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1. INTRODUCTION 

1.1 My full name is Lovisa Genevieve Ekelund Widmann. 

1.2 I work as a Freshwater Scientist at Aquanet Consulting Ltd, a water quality 

and ecology consultancy based in Palmerston North, Wellington and 

Christchurch.  

1.3 My evidence is given in relation to the application for resource consents for 

the discharges from the Woodville Wastewater Treatment Plan (WWTP) 

lodged by Tararua District Council (TDC).  

2. QUALIFICATIONS AND EXPERIENCE 

2.1 I hold a Masters of Environmental Management Degree from Massey 

University in Palmerston North and a Bachelor of Science in Biology from 

the Benemerita Universidad Autonoma de Puebla in Mexico. 

2.2 I have been employed by Aquanet Consulting Ltd since December 2017 and 

have been involved in water quality and ecological monitoring, 

macroinvertebrate processing and preparation of water quality and 

ecological reports for re-consenting or compliance monitoring of numerous 

potable water treatment plants and wastewater treatment plants in the lower 

North Island. Prior to that I worked as a high school biology teacher and 

laboratory coordinator for the American School Foundation of Puebla in 

Mexico.  

3. CODE OF CONDUCT 

3.1 I have read the Code of Conduct for Expert Witnesses set out in the 

Environment Court's Practice Note 2014. I have complied with the Code of 

Conduct in preparing my evidence and will continue to comply with it while 

giving oral evidence before the Environment Court. My qualifications as an 

expert are set out above. Except where I state I rely on the evidence of 

another person, I confirm that the issues addressed in this statement of 

evidence are within my area of expertise, and I have not omitted to consider 

material facts known to me that might alter or detract from my expressed 

opinions. 

4. BACKGROUND AND ROLE 

4.1 I was engaged along with my colleague Dr Michael Greer by TDC in 2020 

to prepare an update to the assessment of effects of the Woodville WWTP 

discharge on water quality and freshwater ecology of the Mangaatua Stream. 

My assessment is presented in a report dated 18th March 20211, included in 

the S92 response lodges in March 2021. In this report I provide an 

 
1 Woodville WWTP discharge to the Mangaatua Stream: Assessment of current and future effects on freshwater quality 
and ecology, March 2021, Aquanet Consulting Ltd 
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assessment against the provisions of the current resource consent conditions, 

Horizons One Plan Schedule E water quality targets and the NPS-FM (2020) 

Attribute states for ammoniacal nitrogen, nitrate, E. coli, periphyton and 

macroinvertebrate communities.  

4.2 I prepared annual ecological monitoring (periphyton and 

macroinvertebrates) reports on the Woodville WWTP discharge for TDC in 

2019 and 2020 and have been involved in monthly periphyton monitoring 

and annual macroinvertebrate sampling in the Mangaatua Stream since 

2018.  

5. SCOPE OF EVIDENCE 

5.1 My evidence addresses the following matters: 

(a) River values and water quality targets; and 

(b) An analysis of current effects of the discharge, based on existing water 

quality and ecological data. 

5.2 Water quality and ecology data used in this assessment were monitored in 

the Mangaatua Stream at various locations and timeframes (refer to Section 

2.1 of the Aquanet 2021 report for more detail). 

6. SUMMARY OF EVIDENCE 

6.1 The Woodville WWTP discharge is currently degrading water quality in the 

Mangaatua Stream to some extent. Concentrations of ammoniacal nitrogen 

(NH4-N), nitrate nitrogen (NO3-N), soluble inorganic nitrogen (SIN), 

dissolved reactive phosphorus (DRP), total suspended solids (TSS) and 

particulate organic matter (POM) in the Mangaatua Stream are greater 

downstream of the discharge point than upstream. Visual clarity is also 

reduced downstream of the WWTP. 

6.2 Before entering the Mangaatua Stream, the effluent from the Woodville 

WWTP is currently discharged into a small unnamed tributary (referred to 

as Mangaatua tributary 1), which then receives flow from a second stream 

(referred to as Mangaatua tributary 2). The Mangaatua tributary 2 drains a 

predominately agricultural catchment and receives stormwater from the 

Woodville township. Therefore, the differences recorded between the 

upstream and downstream sites should be considered the result of the 

combined discharges. 

6.3 The WWTP is not the major driver of increases in SIN or NO3-N  in the 

Mangaatua Stream. However, it it’s the main contributor to increased NH4-

N and DRP concentrations measured downstream of the discharge point.  

6.4 Moderate increases in periphyton growth have been recorded downstream 

of the discharge point.  Because the WWTP is not the main contributor to 

SIN increases in the Mangaatua Stream, and upstream concentrations of 
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DRP are also considered high, the role of the discharge in the periphyton 

growth is unclear.  

6.5 From the macroinvertebrate data collected from the Mangaatua Stream 

between 2008 and 2020 it appears that the combined discharge from the 

shared drain has at times had measurable effects on the health of 

macroinvertebrate communities downstream. 

6.6 Shifting the discharge outside of the shared drain would aid in disentangling 

the effects of the effluent compared to those of the Mangaatua tributaries 1 

and 2.  

7. EFFECTS ON AMMONIACAL AND NITRATE NITROGEN 

7.1 Before entering the Mangaatua Stream, the effluent from the Woodville 

WWTP is currently discharged into a small unnamed tributary (referred to 

as Mangaatua tributary 1), which then receives flow from a second stream 

(referred to as Mangaatua tributary 2). The Mangaatua tributary 2 drains a 

predominately agricultural catchment and receives stormwater from the 

Woodville township. 

7.2 Therefore, water quality and ecological monitoring results in the Mangaatua 

Stream, upstream and downstream of the final discharge point are a result of 

the combination of these discharges.  

7.3 Statistically significant increases in NH4-N were observed between the 

upstream and downstream monitoring sites on the Mangaatua Stream across 

all flows. However, all recorded concentrations fell below the One Plan 

targets (< 0.400 g/m³ on average, and < 2.1 g/m³ as a maximum) both 

upstream and downstream of the discharge. This indicates a low risk of 

ammonia toxicity negatively impacting ecosystem health in the Mangaatua 

Stream.  

7.4 Regarding the National Policy Statement for Freshwater Management (NPS-

FM 2020) attribute state for ammonia toxicity, the upstream site was 

assigned to attribute state A based on average rolling annual median and 

maximum concentrations. The downstream site was assigned to attribute 

State B based on rolling annual median and maximum concentrations. This 

suggests that 1 to 5% of the most sensitive species were occasionally 

impacted by ammonia toxicity downstream of the discharge point.  

7.5 Statistically significant increases in NO3-N concentrations were observed 

between the upstream and downstream monitoring sites on the Mangaatua 

Stream across all flows. 

7.6 Regarding the NPS-FM (2020) attribute state for nitrate toxicity, both the 

upstream and downstream sites were assigned to attribute state A based on 

the overall average rolling annual median and maximum concentrations. 

While all upstream concentrations were assigned to attribute state A, 



 

 

Page 5 

downstream concentrations were assigned to attribute state A 78% of the 

time and within attribute state B for the remainder of the time. This indicates 

the effects of nitrate toxicity at this site would have been either nil or limited 

to growth effects on up to 5% of sensitive species.  

8. EFFECTS ON SOLUBLE INORGANIC NITROGEN AND DISSOLVED 

REACTIVE PHOSPHORUS 

8.1 Statistically significant increases in SIN were observed between the 

upstream and downstream monitoring sites on the Mangaatua Stream at all 

flows. At flows below the 20th flow exceedance percentile (FEP), SIN 

concentrations fell below the One Plan target (< 0.444 g/m³) upstream of the 

discharge but were exceeded downstream. 

8.2 Statistically significant increases in DRP were observed between the 

upstream and downstream monitoring sites on the Mangaatua Stream at all 

flows. DRP concentrations exceeded the One Plan target (< 0.01 g/m³) both 

upstream and downstream of the discharge at flows below the 20th FEP. 

8.3 Average DRP concentrations upstream of the discharge were generally 

constant across flows, which differs from the patterns in SIN concentration 

which decreased as stream flow reduces. By contrast, mean DRP 

concentrations downstream of the discharge appear to have increased as 

stream flow decreased. Point source discharges generally have that effect on 

parameters like DRP where the concentration increases as the stream flow 

and the potential for dilution decreases.  

9. EFFECTS ON E. COLI 

9.1 E. coli concentrations did not differ significantly between the upstream and 

downstream monitoring sites on the Mangaatua Stream at flows above 

median. However, statistically significant increases between sites were 

found at low flows (between half median to median and below half median). 

The One Plan summer season target of 260 E. coli per 100 ml was only met 

on four sampling occasions both upstream and downstream of the discharge. 

The One Plan year-round target of 550 E. coli per 100 mL was exceeded on 

21 out of 39 sampling occasions upstream of the discharge and 22 out of 39 

sampling occasions downstream.  

9.2 Regarding the NPS-FM (2020) attribute state for E. coli both sites were 

assigned to attribute state E. This means that at both sites, for more than 30% 

of the time the estimated risk of campylobacter infection was greater than 

5%.  

10. EFFECTS ON VISUAL CLARITY AND TOTAL SUSPENDED SOLIDS 

10.1 Statistically significant decreases in visual clarity were observed between 

the upstream and downstream sites on the Mangaatua Stream in all flow bins 
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except when flows were high (>20th FEP and between median and the 20th 

FEP). Visual clarity readings at flows below median did not meet the One 

Plan target of 2.5m minimum at either of the sites on the Mangaatua Stream. 

A comparison of paired visual clarity readings upstream and downstream of 

the discharge indicates that there was a greater than 30% reduction on 17 out 

of 88 sampling occasions. Statistically significant increases in TSS 

concentrations were also observed between the upstream and downstream 

sites across all flows.  

11. EFFECTS ON PARTICULATE ORGANIC MATTER AND 

BIOCHEMICAL OXYGEN DEMAND 

11.1 Statistically significant increases in POM concentrations were recorded 

between the upstream and downstream sites at all flows except above the 

20th FEP. The One Plan target for POM (< 5 g/m³) concentrations at flows 

below the median was met at both sites on the Mangaaatua Stream.  

11.2 No statistically significant increases of 5-day soluble carbonaceous 

biochemical oxygen demand (ScBOD5) were found between the upstream 

and downstream sites on the Mangaatua Stream. The One Plan target for 

ScBOD5 (< 2 g/m³) was met on all monitoring occasions.  

12. EFFECTS ON PH AND TEMPERATURE 

12.1 pH in the Mangaatua Stream was within the One Plan target range (7.0 to 

8.5) 96% of the time upstream and 95% downstream of the discharge. The 

One Plan target of no more than a 0.5 pH unit change between sites was 

exceeded on 5 out of 110 sampling occasions.  

12.2 Water temperatures in the Mangaatua Stream were below the One Plan 

target of 22°C on all sampling occasions upstream and downstream of the 

discharge. The One Plan target of no more than a 3°C change in temperature 

was also complied with on all monitoring occasions. Dissolved Oxygen 

saturation was above the One Plan Target of 70% on all sampling occasions 

both upstream and downstream of the discharge. It is important to note that 

both dissolved oxygen and temperature vary considerably during the day, 

therefore this assessment should be considered preliminary as it is based on 

‘spot measurements’ rather than continuous data.  

13. EFFECTS ON PERIPHYTON 

13.1 On average, Chlorophyll-a concentrations at the downstream site closest to 

the discharge point were 34 mg/m² higher than those recorded at the 

upstream sites. Chlorophyll-a concentrations at the second downstream site 

were on average 9 mg/m² higher than those recorded at the upstream sites. 

Biomass concentrations recorded at the additional downstream site during 



 

 

Page 7 

2020, were lower than those of Downstream 1 and comparable to those 

recorded at Downstream 2.  

13.2 The One Plan target for Chlorophyll-a (120 mg/m²) was met on all 

monitoring occasions at both sites upstream of the discharge point. The 

target was exceeded at the site immediately downstream of the discharge 

point on 3 out of 49 monitoring occasions. At the second downstream site 

the target was exceeded on 2 out of 31 sampling occasions.  

13.3 Visual assessments of periphyton cover carried out between March 2008 and 

December 2020 indicate that, on average, the percent cover of long 

filamentous algae types was 3% higher at the site immediately downstream 

of the discharge point comparted to both upstream sites. Similarly, the 

percentage cover of thick algal mats was on average 5% higher at the site 

immediately downstream of the discharge point comparted to both upstream 

sites. 

13.4 The One Plan target of < 30% cover for long filamentous algae was exceeded 

at times both upstream and downstream of the discharge. At the most 

upstream site the target was exceeded on 2 out of 28 monitoring occasions 

and at the site immediately upstream of the discharge the target was 

exceeded on 4 out of 52 monitoring occasions. At the site immediately 

downstream of the discharge the target was exceeded on 2 out of 52 

monitoring occasions and at the second downstream site the target was 

exceeded on 3 out of 31 monitoring occasions.  

13.5 The One Plan target of < 60% cover for thick algal mats was not exceeded 

either upstream or downstream of the discharge. Cyanobacteria were 

observed on 3 sampling occasions during 2011. Since then, no 

Cyanobacteria cover has been recorded either upstream or downstream of 

the discharge.  

13.6 The NPS-FM (2020) attribute state assessment was carried out based on data 

collected from a monthly monitoring regime carried out by Aquanet staff 

between November 2017 and December 2020. High flows during the 

Autumn and Winter months prevented periphyton sampling on 11 out of 39 

sampling occasions.  

(a) Biomass concentrations assign both upstream sites into attribute state 

A reflecting rare algae blooms and negligible nutrient enrichment. At 

the first downstream site Chlorophyll-a concentrations exceeded 50 

mg/m² on 21.4% of all monitoring occasions and is therefore assigned 

to attribute state B. Attribute state B indicates occasional algae blooms 

and low nutrient enrichment. At the second downstream site, biomass 

concentrations exceeded 50 mg/m² on 7.1% of monitoring occasions 

and is therefore assigned to attribute state A.  
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(b) The NPS-FM (2020) requires attribute states for periphyton to be 

derived from a monthly monitoring regime with a minimum record of 

three years. Because only one-third of the data required by the NPS-

FM 2020 were used, this assessment should be considered 

preliminary. Further, this assessment should be considered as a ‘worst 

case scenario’, as during high flow events when sampling was not 

possible biomass is expected to have been low due to scour/sloughing.  

13.7 Periphyton growth is controlled by a number of factors such as river flow, 

sunlight, temperature and nutrient concentration (SIN and DRP). Moderate 

increases in periphyton growth have been recorded downstream of the 

discharge point. However, it is important to consider that the effluent from 

the Woodville WWTP is not the main contributor to the SIN increase 

measured between the upstream and downstream sites in the Mangaatua 

Stream (refer to section 3.4 of the Aquanet 2021 report). Rather, these 

increases were most likely driven by inputs from the Mangaatua tributary 2 

that enters the Mangaatua Stream at the same point as the discharge. While 

the effluent from the Woodville WWTP appears to be the main contributor 

to DRP concentrations measured downstream of the discharge point, it is 

unlikely that this increase is the main driver of periphyton growth in this 

stretch of the stream because upstream concentrations are already considered 

high.  

14. EFFECTS ON MACROINVERTEBRATE COMMUNITY HEALTH 

14.1 Macroinvertebrate Community Index  (MCI) and Quantitative 

Macroinvertebrate Community Index  (QMCI) scores in the Mangaatua 

Stream were generally higher upstream of the WWTP than downstream. 

Between 2104 to 2018 MCI and QMCI scores indicated fair to good water 

quality both upstream and downstream of the discharge point. However, 

during the most recent monitoring rounds (2019 and 2020) MCI and QMCI 

results indicated poor water quality downstream of the discharge. These 

results are comparable to those recorded in previous monitoring rounds 

(2008, 2010 and 2013). 

14.2 The available macroinvertebrate monitoring data indicates that in 

combination the Woodville WWTP discharge and the Mangaatua Tributary 

2 (refer to section 3.4 of the Aquanet 2018 report) regularly cause the One 

Plan QMCI and MCI target not to be met in the Mangaatua Stream.  

14.3 Upstream of the discharge point, MCI scores were above the One Plan target 

(100) on all sampling occasions except during 2019. In contrast the target 

was not met at the site immediately downstream of the discharge point in 

2008, 2017, 2019, and 2020. The target was met at the second downstream 

site in all years except 2008, 2019, and 2020.  
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14.4 The One Plan also requires that there be no more than a 20% reduction in 

QMCI downstream of the discharge. QMCI scores decreased by more than 

20% between the upstream and first downstream monitoring site on the 

Mangaatua Stream in 2008, 2010, 2013, 2019 and 2020. In all other years 

the One Plan target was met. 

14.5 The NPS-FM (2020) describes attribute states for macroinvertebrate 

communities defined by the rolling average of annual MCI and QMCI scores 

over five years, and by the 5-year rolling average score for ASPM (Average 

Score Per Metric). The second downstream site is excluded from this 

assessment because macroinvertebrate communities have not been 

monitored continuously for more than 5 years.  

14.6 Rolling annual average MCI and QMCI scores assign the site upstream of 

the Woodville WWTP into attribute state B reflecting mild nutrient 

enrichment and a macroinvertebrate community composed largely of 

pollution sensitive taxa. The site immediately downstream of the discharge 

is assigned to attribute state C indicating moderate nutrient enrichment and 

a mix of sensitive and tolerant macroinvertebrate taxa. ASPM scores assign 

both sites to attribute state B.  

14.7 From the macroinvertebrate data collected from the Mangaatua Stream 

between 2008 and 2020 it appears that the combined discharge has at times 

had measurable effects on the health of macroinvertebrate communities 

downstream. However, given that the effluent’s role in periphyton growth is 

small and the risk of ammonia and nitrate toxicity is low, the degree of the 

WWTP’s influence on the macroinvertebrate communities appears limited.  

 


