BEFORE THE HEARING PANEL

IN
THE
MATTER
the
Resource
Management Act 1991 (the Act)

AND

IN THE MATTER of applications by
Tararua District Council to Horizons
Regional Council for application APP1993001253.02 for resource consents
associated with the operation of the
Pahiatua Wastewater Treatment Plant,
including earthworks, a discharge into
Town Creek (initially), then to the
Mangatainoka River, a discharge to air
(principally odour), and discharges to land
via seepage, Julia Street, Pahiatua.

REPORT TO THE COMMISSIONERS
DR BRENT COWIE (CHAIR), MR REGINALD PROFFIT AND MR PETER
CALLANDER
SECTION 42A REPORT TIMOTHY MICHAEL BAKER - GROUNDWATER

21 April 2017

A.

INTRODUCTION
Qualification and Experience

1.

My full name is Timothy Michael Baker.

2.

I hold a Master of Science Degree with Honours in Physical Geography from
Victoria University of Wellington and I am a member of the New Zealand
Hydrological Society, WasteMinz and ALGA.

3.

I have 14 years’ of experience in groundwater resource management. I am
currently an Associate Hydrogeologist employed by Jacobs New Zealand
Limited (formerly Sinclair Knight Merz) who I have been with for the past four
years. Previously, I spent five years as a Groundwater Quality Resource Officer
and Scientist with the Wellington Regional Council and five years as a
Hydrogeologist for Engineering Consultancies based in the UK.

4.

I have experience in groundwater quality impact studies related to discharges to
land. My experience includes assessment of effects and/or consent authority
review for: Foxton Wastewater Treatment Plant (WWTP), Fielding WWTP,
Carterton and Masterton WWTPs, several small community wastewater
treatment systems and Reid’s Piggery in Carterton.

5.

I have read the Code of Conduct for Expert Witnesses as contained in the
Environment Court’s Practice Note (2014), and I agree to comply with it as if
this hearing were before the Environment Court. My qualifications are set out
above. I confirm that the issues addressed in this brief of evidence are within
my area of expertise. I have not omitted to consider material facts known to me
that might alter or detract from the opinions expressed.

6.

I am engaged by the Manawatu-Wanganui Regional Council (Horizons) to
provide technical advice on the groundwater quality aspects for the application
by the Tararua District Council (TDC) for a discharge to Town Creek (and
consequently the Mangatainoka River) and a discharge to land via seepage
from oxidation ponds for the Pahiatua WWTP (APP-1993001253.02).
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7.

I undertook a site visit of the Pahiatua WWTP with Horizons staff on the 23rd
February 2017. I have read the assessment of environmental effects (AEE) of
the treatment plant discharges TDC supplied in support of its application for
resource consents1.

8.

I have read the Section 42A (S42A) report prepared by Fiona Morton and the
recommended conditions for the application, dated 21 April 2017. I note that the
comments in relation to groundwater in the S42A report prepared by Fiona
Morton are predominantly based on my S42A Technical Report on
groundwater.

9.

In my view, the recommended conditions outlined in the S42A report are
appropriate to address the potential adverse effects from the TDC discharges to
groundwater.

Background
10.

The Tararua District Council has applied for consent (APP-1993001253.02) to
discharge treated wastewater to Town Creek (and consequently the
Mangatainoka River) and to land where it may enter water (via leakage from the
oxidation ponds) for its existing WWTP operation at Pahiatua. The consent was
lodged in December 2014. The consent is to replace the existing consent held
for the discharge of treated wastewater to land, and is applied for as a
discretionary activity under Rule 14-30 of the One Plan for the ManawatuWanganui Region.

11.

TDC supplied an assessment of environmental effects (AEE) of the treatment
plant discharges in support of its application for resource consents. The AEE
was prepared by Opus and focused on surface water related matters including
effects on water quality of the Mangatainoka River.

12.

Regarding effects on groundwater, the applicant did not address any in the
original AEE. Horizons lodged a Section 92 (S92) request for further information
on groundwater effects and related issues.

1

OPUS, Pahiatua Waste Water Treatment Plant, Discharge of Treated Wastewater, 2015
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13.

A S92 response was received in December 2015. This response had no
information in relation to groundwater. The applicant’s consultant stated that
‘the majority of effects would eventually be picked up in the surface water
quality effects and therefore are addressed in the application lodged in 2014’.

14.

Following consultation with various parties during pre-hearings, TDC submitted
additional information (including a new consent application) in April 2017. This
new consent was to allow for the design and construction of a partially claylined wetland at the WWTP. At this stage limited information is available
regarding the proposed wetland design.

15.

This additional information did provide a figure showing the location of two
proposed groundwater monitoring wells. The proposed groundwater monitoring
is discussed in further detail in Paragraph 40.

16.

As limited information is available regarding the proposed wetland design, it is
difficult to provide an assessment of effects in relation groundwater as a result
of the partially clay-lined wetland because the likely level of treatment and
potential seepage rates are unknown.

Site Visit
17.

During the site visit, I made a number of observations relevant to the
groundwater aspects of the application. These observations were:
a. The WWTP is located on a lower terrace of the Mangatainoka River.
There is (approximately) a five metre drop from the upper terrace on
which the township is situated, down to the lower terrace.
b. Town Creek, which is spring fed, follows the base of the terrace north to
the river. Town Creek is likely to intercept any shallow groundwater that
emerges at the base of the terrace;
c. The oxidation ponds were located immediately adjacent (i.e. abut) to
Town Creek;
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d. There did not appear to be an outflow meter at the discharge point of the
WWTP into Town Creek, however it may have been housed further up
the treatment line; and
e. To the west of the oxidation ponds, on a slightly lower river terrace is the
area of the proposed treatment wetland area. The land was viable
boggy, with wetland grass species (see Attachment A).

This

observation may indicate that this land is often wet and water logged.
This may be a reflection of a high groundwater table, poorly draining
soils or an indication that there is seepage occurring from the base of
the pond embankment that is making this area of land wet.
18.

A conceptual cross section of the site is presented in Attachment B.

B.

OUTLINE OF EVIDENCE

19.

My evidence is largely structured around the assumption that the oxidation
ponds are clay-lined but are likely to have some degree of leakage (i.e. lose
wastewater to groundwater).

20.

As the Applicant has not verified the permeability of the clay-lining of the
oxidation, the degree of leakage is unknown. Given that the degree of leakage
is unknown, I have proposed a monitoring regime which reflects this
uncertainty.

21.

The Applicant has stated that it is their intention to design and construct a
partially clay-lined wetland at the WWTP to provide additional treatment to
wastewater before being discharged to the environment.

22.

I consider that a properly designed and constructed treatment wetland (i.e.
100% clay-lined) would likely have minimal net effect on groundwater quality.
However, I note that the wetland will not address leakage issues from the
oxidation ponds.
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C.

THE ACTIVITY

23.

A description of the operational aspects of the WWTP is provided in the AEE
prepared by the Applicant and is summarised in my S42A Technical Report on
Groundwater. For brevity, it is not repeated here. However the key points
relevant to the assessment of groundwater effects are:
a. The WWTP consists of three oxidation ponds which discharge to the
Mangatainoka River;
b. The oxidation ponds are clay-lined yet the permeability of each oxidation
pond is unknown (not documented during construction); and
c. No estimates of pond leakage were provided in the AEE.

24.

The rate of pond leakage is typically calculated by comparing the inflows to the
outflows and adjusting them to reflect evaporative losses off the pond surface.
Unfortunately, this information has not been provided by the Applicant.

25.

My understanding is that the Applicant has not provided actual inflow or outflow
data as there are no flow meters at the WWTP, and therefore I have not been
able to estimate indicative figures for pond leakage.

D.

RECEIVING ENVIRONMENT

26.

No conceptualisation or description of the local groundwater environment was
provided in the AEE or S92 response. As such, there is no site specific data in
respect to groundwater depth, flow direction or groundwater quality.

27.

With regard to Paragraph 26, I am of the opinion that the application is deficient
and that the Applicant should have, at the very least, provided a description of
the local groundwater environment using site specific groundwater data.
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28.

In the absence of site specific data, I have reviewed geological maps and
topographical maps, subsequently reinforced by my site visit and underlying
knowledge of the area, my interpretation of the hydrogeological setting is as
follows:
a. Around Pahiatua, the Mangatainoka River has formed a broad flat valley
floor which is underlain by a thin veneer (typically 10 m thick) of recent
floodplain materials;
b. Groundwater is likely to be present in the recent floodplain materials as
an unconfined aquifer beneath the site;
c. According to the 1:250,000 QMAP2 the unconfined aquifer comprises
alluvial deposits consisting of poorly to moderately well sorted gravels
with sands and silts;
d. Groundwater flow direction is likely to reflect topography and flow
towards the northwest (i.e. from the WWTP to the Mangatainoka River);
e. Given the riverside location, elevation and topography groundwater
would be expected to be relatively shallow (i.e. likely no deeper than the
elevation of the riverbed); and
f.

29.

Groundwater quality beneath the site is unknown.

Downgradient groundwater users are potentially at risk from the contaminated
groundwater. I requested a bore search from Horizon’s Regional Council which
indicates that there are 11 wells within a 1 km radius. They are as follows:
a. Three (ID 348133, ID 348019 and ID 348109) of the 11 wells are located
between 250 and 700 m up-gradient (east) of the WWTP.
b. Five (ID 348124, ID 348031, ID 348125, ID 348126, ID 348104) of the
11 wells are located between 590 and 900 m cross-gradient (southwest
and northeast) of the WWTP.

2

1:250 000 Geological Map of New Zealand (QMAP) produced by GNS
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c. Three of the 11 wells are located between 350 and 560 m from the
WWTP across the Mangatainoka River.

E.

SUBMISSIONS RECEIVED

30.

The application was publically notified with eleven submissions received. A
single submission referencing groundwater was received from Kahungunu ki
Tamaki nui-a-rua Trust. The trust requested “monitoring of the groundwater
below and adjacent to the oxidation pond”.

31.

Whilst not specific to groundwater, but applicable nonetheless, I note that some
of the submissions referenced concerns surrounding the lack of baseline data in
the application.

32.

I note that the availability of baseline data, particularly in relation to
groundwater, would have reduced the uncertainty surrounding the likely or
potential impacts of this activity.

F.

EFFECTS ASSOCIATED WITH THE ACTIVITY

33.

There are 11 wells within a 1 km radius of the WWTP. I do not consider any of
the 11 wells to be down-gradient of the WWTP and therefore conclude that
other groundwater users are unlikely to be at risk from the WWTP groundwater
discharge.

34.

Assuming the groundwater beneath the WWTP does discharge to the
Mangatainoka River, the discharge is likely to be indirectly measured as part of
the surface water monitoring programme, albeit in a diluted and attenuated
state. It is important to bear in mind that leakage from the ponds has not had
the full treatment that the pond system or the proposed wetland provides, and
therefore has the potential to be of a poorer quality than the treated discharge.

35.

As such, the most likely effects from the proposal are on instream ecological
values as a result of potential pond leakage affecting groundwater that
discharges into the Mangatainoka River. These effects are addressed in the
evidence of Mr Michael Patterson.
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36.

The Applicant has not made an estimation of the proportion of nutrients entering
the river from groundwater. Given the lack of any site specific data this would
be difficult, if not highly uncertain.

37.

The Applicant has stated that it is their intention to design and construct to a
partially clay-lined wetland at the WWTP to provide additional treatment to the
wastewater before being discharged to the environment.

38.

I consider that a properly designed and constructed wetland (i.e. 100% claylined) would have minimal net impact on groundwater quality. However, if the
wetland is only partially clay-lined then this could potentially result in an
increase in leakage to groundwater compared with existing levels.

39.

I also note that the design and construction of the wetland will not address
potential leakage issues from the oxidation ponds.

G.

MONITORING AND MANAGEMENT PROCEDURES

40.

In the S92 response received in April 2017 the applicant proposed two
groundwater monitoring wells; one directly up-gradient of the WWTP and
located approximately halfway between the WWTP and the Mangatainoka
River. The location of the proposed groundwater monitoring wells is shown in
Attachment C.

41.

I am in general agreement with the location of the proposed groundwater wells
with the exception of a minor change to the location of the down-gradient well
(i.e. located approximately 70 m closer to the western boundary of the wetland
as shown in attachment C). Also, given the limited information in relation to the
direction of groundwater flow I recommend the installation of an additional
down-gradient groundwater monitoring well northwest of the WWTP. The
location of

this

proposed groundwater

monitoring

well

is shown in

Attachment C.
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H.

DISCCUSSION AND CONCLUSION

42.

In summary, if is feasible that there are effects on the quality of the
Mangatainoka River as a result of existing leakage from the base of the ponds
entering groundwater and then flowing into the river. The applicant has not
attempted to quantify this effect, largely due to the absence of any site specific
groundwater data and WWTP inflow and outflow data.

43.

Given the proposed wetland is expected to be largely clay lined (except for the
‘discharge’ portion of the wetland), the effects on groundwater as a result of the
application are unlikely to change significantly. However, without baseline
groundwater quality data, I am unable to assess the level of this effect.

44.

Having visited the site, and based on my visual interpretation of the site, I
consider that one up-gradient and two down-gradient monitoring wells should
be installed to monitor the impact of pond leakage on groundwater quality.

I.

RECOMMENDATIONS

45.

To address the potential effects of the leakage to groundwater from the plant,
and to assist with a sufficient set of baseline to being collected, I support
conditions of consent to address the following:
a. Commencing three months after the granting of this consent, the
Consent Holder shall monitor, calculate and record the daily rate of
leakage from the WWTP pond system to groundwater. This leakage rate
shall be determined based on a water balance calculation incorporating
monitored daily WWTP pond influent and effluent flows and daily climate
data (rainfall and evaporation).
b. The Consent Holder shall provide daily Pond Seepage rate data, as
monitored and calculated in accordance with Consent Condition X
above, on a quarterly basis, in a format that is compatible with the
Manawatu-Wanganui Regional Council data system
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c. Within three months of the completion of the constructed wetland, the
Consent Holder shall provide certified results of permeability testing of
the wetland lining. These results shall be forwarded to the Regulatory
Manager of the Manawatu-Wanganui Regional Council upon completion
of the testing.
d.

In relation to Consent Condition X, the permeability of the lining of the
constructed wetland shall not exceed 1 × 10-9 m/s. If permeability testing
indicates that the lining exceeds 1 × 10-9 m/s then remedial works shall
be undertaken until compliance is achieved.

e. Within three months of the granting of this consent the Consent Holder
shall install one up-gradient groundwater monitoring well and two downgradient monitoring wells. The location of the aforementioned
groundwater monitoring wells shall be in accordance with Attachment A.
f.

The groundwater monitoring wells described in Condition X shall be
monitored quarterly for two years following the granting of this Consent.
After two years of quarterly monitoring, the frequency may be reduced to
six-monthly with the agreement of the Regulatory Manager of the
Manawatu-Wanganui Regional Council. The groundwater samples shall
be analysed for the following parameters/measurements:
i.

Total Phosphorus (TP);

ii.

Dissolved Reactive Phosphorus (DRP);

iii.

Total Nitrogen (TN);

iv.

Nitrate Nitrogen (NO3-N);

v.

Nitrite Nitrogen (NO2-N);

vi.

Ammoniacal Nitrogen (NH4-N);

vii.

Escherichia coli (E. coli);

viii.

Dissolved oxygen (DO) (field measurements);
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ix.

Electrical Conductivity (EC) (field measurements);

x.

Chloride (Cl);

xi.

Static water level;

xii.

pH (field measurement and laboratory measurement); and

xiii.

Soluble Carbonaceous Biological Oxygen Demand (ScBOD5).

g. Results of this monitoring shall be transferred within ten working days of
their receipt to the Manawatu-Wanganui Regional Council in a format
compatible with the Manawatu-Wanganui Regional Council systems.
h. The results from the monitoring required by Condition X shall be
collated, analysed and interpreted and included in the Annual Report, as
required by Condition X in the General Conditions.
i.

The first Annual Report produced as a requirement of this Consent shall
include

a

hydrogeological

conceptualisation

of

the

site.

The

hydrogeological conceptualisation, shall include, but not be limited to:
i.

Determining groundwater levels and flow direction at the site;
and

ii.

Describing on-site soils and geology.
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ATTACHMENT A – Photos

Photo looking west across the area where the proposed wetland is to be constructed.
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Photo showing the location of the discharge to Town Creek.
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ATTECHMENT B – Conceptual cross section
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ATTACHMENT C – Location of proposed groundwater monitoring wells
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