both bacterial species:

Table 12: Shoreline Monitoring Guidelines

Bacterial Species
Amber Limit Red Limit
cfu/100mL cfu/100mL

Enterococci 140 280

Image 1
Taken at 06:49 - most of the effluent is being discharged
from the TAK UV channel, some discharge is evident from
the overflow bypass. There is no discolouration in the
bypass discharge.

Image 2
Taken at 06:51 - effluent is being discharged from the
Duron UV and the TAK UV channels. Some discharge is
evident from the overflow bypass. There is no
discolouration in the bypass discharge.
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ORGANISATIONAL and INDIVIDUAL - HUMAN
FACTORS / TEAM ACTIONS

The work was undertaken in accordance with a Plan developed by Connect Water with assistance from
Stewart Electrical, Northpower, Porirua City Council, Wellington Water and Veolia.

Risks were identified as per the Plan (appended). The agreed procedures were followed.

The Plan was effective in enabling the work to be undertaken.

CORRECTIVE ACTIONS

Issue or Defect
Identified Notes / Corrective Actions Responsibility Measurement

Estimation of timing
for shut-down of flow
to pre UV channel.

The entire process took 45 minutes, for flows to cease
going to the pre UV channel. The aeration basin
dividing wall was almost reached by 60 minutes after
shutdown.

Action = Create a draindown pre-UV channel SOP, with
the relevant information from the recent project,

Plant Coordinator Rivo

Starting Up -
Managing flows from
clarifiers to UV
systems.

Due to high levels in the aeration basin, there is high
hydraulic pressure for the clarifiers.

Action = include in the SOP referred above: Ensure
that UV is powered on and have the inlet penstock fully
opened before gradually overflowing 1 clarifier to
introduce flows through the UV system.

Plant Coordinator Rivo

CONCLUSION

● The Plan’s estimated timeframes for stopping and then controlling flows to the UV channels weren’t
able to be tested before the work commenced.

● The Plan’s calculations for draining of the clarifiers estimated a window / buffer of 76 minutes to stop
flows to the UV channel, but in practice the penstock had to be opened after 60 minutes.

● Due to higher than normal aeration basin levels, the rate-of-opening of the splitter penstock that the
operators are used to (usually in increments of 10%), resulted in unpredictable flow rates to the UV
channel. Flows from the clarifiers to the pre UV channel exceeded the channel’s capacity.
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APPENDIX - Shutdown Plan
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