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AFFIDAVIT OF SHELLEY LOUISE REED 

I, SHELLEY LOUISE REED of Queenstown, Principal Compliance Specialist, 

solemnly and sincerely affirm: 

Introduction 

1. I attach most of the exhibits to this affidavit as a bundle marked "SLR."

When I refer to an exhibit, I refer to SLR followed by the page number. I

also attach an addition exhibit as SLRA.

2. I am a Principal Compliance Specialist with the Otago Regional Council

(ORC). I am responsible for overseeing the monitoring of the compliance

of all wastewater treatment plants in Otago.

3. I am authorised by the ORC to carry out all of the functions and powers of

a Principal Compliance Specialist under the Resource Management Act.

4. I hold a warrant (number 2022/69) from the ORC under section 38 of the

RMA (SLR001 ). I have held a warrant since 25 November 2019.

Qualifications and Experience 

5. I have a First-Class Bachelor's degree in Marine Biology from the

University of Portsmouth in the United Kingdom (awarded 2007).

6. I started at the ORC as a Senior Environmental Officer on 14 October

2019. I was originally based in the Dunedin office, but I moved to the

Queenstown office in November 2020.

7. My current role as Principal Compliance Specialist started from 19th 

February 2024. I am employed as the compliance lead on monitoring

wastewater activities and my role involves providing oversight of ORC

compliance monitoring activities associated with territorial authorities

three water activities in Otago (including review of significant non­

compliant audit reports, and high-risk sites).

8. Immediately prior to my employment at the ORC I was employed for

approximately 1 year as an Environmental Specialist for Aesica

Pharmaceuticals Ltd. I was responsible for supporting and providing

technical knowledge to ensure compliance with the international
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ISO14001 environmental accreditation standards and the relevant 

environmental regulations. This role involved daily sampling and onsite 

analysis of the site's wastewater prior to discharge to the public sewer. I 

also managed two water pre-treatment trials when wastewater and 

contaminated surface water was found to be failing the resource 

consents. 

9. Before my employment at Aesica I was employed by Scotland's principal

environmental regulator the Scottish Environment Protection Agency

(SEPA) for approximately 7-8 years in 3 main environmental protection

and assessment roles. I was employed as a Marine Ecologist Assistant

Scientist (4 years), an Environmental Quality Scientist (1 year) and more

recently as an Environment Protection Officer (EPO) (2.5 years).

10. The EPO role was similar to my previous position as a Senior

Environmental Officer at the ORC as one main aspect of the role involved

auditing and monitoring compliance with environmental consents.

11. During my time as an EPO (and with particular reference to my

experiences with Wastewater regulation), I audited a number of

wastewater plants, package plants and septic tanks which are often used

for small rural communities or single dwellings. I was also involved in the

pre-application, writing, and issuing of environmental consents for small

to medium scale wastewater plants. I was a consultee for SEPA to local

council on large-scale planning applications commenting on wastewater

disposal methods. I also responded to pollution incidents when

wastewater treatment methods failed or had other issues and impacts to

the environment.

Shotover Wastewater Treatment Plant 

12. Queenstown Lakes District Council (QLDC) owns and operates (through

contractors) the Shotover (Queenstown) WWTP, located on the Shotover

River Delta near Queenstown (the WWTP). The WWTP is in the bed of

the river, on its true right bank, below the Queenstown airport terrace (Map

1 at SLR002

13. 

24-1532

The WWTP is approximately 1.25 kilometers SSE of the intersection of

State Highway 6 and Tuckers Beach Road, legally described as Lot 4,

Deposited Plan 421841, and Lot 2, Deposited Plan 422388 (the Property)

SLR002.
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14. The topography of the Shotover River Delta is generally flat, with

vegetated areas slightly elevated. About half of the delta is covered with

small trees and scrub, while the rest is bare.

15. The Shotover River typically flows in braided channels. During freshes

and floods, it spreads across the Delta. The Otago Regional Council

(ORC) uses a training line, a man-made structure made of mostly rock, to

direct the Shotover river's flow towards the Kawarau River on the true left

(eastern) side of the Delta. This helps manage the river's flow, especially

during high-water events, to prevent it from spreading uncontrollably

across the Delta and affecting areas such as the wastewater treatment

plant (WWTP). By controlling the river's discharge, the training line can

also influence the distribution and infiltration of surface water into the

groundwater system, leading to changes in groundwater levels,

particularly in areas close to the river and the Delta.

16. Recently, the Shotover has not flowed into the area occupied by the

WWTP and its disposal field, although braids or pools can form close to

the plant.

17. This site is a unique type of river delta, where sediments are deposited at

the confluence of two rivers rather than at a lake's headwaters or where

freshwater exits to the sea. The Shotover and Kawarau Rivers converge

at a 90-degree angle, causing the delta to act as a floodplain during floods,

with sediment deposited by floodwaters. - SLR002.

18. The Shotover and Kawarau Rivers, along with their surrounding areas,

are popular spots for recreational activities enjoyed by both individuals

and commercial operators. The vicinity of the WWTP and disposal field is

open to the public and frequently used for activities like walking, cycling,

boating, and other water-based pursuits. The Twin Trails cycling and

walking trail runs alongside the WWTP and its disposal field.

19. 

24-1532

The Kawarau and Shotover Rivers have outstanding values recognized

by a Water Conservation Order under the Resource Management Act,

issued in 1997 and amended in 2013. My colleague at ORC, Rachel

Brennan, has plotted the relevant protected section of the Shotover River

on the map attached at SLR003 to SLR00S.
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TheWWTP 

20. The Shotover Wastewater Treatment Plant currently services the
Whakatipu Basin communities of Queenstown, Arthurs Point, Frankton,
Kelvin Heights, Quail Rise, Shotover Country, Lake Hayes Estate, Lake
Hayes, and Arrowtown.

21. The Shotover WWTP treatment process includes initial screening, primary
treatment using oxidation ponds, and secondary treatment via a Modified
Ludzack-Ettinger (MLE) process to remove nitrogen. The effluent is then
pumped into a settling tank (clarifier) for further separation and
clarification, followed by tertiary Ultraviolet (UV) disinfection before being
discharged via a disposal field on the Shotover delta.

22. Currently, up to 80% of the effluent stream undergoes three levels of
treatment before being discharged to the disposal field (refer to Map 1,
Appendix 2). That treated effluent is blended with effluent directly from the
oxidation ponds, undergoes UV sterilisation, and is then discharged to the
disposal field. SLR002.

23. The disposal field is designed to disperse the effluent, with consent limits
set post-UV treatment but before the disposal field. SLR002.

History of the Shotover WWTP to present date 

24. I have reviewed ORC records in relation to the consent history.

25. QLDC currently manages the Shotover (Queenstown) WWTP under two
main discharge consents: RM 13.215.03.V2 for treated effluent to land
(expiring December 2031) and RM13.215.01 for odour discharge.

26.

24-1532 

25.1. Air discharge consent RM13.215.01 allows for the discharge of
contaminants to air for the purpose of operating the Queenstown
wastewater treatment plant and expires in March 2044. SLR00G

- SLR011

25.2. Land discharge consent RM13.215.03.V2 allows the discharge
of 'treated wastewater to land' and expires in December 2031.
SLR012 - SLR018 

Historically, the Shotover WWTP treatment process involved using the
oxidation pond system, which discharged treated sewage directly into the �
Shotover River under various consents. According to ORC records and U) 

� 
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consent recommendation reports, the discharge of treated wastewater 
into the Shotover River (under consent 2008.240) was supposed to cease 
by 22 April 2014. Consent 2008.238 was issued 13 May 2010 by the 
Environment Court. It appears that the intention was that QLDC would 
improve treatment of wastewater and switch to land-based discharge by 
22 April 2014 operating under RM.2008.238. 

27. However, in 2013, the QLDC decided to revise the treatment options and
the timetable for implementing land disposal. It proposed a three-stage
upgrade to transition the with the following indicative stages:

27.1. Upgrade the existing \NWTP to provide partial wastewater
treatment to meet mean effluent quality of 30:30:23:260 
(BOD:TSS:TN:E.Coli) to be operational by 28 February 2017 
while still discharging to the Shotover River (stage 1 ); 

27.2. Install part of the land disposal system between 2017 and 2022 
and have all normal flows discharged into land by 31 December 
2022 (stage 2); 

27.3. When nitrogen load triggers are reached (modelled at about year 
2025), implement final \NWTP upgrade so that effluent quality 
meets mean 10:10:10:10 (BOD:TSS:TN:E.Coli) effluent quality; 
and (stage 3). 

27.4. Continue to expand the land disposal system as required to 
meet flows. 

28. To enable the three-stage upgrade, QLDC applied for and was issued
several discharge permits for the treatment and disposal of wastewater
through to 2044:

29. RM13.215.01: Replacement of Discharge Permit 2008.239 for air
discharge, expiring on 18 March 2044.

24-1532

29.1. RM13.215.02: To discharge up to 26,049 m3/day into the
Shotover River until 28 February 2017, allowing continuation of 
the discharge to the Shotover over river during upgrades. 

29.2. RM13.215.03: To discharge up to 29,646 m3/day to land from 
2017 until 2031 ( or 2025) and addresses the progressive shift 
from discharge to water to co

�
plete discharge to land from � � 
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30. 

24-1532

1 of the upgrade of the WVVTP and transitioning to higher quality 

effluent. Prior to discharge, approximately two thirds of 

wastewater would be treated by the new MLE treatment process, 

the remaining portion would be treated via the oxidation pond 

only. All wastewaters would undergo UV sterilisation before 

discharge to a dispersal field. 

29.3. RM13.215.04: To discharge up to 26,672 m3/day into the 

Shotover River from 2017 until 31 December 2022, facilitating 

Stage 2 of land disposal system construction. Prior to discharge, 

wastewater would be treated in an oxidation pond. 

29.4. RM 12.237: Variation of conditions for existing Discharge Permit 

2008.238 for Stage 3 land discharge of high-quality effluent, 

expiring on 18 March 2044 (and becoming 2008.238.V2) 

29.5. Consent 2008.238 addresses the long-term situation (after the 

complete longer-term Stage 3 upgrade of the WVVTP) where all 

treated wastewater from the WVVTP will be discharged to land 

and considering the projected population increase. 

29.6. Consent 2008.238 later became 2008.238.V2 following the 

previously mentioned RM 12.237 variation and has not yet been 

exercised. Under this consent, 100% of the wastewater stream 

will be fully treated by the MLE process before undergoing UV 

sterilisation and being discharged to a dispersal field. This 

variation was initiated by QLDC as they wanted to change the 

location and the design of the previously consented disposal 

system. Changing the design from a Low-Pressure Effluent 

Distribution (LPED) to a high rate LPED system operated on a 

dose and drain (DAD) infiltration basis. 

29.7. QLDC later upgraded the WVVTP by installing the MLE treatment 

process (including the clarifier), and surrendered RM13.215.04 

on 30th June 2019. This upgrade improved TSS and E. coli 

levels in the treated wastewater. 

RM13.215.03.V2 currently allows QLDC to discharge treated wastewater 

to land. RM13.215.03.V2 was reissued on 9th March 2017 for the 

purpose of amending the legal description and map reference varying 6 
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existing conditions and the addition of new conditions 9, 10, 21, 22, 23. 
Under RM13.215.03.V2 QLDC can discharge treated wastewater to land 
via a disposal field in accordance with the operations and maintenance 
manual. 

31. QLDC previously provided ORC with the Operations and Management
Manual (OMM) for the treatment plant process dated June 2023 and an
OMM for the Disposal system (at SLR019 to SLR363 and SLR364 to

SLR578)

32. The OMM for the disposal system identified the location of the disposal
field at appendix 1.

33. QLDC has submitted an updated OMM dated June 2024. I have attached
it without appendices at SLRA onwards. It shows the Disposal field
location at 3.10.4.

34. The disposal field is fenced and lies adjacent to the Twin Rivers cycle and
walkway and is surrounded by land used for public recreation.

35. QLDC is still currently upgrading the WVVTP so that consent 2008.238 can
be exercised and RM13.215.03 surrendered. This is the third and final
stage of a long-term programme by the QLDC to transition the plant from
traditional Biological and Aerated Pond Treatment processes to the more
efficient 'Activated Sludge Treatment' method and provide for future
growth through to the year 2048.

36. I understand that the upgrades include the construction of a second
Modified Ludzack-Ettinger (MLE) reactor, a second clarifier, and other
supporting infrastructure. These improvements aim to double the plant's
capacity and improve treatment quality ensuring that 100% of the
wastewater undergoes three levels of treatment before being discharged
to land via the disposal field. As the oxidation ponds will no longer be
required as part of the treatment process, they will be drained and
removed from the process. The first oxidation pond will be repurposed
for stormwater management on site. Part of the pond will be converted to
act as a calamity pond in the event the treatment plant goes offline. To

24-1532 

date, pond one has been drained and the second MLE reactor and clarifier
has been installed on site.
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37. Once complete, these upgrades will allow the plant to receive additional

wastewater flows from Jacks Point Village, Hanley's Farm, Ladies Mile

and an extension of the Quail Rise residential development area.

38. According to Appendix A of QLDC's monthly infrastructure Programme

update at SLR579 to SLR599 (dated November 2024), the draining of

remaining liquid from Pond 1 has been completed, and the residual sludge

layer is being allowed to sun bake ahead of earthworks commencing in

January. Structural works on the new MLE tank are almost complete, with

the clean water drop test successfully finished and only minor remedials

required. The final internal baffle walls are under construction, and the

mechanical fit out is underway. The clarifier structure's clean water drop

test was also successful, with minor remedials needed, and the

mechanical installation is complete.

39. According to Appendix B of QLDCs latest Infrastructure Programme

update (dated November 2024) construction of the upgrades is expected

to be complete by December 2025 at SLR600 to SLR609.

40. There have been discussions of possible further upgrades but, to my

knowledge there is no concrete proposal at this time.

41. Unfortunately, since February 2021, the Shotover WWTP disposal field

has faced compliance issues due to sludge blinding, believed to be

carryover from the treatment process. This has hindered infiltration,

causing surface ponding of wastewater (which includes undertreated

wastewater) and the discharge of treated or undertreated effluent outside

the consented disposal field area. Consequently, two abatement notices

(EN.RMA.21.0025 and EN.RMA.24.0012) have been issued. Refer to

Table 1.

Table 1: Active abatement notices in place at the Shotover WWTP 

Abatement No Conditions Non-compliance Related to Date Issued Current 

Compliance 

Date 

Malfunction notification, No ponding 

EN.RMA.21.0025 15 & 20 or surface run-off of treated effluent 27/05/2021 30/11/2024 
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Discharge quality, OMM, No surface 29/03/2024 

breakthrough 5 years post consent (and continue 

commencement to comply 

EN.RMA.24.0012 12,14&21(b) 18/03/2024 thereafter). 

Abatement Notice - May 2021 

42. Since February 2021, the Shotover WWTP disposal field has faced

compliance issues caused by sludge blinding, believed to be carryover

from the treatment process. This has hindered wastewater infiltration,

causing surface ponding or treated (and sometimes untreated

wastewater) within the disposal field and the discharge of treated or

undertreated effluent outside the consented disposal field area. The ORC

first became aware of these issues in February 2021, when the disposal

field 'failed' due to sludge blinding, resulting in a significant discharge of

treated effluent outside the consented security-fenced perimeter.

43. As a result of this incident and because of non-compliance with Conditions

15 and 20 of consent RM13.215.03.V2, ORC issued an abatement notice

(EN.RMA.21.0025), and an infringement notice (EN.RMA.21.0024) in

May 2021 at SLR610 to SLR626.

"15. The consent holder shall submit a record of complaints and 

malfunctions to the Consent Authority within two weeks after any 

complaint or malfunction occurring, together with the details of the 

remedial measures taken or proposed to be undertaken" 

"20. No ponding or surface run-off of treated wastewater shall occur 

as a result of the exercise of this consent." 

44. EN.RMA.21.0025 originally stated that by 25 August 2021 (and

thereafter), 'that no ponding or surface run-off of treated waste water shall

occur as a result of the exercise of this consent' (emphasis added). This

applied to ponding both within and outside the consented disposal field

area.

45. At that time the discharge and ponding within and outside the disposal

field (which was not allowed by resource consent) was fully treated

wastewater and was therefore not considered to be a significant

environmental risk nor was it considered a health risk by the ORC at that

time.
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46. Upon the issue of EN.RMA.21.0025 and EN.RMA.21.0024, ponding

outside the consented area was resolved, but minor to moderate ponding

within the field persisted.

47. Despite QLDC's efforts to repair the Shotover WWTP disposal field

following the issue of EN.RMA.21.0025, The situation has proven to be

quite complex, and investigations have identified significant unplanned

investment was required to fully address the disposal field performance.

Site visits by ORC staff during 2021/22 revealed varying degrees of

ponding and groundwater mounding both within and outside the disposal

field. Ground water mounding is where the groundwater temporarily rises

because of groundwater being directly below an infiltration system.

48. The 2023 audit report for RM13.215.03.V2 (V1) (at SLR627 to SLR647)

written and issued by me for ORC dated 27 June 2023 commented

that "At the dispersal field several disposal field cells were 'open'

[meaning uncovered] (photos 5 & 6) and there was no longer wastewater

ponding outside of the consented area (photo 2). Moderate-significant

levels of surface water ponding was present across the field, with

significant ponding in the lower part of the disposal field (photos 3 &4). All

ponding was however contained within the security-fenced perimeter of

the field at the time. However, 09/06/2023 QLDC alerted the ORC that

ponding was occurring outside the fenced disposal area. Photos were

supplied 12/06/2023 upon request. The disposal field site was visited

15/06/2023 with ORC Team leader consents planner Mat Bell. The

ponding outside the disposal field had ceased at the time however

ponding within the operational dispersal field had increased noticeably.

During this meeting QLOC stated they cannot manage the field as it is

throughout winter, and that ratepayer's money would be better spent on

the longer-term solution. There was a discussion for a 2-year short term

consent to discharge to the Shotover River directly via the previously

consented outfall as an 'alternative and interim discharge' whilst the

disposal field is repaired, modified or relocated entirely (possibly

occupying the footprint of one of the oxidation ponds which are to be

decommissioned earlier than planned). QLOC plan to line the flow

channel with rip rap to create as much land contact as possible during this

time. !WI is attending the site next week to discuss this proposal. QLOC

are hopeful that consent application can be expected by ORC consents in

a matter of months."

24-1532 10 

Appendix 1



49. ORC granted multiple extensions to the compliance due date for

abatement notice EN.RMA.21.0025, with the latest extension set for

November 30, 2024. Copies of most of the correspondence is at SRL648-

SLR674.

27 December 2023 

50. Operational failures affecting effluent quality, starting with odour

problems, emerged in December 2023.

51. On 27 December 2023, I undertook an inspection at the WWTP. I could

see that wastewater was discharging from the Disposal Field through the

disposal field boundary fence from the SSE corner of the disposal field

(refer Photographs 1 & 2 at SLR675 & SLR676). Refer Map 1 at SLR002.

52. The wastewater was flowing like a small river away from the disposal field

and ponding on the Shotover Delta (refer Photographs 3 & 4 at SLR677

& SLR678). Refer Map 1 at SLR002.

53. I believe the wastewater was not properly treated because it was

discoloured, silt laden and smelt of sewage. Properly treated sewage

does not smell and is not discoloured or silt laden.

54. I took samples of the wastewater (at SLR689). A map of sample locations

is at SLR691.

28 December 2023 

55. On 28 December 2023, I attended the WWTP with Casey Pilkington

because Jason Thornburn of QLDC had notified me by telephone that

wastewater was discharging from the disposal field onto land outside the

Property. Mr. Thornburn reported that the wastewater was flowing

overland and into the Kawarau River.

56. When I was onsite, I saw that:

24-1532

56.1. The flow of wastewater discharging from the SSE corner of the 

Disposal Field had extended for an additional 20 metres 

(approx.) since my previous site visit on 27 December 2023. 

There was an even larger area of ponded effluent outside the 

disposal field across the Shotover Delta than what I had seen on 

27 December 2023, i.e. the day before. Refer Map 1 Appendix 2. 
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56.2. Wastewater was now discharging for approximately 1 00m from 

under the gate at the SSE corner of the Disposal Field to an area 

east of the Disposal Field where the wastewater then appeared 

to disappear. 

56.3. Another large, ponded area of suspected wastewater adjacent to 

the Kawarau River (further downstream than the wastewater flow 

described in paragraph 56.1) which was discharging overland 

directly to the Kawarau River. Refer Map 1 Appendix 2. 

57. These areas are publicly accessible and used for public recreation.

58. I took more samples from the large area of ponded wastewater outside

the disposal field, (detailed in paragraph 56.1), samples from the new

large, ponded area (detailed in paragraph 56.2) and samples from the

Kawarau River upstream and downstream from the point the new ponded

effluent was discharging into the Kawarau River (at SLR692 to SLR694

& SLR695 to SLR696). A map of sample locations is at SLR002.

59. The sample results of the ponded wastewater outside the disposal field

showed extremely high levels of Escherichia coli (E. coli) and Total

Suspended Solids (TSS). Biological Oxygen Demand (BOD) was also

higher than the 95th percentile and annual mean limits of the resource

consent.

60. The sample results of the new ponded area adjacent to the Kawarau River

showed levels of E. coli higher than the resource consent 90th percentile

and annual mean limits. The downstream samples taken from the

Kawarau River were higher in E. Cali, Total Nitrogen (TN) and TSS than

the upstream samples. Table 1 below records the sample results:

Table 1: 

Parameter Resource Resource Disposal Disposal Ponding@ Kawarau Kawarau 

Consent 95th Consent field field Shot over River- UIS River- D/S 

Percentile 
�nnual Mean 

Discharge Discharge Delta of Point of of Point of 

limits)* 
limits 

27/12/2023 28/12/2023 28/12/2023 Discharge Discharge 

28/12/2023 28/12/2023 

BOD5 (g/m3) 50 30 43 Sample Sample Sample Sample 

received too received too received too received too 

late late late late 
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TSS (g/m3) 

TN (g/m3) 

E.coli

MPN/CFU/10 

0ml 

50 

35 

260 (90th 

Percentile) * 

30 

23 

260 

Geomean 

198 200 7.9 <2.5 4.7 

58 54.8 5.88 0.15 1.42 

38,000 41,060 387.3 3.1 86.7 

*(on a rolling 12 calendar month period). 

61. When analysing sample results for the purposes of this affidavit, I have

compared the results against the 95th percentile and annual rolling mean

limits in the consent rather than calculating the actual annual mean of 95th

percentile for wastewater discharged from VVVVTP.

62. The sample results in Table 1 demonstrate that:

62.1. On 27 December 2023 and 28 December 2023, the wastewater 

discharged from the Disposal Field: 

62.1.1. Contained contaminants at a significantly higher levels 

than the resource consent limits for the annual mean 

and the 95th percentile (for BOD, TSS, and TN) and the 

geomean and 90th percentile parameter (for E. coli.); 

and 

62.1.2. Was not fully treated as required by the Disposal 

System Operations and Management Manual (OMM) 

and the Resource Consent; 

62.2. Ponding at Shotover Delta had levels of E. coli consistent with 

wastewater; and 

62.3. Wastewater is likely to have entered water, namely the Kawarau 

River. The Kawarau is generally not used for swimming or other 

contact recreation. 

63. By email dated 30 December 2023, QLDC notified ORC that it was

working towards ceasing the discharge of partially treated wastewater

"beyond the boundary of the site".

25 January 2024 Inspection 
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64. On 25 January 2024, I carried out a follow-up inspection of the WVVTP

and saw that:

64.1. Wastewater was discharging from the Disposal Field through the

fence at the southern boundary of the Disposal Field (refer

photograph 5 at SLR 679).

64.2. The wastewater was ponding in an area outside of the Disposal 

Field, between the Disposal Field fence line and the Twin Rivers 

Trail (cycle path). 

64.3. The ponded wastewater was approximately 100 metres long by 

3 metres wide between the cycle path and the southern 

boundary. 

64.4. A map is attached at SLR002. 

65. The public has access to these areas.

66. I took samples of the ponded wastewater, detailed in paragraph 64 (refer

Table 2 below for sample results).

Table 2 

Parameter Resource Resource Disposal field Breach Ponding@ Shotover WWTP 

Consent 95th Consent (South) Discharge to Shotover Delta Final Effluent (at 

Percentile Annual cycle path (Twin Rivers Ponding Bottom autosampler) 

limits)* Mean limits Trail) 25/01/2024 Disposal Field 25/01/2024 

25/01/2024 

BOD5 (g/m3) 50 30 22 11 17 

TSS (g/m3) 50 30 520 780 35 

TN (g/m3) 35 23 Not analysed Not analysed Not analysed 

E.coli 260 (90th 260 5000 3700 16 

CFU/100ML Percentile) * geomean 

*( on a rolling 12 calendar month period) 

67. During this inspection, I re-inspected the southern boundary of the

Disposal Field, from where wastewater had been discharging on 27 and

28 December 2023. I did not see any wastewater discharging from the

southern end of the Disposal Field. However, I could see some evidence
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of the wastewater that had been present there on 27 and 28 December 

2023. I saw puddles of wastewater and algae across the affected area of 

the Shotover Delta (refer Photograph 6 at SLR679). When I reviewed the 

photo today it is clear that there is dry sludge apparent across the area to 

(refer Photograph 6 at SLR 679). 

68. I took samples of the ponded area of the Shotover Delta East of the

Disposal Field. Refer Table 2 for sample results, refer to SLR695 to

SLR696 for sample locations.

69. I met QLDC's contractor, Veolia, on site at the Property and took samples

from the final discharge point at the autosampler from where wastewater

is discharged to the Disposal Field. Refer Table 2 for sample results, refer

to SLR002 for sample locations.

70. The sample results in Table 2 demonstrate that on 25 January 2024:

70.1. The wastewater at the autosampler was treated wastewater. 

70.2. However, the wastewater discharging overland from the eastern 

boundary of the Disposal Field to outside the Disposal Field was 

significantly higher than the 95th/9oth percentile and annual 

mean (geomean) Resource Consent parameters limits for TSS 

and E. coli. I therefore concluded that it was not fully treated as 

required by the Disposal System OMM and the Resource 

Consent. 

70.3. Wastewater at the Disposal Field that discharged from the 

Southern boundary (to the land between the Twin Trails path and 

the Disposal Field) was not fully treated. 

70.4. Ponding at Shotover Delta southern boundary of the Disposal 

Field was wastewater and was not fully treated as required by 

the OMM and the Resource Consent. 

21 February 2024 Inspection 

71. On the 21 February 2024, I carried out an inspection of the Disposal Field

and saw that:

71.1. there were still some ponded areas of water south of the Disposal

Field which smelt like sewage and there were a lot of green algae
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growing in and around the ponded areas. (See Photographs 7 & 

8 at SLR380) 

71.2. there was an extensive sludge "crust" visible across the area of 

the Shotover Delta where the Disposal Field had been 

discharging on 27 & 28 December 2023. (See Photograph 9 at 

SLR681) 

72. I attach a map showing the location of crust and photographs taken on 21

February 2024 at SLR002.

73. I took samples of the first few millimetres of the sludge crust and some of

the remaining ponding in the Shotover Delta southeast of the Disposal

Field (refer Table 3 for sample results). There was no visible discharge

from the VWVTP Disposal field occurring at the time.

Table 3: 

Parameter Resource Consent Resource Consent Shotover Delta 

95th Percentile limits' Annual Mean limits Wastewater Crust & 

Ponding 2110212024 

Total Recoverable Arsenic N/a Nia 8 

Total Recoverable Cadmium Nia Nia 0.18 

Total Recoverable Chromium Nia Nia 13 

Total Recoverable Copper Nia Nia 79 

Total Recoverable Lead Nia N/a 15.8 

Total Recoverable Nickel Nia Nia 16 

Total Recoverable Zinc Nia Nia 16 

Faecal Coliforms N/a Nia 3,500,000 

E. coli CFUl100ML 260 (90th Percentile)* 260 geomean 2,500,000 

*( on a rolling 12 calendar month period) 
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74. At the Property, I inspected the Disposal Field from the boundary and
observed that earth bunds had been constructed around and within the
Disposal Field. The bunds were not present on my previous inspections.

75. These bunds contained a volume of wastewater across the Disposal
Field, which is a breach of condition 20 and/or 21 (b) of the Resource
Consent. (See Photograph 10 at SLR681)

76. The Disposal Field now looked like an oxidation pond which was
approximately 1 metre deep. While I was looking at the Disposal Field the
internal earth bunds/walls made of earth began crumbling and collapsing.

77. The outer earth bund (which was keeping wastewater within the Disposal
Field) suddenly failed completely on the eastern side of the Disposal Field.
A substantial flow of wastewater from the Disposal Field 'pond' flowed
between the bunded cells of the Disposal Field and discharged overland
on the eastern side of the Disposal Field. This wastewater ponded in a
publicly accessible area between the boundary of the Disposal Field and
the raised Twin Rivers Trail which runs alongside the Disposal Field.

22 February 2024 Inspection 

78. On 22 February 2024, returned to the Shotover Delta outside of the
Disposal Field and saw:

78.1. The discharge of wastewater observed on 21 February 2024
from the Disposal Field 'pond' (through the eastern boundary 
fence of the Disposal Field) had ceased; and (See Photograph 
11 at SLR682)

78.2. Wastewater was still ponded outside of the consented Disposal 
Field. (See Photograph 12 at SLR682)

79. I took samples of the ponded area of land between the Disposal Field
eastern boundary and the Twin Rivers Trail (refer Table 4 for sample
results and SLR002 for sample locations).

24-1532 

79.1. I inspected the southern end of the Disposal Field. There was
no active discharge from the WWTP Disposal Field but found that 
since the visit on 21 February 2024: 
Wastewater had discharged from under the Disposal Field gate 
at the SSE corner of the Di

::
osal Field (where wastewa
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been discharging on 27 December 2023). The area under and 
around the disposal field gate was now saturated with 
wastewater. There was a visible flow path from the Disposal 
Field towards the gate. There were puddles that were not there 
the previous day. There was also fresh heavy vehicle track 
marks. (See Photograph 13 at SLR683).

79.2. Further east, from the Disposal Field, I saw a large, ponded area 
of wastewater across the Shotover Delta. This was in the same 
location where ponding was observed on 27 December 2023. 
This ponding had not been present the previous day (21 
February 2024). (See Photograph 14 at SLR683).

80. I took samples from the ponded area of the Shotover Delta southeast of
the Disposal Field.

81. On 18 March 2024 ORC served QLDC with an abatement notice
EN.RMA.24.0012 (at SLR697 to SLR766). The abatement notice
required QLDC to cease discharging wastewater that was not properly
treated by 18 March 2024.

82. After this date, I was focused on other work for ORC. I then spent some
time overseas recuperating from an injury.

83. When I returned back to work 9 September 2024, I became involved in
the Shotover WWTP again but was unable to undertake any site visits due
to my previous injury. During a debrief with ORC colleagues I was made
aware of a number of breaches of EN.RMA.24.0012 that occurred during
August and September 2024, followed by an additional breach in October
2024. Consequently, three infringements were issued:

84. EN.RMA.24.0012 was contravened when, from 6:16 PM on September
14, 2024, to 12: 13 PM on September 18, 2024, wastewater was
discharged beyond the southern boundary of the approved disposal field,
violating condition 14 of the Resource Consent and the OMM ( as the
discharge was outside the approved disposal field). This resulted in the
issue of Infringement Notice - EN.RMA.24.0073 October 29, 2024.

85. EN.RMA.24.0012 was contravened when, from 11:18 AM on September
27, 2024, to 8:23 AM on September 30, 2024, wastewater was discharged
beyond the southern boundary of th

1

e

8 
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condition 14 of the Resource Consent and the OMM (as the discharge 

was outside the approved disposal field). This resulted in the issue of 

Infringement Notice - EN.RMA.24.0074 October 29, 2024 

86. EN.RMA.24.0012 was contravened when, from 15:57 PM on October 26,

2024, to 10:48 November 5, 2024, wastewater was discharged beyond

the southern boundary of the approved disposal field, violating condition

14 of the Resource Consent and the OMM (as the discharge was outside

the approved disposal field). This resulted in the issue of Infringement

Notice - EN.RMA.24.0084 19 November 2024.

Most recent breach of EN.RMA.24.0012 (ongoing investigation number: 

IN24.0853) 

87. At 13:32 PM on November 9, 2024, Veolia reported to the ORC out-of­

hours pollution inbox that the Shotover WWTP disposal field was

discharging beyond the perimeter fencing.

88. At 15:37 that same day, two out-of-hours ORC officers observed

wastewater discharging through a large pipe directed to the boundary

fence of the disposal field violating condition 14 of the Resource Consent

and the OMM. The discharge flowed adjacent to the fence, creating a

large, flooded area in an open clearing south of the Shotover delta.

Wastewater was discharged beyond the southern boundary of the

approved disposal field onto land which is publicly accessible.

89. ORC officers confirmed that no wastewater was discharging into the

Shotover River at that time. A sample of the discharge was taken and

couriered the following Monday morning.

90. Results from the sample taken 09 November 2024 indicated the discharge

was likely treated at the time of sampling as all (refer to SLR767 to

SLR769 Samples taken by Joseph Fraser).

91. The E. coli result from 09 November 2024 should be interpreted with

caution as the sample was over 24 hours old upon receipt at the lab.

Subsequent site visits since 9 November 2024 breach (IN24.0853) initiated. 

92. ORC officers have inspected the Shotover WWTP disposal field a total of

nine times between 19 November 2024 and 16 December 2024

(inclusive). Refer Table 4. I personally attended eight of these subsequent
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visits with the last visit conducted 16 December 2024. Each visit confirmed 

that the discharge seen on 9 November 2024 was still ongoing. 

93. The discharge did not stop during this time, and it is estimated that the

flow of the discharge from the disposal field remained the same, but the

depth and extent of ponding worsened until the 12 December 2024. On

12 December 2024, I saw that the ponded area appeared to be less

ponded and assumed it was draining. I also observed this on the most

recent visit on 16 December 2024.

Site visit 19 November 2024 

94. I visited the Shotover Wastewater Treatment Plant (WWTP) to check if

the discharge from the disposal field, which was initially reported to the

ORC pollution hotline on November 9, 2024, was still occurring. I

accessed the area via the public access to the Shotover Delta and cycle

path without signing into the site.

95. As I approached the back of the disposal field on foot, I could hear a flow

of water before seeing it. There was a substantial flow discharging from

the Northeast corner of the disposal field. Refer photo 15 SLR684. It was

flowing like a small river creating a very large pond in a publicly accessible

area of the Shotover Delta. Refer photo 16 at SLR685. I considered that

the ponding was as extensive as what I had seen on 27 December 2023.

96. This time, however, was the first time I had seen the disposal field

breaching via a pipe that had apparently been installed intentionally by

QLDC to prevent the disposal field bund walls collapsing each time the

disposal field became overwhelmed. This pipe was discharging directly

through the disposal field fenced boundary from a purpose built

"emergency pond" located in the Northeast corner of the disposal field.

The discharge flow had created a small channel around the northeast

corner of the disposal field, and it flowed back up the north side of the

disposal field by 1 Orn or so. The main flow headed south and then spread

out across the delta. The effluent was about halfway up my gum boots in

some places. I was surprised at how bad the discharge had got. There

had been no notification from QLDCNeolia that it was this bad.

97. I saw small red invertebrates swimming in the discharge. There was also

a lot of green algae and other floating debris that looked like sludge.
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98. I waded through the ponded effluent and attempted to follow its extent.

Most of the effluent flowed to a wooded area of the delta and ran along

the east side of the cycle path. Refer photo at SLR687 and map 1 at

SLR002 which shows the main extent and supposed flow path of the

breach.

99. The ponded effluent appeared to stop/disappear to ground a few meters

from the ORC training wall.

100. I climbed out of the wooded area and up on to the Twin Rivers cycle path

and headed further east.

101. I noticed that the drainage ditch on the left-hand side of the cycle path was

now full of water. Refer map 1 at SLR002 and refer photo 18 at SLR688

(taken on a subsequent visit on 3 December 2024). I could not recall water

being present here before. The water was not obviously flowing, appeared

quite stagnant and had a lot of green algae growing in it.

102. The ditch of water first appeared a few metres down/east from the training

wall. Refer photo 18 at SLR688 (taken on a later date - 3 December 2024

- but shows what I saw 19 November). I followed it towards the Kawarau

River. After approx. 20m it disappeared again just in front of a track used 

by vehicles and then reappeared again in front of a sign for the Twin 

Rivers trail a few meters downstream. I followed this ditch as it turned at 

a right angle and flowed upstream parallel to the Kawarau River where it 

eventually discharged. 

103. Given the duration and extent of the disposal field breach, which appeared

to stop or disappear into the ground a few meters before the ORC Training

wall/line, I was suspicious that the breach from the disposal field may now

be reaching the Kawarau River.

104. As it was already late in the afternoon (meeting courier times were taken

into account) I decided to attend the site again the next day to undertake

extensive sampling and with a colleague for support.

Table 4: 

Date Officers Samples Sample results Compliance Other lab analysis 

attended taken received demonstrated? comments 
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09/11/2024 Jospeh Fraser Yes 22/11/2024 Results indicated that E. coli results should be

& Celeste Lane (disposal the discharge from the interpreted with caution 

field disposal field was fully as the sample was over 

discharge treated at the time of 24 hours old upon 

only) sampling. receipt at the lab 

19/11/2024 Shelley Reed No N/a N/a N/a 

20/11/2024 Shelley Reed & Yes (10 26/11/2024 Results indicate that E coli analysed to >1000 

Chris sets, inc the discharge from the range at all 10 sites. 

Mcsweeney MST) disposal field was fully Unable to directly assess 

treated at the time of compliance with 260 

sampling. BOD5 CFU limit. 

above the 12-month 
No human MST markers 

average limit but still 
were detected at 6/7 

within compliance due 
locations inc the disposal 

to averaging. 
field. 1 sample showed 

a faint detection of 

human MST markers, 

just above the limit of 

detection (LOO) 

25/11/2024 Shelley Reed No N/a N/a N/a 

29/11/2024 Shelley Reed No N/a N/a N/a 

03/12/2024 Shelley Reed Yes (6 sets) 17/12/2024 Results indicate that 

and Richard the discharge from the 

Lord disposal field & the 

final effluent discharge 

(post UV) was fully 

treated at the time of 

sampling. 

06/12/2024 Shelley Reed & Yes (6 sets) Samples arrived too N/a N/a 

Casey late; analysis 

Pilkington cancelled 

09/12/2024 Casey Yes (6 sets) 20/12/2024 Results show that MST was conducted at 

Pilkington & while the discharge the discharge to the 

Ngaio Emson from both the disposal Kawarau River location 

field and the final because the E. coli was 

effluent (post UV) was over the trigger value of 

treated, neither met all 500 CFU/100ml (result 
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the limits set by 1400). No human 

consent RM13.215.03. markers were detected. 

The final effluent was In fact, the source of the 

compliant except for E. coli wasn't

BOD and TSS, which substantiated. 

exceeded the annual 

mean limit. In the 

disposal field 

discharge, BOD5, TN, 

and E. coli were within 

limits, but TSS 

exceeded the limit at 

101 g/m3
. The increase 

in TSS could be due to 

various factors, 

including natural ones. 

12/12/2024 Shelley Reed & Yes (6 sets) 20/12/2024 Results indicate that 

Aisleen Dilks the discharge from the 
N/a 

disposal field & the 

final effluent discharge 

(post UV) was fully 

treated at the time of 

sampling. 

16/12/2024 Shelley Reed & Yes (6 sets) TBC Lab flagged: Discharge Await full set of results 

Georgia to Kawarau River 

Simmonds sample FC over 1000 

CFU/100ml so MST 

will be conducted at 

this location 

Site visit and extensive sampling 20 November 2024 

105. I returned to the Shotover WWTP with my colleague Chris Mcsweeney to

undertake extensive sampling starting at the discharge the disposal field

and extending to 9 locations of ponding across the Shotover delta,

including a potential discharge into the Kawarau River and 20 meters

upstream and downstream of this discharge. This effort was largely

prompted by the recent appearance of a new ponding area, which seemed

to discharge into the Kawarau River. Refer photo 18 at SLR688.

106. I showed Chris how the disposal field was breaching via a pipe that had

been installed intentionally by QLDC or its contractor. Chris was already

aware that this pipe and the emergency pond had been built intentionally
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to prevent the disposal field bund walls collapsing each time the disposal 

field became overwhelmed. It was his first time seeing it discharging 

though. I took a video of the breach and the extent of the ponding in the 

area immediately to the back (east) of the disposal field. Nothing had 

changed on site since the previous day in terms of the flow of the 

discharge and extent of the ponding. Refer photo 17 at SLR686. The 

discharge had a faint odour of sewage especially when we were standing 

downwind. 

107. We walked through the suspected flow path I had identified the day before

and as indicated by map 1 at SLR002. We confirmed that the ditch/new

upwelling area appeared to still discharge to the Kawarau River. From

memory, the ditch had always been there to protect the cycle path, but it

just was not full of water before.

108. We returned to the back of the disposal field with sampling equipment.

Chris took all the samples taken this day whilst I took photos, GPS

readings and filled in the paperwork.

109. Chris took a sample from:

24-1532

109.1. the end of the pipe which discharged from the disposal field at 

E2173624 N556821. Samples called "Shotover WWTP 

discharge from disposal field". 

109.2. from approximately the middle of the large, ponded area in the 

Shotover delta at the back of the disposal field at E2176229 

N556359. A second Micro sample was taken for MST analysis 

Samples called "Shotover delta ponding 1." Refer photo at 

SLR687 which also shows how deep the ponding had become. 

109.3. the ponded effluent from the wooded area of the Shotover delta 

where the effluent appeared to disappear to ground a few meters 

before the training wall at E2176274 N5568182. A second Micro 

sample was taken for MST analysis, Samples called "Shotover 

delta ponding 2 woodland." 

109.4. the ponded effluent from where the ponding first 

appeared/reappeared a few meters before the training wall at 

E2176291 N5568144. A second Micro sample was taken for 
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MST analysis. Samples were called "Shotover delta ponding 3 

post training wall." 

109.5. the ponded effluent from where the ponding first 

appeared/reappeared besides a sign for the twin rivers cycle trail 

at E2176339 N5568055. A second Micro sample was taken for 

MST analysis. Samples were called "Shotover delta ponding 4 

post QT trail sign." 

109.6. from where the ponding ran parallel to the Kawarau River 

heading upstream. The discharge did not mix with the Kawarau 

River at this point. The location was at E2176314 

N556742. Samples were called "Shotover delta ponding 5 

parallel to Kawarau River." 

109.7. the approximate. location of where the ponded water discharged 

to the Kawarau River. It was hard to determine where this 

occurred as the area was very open and the river was flowing 

into the channel as it was moving at a much faster velocity. The 

approx. location of this sample was E2176283 N5567914. A 

second Micro sample was taken for MST analysis Samples were 

called "Discharge to the Kawarau River." 

109.8. approximately 20m downstream (d/s) of the Kawarau River from 

the discharge point at E2176311 N556797. A second Micro 

sample was taken for MST analysis Samples were called 

"Approx 20m D/S from discharge Kawarau River". 

109.9. approximately 20m upstream (u/s) of the Kawarau River from the 

discharge point at E2176271 N5567889. A second Micro sample 

was taken for MST analysis Samples were called "Approx 20m 

U/S Kawarau River from discharge" as shown in Map 1 at 

SLR002. 

110. All samples and sample labels were checked and grouped together.
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Samples were locked in two chilly bins with tamper proof tags "0385913"

and "551183".
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111. The seven samples taken for MST analysis taken at locations described

at 104.2, 104.3, 104.4, 104.5, 104.7, 104.8, 104.9) above were dropped

off at Eurofins, an analytical testing laboratory.

112. The remaining two chilly bins containing samples for standard wastewater

sampling (TN, pH, TP, NH4, TSS, TBOD5, FC and E. coli) were dropped

at the courier to go to Hills Lab. All Hills Lab (a water testing laboratory)

samples and sample labels were checked and grouped together.

Samples were locked in two chilly bins with tamper proof tags "551044"

and "551043" and were dropped at the courier. These were tested for

Sampled for TN, pH, TP, NH4, TSS, TBOD5, FC and E. coli.

Site visit and reduced sampling 3 December 2024 

113. I revisited the Shotover Wastewater Treatment Plant (WWTP) with my

colleague Richard Lord to check if the discharge from the disposal field,

which was initially reported to the ORC pollution hotline on 9 November

2024, was still occurring. ORC had also decided to undertake extensive

sampling again as the laboratory had not analysed the Micro samples

taken 19/11/2024 to a specific count value. Unfortunately, all 10 E. coli

samples were analysed incorrectly to a range of "less than 1000

CFU/1 00ml" instead of providing specific results. This laboratory error

prevents direct compliance comparison with the consent limits. However,

the results do show that E. coli levels were not high at the discharge point

and did not increase across the sampled area.

114. Samples were taken from as close to the same location points as on the

19 November 2024, unless it was no longer possible due to changes on

the ground and/or access/H&S issues. New GPS locations were

recorded.

115. I arrived with Richard Lord at the back of the disposal field near the

Shotover River, accessing the area via the public access to the Shotover

Delta and cycle path without signing into the site.

116. There was still a substantial flow of wastewater discharging from the

Northeast corner of the disposal field. Wastewater still flowed like a small

river around the northeast side of the disposal field creating a large,

ponded area in the Shotover Delta. The ponding was the worst I had seen

at the site.
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117. The discharge was still discharging from the disposal field via the pipe that

had been installed intentionally by QLDC (or its contractor) to protect the

bunded walls of the disposal field. This pipe was still discharging directly

through the disposal field fenced boundary from the last "emergency

pond" located in the Northeast corner of the disposal field.

118. The discharge was confirmed to still flow like a small river creating a large,

ponded area in the Shotover Delta. The flow of the discharge was

generally around the same as the previous 4 visits during November 2024.

However, the extent had worsened and appeared to be deeper in places.

119. The wastewater flow from the disposal field had continued to scour out

the ground creating an even deeper channel around the northeast corner

of the disposal field. I did not step into some areas of the flow as it looked

deep in places and potentially higher than my wellington boots.

120. We walked through the previously identified suspected flow path. We

checked where the ponding went and whether there was still reason to

suspect that the Shotover disposal field could be discharging to the

Kawarau River.

121. As on previous visits most of the effluent still flowed to a wooded area of

the delta and ran along the east side of the cycle path where it apparently

still "disappeared" to ground a few meters before the "training wall." Refer

photo at SLR687 / Map 1 at SLR002 The ponding in the wooded area was

much more extensive than my previous 4 visits. We confirmed that the

ditch/new upwelling area appeared to still discharge to the Kawarau

River.

122. We returned to the back of the disposal field with sampling equipment.

Richard took all the samples taken this day whilst I took photos, GPS

readings and filled in the paperwork.

123. Richard took a sample from:
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123.1. the end of the pipe which discharged from the disposal field at

NZ E2176285 N5568142. A second Micro sample was taken for 

MST analysis. Samples called "Shotover WWTP discharge from 

disposal field." 
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123.2. the large, ponded area in the Shotover delta at the back of the 
disposal field at NZ E2176205 N5568401. A second Micro 
sample was taken for MST analysis. Samples called "Shotover 
delta ponding 1." 

123.3. the wooded area of the Shotover delta where the effluent 
appeared to disappear to ground a few metres before the training 
wall at NZ E2176262 N5568195. A second Micro sample was 
taken for MST analysis. Samples were called "Shotover delta 
ponding 2 woodland." 

123.4. the ponded effluent from where the ponding first 
appeared/reappeared a few metres before the training wall at NZ

E2176294 N5568143. A second Micro sample was taken for 
MST analysis. Samples were called "Shotover delta ponding 3 
post training wall." 

123.5. the ponded effluent from where the ponding first 
appeared/reappeared besides a sign for the Twin Rivers cycle 
trail at NZ E2176335 N5568055. Samples were called 
"Shotover delta ponding 4 post QT trail sign." 

123.6. the ponded effluent from where the ponding ran parallel to the 
Kawarau River heading upstream. The discharge did not mix 
with the Kawarau River at this point. The location was at NZ 
E2176315 N5567944. Samples were called "Shotover delta 
ponding 5 parallel to Kawarau River." 

123. 7. the ponded water discharged to the Kawarau River. It was noted
that the flow from the discharge to the Kawarau River was very 
low. The approximate location of this sample was NZ E2176276 
N5567883. A second Micro sample was taken for MST analysis. 
Samples were called "Discharge to the Kawarau River." 

123.8. approximately. 20m downstream (d/s) of the Kawarau River from 
the discharge point at NZ E2176288 N5567872. A second Micro 
sample was taken for MST analysis. Samples were called 

123.9. 

"Approx 20m D/S from discharge Kawarau River". 
#__ 

approximately 20m upstream (u/s) of the Kawarau River from the (y 
discharge point at NZ E21

::
266 N5567866. A second M� 
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sample was taken for MST analysis Samples were called 

"Approx 20m U/S Kawarau River from discharge" as shown on 

Map 1. 

124. We went to the Shotover WWTP main site and logged in. Veolia staff took

us to the autosampler to sample the final effluent post UV.

125. I took composite final effluent samples from the autosampler on site

approx. at NZ E21757772 N5568774. Samples were called "Final Effluent

Post UV Shotover WWTP."

126. I asked the Veolia operator twice if he was happy that the sample was

collecting from post UV. The operator said it was. I pointed out that there

was a lot of tiny invertebrates swimming in the sample and that this might

imply that the UV was not working. I asked the operator if he was aware

of any issues with the UV and to confirm that it was on at that time. The

operator checked something a few meters away and said that it was. I

would have expected that the UV would have killed anything alive in the

final discharge.

Summary of site visits conducted 6 December - 16 December 2024 

127. The Shotover WWTP disposal field was inspected by various ORC

officers another four times between 6 December 2024 and 16 December

2024 (inclusive). Refer Table 4. I personally attended three of these

subsequent visits with the last visit conducted 16 December 2024. Each

visit confirmed that the discharge seen on 9 November 2024 was still

ongoing. Additional samples were taken from 6 locations on 6 December

2024, 9 December 2024, 12 December 2024 and 16 December 2024, as

ORC management had decided on 5 December 2024 that the discharge

was to be sampled twice a week until further notice.

128. Previous sampling rounds (20 November 2024 and 6 December 2024)

were extensive, covering 10 locations. To make the process more

manageable, the frequency of sampling was reduced to 6 key sites,

including a new sampling point post-UV treatment.

129. The other 5 samples were collected as close to the original locations from

November 19, 2024, as possible, unless changes on the ground or

access/health and safety issues prevented this. New GPS locations were
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recorded. The following pre-existing sample locations were sampled 

Refer to Map 1 at SLR002: 

129.1. Disposal field discharge; 

129.2. Ponding 2 (Woodland); 

129.3. Discharge (To Kawarau River); 

129.4. 20m downstream of discharge to Kawarau (D/S); and 

129.5. 20m upstream of discharge to Kawarau (U/S). 

130. An interpretation of these laboratory results is provided date by date as

follows.

Laboratory Results from samples taken 20 November 2024 

131. Results received December 3, 2024, from samples taken on 20 November

2024 also indicated the discharge from the disposal field was likely treated

at the time of sampling (refer Table 5 Sample results 20/11/2024).

132. The resource consent for the Shotover WWTP (RM13.215.03) specifies

limits for BOD5, TSS, TN, and E. coli prior to discharge to the disposal

field. When these limits are applied to the discharge sampled at the

disposal field key findings include:

24-1532 

132.1. TSS and TN were within with resource consent limits for the 90th 

percentile and 12-month rolling mean. 

132.2. BOD5 levels were above the 12-month mean limit but still within 

compliance due to averaging. 

132.3. E. coli levels were not high, with all 1 0 sites recording "less than 

1000." Analysis to a range of "less than 1000 CFU/1 00ml" 

instead of specific colony counts/value prevent direct compliance 

comparison to the consent limit of 260 CFU/100ml. However, 

results showed low E. coli levels at the discharge point and no 

increase across the sampled area. 

132.4. 7 locations were also sampled for Microbial Source Tracking 

(MST) to determine whether human effluent was present and if it 
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was potentially impacting the environment. (Refer Table 5 

Sample results 20/11/2024). 

132.5. MST laboratory results show that no human MST markers were 

detected at six of the seven sampled locations, including the 

disposal field. Refer Table 5 Sample results 20/11/2024). 

132.6. One sample sample (D/S of the suspected discharge to the 

Kawarau River) revealed a faint detection of human MST 

markers, just above the limit of detection. Refer Table 5 Sample 

results 20/11/2024). 

132. 7. While these result warranted further monitoring, it's essential to

interpret this MST result with caution due to the single sample 

and proximity to the detection limit. 

133. The results suggest that it was likely the wastewater was properly treated

before being discharged.

Laboratory Results from samples taken 3 December 2024

134. Laboratory results received December 17, 2024, for samples taken on 3

December 2024 also indicated the discharge from the disposal field was

treated at the time of sampling (refer Table 5 Sample results 20/11/2024).

134.1. The resource consent for the Shotover WWTP (RM13.215.03) specifies 

limits for 8005, TSS, TN, and E. coli prior to discharge to the disposal 

field. When these limits are applied to the discharge sampled at the 

disposal field 3 December 2024 key findings include: TSS, 8005, E coli 

and TN were within the resource consent limits. 

Laboratory Results from samples taken 6 December 2024

135. Unfortunately, I received notification from Eurofins Laboratory on 9

December 2024 that the samples taken 6 December 20204 had only just

arrived at the laboratory that morning. This was past the 24-hour analysis

window meaning that BOD, Microbiological and MST analysis could not

be carried out. For this reason, analysis of the remaining parameters was

cancelled.

Laboratory Results from samples taken 9 December 2024
c--�

136. Laboratory results received on December 20, 2024, for samples taken on c..tJ

December 9, 2024, indicated that the discharge from the disposal field
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and the final effluent discharge (post UV) was treated at the time of 

sampling. However, neither location was within all the limits set by consent 

RM13.215.03 (refer to Table 5). 

137. At the final effluent location (post UV), all parameters were within the limits

set, except for BOD and TSS, which were both non-compliant with the

annual mean limit.

138. If the limits set by consent RM13.215.03 are applied to the discharge from

the disposal field on this occasion, BOD5, TN, and E. coli were below

resource consent limits. TSS was the only parameter that exceeded both

limits, with a result of 101 g/m3
. It is noted that an increase in TSS from

the final effluent discharge to the discharge from the disposal field could

be influenced by many factors, including natural ones.

Laboratory Results from samples taken 12 December 2024 

139. Laboratory results received December 20, 2024, from samples taken on

12 December 2024 also indicated the discharge from the disposal field

and the final effluent discharge (post UV) was fully treated at the time of

sampling (refer Table 5 a). BOD5, TSS, TN, and E. coli were fully

compliant/below resource consent limits.

Laboratory Results from samples taken 16 December 2024 

140. These results have not been received yet.

141. At the time of writing this document on 19 December 2024, the discharge

from the disposal field was continuing to the Shotover Delta on 16

December 2024. This is a breach of EN.RMA.24.0012 for 34 days (about

1 month 7 days) continuously. From 20 December 2024 laboratory results

have indicated that the discharge was treated and was not a significant

environmental risk to the Shotover and Kawarau Rivers and the Shotover

Delta or people using the Delta.

142. However, the discharge affects the public amenity value of the Delta.

Table 5: Summary of Laboratory sample results taken from the Discharge 

from the Shotover WWTP Disposal field 09/11/2024 - 16/12/2024. (Note that (p 
analysis for samples taken 6 December 2024 was cancelled as they arrived at 

the laboratory too late). 
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Parameter 95%ile* Annual* Disposal Disposal Disposal Disposal Disposal Disposal 

Mean Field Field Field Field Field Field 

Discharge Discharge Discharge Discharge Discharge Discharge 

09/11/2024 20/11/2024 03/12/2024 09/12/2024 12/12/2024 16/12/2024 

BODs 50 30 13 39 8 17 7 TBC 

(g/m3) 

TSS 50 30 25 28 12 101 14.7 TBC 

(g/m3) 

TN 35 23 14 17 16 18.3 16.8 TBC 

(g/m3) 

E.coli 260 260 79# < 1000 <10 79 80 TBC 

(cfu/100ml) (90%ile) geomean 

*Means and percentiles apply to a rolling 12 calendar month period.

#Please interpret this microbiological result with caution as the sample was >24 

hours old on receipt at the lab. 

Table 6: MST Laboratory sample results taken from the Discharge from the 

Shotover WWTP Disposal field 20/11/2024. 

Sample Reference Canine Avian GFD Ruminant Avian Gull4 Human Human 

(20/11/2024) copies/100 copies/100 copies/100 copies/100 HF183 HumM2 

ml ml ml ml copies/100 topies/100 ml 

ml 

Shotover WWTP 

MST discharge 

from disposal 

field <900 <900 <900 <900 <900 <900 

Shotover delta 

ponding 1 MST <900 <900 <900 <900 <900 <900 

Shotover delta 

ponding 

2 woodland MST <900 <900 <900 <900 <900 <900 
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Shotover delta 

ponding 3 post 

training wall <900 1400 <900 <900 <900 <900 

Discharge to 

Kawarau River <900 1100 <900 <900 <900 <900 

Approx 20M D/S 

from discharge 

Kawarau River 1600 <900 <900 <900 1200* <900 

Approx 20M UIS 

�rom discharge 

Kawarau River <900 <900 <900 <900 <900 <900 

*Watercare laboratory advised to interpret this MST result with caution due to the

single sample and proximity to the detection limit. 

Current Enforcement Summary: 

143. Abatement Notice EN.RMA.21.0025 (and Infringement Notice
EN.RMA.21.0024) were issued 27 May 2021 when the discharge and
ponding within and outside the disposal field were fully treated and not
considered an environmental or health risk. EN.RMA.21.0025 required
no ponding or surface run-off of treated wastewater by August 25, 2021.

144. QLDC applied for and ORC granted multiple extensions to the compliance
date EN.RMA.21.0025 so that the time for compliance eventually expired
25 August 2021.

145. From my review of ORC's records, it appears that following the issue of
EN.RMA.21.0025 and EN.RMA.21.0024, ponding outside the consented
area was resolved, but minor to moderate ponding within the field was
never fully resolved. Until late December 2023, this ponding was within
with consent discharge limits for as the effluent discharged was treated.
However, operational failures affecting effluent quality, starting with odour
problems, emerged in December 2023.

146. On December 27 and 28, 2023, ORC Enforcement Officers observed a
significant flow of undertreated, discoloured, silt-laden, and odorous
wastewater discharging through the boundary fence at the south- �
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southeast corner of the Disposal Field. This flow ponded in the Shotover 

Delta and likely entered the Kawarau River. 

147. Samples showed contaminant levels far exceeding resource consent

limits, indicating a violation of multiple conditions.

148. Furthermore, it was noted by ORC that from June 2020 condition 21 (ii)

became relevant: "as a result of the exercise of this consent shall not

result in surface breakthrough after the initial 5-year mounding trial period

following the commencement of this consent."

149. Consequently, on March 18, 2024, ORC issued Abatement Notice

EN.RMA.24.0012 to QLDC.

150. In August 2024, operational issues at the Shotover WVVTP led to elevated

nitrogen levels and solids carryover, decreasing infiltration capacity within

the gravels.

151. Around September 15, 2024, a discharge pipe was constructed to

facilitate a "controlled discharge" of wastewater through the Disposal Field

southern boundary fence. Veolia explained that this measure was

implemented to prevent the failure of the southern wall/bund of the

disposal field. This has remained in place since and all subsequent

discharge outside the disposal field boundary have been via this pipe

(Refer photo 1 at the end of this report).

152. The discharge beyond the disposal field boundary has continued to

worsen and, treated wastewater has now been discharging continuously

from the disposal field boundary for the past month.

153. The discharge is beyond the boundary is into a public recreation area

used by walker, cyclists and motorcyclists. It is highly visible to the public

and there has been significant media coverage of the problems in local

media.
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154. A solution is required to stop the continuous discharge of treated

wastewater into the public recreation area.

AFFIRMED at Queenstown this ) 

(fe-21 st day of December 2024 before ) 
me:- )

-�----�----- ----

24-1532

Tanya Jayne Surrey 
Solicitor 

Queenst0\Nl1 

Shelley Louise Reed 

IVlactodd Limited 
Barristers & Solicitors 

Queenstown 

New Zealand 
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Technical Memorandum 

To: 
Hannah Goslin,  
Consents Processing Planner 

From: Dr Jack McConchie 

Company: Otago Regional Council SLR Consulting New Zealand 

cc: Tim Baker (SLR Consulting) Date: 5 September 2025 

Project No. 860.016625.00018 

RE: Peer review of S92 responses relating to RM25.177 

Confidentiality 
This document is confidential and may contain legally privileged information. If you are not a named or authorised recipient, you 
must not read, copy, distribute or act in reliance on it. If you have received this document in error, please notify us immediately 
and return the document by mail. 

Introduction 

Queenstown Lakes District Council (QLDC) is seeking resource consents from the Otago 
Regional Council (ORC) to discharge treated wastewater to the Shotover River / Kimiākau 
for five years while a long-term disposal solution is developed.  Following a review of the 
information supporting the resource consents, ORC requested further information regarding 
various aspects of the applications.  

The concept for the disposal of wastewater is that: 

• Treated effluent (~400L/s) will pass down a discharge channel across the bank of the
Shotover River to the edge of the currently active channel.

• A new diversion channel i.e., braid, with a design capacity of ~2.5m3/s, will be
constructed within the active channel of the Shotover River to divert some of the flow
in the river towards the outlet of the effluent diversion channel.

• Water diverted from the Shotover River will dilute the treated effluent from the WWTP
so that it complies with various water quality standards.

• After dilution and mixing the combined effluent and river water will, after about 200m,
be discharged back into a main braid of the Shotover River.

The potential effects of the proposed works on the hydrology, fluvial geomorphology, and 
fluvial processes need to be considered in the context of: 

• The relatively small magnitude of the diversion from the Shotover River i.e., <9% of the
median flow (29m³/s at the Bowens Peak recorder).  A difference in flow of this
magnitude is within the accuracy of flow gaugings.  Any effects of a diversion of this
magnitude and therefore is unlikely to be able to measured;

• The relatively small addition of treated effluent to the flow of the Shotover River i.e.,
16% of the proposed maximum diverted flow and about 1% of the median flow of the
Shotover River;

• The naturally braided character of the Shotover River over the impacted reach;

• The short length of the impacted reach;
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• The dynamic nature of the active channel of the Shotover River.  Braided rivers are
one of the most dynamic geomorphic systems on the earth; and

• The short duration of the resource consents being sought i.e., 5-years.

Against this setting, however, there is also uncertainty regarding exactly what is proposed, 
beyond the largely conceptual description provided within the consent application.  This 
uncertainty relates to the initial construction and ongoing maintenance, and rehabilitation 
works.  Given this uncertainty, and because the applicant is essentially seeking a consent for 
works within an umbrella of effects.  Consequently, the assessment needs to be relative to 
the ‘greatest potential effects’ rather than just average conditions. 

Since the design and proposed works are only discussed in general terms, clarification was 
sought by Otago Regional Council regarding several matters under a Section 92 request for 
more information.  This peer review focuses on the responses provided by QLDC, and their 
consultants, to questions relating to RM25.177 – Works in the bed for diversion of flow.  The 
overall application includes: 

• RM25.177.01: Water permit to divert water within the bed of the Shotover River.

• RM25.177.02: To disturb the bed of the Shotover River for the purpose of creating and
maintaining a flowing channel.

• RM25.177.03: Discharge permit to discharge remobilised sediment from the Shotover
River.

Section 92 

Following a review of information provided by QLDC and their consultants in support of the 
application for resource consents, several areas were identified where further information 
and clarification was required to assist ORC in making their decision. 

RM25.177 – Works in the bed for diversion of flow 

1. Please confirm what the design flow rate is anticipated as a result of the diversion and
the likely maximum flow rate.

2. Based on the maximum flow rate proposed in response to Question (1) please provide
an assessment of:

a. Effects on hydrology, morphology and erosion of the bed and bank arising from
the proposed diversion of water at the maximum flow rate, including an
assessment of effects on the Council’s Training Line.

b. Effects on aquatic ecosystem particularly habitat availability within the extent of
the Shotover River (anticipated to be between 200 and 300 metres) that will have
less flow under low flow and very low flow conditions as a result of the proposed
diversion at the maximum flow rate.

c. Effects on Schedule 1A and 1AA values as a result of the proposed diversion at
the maximum flow rate.

d. Effects on natural character and amenity values as a result of the proposed
diversion at the maximum flow rate.
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e. Effects on cultural values as a result of the proposed diversion at the maximum
flow rate.

3. An assessment of the relevant objectives and policies to the proposal as a whole is
contained in Section 6 of the Application document. The following additional
information is requested:

a. The assessment of the National Policy Statement for Freshwater Management
2020 (NPSFM) appears to only relate to the bed disturbance works.  Please
provide an updated assessment of the NPSFM 2020 based on the updated
assessments requested under Question (2).

b. Please provide an updated assessment of any additional assessments in Section
6 on the basis of the updated assessment requested under Question (2).

The peer review has focused specifically on the hydraulic and hydrological implications of 
the proposed works.  It has relied on the information contained in the letter from Landpro 
dated 13 August 2025 (Landpro Reference 24131) responding to the S92 request, and the 
technical report provided as Appendix B – River Protection and Diversion (prepared by 
GHD). 

Scope of work 

This peer review provides an audit of what has been provided in response to questions (1) 
and (2)(a) above.  The results of that audit are summarised in Table 1.  

Review 

This peer review must be considered within the context of the environmental setting 
discussed above and the status of the design solution suggested currently.   

The proposed design represents a practical and low-impact solution to temporarily discharge 
treated effluent from the WWTP, while long-term upgrades are implemented.  It is argued 
that the solution balances hydraulic performance, erosion control, dilution effectiveness and 
environmental protection.  It also balances the constraints of the environmental setting 
discussed above. 

Current uncertainty regarding the design solution is highlighted in Section 7 Summary and 
path forward of Appendix B which was submitted with the S92 response providing additional 
information.  This states: 

To prepare for detailed design, the following next steps are recommended: 

• Conduct detailed morphological and hydraulic surveys of the river near the discharge
point to understand variability in flow and channel locations.

• Undertake flow measurements upstream and downstream of the discharge location to
better assess dilution potential and adjust the design if needed.

• Undertake soil and substrate testing in the riverbank along the proposed diversion
channel and outlet structure to validate the protection design, riprap sizing and slope
stability.
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• Proceed to detailed engineering design, including construction staging, adaptive
management plan (e.g. planned maintenance and reinstatement after flood events)
and monitoring requirements.

Therefore, the design is largely conceptual and descriptive currently.  The specifics of the 
design will be developed further during detailed design.  ORC is consequently being asked 
to consider essentially an umbrella of effects, and a zone of effects, under which the ultimate 
design solution will fit. 

Table 1: Response template. 

Q: Is the technical information provided in support of the application robust, including 
being clear about uncertainties and any assumptions?  Yes, or no. If not, what are the 
flaws? 

R: At this stage, the design of the proposed diversion and effluent dilution system is 
largely conceptual.  There are very few hard data and those data that are provided are 
of a very general and simplistic nature.  This is recognised in Section 7 of Appendix B 
which identifies a range of technical information that will need to be collected, and 
studies undertaken, to inform the design and construction of the final disposal 
system.  Much of the information presented currently is more opinion and 
assumption than fact. 

Several general statements are made regarding the nature and characteristics of the 
existing environment and the potential effects of what is proposed on ‘average’ 
conditions.  While these statements are likely valid, there are no quantitative data 
provided in support. 

It is argued that Appendix B provides the technical basis for the S92 response.  
However, Appendix B only states opinions and assumptions.  None of the substantive 
matters are addressed in a quantitative manner. 

Given the lack of data and information provided, and the uncertainty regarding the 
final design, there is also uncertainty over the potential effects of what is proposed. 
However, given the scale of the discharge relative to flow in the Shotover River and 
the dynamics of the riverbed any effects are likely, in my opinion, to be less than 
minor. 

This inherent uncertainty, however, will need to be balanced by a suite of conditions 
to both ensure performance of the final system and to monitor potential effects. 

Q: Are there any other matters that appear relevant to you that have not been included? 
Or is additional information needed? Please specify what additional info you require 
and why [please explain] 

R: The additional matters that need to be addressed are identified largely in Section 7 of 
Appendix B.  It is likely, however, that the information required to address these 
matters will not be available until after the consents are granted (assuming they are 
granted).  Consequently, it is essential that there is a suite of conditions to ensure that 
these matters are identified, quantified, and managed to an appropriate level. 
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Considerable uncertainty persists regarding the performance of the proposed disposal 
system during larger floods in the Shotover River.  While the system will be reinstated, 
there is no discussion of how often these ‘over-design’ events will occur.  Likewise, 
there is no discussion of how long it may take to reinstate the system or what will 
happen to the 400L/s of effluent that will need to be discharged while the system is 
inoperative. 

Q: If granted, are there any specific conditions that you recommend should be included 
in the consent? 

R: Given the uncertainty of the final design, the dynamics of the environment, and 
therefore potential effects of the proposed disposal system, there need to be 
conditions which require: 

• Confirmation of the final design and how it integrates with the existing
environment;

• Confirmation that the final hydrological and hydraulic effects of the design are
within the umbrella of effects considered during the consent process;

• The development of a Monitoring and Management Plan, to be agreed with
ORC.

• Continuous monitoring of the flow rate and hydrological effects of the
diversion, relative to the discharge measured in the Shotover River at Bowens
Peak, to ensure these are within the limits argued during the consent process;

• Monitoring of the levels of bed of the Shotover River at both the invert to the
diversion and discharge from the diversion.  This is necessary to confirm that
the rates of flow and effects on the main channel do not change significantly
over the duration of the consent;

• Monitoring the morphology of the bed of the Shotover River annually
throughout the duration of the consent to ensure that the diversion causes no
change to the existing form and character of the bed;

• The annual reporting of the results of the above monitoring; and

• A review of the design should any effects be observed which are outside of the
limits considered during the consenting process.

Q: Based on the proposed mitigation methods are the mitigation measures proposed by 
the applicant appropriate in this circumstance? If no, why not? 

R: The information provided essentially argues that the small volume of effluent 
discharge relative to the flow in the Shotover River, when combined with the 
dynamics of the riverbed, mean that no mitigation is necessary. 

The only mitigation suggested relates to the reinstatement of the system following 
‘over design’ events in the Shotover River.  However, there is no discussion as to how 
often these ‘over-design’ events might occur.  Likewise, there is no discussion of how 
long it may take to reinstate the system and what will happen to the 400L/s of 
effluent that will need to be discharged while the system is inoperative. 
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These matters either need to be investigated and quantified, or consent conditions 
will be required to ensure that any adverse effects of the system and the disposal of 
effluent are mitigated to the level assumed in the consent application. 

Q: Have the effects on hydraulic capacity and flow characteristics been appropriately 
assessed? Please include details on the appropriateness of the method of assessment. 

R: What has been presented is largely a design concept.  There is no final design, and 
considerable work is proposed to inform that design.  Consequently, the discussion of 
the interaction of the system and its effects on hydraulic capacity and flow 
characteristics is very general.  No data or detailed analysis are presented apart from 
a few general references to average conditions. 

Since there is a long-term flow series for the Shotover River, recorded just upstream 
at Bowens Peak, it is possible to assess the interaction of the proposed effluent 
disposal system with the existing flow and hydraulic regimes under both high and low 
flow scenarios.  This should be required once the final design has been resolved. 

The implications of the descriptive approach adopted, and the uncertainty inherent in 
this approach, is compounded by any discussion only referencing to average 
conditions.  Since QLDC is attempting to consent a yet-to-be-designed disposal 
system, it would be appropriate to consider the most extreme scenarios i.e., the 
interaction and effects of the disposal system under both flood conditions and low 
flows i.e., flows below MALF. 

Since this analysis has not been undertaken, consent conditions are required to 
ensure this work is undertaken and that the effects of the final design are within the 
range argued. 

Conclusion 

A largely conceptual and descriptive design has been proposed as an interim measure to 
manage the discharge of treated effluent from the Queenstown WWTP to the Shotover 
River. 

The potential effects of the proposed works on hydrology, hydraulics, fluvial geomorphology, 
and fluvial processes have been considered in the context of the small volume of effluent 
relative to the discharge of the Shotover River, the naturally dynamic nature of the bed of the 
river, and the short duration of the consent. 

There is uncertainty regarding exactly what is proposed, beyond the largely conceptual 
description.  This uncertainty relates to the initial construction and ongoing maintenance, and 
rehabilitation works.  Given this uncertainty, and since consent is being sought for works 
under an ‘umbrella of effects’, assessment needs to relative to the ‘greatest potential effects’ 
rather than just average conditions. 

The proposed design represents a practical and low-impact solution to temporarily discharge 
treated effluent from the WWTP, while long-term upgrades are implemented.  It is argued 
that the solution balances hydraulic performance, erosion control, dilution effectiveness and 
environmental protection.  It also balances the constraints of the environmental setting. 
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In my opinion, from hydrological and hydraulic perspectives, what is proposed is a pragmatic 
and practical solution to address the immediate issue of the safe disposal of treated effluent 
to the Shotover River.  While the consents could be granted, the current level of uncertainty 
needs to be balanced by a suite of conditions to both ensure performance of the final system 
and monitor potential effects. 

Given the uncertainty of the final design, the dynamics of the environment, and therefore 
potential effects of the proposed disposal system, there need to be conditions which require: 

• Confirmation of the final design and how it integrates with the existing environment;

• Confirmation that the final hydrological and hydraulic effects of the design are within the
umbrella of effects considered during the consent process;

• The development of a Monitoring and Management Plan, to be agreed with ORC.

• Continuous monitoring of the flow rate and hydrological effects of the diversion, relative
to the discharge measured in the Shotover River at Bowens Peak, to ensure these are
within the limits argued during the consent process;

• Monitoring of the levels of bed of the Shotover River at both the invert to the diversion
and discharge from the diversion.  This is necessary to confirm that the rates of flow and
effects on the main channel do not change significantly over the duration of the consent;

• Monitoring the morphology of the bed of the Shotover River annually throughout the
duration of the consent to ensure that the diversion causes no change to the existing
form and character of the bed;

• The annual reporting of the results of the above monitoring; and

• A review of the design should any effects be observed which are outside of the limits
considered during the consenting process.

Should you require further information or clarification, please do not hesitate to contact me. 

Dr John (Jack) McConchie 
027 211 5973 
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Memorandum 
Attention Hannah Gosling 

Company Otago Regional Council 

Date 8 September 2025 

From Phil Shaw 

Reference Response for Treated Wastewater discharge to Shotover River 

Project No. PR250958 

Landpro Limited has applied for two resource consents on behalf of Queenstown Lakes District Council 

for the short-term discharge of wastewater to the Shotover River, including for the discharge and outfall 

structure (RM25.206) and for the proposed diversion (RM25.177). The s92 request from Otago 

Regional Council raises several Avifauna related matters set out below. 

We have relied on reports and information provided by others; we have not visited the site for this 

project. 

RM25.206 

In relation to RM25.206, the questions (Q) and response (R) following each question is provided in the 

table below. 

Q: Have the effects on indigenous and non-indigenous birds been appropriately assessed in 
relation of the proposed activities? Please include details on the appropriateness of the method 
of assessment. 

R: Yes, although more work is recommended. 

There appears to be little information on the terrestrial ecology of the area and no bird surveys were 

completed in the preparation of the consent application. 

I am aware that Dawn Palmer, ecologist at Natural Solutions for Nature Ltd, regularly surveys birds on 

the oxidation ponds, the dose and drain disposal fields and surrounding areas for Queenstown Lakes 

District Council. She may have been able to provide more information on the breeding activity on the 

Shotover River. 

In the absence detailed information on the avifauna of the proposed diversion site and surrounds, the 
applicant has correctly identified the braided riverbeds and banks as potential breeding sites for a 
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range of species. 

Recommendation: Review data collected in bird surveys by Dawn Palmer, ecologist at Natural 

Solutions for Nature Ltd to determine if breeding histories are known in the vicinity of the proposed 

project site. (Note: this has been done in RM25.177) 

Q: Have the effects of the proposed activities on nesting birds been appropriately assessed? 
Yes/No, if no why not? 

R: Yes, although project duration has not been considered. 

There is little consideration in the application of the potential impacts of the project during the non-

breeding season, as they are expected to be minimal. Accordingly, measures to mitigate impacts are 

focussed on minimising impacts during the breeding season when impacts are expected to be 

greatest. In my opinion, this is a reasonable approach. 

There is a residual risk not discussed: the presence of machinery just prior to breeding season may 

prevent birds that had intended to breed in the area from establishing nests. The likely duration of the 

works is not indicated in the application: the project’s duration will determine how significant this 

residual risk is. 

Recommendation: assess the likely duration of the proposed works and any maintenance to consider 

if the presence of machinery could have an extended impact on birds wanting to commence nesting 

in the area. 

Q: Based on the proposed mitigation methods (if any are proposed) are the mitigation measures 
proposed by the Applicant appropriate in this circumstance? If no why not? 

R: Yes, although further work is recommended. 

These are pragmatic measures that should significantly mitigate the potential impacts. Avoidance of 

the breeding season is much preferred. A buffer of 100m for works from active nests is considered 

suitable. Oversight by DOC is appropriate. 

Although it is implied, it should be clearly stated that any maintenance works that may need to be 

taken should be subject to the conditions suggested in the application. It would be prudent, if possible, 

to anticipate maintenance works and complete these prior to the commencement of the breeding 

season. 
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Recommendations: 1. Ensure that mitigation required of the initial works apply to any maintenance. 2. 

If the bird surveys Dawn Palmer does for the applicant does not include the project site, extend the 

surveys to here so that a baseline data set is established and future potential impacts can be assessed. 

RM25.177 

In relation to RM25.177, the questions (Q) and response (R) following each question is provided in the 

table below. 

Q: Have the effects on indigenous and non-indigenous birds been appropriately assessed in 
relation of the proposed activities? Please include details on the appropriateness of the method 
of assessment. 

R: Yes. Ornithologist has collected sufficient data from the site and surrounds over many years to make 
a considered assessment of the effects. 

Q: Have the effects of the proposed activities on nesting birds been appropriately assessed? 
Yes/No, if no why not? 

R:  Yes 

Q: Based on the proposed mitigation methods (if any are proposed) are the mitigation measures 
proposed by the Applicant appropriate in this circumstance? If no why not? 

R: Yes 
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902 Aubrey Road, Wanaka 9305 
m:  0274 379 044 
e: john@sesconsulting.co.nz 
w: www.sesconsulting.co.nz 

30th May 2025 

Otago Regional Council 
Private Bag 1954 
Dunedin 9054 

Attention: Hannah Goslin 
Consents Planner 

Memorandum: Technical Review of the Assessment of Effects of Discharges to 
Air from the QLDC Wastewater Outfall to the Shotover River 

Preliminary 

Queenstown Lakes District Council (QLDC) has applied for consent to discharge odour to air 
from the discharge of treated wastewater to the Shotover River. Emergency works have recently 
been undertaken to reinstate the former discharge via a drainage channel, following failure of 
the existing consented dose and drain field and issues raised regarding bird strike at the nearby 
Queenstown Airport. Previous consents have authorised discharge to the river via the drainage 
channel prior to December 2022. 

Wastewater is treated in the adjacent plant using an MLE process and oxidation ponds. A 
second MLE plant is expected to be operational by the end of 2025. At that point wastewater 
quality will improve and oxidation pond treatment will no longer be required. 

Consent is sought until 2030 when a replacement disposal field is expected to be operational. 
GHD has prepared an assessment of effects of discharges to air from the wastewater discharge 
to the river.  

Otago Regional Council (ORC) has commissioned Specialist Environmental Services Limited 
(SESL) to undertake a technical review of the assessment of effects for the discharge. This brief 
memorandum report reviews the assessment prepared by GHD and specifically responds to 
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questions raised by the ORC processing planner. The response to these questions is detailed in 
the following sections. 

The technical review has been undertaken by the author, John Iseli, on behalf of SESL. I have 
over 31 years of experience in the field of air quality in New Zealand and have undertaken 
numerous assessments and reviews relating to discharges to air from wastewater treatment 
plants, sewerage pumping stations and other odour sources. I am experienced in the use of the 
various assessment tools typically used for such analyses. I confirm that the findings expressed 
are my own conclusions and I have not delegated review work to any other party. 

I have not specifically visited the treatment plant and outfall site on this occasion. However, I am 
familiar with the site location from other visits to the area.  

ORC Question 1: Is the technical information provided in support of the application robust, 
including being clear about uncertainties and any assumptions?  Yes, or no. If not, what are 
the flaws? 

The GHD air quality assessment is considered to be sufficiently robust given the scale and 
significance of the discharge to air from the outfall and drain. The effects of odour have been 
assessed using qualitative tools generally in line with the Ministry for the Environment’s good 
practice guide for odour assessment.  

An assessment of FIDOL (frequency, intensity, duration, offensiveness, location) factors has 
been undertaken in accordance with standard practice. Overall, the assessment by GHD 
concludes: 
“Considering the relatively low frequency of light winds that can cause effects, low intensity of 
odours discharged and distance to receptors, the odour emissions from the outfall are unlikely to 
cause offensive or objectionable effects at off-site receptor locations. 

I consider that this assessment is reasonable and supported by the information provided. The 
separation distance from the outfall to the nearest sensitive receptors (dwellings across the 
river in Shotover Country) is over 500m. Given the quality of the treated wastewater (median 
cBOD5 < 30 mg/L), I agree with GHD that “earthy/musty” type odour is unlikely to be detectable 
beyond approximately 50m from the outfall and drain. The quality of wastewater is predicted to 
improve further from the end of 2025 when the second MLE plant is installed. 

I am satisfied that the assessment is sufficient to confirm that adverse effects of odour are likely 
to be less than minor. 

Q2: Are there any other matters that appear relevant to you that have not been included? Or 
is additional information needed? Please specify what additional information you require and 
why. 

I am satisfied that no additional information is required. The assessment has been undertaken in 
accordance with accepted practice. 
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Q3: If granted, are there any specific conditions that you recommend should be included in the 
consent? 

It is anticipated that conditions on the discharge to water consent will include appropriate BOD 
limits that control the wastewater organic matter content. I recommend the following 
conditions on the discharge to air consent. 

▪ The discharge drain must be maintained to prevent any overflow or ponding of
wastewater onto adjacent land.

▪ The discharge must not cause objectionable or offensive odour beyond 50m from the
outfall and drain.

▪ An updated Odour Management Plan that includes the outfall discharge must be
provided to the Otago Regional Council within two months of commencement of
consent.

▪ The consent holder must maintain a record of any complaints relating to odour. This
must include:
a. Location where the odour was detected by the complainant;
b. Date and time when the odour was detected;
c. A description of the wind speed and wind direction when the odour was detected by
the complainant;
d. The most likely cause of the odour detected; and
e. Any corrective action undertaken by the consent holder to avoid, remedy or mitigate
the odour detected by the complainant.

This record shall be provided to the Otago Regional Council upon request. 

Q4: Have the cumulative effects of the activity been appropriately assessed? Yes/no. 

The cumulative effects of odour have been assessed by GHD at page 80 of the AEE.  I consider 
that the assessment approach is appropriate for the proposed activity. I agree that any 
cumulative effects are likely to be dominated by odour from the wastewater treatment plant. 
The contribution from the outfall discharge is expected to be less than minor. 

Q5: Have the effects on air quality including specific effects on neighbouring landowners 
been appropriately identified and assessed? Please identify any neighbouring landowners 
that you consider to be affected by these activities. 

Dwellings are located over 500m northeast of the outfall and commercial properties are 
approximately 500m to the west. I agree with GHD that these parties are unlikely to be affected 
by odour associated with the proposed discharge. 

Transient recreational users of the Shotover River and riverbed could experience some odour on 
brief occasions. Given the standard of wastewater treatment, this is expected to be earth/musty 
type odour of low intensity. I consider that any adverse effects of odour on these parties are 
likely to be less than minor. 

Q6: If monitoring of the air quality is required, where should monitoring be undertaken, how 
should monitoring be undertaken, what parameters should be monitored, and how often? 

I consider that specific monitoring of air quality is not required for this application. 
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Please contact me if you require any clarification of the above matters. 

Regards 

John Iseli 
Director, Principal Air Quality Consultant 
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WSP 
Dunedin 
197 Rattray Street 
Dunedin 9016 
New Zealand 
+64 3 471 5500
wsp.com/nz

11 June 2025

Hannah Goslin 
Philip Laing House 
144 Rattray Street 
Dunedin
9016

Review of consent application for the discharge of treated wastewater to the Shotover River 
and construct a rip-rap outfall structure on the bed of the Shotover River  

6-CO106.05

Dear Hannah 

Thank you for the opportunity to review the resource consent application Otago Regional Council 
(ORC) has received from the Queenstown Lakes District Council. WSP has reviewed the received 
documents, which includes: 

• Resource Consent Application Form

• Resource Consent Application to Otago Regional Council for Discharge of Treated Effluent to
Kimi- ākau/Shotover River and associated appendices

The Resource Consent Application is comprehensive and technically sound. The following findings 
have been highlighted for your consideration: 

• More supporting information is required for the basis of dilution assumptions at the point of
discharge

• More supporting information is required on how the proposed TAN discharge limits have been
determined

• There is no TAN limit proposed until the MLE2 comes online, this presents potentially a
significant environment risks with discharge to surface water

• Test data is required from the UV outlet channel to support the assumption that E. Coli came
from the discharge channel and not the treatment plant

• More information is required on the reasons and resolution of plant upsets in 2023 and 2024

• Conditions be added for UVT monitoring at the UV Channel

• Conditions be added for contingency response to plant upsets.

WSP has responded to ORCs questions on the application in the table provided below. Note WSP has 
responded only to questions related to wastewater process engineering and not specifically to the 
ecology, hydrology, or air quality related questions.  

Questions for all areas of expertise 

Q: Is the technical information provided in support of the application robust, 
including being clear about uncertainties and any assumptions?  Yes, or no. If not, 
what are the flaws? 

R: The information provided is mostly robust, however some areas require more 
justification around the assumptions: 

- The proposed TAN limits have been derived from similar operating plants,
rather than from an assessment of environmental effects. More clarity is
needed on how these limits have been determined to be suitable as discharge
limits.
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- There is no verified basis for the 15-25:1 dilution at the discharge point. This
approximation relies on grab sample tests without any hydraulic calculations,
dye tests, or flow modelling to substantiate the dilution assumption and
mixing zone extent

- There is a plan to divert 2m3/s of water to the discharge point for dilution and
mixing, but no calculations support this flow rate or its effect on TAN dilution.

- The application indicates that the observed spikes in E.coli downstream of the
discharge channel were likely caused by disturbances of sediment within the
discharge channel. While this is a plausible explanation, there are no
supporting concurrent E.coli results from the UV channel discharge to
substantiate this claim.

- There is no information on what the specific cause of the significant process
upsets were in December 2023/January 2024 and July/August 2024 and what
has been done to address them, without this it is not known if the risk
mitigation measures are sufficient to prevent this in future.

- There is no TAN limit proposed until the MLE2 comes online, this presents a
potentially significant environment risks with discharge to surface water and a
TAN limit prior to 1st January 2026 is recommended

Q: Are there any other matters that appear relevant to you that have not been 
included? Or is additional information needed? Please specify what additional 
info you require and why [please explain] 

R: - More Information is required on the specific cause of the upsets in Dec
2023/Jan 2024, and July/Aug 2024 and how this has been addressed

- E.coli and turbidity/TSS testing data from the UV channel outlet for the period
from the 31st of March to the 10th of April 2025

Q: If granted, are there any specific conditions that you recommend should be 
included in the consent? 

R: The upsets that occurred at the plant were significant and posed risks to the 
receiving environment and the health of river users. Therefore, it is recommended 
to include a consent condition for response to process upsets. While it is 
acknowledged that an O&M manual will be submitted to ORC for review, it is 
advisable to include a specific condition for contingency response planning in the 
consent. An example of such a condition is provided below: 

The consent holder shall maintain and implement a documented Contingency and 
Incident Response Plan. This plan must: 

1. Identify potential causes of treatment plant upset conditions, including but
not limited to:

- High influent flows (e.g. storm events),
- Mechanical or electrical failures,
- Loss of treatment performance (e.g. high effluent ammonia or E. coli),

2. Include response procedures to be enacted during any upset event, including:

- Immediate mitigation measures to prevent or minimise untreated or partially
treated discharges,

- Diversion or containment protocols for non-compliant flows,
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- Notification requirements to Otago Regional Council (ORC)
- Temporary monitoring escalation to verify receiving environment effects.

3. Require root cause analysis of any discharge exceedance, including recording
of the event timeline, contributing factors, lessons learned and changes to be
implemented

4. Be reviewed at least once every two years or following any event resulting in
non-compliance with discharge quality limits and updated accordingly.

5. Be submitted to ORC for certification within 6 months of consent being
granted”

The feeding of the oxidation ponds to the UV channel with no prior solid removal step 
presents risks for the performance of the UV disinfection.  It is noted that turbidity is 
being monitored continuously, however our recommendation is that a condition on 
UVT monitoring is included in the consent as currently UV performance could be 
affected and E.coli could be high for a week before it is detected. 

The UVT shall be monitored continuously at the UV Channel, if UVT drops below 50% 
for a period of more than 60 minutes, the consent holder shall: 

- At the earliest opportunity collect a sample for E.coli for analysis from the UV
outlet and the discharge point to the Shotover River.

- Repeat E. coli sampling daily until E.coli falls below 100 CFU/100 ml

1. Incident Reporting:

- If any E. coli sample exceeds 260 CFU/100 mL, the consent holder must notify
Otago Regional Council within 24 hours.

A summary report must be submitted within 10 working days, 
detailing: 

▪ Date and duration of minimum UVT exceedance,
▪ E. coli results and any other relevant data,
▪ Operational diagnosis and remedial actions taken.

2. Corrective Actions:

- The consent holder must inspect UV system performance, including cleaning of
sleeves/lamps as required, and take reasonable steps to improve the UVT.

3. Calibration and Maintenance:

- The UVT meter shall be maintained and calibrated per manufacturer’s
specifications, with calibration records retained and made available on
request.”

Associated with the discharge of treated wastewater to surface water 

Q: Does the application appropriately identify sensitive areas including affected 
water bodies (surface, ground and coastal water), wetlands, bores, drinking water 
supplies? Yes/no. 

R: 
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  Yes 

Q: Is the description of the sensitive areas attributes potentially affected by the 
activity accurate?  

R: 
  Yes 

Q: Have the effects on water quality including specific effects on instream ecology 
and registered drinking water supplies from the discharge been appropriately 
assessed? Please include details on the appropriateness of the method of 
assessment. 

-Not in WSP scope

Q: Is the description of the sensitive areas attributes potentially affected by the 
activity accurate?  

-Not in WSP scope

Q: Have the cumulative effects of the activity been appropriately assessed? Yes/no 

-Not in WSP scope

Q: Based on the wastewater system and discharge are the treatment parameters 
proposed by the applicant appropriate? Yes/no. If no why not? 

No.  The proposed treatment parameters to be monitored from Table 5 are 
mostly appropriate, however 
- There is no TAN limit until MLE2 is commissioned,  the change in discharge

location to a direct to surface water discharge significantly increases the
environmental risk from TAN, with the change of discharge from the current
consent (RM13.215.03.V2) location a TAN limit should be added for the with a
justified basis for the chosen limit for up until the MLE2 is commissioned

- there is not enough information on how the dilution assumptions are
supported to determine if the median and 90%ile limits are sufficient. It is not
known if the treatment parameters are appropriate as the dilution and the
extend of the mixing zone, as well as the sampling point in relation to the
mixing zone is not well defined.

Q: Based on the wastewater system and surrounding environment is the discharge 
volume and rate appropriate? Yes/no  

 Yes 

Q: Has the depth and direction to groundwater been appropriately assessed? 
Yes/No 

-Not in WSP scope

Q: Has the effect on neighbouring properties/other surrounding activities been 
appropriately assessed? Yes/no 

-Not in WSP scope

Q: What parameters should be monitored and how often? Yes/no 

 No. 
- There is no TAN limit until MLE2 is commissioned,  the change in discharge

location to a direct to surface water discharge significantly increases the
environmental risk from TAN, with the change of discharge from the current
consent (RM13.215.03.V2) location a TAN limit should be added for the with a
justified basis for the chosen limit for up until the MLE2 is commissioned
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- UVT continuous monitoring should be added to the consent for the UV channel
with a minimum limit of 50% before corrective actions are required to be taken

- Aside from the items above Table 5 parameters and monitoring frequencies
are sufficient.

Associated with works in the bed of the Shotover River to construct an outfall 

Q: Does the application appropriately identify sensitive areas 

-Not in WSP scope

Q: Is the description of the sensitive areas attributes potentially affected by the 
activity accurate?  

-Not in WSP scope

Q: Have the effects on instream ecology been appropriately assessed? Please include 
details on the appropriateness of the method of assessment. 

-Not in WSP scope

Q: Have the cumulative effects of the activity been appropriately assessed? Yes/no 

-Not in WSP scope

Q: Based on the proposed mitigation methods (if any are proposed) are the 
mitigation measures proposed by the applicant appropriate in this circumstance? 
If no why not? 

-Not in WSP scope

Q: Has the effect on neighbouring properties/other surrounding activities been 
appropriately assessed? Yes/no 

-Not in WSP scope

Q: Have the effects on hydraulic capacity and flow characteristics been appropriately 
assessed? Please include details on the appropriateness of the method of 
assessment. 

-Not in WSP scope

Kind Regards 

Phillip Shoebridge 
Principal Treatment Engineer - Water 
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To: Hannah From: Tim Baker 

Company: Otago Regional Council SLR Consulting New Zealand 

cc: Date: 10 June 2025 

Project No. 860.016625.00011 

RE: Shotover WWTP 
Groundwater and Hydrology Technical Assessment 

Confidentiality 
This document is confidential and may contain legally privileged information. If you are not a named or authorised recipient, you 
must not read, copy, distribute or act in reliance on it. If you have received this document in error, please notify us immediately 
and return the document by mail. 

1.0 Background 

Queenstown Lakes District Council (QLDC, the applicant) has applied to Otago Regional 
Council (ORC) to discharge treated wastewater to the Shotover River, via a historical 
discharge channel. This consent is intended to formalise the discharge that commenced 
under emergency works provisions on 31 March 2025, following the failure of the dose and 
drain (DAD) disposal field.   

QLDC has sought consents for: 

• Discharge of wastewater to ground and groundwater

• Discharge to surface water

Under the proposed discharge consent, the DAD field will be bypassed, and treated water 
will be discharged to the river via a discharge channel.  This is a return to the discharge 
arrangement, using the same discharge channel that was in place prior to 2019.  

QLDC are seeking consent for a maximum flow rate of 400 L/s, average dry weather flow of 
16,900 m3/day (200 L/s), a peak flow of 19,700 m3/day (228 L/s) and a peak wet weather 
flow of 29,100 m3/day (336 L/s). 

As wastewater flows along the discharge channel, some may infiltrate the alluvial gravels 
along the base and sides of the channel. This has the potential to affect groundwater levels, 
and groundwater quality. This review focusses on the effects of the discharge of wastewater 
to ground and groundwater. 

This review also addresses the effects of the discharge on the hydrological functioning of the 
Shotover River (low and flood flows), and morphological effects resulting from reinstatement 
of the discharge channel.  

Effects of the discharge on water quality, are not covered in this assessment. 

The document reviewed is: 

GHD, 2025. Shotover WWTP Surface Water and Groundwater Assessment Queenstown 
Lakes District Council 30 April 2025. 

2.0 Description of the Environment 

2.1 Physical Setting 

The Shotover wastewater treatment plant (WWTP) is located on the Shotover River delta, on 
the true right bank of the Shotover River, downstream of the State Highway 6 bridge.  The 
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river delta sits approximately 40 m below the Frankton terrace (also known as Frankton 
Flats), and between 1 and 3 m above the active riverbed.  

The entire delta forms part of the floodplain of the Shotover River, and the historical imagery 
presented in the AEE shows that the river has moved back and forth across parts of the 
delta in recent decades. 

Downstream of the delta is the Kawarau River. The Kawarau River flows from Lake 
Wakatipu downstream through the Kawarau Gorge, discharging into the Clutha River. 

2.2 Geology & Hydrogeology 

The Shotover Delta is underlain by recent (Holocene) alluvial and fan deposits, comprising 
unconsolidated gravel sand and silt.  The depth of these deposits is unknown, but 
investigation boreholes at the nearby 5-Mile development proved alluvial deposit depths of at 
least 90 m.  

GHD carried out investigations of the shallow delta geology in support of this application. 
The investigation was robust, and I consider it provides a good conceptual understanding of 
the site. The generalised geology observed during the investigation was:  

– Gravelly fine to coarse sand to approximately to 2 m depth in TP12.

– A layer of fine to coarse sand (to 1.5-2.5 m depth) in TP18 and TP19.

– A layer of fill material placed at the base of the terrace around TP01, TP02 and
BH14.

– Deeper investigation holes indicated the sandy gravel is underlain by a layer of fine
sand and sandy gravel to at least 4 m.

As part of the geological investigation, hydraulic testing, comprising rising and falling head 
tests, of groundwater monitoring wells were carried out to provide an estimate of aquifer 
saturated hydraulic conductivity. The results indicated: 

– A very high hydraulic conductivity for deposits screened in wells BH02, BH03 and
BH04 consistent with the sandy gravel lithology.

– In contrast, testing of the fine sand deposits indicates a significantly lower
permeability more consistent with a silty sand.

– The difference in permeability between materials is significant and layers or infilled
zones of such fine-grained materials may influence groundwater flow direction.

Groundwater flow direction has been determined based on the water level measurements 
recorded in the investigation wells.  The groundwater table ranges from 0.9 to 4.8 m below 
ground level across the delta area and has a strong (SLR interpret it as a direct) connection 
to the river.  

The direction of groundwater flow across the delta is generally to the southeast, towards the 
Kawarau River. Localised flow direction is expected to be influenced by changes in aquifer 
properties (layers of sands, gravels and historic channel features), but overall, groundwater 
flow is toward and into the Kawarau River. 

Of relevance is GHDs observation that soakage from the discharge channel and changes in 
wastewater discharge rates to the channel do not appear to be influencing groundwater 
levels. This is likely due to the modest potential for vertical infiltration from the channel base, 
relative to the high horizontal hydraulic conductivity that rapidly dissipates infiltrating treated 
wastewater. GHD note that similar conditions were evidenced in and around the DAD, where 
high water levels in the DAD and infiltration, did not result in corresponding significant 
increases in water levels downgradient of the DAD. 
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2.3 Hydrology & Fluvial Morphology 

The active channel/s of the lower Shotover River is approximately 650 m in width. A further 
700 m (width) of the delta on the true right bank is covered with established vegetation and 
WWTP infrastructure. Construction of a flood training wall on the true right of the river delta 
prevents the river cutting into the delta, constraining the river to ~50% of its natural width. 

River flows in the Kawarau River respond to floods less than the Shotover due to the 
buffering effect of Lake Wakatipu.  The Shotover River responds rapidly to rainfall, with flood 
flows characterised by high sediment load and turbid waters due to the geology and 
topography of the headwaters. 

Flows in the Kawarau River are recorded at Chards Road (10km downstream) and in the 
Shotover River at Bowens Peak (7km upstream). A summary of the flow statistics is shown 
below.  

Table 1: River Flow statistics (from GHD, 2025). 

3.0 Review Questions 

The following questions were provided by ORC and form the basis of the review. The 
answers have been informed by the SLR review of the application, as summarised above. 

Questions for all areas of expertise 

Q: Is the technical information provided in support of the application robust, 
including being clear about uncertainties and any assumptions?  Yes, or no. If 
not, what are the flaws? 

R: Yes. With regard to groundwater and hydrology the technical assessment is very 
robust and provides a significant amount of information on the groundwater 
environment and behaviour. 

Overall, I consider the effects on groundwater (levels and quality) / hydrology 
(low and flood flow) / fluvial geomorphology from the proposed discharge to be 
relatively minor, and manageable. This is for the following reasons: 

• The shallow groundwater is heavily impacted from the WWTP and DAD
discharge. Ceasing the DAD, and discharge to the river may result in
groundwater quality improvements (this does not account for river quality
effects).

• Groundwater levels will only be impacted immediately adjacent to the
discharge channel, and the effects from the discharge are likely to be
masked by natural variability in groundwater levels.

• The maximum flow rate of 400 L/s is ~ 2% of Shotover River MALF and
<1% of Kawarau River MALF. From a flow and capacity perspective, this
will have no effect (quality effects have not been assessed).
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Q: Are there any other matters that appear relevant to you that have not been 
included? Or is additional information needed? Please specify what additional 
info you require and why [please explain] 

R:  There is no further information required in relation to groundwater and hydrology. 

Q: If granted, are there any specific conditions that you recommend should be 
included in the consent? 

R: Yes. 

Groundwater: Ongoing monitoring of groundwater quality and levels at BH01-
BH04 should form part of the consent condition. 

Flow: continuous recording of the outflow/discharge volumes. 

Fluvial morphology:  Visual inspections of the discharge channel where it enters 
the Shotover River main channel should be carried out on a routine (weekly?) 
basis to ensure channel changes do not affect the ability of the channel to 
discharge wastewater. 

Associated with the discharge of treated wastewater to surface water 

Q: Does the application appropriately identify sensitive areas including affected 
water bodies (surface, ground and coastal water), wetlands, bores, drinking water 
supplies? Yes/no. 

R: Yes.  While we have not reviewed the effects on surface water quality, the AEE 
does identify all receptors, noting that in this area, groundwater and surface 
water are essentially the same water body. 

Q: Is the description of the sensitive areas attributes potentially affected by the 
activity accurate?  
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R:   Yes. 

Q: Based on the wastewater system and surrounding environment is the discharge 
volume and rate appropriate? Yes/No 

With regards to the volume and rate of discharge and effects on groundwater, 
they are appropriate in the sense that the entire groundwater system beneath the 
delta is already impacted by wastewater discharges, and it is feasible that the 
shift from discharge from the DAD to a channel discharge could result in 
groundwater quality improvements.  This is because instead of the shallow 
groundwater system being utilised to disperse and attenuate treated wastewater, 
wastewater will be discharged direct to the river, reducing the nutrient load to 
groundwater. 

Q: Has the depth and direction to groundwater been appropriately assessed? 
Yes/No 

 Yes. 

Q: Has the effect on neighbouring properties/other surrounding activities been 
appropriately assessed? Yes/no 

 Yes. 

Associated with works in the bed of the Shotover River to construct an outfall 

Q: Does the application appropriately identify sensitive areas 

Yes. The application describes the proposed discharge channel alignment, including 
where it crosses into Department of Conservation (active river bed) land. 

Q: Based on the proposed mitigation methods (if any are proposed) are the 
mitigation measures proposed by the applicant appropriate in this circumstance? 
If no, why not? 

Yes – there is potential for the wastewater to pool during periods of low flow, 
which would reduce effective mixing and there would be visible clarity issues. 
The proposed mitigation is to permit small river training works that would force 
some of the active flow across the face of the discharge channel, improving 
mixing.  These are appropriate from a hydrological/geomorphological 
perspective. 
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Q: Has the effect on neighbouring properties/other surrounding activities been 
appropriately assessed? Yes/no 

Yes. 

Q: Have the effects on hydraulic capacity and flow characteristics been 
appropriately assessed? Please include details on the appropriateness of the 
method of assessment. 

The proposed discharge is in the order of 1% of the mean annual low flow of the 
Shotover River. This is a very small discharge relative to the MALF, and relative 
to the channel capacity. I agree with the Applicant that the discharge is unlikely to 
have a measurable influence on river flows, both during low flow and high flow 
conditions (i.e. it will not exacerbate flood levels). 

4.0 Closure 

Thank you for the opportunity to complete this review. Please don’t hesitate to contact the 
undersigned with any further questions. 

Regards, 

SLR Consulting New Zealand 

Tim Baker 
Principal Consultant 
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Date:  9/09/2025 

To: Hannah Goslin 

Consultant Planner 

Otago Regional Council 

RM25.177/RM25.206 QLDC wastewater discharge to the Shotover River and 
associated diversion: Summary report documenting technical review on 

freshwater matters  

1 Background 

Queenstown Lakes District Council (QLDC/the applicant) is seeking resource consents to discharge and 
dilute (via a surface water diversion) treated effluent from the Shotover Wastewater Treatment Plant to 
the Kimiākau/Shotover River; a historic practice that has recently been re-instated as emergency works 
under Section 330 of the Resource Management Act 1991 due to the failure of the plants land disposal 
device (the dose and drain (DAD) field).  

QLDC have requested that these resource consent applications be directed to the Environment Court. 
As part of the consequential public notification process, Otago Regional Council (ORC) have asked me 
to provide a summary report describing the key surface water quality and ecology issues associated with 
the proposed activities, including any remaining information gaps. 

2 Scope and limitations 

I have read the following reports related to QLDC’s applications for resource consents that facilitate the 
on-going discharge of treated wastewater from the Shotover Wastewater Treatment Plan (WWTP) to the 
Shotover River: 

• The Discharge Application – Resource Consent Application to Otago Regional Council for
Discharge of Treated Effluent to Kimi-ākau/Shotover River (Landpro for QLDC). Including:

o The Surface and Ground Water Assessment – Shotover WWTP Surface Water and
Groundwater Assessment (GHD); and

o The Draft Monitoring Plan – Shotover WWTP Draft Environmental Monitoring Plan –
Short term consent (GHD).

• The Diversion Application – Resource Consent Application to Otago Regional Council for
Earthworks and Diversion within the Shotover Riverbed (Landpro);

• Mr Jason Smith’s (Morphum Environmental) technical review of the diversion application
(undertaken on Otago Regional Council’s (ORC’s) behalf); and

• The S92 Response – RE: Request for Further Information under Section 92(1) of the Resource
Management Act 1991 – Applications RM25.177 and RM25.206 relating to the discharge of
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treated wastewater and associated activities at QLDC’s Shotover Wastewater Treatment Plant 
(WWTP) River (Landpro Ltd for QLDC). Including: 

o The Appendix A Water Quality S92 Report – RM25.206 & RM25.177 Response to S92
questions (GHD); and

o The Appendix B Diversion S92 Report – Shotover River Protection and Diversion at
Discharge Channel – Response to S92 Queries (GHD);

o The Appendix C Aquatic Ecology S92 Report – S92 response for Treated Wastewater
discharge to Shotover River (Boffa Miskell); and

o The Draft Conditions –Draft Conditions of Consent for Discharge.

In this memorandum I review the aforementioned documents to: 

• Describe the surface water and ecological effects of:
o The proposed diversion of water from the Shotover River for the purposes of diluting the

WWTP discharge; and
o The WWTP discharge to the Shotover River.

• Summarise the key information gaps that remain around the surface water and ecology effects
of the proposed diversion and WWTP discharge; and

• Identify the conditions that would be needed to address the identified uncertainties around the
surface water and ecology effects of the proposed diversion and WWTP discharge.

This report should be considered a summary of key issues, not a fulsome review of the application which 
will come later through Statements of Evidence to the Environment Court. Importantly, the only comment 
I provide on consent conditions is when specific actions are required to limit the adverse effects of the 
activity to what is described in the application. In my opinion there is limited benefit in compiling a fulsome 
list of recommended consent conditions at this point given any detailed condition assessment provided 
now will be subject to change through the consenting process, especially through expert conferencing (if 
directed). 

3 Review of the Diversion Application 

3.1 Effects of the diversion of water in the bed of the Shotover River on water quality and 
aquatic ecology 

The applicant is proposing to construct and maintain a ~300m long diversion channel on the bed of the 
Shotover River that will take water from the main braid to where the WWTP discharge is located for the 
purposes of diluting the effluent and minimising the risk of adverse water quality and ecological effects 
after reasonable mixing. The diversion application suggests that the construction of the diversion will 
have a less than minor effect on water quality and aquatic ecology, and in general I agree with this 
assessment on the basis that: 

• The Appendix B Diversion S92 Report notes that “flow in the adjacent flowing braid, which
provides dilution downstream of the discharge, will be maintained to no less than 1 m3/s”.
Accordingly, there is little risk of:

o Widespread fish stranding across large areas of newly exposed bed post livening of the
diversion channel; or

o Impeded fish passage.

• The applicant is proposing to conduct fish salvage should fish become stranded in pools that
become isolated from the main braid post-livening of the diversion;

Appendix 1



3 

• Work will predominately be undertaken in the dry. Accordingly, sediment release will be limited
to a short period after the diversion is livened when:

o Works may need to be undertaken in flowing water; and
o Sediment is mobilised in, and transported out of, the diversion channel upon the initial

fresh of water.

• I agree with the Appendix C Aquatic Ecology S92 Report that at moderate and high flows there
will be minimal impact on the hydrology of the main braid due to the low volume of the take
relative to MALF; but that as flows reduce fish and macroinvertebrate communities in the main
braid may be impacted by “a slight reduction in the wetted width and total wetted area of the main
channel and a reduction in depth in areas that remain wet”. However, in my opinion this will have
a negligible impact on habitat availability at the river reach scale given the offsetting effects of
habitat creation in the diversion channel. In my opinion, it is likely that upstream of the WWTP
discharge the channel will provide the same ecological values as any other minor braid of the
Shotover River (downstream it will be affected by the WWTP discharge, but that is an adverse
effect of that activity not the diversion itself).

Note: This assessment is broadly consistent with Mr Jason Smith’s earlier technical review. 

3.2 Remaining gaps and concerns 

In my opinion, the key issue with the diversion is not around the effect of its installation, but whether it is 
a sufficiently reliable means of providing 2.5 m3/s of water that dilution can be factored in when assessing 
the magnitude of adverse effects associated with the WWTP discharge. For this to be justified, a minimum 
diversion rate needs to be a requirement of the consent conditions. This would then necessitate 
conditions around daily flow gaugings and the need for reactive works when the minimum diversion rate 
is not provided (as indicated by the Appendix B Diversion S92 Report). Presumably there will be a lag 
between gauging and any works needed to reinstate the minimum diversion rate. Thus, conditions would 
also be needed to ensure that this lag is sufficiently short that the adverse effects of the WWTP discharge 
do not exceed those described in the Discharge Application and the S92 Response. My main concern 
across the entire proposal is that if the applicant were to agree to such conditions, they would be difficult 
to comply with.  

The Appendix B Diversion S92 Report specifically notes that 

“The diversion flow is proportional to the available head at the river braid; a higher head results in a 
greater diverted flow rate. Preliminary calculations indicate that when the flow within the braid is 

approximately 22 m3/s, the diverted flow approaches the target of 2.5 m3/s, this representing about 10% 
of the total river flow. The availability of sufficient flow in the braid to achieve the target diversion, 

depends on the river morphology, which can change over time”. 

The above statement combined with measured flow data from the Shotover River (@ Bowens Peak) 
suggest that the diversion may be unable to provide the full 2.5m3/s of dilution water for >20% of the time. 
That also does not include the times when flow in the diversion is obstructed by factors other than low 
river flows, such as deposition of gravel at the inlet of the diversion or the main braid shifting after a flood. 
Such issues may significantly increase the amount of time the diversion operates below the design flow. 

Section 2.3.1 of the Diversion Application indicates the diversion channel may need to be maintained at 
the same rate as the WWTP discharge channel (historically approximately four-yearly), suggesting that 
there will be limited works needed to maintain flow in the diversion channel due to geomorphological and 
hydrological changes. Based on my understanding of braided river systems, this seems highly unlikely, 
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given it is inherently more challenging to maintain a specific design flow in the diversion channel and a 
residual flow in the main braid than it is to simply maintain outflow from a high-volume discharge. 

Important note: My assessment of the hydrology of the Shotover River above differs significantly from 
that in Table 3.2 of the Surface and Ground Water Assessment (and those reports that rely upon it). The 
flow statistics in that table are drawn from empirical modelling by Booker (2015) which underestimates 
flow in the Shotover River. To demonstrate this, in Figure 1 the Booker (2015) modelled baseflow duration 
curve at NIWA Bowen Peak flow recorder site is compared to the same curve developed from measured 
values presented on ORC’s data portal1 and in the available literature (Close and Davies‐Colley, 1990; 
Rekker, 2014)  

Figure 1: The modelled (Booker, 2015) vs measured flow duration curves and MALF estimates in the Shotover River at Bowen’s 
Peak.  

3.3 Summary 

In my opinion, the construction and operation of the diversion channel is unlikely to have more than minor 
adverse effects on water quality or aquatic life in the Shotover River. However, from the information 
provided by the applicant, it seems likely that there are significant challenges associated with getting the 
diversion to consistently perform its intended purpose of providing 2.5 m3/s of dilution water to the WWTP 
discharge channel. For the benefits of that dilution water to be factored in when assessing the adverse 
effects of the WWTP discharge, I consider that its performance, and monitoring thereof, need to be 
required as a condition of consent. However, it is clear that significantly more work is needed before the 
applicant can be certain that such conditions can be met (the need for further design work is 
acknowledged in Section 7 of Appendix B – Diversion S92 Report.) 

1 https://envdata.orc.govt.nz/AQWebPortal 
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4 Review of the Discharge Application 

4.1 Effects of the discharge of wastewater to the Shotover River on water quality and aquatic 
ecology 

In my initial assessment of the Discharge Application I noted a number of deficiencies that needed to be 
addressed in order to understand the effects of the WWTP discharge on water quality and ecology in the 
Shotover River. In their S92 Response, the applicant have remedied most of these deficiencies as far as 
can be reasonably expected given the time available. My assessment of the water quality and ecological 
effects of the WWTP with and without the diversion of 2.5 m3/s of dilution water is set out below in Sections 
4.1.1 and 4.1.2 respectively and summarised in Section 4.1.3. 

4.1.1 Effects with the diversion of 2.5 m3/s of dilution water 

Assuming that the effluent quality standards in the Draft Conditions are met and the diversion provides a 
constant 2.5 m3/s of dilution water past the WWTP discharge: 

• There will be significant increases in ammoniacal nitrogen, nitrate nitrogen, five-day
carbonaceous biochemical oxygen demand, and dissolved reactive phosphorus concentrations
after reasonable mixing. These increases are likely to result in the Otago Regional Plan Schedule
15 limits for dissolved reactive phosphorus and nitrate not being met;

• Increased ammoniacal nitrogen concentrations will raise the risk of ammonia toxicity effects
compared to upstream conditions. Furthermore, concentrations will exceed the level that should
be maintained to protect high conservation/ecological value systems such as the Shotover River
(ANZG, 2018). They will also degrade from the National Policy Statement for Freshwater
Management (NPS-FM) 2020 A attribute state to the B attribute state. Nevertheless, historical
macroinvertebrate monitoring conducted when the wastewater was previously discharged to the
Shotover does not suggest that this increase in ammonia toxicity risk is likely to generate a
statistically detectable degradation of ecological communities (see Appendix C – Aquatic
Ecology S92 Report);

• Nitrate nitrogen concentrations are not expected to be increased by the WWTP discharge to the
extent that the risk of nitrate toxicity effects on aquatic life is increased (future concentrations <1
mg/L);

• While increased nitrate nitrogen and dissolved reactive phosphorus concentrations pose an
increased risk of nuisance periphyton (algal) blooms, historical monitoring conducted when the
wastewater was previously discharged to the Shotover does not provide evidence that such
blooms are likely to occur (see Appendix C – Aquatic Ecology S92 Report); and

• The increase in carbonaceous biochemical oxygen demand is unlikely to be sufficient to increase
the risk of heterotrophic growths (sewage fungus) (Quinn, 2009), and this is supported by
historical monitoring (see Appendix C – Aquatic Ecology S92 Report).
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4.1.2 Effects without the diversion of 2.5 m3/s of dilution water 

If a constant 2.5 m3/s of dilution water cannot be provided to the WWTP discharge channel, the predicted 
increases in ammoniacal nitrogen; nitrate nitrogen, five-day carbonaceous biochemical oxygen demand 
dissolved reactive phosphorus concentrations after reasonable mixing will be significantly greater than 
what would occur if that dilution water was provided. This is expected to result in: 

• The Otago Regional Plan Schedule 15 limit for ammoniacal nitrogen also being exceeded;

• A significant increase in ammonia toxicity risk. However, concentrations are not expected to
cross thresholds indicative of significant adverse effects;

• An increase in nitrate toxicity risk, potentially resulting in the Shotover degrading from the NPS-
FM 2020 A attribute state to the B attribute state; and

• A greater risk of nuisance periphyton blooms.

Nevertheless, historical monitoring conducted when the wastewater was previously discharged to the 
Shotover does not provide evidence that significant adverse effects on aquatic life are certain to occur. 
Furthermore, those data were collected when the quality of the WWTP discharge was far worse than 
what is stipulated by the draft conditions.  

4.1.3 Summary of effects 

The proposed WWTP discharge to the Shotover river will result in significant degradation in water quality 
in the Shotover River and a number of water quality attributes are expected to degrade an attribute state 
under the NPS-FM 2020 and fail to meet the Otago Regional Plan: Schedule 15 limits. In the absence of 
the proposed 2.5 m3/s of dilution water this degradation will be severe, with concentrations far exceeding 
what would be expected in an alpine river with a catchment predominately in indigenous vegetation. 

Based on the predicted water quality effects, it is my opinion that there is a risk that the WWTP discharge 
could degrade the ecological communities of the Shotover River, and this risk will be significantly 
increased if the applicant is unable to reliably provide 2.5 m3/s of dilution water. Nonetheless, historical 
monitoring data does not support a conclusion that significant effects on aquatic life are likely, given 
nuisance periphyton blooms and significant declines in key macroinvertebrate community health indices 
were not recorded when lower quality wastewater was previously discharged to the Shotover River. 

Important note: The assessment above treats the water quality assessments provided with the 
Discharge Application and the S92 response as the best available information. I note that due to time 
constraints, the modelling undertaken to date is highly uncertain, and I do not disagree with some of the 
assumptions made. Accordingly, my opinion may change as I and the applicant undertake additional 
analysis throughout the consenting process. Nevertheless, the availability of historic ecological 
monitoring data provides a good indication of the environmental risks associated with the application, and 
I consider there is a low risk that the conclusions made here will be fundamentally different from those 
made in my future Statements of Evidence to the Environment Court (the need for further design work is 
acknowledged in Section 7 of Appendix B – Diversion S92 Report.)  
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4.2 Appropriateness of the zone of reasonable mixing downstream of the discharge 

In my initial assessment I commented that the applicant’s proposal to assess the effects of the WWTP 
discharge after full mixing of the discharge and the river was unusual given the length of river required 
for that to be achieved. In their S92 Response, the applicant has amended their approach and have 
assessed adverse water quality effects at their monitoring site RS06B, which is 170 metres downstream 
of the WWTP discharge. In my opinion, this is an appropriate length for the zone of reasonable mixing 
and is consistent with the defaults used in other regional plans such as the Canterbury Land Water 
Regional Plan and the Natural Resources Plan for the Wellington Region.  

4.3 Remaining gaps and concerns 

4.3.1 Human health effects 

In my initial assessment I pointed out that E. coli is a poor indicator of health risk from wastewater, and 
asked the applicant to explain why a Quantitative Microbial Risk Assessment (QMRA) had not been 
conducted, especially given the references to suitability for bathing in the Water Conservation (Kawarau) 
Order 1997. In the S92 Response, the applicant notes that, as the Otago Regional Water Plan was 
prepared after the WCO and includes an E. coli limit, a comprehensive QMRA is not necessary to assess 
public health risk. 

It is not my role to be drawn on the relevance of this argument from a policy or legal perspective, or the 
extent to which the WCO necessitates a robust assessment of human health risk for recreational users. 
Instead, I simply note that E. coli is a poor indicator of risk in wastewater-contaminated water. Thus, it 
remains unknown whether the WWTP will generate adverse effects on people who choose to swim 
downstream in the Shotover and Kawarau Rivers. 

4.3.2 Ammonia in the Shotover River 

As set out in my initial assessment, ammonia concentrations in localised areas of the Shotover River are 
the highest (>10 mg/L) I have seen recorded in any river type, let alone a pristine alpine system like the 
Shotover. In their S92 Response, the applicant attributes this to groundwater inflows being contaminated 
by WWTP discharged via the Dose and Drain (DAD) Land Dispersal System at the WWTP. They note 
that “with the cessation of the DAD discharge, groundwater conditions, and contaminant flux via 
groundwater to surface water, are predicted to reduce over time, with groundwater reaching a new 
equilibrium of much lower concentrations”. 

While I agree that the effects of the DAD discharges on ammonia in the Shotover River will reduce with 
time, it is unclear how long that will take. Accordingly, I note that the proposed discharge represents a 
further risk of ammonia toxicity effects in a river where such risks are already far higher than one would 
expect based on hydrology, land use, and catchment characteristics. Whether this should impact the 
consenting of the Shotover WWTP discharge is a policy matter outside my area of expertise. 

5 General comments on consent conditions 

In my opinion, conditions should: 

• Require that at least 2.5 m3/s of dilution water is diverted from the main braid of the Shotover
River to the WWTP discharge channel at all times;

• Require that a residual flow of 1 m3/s is retained in the main braid of the Shotover at all times;
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• Require that flow in the diversion channel be gauged daily to ensure adequate dilution is provided
(this could apply up to a certain river flow to be decided based on health and safety risks or the
point at which dilution is no longer needed to manage adverse effects);

• Require the diversion channel to be remediated within a specific timeframe if flow gauging
reveals less than 2.5 m3/s is being diverted to the WWTP outlet channel;

• Formalise the conditions proposed in the Diversion Application and the Draft Conditions provided
with the S92 response; and

• Set instream ecological (macroinvertebrate and periphyton) targets or limits that will trigger a
management response if the WWTP discharge generates greater adverse effects than were
recorded when the discharge last went to the river.

6 Conclusions 

• The construction and operation of the diversion channel is unlikely to have more than minor
effects on water quality or aquatic life in the Shotover River. However, from the information
provided by the applicant, it seems likely that there are significant challenges associated with
getting the diversion to consistently perform its intended purpose of providing 2.5 m3/s of dilution
water to the WWTP discharge channel;

• The proposed WWTP discharge to the Shotover River will result in significant degradation in
water quality. In the absence of the 2.5 m3/s of dilution water facilitated by the proposed diversion,
this degradation will be severe, with contaminant concentrations far exceeding what would be
expected in an alpine river with a catchment predominantly in indigenous vegetation. Importantly,
the proposed discharge represents a further increased risk of ammonia toxicity effects in a river
where such risks are already far higher than one would expect based on hydrology, land use,
and catchment characteristics;

• Based on predicted water quality effects, there is a risk the proposed WWTP discharge could
degrade the ecological communities of the Shotover River, and this risk will be significantly higher
if the applicant is unable to reliably divert 2.5 m3/s of dilution water to the WWTP discharge outlet.
Nonetheless, historical monitoring data does not support a conclusion that significant adverse
effects on aquatic life are likely, given that nuisance periphyton blooms and significant declines
in key macroinvertebrate community health indices were not recorded when lower-quality
wastewater was previously discharged to the Shotover River;

• It remains unknown whether the WWTP will generate adverse effects on people who choose to
swim downstream in the Shotover and Kawarau Rivers; and

• Consent conditions should:
o Require that at least 2.5 m3/s of dilution water is diverted from the main braid of the

Shotover River to the WWTP discharge channel at all times and that a residual flow of 1
m3/s is retained in the main braid itself;

o Require that flow in the diversion channel be gauged daily and remediated within a set
timeframe whenever that gauging determines that 2.5 m3/s of dilution water is not being
diverted to the WWTP discharge channel;

o Formalise the conditions proposed in the Diversion Application and the Draft Conditions
provided with the S92 response; and

o Set instream ecological (macroinvertebrate and periphyton) targets or limits.
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Appendix A: Initial assessment 

Questions for all areas of expertise 

Q1 

Is the technical information provided in support of the application robust, including being clear about 
uncertainties and any assumptions? Yes, or no. If not, what are the flaws? 

No. In my opinion there are significant issues with the GHD report, specifically: 

1. An extremely small water quality dataset has been used to assess the effects on the Shotover River;
2. No statistical analysis has been undertaken to support the conclusions drawn from that limited monitoring

data by the GHD report author;
3. No attempt has been made to use modelling or mass-balance approaches to assess the likely future water

quality effects of the discharge;
4. The GHD report gives no consideration to Regional Plan: Water for Otago Schedule 15 Targets;
5. Effects have not been assessed at the point of reasonable mixing;
6. There is a general reliance on the potential for an unconsented diversion to mitigate water quality effects at

low flows. I do not consider this diversion should be considered in this application until it is consented. I
also note it will have its own ecological effects which will need to be balanced against its water quality
outcomes when considering whether it is beneficial or detrimental.

7. None of the cited ecological data are provided; and
8. An ecologist has not assessed the potential impacts of the construction of the outlet structure, and those

effects cannot be easily ascertained form the application as the final design and construction methodology
has not been provided.

While the deficiencies in the technical information provided with the application are understandable given the short 
period available to the applicant to lodge, I note that the extremely high ammonia concentrations identified 
downstream of the discharge clearly warranted far more investigation and interpretation than what is presented in the 
GHD report.  

Q2 

Are there any other matters that appear relevant to you that have not been included? Or is additional 
information needed? Please specify what additional info you require and why [please explain] 

Yes. A lot of key pieces of information are not included in the application, and I require the following to complete my 
review: 
From the AEE 

1. Please confirm that Figure 5 in the application and the similar figures represent combined pond and
clarifier waste streams post UV.

2. Please explain why total phosphorus not included in Table 5 when the GHD report suggests ongoing
legacy effects on phosphorus from the previous discharge;

3. Section 5.3 notes that the historic downstream monitoring site is “within the mixing zone i.e. not fully
mixed”. Reasonable, mixing does not mean fully mixed. Please confirm what is considered to be the zone
of reasonable mixing?

4. Please provide the final design for the discharge outlet structure and how construction will be undertaken
(i.e., will it require dewatering and fish salvage). Please also provide an ecologists assessment of the
effects the final design construction methodology.

5. Please confirm whether the drinking water supply identified on page 51 of the application is downstream of
the discharge or not.

From the GHD report 

6. In relation to Section 3.8.2.2:

(a) Please explain why only a sub-set of water quality parameters are presented and why ammonia and
BOD in particular have not been assessed;

(b) Please summarise all available water quality data from the historic compliance monitoring, in terms of
percentile, means and maximums; and

(c) Please explain why the standard statistical comparisons of the historic upstream downstream water
quality (i.e., Wilcoxon signed rank tests) have not been conducted to support the conclusions made.
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7. In relation to Section 3.8.2.3:

(a) Please explain how a single round of sampling can be considered “representative of Shotover River
winter conditions”, and why further replication was not considered as would be standard practice.

(b) Please provide further explanation of the following:

“The detectable dissolved phosphorous concentration in S3 further suggests an ongoing influence
from the area of wastewater management, approximately 5 years following cessation of wastewater
discharge to the Shotover River”

Is this suggesting that the DAD was increasing concentrations, or that historically discharged
phosphorus discharged during was still being released from bed sediments at this point? If it is the
latter, please explain why such pervasive legacy effects would be considered minor.

(c) Please justify how the conclusion that “visual clarity of the Shotover River is often low, and lower than
that evident in the Kawarau River” can be drawn from a single round of monitoring.

8. In relation to Section 3.8.2.4, Section 3.8.2.5 and Section 4.7

(a) Please explain why this assessment is not focused on the effects after reasonable mixing, instead
discussion seems to focus on effects within the mixing zone and after full mixing?

(b) Please provide a map of the monitoring sites listed in Table 3.8;
(c) Please confirm how far downstream RS16 is downstream of the discharge and if it is at the point of

discharge why the next closest site was chosen 150m downstream when it appears that a previously
established zone of reasonable mixing appears to be just 50m.

(d) Please justify how categorical conclusions can be made about the general state of the Shotover River
from a such a small monitoring record (< 5 samples collected over a ten day period).

(e) Please confirm whether you consider water quality at RS06 to be the result of the wastewater
treatment plan Such high ammonia concentrations are of significant concern and justify a fulsome
investigation. Why has that not been undertaken?

(f) Ammonia concentration at RS06B suggests there is potential for the discharge to cause the national
bottom line for ammonia to be exceeded. Specifically, one exceedance of the 95%ile statistic was
measured in just ten days of monitoring. Why, did this not trigger further investigation, such as dye
testing and mass-balance analysis to understand the future effects of the discharge better.

9. In relation to Sections 3.9 and 4.8

(a) Please confirm whether macroinvertebrate monitoring data are available for the period considered
representative of the future discharge (2017-2019);

(b) Please provide a spreadsheet with all of the ecological data referenced in Section 3.9;
(c) Please confirm whether standard equivalence testing can be conducted on the QMCI data to

statistically test the potential effects of the discharge; and
(d) Please provide all available periphyton data and discuss whether heterotrophic growths have been

monitored and if they have, whether they have been detected. I note that this is specifically
mentioned in the WCO.

10. In relation to Section 4.9

(a) Given that E. coli is a poor indicator of health risk from wastewater, please explain why a QMRA has
not been conducted especially given the references to suitability for bathing in the WCO.

11. General further information requests

(a) Given the lack of monitoring data to support this application, please explain why future effects after
reasonable mixing have not been either modelled or calculated through mass-balance assessments?

(b) Please confirm whether if it such modelling were to be conducted, the extent to which the proposed
diversion should be considered given that that consent has not been obtained for this mitigation.

Q3 If granted, are there any specific conditions that you recommend should be included in the consent? 
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TBC based on the additional information requested. However, conditions that will be required will: 

• Set out the required discharge and receiving environment monitoring requirements;

• Set out discharge volume limits;

• Define discharge quality limits in accordance with the NZ Municipal Wastewater Monitoring Guidelines and
depending on their status the Water Services Authority - Taumata Arowai Wastewater Standards;

• Set receiving environment water quality limits and/or triggers;

• Set receiving environment ecological limits/triggers.

• Formalise the Construction methodology for the discharge outlet structure (either directly or through
reference to a management plan), including whatever fish salvage and/or fish passage maintenance
actions are ultimately agreed upon.

Associated with the discharge of treated wastewater to surface water 

Q4 

Does the application appropriately identify sensitive areas including affected surface water bodies and 
drinking water supplies? Yes/no. 

 Yes. 

Q5 

Is the description of the sensitive areas attributes potentially affected by the activity accurate? 

Yes, it appears so. However, the GHD report does not provide a lot of the data cited to support the description of the 
existing environment so my response to this question may change upon receipt of the additional information I have 
requested under Q2. 

Q6 

Have the effects on water quality including specific effects on instream ecology and registered drinking water 
supplies from the discharge been appropriately assessed? Please include details on the appropriateness of 
the method of assessment. 

No. See points 1 to 5 in my response to Q1. A drinking water assessment does not appear to be warranted as the 
applicant has noted that there does not appear to be any known drinking water takes downstream of the discharge 
(there is one take 12 km downstream, but the applicant notes this is on a tributary of the Kawarau River and not 
affected by the discharge - see point 5 in my response to Q2)  

Q7 

Is the description of the sensitive areas attributes potentially affected by the activity accurate? 

Yes, it appears so. However, as mentioned in my response to Q5 my response may change upon receipt of the 
additional information I have requested under Q2. 

Q8 

Have the cumulative effects of the activity been appropriately assessed? Yes/no 

No. As set out in my response to Q1 the direct effects of the discharge have not been appropriately assessed. Thus, 
there is significant uncertainty around its contribution to cumulative effects (which are not assessed int he GHD 
report). 

Q9 

Based on the wastewater system and discharge are the treatment parameters proposed by the applicant 
appropriate? Yes/no. If no, why not?  

TBC. Without an assessment of the future effects of the proposed discharge standards it is not possible to determine 
if those standards are appropriate. However, as set out in point 7(b) of my response to Q2 there does appear to be 
some risk associated with phosphorus discharges. Thus, I consider a standard for TP or DRP is justified (as it would 
be for any wastewater discharge to water). 

Q10 

What parameters should be monitored and how often? Yes/no 

TBC. However, at the very least: 

• Discharge and receiving environment upstream and downstream of discharge (at least monthly):
o Ammoniacal nitrogen;
o Nitrate nitrogen;
o Nitrite nitrogen;
o Total nitrogen;
o Dissolved reactive phosphorus;
o Total phosphorus;
o CBOD5 (total or dissolved TBC);
o Total suspended solids;
o Particulate organic matter;
o Dissolved oxygen;
o pH;
o Temperature;
o Conductivity;
o Turbidity; and
o E. coli.
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• Receiving environment (annually or bi-annually)
o Macroinvertebrates (QMCI, MCI, Taxa, % EPT, ASPM); and
o Periphyton cover (including sewage fungus).

Associated with works in the bed of the Shotover River to construct an outfall 

Q11 

Does the application appropriately identify sensitive areas 

 Yes. Although not directly for the outlet structure (identified and described for the discharge component of the 
application) 

Q12 

Is the description of the sensitive areas attributes potentially affected by the activity accurate? 

 Yes, it appears so. However, as mentioned in my response to Q5 my response may change upon receipt of the 
additional information I have requested under Q2. 

Q13 

Have the effects on instream ecology been appropriately assessed? Please include details on the 
appropriateness of the method of assessment. 

 No. See point 7 in my response to Q1. 

Q14 

Have the cumulative effects of the activity been appropriately assessed? Yes/no 

No. As set out in my response to Q1 the direct effects of the activity have not been appropriately assessed. Thus, its 
contribution to cumulative effects is uncertain. However, such a small structure in a largely unmodified catchment 
would be expected to have negligible cumulative effects 

Q15 

Based on the proposed mitigation methods (if any are proposed) are the mitigation measures proposed by 
the applicant appropriate in this circumstance? If no, why not? 

N/A. No construction methodology has been provided. Thus, any mitigations planned (and the need for them) are 
unclear. 

Q16 
Has the effect on neighbouring properties/other surrounding activities been appropriately assessed? Yes/no 

N/A. This is not a surface water quality or ecological matter. 
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