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Executive Summary
Central Hawkes Bay District Council (CHBDC) is in the process of preparing for the renewal of resource
consents for the Takapau Wastewater Treatment Plant (WWTP). The current discharge consent was granted
for 3 years to allow time for investigations of wastewater treatment process upgrade and discharge options.
The community has been engaged with to express their views on desirable wastewater treatment and
discharge method as well as address the concerns or implications on cultural values.
Beca and LEI have been engaged by CHBDC to assess treatment plant upgrade and effluent discharge
options that are suitable for the long-term solution, and will meet environmental and community drivers.
The long-term solutions are based on a design horizon to year 2048 with projected population growth of
approximately 245 people.
The wastewater currently undergoes treatment in a single oxidation pond. Pond effluent is discharged to the
Makaretu River. The current discharge permit is for discharge up to 216 m3/d in dry weather conditions.
Community engagement meetings were held (17 December 2019, 27 July 2020) for the purpose of
understanding perspectives, experiences, benefits, concerns and ideas of the community and stakeholders
regarding Takapau WWTPs, and for Beca to present some options that will be considered during the options
identification process, along with updates to the process.
The main drivers for the community are:
●

Discharge to the land is desirable
Conditional discharge to the land is acceptable
● More advanced technology than a stabilization pond is preferred
●

Through this process, several viable discharge and treatment options have been identified, ranging from
surface irrigation to effluent reuse and from the upgrade of current ponds through construction of a new
WWTP. Neighbouring landowners have expressed an interest in using the treated wastewater for irrigation.
From a cultural and community perspective, it is clear that the existing wastewater scheme servicing
Takapau will not be acceptable in the long term as it is. From a resource consent perspective, the system
has compliance challenges around discharge volumes, and at times suspended solids. For the purposes of
discussion and derivation of future scheme options, the following are assumed:
●
●
●
●
●

Do Nothing will not be acceptable long term.
Removal of the discharge to river is desirable.
A discharge or discharges across several locations to land are preferred by the community.
A conditional discharge to the river when climatic conditions do not allow discharge to land may be
tolerated.
Treatment technology upgrade is desirable especially if discharging partly to the river.

The following are a number of treatment and discharge schemes that could be considered for the future:
Scheme 1 – Treatment on existing site and discharge to land
Scheme 2 – Treatment on existing site and discharge to the river
● Scheme 3 – Treatment on existing site and conditional discharge to land and the river
●
●
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The long list of treatment and discharge options that could be applied to each of the schemes is:
Treatment option

Treatment Process

TM1

Pond enhancement: Supplementary aeration to the ponds, artificial aerated media.

TM2

Fixed film process or activated sludge treatment such as SBR, MBR

TM3

Tertiary treatment such as membrane filter, clarification, wetlands, filtration

TM4

Chemical precipitation

TM5

Worm farm

TM6

Disinfection

Discharge option

Existing discharge

DS1

Existing discharge to Makaretu River

DS2

Land based irrigation: slow rate irrigation or rapid infiltration beds, conditional
irrigation, soakage
Effluent reuse: Golf course irrigation or nursery irrigation

DS3

Deep bore injection

By taking into account community and iwi drivers, and with interest having been expressed in the treated
effluent for irrigation purposes, the preferred disposal option has become land treatment.
The shortlisted options are:
Option

Description

Option 1

Minor improvements at WWTP, slow rate land treatment

Option 2

Minor improvements at WWTP, dry months: slow rate land treatment, wet months:
high rate land dispersal

Option 3

Minor improvements at WWTP, high rate land dispersal

These options will be taken to consultation through the Long Term Plan process under
“#theBIGWasteWaterStory” to inform the preferred solution.
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1

Introduction

1.1 Purpose of the report
CHBDC has engaged Beca and LEI to identify wastewater treatment plant upgrade and discharge
(respectively) scheme options for Takapau WWTP, taking into account the current WWTP processes,
performance and compliance, including suitability for the future and community drivers.

1.2 Project objectives
The objective for this project is:
To develop a sustainable long-term solution for treatment and discharge of wastewater for Takapau, which
meets the needs of the environment and the community.
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2

Background

Central Hawkes Bay District Council (CHBDC) is in the process of renewing the resource consent for
Takapau Wastewater Treatment Plant (WWTP). It is likely that an upgrade of the existing plant and/or
discharge method will be required in order to meet future consent conditions. A recent community
engagement meeting (17th December 2019) identified some concerns from the community regarding
wastewater treatment quality and cultural values. However, the level of concern appears to be lesser than at
Porangahau and Te Paerahi.
The outcomes from the first community engagement are detailed below.

2.1 Community outcomes
2.1.1 17 December 2019
The first Takapau Community Engagement meeting was held on 17th of December 2019 from 1.00 – 3.00 pm
at Takapau Community Hall. During this meeting community members provided ideas of what changes
would be acceptable for the community regarding a new Resource Consent for the treated effluent discharge
in Takapau WWTP and ideas of what forms of treatment are preferable.
The main focus for the community is the receiving environment for the discharge. The preferred discharge is
to land, even if it involves the following:
●
●

Discharge to land across several locations.
Borrow land from farmers to reduce the discharge cost.

Less preferable but acceptable discharges include:
●

A combined discharge option to land and the river would be acceptable, but something more advanced
than a pond should be installed to provide improved treatment before discharge to the river. Discharge
from the pond is not good enough.
● Effluent could go through a natural wetland.
More detailed outcomes from the meeting is presented in Appendix A.
2.1.2 27 July 2020
A Community Engagement Meeting was held in Takapau on 27 July 2020. The progress to date was
presented, along with the options outlined in Section 10. Operational improvements made since the last
community meeting were also covered.
Feedback such as the following was noted at the meeting:
●

Council should buy the land so they can manage it
Everyone in the community has a responsibility to make sure they are careful with what they put down the
wastewater system
● Support for the removal of the wastewater from waterways and putting it to land, improving sustainable
practices
● Considering the population in Takapau, we can have it more close-knitted to protect the land/water/air.
We are trying to keep ahead of what the future will bring. i.e we are small and can control our activity.
●

The minutes of the meeting are in Appendix C.
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Current Site

3.1 Site location
Takapau Wastewater treatment plant is located in Burnside Road adjacent to Makaretu River Bridge in the
Central Hawkes Bay District Council (CHBDC), approximately 2 km North-East of Takapau.

Discharge to
Makaretu River
Natural wetland

Takapau WWTP

Figure 1 - Takapau WWTP location (aerial picture taken from Google maps)

3.2 Site Description
Wastewater from the community is pumped to the Takapau wastewater treatment plant (WWTP), which
consists of one clay-lined stabilization pond of approximately 0.6 ha, and discharges through a small natural
wetland. There is no incoming flow monitoring or screening facilities, therefore the only treatment occurs in
the pond. Part of the solids settles at the bottom of the pond in the sediment layer, where non-aerobic
conditions prevail and further treatment occurs. A portion of solids which remains in suspension along with
the nutrients and soluble solids are treated by the combination of bacteria and algae in aerobic conditions.
The bacteria assist with the oxidation of contaminants under aerobic conditions. Oxygen, for the process, is
provided by algae and one mechanical surface aerator. Treated effluent is discharged to the wetland, which

Takapau Options Report | 3256189 | 0.2 |15 October 2020 | 5

| Current Site |

provides additional treatment (solids removal, nutrient uptake during the growing season by vegetation)
before eventual discharge through a combination of evaporation and transpiration from the wetland, plus the
underground and overland flow to the river.

Figure 2 - Takapau WWTP Stabilization Pond

The effluent is discharged to the wetland via an effluent chamber, where the outgoing flow is monitored. A
perforated basket is installed in the effluent chamber to catch eels and debris which didn’t settle in the pond.

Figure 3 - Effluent discharge chamber and flow meter Transducer

From the effluent chamber, the treated wastewater is discharged to the natural wetlands. The wetlands were
re-furbished in 2014 and operated by Higgins contractors until 30th November 2018. Since that time, a Joint
Venture of Recreational Services and Veolia Water have been providing maintenance servicing. The latter
contractor has been requested by Central Hawkes Bay District Council to undertake maintenance and
routine blackberry spraying
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Figure 4 - Natural wetland and blackberry issue

The effluent undergoes final polishing in the natural wetland before entering the Makaretu River.
There is no discharge pipe from the wetland to the River, therefore the location of where effluent is seeping
into the stream is approximate.

Figure 5 - Effluent discharge from the wetland to
the Makaretu River

Figure 6 - Closer view of the effluent seeping point from the
wetland into the stream

3.3 Consent Requirements
In accordance with the provisions of the Resource Management Act 1991, and subject to its conditions, the
Hawke’s Bay Regional Council granted a short term resource consent on the 10th of December 2018
(Consent No: DP180115W and DP180124a) for CHBDC to discharge treated municipal (domestic)
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wastewater from the Takapau oxidation pond into or onto the land (wetland) in circumstances which will
result in that contaminant entering water.
Details of the Resource Consent:
Effluent to be discharged – Treated municipal sewage
● Rate of discharge – max 2.5 l/s (216 m3/d) based on dry weather flow (calculation method not stated in
consent)
● Consent duration – expiring 31 October 2021
●

The discharge consent includes conditions summarised as follows:
●
●

General – outlines the physical works to be undertaken on the plant.
Performance – the maintenance of the wetland and the following effluent quality parameters:

Table 1 - Current consent parameters

Parameter

Maximum Value

Failures allowed

Dry weather Flow* (Shall not exceed)

2.5 l/s (216 m3/d)

0

Total suspended solids (TSS)

100 mg/l

0

Carbonaceous Biochemical Oxygen Demand – 5 day (BOD5)

60 mg/l

0

*
●
●
●
●
●
●
●

Method of defining ‘Dry Weather Flow’ has not been specified in the consent

Monitoring – outlines the incoming and outgoing flow monitoring requirements
Discharge quality sampling – outlines the requirements for the sample type, constituents to analyse for
and the frequency.
Receiving Water Quality Monitoring – outlines the requirements for sampling at Makaretu River.
Aquatic Ecology Monitoring – outlines the requirements for macroinvertebrate sampling in Makaretu
River.
Groundwater Monitoring - outlines the requirements for Ground Waste Monitoring Plan (GMP).
Non-Compliance – outlines the steps to be taken in the event of the exceedance of the effluent standards.
Reporting – outlines the Reporting requirements and dates.

3.4 Current Performance
Table 2 summarises compliance for flow, cBOD5 and TSS for the last five years.
Table 2 - Summary of resource consent compliance by reporting year (red non-compliance, green fully compliant)

Parameter

15/16

16/17

18/19

Unknown#

Flow
TSS*

17/18

1/14

3/14

cBOD5*

2/13

19/20
Unknown#

1/13

1/13

* Number of failing samples vs number of samples taken
# Unknown – HBRC audit not available
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Takapau Oxidation Pond Compliance Report for the year ending 30 June 2019 was provided to Beca for
review along with the sampling data Takapau DP180011W – Quality Monitoring and Wastewater Outflow
Charts. The latter contains flow data since 2008 and the Quality Monitoring file contains data since 1999.
Flow is assessed in two ways against the flow condition (condition 5). Figure 7 from the compliance report
shows the daily data versus the consented 2.5 l/sec. Figure 8 shows the daily volumes for assessing against
the dry weather flow (DWF) consent of 216 m3/day. It should be noted that this is CHBDC’s representation of
the data in the 2018/19 compliance report, with a total of 164 non-compliant days for maximum
instantaneous flows.
If rainfall data is taken into account based on the rainfall gauge at Tukipo River at SH50, there are a total of
34 DWF days in the 2018/19 year. Using the DWF definition of 7 days without rain, there are a total of 11
non-compliant days for maximum daily instantaneous flow (data not shown).

Figure 7 – Daily Maximum instantaneous flow in the 2018/19 compliance year (taken from CHDC compliance report
2018/19, red non-compliant, green compliant).

Takapau Options Report | 3256189 | 0.2 |15 October 2020 | 9

| Current Site |

Daily volume 2018 / 2019 (m3/day) at Takapau oxipond

Consent Maximum (m3/day)

216

Consent Exceeded
Below Consent Maximum

Day

Jul-18

Aug-18

Sep-18

Oct-18

Nov-18

Dec-18

Jan-19

Feb-19

Mar-19

Apr-19

May-19

Jun-19 Year

1

294.894

257.076

245.574

238.842

153.792

228.294

260.892

113.922

63.054

76.734

68.292

77.202

2

297.018

254.844

246.024

233.874

138.492

221.22

254.79

104.274

59.562

94.194

65.07

77.202

3

311.418

258.174

231.948

228.906

137.556

243.594

238.788

108.522

58.122

84.312

65.736

70.704

4

296.856

272.034

332.91

238.518

134.334

299.358

220.428

96.372

61.146

74.862

75.672

70.524

5

284.562

315.63

609.534

238.842

118.746

266.436

216.342

84.402

55.944

75.942

85.032

80.406

6

279.144

384.84

749.646

212.706

111.438

259.38

205.38

79.326

52.704

68.454

75.15

105.516

7

278.676

369.864

716.112

207.198

113.616

247.14

204.48

76.104

61.074

67.374

74.214

90.468

8

260.532

345.078

741.978

207.378

106.83

236.52

197.838

71.046

56.646

78.912

90.27

80.352

9

278.442

330.498

629.442

201.6

106.974

230.904

194.4

68.346

82.206

95.292

96.39

75.294

10

276.93

310.104

518.094

196.218

97.776

228.33

192.078

68.202

99.342

75.726

97.2

71.766

11

266.364

294.444

459.522

186.102

90.324

219.33

191.34

67.176

120.204

76.554

96.948

67.824

12

259.506

290.556

415.44

208.854

96.318

262.998

185.526

70.236

84.042

99.63

68.292

71.1

13

252

276.174

388.062

219.096

100.08

287.766

183.474

65.358

85.806

83.07

122.094

203.634

14

248.004

279.072

361.242

197.298

85.266

290.754

194.238

66.276

104.328

81.288

93.942

185.85

15

254.826

287.532

353.844

192.366

77.274

262.008

215.514

67.932

90.036

76.32

72.018

124.794

16

385.272

277.83

343.818

188.226

67.896

236.772

226.116

66.708

79.29

74.628

59.076

94.932

17

395.028

267.966

325.638

193.518

59.13

232.722

213.48

62.082

83.376

70.02

68.814

80.208

18

368.46

265.806

315.486

183.06

57.726

225.288

201.348

64.62

104.058

66.636

61.992

71.334

19

350.37

259.704

303.768

175.284

56.466

216.342

194.022

59.706

86.652

69.93

62.91

62.838

20

330.534

254.754

304.722

174.582

63.324

229.248

166.104

62.964

115.866

71.208

63.594

58.626

21

317.034

246.24

295.182

170.928

94.698

228.942

147.438

64.098

110.61

69.894

62.442

55.854

22

304.272

241.668

283.734

169.938

76.878

255.78

137.574

76.482

110.16

80.928

63.396

54.108

23

295.326

282.42

269.388

176.544

60.138

225.09

140.796

87.678

127.422

106.722

62.91

54.504

24

288.666

283.176

273.042

169.416

55.71

269.496

152.514

78.102

121.536

115.812

63.18

58.806

25

281.754

270.9

269.838

155.826

68.796

373.248

145.494

90.828

119.322

127.422

64.098

52.92

26

282.582

257.688

260.478

150.534

294.318

368.73

157.968

72.198

94.14

134.946

64.188

48.582

27

271.872

248.814

258.444

150.804

316.35

352.836

135.126

71.874

82.152

98.01

65.25

45.936

28

265.932

245.25

256.734

152.694

280.278

329.418

130.626

67.428

100.872

84.996

66.222

44.73

29

265.644

236.97

265.374

163.17

260.64

315.9

129.546

102.978

86.544

67.23

44.748

30

273.654

246.636

250.38

186.696

247.95

297.018

125.676

103.896

76.572

66.258

45.414

31

265.428

261.072

282.402

113.814

93.834

Min

248

237

232

151

56

216

114

60

53

67

59

45

45

Mean

293

280

376

191

124

265

183

76

89

85

74

78

176

Max

166.122

75.186

395

385

750

239

316

373

261

114

127

135

122

204

750

Days over limit

31

31

30

6

5

31

6

0

0

0

0

0

140

Annual days over

31

62

92

98

103

134

6

6

6

6

6

6

Rolling 12 months

88

100

130

126

129

160

166

164

161

161

161

140

DWF days over

0

0

1

4

0

10

3

0

0

0

0

0

18

DWF max

0

0

315

239

0

299

239

0

0

0

0

0

315

Figure 8 - Takapau treated wastewater discharge flows (taken from CHDC compliance report 2018/19, red
non-compliant, green compliant).
CHBDC data shows a total of 140 non-compliant days in the year for daily total volume.
The consented daily volume is based on dry weather flow. However, the consent does not include a
definition of what dry weather flow is or how it is to be calculated. The blue highlighted rows in Figure 8 have
been added to show days based on DWF being ‘days without rain’ whereas DWF is normally defined as the
flow after a period of 7 days without rain. Using the calculations shown in Figure 8 above, the plant would
have been non-compliant 18 days of the reporting period.
Using 7 days without rain (Figure 9), there are a total of 4 non-compliant days for dry weather flow.
The maximum daily total flow of 749.6 m3/day was on 6 September, where there was a total of 129 mm of
rain in the three days leading up to the maximum flow.
The Regional Council assessment for the same period gave a moderate non-compliance for both the
maximum instantaneous flow and total daily volume. Beca are recommending that further investigations into
the calculations for this condition are undertaken.
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DWF 7 days without rain
Day
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
Min
Mean
Max
Days over limit
Annual days over
DWF days over limit
DWF days

2018
2019
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
294.894 257.076 245.574 238.842 153.792 228.294 260.892 113.922
63.054
76.734
68.292
77.202
297.018 254.844 246.024 233.874 138.492
221.22
254.79 104.274
59.562
94.194
65.07
77.202
311.418 258.174 231.948 228.906 137.556 243.594 238.788 108.522
58.122
84.312
65.736
70.704
296.856 272.034
332.91 238.518 134.334 299.358 220.428
96.372
61.146
74.862
75.672
70.524
284.562
315.63 609.534 238.842 118.746 266.436 216.342
84.402
55.944
75.942
85.032
80.406
279.144
384.84 749.646 212.706 111.438
259.38
205.38
79.326
52.704
68.454
75.15 105.516
278.676 369.864 716.112 207.198 113.616
247.14
204.48
76.104
61.074
67.374
74.214
90.468
260.532 345.078 741.978 207.378
106.83
236.52 197.838
71.046
56.646
78.912
90.27
80.352
278.442 330.498 629.442
201.6 106.974 230.904
194.4
68.346
82.206
95.292
96.39
75.294
276.93 310.104 518.094 196.218
97.776
228.33 192.078
68.202
99.342
75.726
97.2
71.766
266.364 294.444 459.522 186.102
90.324
219.33
191.34
67.176 120.204
76.554
96.948
67.824
259.506 290.556
415.44 208.854
96.318 262.998 185.526
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Figure 9 - Total daily flow 2018/19 assessed for DWF compliance (red text >216 m3/day, purple highlight true DWF day)

The compliance report included pond effluent quality data for cBOD5 and TSS. The results are summarised
in the Figures below.
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Takapau Oxidation Pond cBOD5 (g/m3)
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Figure 10 - cBOD5 Results 2018-2019
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Figure 11 - TSS Results 2018/2019

Takapau Options Report | 3256189 | 0.2 |15 October 2020 | 12

| Current Site |

The TSS trend shown in Figure 11 is typical for a pond-based treatment process, due to algal production in
the summer months.
The WWTP was given a compliance grade of moderate non-conformance for the reporting year. Table 3
summarises compliance for 2018-2019, based on the data reported to HBRC, with DWF compared with the
generally-used 7 days without rain.
Table 3 - Discharge consent compliance 2018/19

Parameter

Consent Value

Permitted
Exceedance

Reported
Exceedance

Based on
DWF

Maximum
Value

DWF L/sec

<2.5

0/365

164/3651

11/34

9.05

m3/d

<216

140/365

4/34

749

Filtered cBOD5,
mg/L

<60

0/12

0/12

-

37

TSS, mg/l

<100

0/12

1/12

-

105

The WWTP was given a compliance grade of moderate non-conformance for the reporting year.
The long term TSS compliance data is shown in Figure 12.
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Takapau Oxidation Pond Trend of Suspended Solids (g/m3) 2011 to 2020
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Figure 12 - TSS trend 2011-2020

Effluent total suspended solids have exceeded the Consent limit of 10 g/m3 fifteen times between July 2011
and February 2020 as shown in Figure 12 above. These exceedances tended to relate to the summer
We suspect non-dry weather flow is calculated, Consent has no definition of DWF. Maximum value is based
on the normal DWF definition 7 days with no rain.
1
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months – this is when algae concentrations will be at their highest in the pond. The minimum TSS for the
eight years was 10 g/m3 which was during the 2018/2019 year. The maximum was 433 g/m3 in November
2014. Annual averages for compliance years ranged between 46.8 g/m3 and 89.4 g/m3. The results for
2018/2019 year have returned both the lowest minimum and one of the lowest averages for the 8 years
considered.
The long term cBOD5 compliance data is shown in Figure 13.
80

Takapau Oxidation Pond Trend of BOD5 (g/m3) 2011 to 2020
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Figure 13 – Pond effluent cBOD5 trend 2011-2020

The minimum cBOD5 for the eight-year period was 7 g/m3 and the maximum was 76 g/m3. Annual averages
for compliance years ranged between 18.8 g/m3 and 40 g/m3. The results of 2018/2019 year have returned
both the lowest maximum and the lowest average for the 8 years as shown in the Figures above.
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Figure 14 - Pond effluent nitrogen species trends

Some data was available (December 2018 – March 2020) for the currently unconsented parameters of total
nitrogen, ammonia, nitrate and nitrite. The ammonia showed a typical trend for oxidation pond effluent,
where in the winter months the nitrification decreases due to low temperatures and high flows, improving in
the warmer months with lower flows.

Figure 15 - Pond effluent phosphorus levels

Total phosphorus (TP) and dissolved reactive phosphorus (DRP) are on average quite low in the pond
effluent. Both of these are non-consented parameters currently. TP will show increases in the summer
months with the elevated TSS due to algae growth, and the phosphorus contained in the algae cells.

3.5 Current Issues
Beca conducted a site visit on 17th of December 2019 to identify the current issues on site. During this visit
the Takapau WWTP operator and CHBDC were present.
There are no major current issues with the plant. However, it was noted that there is no flow meter to
measure incoming flow (despite there being reference to it being required in the resource consent), or
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screening. That said, surprisingly there was no large debris around the pond embankments as expected for
plants with no screening.
The natural wetlands currently have blackberry issues and require spraying.
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4

Basis of Design

4.1 General
Takapau WWTP is owned and operated by CHBDC. The plant was constructed in 1982. No structural
upgrades have been made since. Resource Consent DP980271Wa was granted 22nd of December 1999 and
expired on 31 May 2018. The new short- term consents DP180115W and DP180124A were granted 10
December 2018, with the consent expiring on 31 October 2021.

4.2 Design horizon
The upgrade of the Takapau plant is to be sized for a 30-year design horizon (to 2048). It is estimated that
approximately 215 households (530 people) were contributing to the plant in 2018. By 2048, the number of
households is predicted to be 245, with a population of 545.
The population growth forecast2 for the Takapau township is presented in Table 4 and Table 5 below.
Table 4 - Location of Projected Central Hawke's Bay District Household Growth 2018-2048

Central Hawke’s Bay District Long Term Planning Demographic and Economic Growth Directions 20182048, 28 August 2017, Economic Solutions Ltd.
2
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Table 5 - Location of Projected Central Hawke's Bay District Population Growth 2018-2048

4.3 Site constraints
The effluent from the WWTP pond is discharged to a wetland located on the opposite side of the road to the
WWTP (see Figure 1). The main WWTP is approximately 0.9 ha, and is owned by Central Hawke’s Bay
District Council, but the wetland site is leased from Sulida Design Limited (the latest agreement was signed
in 2012). This poses a risk to Council long-term as the wetland site is owned by another party. The wetland
area will now be considered a HAIL (Hazardous Activities and Industries List) site due to the treated
wastewater discharge.
The oxidation pond is approximately 0.6 ha which covers most of the site. The wetland site covers the whole
of the leased area.

4.4 Flows and Loads
There is no flowmeter on the inlet pipe at the Takapau WWTP (despite this being a requirement in the
resource consent, noted as a current non-compliance), hence effluent daily volumes and incoming
wastewater characteristics have been used to calculate future flows and loads.
Actual flows for the period 2008-2019, and future flows are summarised in Table 6 below. Future flow is
based on theoretical flow per capita (typical values in New Zealand) and future flow actual is based on the
actual flow per capita based on future population. The actual flow per capita is estimated from the pond
effluent volume at the current population of 530 people. Both future flows are estimated for the future
population of 545 people projection provided in Table 5 above.
Table 6 - Takapau Current and Future (2048) WWTP Flows

Parameter

Effluent
Volume
18/19
(m3/d)
20

Actual Flow
per capita
(l/h/d)

2048 Flow
based on
actual
(m3/d)
11

2048
theoretical
flow (m3/d)

38

Theoretical
flow per
capita
(l/h/d)
-

Dry Weather Flow

67

126

150

69

82

Average Flow
(ADF)
95%ile Flow

180

339

250

185

136

446

841

-

458

-

Max Flow

750

1415

300

771

164

Min flow

-
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Effluent volumes include infiltration in the network and rainfall in the pond during rain events. Therefore, it is
assumed that the incoming flows include all these components. There is no information that infiltration will be
decreased in the future, and therefore we assume that the infiltration portion will remain the same in the
future.
The average daily flow (ADF) per capita doesn’t compare well with the theoretical flow per capita as the latter
includes wastewater only, without any allowance for inflow and infiltration. It is difficult to determine what
portion is infiltration as the only data available is daily volumes of the pond effluent. However, given a
common infiltration rate is around 25%, ADF without infiltration would be around 254 l/h/d, which would
compare well with the theoretical data.
The maximum daily effluent flows include peak instantaneous wet weather flows (PIWWF) coming into the
plant, however it is difficult to determine PIWWF based on the effluent flow meter, as the flow is balanced
through the pond before it is discharged to the wetland. The maximum flow discharged from the pond, at 750
m3/d, can be considered an average maximum daily flow for incoming wastewater only, but not PIWWF. It is
unclear how much freeboard the pond itself has, and therefore the ability to balance incoming peak flows.
There is no indication that infiltration will be reduced in the future, given the size of community and the cost
of network improvements required to reduce infiltration. Furthermore, it is expected that future infiltration
rates may increase due to Climate changes, therefore we propose to use the Future Flows based on actual
rate per capita for the basis of design to allow for a hydraulic capacity on the wet days.
It is recommended that a flow meter is installed to monitor incoming flows to collect a flow data for the future
upgrade design.
Only 4 sets of data (2017) were provided for the influent wastewater at Takapau WWTP. Incoming composite
wastewater samples were taken from the Meta Street Pump station. The average concentrations have been
provided in Table 7 below for comparison with literature.
Table 7 - Takapau WWTP Incoming Wastewater Characteristics

Parameter

Typical3

Average

Range

COD, mg/L

251

156-391

Weak
339

Ave
508

High
1016

Unfiltered cBOD5, mg/l

113

76-148

133

200

400

TSS, mg/L

182

112-269

130

195

389

VSS, mg/L

168

105-244

101

152

304

ISS mg/L

14

7-24

29

43

96

TKN, mg/L

36

26-50

23

35

69

Ammonia, mg/L

26

15-37

14

20

41

TP, mg/L

4.6

3-6

3.7

5.6

11

SRP, mg/l

2.8

2-4

Faecal Coliforms cfu/100ml

6.1x106

0.8x106-10.9x106

103-105

104-106

105-108

E.Coli cfu/100ml

3.3x106

0.6x106-7.8x106

It appears that the majority of parameters for the Takapau plant fall under, or within, the expected averages
for typical wastewater. It should be noted that the samples were taken on days that were either wet, or had
rain the day before, so the samples would likely have been diluted (flow data shows I&I issues). However,

3

Metcalf & Eddy Wastewater Engineering Treatment and Resource Recovery 5th Edition Table 3-18
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there is insufficient data to make any further conclusions, and therefore typical average strength wastewater
characteristics will be adopted at this stage to define the future loads.
The Future load for Takapau WWTP can be determined either using load per capita data from literature
applying for the future population of 545 people from Table 5. Or it can be determined using typical
wastewater characteristics for the average strength wastewater from Table 7 above and an average future
flow of 185 m3/d estimated entering the plant in 2048 as presented in Table 6. The results of both load
determination methods are provided in Table 8.
Table 8 - Future (2048) loads to Takapau WWTP

Parameter

Load per Capita4 (g/p/day)

Future (2048) Load (kg/d)

COD

193

105

Future (2048) Load Actual
(kg/d)*
94

Unfiltered
cBOD

76

41

37

TSS

74

40

36

VSS

-

-

28

ISS

-

-

8

TKN

13.2

7.2

6

Ammonia

7.7

4.2

4

TP

2.1

1.1

1

-

-

-

SRP

*The future loads based on actual sample concentrations have been disregarded owing to the low sample size.

Both load estimation methods above provide very similar future loads to Takapau plant, therefore Future
Load values are proposed to be used for the purpose of this report as a more conservative approach.
However, it is recommended for any further design work that Council undertakes incoming wastewater
characterisation sampling to understand the nature of the wastewater coming from the network.

4.5 Treated Wastewater Quality Objectives
Given current consenting trends nationally, and the sentiments expressed at the community engagement
meeting, we assume that the Takapau WWTP will likely need to achieve a higher effluent quality than the
current consent, for all possible discharge environments. However, we recommend that CHBDC engage with
HBRC to assess whether this assumption aligns with how HBRC intend to apply their rules and policies.
At this stage we have not stated what quality is required, but will comment on it in qualitative terms
dependent on the discharge option(s).

4.6 Geotechnical Investigations
Currently, there is no information available, and this will need to be investigated during the design process.
The existing pond is clay lined. At this stage it is unknown what HBRC’s position is regarding the structure
and potential leakage to ground. This may potentially be investigated in later stages, depending on the
preferred option.

Average figures taken from Metcalfe & Eddy Wastewater Engineering Treatment and Resource Recovery
5th Edition Table 3-18
4
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4.7 Survey
No survey has been done for the Takapau site at this stage. It is recommended that surveys are undertaken
at each site during the concept design stage.
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5

Possible Future Wastewater Scheme Architecture

5.1 Preamble
From a cultural and community perspective, it is clear that the existing wastewater scheme servicing
Takapau will not be acceptable in the long term as it is. From a resource consent perspective, the system
has compliance challenges around discharge volumes, and at times suspended solids. For the purposes of
discussion and derivation of future scheme options, the following are assumed:
●

Do Nothing will not be acceptable long term.
Removal of the discharge to river is desirable.
● A discharge or discharges across several locations to land are preferred by the community.
● A conditional discharge to the river when the climate conditions don’t allow to discharge to land may be
tolerated.
● Treatment technology upgrade is desirable especially if discharging party to the river.
●

5.2 Historical agreement of the treatment schemes
As part of the current resource consent (granted 10th December 2018) re-consenting application5 process,
CHBDC undertook a survey to understand if the community agreed or disagreed with the proposed
wastewater treatment and discharging solutions. The feedback form with the following proposal:
“The Central Hawke’s Bay District Council propose building a treatment system that reduces or eliminates
the need to discharge the treated wastewater into the Makaretu River as is done now. This would require
spreading the wastewater onto land and growing grass, crops or trees. If little or no treated wastewater goes
into the river, it will help to improve the river quality.”
was sent to the community questioning if they agreed or disagreed with the proposal and requesting any
comments related to the answer. Twenty-nine residents provided feedback and returned signed forms
between 9th and 19th February 2018. Twenty-six responses agreed with the proposal and three disagreed.
Where agreement comments were provided it was largely positive with a few concerns regarding the cost.
All survey forms including the comments are provided in Appendix C.
The proposal to the community was based on the four choices CHBDC had in the re-consenting application:
●

Continue with the existing treatment system;
● Commit to a conventional upgrade of the existing plant by installing additional treatment stages (most
likely clarifiers, phosphorus removal and UV treatment), while retaining the existing method and discharge
point; or
● Commit to fully land-based treatment involving discharge to land;
● Commit to dual system (involving discharge to land when there are dry ground conditions and discharge
to the river at other times).
CHBDC proposed to further research the feasibility of land discharge/land treatment with the possibility of
implementing a system of this kind in Takapau. At the time the CHBDC also recognised that investigations
would take some time and would not have chance of being completed in time for the consent renewal.
The consent was renewed for three years to allow the relevant investigations to be carried out. As part of the
investigations required for the new discharge consent, the following are a number of treatment and discharge
schemes proposed for consideration for the future:

5

Takapau wastewater treatment plant re-consenting 28 February 2017, Mitchell Daysh

Takapau Options Report | 3256189 | 0.2 |15 October 2020 | 22

| Possible Future Wastewater Scheme Architecture |

5.3 Scheme 1 – Treatment on existing site and discharge to land
The scheme would see wastewater treatment with the pond as it is currently, with the addition of disinfection
of the effluent before discharge should it be required. The upgraded system would at least include an inlet
flow meter, screening, and the existing pond. Depending on the type of land application (rate and method),
there may be a need to reduce solids to a level which can be effectively disinfected using UV. TSS removal
may also be required, even if disinfection isn’t, to allow the treated effluent to pass through the holes in the
irrigation system. We have therefore assumed solids removal and disinfection is required at this stage for all
land application options.
Treated effluent will be discharged to land. As the full nature of available soils and strata are not yet known,
both high and low rate application to land can be considered as sub-options.

5.4 Scheme 2 – Treatment on existing site and discharge to the river
Treatment as per Scheme 1, with improvements as required for example the addition of a dissolved air
floatation (DAF) process to remove TSS following the pond and prior to a UV system. Treated effluent will be
discharged to the Makaretu River through an upgraded wetland.

5.5 Scheme 3 – Treatment on existing site and conditional discharge to the
river
Treatment as per Scheme 1. Treated effluent will be discharged to land under dry ground conditions and to
the Makaretu River through an upgraded wetland when discharge to land is not viable (high soil moisture
content). As the full nature of available soils and strata are not yet known, both high and low rate application
to land can be considered as sub-options.
Table 9 - Scheme 3 sub-options

Treatment\Discharge

Land

Land

(Slow rate)

(RIB)

✓

✓

✓

✓

Makaretu River

Scheme 1
Scheme 2

✓

Scheme 3

✓
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6

Treatment Options

6.1 In-Pond Enhancements
TSS is a typical issue for pond-based systems given the algal growth encouraged by the surface area
(exposure to light) and nutrient availability in ponds. Takapau oxidation pond struggles to achieve TSS
compliance at times, therefore pond enhancements would target TSS reduction in particular to meet existing
consent requirements.
Should additional treatment be required, the existing pond could be enhanced by either upgrading the
current aeration and mixing capacity (or similar), or considering a tertiary add-on potentially with a UV unit if
disinfection is required. Pond enhancement is a relatively cheap and simple way to upgrade the existing
pond system.
6.1.1 Supplementary Aeration
Target TSS, BOD and ammonia.
There are many different types of pond aeration systems which range from blower systems through to
floating mechanical aerators. “Aquarator” is an example of a floating pond aeration and mixing system. It is
designed to keep sludge in suspension, keep the water column in the pond fully mixed, and provide oxygen
for the biomass (bacteria that treat the wastewater) to enable good treatment performance.
Operational input: Low
Residuals: Periodic pond desludge
6.1.2 Artificial Aerated Media
Target TSS, BOD and ammonia.
Bio-Shells or Bio-Domes are another form of a retrofit for oxidation pond systems. They take the form of
concentric layers of media in the shape of a shell or dome. They are lowered onto the pond floor fixed to a
weight. An aeration system beneath each device diffuses air up between the shells and past the biomass
growing on the surface of the shells.
One of the objectives of the devices is to provide a secure (against wash out) growth surface for a nitrifying
biomass population to grow and remove BOD and ammonia in the water column.
It is understood that this process has been effective at very low winter temperatures in the mid-west USA but
is has not so far been proven in New Zealand.
Hanging curtains are another form of media, which can be supplemented with aeration in order to encourage
nitrifier growth. The vertical curtains provide a medium for biofilm attachment and are spaced 300 mm apart
with flow between the curtains generated by aeration which also provide extra oxygen for the biomass.
6.1.1 In-pond enhancements summary
Table 10 - In-pond enhancement example sites

Process

Location

Performance

Comments

Aquarator
(supplementary
aeration)

Waipukurau

Good

No formal testing data available. Gained in
popularity in NZ, although no performance data
available

Waipawa
Cromwell
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Bio-Dome/BioShell

Heriot

Mixed

Kaitangata

Mixed

Pahia

Unknown

Hanging
curtains

Waipawa

Non-compliant

Largely ineffectual.

Waipukurau

Non-compliant

May be due to inappropriate choice of aerators
(Aquarators) for this application.

Aquamats

Raglan

Mixed

Appear to perform well for a few years, including
providing nitrification, but all three sites have had
maintenance issues (lack of) with air lines.

Te Kauwhata
Matamata

No clear performance data available

Current NZ agents are Brickhouse but they have
declined to supply them recently where there
needs to be an undertaking to meet a particular
process outcome/performance guarantees.

Operational input: Low
Residuals: Periodic pond desludge

6.2 Post-Pond Enhancements
6.2.1 Additional maturation ponds
Target TSS, BOD and ammonia.
Another pond enhancement could be the addition of maturation ponds to the existing system. This
technology is widely used in New Zealand. Ammonia removal performance of this system has been variable
at North Island pond sites, which illustrates the inherent difficulty in predicting the performance of such
systems – refer to Ratsey (2016), provided in Appendix C.
Operational input: Low
Residuals: Periodic pond desludge (increase on current)
6.2.2 Lamella Clarifier
Target TSS (and phosphorus removal when combined with coagulants).
Lamella clarifiers act as a high rate settlement process i.e. small footprint compared to a conventional
settlement tank. Inclined media (tubes or plates) is submerged in a tank, with flows passing upwards through
the media. The media attracts the solids particles by providing a large surface area, and this is either washed
off during maintenance, or the sludge slides down the plates to a hopper where it is removed during a desludge cycle.
Combined with alum dosing on the feed to the unit(s), this is also effective for P removal.
Operational input: Daily attendance on site
Residuals: Sludge recycled to pond. Periodic pond desludge (increase on current)
6.2.3 Sand or Disc Filters
Target TSS, BOD associated with TSS (and phosphorus removal when combined with coagulants).
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Sand filters such as the Works Filter System sand filters require coagulant dosing prior to the sand filter.
Backwash is returned back to inlet of the pond. The backwash flow from the sand filters contains TSS, BOD
and contaminants associated with the chemical dosing, which potentially can reduce the hydraulic retention
time in the pond and will increase the rate of sludge accumulation.
Disc filters contain a physical barrier such as a customised cloth or a mesh installed on a number of discs,
which filter the flows. Disc filters are proven to achieve very good performance at WWTPs which are not
pond based, although TSS above 100 mg/l can be an issue. Algae issues with these filters is consistent
across NZ, the main issue being that filters block up too quickly or the unit is hydraulically de-rated (flows
reduced in order to continue filtration).
Operational input: Daily attendance on site
Residuals: Sludge recycled to pond. Periodic pond desludge (increase on current)
6.2.4 Dissolved Air Flotation (DAF)
Target TSS and phosphorus removal.
However, in this case, they are aided, rather than hindered by the low SG of the solids. Polymer is added to
the feed and aeration is applied in the unit, which causes the flocculated sludge to rise and form a blanket. If
not properly optimised, the operational cost of chemicals can be high.
Operational input: Daily attendance on site
Residuals: Sludge recycled to pond. Periodic pond desludge (increase on current)
6.2.5 Actiflo
Target TSS.
The Actiflo process uses sand-ballasted flocculation to remove TSS from the wastewater, generally after
pond systems. The process results in a clear-looking treated wastewater which is simple to disinfect via UV
disinfection. Actiflo can perform well but requires chemical coagulants and very expensive sand replacement
(a proprietary product).
Operational input: Daily attendance on site
Residuals: Sludge recycled to pond. Periodic pond desludge (increase on current)
6.2.6 Micro-filtration (MF)
Targets TSS and pathogens.
Installed on a number of pond systems around New Zealand. Often considered to provide a higher level of
treatment than strictly required for the receiving environment, it does not provide nutrient removal, but will
remove pathogens and TSS. It can be used for P removal when combined with chemical precipitation.
Effluent quality may be suitable for some re-use applications (non-potable uses, not for stock or human
consumption).
Operational input: Daily attendance on site for routine checks
Residuals: Sludge recycled to pond. Periodic pond desludge (increase on current)
6.2.7 Package Plants
Package plants can be designed to target specific parameters, using processes such as activated sludge or
fixed film (outlined in section 6.3) in customised configurations for polishing. They have a small footprint, and
sludge generated can be returned to the inlet of the pond to settle out with the pond sludge. They require
pumping of flows, and may require aeration depending on the process used.
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Operational input: Daily attendance on site for routine checks
Residuals: Sludge recycled to pond. Periodic pond desludge (increase on current)
6.2.8 Worm farm
The process is a type of packed bed reactor, using timber shavings as a medium. The shavings layer is
populated with worms and a micro flora biomass. The effluent is sprinkled on the surface of the bed, trickles
through and is gathered in the drainage layer and discharged. Over a period of time a layer of worm humus
at the top of the bed is formed. The worms keep the bed in good condition by moving waste to the top layer
and also contribute to the aeration of the bed as they create tunnels through it due to their activity. This
process has not proven to be very successful in New Zealand as worms are very sensitive to nutrient and
hydraulic shock loads. In the event of killing the worms due to shock loads, a new system has to be
established.
Operational input: Regular checks
Residuals: shavings to be disposed of (contaminated waste)
6.2.9 Post pond enhancements summary
Table 11 - Post-pond enhancement example sites

Process

Location

Performance

Comments

Additional
maturation
ponds

Widely used including
Blenheim, Motueka, Nelson,
Christchurch, Leeston,
Timaru, Oamaru, Invercargill

Generally reliable
if target
performance is
not too stringent

Very low maintenance and normally
no energy input.

Lamella
clarifier

Waipawa

Unreliable

Shortcomings appear to be related
to low specific gravity (SG) of the
solids, gas release lifting the flocs,
incorrect dosing of coagulant

Very good

Being fit for purpose is important.

Very good

Poor track record on algal removal

Waipukurau
Paihiatua
Woodville

Sand filters

Coromandel (no longer in
use)
Pauanui (no longer in use)
Waipawa

Poor
Poor

Waipukurau

Disc filters

DAF

Te Puke (AS)

Very good

Pauanui (IDEA)

Very good

Whitianga (IDEA)

Very good

Morrinsville (pond)

Poor

Waihi

Very good

Pahiatua (full scale trial DAF)

Very good

Don’t perform well with high algal
loads
Excellent downstream of activated
sludge

Physical and chemical set up needs
to be just right and maintained.
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Seems to be much more suited to
low SG organic solids than lamellas
are.
Actiflo

Gore

Good

Ngaruawahia

Good except
when algae levels
very high

Rodney DC

MF

Mixed

Motueka

Very good

Dunedin Airport

Very good
(membrane
replacement after
12 years as
expected)

Matamata

Very good

Maungatoroto
Dannevirke

High algal loads changes the
chemistry of the water, making the
coagulant less effective
High sand loss – very expensive to
replenish
Membranes struggle hydraulically
with variable feed quality and
presence of some types of solids
(e.g. algae). When this happens, a
chemical consumption tends to go
up.
Seem to do the intended job but
maintenance is important. Can be
problematic if load of sticky algal
particles is too high or chem dosing
set up not correct.

Taihape
Helensville

Problematic

Wellsford
Package
plants

Jack’s Point Queenstown

Can be reliable and selected to
match incoming flows and loads.
There are a lot of suppliers in NZ
and most of them are reliable and
reputable.

Fonterra Waitoa (for
domestic waste)
Battle Training Facility
(Ardmore)

Worm farm

Save on design costs.

Kaka Point, Owaka, Stirling,
Lawrence, Tapanui

Unreliable

Trial - Rotoiti

Not taken to fullscale

Worm farm is a misnomer. Worms
play a minor role. Main treatment is
biofiltration through wood shavings.
All installations were for effluent
improvement, not as stand alone
process.

6.3 Pond alternatives
The following pond alternatives used high rate fixed film or activated sludge treatment methods which can
achieve much better levels of effluent quality than a stabilisation pond. However they require a step change
in the level of complexity and operator attendance and result in a biosolid waste stream that needs to be
stored, processed and disposed of.
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6.3.1 Activated Sludge
Target TSS, BOD, TN, ammonia (and P removal with the use of coagulants).
Changing the treatment process from a wastewater stabilization pond to an activated sludge process will
achieve a high quality effluent. Converting the existing pond directly into an activated sludge plant is not
considered feasible, due to insufficient depth in the pond. Construction would be complex, with temporary
works being required and no redundancy available. A conversion from the pond system to an activated
sludge plant could be done in two ways:
●

Empty the existing pond, remove sludge and contaminated ground from site. Only then construction of
the new system can take place, including under drainage and gas relief system, pond liner, surface based
aeration system and recycle system. A separate clarifier would be required. It would not be viable to
maintain treatment and compliance whilst undertaking a pond conversion at this site
● Construction of a purpose built concrete or steel reactor is the preferable long-term solution. Liners have
an expected life of 25 years, while concrete or steel have 100 and 50 years respectively. Activated sludge
is a more complex solution in terms of operation, with the operating expenditure increasing significantly
due to aeration, pumping and sludge handling and disposal requirements.
A membrane bioreactor (MBR) is an activated sludge process which uses membranes instead of a clarifier to
separate solids from the treated wastewater.
Activated sludge plants are available in package treatment plants which are modular and can be scaled up to
meet the demands of growth or tighter consents. SBR Activated Sludge as Replacement
Target TSS, BOD, TN, ammonia (and P removal with the use of coagulants).
Sequenced Batch Reactors (SBR), as opposed to a conventional flow-through activated sludge system, have
treatment and sedimentation of the biomass occurring in the same tank in a timed sequence. This allows
SBR systems to be designed with a high degree of flexibility in terms of treating varying flows and
concentrations (typically experienced in seasonal population), and to achieve specific treatment quality
requirements. Typically, a depth of 4 to 5 m is required, and conversion of an existing oxidation pond can be
difficult and impractical. SBRs tend to work more reliably in a reactor configuration that is designed
specifically for that application rather than in a retrofit of a sub-optimal space.
SBR is a cost-effective solution for secondary treatment of wastewater, as it allows for the treatment of
variable flows, requires minimum operator intervention, allows anoxic or anaerobic conditions to occur in the
same tank, has a reasonably small footprint and very good solids removal efficiency.
Again, SBRs are relatively power-hungry with aeration and pumping requirements.
6.3.2 Fixed Film Processes
Utilising the same bacteria as activated sludge (in a different configuration), a fixed film process (e.g.
submerged aerated filter (SAF), biological trickling filter (BTF), rotating biological contactor (RBC)) utilises a
biofilm attached to media (typically plastic in various shapes and forms) in a tank to treat the wastewater. A
clarification step is also required to separate the solids (biomass) that slough off the media. Fixed film
processes could be used in place of the existing plant, in parallel (as side streams) or as tertiary treatment,
and will target BOD and ammoniacal nitrogen. Use of package fixed film treatment systems are common in
Europe as part of standardised small community designs and can be relatively simple to operate. Trickling
filters in particular can have high capital costs but low operating costs, due to no mechanical aeration
requirements.
Fixed film processes are available in package plants, which, being modular, can multiply up to meet the
incoming flows and loads, and treated effluent requirements.
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Rotating biological contactors (RBC) require primary and secondary sedimentation which can make it more
complex than a typical package plant, which often don’t require a primary sedimentation step. Suppliers are
able to incorporate the three stages into one package plant, usually for 500 population equivalent or less.
RBCs are very common abroad, however there are no installations for domestic wastewater treatment in
New Zealand.
Table 12 - Pond alternative example sites

Process

Location

Performance

Comments

Activated
sludge

Piopio

Very good

Work well if operational parameters
adhered to

SBR

Kerikeri, Mangawhai, Whitianga,
Pauanui, Whangamata, Morrinsville,
Waihi Beach, Maketu, Acacia Bay,
Kinlock, Motuoapa and Wanaka

Very good

Reliable, easy to operate (fully
automated with some operatorchangeable parameters)

Fixed film

BTFs - Gisborne, Greymouth and
Napier (no clarifiers, identified as
requiring clarifiers)

Good

BTF is, in general a stable, reliable
treatment process when coupled
with a clarifier or used in
conjunction with AS in TFSC
configuration (very common in
British Columbia). Performance is
virtually never at the upper limits of
what is possible. Will nitrify if very
lightly loaded or in 2 stages.

Glendhu Bay Holiday park

Levin
RBCs – Chatham,
Duvauchelle
Kerikeri

Unreliable (in
poor repair)
Good

RBCs used extensively on small
installations in the UK. Generally
stable, reliable if loaded correctly
but not outstanding performers.

6.4 Natural Treatment Systems
6.4.1 Tertiary Wetlands
Constructed wetlands attempt to mimic natural wetlands by directing water flow through flooded beds of
emergent aquatic plants. Like natural wetlands they can store, assimilate, and transform contaminants
before they reach waterways. They are usually shallow to prevent drowning the aquatic plants, with a typical
water depth of 0.3m. In some applications, the inlet of a constructed wetland also contains a deeper section
or forebay where there is an absence of aquatic plants before the water flows on to shallower sections. The
forebay buffers the flows and protects the wetlands (from excessive solids) should upstream treatment
processes not perform as expected.
Primarily, tertiary wetlands are used to regulate flow as the target parameter. They are typically considered
aesthetically pleasing, can be considered culturally acceptable and provide habitat for wildlife. If configured
AND maintained appropriately, they can reduce effluent BOD, TSS and nitrogen. They can also be a useful
precursor to a UV disinfection stage. Disadvantages to this option is that new contaminants can be
introduced by birds and decomposition of plants, and they require significant maintenance every 5 years or
so. Retention times for tertiary wetlands are typically 1-3 days.
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6.4.2 High rate algal ponds
High rate algal ponds as trialled in Gisborne, Cambridge and Christchurch have not been considered further
due to the large area requirement and the very high peak wet weather flows received at the WWTPs. To
date, no local authority to our knowledge has proceeded to a full rate implementation of a high rate algal
pond system.

6.5 Chemical Phosphorous Precipitation
Phosphorus can be removed from wastewater by incorporation into solid chemical precipitates via
coagulation which can be subsequently removed by a solids separation process (e.g. clarification).
The three major chemicals used for phosphorus removal are aluminium salts (primarily alum), iron salts
(primarily ferric chloride) and hydrated lime (calcium hydroxide).
All three chemicals have the potential to meet the final effluent phosphorus requirements. Capital costs for
an alum or ferric tertiary removal system are expected to be similar. However, a bulk lime silo and make-up
system is likely to be more expensive than bulk alum/ferric PE tanks. Alum is significantly cheaper than
Ferric Chloride in terms of operating costs in NZ. Lime reacts with the alkalinity in the water which means the
dose rate is independent of the amount of phosphorus to be removed.
The dose rate for lime is therefore uncertain (and hence cost is uncertain) without jar testing, there is
potential to be cost competitive with alum. Alum has no significant material handling issues; however ferric
chloride is highly corrosive and lime slurry can be difficult to handle. If lime is used, re-acidification may be
required post-phosphorus removal to lower the pH in the effluent to <9.

6.6 Disinfection
6.6.1 Ultra-Violet (UV) disinfection
Target pathogens present in the wastewater (measured using eg E.Coli as an indicator organism).
Disinfection could be applied to all the treatment options. Effective UV disinfection relies on light being able
to pass through the water to reach and deactivate the microorganisms. There are two main obstacles to the
passage of the light through wastewater - light being absorbed by dissolved contaminants, and light being
obstructed by TSS. Due to normal algal growth in waste stabilization ponds, the treated effluent is typically
high in TSS. The effectiveness off UV disinfection can vary from moderate to very good (Ratsey, 2016).
However, to achieve high level of disinfection TSS removal and higher treatment may be required.

6.7 Summary
Table 13 - Summary of the oxidation pond upgrade options

Target
parameter

Advantages

Supplementary

TSS, BOD,

Treats all parameters

Limited technologies

Whakatane,

aeration

Ammonia

except pathogens and

available for pond-based

Matamata, Wairoa,

phosphorus

upgrades

Te Kauwhata

Description

Artificial aerated
media

Disadvantages

Successful
sites

TSS/Algae still an issue

Pond Tertiary
treatment

Takapau Options Report | 3256189 | 0.2 |15 October 2020 | 31

| Treatment Options |

Description

Target
parameter

Advantages

Disadvantages

Convert pond to

TSS, BOD,

Reliable performance

High CAPEX and OPEX

activated sludge

Ammonia

High level treatment

More complex to operate

(AS) with new

can be achieved

Sludge to dispose of

clarifier or install

Treats all parameters

new MBR type AS

except pathogens,

system

unless membranes are

Successful
sites
Te Kuiti

used
SBR (as

TSS, BOD,

Can be fully automated

Not suitable to retrofit the

Mangawhai,

replacement for

Ammonia

Treats all parameters

existing pond

Whitianga, Pauanui,

except pathogens

Complex control

Whangamata,

Can achieve good

High CAPEX and OPEX

Morrinsville, Waihi

quality effluent

costs

Beach, Maketu,

Sludge to dispose of

Acacia Bay, Kinlock,

pond system)

Motuoapa, Russell
Kerikeri
Fixed film process

TSS, BOD,

Treats all parameters

Less CAPEX and OPEX

Tokanui Hospital

(parallel or tertiary)

Ammonia

except pathogens

than ASP & SBR

Milton

Reliable performance

Less complex to operate

Levin

than ASP & SBR

Greymouth

Sludge to dispose of
Tertiary membrane

TSS,

Utilising existing

Moderate CAPEX and

Maungatoroto,

pathogens

WWTP

OPEX

Matamata,

Small footprint

Membrane cleaning

Dannevirke,

Pathogen removal

required (chemicals)

Motueka, Taihape,

Colour removal

Some sludge to dispose of

Kaitangata, Heriot

Utilising existing

Variable performance on

Ngaruawahia

Lamella clarifier,

WWTP

pond algal solids in NZ

Gore

Actiflo

Small footprint
Utilising existing

Chemicals required

Waihi

WWTP

High OPEX

Solids removal via

DAF

Tertiary wetlands

TSS

TSS, BOD, P

Small footprint

Sludge to dispose of

Soluble BOD

Aesthetically pleasing.

Where would the

(solids,

Potentially culturally

compliance point be?

nutrients and

acceptable

Can introduce other

pathogens can

Provides wildlife habitat

contaminants e.g. bird

increase)

Huntly, Otorohanga

droppings
History of lack of
maintenance.
Performance varies due to
seasonal growth cycle
Maintenance requirements
not fully appreciated by
operators
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Description

Chemical P

Target
parameter

Advantages

P

Can load-strip if used

P removal only

Dannevirke,

on raw sewage

Have to find a discharge

Pauanui, Whitianga,

Simple chemical

route for sludge

Waipawa,

reaction

Sludge accumulation in

Waipukurau

precipitation

Disadvantages

Successful
sites

process
Worm farm

UV disinfection

BOD, N, P

Pathogens

Utilising existing

Tertiary treatment only,

WWTP

won’t replace the pond

Small footprint

Worms struggle with shock

Potentially culturally

loads and hydraulic

acceptable

loading.

In-channel or in-pipe

Lamp changes can be

system

awkward, chemicals
required for cleaning (small

None long-term

Pukete,
Ngaruawahia,
Huntly

volumes)
Requires low TSS content
in effluent to be effective
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7

Disposal Options

7.1 Wastewater Disposal In New Zealand
Treated wastewater may be disposed of through direct point discharge to a water body such as a river, lake
or wetland (surface water), or an estuary, harbour or the sea (ocean discharge). A well-treated wastewater is
generally required. Alternatively, the treated wastewater may be returned to land by various methods, where
the treated wastewater quality requirements are generally not as high as for water-based disposal pathways,
and further treatment is undertaken by the land and/or vegetation on it.
The other waste produced from a treatment plant is the sludge (biosolids). This may be disposed to landfill,
spread onto land, composted, pelletised or treated for use as a soil conditioner.
Options for returning the treated wastewater to the ecosystem within the site boundaries (often referred to as
on-site disposal) depend very much on the site’s characteristics such as soil types, area and slope of land
available, location of groundwater, and the local climate. Options include seepage into the soil subsurface,
irrigation (surface or sub-surface) and evapotranspiration.
Land application of treated wastewater (either all flows or during dry weather), including to wetlands, has
been implemented at several WWTP’s in New Zealand (e.g. Taupo, Mangawhai, Paihia, Whangamata, Te
Paerahi, Shannon, Masterton, Ashburton, Tekapo, Twizel and Queenstown). These discharge methods
range from fully productive beneficial reuse irrigation, through to wetlands and rapid infiltration to sub-surface
strata. Whilst a land application is often preferred, geotechnical, soil, hydrogeological, land ownership and
economic considerations are all key factors which inform the assessment of discharge pathways.
Table 14 - Treated effluent quality indicative requirements based on receiving environment6

Rece7iving Environment

Likely requirements

Freshwater

High quality effluent with regards to:
cBOD5, TSS, nutrients, potentially pathogens

Land

Medium quality effluent with regards to:
cBOD5, TSS, potentially pathogens (worker contact), nutrients
depending on soil characteristics

7.2

Existing Discharge into the Makaretu River

Currently Takapau WWTP discharges its treated wastewater into the Makaretu River. This discharge is
consented for up to 216 m³ of treated wastewater per day to Makaretu River via a natural wetland across the
road from the oxidation pond.
This discharge pathway would be able to use the existing infrastructure. With the projected future average
flows of 185 m3/d, it will likely breach its current dry weather flow discharge consent (216 m³/day) as it is
breaching it at the moment. The wetland it was recently cleared of excessive growth, which has aided flow
through the wetland and cleared vegetation which was choking flow and visibility. However, the cultural
aspect will need to be addressed, as the discharge to the river (even via a wetland) might not align with
Maori or community values. Recreational value of the river will also have significance for the local
community.

6

Ocean discharge not consider due to small size of community and distance from the coast
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The current discharge does not always comply with the current discharge limit for the discharge flows and
TSS. Therefore, additional treatment would be required if the current performance was to continue.

7.3 Land-Based Discharge
Investigations will be required to identify land which is suitable for irrigation, and could also dictate the type of
land application method the land is able to sustain long-term. Any land-based discharge methods will require
purchase of land, and by definition of applying wastewater to the land, it will become a HAIL site (Hazardous
Activities and Industries List) due to land contamination associated with the application of municipal
wastewater, which has implications for future use for the site.
7.3.1 Land-Based Slow Rate Irrigation
Slow-rate irrigation is a land-treatment and discharge system that involves total effluent absorption via
soakage and evapotranspiration through planted crop or vegetation ground cover. Large land areas are
required due to application rates being only a few centimetres per week. The higher the level of pretreatment (secondary treatment being a minimum), the more effective the long-term performance of the
irrigated area in coping with the treated wastewater load (Ministry for the Environment, 2019).
Land-based discharge would remove at least some of the treated wastewater flows out of the Makaretu
River. The slow-rate irrigation options include year-round irrigation or part-year irrigation with discharge to
the Makaretu River when conditions are not suitable for irrigation.
Slow-rate irrigation year-round could be controlled in two ways: a deficit irrigation scheme (application when
soil moisture content shows a deficit), or a precipitation index-based scheme, whereby surface run-off is the
controlling factor. Storage for both options would be adjacent to the treatment plant or irrigation site, and a
contingency discharge to the river is still required. This discharge method is generally culturally and
community acceptable (due to discharge to land as opposed to water) and has the potential for beneficial
reuse. Disadvantages include large storage requirements, a lack of suitable soil and terrain, potential runoff,
and establishment timescales.
Slow-rate irrigation part-year assumes treated wastewater is only irrigated when soil conditions are suitable
(i.e. when there is a soil moisture deficit, or precipitation is low enough) and at other times the treated
wastewater discharges to the Makaretu River at the current discharge location. Less land area and storage
volume are required compared to the year-round option. It may not be as acceptable culturally or to the
community. Disadvantages include its continuation of flow to the river in the off-period and establishment
timescales.
The key issue for land-based discharge will the availability of land for a scheme and whether CHBDC can
secure the land in the long-term.
7.3.2 Soakage
There are a variety of methods such as vaulted/deep/narrow trenches, Wisconsin mounds, and evapotranspiration beds which may be a discharge option for Takapau. These are drip lines or perforated pipes
which are installed through free-draining media (sand/gravel), and the flows seep away, being dispersed at
the same time by the media. There is potential for year-round discharge given the right soil/land conditions.
7.3.3 Rapid Infiltration
Rapid infiltration as a discharge option includes the use of shallow beds to allow the wastewater to soak into
the ground. Most of these systems are located adjacent to waterways and the treated wastewater eventually
discharges to these waterways via shallow groundwater. It is generally considered a culturally and
community accepted discharge option. Potential location options for this would need to be near the WWTP to
reduce pumping – however, any location choice would need to consider the environmental effects and iwi
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cultural aspects. Disadvantages of this option include wastewater potentially needing additional nutrient and
pathogen removal before discharge.
7.3.4 Reuse
Reuse of treated wastewater for activities such as a plant nursery, golf course or farmland irrigation could be
considered as options but are likely to require significant storage volumes in order to take significant
volumes or provide year-round takes . Improved treatment such as the addition of a tertiary membrane plant
would be required to avoid public health impacts depending on the use of the treated effluent (farmland
irrigation is unlikely to require it). Reuse treats effluent as a resource, reducing the volume to be discharged
elsewhere. The wastewater would not be suitable for stock or human potable uses.
There has been some interest in reuse at community meetings from local businesses which will be followed
up.
7.3.5 Deep Bore Injection
Deep bore injection is a method not commonly understood in NZ. It is advantageous in its year-round
disposal capacity and minimal footprint, however, it requires an ultrafiltration type pre-treatment before
discharge and the drilling of very deep wells to find a suitable aquifer to discharge to.

7.4

Summary

A summary of the disposal options described above is provided in Table 15.
Table 15 - Summary of receiving environment options
Description

Detail

Advantages

Disadvantages

Indicative treated
wastewater quality
required

Existing discharge

Existing infrastructure

Visual impact

May require

into the Makaretu

As per existing

Consented structure

Cultural

improved solids and

River

Proximity to WWTP

aspect/value

pathogen removal

Amenity value

May require future
nutrient removal

Land-based – slow

Precipitation index

Generally acceptable

High CAPEX and

Improved solids

rate irrigation year-

or deficit irrigation

culturally/community

OPEX

(dependent on

round

scheme with large

Large storage

irrigation needs)

storage

required

Potentially pathogen

Need to secure

removal (and TSS

suitable soil and

removal combined

terrain

with this for

Potential runoff

performance

Establishment

reasons)

timescales
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Description

Detail

Advantages

Disadvantages

Indicative treated
wastewater quality
required

Land-based – slow

Precipitation index

Flows out of river part of

May not be

Improved solids

rate irrigation part-

or deficit irrigation

the year

acceptable

(dependent on

year

scheme with

culturally/community

irriation needs)

storage, discharge

High CAPEX and

Potentially pathogen

to river when soil

OPEX

removal (and TSS

moisture high

Large storage

removal combined

required

with this for

Need to secure land

performance

with suitable soil

reasons)

and terrain

May require future

Flows to river

nutrient removal if

Establishment

balance of flows go

Soakage

timescales

to river

Buried pipes/drip

Potential for year-round

Lack of access to

Potentially solids if

lines in free-drain

Can be landscaped

soakage lines for

soakage holes

maintenance

require it

Large amounts of

May require nutrient

drainage materials

removal dependent

required

on soil/land

materials

conditions
Rapid infiltration

Potential sites to be

Generally acceptable

Difficulty locating

Additional

beds

investigated

culturally/community

suitable strata

nutrient/pathogen

Re-use

Use of the flows for

Treated wastewater is a

Not year-round or

Additional treatment

e.g. plant nursery

resource

full flows

for solids and

irrigation, or

Reduces volumes to be

Potential public

pathogens

farmland

discharged elsewhere

health risks

dependent on use

Very deep wells into

Year-round disposal

High CAPEX and

Would require

aquafers

Minimal footprint

OPEX

ultrafiltration-type

Assessing the

treatment similar to

potential impact

that needed to

difficult

produce potable

Not commonly

water

removal

Deep bore injection

understood in NZ
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8

Treatment and Discharge Options

8.1 Long List of Options for Assessment
There are several different approaches that can be considered to address wastewater treatment and
discharge for the Takapau WWTP. These upgrades can be combined based on which receiving environment
is being discharged to, and the contaminants of concern associated with that receiving environment such as
nutrients, pathogens, or cultural or amenity objectives.
The long list has been broadly summarised into five groups, based on the treatment provided. The worm
farm option has not been taken forward into the long list, as the long-term operation of this type of process
has not been successfully implemented in New Zealand on full-scale domestic WWTPs.
These groups are summarised in the tables below:
Table 16 - Treatment method long list options

Option Number

Treatment Process

TM1

Pond enhancement: Supplementary aeration to the ponds, artificial aerated media

TM2

Fixed film process or activated sludge treatment such as SBR, or MBR

TM3

Tertiary treatment such as membrane filter, clarification, wetlands, filtration

TM4

Chemical precipitation

TM5

Disinfection

Table 17 - Disposal method long list options

Option Number

Disposal Method

DS1

Existing discharge

DS2

Land-based irrigation: slow rate irrigation or rapid infiltration beds
Effluent reuse: Golf course irrigation or nursery irrigation farm irrigation

DS3

Deep bore injection

The treatment options for each of the three discharge options for Takapau is summarised in Table 18 below.
The table indicates if the treatment is likely to be required (or could meet requirements) in order to meet
anticipated consent conditions.
Table 18 - Takapau WWTP likely upgrade requirements by receiving environment

DS1 – existing

TM1

TM2

TM3

TM4

TM5

Pond Enh

Fixed film/ASP

Tertiary

Chem P

Disinfect

Yes

Yes

Possible

Possible

Yes

Takapau Options Report | 3256189 | 0.2 |15 October 2020 | 38

| Treatment and Discharge Options |

DS2 – land

Yes

Yes

Possible

Unlikely

Possible

DS3 – deep bore

Possible

Yes

Yes

Yes

Possible

+ tertiary

+ tertiary

8.2 Considerations
For all options described below it is important to consider screening of incoming wastewater. This will reduce
debris discharge to the pond which can have an impact on equipment performance. It can also reduce the
presence of debris in the treated effluent such as plastic cotton buds which float through processes.
For the long list options, we have assumed that the treated wastewater quality will have to be improved, due
to the need to apply for a new long-duration (25-35 year) resource consent. The following have also been
noted:
●

All discharge methods may require disinfection.
● Rapid infiltration (RI) would preferably include enhanced solids removal for longevity of the RI beds.
● Any discharge ending up in freshwater may require nutrient removal.
● Treatment and disposal improvements can be staged.
Given that any future treated effluent quality requirements will be dictated by the discharge environment, the
long list will focus around the disposal method and the treatment requirements for each of these.

8.3 Option DS1 – existing discharge
The “do minimum” option would be to improve treated effluent quality in order to meet current consent
compliance and discharge via the existing discharge to river. With the existing resource consent expiring in
2021, it is unlikely that the current quality requirements will stay the same, and with tightening over-arching
regulatory requirements for discharges to freshwater across New Zealand, it is likely that nutrient removal
(and potentially pathogens depending on findings of any future investigations into public health risk) will be
required going forwards.
The treatment improvement options are summarised in Table 19 below.
Table 19 - Treatment improvement options by parameter for the existing discharge (current consented parameters
shown in bold)

Parameter

TM1

TM2

TM3

TM4

TM5

Pond Enh

Fixed
film/ASP

Tertiary

Chem P

Disinfect

TSS

-

Yes

Yes

-

-

BOD/

Possible

Yes

Yes

-

-

TN

Modified
additional pond

Yes

-

-

-

TP

-

-

-

Required

-

ammonia
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(will also improve
TSS & BOD when
used)

Pathogens

-

-

-

-

Required

8.4 Option DS2 – Land application
Any land-based application (slow-rate, soakage or rapid infiltration) will require a resource consent of its own,
(for each discharge location if more than one) for the discharge of wastewater. The WWTP will require a new
resource consent due to the change of discharge method of the treated wastewater, and to gain a longduration consent. This will highly likely result in tightening of consent requirements.
Table 20 summarises which treatment options will be feasible to treat individual parameters anticipated for
future consents should the discharge route be to land.
Table 20 - Treatment improvement options by parameter for land treatment (current consented parameters shown in
bold)

Parameter

TM1

TM2

TM3

TM4

TM5

Pond Enh

Fixed
film/ASP

Tertiary

Chem P

Disinfect

TSS

-

Yes

Yes

-

-

BOD/

Possible

Yes

Yes

-

-

TN

Modified
additional pond

Yes

-

-

-

TP

-

-

-

Yes – if
required

-

Pathogens

-

-

-

-

Yes – if
required

ammonia

8.5 Option DS3 – Deep Bore
Given that deep bore reinjection means the treated wastewater will end up in aquafers, and be potentially
used as drinking water in the future, the quality of the treated effluent must be very high. The long-term
effects of unknowns such as emerging contaminants is a risk, and cannot be consented for at this stage. We
are not aware of any municipal wastewater sites in New Zealand which have consented deep bore injection.
As a New Zealand “first”, consenting a deep bore injection scheme is likely to carry significantly higher than
normal consenting costs which are disproportionate for the size of the community.
Table 21 summarises the treatment options for the treated wastewater quality required for deep bore
reinjection.
TM3 in this scenario will need to consist of a membrane for TSS and pathogen removal.
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Table 21 - Treatment improvement options by parameter for deep bore reinjection (current consented parameters shown
in bold)

Parameter

TM1

TM2

TM3

TM4

TM5

Pond Enh

Fixed
film/ASP

Tertiary

Chem P

Disinfect

TSS

-

-

Yes

-

-

BOD/

-

Yes

Yes

-

-

TN

-

Yes

Yes

-

-

TP

-

-

-

Yes – if
required

-

Pathogens

-

-

-

-

Yes

ammonia
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9

Options Assessment

9.1 Methodology
Any upgrades to the treatment processes will be driven by the receiving environment, and the water quality
requirements. The existing pond treats well, although algae causes seasonal issues (typical for pond-based
systems).
Interest from neighbouring farms at the community engagement meetings means discharge to land is the
most likely receiving environment. Irrigation on farmland is common in this area of the Central Hawkes Bay
district. Lowe Environmental Impact are leading the work investigating land suitability on the neighbouring
properties.
While specific water quality standards have not yet been discussed or agreed with landowners, it is
reasonable to expect that some form of disinfection is likely to be required. This would imply use of UV
disinfection, and this would likely require pre-cursor algal solids reduction in order to improve clarity of the
treated effluent. This could be achieved using a DAF or equivalent filtration processes as discussed above in
Section 6, although filtration is more problematic for algal solids removal.

9.2 Preferred Option
Year-round discharge to land is the preferred option for the receiving environment, but investigations are
required to understand the feasibility of this. It is more likely discharge to land will be undertaken during the
drier months of the year, with storage provided for up to 3 months, then the remainder of the year the treated
effluent, that cannot be stored, would go to the Makaretu River via the existing wetland. The flows to the river
would occur when the river flows were high, and storage exhausted, as land discharge would tend not be
undertaken during wet weather conditions. This would result in maximising dilution of the treated effluent in
the river, minimising adverse effects on water quality and ecology.
Development of a preferred option has been driven by the imminent expiry of the existing resource consent,
and through discussions with local landowners interested in using the treated effluent for irrigation.
The treatment required will be influenced by the water quality required for agricultural irrigation and by any
future consent conditions for wet weather discharges. The preferred treatment is to retain the pond-based
treatment – this is simple technology, and allows the buffering of flows and loads through the retention in the
pond. Some improvements may be required such as additional aeration, TSS removal, and UV disinfection,
but as discussed earlier, the receiving environment, and treated effluent quality required for that environment
will direct any requirements.
A description of possible land disposal options is described below, and are portrayed in Figure 16, Figure 17
and Figure 18.
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Figure 16: Option 1 - minor improvements at WWTP, disposal to low rate land treatment

In all of the options, Takapau WWTP would have minor improvements such as DAF and UV disinfection (if
required).
Option 1 land disposal consists of low rate land treatment, with some storage provided for days where the
land is too saturated to irrigate. This would require approximately 20 ha of irrigation land.
All options would include conditional discharge to the river via the wetland for when the land is too wet to
irrigate to, and the storage is full.
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Figure 17 Option 2 - Minor improvements at WWTP, disposal to low rate land treatment in dry conditions, to high rate
land treatment in wet conditions

Option 2 land treatment includes low rate application during dry weather, and high rate land treatment the
rest of the time. A conditional discharge to the river will be retained via the wetland, for when flows cannot be
discharged to land. This option would require approximately 5 ha of irrigation land.
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Figure 18 Options 3 - Minor improvements at WWTP, disposal to high rate land treatment

Option 3 land treatment consists of high rate land disposal only, which would be used the majority of the
year. A conditional discharge to the river will be retained via the wetland, for when flows cannot be
discharged to land.

9.3 Next Steps - Options
Engagement and submissions through the Long Term Plan (LTP) process for the 2021-2024 LTP and
beyond will steer the selection of the ultimate solution for Takapau.
In the meantime, investigations, discussions and negotiations with the community, iwi and landowners will
continue in order to find suitable land sites to discharge to.
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