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A. INTRODUCTION 

Qualification and Experience 

1. My name is Michael Joseph Patterson. 

2. I am currently employed by the Manawatū-Wanganui Regional Council (MWRC) as a 

Scientist – Freshwater in the Science and Innovation team. I have held this role since 

October 2016, prior to this I was a Senior Research Associate. I have been employed by 

MWRC since November 2010. I have a Bachelor of Science majoring in Ecology from 

Massey University and am currently undertaking postgraduate Diploma of Science in 

Ecology. 

3. In my current role as a scientist I oversee the delivery of our State of the Environment 

monitoring programmes for biological parameters which include periphyton, 

macroinvertebrates and fish. In addition, I am involved in a number of research 

programmes focused on freshwater systems. 

4. I have reviewed the application by Tararua District Council (TDC, Applicant) dated 

December 2014, s92 response dated the 11th December 2015 (and associated 

attachments), and the s92 response dated 12 April 2017. I have been involved in the 

water quality, periphyton, and macroinvertebrate monitoring that is undertaken in the 

Mangatainoka River and am therefore familiar with the nature of receiving environment 

in the Mangatainoka catchment. 

5. I confirm that I have read and agree to comply with the Code of Conduct for Expert 

Witnesses contained in the Environment Court Practice Note 2014.  My evidence has 

been prepared in compliance with those codes.  In particular, unless I state otherwise, 

the evidence is within my sphere of expertise and I have not omitted to consider material 

facts known to me that might alter or detract from the opinions I express. 
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B. SUMMARY 

6. TDC have applied to allow for the discharge of treated wastewater from the Pahiatua 

Township to the Mangatainoka River. The proposal includes additional treatment 

processes, and relocation of the discharge point to improve the quality of the effluent 

discharged to the Mangatainoka River, reducing instream effects and allowing  for 

greater certainty around any changes that are seen between the upstream and 

downstream monitoring point.  At the time of writing this report the final effluent quality is 

currently unknown. 

7. The Mangatainoka River holds a number of reach and zone wide values that have been 

identified through the One Plan. Targets within the One Plan were developed to provide 

protection to these values. 

8. Horizons Regional Council has multiple State of the Environment (SOE) and discharge 

monitoring sites in the Mangatainoka River. The monitoring shows a general 

degradation of water quality in the lower Mangatainoka catchment as compared to upper 

reaches.  

9. The monitoring associated with the current discharge shows that there is an increase in 

periphyton downstream of the discharge relative to upstream, although there are no 

clear impacts on the macroinvertebrate community. Monitoring shows that there are 

dissolved oxygen issues at the Mangatainoka at Pahiatua Town Bridge monitoring site. 

The periphyton biomass and cover are similar between the Mangatainoka at Pahiatua 

Town Bridge monitoring site and the downstream of the Pahiatua discharge site, 

suggesting DO conditions may be exacerbated downstream of the discharge relative to 

upstream. 

10. It is possible that the discharge is maintaining elevated nutrient concentrations, resulting 

in degradation of  the life supporting capacity in this reach of the Mangatainoka River.  

11. In terms of improvements that will be seen as a result of the upgrades, some preliminary 

results are provided, though with acknowledged limitations. No clear effluent quality 

standards have been provided at time of writing and so it is difficult to comment further. 
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C. SCOPE OF REPORT 

12. This report covers the discharge to water components of the application made by the 

Applicant to allow for the continued operation of the Pahiatua Wastewater Treatment 

Plant (WWTP). This evidence specifically covers the discharge to the Mangatainoka 

River. 

 

13. In particular I will address: 

a. Values and water quality overview; 

b. Mangatainoka catchment and land use; 

c. Water quality in the Mangatainoka River; 

d. Native Fish Communities and Migrations in the Mangatainoka River; 

e. Current effluent quality and effects; 

f. Proposed discharge location; 

g. Cumulative effects; 

h. Submissions; 

i. Monitoring and Conditions; and 

j. Summary. 

D. VALUES AND WATER QUALITY OVERVIEW 

14. The application is for a continued discharge of the Pahiatua wastewater from the 

Pahiatua WWTP to the Mangatainoka River. Originally a term of 15 years was applied 

for with my understanding that this has now been reduced. In addition the application 

seeks to change the location of the discharge point and also undertake upgrades to the 

treatment plant that will improve the quality of the effluent that is discharged to the 

Mangatainoka River. The applicant provided a s92 response on 2nd of March 2015, and 

12th April 2017.   
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15. The Mangatainoka River in the vicinity of the discharge point has a number of values, 

and associated with these values are a number of water quality targets which have been 

identified in the One Plan. This is covered in more detail below. 

16. The water management framework of the One Plan recognises the need to manage 

water bodies within the Region for the different environmental, social and economic 

values they hold.  Water Management Zones (WMZs) are the underpinning 

geographical component of the integrated water management framework in the 

One Plan and are located in Schedule A.  Forty-three water management zones have 

been identified and further divided into 124 water management Sub-zones. 

17. Water body values are attached to each surface Water Management Zone and  

Sub-zone.  These values embody the environmental, social, cultural and economic 

values of each sub-zone.  They are defined as either reach or zone specific depending 

on whether the value is dependent on managing reach-specific effects, or zone-wide 

effects.  The water body values are located in Schedule B of the One Plan. 

18. The proposed discharge of treated wastewater effluent from the Pahiatua WWTP to the 

Mangatainoka River occurs within the Lower Mangatainoka (Mana_8c) sub-zone, which 

is a water management sub-zone of the Mangatainoka (Mana_8) water management 

zone. The following values have been identified in the Mangatainoka River in the vicinity 

of the proposed discharge point (refer Maps 1 and 2 for reach specific values): 

a. Life Supporting Capacity – Hill country mixed (HM) geology; 

b. Aesthetics; 

c. Contact Recreation; 

d. Mauri; 

e. Industrial Abstraction; 

f. Irrigation; 

g. Stockwater; 

h. Existing infrastructure; 

i. Capacity to Assimilate Pollution; 
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j. Site of Significance – Aquatic (not at site but in the Mangatainoka River 

headwaters); 

k. Site of Significance – Riparian (Dotterel); 

l. Amenity (located a short distance upstream of the proposed discharge point); 

m. Amenity value (located downstream at the intersection of the Mangatainoka 

River and State Highway 2); 

n. Trout fishery (regionally significant); 

o. Trout spawning; 

p. Water supply (Pahiatua water supply in Pahiatua although this activity is 

upstream of the proposed discharge point); and 

q. Flood control/drainage. 

19. Schedule E of the One Plan (2014) sets out numerical targets to protect the majority of 

values identified in the Mangatainoka River [Tables 1 and 2, Appendix 1].  These targets 

have been established using the best available science and expert opinion at the time 

the One Plan was developed.  The targets are designed to provide the best level of 

protection for the values within a water management Sub-zone (Ausseil and Clark, 

2007).  As such, if the targets set out in the One Plan are complied with, the effects of 

an activity on the receiving water body are likely to be no more than minor. 

20. An assessment of the current state of the Mangatainoka River against some of the One 

Plan water quality targets is made in section F of this report. 
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Map 1: Map showing the reaches of the river valued for Trout spawning, Trout fishery, Sites of 
Significance – Riparian, and Sites of Significance – Aquatic. 
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Map 2: Map showing the reaches of the river valued for water supply take, flood control and 
drainage, and natural state. 
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E. MANGATAINOKA CATCHMENT AND LANDUSE 

 

Map 3: Map showing land use within the Mangatainoka catchment. 
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F. WATER QUALITY IN THE MANGATAINOKA CATCHMENT 

21. MWRC has multiple State of the Environment (SOE) monitoring sites in the 

Mangatainoka catchment. These being: 

a. Mangatainoka at Putara (reference site); 

b. Mangatainoka at Larsons Road (+ flow site); 

c. Mangatainoka at Hukanui road; 

d. Mangatainoka at Scarborough Konini Road; 

e. Mangatainoka at Pahiatua Town Bridge (+ flow site); 

f. Mangatainoka at State Highway 2; and 

g. Mangatainoka at upstream Tiraumea Confluence. 

22. This monitoring involves the collection of monthly water quality samples, monthly 

periphyton samples, annual macroinvertebrate samples, and continuous flow at 

Mangatainoka at Larsons Road and Mangatainoka at Pahiatua Town Bridge. 

23. Monitoring has been undertaken on an annual basis since 2014 for macroinvertebrates 

at all of these sites. Macroinvertebrate monitoring has occurred annually at 

Mangatainoka at State Highway 2 since 1999; Mangatainoka at Putara since 2009 (also 

intermittently between 2000 and 2009); Mangatainoka upstream Tiraumea confluence 

since 2011; Mangatainoka at Larsons Road since 2013; and Mangatainoka at Hukanui 

Road, Scarborough Konini Road and Pahiatua Town Bridge since 2014. Trend analysis 

was carried out for all data up until 2016 (inclusive) during early 2017 (Stark, 2017). Of 

these the Mangatainoka at Putara, State Highway 2 and upstream Tiraumea confluence 

all had enough data to undertake trend analysis and none of them were found to have a 

significant trend (Mangatainoka at State Highway 2 had a significant positive trend on 

face value, however this was deemed non significant following the benjamini-Hochberg 

FDR procedure). 
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24. For the purposes of this background water quality assessment I will focus on the 

Mangatainoka at Pahiatua Town Bridge (approximately 1.7 km upstream of the 

proposed discharge); and Mangatainoka at State Highway 2 (approximately 3 km 

downstream of the proposed discharge) sites. The Mangatainoka at Putara site falls 

within another sub-zone (Mana_8a Upper Mangatainoka) but is used as our natural 

state reference site.  

25. When undertaking macroinvertebrate monitoring the data that is collected can be shown 

in a number of different ways. Commonly the species and abundance data is used to 

form indices which are used to consider different aspects of the community composition.  

26. The Macroinvertebrate Community Index (MCI) and its quantitative variant the 

Quantitative Macroinvertebrate Community Index (QMCI) are indices of 

macroinvertebrate community health that relate to the impact of organic enrichment 

developed by Stark (1985).  The original indices were developed for stony bottomed 

streams on the Taranaki Ring Plain but since their development in the mid 1980s these 

indices have been widely applied as a useful resource management tool to describe the 

impact of enrichment on aquatic ecosystems (Boothroyd and Stark, 2000).  The 

Macroinvertebrate Community Index works by allocating enrichment sensitivity scores to 

individual aquatic invertebrate taxa.  A sample of the macroinvertebrates is collected 

and then the scores of the invertebrates present in the sample are summed and 

standardised to determine a score between 0 and 200 with a high score indicating a 

lesser degree of impact from enrichment. 

27. The QMCI uses the same enrichment sensitivity scores for each taxa as the MCI, in 

addition to data on the abundance of taxa, rather than just the presence / absence 

resolution of the MCI.  A QMCI score is determined from a formula using the sensitivity 

scores and abundance data to give a value in the range of 0 to 8, with a score of 8 

indicating an unimpacted macroinvertebrate community.  The QMCI is also a widely 

used index and there are standardised national protocols for collecting and enumerating 

macroinvertebrates to determine MCI or QMCI scores (Stark et al., 2001; Stark and 

Maxted, 2007).  Additionally, a soft-bottom MCI and a semi-quantitative version 

(SQMCI) have been developed to incorporate different stream substrates and reduce 

sampling and enumeration effort respectively.  

  



 

Section 42A Technical Hearing Report 
  

 

Application No. APP-1993001253.02 
Prepared by Michael Patterson, Environmental Scientist – Freshwater 
21 April 2017 

12 

 

28. The MCI is widely considered to be the most appropriate index for SOE reporting of 

macroinvertebrate community impact with regard to organic enrichment.  The QMCI is 

purported to be the most appropriate index for compliance monitoring of the impacts of 

specific activities such as the comparison between macroinvertebrate communities 

upstream and downstream of a wastewater discharge.   

29. The MCI is the most suitable index for SOE monitoring as this monitoring is frequently 

undertaken over weeks to months each year.  Variable weather patterns mean that 

rivers are likely to have high flow events or receding flows during this time. During these 

flow events, the species composition is unlikely to significantly change, however the 

relative abundance of taxa or densities will.  The MCI does not take this change in 

relative abundance or densities into consideration.  The QMCI is suitable for compliance 

monitoring as the reference (upstream) and impacted sites are monitored on the same 

day (after the same flow regime).  The QMCI takes into consideration the community 

taxonomic and numerical composition of the samples. This allows the detection of subtle 

changes in community composition and is why the QMCI and SQMCI are the preferred 

method of compliance monitoring over the MCI (Stark, 2007). 

30. Other indices also widely employed across the country for macroinvertebrate monitoring 

as indicators of water quality include %EPT taxa and %EPT individuals. These indices 

describe the proportion of Ephemeroptera (mayflies), Plecoptera (stoneflies) and 

Trichoptera (caddis flies) in a macroinvertebrate community hence EPT families. 

Generally speaking these are comprised of large, enrichment sensitive taxa. The higher 

the proportion of EPT taxa or individuals, the less impacted the sample meaning a less 

impacted waterbody. 

31. From the calculation of MCI and QMCI indices you can then assign a water quality class 

to a site as seen in Table 1. 

  



 

Section 42A Technical Hearing Report 
  

 

Application No. APP-1993001253.02 
Prepared by Michael Patterson, Environmental Scientist – Freshwater 
21 April 2017 

13 

 

Table 1: Water quality classes for the MCI and QMCI. 

Quality class Stark (1998) descriptions  Stark & Maxted (2007a) 

MCI QMCI 

Excellent Clean water >119 >6 

Good Doubtful quality or possible mild pollution 100 – 119 5.00 – 5.99  

Fair Probable moderate pollution 80 – 99 4.00 – 4.99 

Poor Probable severe pollution <80 <4.00 

 

32. In addition, Death (2009) proposed thresholds of 10% and 60% for interpreting both the 

%EPT richness and %EPT abundance indices. Values <10% were considered to 

indicate severe pollution or impact, values from 10–60% mild to moderate pollution, and 

values >60% clean water. 

33. In regards to the One Plan, a MCI target has been established for each of the 

management zone and sub-zones within the region. For both the Upper (reference site) 

and Lower Mangatainoka sub-zones there is a target of a MCI value greater than 120.  

34. to Table 4 provide the results of the monitoring undertaken from 2014 to 2016 at 

Mangatainoka at Putara, Mangatainoka at Pahiatua Town Bridge and Mangatainoka at 

State Highway 2 for macroinvertebrates. 
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Table 2: Macroinvertebrate monitoring result for Mangatainoka at Putara, Pahiatua Town 
Bridge and State Highway 2 in 2016. Colours aligning with the water quality classes in  
Table 1. 

 MCI QMCI %EPT 

richness 

%EPT 

abundance 

Putara 134 8.32 71.43 90.56 

Pahiatua 

Town 

Bridge 

96 4.06 50 36.36 

State 

Highway 2 

104 5.17 44 53.86 

 

 

 

Table 3: Macroinvertebrate monitoring result for Mangatainoka at Putara, Pahiatua Town 
Bridge and State Highway 2 in 2015. Colours aligning with the water quality classes in  
Table 1. 

 MCI QMCI %EPT 

richness 

%EPT 

abundance 

Putara 146 8.16 76.92 86.24 

Pahiatua 

Town 

Bridge 

105 3.87 56.25 45.79 

State 

Highway 2 

97 3.68 46.15 30.85 
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Table 4: Macroinvertebrate monitoring result for Mangatainoka at Putara, Pahiatua Town 
Bridge and State Highway 2 in 2014. Colours aligning with the water quality classes in  
Table 1. 

 MCI QMCI %EPT 

richness 

%EPT 

abundance 

Putara 137 8.30 73.91 92.72 

Pahiatua 

Town 

Bridge 

98 5.02 46.15 59.68 

State 

Highway 2 

101 3.74 50 30.45 

 

35. Using the MCI it can be seen that the Mangatainoka at Putara (reference) site meets the 

One Plan target and falls into the category of excellent (clean water) water quality. 

However, both the Pahiatua Town Bridge and State Highway 2 sites no longer meet the 

One Plan target and are regularly in the Good (possible mild pollution) or Fair (probable 

moderate pollution) categories. 

36. Using the QMCI it can be seen that the Mangatainoka at Putara (reference) site falls into 

the category of excellent (clean water) water quality. However, both the Pahiatua Town 

Bridge and State Highway 2 sites fluctuate between the Good (possible mild pollution), 

Fair (probable moderate pollution) and Poor (probable severe pollution) categories. 

37. Using both %EPT richness and abundance values it can be seen that the Mangatainoka 

at Putara (reference) site falls into the category of clean water quality while both the 

Pahiatua Town Bridge and State Highway 2 sites fall within the 10 – 60% mild to 

moderate pollution category. 

38. In addition to macroinvertebrate monitoring being undertaken at each of these sites, 

periphyton data has been collected on a monthly basis at Mangatainoka at Putara since 

January 2009, Pahiatua Town Bridge since August 2013 and Mangatainoka at State 

Highway 2 since January 2010. 
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39. HRC recently had a detailed analysis of the data collected via the periphyton monitoring 

programme in 2016 (Kilroy et al, 2016). In this report a number of categories were 

proposed that sites could be assigned to based on the levels that periphyton reached. 

These are reproduced in Table 5.  

Table 5: Definitions of periphyton state in bands from very low to very high chlorophyll a and 
percent cover. Very low represents the best state (i.e. least periphyton) and very high 
represents the worst state (most periphyton). Taken from Kilroy et al, 2016. 

 

40. To ensure that we are comparing like with like I have only reproduced the analysis that 

was undertaken from August 2013 to December 2016 so that we are using the same 

time periods. Using the categories above, Mangatainoka at Putara falls into very low for 

all measures. Mangatainoka at Pahiatua Town Bridge is in the moderate category for 

both mean and median chlorophyll a, moderate for 92nd percentile % mats, Very High for 

92nd percentile % filaments, and High for 92nd percentile % cyanobacteria. Mangatainoka 

at State Highway 2 is in the moderate category for both mean and median chlorophyll a, 

moderate for 92nd percentile % mats, High for 92nd percentile % filaments, and High for 

92nd percentile % cyanobacteria. 
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41. The One Plan also contains a chlorophyll a target of less than 120 mg/m2 for the Lower 

Mangatainoka water management sub-zone.  

42. In the technical document that supported the water quality targets in the One Plan 

compliance with the periphyton chlorophyll a target was recommended to be “The 120 

and 200 mg chlorophyll a /m2. Some occasional breaches may be acceptable, and the 

recommended approach is to assess compliance at the 95th percentile level, ie. up to 1 

sample every two years may not be compliant. This recommended methodology is 

based on monthly monitoring, as recommended in section Error! Reference source 

not found. of this report.” Page 140 (Ausseil & Clark, 2007). 

43. Using the above method to assess compliance with the One Plan target for chlorophyll a 

for data from August 2013 to December 2016 the Mangatainoka at Putara site meets 

100% of the time, while the Mangatainoka at Pahiatua Town Bridge and State Highway 2 

sites meet 88.9% and 94.4% of the time respectively, with a 95th percentile of 11.48, 148 

and 152.25 mg/m2 respectively.  Therefore the Mangatainoka at Pahiatua Town Bridge 

and State Highway 2 are not meeting the One Plan target. 

 

44. In addition the Freshwater NPS contains bands for periphyton as measured through 

chlorophyll a biomass. Using the analysis undertaken from August 2013 to December 

2016, Mangatainoka at Putara falls into Band A, Pahiatua Town Bridge falls into Band C, 

and State Highway 2 falls into Band B. 

45. As an overall summary, the monitoring data shows there is a clear degradation of water 

quality as you move from the reference monitoring site (Mangatainoka at Putara) to both 

the site upstream of, and downstream of the current discharge (Pahiatua Town Bridge 

and State Highway 2 respectively).   
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G. NATIVE FISH COMMUNITIES AND MIGRATIONS IN THE MANGATAINOKA 

CATCHMENT 

46. New Zealand has a highly mobile native fish fauna consisting of a large number of 

diadromous (migratory) species. New Zealand’s native fish communities also display a 

high degree of endemism (85% of New Zealand’s native fish fauna are only found in 

New Zealand (Jowett & Richardson, 1996)).  Many native fish species such as the 

Galaxiidae spawn within the riparian margins of rivers, streams and estuaries, and upon 

hatching the larvae migrate into the coastal marine waters to grow.  These species 

return to freshwater as juvenile whitebait in the spring and migrate upriver into the 

habitats preferred by adult fish. 

47. The juvenile fish, known collectively as whitebait, comprise six species of native fish: 

common smelt (Retropinna retropinna), inanga (Galaxias maculatus), koaro (G. 

brevipinnis), giant kokopu (G. argenteus), shortjaw kokopu (G. postvectis) and banded 

kokopu (G. fasciatus).  All of these species have been found in the Manawatū catchment 

in fish surveys conducted within the last 5 years. 

48. Other native migratory species which commonly inhabit freshwaters include redfin bully 

(Gobiomorphus huttoni), common bully (G. cotidianus), bluegill bully (G. hubbsi), giant 

bully (G. gobioides), torrentfish (Cheimarrichthys fosteri), longfin (Anguilla dieffenbachii) 

and shortfin eels (A. australis).  All of these species except for bluegill bully have been 

found in the Manawatū catchment in fish surveys conducted within the last 5 years. 

49. Brown trout (Salmo trutta), are common throughout the Manawatū River catchment, and 

can also be ‘sea-run’, spending time at sea and within the tidal reaches of the river, and 

migrating up river to spawn (McDowall, 1976 & 1990).  Rainbow trout (Oncorhynchus 

mykiss) and perch (Perca fluviatilis) are also common introduced species within the 

Manawatū, but neither is known to migrate between fresh and coastal waters. 

50. Some of the freshwater fish species found within the Mangatainoka catchment are 

considered to be threatened and are contained within the New Zealand threat 

classification system. For the species found in the Mangatainoka catchment refer to 

Table 1, Appendix 2 and for their threat classification refer to Table 1, Appendix 4 

(Goodman et al., 2013*, and Grainger et al., 2014). 
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51. The sites that have been surveyed in the Mangatainoka catchment since 1991 and fish 

species that have been recorded at each of these sites are shown in Map 4 and Table 1, 

Appendix 2. This information is taken from the NIWA Freshwater Fish database and 

therefore will not include surveys that have been undertaken but not submitted to the 

database administer. Further information is likely to exist but is currently not accessible. 

52. Migratory pathways between rivers and the sea are extremely important components of 

healthy riverine ecosystems and aquatic biodiversity in New Zealand.  The migration 

times of diadromous fish (requiring access to the sea at some stage during their life 

cycle) differ according to species, however, fish are migrating throughout the year in the 

Manawatū catchment (refer Table 1, Appendix 3). 

53. Of particular importance in the Mangatainoka River is the migratory path for short jaw 

kokopu into the headwaters of the Bruce Stream, and the Makakahi River; and the 

migration of Shortjaw Kokopu and Koaro into the headwaters of the Mangatainoka 

River.   
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Map 4: Record of sites contained in the NIWA Freshwater Fish Database that have been 
monitored in the Mangatainoka catchment since 1991 to 2016. The numbers refer to Appendix 
2, Table 1 which contains the species and abundance found at each of the sites. 
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H. CURRENT EFFLUENT QUALITY AND EFFECTS 

54. To help inform the assessment of effects from the proposal I have first considered the 

current effluent quality, and current effects on the receiving environment. The discharge 

currently occurs into Town Creek which runs adjacent to the oxidation ponds and from 

there into the Mangatainoka River.  

55. The current resource consent requires no monitoring to occur within Town Creek itself, 

and instead the Mainstem of the Mangatainoka is deemed the receiving environment. I 

have no information regarding any effects in Town Creek, so will not cover it further 

here. Within the current consent there is a requirement that regular monitoring is 

undertaken to look at the effects of the discharge to the Mangatainoka River. This 

monitoring includes: 

a. Monthly water quality monitoring of the discharge itself and also in the 

Mangatainoka upstream and downstream of the WWTP discharge. 

56. There is no requirement for monitoring of invertebrates or periphyton upstream and 

downstream of the Pahiatua discharge. Instead this monitoring is undertaken by 

Horizons Regional Council and funded through s36 charges to Tararua District Council.  

57. In mid 2015 it was discovered that monitoring of the Pahiatua WWTP discharge, carried 

out by Horizons Regional Council staff was being undertaken in the wrong location. This 

occurred from December 2012 until June 2015. This has resulted in significant confusion 

of the data available. Following that, significant upgrades, and tuning of upgrades has 

also taken place (i.e. during the 2016 period). This makes it very difficult to get an idea 

of exactly what results the plant was achieving from the period December 2012 until 

now.  

58. In Table 6 I have summarised all available data from 2010 until 2017 for the Pahiatua 

discharge into the mean, median and 95th percentile statistics. In Table 7 I have 

summarised all available data from January 2016 to January 2017 (inclusive) into the 

mean, median and 95th percentile statistics. I have also included results provided by the 

applicant (in the response to Section 92 further information request dated 12 April 2017) 

in Figure 1. 
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Table 6: All available discharge quality data from 2010 to 2017. 

All effluent data 2010 - 2017 (47 sampling occasions, 21 for E. coli) 

  E. coli by MPN TSS Ammoniacal-N SIN DRP sCBOD5 

mean 4395 24.2 4.20 6.31 1.07 1.00 

median 280 10.0 1.80 4.25 0.48 1.00 

95th percentile 60600 84.2 16.64 17.19 3.07 3.34 
 

Table 7: All available discharge quality data from January 2016 to January 2017 inclusive. 

Effluent data January 2016 to January 2017 inclusive (11 sampling occasions) 

  E. coli by MPN TSS Ammoniacal-N SIN DRP sCBOD5 

mean 1486 44.9 0.89 3.57 1.05 1.00 

median 170 41.0 0.34 2.86 1.36 1.00 

95th percentile 7300 83.0 2.64 7.85 2.11 2.00 

 

 

Figure 1: WWTP discharge sampling results September to December 2016 inclusive provided 
by the applicant in the section 92 request response date 12 April 2017.  
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59. The parameters in Table 6 and Table 7 largely match those parameters reported in 

Figure 1, although as noted previously there are several limitations associated with both 

of these data sets. There is one noticeable discrepancy between the September 2016 to 

December 2016 data provided by the applicant in Figure 1 and the historical data 

provided in Table 6 and Table 7 and this is in relation to cBOD5.  The historical data has 

only measured scBOD5 which is only a proportion of cBOD5, the cBOD5 levels 

recorded between September 2016 and December 2016 none the less appear to stand 

out as being particularly high. Ideally the applicant would explain this cBOD5 result and 

relate this to scBOD5 if possible in their section 41B report.  

60. As of 21st of April 2017 I have not yet received the proposed end of pipe concentrations 

expected from the Pahiatua WWTP discharge. This has limited my ability to predict 

changes in instream conditions, although an assessment of this can be done at a later 

date when the data becomes available (i.e. via supplementary evidence tabled at the 

hearing should the data be included in the s41B reports). 

61. I have undertaken an assessment of the sites upstream and downstream of the 

Pahiatua WWTP discharge for several water quality parameters against the One Plan 

targets. To put this into context of the catchment I have also displayed these with the 

results from the Pahiatua Town Bridge site and State Highway 2 as I believe this helps 

tell the story of what is occurring in this reach of the Managatainoka River. This 

assessment excludes all data that has been collected at flows above the 20th FEP. 

Table 8: Annual average concentrations of DRP, SIN and average and maximum Ammoniacal 
Nitrogen for Mangatainoka at Pahiatua Town Bridge assessed against the One Plan targets. 
Red highlighting show representing not meeting the target and no highlighting meeting the 
target. 

Mangatainoka at Pahiatua Town Bridge 

    
Annual Average - 
20th FEP 

Annual Average - 20th 
FEP average conc. maximum 

Year Count DRP (g/m3) SIN (g/m3) 
Ammoniacal 
Nitrogen (g/m3) 

Ammoniacal 
Nitrogen (g/m3) 

2016 12 0.006 0.999 0.005 0.010 

2015 12 0.006 1.107 0.005 0.005 

2014 12 0.007 0.920 0.014 0.031 

2013 12 0.009 0.822 0.040 0.365 

2012 12 0.005 0.861 0.010 0.022 

2011 12 0.004 0.964 0.025 0.076 

2010 12 0.005 0.921 0.012 0.049 
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62. Table 8 shows that the One Plan targets for DRP, and ammoniacal nitrogen (average and 

maximum) are met over all the years of monitoring for which this analysis is undertaken. 

SIN exceeds the targets in all years, showing elevated SIN concentrations exist at the 

Mangatainoka River at Pahiatua Bridge site. 

 

Table 9: Annual average concentrations of DRP, SIN and average and maximum Ammoniacal 
Nitrogen for Mangatainoka River upstream of the Pahiatua WWTP discharge assessed 
against the One Plan targets. Red highlighting show representing not meeting the target and 
no highlighting meeting the target. 

Mangatainoka Upstream Pahiatua WWTP 

    
Annual Average - 
20th FEP 

Annual Average - 20th 
FEP average conc. maximum 

Year Count DRP (g/m3) SIN (g/m3) 
Ammoniacal 
Nitrogen (g/m3) 

Ammoniacal 
Nitrogen (g/m3) 

2016 12 0.015 1.003 0.006 0.010 

2015 12 0.006 1.119 0.007 0.030 

2014 12 0.007 0.894 0.009 0.028 

2013 12 0.006 0.768 0.008 0.052 

2012 12 0.012 0.835 0.017 0.061 

2011 10 0.039 0.848 0.030 0.200 

2010 11 0.010 0.974 0.013 0.035 
 

 

63. Table 9 shows that the One Plan targets for ammoniacal nitrogen (average and maximum) 

are met over all the years of monitoring for which this analysis is undertaken. SIN exceeds 

the targets in all years, showing elevated SIN concentrations exist at the Mangatainoka 

Upstream Pahiatua WWTP site and DRP exceeded the targets in three of the seven years 

monitored. 
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Table 10: Annual average concentrations of DRP, SIN and average and maximum 
Ammoniacal Nitrogen for Mangatainoka River downstream of the Pahiatua WWTP discharge 
assessed against the One Plan targets. Red highlighting show representing not meeting the 
target and no highlighting meeting the target. 

Mangatainoka Downstream Pahiatua WWTP 

    
Annual Average - 
20th FEP 

Annual Average - 20th 
FEP average conc. maximum 

Year Count DRP (g/m3) SIN (g/m3) 
Ammoniacal 
Nitrogen (g/m3) 

Ammoniacal 
Nitrogen (g/m3) 

2016 12 0.010 1.001 0.006 0.010 

2015 12 0.007 1.105 0.007 0.020 

2014 11 0.010 0.903 0.012 0.052 

2013 12 0.010 0.756 0.008 0.024 

2012 10 0.014 1.159 0.068 0.570 

2011 10 0.087 1.542 0.339 1.800 

2010 11 0.011 0.944 0.013 0.031 

 
 
64. Table 10 shows that the One Plan targets for ammoniacal nitrogen (average and 

maximum) are met over all the years of monitoring for which this analysis is undertaken. 

SIN exceeds the targets in all years, showing elevated SIN concentrations exist at the 

Mangatainoka downstream of Pahiatua WWTP site and DRP exceeded the targets in four 

of the seven years monitored. 

 

Table 11: Annual average concentrations of DRP, SIN and average and maximum 
Ammoniacal Nitrogen for Mangatainoka River at State Highway 2 assessed against the One 
Plan targets. Red highlighting show representing not meeting the target and no highlighting 
meeting the target.  

Mangatainoka at State Highway 2 

    
Annual Average - 
20th FEP 

Annual Average - 20th 
FEP average conc. maximum 

Year Count DRP (g/m3) SIN (g/m3) 
Ammoniacal 
Nitrogen(g/m3) 

Ammoniacal 
Nitrogen(g/m3) 

2016 12 0.008 0.954 0.006 0.010 

2015 12 0.005 1.075 0.005 0.005 

2014 12 0.007 0.845 0.007 0.028 

2013 12 0.007 0.710 0.004 0.030 

2012 12 0.007 0.841 0.013 0.032 

2011 12 0.006 0.918 0.016 0.035 

2010 12 0.007 0.893 0.013 0.049 
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65. Table 11 shows that the One Plan targets for DRP, and ammoniacal nitrogen (average 

and maximum) are met over all the years of monitoring for which this analysis is 

undertaken. SIN exceeds the targets in all years, showing elevated SIN concentrations 

exist at the Mangatainoka River at State Highway 2 site. 

66. If we look more closely at the annual average concentrations of DRP at both the 

upstream and downstream monitoring sites of the Pahiatua WWTP discharge. It is 

interesting to consider the possible inputs of DRP upstream of the Pahiatua WWTP 

discharge given that the Mangatainoka at Pahiatua Town Bridge meets the One Plan 

and the upstream of the Pahiatua WWTP discharge monitoring does not meet it at 

times. It is documented that low dissolved oxygen levels and or high pH levels can 

cause release of DRP from sediment (Wood, Depree and Hawes, 2014) and that in 

some circumstances, sediment on the river bed may also release a small fraction of 

phosphorus from sediment particles into the river water as DRP (Parfitt et al., 2007). The 

reach of the river upstream of the upstream monitoring point is characterised by a large 

pool/run in which sediment can accumulate, and which could be a potential source of 

DRP if conditions were suitable. To investigate this further I have selected data points 

for DRP where the concentration is  greater than 0.04 g/m3 (arbitrary cut off value being 

four times the One Plan target value). I have compared this with flow at the time of 

sampling (as opposed to the daily mean that is usually reported) and the DO% minima 

from the night before (continuous monitoring from Mangatainoka at Pahiatua Town 

Bridge) where this information is available. These results are displayed in Table 12. 

67. The highlighted values are river flows that are below the ½ median flow (4450 l/s) as 

recorded at the Pahiatua Town Bridge site at time of sampling. These relate to low flow, 

likely stable periods during which the conditions outlined above could occur, resulting in 

DRP release from sediment. This potentially could be a mechanism by which elevated 

DRP levels occur both upstream and downstream of the discharge. There are two 

events above median flows, in which elevated DRP levels are recorded, both of these 

occur downstream of the discharge. It seems unlikely these would relate to the 

conditions outlined above. While this is not definitely the sole source of DRP at the 

upstream monitoring site it is potentially contributing to the elevated concentrations that 

we see.  
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Table 12: Elevated DRP concentrations in  the Mangatainoka River upstream and 
downstream of the Pahiatua WWTP discharge with flows as measured at time of sampling 
and DO% minima when available. Highlighted values are those flows that are below the ½ 
median. 

Site Date DRP (HRC) Flow (l/s) DO% (minima) 

Mangatainoka at u/s Pahiatua WWTP 11/01/2011 9:50 0.146 1585   

Mangatainoka at u/s Pahiatua WWTP 5/04/2011 11:00 0.083 6177   

Mangatainoka at u/s Pahiatua WWTP 5/07/2011 11:45 0.072 6980   

Mangatainoka at u/s Pahiatua WWTP 14/02/2012 11:00 0.057 3344 80 

Mangatainoka at u/s Pahiatua WWTP 16/02/2016 12:25 0.042 1333 37 

Mangatainoka at u/s Pahiatua WWTP 8/03/2016 12:35 0.047 1109 63 

Mangatainoka at d/s Pahiatua WWTP 11/01/2011 10:00 0.143 1585   

Mangatainoka at d/s Pahiatua WWTP 5/04/2011 11:15 0.052 6177   

Mangatainoka at d/s Pahiatua WWTP 10/05/2011 12:00 0.174 11000   

Mangatainoka at d/s Pahiatua WWTP 14/06/2011 11:35 0.381 22475   

Mangatainoka at d/s Pahiatua WWTP 5/07/2011 12:05 0.054 6980   

Mangatainoka at d/s Pahiatua WWTP 14/02/2012 11:15 0.071 3344 80 
 

68. During the development of the One Plan a number of technical documents were 

produced to help inform the plan. A report called “Identifying community values to guide 

water management in the Manawatu-Wanganui Region – Technical Report to Support 

Policy Development” (Ausseil and Clark, 2007)  identified some of the values within the 

regions waterways.  The follow on  report called “Recommended water quality standards 

for the Manawatu-Wanganui Region: Technical report to support policy development” 

recommended targets/standards and the method of assessing compliance to ensure 

protection of the values that had been identified. In regards to E.coli concentrations, 

compliance was suggested to be assessed at the 95th percentile for the following 

reasoning: 

“However, due to the nature of the microbiological results, where an unsatisfactory 

result can commonly be several orders of magnitude greater than a satisfactory 

sample, the 95th percentile may be misleadingly high when it is calculated on a small 

number of samples (ie. one very high sample out of 20 samples can lead to a high 

95th percentile even if the 19 other results are satisfactory). The 95th percentile 

approach is suitable (and recommended) when the number of sample is sufficient (eg. 

50 samples). When the number of samples is less than 50, the recommended 

approach is to compare the 90th percentile of the data to the standard. (page 140)” 
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69. Using the information for the monitored sites we end up with a 95th percentile for the last 

5 years of monitoring data as follows: 

a. Mangatainoka at Pahiatua Town Bridge = 835 mpn/100ml (4 samples out of 74 

above 550 mpn/100ml) 

b. Mangatainoka upstream Pahiatua WWTP = 624 mpn/100ml (4 samples out of 

73 above 550 mpn/100ml) 

c. Mangatainoka downstream Pahiatua WWTP = 1693 mpn/100ml (6 samples 

out of 69 above 550 mpn/100ml). 

d. Mangatainoka at State Highway 2 = 540 mpn/100ml (3 samples out of 74 

above 550 mpn/100ml). 

70. Compliance with the 95th percentile is therefore not achieved at any of these sites except 

the Mangatainoka at State Highway 2 in relation to E.coli concentrations and the One 

Plan. While the site upstream of the discharge exceeds the target value, it does appear 

to increase downstream of the discharge. Due to the changes that have occurred at the 

plant over this period it is difficult to determine how much effect the effluent is having on 

the downstream site. A simple load calculation based on the discharge volumes and E. 

coli concentrations in Figure 1, and the mean in river flow volumes for the same time 

period shows that the discharge is unlikely to cause that level of change and going 

forward with the addition of effective UV treatment to the treatment process the 

discharge should result in a minimal impact on instream E.coli concentrations.  

71. The SIN and DRP targets that are included in the One Plan do not directly relate to 

effects on river values, rather they are a sub-set of controlling factors to other factors 

(such as periphyton growth), which can directly affect river values. Specifically, from a 

technical point of view, in-stream nutrients (DRP and SIN) can be considered 

subordinate to the periphyton and macroinvertebrate targets.  
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72. With respect to life supporting capacity, the most relevant Schedule E targets are pH, 

temperature, dissolved oxygen (DO), periphyton cover, periphyton biomass (chlorophyll 

a), MCI, QMCI, ammoniacal nitrogen, toxicants. Ammoniacal nitrogen is covered in 

Table 8 to in this report and generally show there is unlikely to be a toxicity issue relating 

to this parameter, in regards other toxicants (such as heavy metals) there is no 

information available and so I am unable to assess this. The other parameters are 

discussed below. 

73. In the Opus report that accompanied the original application it was concluded that the 

discharge did not affect temperature and pH and that any fluctuations that did occur 

were a Lower Mangatainoka catchment issue rather than as a result of the discharge. I 

agree that this is the case.  

74. In section 2.3 of the Aquanet memo that accompanied the application (Appendix 1, 

dated 17 December 2014), the effect on dissolved oxygen is discussed. There is a slight 

but statistically significant decrease in DO saturation downstream of the discharge, 

however it is noted that these are based on spot measurements, and that spot 

measurements are of limited value. Looking back through the monitoring data, 80% of 

sampling occurs between 10:55 am and 1:45 pm upstream of the discharge and 10:25 

am to 2:00 pm at downstream of the discharge. In my experience normal diurnal 

fluctuation of DO is such that this is unlikely to represent the time at which the minima or 

maxima of DO are observed in river.  

75. Continuous DO monitoring has been undertaken at the Mangatainoka at Pahiatua Town 

Bridge site since August 2011 (data does exist prior to this however its accuracy is 

unverified). Table 13 shows the annual daily minimum and maximum values recorded at 

this site for both dissolved oxygen saturation and dissolved oxygen concentration. In the 

report by Wilcox et al. (2011), the authors outline that trout are the most sensitive of fish 

species common to the Horizons region, and that they may exhibit moderate-severe 

impairment when DO is 40-80% saturation or less; and that stream invertebrates may 

show adverse effects at concentration below 50% saturation. They also note that the 

source of DO in the water is through oxygen production through photosynthesis of algae 

and other aquatic plants, and through oxygen diffusion through the water surface (which 

can raise or lower oxygen concentrations). 
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76. Given the continuous DO results from the Mangatainoka at Pahiatua Town Bridge site, 

and given the similarities in periphyton biomass between the two sites (discussed in 

paragaraph 78 to 83 of this report), it is my opinion that DO is likely to be a factor that 

could impact life supporting capacity both upstream and downstream of the discharge, 

though particularly downstream given the higher periphyton biomass. It is also likely that 

both upstream and downstream of the Pahiatua WWTP discharge point do not meet the 

One Plan DO target at all times for this sub-zone. 

77. Were it necessary to measure DO in a continuous manner, the Wilcock et al, (2011) 

report outlines a duration (approximately two weeks) and flow (not greater than the 25th 

percentile, i.e. low flows) that would be appropriate for the collection of this data. 

Table 13: Results from the dissolved oxygen continuous monitoring at Mangatainoka at 
Pahiatua Town Bridge, with annual minimum and maximum saturation and concentrations 
shown. 

  Dissolved Oxygen Saturation (%) Dissolved Oxygen Concentration (mg/L) 

  
Daily Minimum 

Range 
Daily Maximum 

Range 
Daily Minimum 

Range 
Daily Maximum 

Range 

Year Min Max Min Max Min Max Min Max 

2012 53.5 95.52 92.68 121.48 5.57 11.48 9.12 12.44 

2013 36.07 95.57 94.81 210.7 3.72 11.31 9.42 19.43 

2014 46.06 95.85 95.42 210.65 4.51 11.53 9.44 19.47 

2015 36.64 96.25 93.09 210.02 3.64 11.6 9.67 19.87 

2016 24.27 94.98 89.26 160.95 2.46 11.41 9.14 16.17 

2017 78.4 86.89 89.35 117.42 7.61 9.24 8.99 11.39 

         Key   
        Provisional Data 
        Public Data 
      

 

78. Periphyton monitoring is undertaken monthly upstream and downstream of the Pahiatua 

WWTP discharge. From the periphyton data that has been collected we are able to 

assign each of the sites based on their periphyton metrics and associated values into 

the categories in Table 5. So for chlorophyll a I have looked at the median and mean to 

compare with the categories in the Kilroy et al 2016 report, 92% compliance as an 

assessment against the NPS (the sites are put into chlorophyll a bands), and 95% 

compliance as an assessment against the One Plan chlorophyll a target of 120 mg/m2 

for this water management sub-zone. I have included both the upstream and 
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downstream of the discharge results as well as the catchment results in order to provide 

context. I have also matched the time periods of the data sets (there is more data 

available upstream and downstream of the discharge) to allow a fair comparison, 

however I have referred to results for the larger dataset available for upstream and 

downstream of the Pahiatua WWTP discharge where necessary. 

79. Table 14 shows the results for assessment against the One Plan, the NPS-FM and the 

categories taken from Kilroy et al, (2016) for all sites. It shows that the Pahiatua Town 

Bridge site, Downstream Pahiatua WWTP site and State Highway 2 do not met the One 

Plan target for chlorophyll a. Both the upstream and downstream Pahiatua WWTP 

discharge sites are in Band B against the NPS-FM assessment (note this remains the 

case if the larger data set is used i.e. this is not an artefact of sample size); and that all 

sites other than Putara are in the moderate category for mean and median Chlorophyll a 

against the categories in Kilroy et al, (2016). 

Table 14: Chlorophyll a results for all sites including assessment against the One Plan 
targets , NPS-FM compliance, and categories taken from Kilroy et al, 2016 (mean and 
median, categories in brackets). 

  

Number 
of 
samples 

Mean 
Chlorophyll 
a (mg/m2) 

Median 
Chlorophyll 
a (mg/m2) 

Number of 
One Plan 
Target 
exceedances 

Compliance 
(against 
chlorophyll a 
target at 
95%) 

95th 
percentile 
(Chlorophyll 
a mg/m2) 

Assessment 
against NPS-
FM bands 

Mangatainoka 
at Putara 35 2.2 0.6 0 100.0 11.48 A 
Mangatainoka 
at Pahiatua 
Town Bridge 36 48.8 34.5 4 88.9 148 C 
Mangatainoka 
u/s Pahiatua 
WWTP 37 27.7 24.0 0 100.0 70 B 
Mangatainoka 
d/s Pahiatua 
WWTP 35 40.5 29.5 2 94.3 134 B 
Mangatainoka 
at SH2 36 44.2 28.5 2 94.4 152 B 

 

80. Table 16 is an assessment of the periphyton filamentous, mat and cyanobacteria 

categories against the One Plan targets. These are reported as maxima from the entire 

data set. For any occasion where the One Plan targets have been exceeded, the 

number of occasions exceeded and out of how many sampling occasions is also 

included in brackets. It shows that all sites other than Putara have exceeded the 
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filamentous target on at least 2 occasions. Both upstream and downstream of the 

Pahiatua WWTP discharge have exceeded the mats target on 2 occasions each.  

81. The monitoring results show that there is a moderate to high level of periphyton growth 

in this reach of the Mangatainoka River. Generally there is a decrease in periphyton 

biomass (as measured by chorophyll a) between the Pahiatua at Town bridge site and 

the upstream Pahiatua WWTP site. There is then an increase in biomass between 

upstream and downstream of the Pahiatua WWTP discharge. Interestingly there is then 

an increase in some parameters for chlorophyll a (i.e. 95th percentile, and Mean) 

between downstream Pahiatua WWTP discharge and Mangatainoka at State Highway 

2. This is not supported by the median which decreases slightly. When looking further 

into the data there is a single very high (335 mg/m2) result recorded at Mangatainoka at 

State Highway 2 which is likely to skew the mean and 95th percentile.  

82. Table 17 shows a decrease in filamentous algae between the downstream Pahiatua 

WWTP discharge site and the State Highway 2 site but a slight increase in 

cyanobacteria. This supports my personal experience of these sites (having been on site 

on numerous occasions) with the sites changing from filamentous dominated to 

cyanobacteria mat dominated. This is also consistent with my experience of rivers such 

as the Mangatainoka and Makakahi in which decreased concentrations of DRP can 

result in reductions of filamentous algae and an increase in cyanobacteria likely due to 

the ability of the cyanobacteria to extract phosphorus from sediment (Wood, Depree and 

Hawes, 2014). This is also consistent with the idea of a high background level of 

nutrients being partially attenuated between Pahiatua Town Bridge and upstream of the 

Pahiatua  WWTP discharge as seen by a decrease in periphyton biomass between the 

Mangatainoka at Pahiatua Town Bridge and Mangatainoka upstream of the Pahiatua 

WWTP discharge. There is then an additional input of nutrients that result in an increase 

in periphyton growth downstream of the Pahiatua WWTP discharge, followed by further 

attenuation of nutrients, particularly phosphorus, by the time the State Highway 2 site is 

reached.  
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83. It is important to note that using the longer data set referred to in 78 also shows an 

increase in periphyton cover from upstream to downstream of the Pahiatua WWTP 

discharge as shown in Table 15. In this, compliance against the One Plan using both a 

95th percentile, and 95% compliance with the One Plan target, results in the downstream 

discharge monitoring site exceeding the target value of 120 mg/m2, which the upstream 

discharge monitoring site does not. 

Table 15: Chlorophyll a results for sites upstream and downstream of Pahiatua WWTP 
discharge including assessment as per Table 14 although with the time period  extended  to 
include from December 2008 until January 2017. 

  

Number 
of 
samples 

Mean 
Chlorophyll 
a (mg/m2) 

Median 
Chlorophyll 
a (mg/m2) 

Number of 
One Plan 
Target 
exceedances 

Compliance 
(against 
chlorophyll a 
target at 
95%) 

95th 
percentile 
(Chlorophyll 
a mg/m2) 

 Assessment 

against NPS-
FM bands 

Mangatainoka 
u/s Pahiatua 
STP 94 28.8 16.25 2 97.9 103.75 B 
Mangatainoka 
d/s Pahiatua 
STP 86 44.5 32.25 5 94.2 128.25 B 

 

Table 16: Assessment of periphyton cover against  the One Plan targets (brackets show the 
number of times the target is exceeded versus the  number of times it has been monitored). 
Red highlighting show representing not meeting the target and no highlighting meeting the 
target. 

One Plan - cover assessment - (% coverage maxima) 

  Filamentous Mats cyanobacteria 

Mangatainoka at Putara 0.2 0.4 0.0 

Mangatainoka at Pahiatua Town Bridge 81.0 (3/41) 41.0 19.3 

Mangatainoka u/s Pahiatua WWTP 78.8 (2/41) 23.5 23.5 

Mangatainoka d/s Pahiatua WWTP 76.0 (3/41) 36.8 36.8 

Mangatainoka at SH2 39.5 (2/41)  35.8 34.3 
 
 
  



 

Section 42A Technical Hearing Report 
  

 

Application No. APP-1993001253.02 
Prepared by Michael Patterson, Environmental Scientist – Freshwater 
21 April 2017 

34 

 

Table 17: The mean, median and 95th percentile statistics  for periphyton coverage for all sites 
monitored in the Mangatainoka River mainstem. 

  Filamentous Mats cyanobacteria 

  mean median 
95th 
percentile mean median 

95th 
percentile mean median 

95th 
percentile 

Mangatainoka 
at Putara 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
Mangatainoka 
at Pahiatua 
Town Bridge 9.9 1.9 69.5 5.2 1.3 31.8 3.4 0.9 18.3 
Mangatainoka 
u/s Pahiatua 
WWTP 6.4 1.2 55.9 4.2 1.4 19.5 2.3 0.2 10.4 
Mangatainoka 
d/s Pahiatua 
WWTP 7.8 2.5 39.5 4.7 1.1 21.2 4.1 0.4 22.3 
Mangatainoka 
at SH2 4.9 1.5 33.4 6.4 0.6 29.3 5.3 0.8 24.0 

 

84. As stated earlier, there is no requirement of the existing consent to undertake 

macroinvertebrate monitoring, however data does exist for these sites from 2012 until 

2016 and key indices are displayed below. 

85. Table 18 shows the QMCI results for monitoring upstream and downstream of the 

Pahiatua WWTP discharge from 2012 to 2016 and the percent change that is 

associated with this. The One Plan requires a no greater than 20% change in QMCI 

between upstream and downstream of the discharge. This is not exceeded in any year. 

In fact the largest change occurred in 2016 which showed an increase in QMCI at the 

downstream site. Monitoring at these sites is done using the same method as the SOE 

macroinvertebrate monitoring i.e. the samples are collected by kick net, with five kicks 

being pooled into one sample as per national protocols. This is different to monitoring 

that is normally required by consent conditions with the collection of 5 surbers so that 

variation and further statistical analysis can be undertaken. 

86. When considering the 20% change for QMCI it is important to note that it becomes 

increasingly difficult to cause a 20% change between upstream and downstream of a 

discharge, as the QMCI becomes more supressed. This is because at low QMCI’s, the 

remaining species are for the large part enrichment tolerant and so additional 

enrichment has less of an effect. This is reflected in both the Taihape and Hunterville 

hearings which also had low upstream QMCI values, and which had a no greater than 

15% change applied as a condition of consent. 
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87. Table 1 outlines categories that relate to both QMCI and MCI. Using these categories 

we can see that both upstream and downstream of the Pahiatua WWTP discharge 

monitoring sites regularly fall into the Fair (probable moderate pollution) and Poor 

(probable severe pollution) for QMCI; and Good (doubtful quality or possible mild 

pollution) and Fair (probable moderate pollution) for MCI. These are the same classes 

which both the Pahiatua Town Bridge and State Highway 2 fall into.  

88. When assessing the catchment I have also looked at the proposed thresholds  

(Death, 2009) for %ETP richness and %EPT abundance in which values <10% were 

considered to indicate severe pollution or impact, values from 10–60% mild to moderate 

pollution, and values >60% clean water. The monitoring sites upstream and downstream 

of the Pahiatua WWTP all fall into the mild to moderate pollution category for all years  

(except upstream 2015 which is 61.1% for %EPT richness – clean water). This is 

consistent with the Pahiatua Town Bridge and State Highway 2 monitoring sites. I have 

also included the number of individuals at each site for each year (Table 22) to provide 

context to the previous indices.  

Table 18: QMCI results for monitoring upstream and downstream of the Pahiatua WWTP 
discharge from 2012 to 2016 inclusive. 

QMCI   

  
Mangatainoka River u/s Pahiatua 
WWTP Mangatainoka River d/s Pahiatua WWTP %change 

2012 4.37 4.21 -3.8 

2013 4.83 4.49 -7.6 

2014 3.81 3.81 0.0 

2015 3.87 3.68 -5.0 

2016 4.17 4.82 13.4 

 

Table 19: MCI results for monitoring upstream and downstream of the Pahiatua WWTP 
discharge from 2012 to 2016 inclusive. 

MCI 

  Mangatainoka River u/s Pahiatua WWTP Mangatainoka River d/s Pahiatua WWTP 

2012 94.1 107.1 

2013 100.0 107.4 

2014 94.2 94.2 

2015 110.0 94.4 

2016 98.0 104.4 
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Table 20: %EPT richness results for monitoring upstream and downstream of the Pahiatua 
WWTP discharge from 2012 to 2016 inclusive. 

%EPT richness 

  Mangatainoka River u/s Pahiatua WWTP Mangatainoka River d/s Pahiatua WWTP 

2012 45.0 59.1 

2013 45.5 47.6 

2014 44.4 44.4 

2015 61.1 50.0 

2016 43.5 41.9 
 
 

Table 21: %EPT abundance results for monitoring upstream and downstream of the Pahiatua 
WWTP discharge from 2012 to 2016 inclusive. 

%EPT abundance 

  Mangatainoka River u/s Pahiatua WWTP Mangatainoka River d/s Pahiatua WWTP 

2012 58.5 33.8 

2013 35.5 32.2 

2014 26.2 26.2 

2015 51.9 25.8 

2016 29.1 50.5 

 

 

Table 22: Total number of individuals on each sampling occasion  for monitoring upstream 
and downstream of the Pahiatua WWTP discharge from 2012 to 2016 inclusive. 

Number of individuals 

  Mangatainoka River u/s Pahiatua WWTP Mangatainoka River d/s Pahiatua WWTP 

2012 311 355 

2013 761 1197 

2014 736 736 

2015 781 573 

2016 958 644 
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I. PROPOSED DISCHARGE LOCATION 

89. The response to the Section 92, and associated documents dated 12 April 2017 outlines 

the proposed discharge point and the proposed upstream and downstream monitoring 

locations. I agree with the assessment that the placement of these monitoring points and 

the new discharge location resolves any issues associated with monitoring the effects of 

the discharge. My only possible area of concern with the proposed discharge location is 

deciding on the exact point of discharge to the river, which will then allow the locating of 

the downstream monitoring point to accurately reflect the end of the mixing zone. The 

concern  is that there is likely to be a discharge through the gravels below the wetland, 

before the water to water discharge occurs. I also believe the map the applicant has 

used to outline the discharge location is out of date, and due to the dynamic nature of 

the Mangatainoka River, the exact point at which the discharge may meet the river is out 

of date. In order to accurately locate this point, it would be useful if the applicant could 

outline the exact discharge location (as near as is possible) in their section 41B reports. 

90. I also agree that the issues associated with possible attenuation in Town Creek will no 

longer be a problem as any attenuation that will occur in the proposed discharge 

location will be adequately captured by the upstream and downstream monitoring 

locations.  

J. CUMULATIVE EFFECTS 

91. The Lower Mangatainoka sub-zone is regularly breaching the SIN targets in the One 

Plan. At times there can be high DRP concentrations, and periphyton levels are elevated 

and regularly in excess of the One Plan targets for biomass (chlorophyll a) and at times 

for filamentous algae cover. Metrics that are used to represent macroinvertebrate 

communities, such as the MCI, %EPT richness and %EPT abundance regularly fall into 

the moderate and occasionally the severely polluted categories.  

92. With the exception of the 95% compliance against the One Plan Chlorophyll a target, the 

discharge does not appear to cause the Mangatainoka River to exceed the One Plan 

targets for most parameters, unless they already exceed upstream. It also does not 

cause a greater than 20% QMCI change. It does however result in an increase in the 

exceedance of filamentous algae  cover, and according to theoretical load calculations 

reported in the section 92 response date 12 April 2017, the discharge could contribute 
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as much as 15.7 and 44.2% of the One Plan DRP target (0.01 g/m3) during half median 

and MALF conditions.  

93. As suggested in 81 I am of the opinion that the periphyton parameters in particular 

suggest a general reduction of periphyton growth between the Mangatainoka at 

Pahiatua Town Bridge and the upstream of the Pahiatua WWTP discharge monitoring 

point as nutrients are attenuated, followed by an increase of periphyton growth 

downstream of the Pahiatua WWTP discharge as a result of the input of nutrients from 

the discharge, and then a change in periphyton community by the time Mangatainoka at 

State Highway 2 is reached.  

94. It is therefore my opinion that the discharge is potentially maintaining an enriched 

system, which in turn maintains a degraded life supporting capacity. Following on from 

this given the dissolved oxygen fluctuations and minima that are observed at the 

Pahiatua Town Bridge site (which are lower than those known to cause detrimental 

effects to some forms of aquatic life), and the known link DO has to periphyton biomass. 

It is my opinion, that if periphyton biomass and cover is similar between Mangatainoka 

at Town Bridge and the downstream Pahiatua WWTP discharge site, then it is likely DO 

conditions are also similar. Were the Pahiatua WWTP not to be discharging at this 

location, it is likely that any improvement between Mangatainoka at Pahiatua Town 

Bridge and Mangatainoka at State Highway 2 would become more pronounced.  

95. Concern has been raised in the past regarding the effect that this discharge (along with 

all others in the Manawatu Catchment) may be having on the Manawatu Estuary. A 

report commissioned by Horizons Regional Council in 2016 (Stevens and Robertson, 

2016) concluded that overall the Manawatu Estuary is rated in a ‘Moderate’ state overall 

in relation to ecological health. The risk from eutrophication is deemed to be “Very Low” 

(the lowest risk category), while the risk from sediment is considered to be “High”. In the 

section 92 response dated 12 April 2017 the applicant has calculated loads for SIN from 

the Pahiatua WWTP discharge and related it to SIN loads in the Upper Manawatu River 

(which were calculated in 2007 by Roygard et al.). They concluded that the Pahiatua 

WWTP discharge represents 0.06% of the SIN load in the upper Manawatu Catchment. 

As such, the input of SIN from the Mangatainoka catchment is in my opinion, unlikely to 

cause any measureable degradation to the Manawatu Estuary.  
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K. SUBMISSIONS 

96. I have read the submissions that have been made on the applications that were publicly 

notified.  Many of the submission cover topics that fall outside of my area of expertise 

and will be covered in the technical reports of other experts.  From the submissions that 

did cover areas that were in my expertise the following general statements can be 

made. 

97. Many of the submissions focused on the lack of information to make an informed opinion 

on the application. Several of these aspects have been dealt with by the applicant 

through section 92 request responses; however there is still a lack of information in 

some areas, the most relevant of these being end of pipe standards that the newly 

upgraded plant will achieve. 

98. In regards to water quality and cumulative effects the above assessment has given an 

outline of the current state of the catchment and the effects of the current discharge 

where possible. At this stage I cannot go much further in terms of effects until the final 

effluent quality and discharge volumes are known. In terms of monitoring requirements I 

touch briefly on these below.   

L. MONITORING AND CONDITIONS 

99. If the consent was deemed suitable to be granted I would recommend monitoring on the 

following basis. This monitoring should include: 

a. Continuous telemetered monitoring of the discharge volumes; 

b. Monthly monitoring of the effluent quality; 

c. Monthly monitoring of the receiving environment both upstream and 

downstream of the discharge point into the Mangatainoka River at the sites 

proposed in the section 92 response dated 12 April 2017; 

d. Monthly monitoring of periphyton upstream and downstream of the discharge 

using nationally accepted monitoring protocols;  
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e. One off continuous monitoring of dissolved oxygen upstream and downstream 

of the discharge following completion of the upgrades in order to determine the 

influence the discharge is having on the severity of DO fluctuations. Suitable 

duration and timing of monitoring to be determined in conjunction with 

Horizons Regional Council; and 

f. Annual monitoring of macroinvertebrate communities both upstream and 

downstream of the discharge point into the Mangatainoka River. 

100. In terms of appropriate in-river standards the standards on the recently granted Feilding 

WWTP and AFFCO discharges would be a good starting basis with refinement to the 

values and targets for the Lower Mangatainoka water management sub-zone. 

M. SUMMARY 

101. TDC have applied to allow for the discharge of treated wastewater from the Pahiatua 

Township to the Mangatainoka River. The proposal includes additional treatment 

processes, and the relocation of the discharge point in order to allow for clearer 

monitoring of the effects of the discharge. The final effluent quality is currently unknown. 

102. The Mangatainoka River holds a number of reach and zone wide values that have been 

identified through the One Plan. Targets within the One Plan were developed to provide 

protection to these values. 

103. Horizons Regional Council has multiple SOE and discharge monitoring sites in the 

Mangatainoka River. They show a general degradation of water quality in the lower 

Mangatainoka catchment as compared to upper reaches.  

104. The monitoring associated with the current discharge shows that there is an increase in 

periphyton downstream of the discharge relative to upstream, though no clear impacts 

on the macroinvertebrate community. There are known dissolved oxygen issues at the 

Mangatainoka at Pahiatua Town Bridge monitoring site, and the periphyton biomass and 

cover are similar between this site and the downstream of the Pahiatua WWTP 

discharge site, suggesting DO conditions may be exacerbated downstream of the 

discharge relative to upstream. 
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105. It is possible that the discharge is maintaining elevated nutrient enrichment, resulting in 

degraded life supporting capacity in this reach of the Mangatainoka River.  

106. In terms of improvements that will be seen as a result of the upgrades, some preliminary 

results are provided, though with acknowledged limitations. No clear effluent quality 

standards have been provided at time of writing and so it is difficult to comment further. 

DATED this 21st day of April 2017 

 

 

_________________________________ 

Michael Joseph Patterson 
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Table 1: Water Quality targets for all rivers and streams in the Lower Mangatainoka management Sub-zone 
Abbreviations used in Tables D.1A to 
D.4A 

Full Wording of the Target 

pH 
Range The pH of the water^ must be within the range 7 to 8.5 unless natural levels are already outside this range. 

Δ The pH of the water^ must not be changed by more than 0.5. 
   

Temp (
o
C) 

< The temperature of the water^ must not exceed 19 degrees Celsius. 

Δ The temperature of the water^ must not be changed by more than 3 degrees Celsius. 
   

DO (% SAT) > The concentration of dissolved oxygen (DO) must exceed 80 % of saturation. 
   

sCBOD5 (g/m
3
) < 

The monthly average five-days filtered / soluble carbonaceous biochemical oxygen demand (sCBOD5) when the river^ flow is at or 
below the 20

th 
flow exceedance percentile* must not exceed 1.5 grams per cubic metre. 

   

POM (g/m
3
) < 

The average concentration of particulate organic matter when the river^ flow is at or below the 50
th 

flow exceedance percentile* must 
not exceed 5 grams per cubic metre. 

   

Periphyton 
(rivers^) 

Chl a (mg/m
2
) The algal biomass on the river^ bed^ must not exceed 120 milligrams of chlorophyll a per square metre. 

%  cover 

The maximum cover of visible river^ bed^ by periphyton as filamentous algae more than 2 centimetres long must not exceed 30 %. 

The maximum cover of visible river bed by periphyton as diatoms or cyanobacteria more than 0.3 centimetres thick must not exceed 
60 %. 

   

DRP (g/m
3
) < 

The annual average concentration of dissolved reactive phosphorus (DRP) when the river^ flow is at or below the 20
th 

flow 
exceedance percentile* must not exceed 0.010 grams per cubic metre, unless natural levels already exceed this target. 

   

SIN 
(g/m

3
) 

< 
The annual average concentration of soluble inorganic nitrogen (SIN)

1
 when the river^ flow is at or below the 20

th 
flow exceedance 

percentile* must not exceed 0.444 grams per cubic metre, unless natural levels already exceed this target. 

   

Despoiled Sediment 
Cover

2
 

% cover 
The maximum cover of visible bed by deposited sediment less than 2 millimetres in diameter must be less than 20%, unless natural 
physical conditions are beyond the scope of the application of the deposited sediment protocol of Clapcott et al. (2010). 

   

MCI
3
 > 

The Macroinvertebrate Community Index (MCI) must exceed 120, unless natural physical conditions are beyond the scope of 
application of the MCI.  In cases where the river^ habitat is suitable for the application of the soft-bottomed variant of the MCI (sb-
MCI) the targets also apply. 

                                                
1  Soluble inorganic nitrogen (SIN) concentration is measured as the sum of nitrate nitrogen, nitrite nitrogen, and ammoniacal nitrogen or the sum of total oxidised nitrogen and ammoniacal nitrogen. 
2 The Deposited Sediment Cover (%) Water Quality Target (or standard where specified under conditions/standards/terms in a rule) only applies for State of the Environment monitoring purposes to determine if the percentage cover of 
deposited sediment on the bed of the river will provide for and maintain the values for each WMSZ. The effects of deposited sediment on the bed of rivers in relation to resource consent applications should be determined using the deposited 
sediment protocols of Clapcott et al. (2010). 
3  The Macroinvertebrate Community Index (MCI) target applies only for State of the Environment monitoring purposes to determine if the aquatic macroinvertebrate communities are adequate to provide for and maintain the values in each 

WMSZ. This target is not appropriate for monitoring the effect of activities such as discharges to water on macroinvertebrate communities upstream and downstream of the activity. 
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Abbreviations used in Tables D.1A to 
D.4A 

Full Wording of the Target 

QMCI  % Δ 

There must be no more than a 20 % reduction in Quantitative Macroinvertebrate Community Index (QMCI) score between 
appropriately matched habitats upstream and downstream of discharges to water^. 
 
 

   

Ammoniacal 
nitrogen

4
 (g/m

3
) 

(rivers^) 

< The average concentration of ammoniacal nitrogen must not exceed 0.4 grams per cubic metre. 

Max The maximum concentration of ammoniacal nitrogen must not exceed 2.1 grams per cubic metre. 
   

Tox. or Toxicants  % 
For toxicants not otherwise defined in these targets, the concentration of toxicants in the water^ must not exceed the trigger values 
for freshwater defined in the 2000 ANZECC guidelines Table 3.4.1 for the level of protection of 99 % of species.  For metals the 
trigger value must be adjusted for hardness and apply to the dissolved fraction as directed in the table. 

   

Visual Clarity (m) 
(rivers^) 

% Δ The visual clarity of the water^ measured as the horizontal sighting range of a black disc must not be reduced by more than 20 %. 

> 
The visual clarity of the water^ measured as the horizontal sighting range of a black disc must equal or exceed 3 metres when the 
river^ is at or below the 50

th
 flow exceedance percentile*. 

   

E. coli / 100 ml 
(rivers^) 

< m 
The concentration of Escherichia coli must not exceed 260 per 100 millilitres 1 November - 30 April (inclusive) when the river^ flow is 
at or below the 50

th
 flow exceedance percentile*. 

<20
th

 %ile 
The concentration of Escherichia coli must not exceed 550 per 100 millilitres year round when the river^ flow is at or below the 20

th
 

flow exceedance percentile*. 

 

 
  

                                                
4  Ammoniacal nitrogen is a component of SIN.  SIN target should also be considered when assessing ammoniacal nitrogen concentrations against the targets. 
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Table 2: Specific water quality targets to protect the trout spawning value. 

Management 

Zone 
Sub-Zone 

Temp 

(°C) 

DO* 

(%SAT) 

> 

Sediment or POM Toxicants (%) 

< Δ 

All Water 

Management 

Zones* 

classified as 

being managed 

for Trout 

Spawning 

All Water 

Management 

Sub-Zones* 

classified as 

being managed 

for Trout 

Spawning 

11 2 80 

No measurable increase of 

deposited sediment or 

particulate organic matter (POM) 

on the bed^ of the river^ or 

stream 

99 
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Appendix 2: Record of fish species and abundance found at each of the sites monitored in the Mangatainoka catchment between 1991 and 

2016 and contained in the NIWA Freshwater Fish Database. 

 

New Zealand Freshwater Fish Database (NIWA) Records for 1991 to 2016 in the Mangatainoka Catchment 

FID Catchment Names year Easting Northing 
Shortjaw 
Kokopu Smelt 

Shortfin 
eel 

Longfin 
eel 

Eel 
species 

Torrent 
fish Koaro 

Crans 
bully 

Upland 
bully 

Common 
bully 

Bully 
Species Koura 

Trout 
species 

Brown 
trout 

0 Upper Mangatainoka 2001 1812386 5491786                           0 

1 Upper Mangatainoka 2001 1813987 5493486       4                   0 

2 Upper Mangatainoka 2001 1813687 5493986       4     10             0 

3 Upper Mangatainoka 2001 1812787 5492086                           0 

4 Upper Mangatainoka 2001 1813287 5491986                       4   1 

5 Upper Mangatainoka 2001 1814687 5491886       5               10   0 

6 Upper Mangatainoka 2012 1814886 5491799 9     1     2         5   1 

7 Upper Mangatainoka 2013 1814878 5491802 25     13     3         3   0 

8 Upper Mangatainoka 2001 1814987 5490885       2               26   0 

9 Upper Mangatainoka 2001 1814887 5491285   
comm
on   5     5         8   0 

10 Upper Mangatainoka 1999 1814887 5491385 11     3     8         6   0 

11 Upper Mangatainoka 2000 1814887 5491585     10 3     4         4   0 

12 Upper Mangatainoka 2000 1814887 5491585                           0 

13 Upper Mangatainoka 2001 1814887 5491585       8     4         1   0 

14 Upper Mangatainoka 2011 1814865 5491669 5     5               2   0 

15 Upper Mangatainoka 2012 1814933 5491740 4                     9   0 

16 Upper Mangatainoka 2013 1814911 5491756 26     6     8         6   0 

17 Upper Mangatainoka 2001 1814187 5495086       6     1         2   0 

18 Upper Mangatainoka 2013 1814249 5495084       1     2         20 1 0 

19 Upper Mangatainoka 2013 1814258 5495013 7     2     1         2   4 

20 Upper Mangatainoka 2001 1816787 5491385       6               6   0 
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21 Upper Mangatainoka 2001 1815387 5492186                       25   0 

22 Upper Mangatainoka 2001 1816687 5491685       5               18   0 

23 Upper Mangatainoka 1999 1815487 5493186       
commo
n   2           rare   0 

24 Upper Mangatainoka 1999 1815387 5492586                           1 

25 Upper Mangatainoka 2000 1815287 5493586 15     6         16     7   26 

26 Upper Mangatainoka 2000 1815287 5493586 1     6         16     1   3 

27 Upper Mangatainoka 2001 1815487 5492786       5               1   2 

28 Upper Mangatainoka 2001 1815287 5493686       7       2           1 

29 Upper Mangatainoka 2001 1814387 5495086       3               17   0 

30 Upper Mangatainoka 2001 1816287 5492586       7                   0 

31 Upper Mangatainoka 2001 1814687 5493786       1               2   0 

32 Upper Mangatainoka 2001 1815387 5494586       1       11       2   0 

33 Upper Mangatainoka 2001 1814987 5493786 2     5       3       2   0 

34 Upper Mangatainoka 2013 1815108 5493827 2     2               3   1 

35 Upper Mangatainoka 2013 1815929 5493805 17     8               1   2 

36 Upper Mangatainoka 2001 1815587 5493986       5       15           1 

37 Upper Mangatainoka 2000 1815887 5493786       6         25         14 

38 Upper Mangatainoka 2001 1815887 5493786       4       15           2 

39 Upper Mangatainoka 2001 1818588 5493186       6               3   1 

40 Upper Mangatainoka 2001 1816187 5493986                       5   0 

41 Upper Mangatainoka 2001 1818588 5493886       2               8   0 

42 Upper Mangatainoka 2001 1816287 5495086       3       1       p   4 

43 Upper Mangatainoka 2000 1818388 5494886 2     7         16         9 

44 Upper Mangatainoka 2013 1818304 5494830 8     8         6         34 

45 Upper Mangatainoka 2001 1818188 5495086       2       37       2   1 

46 Upper Mangatainoka 1999 1817688 5495686   
comm
on   

commo
n   

commo
n     

abundan
t         0 

47 Upper Mangatainoka 2001 1818388 5495886       1       27           1 
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48 Upper Mangatainoka 2011 1818794 5496328       1         1     1   0 

49 Upper Mangatainoka 2011 1819137 5496118 1     6               43   0 

50 Upper Mangatainoka 2012 1819137 5496118       1               8   0 

51 Upper Mangatainoka 2000 1819888 5496986       20 18       44         18 

52 Middle Mangatainoka 2013 1821873 5500389     1 3         7 3   4   0 

53 Middle Mangatainoka 2000 1836993 5515692       7         83     4   0 

54 Makakahi 2001 1816687 5489485       8               2   0 

55 Makakahi 2001 1817687 5488485       2               3   0 

56 Makakahi 2001 1817187 5489785 1     4               1   0 

57 Makakahi 2001 1817287 5489785       2               3   0 

58 Makakahi 2001 1818588 5489685 5     3                   1 

59 Makakahi 2001 1817987 5489085       6                   0 

60 Makakahi 2014 1818497 5489608 7     14                   7 

61 Makakahi 2001 1817987 5489985       2               13   0 

62 Makakahi 2001 1817687 5489785       2               3   0 

63 Makakahi 2001 1819188 5489585                       3   0 

64 Makakahi 2001 1818187 5489885       3               5   0 

65 Makakahi 2011 1818455 5489834 6     11                   6 

66 Makakahi 2012 1818655 5489709 8     1               3 4 1 

67 Makakahi 2012 1818658 5489733 1     4                   3 

68 Makakahi 2001 1818788 5489585       1               1   2 

69 Makakahi 2001 1819288 5489685       2                   1 

70 Makakahi 2000 1819988 5489885       4         44     3   18 

71 Makakahi 2000 1822988 5487684 1     12               
com
mon   6 

72 Makakahi 2013 1823394 5488139 1     80                   0 

73 Makakahi 2000 1823489 5488584       7                   10 

74 Makakahi 2011 1824425 5490256       13 2         5   11   0 
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75 Makakahi 2010 1832392 5505889     2 4         20 14 3     2 

76 Lower Mangatainoka 2003 1844095 5521494     
abundan
t 

commo
n                   0 

77 Lower Mangatainoka 2009 1842795 5521394     1         7           0 

78 Lower Mangatainoka 1994 1842995 5521594     17 18   1     187         0 
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Appendix 3: 

Table 1: Summary of migration movement of native diadromous fish in the Manawatū River 
catchment.  Arrows pointing to the left indicate downstream migration to estuaries or the sea, 
arrows pointing to the right indicate upstream migration into freshwaters.  

 

Species Winter Spring Summer Autumn 

Giant kokopu 

 

    

Short jaw kokopu 

 

    

Banded kokopu 

 

    

Koaro 

 

    

Redfin bully 

 

    

Lamprey 

 

    

Torrentfish 

 

    

Eels (Longfin and 
shortfin) 

    

Giant bully 

 

    

Smelt 

 

    

Inanga 
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Appendix 4: 

Table 1: Threat classification of the freshwater species found in the Manawatū catchment. 
Freshwater fish threat classification based on 2013 publication* (Goodman et al, 2014) and 
koura and kakahi based on 2013 publication+ (Grainger et al, 2014). 

 

Common name Scientific name Threat ranking 

Koura Paranephrops planifrons Not threatened
+
 

Koaro Galaxias brevipinnis Declining
*
 

Giant kokopu Galaxias argenteus Declining
*
 

Short jaw kokopu Galaxias postvectis Nationally 
vulnerable

*
 

Banded kokopu Galaxias fasciatus Not threatened
*
 

Lamprey Geotria australis 
Nationally 
vulnerable

*
 

Brown mudfish Neochanna apoda Declining
*
 

Inanga Galaxias maculatus Declining
*
 

Giant bully Gobiomorphus gobioides Not threatened
*
 

Redfin bully Gobiomorphus huttoni Declining
*
 

Dwarf galaxias Galaxias divergens Declining
*
 

Long fin eel Anguilla dieffenbachia Declining
*
 

Torrentfish Cheimarrichthys fosteri Declining
*
 

Kakahi Echyridella menziesi Declining
+
 

Upland bully Gobiomorphus aff. breviceps Not threatened
*
 

Crans bully Gobiomorphus basalis Not threatened
*
 

Common bully Gobiomorphus cotidianus Not threatened
*
 

Smelt Retropinna retropinna Not threatened
*
 

Short fin eel Anguilla australis schmidtii Not threatened
*
 

Brown trout Salmo trutta Introduced and 
naturalized

*
 

Rainbow trout Oncorhynchus mykiss Introduced and 
naturalized

*
 

Perch Perca fluviatilis Introduced and 
naturalized

*
 

 


