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INTRODUCTION 

Background and role 

1. My full name is Eloise Boam. 

2. My evidence is given on behalf of Tararua District Council ("TDC") in relation 

to its application APP- 2010014267.02 under section 88 of the Resource 

Management Act 1991 ("RMA") for resource consents associated with the 

Woodville Wastewater Treatment Plant (“Woodville WWTP”), including 

construction of wetlands, a discharge of wastewater into the constructed 

wetland (initially), then to the Mangapapa Stream, a discharge to air 

(principally odour), and discharge to land via pond and wetland seepage, 

near Troup Road West, Woodville.   

3. I became involved in the Woodville WWTP resource consent proceedings 

prior to the initial application when I investigated the presence of a 

rudimentary groundwater system at the site, and possible locations for a 

treatment wetland.  I have since been involved in more detailed 

investigations to assess the actual and potential effects of the existing 

treatment ponds; including the actual and potential effects of any effluent 

leakage on groundwater. 

4. My evidence relates to the potential effects of discharge from the Woodville 

WWTP on groundwater.  I also address questions raised in the Council 

Officers' Section 42A Reports; specifically, the report prepared by Mr. 

Timothy Baker relating to groundwater.  

Qualifications and experience 

5. I have the following qualifications and experience relevant to this evidence. 

6. I have a Bachelor of Science degree with a major in Geology.  I am a 

member of the following relevant professional associations: 

(a) New Zealand Hydrological Society; and the 

(b) New Zealand Geotechnical Society. 

7. I am employed by WSP (NZ) Ltd. as a Senior Scientist - Hydrogeology and 

Geomorphology within the Water Sector.  

8. Prior to 2018, I was employed by Opus International Consultants (now WSP) 

as an Engineering Geologist within the geotechnical, risk and resilience 

team.  
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9. For the past 9 years, my professional experience has focused on various 

aspects of geology, hydrology and geomorphology, including; groundwater 

dynamics, hydrogeology, landscape evolution and natural hazards.  

Code of conduct  

10. Although not required for this hearing, I confirm that I have read the 'Code of 

Conduct' for expert witnesses contained in the Environment Court Practice 

Note 2014.   

11. My evidence has been prepared in compliance with that Code.  In particular, 

unless I state otherwise, this evidence is within my area of expertise.  I have 

not omitted to consider any material facts known to me that might alter or 

detract from the opinions I express. 

Scope of evidence 

12. I have been asked by TDC to provide evidence in relation to the actual and 

potential effects of discharge from the Woodville WWTP on groundwater and 

the actual and potential effects of any effluent leakage from the treatment 

ponds on the groundwater.  

13. The purpose of this evidence is to provide key information relating to: 

(a) The local geology at the Woodville WWTP and proposed wetland, and 

particularly its potential to host a groundwater system; 

(b) The nature of any groundwater system present at the site;  

(c) The potential for any effluent leakage from the existing ponds and its 

effect on the groundwater system; and 

(d) Questions raised by the Council Officers' Section 42A Reports as they 

relate to the Application. 

DISCHARGE APPLICATION  

Background Information  

14. This brief of evidence relies on, and should be read in conjunction with, the 

following reports: 

(a) Boam, E. & McConchie, J. 2018:  Woodville WWTP preliminary 

groundwater investigation.  Technical memorandum prepared for the 

Tararua District Council, May 2018. 7p. (attached as Appendix B to the 

Consent Application Woodville WWTP, August 2018). 
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(b) Warner, B., Boam, E. & McConchie, J. 2021:  Woodville Wastewater 

Treatment Plant Additional Information Request APP-2010014267.02. 

Technical Report prepared by WSP in response to Manawatū-

Wanganui Regional Council request for additional information, for 

application APP-2010014267.02. March 2021. 17p. (included within 

TDC's further information response provided to Manawatū-Wanganui 

Regional Council on 22 March 2021).  

Local Hydrogeological Setting 

Nature of geology and groundwater 

15. The Woodville WWTP is located within the Pahiatua Basin, which is 

characterised by a broad alluvial plain, gently sloping to the southwest.  

Alluvial aggradation and degradation have occurred within the basin for at 

least a million years.  This has led to the deposition of an extensive sequence 

of alluvial sediments. 

16. Drilling in the vicinity of the WWTP has confirmed that the underlying 

sediment is comprised of fine-grained alluvial deposits to a depth of ≥5.0m.  

These are predominantly comprised of silt and clay, with lesser fractions of 

gravel and sand.  Drilling throughout the wider area confirms these 

sediments extend to a depth of more than 18.5m.  

17. Since the depth to bedrock was not identified by drilling, it is interpreted that 

the bases of the existing WWTP ponds are founded within alluvial deposits.  

18. A rudimentary groundwater system is present at the WWTP.  Groundwater 

within the alluvial sediment drains down-gradient to the southwest, and 

towards local drains and streams.  This was confirmed by the water levels 

measured in several piezometers which, close to the Mangapapa Stream or 

open drainage channels, are similar to the adjacent open water level i.e. the 

surface water and groundwater systems are hydraulically connected. 

19. Groundwater was observed to seep from cut open faces at the interface with 

underlying, less permeable, clay.  Given the interbedded nature of the alluvial 

deposits, it is likely that there are lenses of perched groundwater across the 

site and wider area.  

20. To the east of the WWTP, is an area of generally waterlogged soil with 

vegetation adapted to wet conditions.  This indicates impeded drainage, and 

that the water table may be at the ground surface; at least periodically.  

Saturation in the area may be the result of either poor infiltration or a high 
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groundwater table.  The Woodville stormwater system discharges into this 

area and therefore much of the water present is not of local origin. 

21. Monitoring of groundwater levels indicates that the groundwater system is 

unconfined and hydraulically connected to surface water features.  Bores 4 & 

5, in the area of the proposed wetland, show increasing water levels following 

rainfall (Figure 1).  This indicates that the groundwater system is recharged 

by rainfall.  This response may be influenced by the proximity of these bores 

to open channels. 

 

Figure 1:  Water quality sampling sites at the Woodville WWTP.  The existing 

discharge is at Surface Water Site 4. 

Hydraulic Conductivity  

22. Analysis of the hydraulic conductivity of the sediment penetrated by each of 

the bores indicates a range of between ~0.0007 and 0.15m/day.  These 

values are consistent with the hydraulic conductivity typically measured in 

stratified silt and sand deposits.  These values, however, are likely to be high 

because the ‘average response’ measured during testing is biased by the 

most permeable unit i.e. that with the highest hydraulic conductivity. 
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Leakage Assessment  

Water balance  

23. A water balance was developed to determine whether there is any leakage 

from Ponds 1 & 2.  

24. Rainfall and open water evaporation, as well as inflow and outflow from the 

WWTP, were used to quantify the net gains or losses of effluent from the 

ponds.  

25. The results did not indicate any leakage.  However, the resolution of the 

available data, lack of water level data from the ponds, and the length of 

record available all act as constraints on the analysis; and ultimately whether 

any leakage is occurring from the existing WWTP system. 

Water Quality Testing  

26. One round of water quality sampling was undertaken from each of the five 

bores, and three surface water sites around the WWTP (Figure 1).  The 

surface water sampling points include the final discharge from the WWTP 

(Surface Water Site 4), the open drainage channel around Pond 1 (Surface 

Water Site 3), and the Manga-atua Stream; upstream of the confluence with 

the existing WWTP discharge stream (Surface Water 6).  

27. Water quality results indicate that Bore 4, down-gradient of the WWTP, has 

higher concentrations of Nitrite-Nitrogen, faecal coliforms and turbidity than 

the other test sites.  Both Bores 4 & 5 indicate higher concentrations of 

Ammonia-Nitrogen.  The full suite of test results is appended to this brief of 

evidence.  

28. The water quality of Bores 4 & 5 may be associated with discharge from the 

WWTP entering the groundwater system.  These bores are located down-

gradient of the WWTP discharge site and near to the drainage channel from 

the discharge point to Manga-atua Stream.  Treated discharge may be 

entering the groundwater system from infiltration through the base of the 

open channel.  

29. Because of the low hydraulic conductivity of the sediment (~0.0007-

0.15m/day), the chemical composition of the discharge is unlikely to be 

reflected directly in the groundwater sampled from any bore at the same 

time.  This is highlighted in the water quality results, which show considerable 

variability between the groundwater samples from Bores 4 & 5 and the 

nearby surface water sites; taken during the same sampling cycle. 
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30. Comparison with the water quality results from the discharge point (Surface 

Water Site 4) between 2019-2020 indicates that the values of faecal 

coliforms, turbidity, TDS, and ammoniacal nitrogen in Bore 4 are all within the 

range tested from the discharge.  The results from Bore 4 & 5 and at SW4 & 

SW5 during 2021 have not exceeded the maximum historical discharges 

(post Nov-2019). 

31. This indicates that the groundwater could be affected by the treated 

discharge rather than the leakage of untreated effluent from the pond system.  

The water quality results do not allow the differentiation of the source of the 

contaminants in the groundwater.  These contaminants could be from the 

treated discharge, other land use effects, or potentially from pond leakage.   

32. It is noted that this assessment of groundwater quality is based on only one 

round of sampling.  This is not a suitable sample size for a robust 

assessment of any interaction of the groundwater system with discharge from 

the Woodville WWTP.  

Matters raised in Council Officers' Section 42A Reports relating to 

groundwater 

Mr. Timothy Baker - Groundwater 

33. Regarding the Outstanding Questions outlined in Section E, Paragraph 44, I 

agree that further information is required to confirm whether any leakage is 

occurring from the WWTP ponds.  If leakage is occurring, then an 

investigation of the actual and potential effects of this on the groundwater 

system could be undertaken.  

34. To address this concern, I agree largely with the overall intent of the 

groundwater monitoring conditions proposed in Section E, paragraphs 45-50.  

However, I believe any conditions should be staged; to first determine 

whether any leakage is occurring from the ponds.  Only if there is leakage, 

should the actual and potential effects of the leakage be investigated.  

35. Quantifying any actual or potential effect of effluent from the WWTP on the 

groundwater system is appropriate only if the contaminants are from leaking 

untreated effluent, and not the existing discharge (which will be subject to 

further treatment in the proposed wetland) or from external influences not 

associated with the WWTP.  

36. To address whether leakage is occurring from the ponds, Mr. Baker has 

proposed a condition (paragraph 50) for a more robust water balance 

assessment.  
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37. A more robust water balance assessment would require the existing inflow 

meter at the WWTP to be upgraded to provide more accurate and higher 

resolution data.  While an upgrade might provide better quality data than that 

currently available, such an upgrade is technically problematic and expensive 

as discussed in the evidence of Mr Springer (para 15 & 16).  Even high-

quality flow meters are still subject to error, likely in the range of 1-5% (para 

15 & 16 of Mr Springer’s evidence). 

38. Any water balance, however, also requires the measurement of ‘outflow’ and 

the change in storage of the various ponds.  All these parameters will also 

have associated error; likely greater than 5% individually, and certainly more 

than 5% cumulatively with respect to the resulting water balance. 

39. It is noted that the National Environmental Standard for Measuring and 

Reporting Water Takes (MfE, 2010) requires that water measuring devices or 

systems should be accurate to within ±10% for open channels or partially full 

pipes.  This standard recognises the difficulties associated with providing 

accurate flow data.  

40. Inherent uncertainty of flow measurements is a significant constraint when 

quantifying potential leakage from the ponds. This is addressed in detail in 

the evidence provided by Mr. Andrew Springer.  

41. Mr. Baker has identified that an assessment of leakage from lined ponds 

should have a degree of uncertainty of <5% (paragraph 53(a)).  However, 

this is considered unrealistic; particularly when attempting to develop a water 

balance for the Woodville WWTP ponds.  

42. Because of the inherent difficultly in developing a robust and accurate water 

balance for the treatment ponds, an alternative approach should be explored.  

This could be a tracer study.  Each pond could be separately dosed with a 

tracer (e.g. fluorescent dye) and the various bores and adjacent surface 

water features monitored for the arrival of the tracer. 

43. A methodology for the proposed tracer study and monitoring of adjacent 

features could be produced for approval by Manawatu-Wanganui Regional 

Council’s Regulatory Manager.  

44. Only if the results of the tracer study find that leakage is occurring from the 

existing WWTP ponds, should the potential effects of the untreated effluent 

on groundwater be investigated.  This could be through the groundwater 

quality testing outlined by Mr. Baker in paragraphs 45 – 49; but modified in 
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accordance with the evidence of Mr Springer (para 16 & 17) to limit the 

quarterly sampling to a period of 2 years.  

45. The results of the tracer study and/or the water quality testing should inform 

any assessment of effects from any leakage on the groundwater and 

practical options to avoid or mitigate any potential adverse effects. 

 

 

Eloise Boam 

27 April 2021 
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Appendix A - Test results from Woodville WWTP water sampling 

Parameter Bore 1 Bore 2 Bore 3 Bore 4 Bore 5 SW 3 SW 4 SW 6 

pH 6.4 6.2 6.6 6.4 6.6 7.1 7.1 7.1 

TKN (g/m3) <0.8 2.6 1.7 5.7 6.7 < 0.8 15.2 < 0.8 

Turbidity (NTU) 15.9 29.5 65 281 36.8 4.67 129 9.1 

Nitrite-Nitrogen (g/m3) 0.01 < 0.01 < 0.01 0.06 < 0.01 0.02 < 0.01 0.01 

Nitrate-Nitrogen (g/m3) 0.26 0.16 <0.01 0.04 < 0.01 1.07 0.03 0.17 

Ammonia – Nitrogen (g/m3) 0.06 1.72 1.05 4.23 5.49 0.16 1.28 0.09 

Total Dissolved Solids (g/m3) 111 146 131 148 279 94 149 103 

Total Phosphorus (g/m3) 0.035 0.111 0.757 0.551 0.218 0.075 3.41 0.316 

Dissolved Reactive 
Phosphorus (g/m3) 

0.007 0.009 0.016 0.014 0.029 0.034 0.019 0.033 

Faecal Coliforms (cfu/100ml) <4 <4 110 1000 27 450 320 3500 

 

 

 

 

 

 


