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1. My full name is Olivia Ruth Johnston. I am a marine ecologist and environmental scientist for 

the Cawthron Institute, Nelson. I have been requested by Nelson Regional Sewerage Business 

Unit (NRSBU) to give evidence in relation to the marine ecological effects from aberrational 

discharge of wastewater from four of the NRSBU pump stations to the estuarine waters of the 

Waimea Estuary. 

 

2. I hold a Bachelor of Science degree, majoring in marine biology and a Master of Environmental 

Science degree from Canterbury University, Christchurch, New Zealand. I have over 10 years 

of marine science industry experience, working for Environment Canterbury, Kingett Mitchell 

and Associates, NIWA, Ministry of Fisheries, and most recently the Cawthron Institute 

(Cawthron). I have held my position at Cawthron for over 7 years, and have authored or 

co-authored over 50 reports related to impact assessment and impact effects monitoring in 

coastal environments. 

 

3. I have overseen projects for the assessment of environmental effects concerning marine 

discharges, including a number of stormwater, municipal and industrial discharges to 

estuarine and coastal environments. These studies have often centred on water and sediment 

quality issues and encompassed a wide range of coastal conditions for sites all over New 

Zealand. In addition to this, I have conducted a similar assessment for Nelson City Council 

(NCC), which required me to assess the risk of accidental overflow from 14 pump stations in 

the Nelson region.  

 

4. I have read the Code of Conduct for expert witnesses issued as part of the Environment Court 

Practice Note.  I agree to comply with the Code of Conduct.  I am satisfied that the matters 

addressed in this statement of evidence are within my expertise.  I am not aware of any 

material facts that have either been omitted or might alter or detract from the opinions 

expressed in this statement of evidence. 

 

5. My evidence has 4 main sections. 1) Conclusions of reports I have produced to date.  2) 

Response to relevant submissions. 3) Response to S42A report (see below), and 4) My final 

conclusions.  

 

Reporting conclusions:  

6. I am the principal ecological investigator for NRSBU since 2012 and in that capacity I have 

visited the discharge sites on numerous occasions, and prepared the data analyses and 
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reporting. As a result, I have produced the several reports/investigation outlined below the 

contents of which I stand-by, unless expressly varied by this evidence. 

 

7. My initial report (Johnston 20141) determined the risk of pump station overflow using dry and 

wet weather discharge flows and wet well storage capacity, against two discharge duration 

scenarios (2 hrs and 24 hrs of overflow). Using the median and maximum discharge 

contaminant concentrations, the required dilution to meet the ANZECC (2000) 95% level of 

protection (LOP) in the receiving environment was calculated and then compared against the 

estimated available dilution in the receiving environment. Without modelling data this 

‘required dilution’ could not be accurately spatially delineated. Because of this, a temporal 

mixing zone was suggested, whereby reasonable mixing was suggested to be achieved in 1-2 

tidal cycles. Ecological effects were assessed broadly in this assessment from the monitoring 

data and limited existing information. 

 

8. The assessment largely focussed on the risk of overflow to the inlet ecosystem, and had only 

limited reference to specific species or habitats that would potentially be affected.  

 

9. Saxton was identified as the highest risk pump station, when compared to Songer, Airport and 

Wakatu. Saxton was considered more likely to overflow (more frequently), with higher 

volumes and potentially elevated concentrations of contaminants until reasonable mixing had 

been achieved. This outfall was considered the most likely of the four sites to cause adverse 

ecological effects. 

 

10. I concluded it was unlikely that any measurable concentrations of the described wastewater 

parameters would remain after tidal mixing occurs (over 1-2 tidal cycles). This is with the 

exception of some moderately persistent edge effects, where tidal circulation is limited (e.g. 

the high tidal zone). 

 

11. In 2015 an addendum (Johnston 20152) was written to address a request for further 

information by the consultant processing officer. The addendum looked at the findings for 

Johnston 2014, in terms of the Nelson Resource Management Plan’s marine water quality 

                                                           
1 Johnston O 2014. Assessment of environmental effects from accidental wastewater overflow on Waimea 
Estuary receiving environments. Prepared for Nelson Regional Sewerage Business Unit. Cawthron Report No. 
2588. 31 p. plus appendices. 
2 Johnston O 2015. Addendum to Cawthron Report 2588: Marine water quality classifications and mixing zone 
determination. Prepared for the Nelson Regional Sewerage Business Unit. 17 p. plus appendices 
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standards (Policy CM6.6 and CM6.2) and provided some discussion around what might 

constitute a reasonable mixing zone for accidental wastewater overflows into the Waimea 

Estuary (Policy CM6.4). There was particular focus on the assessment criteria specified in the 

Nelson Resource Management Plan (NRMP 2004). 

 

12. Overall, it was concluded that accidental, temporary discharges appear to be covered off by 

clause (b) of CM6.6 (of the Plan), as accidental discharges can theoretically only happen under 

‘exceptional circumstances’ when a pump has failed, and when ‘necessary maintenance’ or 

repair work is required. Even so, the comparison of the Plan’s water quality standards for 

discharges to the marine environment with the basic parameters assessed in Johnston 2014, 

indicated that emergency discharged waste water is unlikely to have any significant adverse 

effects on aquatic life (as described in Johnston 2014). 

 

13. Control measures for contact recreation (particularly at the area northwest of the Songer 

Street pump station), were suggested to be made up of preventative (reducing overflow risk) 

and reactive (monitoring). 

 

14. I noted, that due to a lack of dispersal and plume propagation information, a spatially-defined 

mixing zone could not be recommended.  

 

15. In 2016 I drafted a letter (Johnston 20163) to address the consultant planner’s (Ms Frances 

Lojkine) request for further information. The key responses from the letter are summarised 

here: 

 

a. The Bell Island trigger limits were used for comparison to discharge concentrations 

because, 1) they were adopted by Tasman District Council, 2) were readily available, 

and 3) there were no other intermittent wastewater guidelines available for 

comparison. 

b. It was recognised that the assessment of ecological effects was based on professional 

judgement and very limited information (see limitation section, Johnston 2014). It was 

advised that a more accurate assessment would be possible if there were data 

available from regular receiving environment monitoring. 

                                                           
3 Johnston O 2016. Cawthron letter response to a request for further information for resource consents 
165114, 165115, 165116.  Cawthron Advice Letter no. 1636 to Nelson City Council dated 12 August 2016. 
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c. According to the calculations in Johnston (2014), biological oxygen demand (BOD5) 

would be decreased to Bell Island BOD5 median concentrations (treated sewage), with 

a 1:5.6 dilution (wastewater: receiving water). 

d. It was expected that climate change will alter the ecological effects of accidental 

overflows and likely result in a moderate stress on the Waimea Inlet, where the 

wetter, warmer, windier climate may contribute to increased runoff and greater 

nutrient, sediment, and pathogen loads to at-risk coastal waterbodies. Increased 

loads could increase the vulnerability of Nelson estuaries to eutrophication and its 

associated nuisance conditions (e.g. low dissolved oxygen, algal blooms). However, 

the effects of aberrational discharges will be partly mitigated due to the subsequent 

increases in available dilution/dispersion (wind and rain). 

 

16. The most recent report (Johnston 20174) was developed as a result of expert caucusing in 

2017, and provided a summary of subsequent literature since the original assessment of 

environmental effects (AEE) was drafted in 2014. It also incorporated new modelling data, 

investigated spatial mixing zones, outlined threatened/sensitive taxa and habitats, and gave 

an overall summary of the likely effects. Recommendations were also provided for monitoring 

and mitigation for the predicted effects associated with potential aberrational discharges. 

 

17. In the report the Airport, Wakatu and Songer sites were identified as low-risk, with little 

chance of an overflow occurring unless there is a complete pump failure. Relative to Saxton, 

these stations also exhibited lower concentrations of discharged contaminants, and had lower 

potential (and historic) volumes of wastewater.  

 

18. Saxton was identified as a high risk pump station, overflowing more frequently, with higher 

volumes and potentially elevated concentrations of contaminants. Similar to the Johnston 

(2014) report, this outfall was considered the most likely of the four sites to cause negative 

ecological effects. According to the NRSBU data bundle, the mean discharge volume at Saxton 

since the upgrading of the pump stations, was 1,321 m3 (similar to the calculated 2-hour 

overflow scenario, rather than the 40,000 m3 calculated for a 24-hour overflow, Johnston 

2014). Given that the original assessment was based on the worst-case discharge volume (i.e. 

                                                           
4 Johnston O 2017. Nelson Regional Sewerage Business Unit (NRSBU) aberrational wastewater overflows. 
Prepared for Nelson Regional Sewerage Business Unit. Cawthron Report No. 3091. 44 p. plus appendices 
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24-hr overflow), the available dilution for a typical discharge appears to be much higher than 

previously thought. 

 

19. Modelling (MOS 20175) illustrated that at all outfalls any potential for adverse effects is largely 

restricted to the tidal channel (distance varying with tidal state), with the exceptions of Songer 

and Saxton, which appear more likely to have wider-reaching, acute effects. 

 

20. Potential adverse effects from aberrational discharges were assessed relating to water 

column / quality, sediment quality (including associated macrofauna), fish, marine mammals, 

sea and shore birds, and aquatic and shoreline plants. The potential effects were listed and 

were assessed against spatial scale (using modelling information), persistence, consequence 

and likelihood (as per Burgman 20056). The overall risk (likelihood x consequence) of an effect 

occurring was deemed to be ‘low’.  

 

21. The threatened, at-risk and valued taxa and habitats in the estuary were also identified in this 

report, including: resident and migratory seabirds/shorebirds, saltmarsh and herb field 

habitats, sponge garden habitat and migratory fish pathways. The Ecological Impact 

Assessment New Zealand (EIANZ 20157) method of risk assessment was used to determine 

the level of risk of adverse ecological effects to all those identified taxa and habitats. The level 

of risk of an adverse effect to these habitats and taxa was calculated as ‘moderate’. 

 

22. Finally, I assessed that after reasonable mixing (either temporal or spatially derived) following 

an accidental discharge (of typical size and composition), any wastewater-derived physico-

chemical parameters should be at levels representative of background, and/or below 

guideline values and standards (plan rules), and the overall risk of having a moderate adverse 

ecological effect would be low. My assessment was based on the following rationale: 

 

a) The required contaminant dilution to reach guideline levels is typically low (1:48–

1:85) and the available tidal dilution is reasonably high. 

                                                           
5 MOS 2017. NRSBU Overflow following upgrade model. Report prepared for NRSBU by MetOcean Solutions 
Ltd. 
6 Burgman M 2005. Risks and decisions for conservation and environmental management. Cambridge. 
7 EIANZ 2015. Ecological Impact Assessment (EcIA) EIANZ guidelines for use in New Zealand: terrestrial and 
freshwater ecosystems. March 2015. 
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b) Peak flow dilution calculations do not consider in-pipe dilution from rainwater (which 

in another study had increased the level of dilution 4–10 fold). 

c) The frequency of discharge events is low and is decreasing. 

d) Accidental discharges are not usually simultaneous (i.e. all sites are not discharging 

at once). 

e) The water residence time in the Waimea Estuary is short (0.6-11.6 days), with massive 

tidal exchange, in the order of 30–50 billion litres. 

f) Modelling shows that under most conditions, the discharge plume is likely to be 

restricted to the tidal channels associated with each pump station. 

g) Modelling did not consider wet-well capacity and its role in reducing discharge 

volumes (sometimes significant, e.g. Airport). 

h) When the sediment and water quality at the pump station receiving environments 

were investigated further, there was no evidence to suggest persistent adverse 

ecological effects, in terms of visible effects and changes to sediment chemistry from 

previous discharges. Results indicate dominant influences from stormwater, road run 

off and riverine inputs. 

i) The estuarine species’ resilience to the naturally dynamic nature of the estuarine 

ecosystem makes them reasonably well suited to withstand short-term discrete 

events such as accidental wastewater discharges. Long-lasting adverse ecological 

effects from such an event are considered unlikely and any impact will be reduced 

with each subsequent tidal exchange.  

j) The two risk assessments performed to determine the level of risk of adverse 

ecological effects to valued habitat and taxa suggest that, while there is ‘moderate’ 

risk of adverse effects to some high-valued taxa and habitats, the overall risk 

(likelihood/consequence) of an effect occurring is ‘low’. 

 

23. The frequency and volume of aberrational discharges have decreased since the pump-station 

upgrades, and so too has the risk of adverse ecological effects. However, it is still my opinion 

that if aberrational discharges became more frequent, if the volumes increased, if 

contaminant concentrations increased, or if all sites discharged simultaneously, then the 

assimilative capacity of the estuary could be compromised and unable to dilute and disperse 

the discharge adequately. Under such circumstances, measurable negative ecological effects 

could be expected at an estuary-wide scale, and could take up to 25 years to fully recover. 
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Response to submissions:  

24. Five submitters (Judy Crowe, Connie Winslow, Caroline Etches, Tahuna Beach Camp and 

Raewyn Scott) mentioned a general concern about the safety of, and damage to, the 

environment/estuarine ecosystems. To address their concerns these submitters are referred 

to my most recent report (Johnston 2017), the original AEE (Johnston 2014), as well as my 

summary assessment and responses to Dr. Phillips’ review in this evidence. In these 

documents it is summarised: why I think the the overall risk of having a moderate adverse 

ecological effect is low, and what monitoring is recommended to validate the effects 

predictions. 

 

25. One submitter (Joanna Plows) was concerned about adverse effects on seabirds and marine 

mammals. While I am not a marine mammal or seabird expert, there are records of bottlenose 

dolphin, Hector’s dolphin, orca, dusky dolphin, common dolphin and fur seal occasionally 

visiting the Waimea Estuary and wider surrounds (see Appendix 3 and the NRSBU 2017 

graphics bundle). To the best of my knowledge, marine mammals generally have extensive 

foraging areas, and are not perturbed by increases in turbidity; any localised impacts around 

the discharge point can be expected to be of extremely low significance to overall foraging 

efficiency. 

 

26. As with marine mammals, I would consider it highly unlikely that seabirds (information on 

seabirds; Appendices 1 of AEE) would directly ingest contaminated suspended or benthic 

sediment, although it is possible that small amounts could be consumed through foraging (e.g. 

larger debris and cockles which have sequestered contaminants). Foraging taxa are already 

subject to ingestion of contaminated shellfish in the Waimea Estuary (see Morrisey & Webb 

2016), and it would therefore be very difficult to determine whether the source of effects was 

wastewater. It is unlikely that any contaminants would be absorbed through contact with 

contaminated water as both seabirds and whales have low susceptibility to absorption 

through these pathways. Potential contamination pathways are further reduced due to the 

generally low concentrations of chemicals in the discharge after reasonable mixing in the 

receiving environment. I would however defer to Dr Fisher on how these factors impact on 

risk. 
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27. Two submitters (Joanna Plows and Friends of the Haven) expressed concern over climate 

change effects increasing the potential risk associated with the overflows. The submitters are 

referred to the last heading in one of my previous letters (response to a request for further 

information, Johnston 2016) and to the original AEE (Section 4.1). Overall, I would expect that 

for infrequent/intermittent discharges the ecological risk from overflows would be lower, due 

to the increase in available dilution and dispersion mechanisms (increased storm events, 

winds and rainfall). While I am not really qualified to comment—perhaps it is a question for 

engineers—I would expect that the inundation, and subsequent inoperability of the pump 

stations/outfalls due to the predicted sea level rise would become an issue before any 

increases in the frequency of overflow become a problem.  

 

28. Three submitters (Joanna Plows, Friends of the Haven and Thomas Taylor) expressed concern 

over the lack of environmental monitoring. I believe that my ecological monitoring 

recommendations in both Johnston 2014 and Johnston 2017, and the S42A report 

recommendations all address these concerns adequately. 

 

Response to S42A report:  

29. Overall, I am in agreement with the summary of the ecological assessment part of the S42A 

report by Ms. Lojkine and with Dr. Phillips’ ecological review. I consider a consent with 

provision to collect more site-specific ecological and discharge information (through 

monitoring) as a practical approach to validate the findings of the discharge model, risk 

assessments and fill the remaining information gaps (see recommendations in Johnston 2014, 

Para 4, Section 5.1). In the following sections I provide my points of agreement and some 

minor points of difference with Dr. Phillips’ ecological review. 

 

Points of agreement with Dr. Phillips’ ecological review 

30. Point 1 of review. That the receiving environment has been characterised adequately, with 

the proviso that it will be augmented further by site-specific monitoring data. 

 

31. Point 2 of review. That the use of multiple approaches to determine species sensitivities was 

useful, and that any gaps in site-specific macrofaunal data (and site-specific species 

sensitivities) can be collected during subsequent monitoring. 
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32. Point 2 of review. I agree that the sensitivity of broad taxonomic groups (though, not normally 

directly applicable to resident species) in the receiving environment can be approximated by 

whole effluent testing (WET) and discharge-specific information from WET is a useful line of 

evidence (particularly when there are no site-specific data available). While, I think it is 

preferential to use site-specific effects monitoring to determine the real-world effects of 

discharges, the inclusion of one-off WET (as recommended in the S42A) is a practical means 

to rapidly build an understanding of the site-specific discharge toxicity in the receiving 

environment. See paragraph 48.b for further detail on monitoring recommendations. 

 

33. Point 4 of review. That the method for determining dilution rates and mixing zones was 

adequate for determining the extent of effects, and that there are not likely to be adverse 

long term effects from occasional overflows. 

 

34. Point 5 of review. I agree that risk assessment is subjective. In reality, we cannot foresee if the 

discharge will be typical—or not—so we incorporate ‘likelihood’ to our assessment. 

Therefore, if the consequence was to be increased to ‘major’ (regional medium term effects, 

as suggested by Dr. Phillips) then I would recommend the likelihood be reduced to ‘unlikely’ 

as discharges of a regional scale, have never been recorded, nor are they predicted in the 

discharge modelling. This would again result in a score of 12, which would place the risk of 

effects in the low category. Despite major effects resulting from an aberrational discharge 

being unlikely (i.e. risk is low), a conservative approach (as suggested by Dr. Phillips) has been 

proposed, with measures to avoid remedy or mitigate (see Section 5, Johnston 2017).  

 

35. Point 5 of review. I agree with Dr. Phillips that the level of confidence in the data used was not 

of high certainty. The level of confidence was actually highlighted in Table 11 (Johnston 2017) 

as medium, as this was the more conservative of the two categories. In my report I explain 

that there were some elements in the high confidence category, as site-specific physico-

chemical data was collected and included in the overall assessment. 

 

36. Point 6 of review. I agree that Saxton has the highest risk of effects, and that each outfall 

behaves differently and should be considered separately (Point 6 of review). In Appendix 3 of 

Johnston (2017) I have considered each of the outfall effects, and potential zones of influence 

separately. However, I do note that using the worst case discharge composition (contaminant 

concentrations) as a benchmark for all of the discharge outfalls is likely to be conservative (the 
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reader is referred to paragraph 40 below for my thoughts on the conservative nature of this 

assessment). 

 

Points of difference with Dr. Phillips’ ecological review 

37. Point 2 of review. I disagree that the lack of site-specific macrofaunal data is a ‘significant’ gap 

to determining the likely species sensitivity. The species records used from the Cawthron 

database (Johnston 2017) were extensive both temporally (from 1990 to 2016) and in quantity 

(7000 + taxa records) and were generally within a 3 km radius of individual outfalls, sometimes 

as close as 200 m (e.g. at Saxton, see D6 graphics bundle of application). In my opinion, existing 

species data in the vicinity is often used in such effects assessments (where no site-specific 

information is available), and provides a practical approach to determining the likely species 

in the vicinity of the outfalls. However, I agree that site-specific data are preferential, if not 

always feasible. 

 

38. Point 3 of review. Dr. Phillips maintains that the potential for high tide effects has not been 

adequately addressed. It has been well documented over the last four years that there is 

potential for effects in the high-tidal zone, particularly where tidal circulation is limited in the 

immediate vicinity of the outfall (Johnston 2014, 2015, 2016, 2017). In my opinion, these 

effects are likely to be mainly litter and odour, but there is also some potential for short-term 

smothering (from suspended solids), as well as slightly increased concentrations of nutrients, 

contaminants and organics in these localised areas (see Appendix 5, Johnston 2017, for a 

summary of potential effects and risk assessment). Modelling has shown that, during low tide, 

much of the discharge at Saxton (for example) is directed seaward down sub-tidal channels, 

returning toward the high tidal zones on the incoming tide, albeit at higher dilutions. Under 

this modelling scenario, areas where LOP 95% is not achieved are largely restricted to the 

subtidal channels, and with the exception of the immediate outfall area, does not appear to 

affect a great deal of high tidal zone. In my opinion, the proposed receiving environment 

monitoring will be useful for increasing certainty around ‘potential and actual’ effects in the 

high tidal area. 

 

39. Point 3 of review (continued). Dr. Phillips states that Table 7, of my 2017 report states that 

effects will be within 100-200 m from the discharge point. However, my report (and Table 7) 
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states that ….the worst-case spatial scale of effects is considered to be potentially large (1-2 

km), although I think this is likely to be highly conservative (see following paragraph). 

 

40. Point 3 of review (continued).  As stated in the S42A report, I agree that the modelling is, 

considered accurate with respect to the effects following a discharge event which exceeds the 

storage capacity of the pump stations. However, I would caution against using the plume 

modelling to provide certainty, and think it should be viewed more critically, for the following 

reasons:  

 

a. Typically, the discharges are of lower volume (and of shorter duration than 4 hours) than 

what has been modelled.  

b. The modelling did not consider the function of wet-well storage capacity at each pump 

station which, in the case of Wakatu and Airport, play a significant role in containing and 

reducing potential overflows (see table 6 in Johnston 2014).  

c. The ecological contour plots (graphic bundle F) are a summary of all areas potentially in 

contact with the discharge plume (i.e. 4 hours of discharge, transported over a 21-hour 

time period). It was my understanding that these parameters were devised to represent 

a worst-case (and unlikely) discharge scenario.  

d. The discharge physico-chemical concentrations (used for the dilution calculations) were 

based on commercial contributor data, rather than the actual pump station end-of-pipe 

concentrations. In my opinion, the end-of-pipe concentrations at the pump stations, 

with additional mixing and dilution in the domestic discharge stream, would likely be 

lower. I think that using the industrial contributor’s concentrations adds another layer 

of conservatism to this assessment.  

e. The discharge compositions used to determine the required dilutions to meet adequate 

levels of ecological protection were the maximum and median over all of the commercial 

contributors. If end-of-pipe concentrations were available for specific sites, these 

concentrations could be significantly lower, and the pump stations could be assessed 

more accurately, and less conservatively, using separate site-specific concentrations.  

In my opinion, the recommended monitoring (Johnston 2017) will be useful for increasing 

certainty around the actual area of effects, the discharge concentrations, and to validate the 

modelling. 
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41. Point 3 of review (continued). I agree that high ammonia levels were identified in Johnston 

(2014) as a potential cause of adverse effects. However, I disagree that there were no data 

presented to support this. Identification of nitrogenous nutrients in the discharge (including 

soluble forms like ammonia), were addressed using total Kjeldahl nitrogen (TKN, Johnston 

2014, 2016). Ammonia is a component of TKN, and is commonly recognised as toxic to fish 

and benthic organisms. TKN was shown to be elevated in the Alliance discharge (contributing 

to Saxton), and it was identified as a potential concern. Further data was presented when 

physico-chemical sampling was performed on water and sediment at the outfall sites (Figures 

1 and 4, Total Nitrogen8 and Appendix 2, Ammoniacal-N, Johnston 2017).  

 

Responses to comments by Dr. Phillips’ specifically concerning my 2017 report: 

42. Pg. 27, Table 14. Dr. Phillips notes that the Saxton plume surface area seemed too small. This 

was a transcription error in my report. The figure should read 2500 m for maximum length 

(rather than 250 m). The plume surface area estimates should read 183,574 m2 (rather than 

9650 m2). 

 

43. Pg. 28, Assimilative capacity. Dr. Phillips indicates that there is insufficient data to assume 

assimilative capacity of the estuary won’t be exceeded. As the frequency of overflow events 

is decreasing (due to the system upgrades), I would expect any threats to the estuary’s 

assimilative capacity (relating to the discharges) to also be decreasing. I do however agree 

that if the frequency of discharge or the discharge volumes increased to a level that could not 

be diluted to guideline concentrations with the available dilution of the estuary, then “I would 

expect the chance of adverse ecological effects to increase. Such effects would be identifiable 

initially by increased eutrophication in the vicinity of the outfalls, and then potentially 

becoming estuary wide. Some examples of these effects might be; excessive growth of 

macroalgae and phytoplankton (blooming), depleted oxygen (anoxic conditions), increased 

biological die-offs and malodorous sediments, as well as increased sedimentation and habitat 

modification (e.g. increased habitat homogeneity, and loss of salt marsh and seagrass).” 

(Johnston 2017) 

 

44. Pg. 34, Section 4, paragraph 4: this was a typographical error in my report, and should read 

‘Low’. 

                                                           
8 Total nitrogen also includes ammonia. 
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45. Pg. 35, conclusion a) Dr. Phillips mentions that the sentence was based on median 

concentrations rather than maximum. I agree with this statement, and offer that the sentence 

should begin with ‘Typically, the required contaminant dilution…’  

 

46. Pg. 35, conclusion g) Dr. Phillips indicates that the monitoring data does not reflect effects of 

previous overflows (particularly acute effects from BOD). I agree that it does not reflect acute 

or short term effects, but I think if there were persistent contaminants in the discharge, that 

a soft sediment receiving environment would certainly reflect that. In my opinion, the current 

state of the receiving environments suggests that if there are any persistent effects, they are 

highly localised. 

 

47. Pg. 35, conclusion h) Dr. Phillips mentions that calling estuarine taxa hardy and adaptable, is 

a broad statement. I agree with this. I was not trying to imply that they are completely immune 

to adverse effects, only that estuarine taxa are naturally adaptable to fluctuating natural 

variables (e.g. tides, salinity, turbidity, temperature). As stated in Johnston 2017, “although 

resilient to fluctuating natural variables, estuaries are not completely resistant and biota will 

react differently to different stressors.” 

 

Monitoring recommendations 

48. I also have some minor points of difference with regard to the monitoring recommendations 

in the body of the S42A. These are listed as follows:  

 

a. The water quality testing differs from the sediment quality testing. I recommended 

that water be sampled as triplicate replicates per outfall site, rather than triplicate per 

station. So, just one sample (of three replicate takes) per outfall. It is expected that 

this would occur from the shoreline at each discharge outfall, 2 hours either side of 

high tide. 

b. Whole Effluent Testing (WET) is a useful line of evidence (particularly when there are 

no site-specific data available), however it is expensive. Given that Saxton has been 

clearly defined as the highest risk station, both in terms of overflow volumes and 

composition, I consider that WET testing should be initially be performed at this site. 

If this site shows significant toxicity, then the other sites should be investigated also. 

Although the chronic results would be interesting, I think it may be more reasonable 
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to remove ‘chronic’ WET testing from the suite, with the focus left on acute testing, 

as this was defined as the most probable discharge and effect mechanism. 

As stated in Johnston (2017) “it may be possible to infer the potential for adverse 

ecological effects based on ecotoxicity testing…. This sort of testing would also aid in 

validating the hydrodynamic-modelling and mixing zone predications. Any monitoring 

plans and/or consent conditions should allow flexibility for these changes.” 

c. The S42A report implies (paragraphs 12-13) that I only recommended receiving 

environment monitoring. I would like to note that I also recommended end-of-pipe 

discharge compositional monitoring (Pg 37, Johnston 2017), and suggested eco-

toxicity testing (Pg 39, Johnston 2017).  

d. I suggest removing total oils and grease (TOG) from the water quality parameters and 

adding total petroleum hydrocarbons (TPH). In my opinion the discharge composition 

test parameters and the water quality test parameters should be the same so that 

discharge/receiving environment comparisons can be made. 

e. I would consider two sampling events (summer and winter) to be sufficient for 

sediment quality parameters, with more frequent sampling for water quality (see 

Neale Hudson’s recommendations).  

 

Conclusions 

49. Having read and considered the reporting officer’s Section 42A report, and Dr Phillips’ 

technical review I would expect the magnitude of effects under a typical overflow to be low, 

and likely to be well within the illustrated ecological contour plots (D6, graphics bundle). 

However, I agree that there is potential (although unlikely) for greater magnitude effects, as 

shown by the ecological contour plots. Even under the worst-case scenario, adverse ecological 

effects are likely to be largely acute, short-lived and restricted to the tidal channels, with the 

possible exceptions of Songer and Saxton, which appear to have more potential for wider-

reaching acute effects. Acute effects are likely to include, short-term smothering (from 

suspended solids), as well as slightly increased concentrations of nutrients, decreased oxygen 

concentrations in the water column (increased BOD), increased turbidity of the water column 

and higher concentrations of organics. I would still expect to see some of these effects where 

tidal circulation is limited (e.g. the high tidal zone) in the immediate vicinity of the outfall, as 

well as more conspicuous litter and odour. I do not expect there to be any long-term persistent 

effects from occasional aberrational overflows (as agreed by Dr. Phillips). My opinions are 
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based on: the decreasing scale and frequency of overflows, high available tidal dilution with 

short estuary residence time (0.6-11.6 days), conservative modelling assumptions, no 

evidence of persistent adverse physico-chemical or visible effects, the naturally dynamic 

nature of the estuarine ecosystem, and the findings of my two risk assessments which 

suggested that, while there is ‘moderate’ risk of adverse effects to some high-valued taxa and 

habitats, the overall risk (likelihood/consequence) of an effect occurring is ‘low’. 

 

50. Overall I confirm that I still support the findings and conclusions set out in Johnston 2014, 

2015, 2016, 2017.  However, I do note that the subsequent discharge modelling and site-

specific physico-chemical data discussed in my 2017 report are more applicable for deriving a 

mixing zone. Since the smallest reasonable spatial mixing zones should be selected for each 

site, and as the results of the modelling are highly conservative, I consider it reasonable to use 

the dimensions derived from the median concentration dilutions (grey shading in Table 14, 

Johnston 2017) to develop suitable mixing zone areas.  

 

51. The areas where I have disagreed with Dr Phillips (in terms of the magnitude of effects) seem 

to largely relate to the results of the modelling results, which I feel were conservative. 

However, it is my impression that our overall findings are similar and I agree that a consent 

with provision to collect more site-specific ecological and discharge information (through 

monitoring, subject to the amendments discussed above) is a practical approach to validate 

the findings of the discharge model and risk assessments, as well as filling the remaining 

information gaps. 

 

 

 

 _____________________ 

Olivia Ruth Johnston 


