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Nick Vincent 

From: 	 Irene Parminter 
Sent: 	 Tuesday, 16 July 2019 5:05 PM 
To: 	 Mike Scarsbrook (waikatoregion.govt.nz) 
Subject: 	 RE: Request for assistance 

Hi Mike. Here is a map (scroll down) and an explanation of the modelling (very summarised). For the map I used a 

filter of min catchment size 100 sq Icm, and a pressure score of 3 or more - I can send maps with different filters if 

that would be useful (to look at a broader set of potential catchments). 

Summary of the modelling approach (carried out by Ton Snelder et al building on OLAW science challenge) 

• Estimates of current median concentrations of total nitrogen (TN) and nitrate-nitrogen (NO3-N) for every 

segment of the river network were provided by-predictions made using statistical models fitted to 

observations of TN and NO3N at 764 and 855 state of environment monitoring sites respectively 

• All segments in the network were assessed based on the receiving waters - comparing current load of 
nitrogen with "maximum allowable load" (MAL) 

• The MAL was defined in relation to the bottom lines in the current NOF for lakes and rivers, and for 

estuaries, the work by Plew et al was used to define bottom lines for chlorophyll-a. 

• Catchment pressure is the ratio of the current TN load to the MAL 

And this paragraph from Ton's draft paper (which is too draft to send out) is also helpful: 

Catchment pressure was defined in three steps. First, the ratio of the current load to MAL was defined for every 

receiving environment in the drainage network. Second, the digital drainage network representing each individual 

sea-draining catchment (i.e., defined by the entire drainage path upstream of a terminal segment) was traversed in 

the upstream direction. Beginning at the most downstream receiving environment, which is defined as a critical 

point, the ratio of the current load to MAL at each receiving environment is compared with the ratio for next 

upstream receiving environment. If the ratio at the next upstream receiving environment is greater than that of the 

downstream critical point, the upstream receiving environment is defined as a critical point and the process 

continues upstream. Third, having defined the critical points on the drainage network of every sea-draining 

catchment, the sub-catchments upstream of each critical point are identified and assigned a catchment pressure 

value equalling the ratio of the current load to MAL of the associated critical point. 

Sea-draining catchments can have one critical point (the most downstream receiving environment) or multiple 

critical points, which include the most downstream receiving environment. Maps of catchment pressure were 

defined by colouring the sub-catchments upstream of each critical point using a colour scale that reflects their 
pressure value. 

Will ring you tmrw morning 

Irene 
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From: Mile Scarsbrook <Mike.Scarsbrool<@wail<atoregion.govt.nz> 

Sent: Tuesday, 16 July 2019 1:00 PM 

To: Irene Parminter <lrene.Parminter@mfe.govt.nz> 

Cc: Vaughan Payne <vaughan.payne@wail<atoregion.govt.nz> 

Subject: RE: Request for assistance 

HI Irene 

I'm in meetings most of the afternoon, but can I call you between 4:30 and 5? 

Mike 

021864602 

Mike Scarsbrook  I MANAGER Science, Science and Strategy 

WAIKATO REGIONAL COUNCIL ( Te Kaunihera a Rohe o Waikato 

Take a look at the work we do  

P:+6478592705 

M:+6421864602 

F: facebook.corn/wail<atoregion 

Private Bag 3038, Waikato Mail Centre, Idarnilton, 3240 

From: Irene Parminter [mailto: Irene. Parminter@mfe.govt.nz] 

Sent: Tuesday, 16 July 2019 11:04 AM 

To: Mike Scarsbrook <Mike.Scarsbrook@waikatoregion.govt.nz> 

Subject: FW: Request for assistance 
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Hi Mike. Can I give you a call about this request? If so, when would suit (and what is the best number to call you 

on)? 

Thankyou 

Irene 

From: Vaughan Payne <Vaughan.Payne@waikatoregion.govt.nz> 

Sent: Tuesday, 16 July 2019 10:27 AM 

To: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Cc: Martin Workman <martin.workman@mfe.govt.nz>; Nicola Scott <Nicola.Scott@mfe.govt.nz>; Mike Scarsbrook 

(waikatoregion.govt.nz) <Mike.Scarsbrook@waikatoregion.govt.nz>; Tracey May 

<Tracey.May@waikatoregion.govt.nz> 

Subject: Re: Request for assistance 

Kia ora Irene 

Thanks for your email. Can you please work directly with Mike Scarsbrook who I've copied into this email. 

Nga mihi 

Vaughan 

Sent from my iPhone 

Vaughan Payne  I CHIEF EXECUTIVE I Office of the Chief Executive 
WAIKATO REGIONAL COUNCIL I Te Kaunihera a Rohe o Waikato 
Take a look at the work we do  
P:+6478590595 
M:+64212462314 
F: facebook.com/waikatoregion  
Private Bag 3038, Waikato Mail Centre, Hamilton, 3240 

On 16/07/2019, at 10:01 AM, Irene Parminter <Irene.Parminter@mfe.govt.nz> wrote: 

Dear Vaughan, 

The Government's Essential Freshwater programme includes proposals to address excessive 
nitrogen leaching in catchments with high nitrogen impacts. The Government will likely be 

consulting on the proposals as part of the larger Essential Freshwater consultation, currently 

proposed for August 2019. If the proposals are progressed, the proposed set of high nitrogen-

impact catchments will be included in the consultation document. 

Initial modelling has developed a set of potential catchments where the policy would apply. In 

preparation for consultation, MfE would like to ground-truth this initial modelling with councils. The 

modelling indicates that the following sub-catchments in your region may meet the criteria for high 

nitrogen impacts: 

NZ segment River Name Catchment Name 

3046191 NA Piako River 

3058413 Waitakaruru Stream Piako River 

With your agreement, I would like to discuss these catchments with your staff, to check the 

modelling result prior to consultation. Please could you advise who I should contact, and their 

contact details as soon as convenient. 
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Thank you 

Irene 

Irene Parininter  —  Senior Policy Analyst 
Ministry for the Environment — ManaW M6 Te Taiao 

Mob: 022 517 3371 Email:  irene.parminternmfe.govt.nz  Website: www.mfe.govt.nz  
Environment IIouse, Kate Sheppard Place, PO Box 10362, Wellington 6143 

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information, and 
may also be the subject of legal professional privilege. It is not necessarily the official view of the Ministry for the Environment. 
If you are not the intended recipient, any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-
mail in error, please notify us immediately by reply e-mail and delete the original. Thank you. 

********************************************************************************************* 
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From: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Sent: Tuesday, 16 July 2019 11:13 AM 

To: Nic Peet <Nic.Peet@horizons.govt.nz>; Jon Roygard <jon.rovgard@horizons.govt.nz> 

Subject: FW: Request for assistance - Essential Freshwater work 

Hi Nick and Jon. Mike McCartney suggested I contact you both about the request I made (below). 

If possible, I would like to give you a call to discuss which sub-catchments are under the One Plan (I think all except 

the Turakina?) and test the results with you. If that is possible, please let me know suitable times and numbers to 

call you on. 

Thankyou 

Irene 

Irene Parminter  —  Senior Policy Analyst 
Ministry for the Environment — Manatu M6 Te Taiao 
Mob: 022 517 3371 Email: irene.parminter(&mfe.govt.nz  Website: www.mfe.govt.nz  
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143 

From: Michael McCartney <michael.mccartnev@horizons.govt.nz> 

Sent: Tuesday, 16 July 2019 10:28 AM 

To: Irene Parminter <Irene.Parminter@mfe.Rovt.nz> 

Subject: Re: Request for assistance - Essential Freshwater work 

Thanks Irene - happy for you to discuss the context around these catchments with relevant staff. The two Group 

Managers you should engage with are Dr Nick Peet (regulatory under One Plan and Dr Jon Roygard ( water quality 

science). Regards M 

Sent from my iPad 

On 16/07/2019, at 10:18 AM, Irene Parminter <Irene.Parminter@mfe.govt.nz> wrote: 

Dear Michael, 

The Government's Essential Freshwater programme includes proposals to address excessive 

nitrogen leaching in catchments with high nitrogen impacts. The Government will likely be 

consulting on the proposals as part of the larger Essential Freshwater consultation, currently 

proposed for August 2019. If the proposals are progressed, the proposed set of high nitrogen-

impact catchments will be included in the consultation document. 

Initial modelling has developed a set of potential catchments where the policy would apply. In 

preparation for consultation, MfE would like to ground-truth this initial modelling with councils. The 

modelling indicates that the following sub-catchments in your region may meet the criteria for high 

nitrogen impacts: 

NZ segment River Name Catchment Name 

7229170 Turakina River Turakina River 

7239012 Mangaone Stream Manawatu River 

7238671 Mangaone Stream Manawatu River 

7237913 Mangaone Stream Manawatu River 

7240287 Taonui Stream Manawatu River 

7235776 Makino Stream Manawatu River 
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7235250 Makino Stream Manawatu River 

7233102 Tutaenui Stream Rangitikei River 

7235226 Makino Stream Manawatu River 

7232883 Tutaenui Stream Rangitikei River 

7232564 Tutaenui Stream Rangitikei River 

7232372 Tutaenui Stream Rangitikei River 

7232235 Tutaenui Stream Rangitikei River 

7232236 Tutaenui Stream Rangitikei River 

7232085 Tutaenui Stream Rangitikei River 

7231629 Tutaenui Stream Rangitikei River 

7231613 Tutaenui Stream Rangitikei River 

However we are aware that most of these sub-catchments are covered by the One Plan consent 

requirements, and therefore may be excluded from the proposals. With your agreement, I would 

like to discuss these sub-catchments with your staff, to check the modelling result prior to 

consultation. Please could you advise who I should contact, and their contact details as soon as 

convenient. 

Thank you 

Irene 

Irene Parminter — Senior Policy Analyst 
Ministry for the Environment — Manatu Mo Te Taiao 
Mob: 022 517 3371 Email: irene.parminter a mfe.govt.nz  Website: www.mfe.govt.nz  
Environment House, Kate Shenuard Place, PO Box io z62. Wellington 614q 

Please Note: The information contained in this e-mail message and any attached files may be confidential information, and 
may also be the subject of legal professional privilege. It is not necessarily the official view of the Ministry for the Environment. 
If you are not the intended recipient, any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-
mail in error, please notify us immediately by reply e-mail and delete the original. Thank you. 

Horizons Regional Council 124 hr freephone 0508 800 800 1 www. horizons. govt. nz  

T twitter.com/horizonsrc  I FIB facebook.com/horizonsregionalcouncil   

This email is covered by the disclaimers which can be found by clicking here. 
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From: Irene Parminter
To: Vaughan Payne
Cc: Martin Workman; Nicola Scott
Subject: Request for assistance
Date: Tuesday, 16 July 2019 10:00:59 AM

Dear Vaughan,
The Government’s Essential Freshwater programme includes proposals to address excessive
nitrogen leaching in catchments with high nitrogen impacts.  The Government will likely be
consulting on the proposals  as part of the larger Essential Freshwater consultation, currently
proposed for August 2019.  If the proposals are progressed, the proposed set of high nitrogen-
impact catchments will be included in the consultation document.

Initial modelling has developed a set of potential catchments where the policy would apply.  In
preparation for consultation, MfE would like to ground-truth this initial modelling with councils. 
The modelling indicates that the following sub-catchments in your region may meet the criteria
for high nitrogen impacts:

NZ segment River Name Catchment Name
3046191 NA Piako River
3058413 Waitakaruru Stream Piako River

With your agreement, I would like to discuss these catchments with your staff, to check the
modelling result prior to consultation.  Please could you advise who I should contact, and their
contact details as soon as convenient.

Thank you

Irene

Irene Parminter – Senior Policy Analyst
Ministry for the Environment – Manatu Mō Te Taiao
Mob: 022 517 3371  Email: irene.parminter@mfe.govt.nz  Website: www.mfe.govt.nz 
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143

Document 3
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From: Fiona McTavish
To: Irene Parminter; Rob Donald; Nicola Green; Julie Bevan
Cc: Martin Workman; Nicola Scott; Nick Martelli
Subject: RE: Request for assistance with Essential Freshwater
Date: Tuesday, 16 July 2019 11:42:53 AM

Kia ora Irene

Yes, Rob Donald would be the best person to talk with and I’ve cced him to this email.

Kind regards

Fiona

Fiona McTavish
Chief Executive 
Bay of Plenty Regional Council Toi Moana

P: 0800 884 880 DD: 0800 884 881 x9339
E: Fiona.McTavish@boprc.govt.nz
M: 027 705 3916 W: www.boprc.govt.nz
A: PO Box 364, Whakatāne 3158, New Zealand

Thriving together – mō te taiao, mō ngā tāngata

From: Irene Parminter [mailto:Irene.Parminter@mfe.govt.nz] 
Sent: Tuesday, 16 July 2019 10:50 a.m.
To: Fiona McTavish
Cc: Martin Workman; Nicola Scott; Nick Martelli
Subject: Request for assistance with Essential Freshwater

Dear Fiona,
The Government’s Essential Freshwater programme includes proposals to address excessive
nitrogen leaching in catchments with high nitrogen impacts.  The Government will likely be
consulting on the proposals  as part of the larger Essential Freshwater consultation, currently
proposed for August 2019.  If the proposals are progressed, the proposed set of high nitrogen-
impact catchments will be included in the consultation document.

Initial modelling has developed a set of potential catchments where the policy would apply.  In
preparation for consultation, MfE would like to ground-truth this initial modelling with councils. 
The modelling indicates that the following catchment in your region may meet the criteria for
high nitrogen impacts:

NZ segment River Name Catchment Name
4076553 Whakatane River Whakatane River

I would like to discuss this catchment with your staff, to check the modelling result prior to
consultation.  One of your staff members, Nicola Green, was a member of the Advisory Group
that considered the policy earlier in June, and she has already put me in contact with Rob
Donald.  With your agreement, I will work with Rob to check the modelling.  If there are other
staff members I should contact instead/as well, please let me know.
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Thank you

Irene

Irene Parminter – Senior Policy Analyst
Ministry for the Environment – Manatu Mō Te Taiao
Mob: 022 517 3371  Email: irene.parminter@mfe.govt.nz  Website: www.mfe.govt.nz 
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143

*********************************************************************************************

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information,
and may also be the subject of legal professional privilege. It is not necessarily the official view of the Ministry for the
Environment. If you are not the intended recipient, any use, disclosure or copying of this e-mail is unauthorised. If you
have received this e-mail in error, please notify us immediately by reply e-mail and delete the original. Thank you.

*********************************************************************************************

Disclaimer: This message and accompanying data may contain information that is
confidential or subject to legal privilege. If you are not the intended recipient you are
notified that any use, dissemination, distribution or copying of this message or data is
prohibited. If you received this email in error, please notify us immediately and erase all
copies of the message and attachments. We apologise for the inconvenience. Thank you.
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From: Irene Parminter
To: Rob Phillips
Cc: Martin Workman; Nicola Scott; Nick Martelli
Subject: Request for assistance with Essential Freshwater work
Date: Tuesday, 16 July 2019 10:34:32 AM

Dear Rob,
The Government’s Essential Freshwater programme includes a proposal to address excessive
nitrogen leaching in catchments with high nitrogen impacts.  The Government will likely be
consulting on the proposal  as part of the larger Essential Freshwater consultation, currently
proposed for August 2019.  If these proposals are progressed, the proposed set of high nitrogen-
impact catchments will be included in the consultation document.

Initial modelling has developed a set of potential catchments where the policy would apply.  In
preparation for consultation, MfE would like to ground-truth this initial modelling with councils. 
The modelling indicates that the following sub-catchments in your region may meet the criteria
for high nitrogen impacts:

NZ segment River Name Catchment Name
15319805 NA Mataura River
15293344 Waimea Stream Mataura River
15314740 Waimatuku Stream Waimatuku Stream
15320150 NA Waituna Creek
15319658 NA Titiroa Stream

With your agreement, I would like to discuss these sub-catchments with your staff, to check the
modelling result prior to consultation.  Please could you advise who I should contact, and their
contact details as soon as convenient.

Thank you

Irene Parminter

Irene Parminter – Senior Policy Analyst
Ministry for the Environment – Manatu Mō Te Taiao
Mob: 022 517 3371  Email: irene.parminter@mfe.govt.nz  Website: www.mfe.govt.nz 
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143
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From: Helli Ward
To: Rob Smith; Bev Clarkson
Subject: RE: wetland delineation protocols
Date: Wednesday, 17 July 2019 6:05:00 PM
Attachments: image005.jpg

image006.png
image007.png
image008.png
image009.png
image010.png
image011.png

Cheers Rob

Yep holding up but badly in need of a holiday
Hope things are going well down there.

Helli

From: Rob Smith <Rob.Smith@tasman.govt.nz> 
Sent: Wednesday, 17 July 2019 5:03 PM
To: Helli Ward <Helli.Ward@mfe.govt.nz>; Bev Clarkson <ClarksonB@landcareresearch.co.nz>
Subject: RE: wetland delineation protocols

Kia Ora Korua
Sounds like you are making good progress Helli.
This level of requirement/motivation must be starting to make you smile Bev.
Hope you are both fit and well
Rob

Rob Smith 
Environmental Information Manager
DDI 03 543 8480 | Mobile 027 231 1053 | Rob.Smith@tasman.govt.nz
Private Bag 4, Richmond 7050, NZ

Logo

This e-mail message and any attached files may contain confidential information, and may be subject to legal professional privilege. If
you are not the intended recipient, please delete.

From: Helli Ward <Helli.Ward@mfe.govt.nz> 
Sent: Wednesday, 17 July 2019 4:48 PM
To: Bev Clarkson <ClarksonB@landcareresearch.co.nz>; Rob Smith <Rob.Smith@tasman.govt.nz>
Subject: RE: wetland delineation protocols

Yes, I think this should be ok as these are referenced in the summary document so people can
find them too
Thanks
Helli

From: Bev Clarkson <ClarksonB@landcareresearch.co.nz> 
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Sent: Wednesday, 17 July 2019 4:40 PM
To: Helli Ward <Helli.Ward@mfe.govt.nz>; Rob.Smith@tasman.govt.nz
Subject: RE: wetland delineation protocols

Hi Helli
Yes – that is the latest report.
Bear in mind it is just the protocols/summary and the detail for the vegetation and hydric soil
techniques are in other reports (also on wetlands webpage
https://www.landcareresearch.co.nz/science/plants-animals-fungi/ecosystems/wetland-
ecosystems).
Cheers
bev

From: Helli Ward <Helli.Ward@mfe.govt.nz> 
Sent: Wednesday, 17 July 2019 4:06 PM
To: Bev Clarkson <ClarksonB@landcareresearch.co.nz>; Rob.Smith@tasman.govt.nz
Subject: wetland delineation protocols

Hi both

We are going through the process of drafting policies for the upcoming essential freshwater
package consultation.
As you know we intend to use the delineation protocols from the NPS-IB to the NPS-FM to sit
alongside some other wetlands policies. We intend to incorporate the protocols by reference. As
this is the latest version (to my knowledge) are you ok with us pointing to this document for
consultation purposes?

https://www.landcareresearch.co.nz/__data/assets/pdf_file/0003/181353/1903-TSDC148-
Wetland-delineation-protocols.pdf

Ngā mihi

Helli

Helli Ward – Senior Analyst, Freshwater Policy
Ministry for the Environment – Manatu Mō Te Taiao
Mobile: 022 517 3364  Email: helli.ward@mfe.govt.nz  Website: www.mfe.govt.nz 
23 Kate Sheppard place, PO Box 10362, Wellington 6143

MfE_logo
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From: Mike Scarsbrook
To: Irene Parminter
Subject: RE: Request for assistance
Date: Wednesday, 17 July 2019 8:45:14 AM
Attachments: image001.png

image002.png
Water-quality-and-sources-of-nitrogen-and-phosphorus-in-the-Hauraki-rivers-2006-15-3773004-.pdf

Hi Irene

I’ve attached a report on nutrient sources in several Hauraki Plains rivers, including the Piako. Will
hopefully be useful background info. Note that the Waitakaruru River in this table is not the same as
Waitakaruru Stream (tributary of Piako) identified in you high N impact table in your original email.

Note Table 9 of the report summarises nutrient loads:

Cheers
Mike

Mike Scarsbrook​ | MANAGER | Science, Science and Strategy
WAIKATO REGIONAL COUNCIL | Te Kaunihera ā Rohe o Waikato
Take a look at the work we do
P: +6478592705
M: +6421864602
F: facebook.com/waikatoregion
Private Bag 3038, Waikato Mail Centre, Hamilton, 3240

From: Irene Parminter [mailto:Irene.Parminter@mfe.govt.nz] 
Sent: Tuesday, 16 July 2019 5:05 PM
To: Mike Scarsbrook <Mike.Scarsbrook@waikatoregion.govt.nz>
Subject: RE: Request for assistance

Hi Mike.  Here is a map  (scroll down) and an explanation of the modelling (very summarised).  For the
map I used a filter of min catchment size 100 sq km, and a pressure score of 3 or more  - I can send
maps with different filters if that would be useful (to look at a broader set of potential catchments).

Summary of the modelling approach (carried out by Ton Snelder et al building on OLAW science
challenge)

·  Estimates of current median concentrations of total nitrogen (TN) and nitrate-nitrogen (NO3-N)
for every segment of the river network were provided by predictions made using statistical
models fitted to observations of TN and NO3N at 764 and 855 state of environment monitoring

Document 7
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‘Table 9: Loads of nitrogen and phosphorus in the lower reaches of four Hauraki rivers during 2006-15.
The combined loads from the various moderate-to-large point source discharges are shown, as are
estimates of the pre-development or background loads, and the loads resulting from catchment land use
(see text). Values are rounded; note that the totals differ from those in the less comprehensive analysis in

Table 5.
Kauaeranga Piako Waihou Waitakaruru__All Tour rivers.
Nitrogen (tyn
Overall 61 1580 2059 2 731
Point sources 0 (0%) 72 (5% 165 (8%) <1 o(%) 236 (6%)
Background 36 (59%) 284 (18%) 438 (21%) 15@7%) 772 1%)
Landuse 25 (41%) 1225 (18%) 1456 (71%) 17 (53%) 2723 (73%)
Phosphorus (tiyr)
Overall 4 70 129 3 206
Point sources 0 (0%) 18 (25%) 27 (21%) <1 (3%) 45 (22%)
Backoround 4 (81%) 28 (41%) 44 (34%) 1 (56%) 77 (38%)
Landuse 1 (19%) 24 (34%) 58 (45%) 1 (41%) 84 (41%)







 


 


 


 


 


 
 
Waikato Regional Council Technical Report 2016/17 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Water quality and sources of 
nitrogen and phosphorus in the 
Hauraki rivers, 
2006–15 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
www.waikatoregion.govt.nz  
ISSN 2230-4355 (Print)  
ISSN 2230-4363 (Online)  



http://www.waikatoregion.govt.nz/





 
Prepared by: 
Bill Vant 
 
For: 
Waikato Regional Council  
PO Box 4010 
HAMILTON EAST 
 
November 2016 
 
 
Document #: 4111377 
 


 
 


 
 
 
 
 
 
 
 
 







Doc # 4111377  


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


Peer reviewed by: 


Date August 2016 


Dr Jim Cooke, 
Streamlined 
Environmental Ltd 


Approved for release by: 
Date November 2016 Tracey May 


 
 
 
 
 
 
 
 


 


Disclaimer 


This technical report has been prepared for the use of Waikato Regional Council as a reference 
document and as such does not constitute Council’s policy.  
 
Council requests that if excerpts or inferences are drawn from this document for further use by 
individuals or organisations, due care should be taken to ensure that the appropriate context has 
been preserved, and is accurately reflected and referenced in any subsequent spoken or written 
communication. 
 
While Waikato Regional Council has exercised all reasonable skill and care in controlling the 
contents of this report, Council accepts no liability in contract, tort or otherwise, for any loss, 
damage, injury or expense (whether direct, indirect or consequential) arising out of the provision 
of this information or its use by you or any other party. 







 Doc # 4111377 


  







Doc # 4111377 Page i 


Acknowledgements 
Over the past 25 years, many members of Waikato Regional Council’s Environmental 
Monitoring team have helped with the collection of surface water quality and river flow 
information that is reviewed and analysed here.  Claire Kotze assembled the databases 
used in the Sedrate analysis of the nutrient loads carried by the rivers.  Stuart Beard, 
Ben Murphy, Ed Prince and Mark Row helped locate and collate the consent monitoring 
information that is analysed here.  Aaron Jefferies prepared the maps used in this report, 
and Jim Cooke (Streamlined Environmental) made helpful comments on a draft of it (see 
WRC documents #8984956 and 8985949).   
 







Page ii Doc # 4111377 


Table of Contents 
 


Abstract iii 


1 Introduction 1 


2 Water quality of the Hauraki rivers 3 


2.1 Current condition:  WRC guidelines 3 


2.2 Current condition:  NOF requirements 7 


2.3 Long-term changes 8 


3 Sources of nitrogen and phosphorus in the rivers 11 


3.1 Loads carried by the rivers 11 


3.2 Loads from point sources 15 


3.3 Components of the total loads in rivers 20 


4 Summary and conclusions 21 


References 23 


 







Doc # 4111377 Page iii 


Abstract 
Major rivers in the Hauraki area flow in a generally northerly direction into the Firth of 
Thames.  Water quality has been monitored monthly at 19 sites on these rivers since 
1990–94.  Information is also available for the 24 moderate-to-large discharges of 
sewage or industrial wastewaters into the rivers.  This report describes the current water 
quality of the rivers—as indicated by conditions during the past decade—and the 
changes observed since the records began.  It also describes the loads of the plant 
nutrients nitrogen (N) and phosphorus (P) that are carried by the rivers into the nutrient-
sensitive Firth of Thames; various different sources contribute to the loads, and these 
are quantified.   
 
During 2006–15, the quality of the water in the Kauaeranga River was mostly excellent:  
it was well-oxygenated and clear, and contained low concentrations of total N and total 
P, and moderate concentrations of Escherichia coli bacteria.  But this river accounted for 
just 8% of the combined flow of the Hauraki rivers.  Conversely, the water quality of the 
Piako River (18% of the combined flow) was generally poor, being somewhat oxygen-
depleted and murky, and with particularly high concentrations of total N and total P (up 
to 3–7 times higher than guideline values).  Concentrations of E. coli were also high (6 
times higher than guideline values).  Its main tributary, the Waitoa River, had similarly-
poor water quality.  The water quality of the largest river, the Waihou (72% of the 
combined flow), was intermediate:  at the most downstream site on the main-stem the 
water was often well-oxygenated, but was murky, and concentrations of total N, total P 
and E. coli were 2–3 times higher than guideline values.  The water quality of its main 
tributary the Ohinemuri River, however, was generally good.   
 
Many (64%) of the records of river water quality at the 19 sites have been reasonably-
stable over the past 22–25 years.  Some 25% of the records showed important 
improvements, while 11% showed deteriorations.  Several of the improvements have 
resulted from improved treatment of the wastewaters that are discharged to the rivers.  
In some cases these appear to have offset the effects of more intensive farming on the 
nutrient concentrations that are found in the rivers, particularly those of total P.   
 
Mass flows (or loads) of total N and total P during 2006–15 were determined at 11 sites 
on the Hauraki rivers.  Altogether the rivers carried about 3730 t/yr of nitrogen and 206 
t/yr of phosphorus to the Firth of Thames.  The Waihou River carried 55–63% of the 
combined loads while the Kauaeranga and Waitakaruru Rivers each carried 1–2%; the 
Piako/Waitoa River carried about 34–42%.  During 1991–2015 the combined load of 
nitrogen carried by the rivers decreased at a rate of about 0.3% per year, while the 
combined load of phosphorus decreased at a rate of about 2% per year.   
 
The 24 point source discharges contributed about 6% of the nitrogen and 22% of the 
phosphorus that was carried by the rivers.  Background sources in the river catchments 
were estimated to contribute about 21% of the combined load of total N and 38% of the 
total P.  The remaining 73% of the combined load of total N and 41% of the total P is 
likely to have come from diffuse agricultural sources in the rivers’ catchments.   
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1 Introduction 
Plant growth in the Firth of Thames depends on the supply to it of the nutrients N and P 
(Vant 2011, Green & Zeldis 2015).  Four moderate-to-large rivers carry nutrients into the 
southern part of the Firth:  the Waitakaruru, Piako, Waihou and Kauaeranga Rivers 
(Figure 1).  The Waitoa River, a major tributary of the Piako, enters about 40 km 
upstream of its mouth, while the Ohinemuri River enters the Waihou a similar distance 
from its mouth (Figure 1).  In this report these rivers are collectively called the “Hauraki 
rivers”.  Vant (2011) quantified the loads of N and P carried by the rivers during 2000–
09, and concluded that they were several times higher than those carried prior to the 
development of the river catchments.   
 
Altogether the area of the land that drains to the Firth is about 4200 km2; about 65% of 
it is in pasture, with about 20% in native bush (Turner et al. 2006).  Some 60,000 people 
live here,1 many (c. 60%) in one of seven moderate-sized towns (c. 3500–7000 people 
each).  Table 1 lists some important characteristics of the catchments of the Hauraki 
rivers, showing that the pressures on them differ markedly.  At one extreme the 
catchment of the Kauaeranga River is mostly covered by indigenous vegetation (89%).  
By contrast, the catchments of the Piako River and its Waitoa tributary are mostly 
covered in pasture (90%; mainly dairy), and 11 treatment plants discharge wastewaters 
to these rivers (see later).   
 
The Waikato Regional Council operates a routine river water quality monitoring 
programme that includes a number of sites on the Hauraki rivers.  It also issues the 
resource consents that permit the discharge of treated wastewaters to these rivers; 
consent holders are required to monitor the flow and water quality of these discharges 
and to provide the information to the Council.  Vant (2011) used this information to 
determine the relative importance of the various sources of the N and P that was carried 
by the Hauraki rivers during 2000–09.2   
 
This report updates the analysis of Vant (2011) to address the following matters:   


 What is the current water quality of the Hauraki rivers? 


 Has this changed in the past 25 years, and if so how? 


 What loads of N and P do the Hauraki rivers currently carry into the Firth of 
Thames? 


 What are the main sources of these loads of N and P—how important are 
consented discharges of wastewaters? 


 
 
Table 1:  Average river flows during 2006–15 and important catchment characteristics at selected sites 


on the Hauraki rivers (see Figure 1).  The land use information is from Jenkins & Vant (2007).   
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Flow (m3/s) 5.3 5.0 7.6 11.8 34.7 
      
Catchment area (km2) 120 410 540 285 1100 
   Indigenous vegetation 89% 3% 5% 47% 24% 
   Exotic forest 5% <1% <1% <1% 16% 
   Dairy pasture 0% 69% 66% 32% 44% 
   Drystock pasture 5% 21% 25% 14% 14% 
   Other 1% 7% 4% 6% 3% 


 


                                                
1 Results of 2006 census, http://www.stats.govt.nz/Census/2006CensusHomePage/QuickStats/AboutAPlace.aspx 
2 Vant (2014) described the corresponding analysis for the Waikato and Waipa Rivers; that report provides a fuller 


discussion of the concept of determining loads of water quality contaminants including nutrients.   



http://www.stats.govt.nz/Census/2006CensusHomePage/QuickStats/AboutAPlace.aspx
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Figure 1:  The four Hauraki river catchments, showing 19 sites at which water quality has been routinely 


monitored, and the subset of 11 of these at which loads of nitrogen and phosphorus were determined for 
2006–15.   
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2 Water quality of the Hauraki rivers 
Waikato Regional Council’s water quality monitoring network includes 17 sites on the 
Hauraki rivers (Tulagi 2015).  A further two sites have been monitored as part of NIWA’s 
national river water quality network (Ohinemuri River at Karangahake and Waihou River 
at Te Aroha).  The river network and the locations of the monitoring sites are shown in 
Figure 1.  Monitoring of the 19 sites began during 1990–94.3  The sites are all visited 
monthly, with field measurements being made (water temperature, dissolved oxygen and 
water clarity), and samples being collected for analysis in the laboratory.   


2.1 Current condition:  WRC guidelines 


For many years, Waikato Regional Council has used a range of water quality variables 
to assess river water quality (e.g. Tulagi 2015).  The suitability of water to support a 
healthy ecosystem is assessed based on the following seven variables:  dissolved 
oxygen, pH, turbidity, water temperature, total ammonia, total phosphorus and total 
nitrogen.  The suitability of the water for swimming is assessed based on levels of 
horizontal water clarity and Escherichia coli bacteria.  Specific criteria are used to 
distinguish water that is unsatisfactory, satisfactory or excellent for these uses.4  Results 
for these variables for the decade 2006–15 are used here to assess the water quality in 
the Hauraki rivers.   
 
Summary statistics for the water quality variables for all 19 sites are listed in Appendix 
1.  The median values for the six most downstream sites that are monitored on the 
Hauraki rivers are shown in Table 2, with the corresponding boxplots being shown in 
Figure 2.  These are the sites where the effects of the various pressures on river water 
quality are likely to be greatest.  Generally-speaking, water quality was better, and was 
often much better, at sites further upstream.  For example, Appendix 1 shows that the 
clarity of the Waihou River was substantially greater at the site at Whites Rd (median 
water clarity 5.1 m) than at Okauia (1.0 m) or at the most-downstream site monitored (Te 
Aroha, 0.8 m).   
 
 
Table 2:  Median water quality at selected sites on the Hauraki rivers, 2006–15 (see Figure 1 for site 
locations).  Ninety-five percentile values (Hazen method5) for E. coli are also shown (in brackets).  See 
Appendix 1 and Figure 2 for further details.  Guideline values for satisfactory water quality are shown (see 
footnote #4 for details).  “DO”, dissolved oxygen (% of saturation concentration); “NTU”, turbidity 
(nephelometric turbidity units); “NH4”, ammoniacal-nitrogen (mg/m3); “TP”, total phosphorus (mg/m3); “TN”, 
total nitrogen (mg/m3); “Clar”, horizontal water clarity (m); E. coli (cfu/100 mL).   


 Site DO pH NTU NH4 TP TN Clar E. coli 


 Kauaeranga         
2 Kauaeranga at Smiths 99 7.2 1.1 5 4 110 3.0 130 (1200) 
          
 Piako         
79 Piako at Paeroa-Tahuna 85 7.3 9.0 35 270 2100 0.8 490 (3420) 
80 Waitoa at Mellon Rd 77 7.3 6.8 35 120 2600 1.1 470 (2320) 
          
 Waihou         
4 Ohinemuri at K’hake 104 7.7 1.2 15 10 580 2.8 60 (1990) 
3 Waihou at Te Aroha 93 7.3 4.9 30 90 1270 0.8 270 (2420) 
          
 Waitakaruru         
31 Waitakaruru at Coxhead 94 7.2 8.9 20 70 670 0.6 310 (3380) 
          
 Guideline for satisfactory 


water quality 
>80 6.5–9 <5 <880 <40 <500 >1.6 <126 (<550) 


  


                                                
3 The individual records began at different times during this period.   
4 Water quality guidelines to support healthy ecosystems, see Table 2 at this link, and 


Water quality guidelines for contact recreation, see Table 2 at this link.   
5 The Hazen method for calculating percentiles is explained on this Ministry for the Environment webpage 



http://www.waikatoregion.govt.nz/Environment/Environmental-information/Environmental-indicators/Freshwater/River-and-streams/river-water-quality-eco-health-techinfo/

http://www.waikatoregion.govt.nz/Environment/Environmental-information/Environmental-indicators/Freshwater/River-and-streams/river-water-quality-contact-recreation-techinfo/

http://www.mfe.govt.nz/publications/fresh-water/bathewatch-user-guide
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Dissolved oxygen (% of saturation concentration) 


 
 
pH 


 
 
Turbidity (NTU) 


 
 
Total ammonia (mg/m3) 


 
 
Total phosphorus (mg/m3) 


 
 
Figure 2:  Boxplots of monthly water quality during 2006–15 at selected river sites.  The full caption for this 


figure is given after the last plot in the series:  see next page.   
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Total nitrogen (mg/m3) 


 
 
Clarity (m) 


 
 
E. coli (cfu/100 mL) 


 
 
Figure 2 (continued):  Boxplots of monthly water quality during 2006–15 at selected river sites (Kauaeranga 


at Smiths, Piako at Paeroa-Tahuna Rd, Waitoa at Mellon Rd, Ohinemuri at Karangahake, Waihou at Te 
Aroha and Waitakaruru at Coxhead Rd).  The central box spans the inter-quartile range with the line in the 
middle being the median (see Table 2 also); the whiskers encompass most of the data, but outliers are 
shown as circles and extreme outliers as stars.  A small number of extreme outliers lie outside the y-axis 
range and are not shown.  The red dotted lines show the values for satisfactory water quality (see Table 2).   
 
 
Water quality varied markedly between the six sites (Table 2, Figure 2).  Overall, most 
aspects of the water quality of the Kauaeranga River were excellent, whereas several 
aspects of the water quality of the Piako and Waitoa Rivers in particular were 
unsatisfactory.   
 
Dissolved oxygen 
The water in the Kauaeranga and Ohinemuri Rivers was generally well-oxygenated, with 
all of the measurements from the Ohinemuri exceeding 99% of the saturation 
concentration, and most of those from the Kauaeranga exceeding 90% (and thus being 
classified as “excellent”).  About 80% of the measurements from the Waihou River were 
excellent.  Just 9% of the measurements in the Waitakaruru River were lower than 80% 
of saturation, and were thus classified as unsatisfactory.  But many of the measurements 
in the Piako and Waitoa Rivers—24% and 71%, respectively—were unsatisfactory.   
 
pH 
Measurements of pH at all six river sites were mostly at least satisfactory; indeed in all 
cases between 73% (Ohinemuri) and 96% (Waihou) of the measurements showed that 
pH was excellent (being in the range 7 to 8).  Note that about a quarter of the pH 
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measurements from the Ohinemuri exceeded 8, possibly due to the photosynthetic-
depletion of inorganic carbon levels in the water by the periphyton growing there.   
 
Turbidity 
The water in the Kauaeranga and Ohinemuri Rivers was generally clear, as indicated by 
the low turbidity (with 71–75% of measurements being classified as excellent).  By 
contrast, the water of the Piako and Waitakaruru Rivers was often murky, with nearly 
80% of measurements being classified as unsatisfactory.  The turbidity of the Waihou 
and Waitoa Rivers was intermediate, with about 35–50% of the measurements being 
classified as satisfactory.  The appearance of the river waters was also affected by the 
differing amounts of dissolved organic compounds that they contained (Tulagi 2015).  
Concentrations of these compounds were relatively-high in the Piako, Waitakaruru and 
Waitoa Rivers, reflecting the large areas of peat wetland that these rivers drain.  
Concentrations were relatively-low at the sites on the Kauaeranga, Ohinemuri and 
Waihou Rivers.6   
 
Ammonia 
Concentrations of a toxic form of nitrogen, total ammonia (or ammoniacal-N), were 
relatively low at the six sites.  Very few of the results were classified as unsatisfactory 
(1% of samples from the Waitoa River).  Concentrations were particularly-low in the 
Kauaeranga (100% excellent), Ohinemuri (96%), Waihou (93%) and Waitakaruru (92%) 
Rivers.  Many results from the Piako (85%) and Waitoa (70%) Rivers were excellent as 
well.   
 
Nitrogen and phosphorus 
Concentrations of total nitrogen and total phosphorus varied markedly between the six 
sites, with concentrations generally being low in the Kauaeranga and Ohinemuri Rivers, 
moderate in the Waihou and Waitakaruru Rivers and high in the Piako and Waitoa 
Rivers.  The results from the Piako, Waihou and Waitoa Rivers were almost always 
classified as unsatisfactory.  By contrast, in the Kauaeranga River about 80% of the 
results for total P and 45% of those for total N were classified as excellent.   
 
Horizontal clarity 
The results for water clarity as measured by the visibility of a black disc were similar to 
those described above for turbidity.  Water clarity was moderate-to-high in the 
Kauaeranga and Ohinemuri Rivers, and poor in the Piako, Waihou, Waitakaruru and 
Waitoa Rivers.   
 
E. coli 
Concentrations of E. coli were lowest in the Kauaeranga and Ohinemuri Rivers, and 
highest in the Piako and Waitoa Rivers.  While the median concentration in the 
Ohinemuri River (60 cfu/100 mL) met an earlier (1992) guideline value for safe swimming 
(namely 126 cfu/100 mL), the 95 percentile concentration was 1990 cfu/100 mL, and 
thus exceeded the more recent (2003) 550 cfu/100 mL guideline.  Water quality at this 
site can therefore be described as no better than borderline for safe swimming, while 
conditions at the other five sites were unsuitable for swimming.7   
 
In summary, when compared with the Council guidelines, the water quality of the Hauraki 
rivers during 2006–15 was variable, as follows: 


 The water in the Kauaeranga and Ohinemuri Rivers was well-oxygenated; that in 
the Piako and Waitoa Rivers was often somewhat oxygen-depleted.  Conditions 
in the Waihou and Waitakaruru Rivers were mostly satisfactory or better. 


                                                
6 Very low concentrations of dissolved organic compounds were found in the spring-fed waters found at the Whites Rd 


site on the Waihou River.  This site also had the lowest turbidity and highest clarity (Appendix 1).   
7 The spring-fed waters of the site on the Waihou River at Whites Rd and the Waiohotu Stream had the lowest 


concentrations of E. coli (Appendix 1), with the values during 2006–15 for both the median (40 cfu/100 mL at both 
sites) and 95 percentile (550 and 350 cfu/100 mL, respectively) meeting the guidelines for safe swimming.  The 
median concentration was also acceptable in the Mangawhero and Piakonui Streams and the Ohinemuri and 
Waitekauri Rivers, but the 95 percentile values exceeded the more recent guideline.  See also section 2.2.   
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 The water in the Kauaeranga and Ohinemuri Rivers was generally clear, while 
that in the Piako and Waitakaruru Rivers was often murky.  Although the 
headwaters of the Waihou River were particularly clear, the water further 
downstream was rather murky.   


 Concentrations of ammoniacal-N were relatively-low in all rivers; they were 
particularly-low in the Kauaeranga, Ohinemuri, Waihou and Waitakaruru Rivers.   


 Concentrations of total nitrogen and total phosphorus were generally low in the 
Kauaeranga and Ohinemuri Rivers, and were moderate in the Waihou and 
Waitakaruru Rivers.  But they were were high in the Piako and Waitoa Rivers.   


 Concentrations of E. coli bacteria were lowest in the Ohinemuri River, although 
they were only borderline at best for safe swimming.  Conditions were not suitable 
for swimming in the other rivers, with E. coli concentrations being highest in the 
Piako and Waitoa Rivers.   


2.2 Current condition:  NOF requirements 


The National Policy Statement for Freshwater Management was gazetted in July 2014.  
It included a “National Objectives Framework” (NOF) containing numeric objectives for 
New Zealand rivers (and lakes).  As is the case with the WRC guidelines, these 
objectives also aim to protect the suitability of freshwaters for ecological and human 
health.  For rivers, the NOF contains a number of compulsory objectives including (1) 
median nitrate, 95-percentile nitrate, median total ammonia and maximum total ammonia 
concentrations (all of which are objectives for ecological health); and (2) median E. coli 
concentrations (a human health objective, specifically for activities involving “occasional 
immersion … such as wading and boating”).8  It also includes a 95-percentile E. coli 
objective that is compulsory where rivers are to be used for swimming (or “full 
immersion”).   
 
For each objective, a range of “attribute states” is given; these are generally labelled “A”, 
“B”, “C” and “D”.  State C is generally the minimum acceptable state, with the boundary 
between States C and D being termed the “National Bottom Line”.  For swimming, 
however, the only acceptable states for 95-percentile E. coli are States A and B.  The 
upper limit to the 95-percentile E. coli concentration for State B is 540 cfu/100 mL, and 
this is termed the “minimum acceptable state” for swimming.   
 
Table 3 lists the summary statistics for these water quality attributes for the 5-year period 
2011–15.  While the NOF typically refers to “annual” statistics, it is clear that a monitoring 
period longer than 12 months will provide more robust results, particularly for 95-
percentile and maximum values.  Note also that the NOF objectives for nitrate and 
ammonia are expressed in units of g/m3. But for consistency with the information 
elsewhere in this report, the results for these attributes in Table 3 have been expressed 
in units of mg/m3.   
 
Most of the results for the two nitrogen-related attributes were consistent with NOF State 
A (51 instances, or 67%) or State B (24 instances, or 32%).  Just one result (95-percentile 
nitrate at the Piako at Paeroa-Tahuna Rd site) was State C, and no results breached the 
relevant national bottom lines.  That is, in the Hauraki rivers the risk of significant adverse 
effects on freshwater ecosystems from concentrations of nitrate and ammonia are 
generally low (as already mentioned in section 2.1 for ammonia).  It is important to note 
that as the focus of these NOF objectives is one of avoiding toxicity, then they are 
substantially less stringent than the WRC guidelines for total nitrogen described above 
(section 2.1).   
Table 3:  Water quality at 19 sites on the Hauraki rivers during 2011–15.  “NNN”, nitrate-nitrogen (mg/m3); 
“NH4”, ammoniacal-nitrogen (mg/m3); “Ec”, E. coli (cfu/100 mL); “med”, median; “95”, 95-percentile 


(calculated using the Hazen method); “max”, maximum.  Results that meet NOF states A, B or C are 


                                                
8 It also includes compulsory objectives for periphyton abundance.  However, little is currently known about periphyton in 


the Hauraki rivers, and these objectives are not considered here.  Similarly, there are compulsory objectives for 
dissolved oxygen “below point sources”, but the widespread, high-frequency, continuous monitoring of dissolved 
oxygen that would be necessary to assess conditions has generally not been undertaken in the rivers.  Finally, there 
is also an objective for cyanobacteria in “lake fed rivers”; but none of the Hauraki rivers are lake fed.   
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shaded blue, green or orange, respectively; red shading indicates that 95-percentile E. coli concentrations 
do not meet the NOF “minimum acceptable state” for full immersion.  The NOF National Bottom Lines for 
each of the attributes are also shown.   


 medNNN 


(mg/m3) 


95NNN 


(mg/m3) 


medNH4* 


(mg/m3) 


maxNH4* 


(mg/m3) 


medEc† 


(/100mL) 


95Ec† 


(/100mL) 


Kauaeranga       
Kauaeranga at Smiths 30 130 2 15 120 1170 
       
Piako       
Mangawhero at Mangawara 
Rd 


330 640 3 7 45 760 


Piakonui at Piakonui Rd 210 580 3 30 55 560 
Piako at Kiwitahi 850 3150 3 270 210 5480 
Piako at Paeroa-Tahuna Rd 1320 4000 13 100 460 3560 
Waitoa at Landsdowne Rd 1430 2500 5 45 415 2180 
Waitoa at Mellon Rd 2000 3200 17 160 355 3280 
       
Waitakaruru       
Waitakaruru at Coxhead Rd 230 970 7 50 260 3410 
       
Waihou       
Hikutaia at Maratoto Rd 20 270 2 35 240 2220 
Ohinemuri at SH25 460 880 2 60 105 780 
Ohinemuri at Queens Head 920 1390 20 140 55 1320 
Ohinemuri at Karangahake 420 840 9 120 75 2420 
Oraka at Lake Rd 2100 2700 14 320 280 920 
Waihou at Whites Rd 740 780 2 12 40 445 
Waihou at Okauia 1130 1460 6 80 210 2120 
Waihou at Te Aroha 1070 1450 7 115 300 2420 
Waiohotu at Waiohotu Rd 150 220 2 3 60 270 
Waiomou at Matamata-
Tauranga 


520 980 4 50 310 2630 


Waitekauri at Ohinemuri 90 390 2 20 55 980 
       
National Bottom Line 6900 9800 1300 2200 1000 540 


*each measured ammonia concentration was adjusted using the corresponding value of pH, so that all results exhibited 
potential toxicity equivalent to that which would have occurred at pH 8:  referred to in the NOF as “pH adjustment”  
†results for all samples of E. coli were considered, regardless of the river flow at the time of sampling 


 
 
The results for the 19 sites also indicated that conditions in the Hauraki rivers were all 
suitable for occasional immersion (Table 3): median E. coli concentrations were 
consistent with either NOF State A (68% of sites) or State B (32% of sites).  However, 
17 of the 19 sites breached the rather more stringent NOF requirement for waters that 
are used for full immersion (i.e. for swimming).  This is similar to the conclusion reached 
above (section 2.1).  Two sites—Waihou at Whites Rd and Waiohotu at Waiohotu Rd—
did, however, meet the requirements for State B for swimming.   


2.3 Long-term changes 


Vant (2013) analysed the water quality records to the end of 2012 for all of the routine 
monitoring sites in the Waikato region.  That analysis has now been updated to the end 
of 2015 for the 19 sites on the Hauraki Rivers.  The important trend statistics—p-values 
and slopes (or rate of change in water quality) for flow-adjusted records—are shown in 
Appendix 2.  Table 4 shows the trend slopes at the six most downstream sites described 
above.9   
  


                                                
9 The results shown in this table were compared with the corresponding results for the trend analyses of the records before 


flow-adjustment.  In most cases (34 of 40 records), flow-adjustment did not affect the overall result:  significant trends 
were significant both before and after flow-adjustment; and the non-significant trends were not affected either.  In the 
remaining six cases, however, non-significant trends before adjustment became significant following adjustment (e.g. 
records for turbidity, total P and nitrate at the Kauaeranga site).  Each of these records showed a highly-significant 
dependence of water quality on flow.  That is, in these cases, adjusting for the effect of flow on water quality reduced 
the noise and allowed the underlying trends to become apparent.   
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This discussion focuses on statistically significant trends (p-value <5%) where the 
absolute value of the slope is greater than 1% per year.  Following Vant (2013), these 
trends are regarded as being important (with those where the slope is smaller being 
regarded as “slight trends”).  Records where dissolved oxygen and water clarity have 
increased over time represent an improvement, while a decrease represents a 
deterioration; for all other variables an increase over time represents a deterioration (and 
vice versa).   
 
In each case Appendix 2 shows the trend statistics for two periods:  (1) from 1991–94 to 
2015 (22–25 years), and (2) for the decade 2006–15.  This discussion deals just with the 
results for the past 22–25 years.  The analyses showed that many (64%) of the records 
for the 19 sites as a whole showed no important trends (Appendix 2), so that average 
water quality was broadly stable throughout the period.  However, 25% of the records 
showed important improvements, while 11% showed deteriorations (Appendix 2).   
 
The improvements included reductions in total phosphorus at ten sites (e.g. Figures 3A, 
3B) and reductions in total ammonia concentrations at nine sites.  Furthermore, none of 
the 19 sites showed deteriorations in total phosphorus or total ammonia.  Several of the 
improvements are likely to be the result of improved treatment of the wastewaters that 
are discharged to the rivers.  For example, the loads of total P discharged from the 
Waitoa dairy factory and the Waihi sewage treatment plant have decreased markedly 
(see later), resulting in the downstream improvements in river water quality shown in 
Figures 3A and 3B, respectively.  Similarly, improved treatment of the sewage 
wastewater discharged from Tirau is likely to be responsible for the improvements in the 
concentrations of total P and E. coli in the Oraka Stream (Appendix 2).   
 
The deteriorations in water quality included increases in turbidity, nitrate, total N and 
clarity.  Interestingly, there were generally a similar number of improvements in each of 
these variables elsewhere in the Hauraki area (Appendix 2).  Some information is 
available on the nitrate concentrations in the Upper Waihou River (Whites Rd site) in the 
early 1980s (Hauraki Catchment Board, unpublished results).  This is shown in Figure 
3D, together with the WRC record.  A clear increase with a slope 1.8% per year is 
apparent over the 30-year period (noting that there are no point source discharges 
upstream of this location).10  This increase will have contributed to the small increases 
(0.5% per year) in both nitrate and total N that were observed further downstream at Te 
Aroha (Table 4). 
 
 
Table 4:  Slopes (% per year) of statistically significant (p < 5%) trends at selected sites on the Hauraki rivers 


during 1991–2015.  See Appendix 2 for further details.  Important improvements are shown in bold; important 
deteriorations are bold and underlined.  “ns”, not significant; other abbreviations as in Tables 2 and 3.   


 Site DO NTU NH4 NNN TP TN Clar Ecoli 


 Kauaeranga         
2 Kauaeranga at Smiths ns 1.5 ns 2.2 0.6 2.6 –1.4 ns 
          
 Piako         
79 Piako at Paeroa-Tahuna Rd 0.2 –1.6 –5.5 –1.2 –0.6 –1.2 ns ns 
80 Waitoa at Mellon Rd 0.5 ns –3.7 –0.5 –14.8 –0.8 –1.0 ns 
          
 Waihou         
4 Ohinemuri at Karangahake –0.1 ns –1.9 –0.7 –3.1 –0.5 0.6 ns 
3 Waihou at Te Aroha –0.1 ns ns 0.5 –0.4 0.5 ns ns 
          
 Waitakaruru         
31 Waitakaruru at Coxhead Rd –0.2 –1.8 –4.0 –1.6 –1.3 –1.3 1.1 ns 


 


                                                
10 Note that nitrate currently meets NOF State A at this site (Table 3), despite the major increase in concentration seen 


since the 1980s (Figure 3D).  As noted earlier (section 2.2), however, the NOF objectives for nitrate (and ammonia) 
are not particularly stringent, and are readily met at most locations on the Hauraki rivers.   
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Figure 3:  Concentrations of total phosphorus in A, the Waitoa River at Mellon Rd and B, the Ohinemuri 
River at Karangahake; and concentrations of nitrate in C, the Piako River at Paeroa-Tahuna Rd and D, the 


Waihou River at Whites Rd in monthly samples during 1983–2015.  Note the differing vertical scales.  The 
dotted lines broadly indicate the overall trends in the records.   


 
 
The largest number of improvements in the water quality variables at any given site 
occurred in the Waitakaruru River (Appendix 2, Table 4).  In that case the records for six 
of the eight variables considered showed an improvement (and no records showed a 
deterioration).  The largest number of deteriorations occurred in the Kauaeranga River.  
In that case the records for four variables showed a deterioration, and no records showed 
an improvement. Given that the water quality of the Kauaeranga River is typically 
excellent (section 2.1), this general deterioration is of some concern.   
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At the other four downstream or “bottom of the catchment” sites (Table 4), the majority 
(72%) of the variables were broadly stable, with either no trend, or a rate of change less 
than 1% per year.  Of the important changes that did occur, eight (25%) were 
improvements (e.g. Figures 3A, 3C) and one was a deterioration.  As noted above, much 
of the improvement in concentrations of ammonia and total P is likely to be due to 
improved treatment of the sewage and industrial wastewaters that are discharged to 
these rivers.   
 
In the next section, the long-term changes in the concentrations of total N and total P 
(Table 4 and Appendix 2) are used to determine the decadal-scale changes in the loads 
of these nutrients.  The most important changes for that analysis are (1) the decreases 
in total N concentrations in the Piako and Waitoa Rivers, and the increase in the Waihou 
River; and (2) the decrease in total P concentrations in the Waitoa River (Table 4).   
 
In summary, over the past 20–25 years the water quality of the Hauraki rivers has 
generally been broadly stable (64% of records) or has improved (25% of records); only 
a relatively minor proportion (11%) of records have shown a deterioration.  In this part of 
the Waikato region, the effects of more intensive farming appear to have been offset by 
improved treatment of sewage and industrial wastewaters, and—presumably—by 
improved management on farms (e.g. spray-irrigation of dairy shed effluent to land 
instead of discharging it to water).   
 
In the Waikato region as a whole (Vant 2013), river water quality has also often been 
stable (67% of records), but there have been somewhat more deteriorations (18%) than 
improvements (15%).  In particular, concentrations of total N showed important 
deteriorations at 62% of the 85 river sites located elsewhere in the region, especially in 
the southern part (Vant 2013).  By contrast, total N concentrations deteriorated at just 
three (16%) of the 19 Hauraki sites (Appendix 2).   


3 Sources of nitrogen and phosphorus in 
the rivers 


3.1 Loads carried by the rivers 


Loads of nitrogen and phosphorus during 2006–15 were determined at a total of 11 sites 
on the Hauraki rivers (Figure 1).  At nine of these sites, the loads were calculated using 
monthly measurements of total N and total P concentrations, together with continuous 
records of river flow.  At two of the sites less information was available, and the loads 
were estimated (see below).   
 
The following procedure was used to calculate loads at the nine sites with continuous 
records of flow:  (1) identify the river flow at the time each of the monthly water quality 
samples was collected (n=120 in most cases), (2) determine the relationships between 
river flow and the concentrations of total N and total P, (3) use these relationships to 
calculate the load at each half-percentile interval (i.e. 0.5%) of the site’s flow distribution 
curve, and (4) sum the 200 individual estimates of load thus obtained to give the 
combined load over all river flows (in units of t/yr).  These calculations were made with 
the “Sedrate” software, using the LOWESS curve-fitting and Smearing bias correction 
processes (as recommended by Dr M Hicks, NIWA; pers. comm. August 2015).11   
 
In most cases there was a statistically significant relationship between the logarithms of 
river flow and nutrient concentration, with the correlation coefficients being between 
about 0.2 and 0.9.  There were two exceptions to this, namely the Waihou at Te Aroha 
and Waitoa at Mellon Rd sites.  In both cases there was little or no dependence of total 


                                                
11 Note that the results thus cannot and should not be directly compared with those reported for these rivers by Vant 


(2011) who instead used the average values of all seven of the bias-corrected methods that are available in the 
Sedrate software.  An analysis of changes in the loads of nitrogen and phosphorus carried by the rivers over the past 
25 years is described below.   
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phosphorus concentration on river flow (r=0.1 and 0.0, respectively).  Figure 4 shows 
how the concentrations of total N and total P varied with flow at the Waitoa at 
Landsdowne Rd site.  In each case, higher flows tended to be associated with higher 
concentrations, with the log-log correlation coefficients being 0.76 and 0.67 for total N 
and total P, respectively.   
 
The extent to which the loads of total N and total P varied at each site also depended on 
the extent to which flows themselves varied, with some sites exhibiting less flow 
variability than others.  For example, high flow (95-percentile) in the Piako River at 
Paeroa-Tahuna Rd was about 40 times higher than low flow (5-percentile); but in the 
Waihou River at Te Aroha high flow was just three times higher than low flow.  The 
seasonal variation in the loads of total N and total P at these two sites is shown in Figure 
5.  Loads of both total N and total P tended to be 10–100 times higher during the winter 
than in the summer at the Piako River site, whereas the loads at the Waihou River site 
showed much less seasonal variability.   
 
There was no record of river flow at the Hikutaia River site (catchment area 73 km2).  In 
this case, the flow at the time of each monthly sampling visit was estimated from the 
corresponding flow in the Kauaeranga River, taking account of the catchment areas at 
the two locations.  The estimated flows and measured concentrations were used to 
calculate flow-weighted average concentrations of total N and total P at the Hikutaia 
River site.  Following Littlewood et al. (1998), loads were then calculated by multiplying 
the flow-weighted average concentrations by the average flow in the Hikutaia River 
during 2006–15 (which was also estimated from the average flow in the Kauaeranga, 
taking account of the respective areas).   
 
A similar approach was used to calculate the loads during 2006–15 at the Waitakaruru 
site (catchment area 50 km2).  In this case the flow record used was from the Jefferies 
Rd site on the Mangawara River (catchment area 98 km2), 25 km to the south.   
 
Table 5 shows the average loads of nitrogen and phosphorus at the 11 river monitoring 
sites during 2006–15.  The combined flow of the Hauraki rivers averaged about 69 m3/s, 
with the combined loads of total N and total P averaging about 3670 t/yr and 200 t/yr, 
respectively (but see later for more comprehensive estimates).  The Waihou River 
system was the largest, and carried the greatest share of the nutrients.  While the 
Kauaeranga River carried about 8% of the combined river flow, it only carried 2% of the  
 
 


 
Figure 4:  Monthly measurements of flow and A, total nitrogen, and B, total phosphorus at the Waitoa at 


Landsdowne Rd site, 2006–15.  
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Figure 5:  Loads of nitrogen and phosphorus in the Piako River (Paeroa-Tahuna Rd; black circles, solid line) 


and the Waihou River (Te Aroha; red crosses, dotted line) at monthly intervals during 2006–15.   


 
 
 
Table 5:  Average flows and loads of nitrogen and phosphorus in four Hauraki river systems, 2006–15 (site 


locations in Figure 1).  The most downstream sites are shown underlined.  Values in italics are estimated:  
see text.  Note that the totals are lower than the more comprehensive values shown in Table 9.   


 Flow (m3/s) Nitrogen (t/yr) Phosphorus (t/yr) 


Kauaeranga    
Kauaeranga at Smiths  5.3 (8%)  61 (2%)  4 (2%) 
    
Piako    
Piako at Kiwitahi  1.7   244   6  
Piako at Paeroa-Tahuna Rd  7.6   997   46  
Waitoa at Landsdowne Rd  1.6   150   6  
Waitoa at Mellon Rd  5.0   581   23  


Piako combined  12.6 (18%)  1578 (43%)  69 (35%) 
    
Waihou    
Hikutaia at Maratoto Rd  3.3   52   4  
Ohinemuri at Queens Head  5.1   291   4  
Ohinemuri at Karangahake  11.6   428   9  
Waihou at Okauia  26.4   1248   85  
Waihou at Te Aroha  34.7   1515   109  


Waihou combined  49.7 (72%)  1996 (54%)  122 (62%) 
    
Waitakaruru    
Waitakaruru at Coxhead Rd  0.9 (1%)  32 (1%)  3 (1%) 
    
All four rivers  68.5 (100%)  3666 (100%)  198 (100%) 
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loads of nitrogen and phosphorus.  Conversely, the Piako River system carried 18% of 
the combined river flow, but between 35% and 43% of the loads of nitrogen and 
phosphorus.  These differences largely reflected the lower concentrations of total N and 
total P found in the Kauaeranga River (Table 2).  The Ohinemuri River also had relatively 
low nutrient concentrations and carried a disproportionately-low share of the nutrient 
loads.   
 
The rates of change in the concentrations of nitrogen and phosphorus that were 
described earlier (section 2.3) can now be used to identify the long term changes in the 
loads of these nutrients carried by the rivers.  Table 6 shows the nitrogen and phosphorus 
loads at the seven downstream locations on the Hauraki rivers during 2006–15 (from 
Table 5).  It also shows the corresponding rates of change in the nitrogen and 
phosphorus concentrations during the past 25 years (1991–2015) and the past decade 
(2006–15):  data from Appendix 2.   
 
The contributions of individual sites or individual rivers to the changes in the combined 
nitrogen or phosphorus load can be compared using this information.  For example, 
Table 6 shows that the nitrogen load carried by the Waihou at Te Aroha was 1515 t/yr, 
and that this changed at an average rate of 0.5% per year during 1991–2015, being an 
annual increase of about 7.2 t/yr.  As noted above (section 2.3), changes in the upper 
catchment at Whites Rd (see Figure 3D) will have contributed to this, with an average 
annual increase at that location of about 1.7 t/yr.12  However, these increases in the 
Waihou catchment were more than offset by the annual decrease in the nitrogen load 
carried by the Piako at Paeroa-Tahuna Rd of about –11.5 t/yr (= 997 t/yr, decreasing at 
an average rate of –1.2% per year).  The net effect of these and the other changes shown 
in Table 6 was that during 1991–2015 the average load of nitrogen carried by the Hauraki 
rivers as a whole decreased by about –0.3% or –11 t/yr per year.   
 
The load-weighted average rate of change (Table 6) is a measure of the size of the 
overall change in the combined nutrient load carried by the rivers as a whole.  As noted 
above, the average rate of change in the load of nitrogen carried by the Hauraki rivers 
during 1991–2015 was –0.3% per year; the average rate of change during 2006–15 was 
–1.2% per year (Table 6).  Similarly, the average rate of change in the load of phosphorus 
carried by the Hauraki rivers during 1991–2015 was –2.3% per year, and the average 
rate of change during 2006–15 was –3.1% per year.  That is, Table 6 shows that the 
combined load of nitrogen carried by the Hauraki rivers has decreased slightly over the 
past 25 years (–0.3% per year), while that of phosphorus has decreased by a moderate 
amount (–2.3% per year).   
 
 
Table 6:  Rates of change in the loads of nitrogen and phosphorus carried by seven Hauraki rivers.  The 


loads during 2006–15 are from Table 5, and the rates of change in concentration (Δ, % per year) during 
1991–2015 and 2006–15 are the slopes from Table 4 and Appendix 2.  Note that slopes of non-significant 
trends (p > 5%) have been set to equal zero.  “Khake”, Karangahake.   


 Nitrogen Phosphorus 
 Load (t/yr) Δ1991–2015 Δ2006–15 Load (t/yr) Δ1991–2015 Δ2006–15 


Waihou (Te Aroha) 1515 +0.5 0 109 –0.4 –3.0 
Piako (PT Rd) 997 –1.2 –3.2 46 –0.6 –2.9 
Waitoa (Mellon) 581 –0.8 0 23 –14.8 –4.5 
Ohinemuri (Khake) 428 –0.5 –2.8 9 –3.1 –2.4 
Kauaeranga 61 +2.6 0 4 +0.6 0 
Hikutaia 52 –1.4 0 4 –2.0 –4.2 
Waitakaruru 32 –1.3 0 3 –1.3 –3.8 
       
Average (load-weighted) –0.3 –1.2  –2.3 –3.1 


                                                
12 The average load of total N carried at Whites Rd was estimated as 107 t/yr, based on the average value of nine flow 


gaugings undertaken there by WRC during 2001–16, namely about 4.5 m3/s (WRC unpublished results, document 
9012254), and an average total N concentration during 2006–15 of 750 mg/m3.  At an average rate of change during 
1991–2015 of 1.6% per year (Appendix 2), this is equivalent to an annual increase in the load carried at this location 
of 1.7 t/yr. 
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3.2 Loads from point sources 


Monitoring information 
Figure 6 shows the location of 24 sites where contaminants are discharged to the 
Hauraki rivers:  11 in the greater Piako catchment, 12 in the greater Waihou catchment 
and one to the Waitakaruru River.  Each can be regarded as being a moderate-to-large 
point source of nitrogen and phosphorus.  Some 14 of these locations are sites where 
sewage wastewaters from towns and other smaller settlements are treated, while the 
remaining ten are various industrial sites, mainly dairy factories and meatworks (Table 
7).  In each case the discharge of treated wastewater is permitted by a resource consent 
issued by the Waikato Regional Council.  The terms of these consents generally limit 
both the volume and the water quality of the effluent that may be discharged; they also 
require the consent holders to regularly monitor these variables and to provide this 
information to the Council.   
 
 


 
Figure 6:  Location of 24 discharges of wastewaters discharging to the Hauraki rivers.  


See Table 7 for further details.   
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Table 7:  Summary of consent monitoring information held by Waikato Regional Council 


for 24 point source discharges to the Hauraki rivers, 2006–15.  “Int”, intermittent discharge:  
loads were calculated for periods when discharge to water occurred. 


 Site WRC 
document 


number 


Period Number of 
samples 


(N, P) 


 Sewage wastewater    


A Morrinsville 4103351 2010–13 133, 144 
B Thames 4103630 2006–15 109, 108 
C Te Aroha 4103413 2010–12 37, 38 
D Paeroa 4106251 2006–15 120, 120 
E Matamata 4103427 2010–14 71, 90 
F Waihi 4105536 2006–15 1081, 108 
G Putaruru 4078729 2006–15 115, 113 
H Ngatea 4109169 2008–15 84, 84 
I Tirau 4079532 2008–15 92, 91 
J Kerepehi 4108688 2009–15 113, 114 
K Turua 6119961 2006–15 106, 106 
L Waihou 4103543 2006–12 822, 782 


M Tahuna 4103393 2009–13 39, 39 
N Waitakaruru 6121490 2008–15 351, 354 
     
 Industrial wastewater    


O Waihi gold mine 4103172 2006–15 36523, – 
P Waitoa dairy factory 8338554 2006–15 296, 301 
Q Tirau dairy factory 8412655 2006–15 443, 442 
R Te Aroha meatworks 4102479 2006–14 90, 87 
S Waitoa poultry processor (Int) 4099776 2006–15 171, 227 
T Waitoa meatworks (Int) 3855752 2006–15 190, 110 
U Morrinsville dairy factory 8770554 2006–15 166, 189 
V Tatuanui dairy factory (Int) 3893961 2006–15 113, 113 
W Paeroa meatworks (Int) 4102448 2006–12 152, 160 
X Waharoa dairy factory (Int) 3920447 2010–15 59, 59 


Notes 
1. Total Kjeldahl N only (no NNN) 
2.  Dissolved forms only (DIN and DRP) 
3.  Ammoniacal-N only, noting that some additional results suggest that this is likely to underestimate 
the concentration (and load) of total N at this site by a factor of two or more 


 
 
This consent monitoring information was used to determine the average loads of nitrogen 
and phosphorus that were discharged from each of the point sources during 2006–15.  
Electronic copies of the monitoring information were generally available in the Council’s 
document management system.  These records were retrieved, collated and checked 
for errors.   
 
In most cases, daily wastewater volumes were recorded; samples of wastewater were 
often collected monthly, although fortnightly, weekly or even daily samples were 
collected in other cases (Table 7).  However, the available records varied in their 
completeness:  records spanning much or most of the decade were available for nine 
sites (D, F, O, P, Q, S, T, V and X); and reasonably-complete records were available for 
a further ten sites (Table 7).  Although the amount of information available for the 
remaining five sites was limited or patchy, it was regarded as being adequate for 
determining the decadal-average results used here.   
 
The wastewater samples were usually analysed for total nitrogen and total phosphorus, 
but in some cases these variables needed to be estimated from the results of other 
analyses, including ammoniacal-N (Waihi gold mine), ammoniacal-N and nitrate (Waihou 
sewage), Kjeldahl-N (Waihi sewage) and dissolved reactive P (Waihou sewage).  Note 
that in a few cases where the records of total nitrogen and total phosphorus were 
somewhat limited, longer records of dissolved forms of these nutrients were available 
(e.g. Te Aroha sewage), but these were not used. 
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While many of the discharges were more-or-less continuous, five of the industrial 
discharges occurred intermittently (Table 7).  There was little or no discharge from the 
Paeroa meatworks during summer months (November-to-May); the Tatuanui dairy 
factory had no discharge on nearly 600 days during the decade (16% of the period); and 
the Waitoa meatworks, Waitoa poultry processor and Waharoa dairy factory only 
discharged when river flows were above specified values.  Furthermore, the Waharoa 
dairy factory did not begin discharging until July 2010, and only discharged on 120 days 
during the decade (3% of the period).  The results described here have all been averaged 
across the whole decade.   
 
Wastewater flows and nutrient concentrations 
Table 8 shows the average daily wastewater flows and monthly-average nitrogen and 
phosphorus concentrations in the 24 discharges of wastewater.  Average flows of 
wastewater varied markedly between the different sites, reflecting differences in the 
number of people living in each town or settlement, and the nature and scale of the 
different industries (including whether they discharge continuously or intermittently).  For 
example, large volumes of groundwater and stormwater collected in the pit at the Waihi 
gold mine and were pumped to a treatment plant.  By contrast, in some summers the 
Paeroa meatworks was closed and did not discharge.   
 
The average concentrations of nitrogen and phosphorus in the different wastewaters 
also varied markedly, reflecting both the nature of the activity and the efficiency of 
wastewater treatment.  For example, the wastewater from the Te Aroha and Waitoa 
meatworks contained much higher nutrient concentrations than those from the Waihi 
mine and the Morrinsville dairy factory, mainly due to the different nature of the 
operations at each site.  Note that the much of the wastewater from the Morrinsville dairy 
factory was routed to the town’s sewage treatment plant (and was thus included in the 
discharge from that site); only “low strength” condensate and boiler water was  
 
 
Table 8:  Average flows of wastewater and average concentrations and loads of nitrogen (N) and 


phosphorus (P) from 24 consented discharges to Hauraki rivers, 2006–15 (“Pk”, discharged in the Piako 
catchment; “Wh”, discharged in the Waihou catchment).  Site locations are shown in Figure 6.  


 Site Flow Concentration (g/m3) Load (t/yr) 
  (m3/day) Total N Total P Total N Total P 


 Sewage wastewater      
A Morrinsville (Pk)  4050  13  7.4  21  9.8 
B Thames (Wh)  3680  24  2.9  32  3.7 
C Te Aroha (Wh)  1990  30  1.9  20  1.3 
D Paeroa (Wh)  1890  10  2.9  7  1.8 
E Matamata (Wh)  1770  20  7.1  13  4.6 
F Waihi (Wh)  1690  5  0.5  3  0.3 
G Putaruru (Wh)  1170  26  5.8  11  2.4 
H Ngatea (Pk)  310  14  4.1  2  0.4 
I Tirau (Wh)  250  38  5.2  3  0.5 
J Kerepehi (Pk)  170  12  4.8  1  0.3 
K Turua (Wh)  90  18  8.4  1  0.3 
L Waihou (Pk)  50  24  8.2  1  0.1 
M Tahuna (Pk)  30  6  0.6  <1  <0.1 
N Waitakaruru  20  22  8.9  <1  0.1 
 Sub-total sewage     115  26 


       
 Industrial wastewater      
O Waihi gold mine (Wh)  10990  3 –  13 – 
P Waitoa dairy factory (Pk)  6050  7  1.0  13  1.7 
Q Tirau dairy factory (Wh)  2330  30  10.1  30  6.8 
R Te Aroha meatworks (Wh)  610  119  22.9  28  5.2 
S Waitoa poultry processor (Pk)  530  13  2.6  3  0.5 
T Waitoa meatworks (Pk)  510  166  25.2  30  4.5 
U Morrinsville dairy factory (Pk)  410  1  0.2  <1  <0.1 
V Tatuanui dairy factory (Pk)  230  10  0.5  1  <0.1 
W Paeroa meatworks (Wh)  110  50  6.6  3  0.3 
X Waharoa dairy factory (Pk)  40  15  3.9  <1  <0.1 
 Sub-total industrial     122  19 
 Total     236  45 
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discharged directly from the factory.  The wastewaters from the other dairy factories, by 
contrast, generally came from a wider range of factory processes.   
 
Loads 
In most cases, average values of wastewater flow and nutrient concentration were 
calculated for each month.  Multiplying these values together gave the average nutrient 
load discharged in that month.  Following Vant (2011, 2014), unbiased estimates of the 
average nutrient load over the decade 2006–15 were obtained by averaging these 
individual monthly loads.  That is, loads were calculated as the “average of the products”, 
rather than as the “product of the averages” (i.e. decadal-average flow times decadal-
average concentration).  Leaving aside the Waihi gold mine discharge (where daily 
records of both flow and concentration were available), the average number of separate 
monthly products of flow and concentration available for both nitrogen and phosphorus 
in the various discharges during the decade (i.e. 120 months) was about 74 (range 15–
115).  Figure 7 shows the monthly-average loads of nitrogen (Figure 7A) and phosphorus 
(Figures 7B-to-E) at four selected sites.   
 
The combined load of nitrogen discharged from the 24 moderate-to-large point sources 
during 2006–15 averaged about 236 t/yr (Table 8).  Two-thirds of this came from six 
sites:  Thames sewage (14%), Tirau dairy factory (13%), Waitoa meatworks (13%), Te 
Aroha meatworks (12%), Morrinsville sewage (9%) and Te Aroha sewage (9%).  By 
contrast, nine sites each contributed less than 1% of the total.  For phosphorus, the 
combined load averaged about 45 t/yr (Table 8).  Three-quarters of this came from six 
sites:  Morrinsville sewage (22%), Tirau dairy factory (15%), Te Aroha meatworks (12%), 
Waitoa meatworks (10%), Matamata sewage (10%) and Thames sewage (8%).  By 
contrast, 11 sites each contributed less than 1% of the total.   
 
The available records of monthly load at each site were analysed to determine whether 
average values had changed over the decade.  No statistically significant trends were 
apparent in 60% of the records.  Loads of nitrogen decreased at seven sites (B, G, J, N, 
O, T and X; e.g. Figure 7A), and those of phosphorus decreased at ten sites (B, F, G, I, 
J, N, P, T, U and X; e.g. Figures 7B-to-E).13  At one site—Morrinsville sewage—the loads 
of both nitrogen and phosphorus increased over the decade—although the information 
available for this site was rather limited.   
 
Because of the patchy nature of some of the records—particularly those for some of the 
larger discharges—it was not possible to rigorously determine the nature of any changes 
in the combined loads from the 24 point sources.  However, analysis of synthetic records 
generated by filling the gaps in the monthly data by interpolation does suggest that the 
combined loads of nitrogen and of phosphorus discharged from these point sources 
decreased during 2006–15 (at an average rate of about 3% per year over the decade).   


                                                
13 Note that the load of phosphorus discharged from the Waitoa dairy factory has decreased markedly since the 1990s: 


see Figure 7E (inset) and Vant (1999, 2011).   
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Figure 7:  Monthly-average loads of nitrogen or phosphorus from four selected point sources during 2006–
15.  A, Thames sewage (nitrogen); B, Thames sewage (phosphorus); C, Putaruru sewage (phosphorus); 
D, Tirau sewage (phosphorus); and E, Waitoa dairy factory (phosphorus); inset:  annual average values 


during 2000–15 for this discharge (with data shown as open circles being from Vant 2011).  Note differing 
vertical scales.   
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3.3 Components of the total loads in rivers 


The loads of nitrogen and phosphorus discharged from the point sources described 
above (Table 8) may now be compared with the total loads of these nutrients that are 
carried by the Hauraki rivers (Table 5).  Furthermore, by estimating the contributions 
from background—that is, the loads that would have been carried by the rivers prior to 
development of their catchments—it is possible to also estimate the loads that have 
resulted from the development of the land.   
 
The only information for the Kauaeranga River is for the monitoring site at Smiths (Figure 
1).  The individual components of the overall load were therefore calculated for this site.  
The discharge of sewage wastewater from the settlement of Waitakaruru enters the 
Waitakaruru River downstream of the monitoring site at Coxhead Rd, so the wastewater 
load was added to that carried at Coxhead Rd.  There are two downstream sites in the 
Piako catchment—Piako River at Paeroa-Tahuna Rd and Waitoa River at Mellon Rd—
and the loads at these sites were combined.14  The discharges of sewage wastewater 
from Kerepehi, Ngatea and Tahuna enter the Piako River downstream of these 
monitoring sites, so the loads from these three point sources were added to those for the 
river sites to obtain the combined load for the Piako River.   
 
The most downstream monitoring site on the Waihou River itself is at Te Aroha (noting 
that this site is more than 65 km from the mouth of the river).  Various tributaries (Figure 
1)—including the moderately-large Ohinemuri River—and several point source 
discharges (Figure 6) enter the river downstream of the monitoring site at Te Aroha.  The 
nutrient loads at the mouth of the Waihou River were therefore estimated as being (at 
least) the sum of the values for the following sites:  Waihou River at Te Aroha, Ohinemuri 
River at Karangahake and Hikutaia Stream at Maratoto Rd, plus the wastewater from 
the Paeroa meatworks and the sewage wastewaters from Paeroa, Te Aroha, Thames 
and Turua.   
 
Table 9 shows the average loads of nitrogen and phosphorus carried by the four Hauraki 
rivers during 2006–16.  The contributions to these loads from the point source discharges 
listed in Table 8 are also shown.  Following Vant (2011, 2014), pre-development or 
background loads were calculated from the respective catchment areas (Table 1) and 
estimates of the specific yields from undeveloped land, namely 3 kg/ha/yr for nitrogen 
and 0.3 kg/ha/yr for phosphorus, based on the information in Jenkins & Vant (2007, see 
their Table 2).  Subtracting the point source and background loads from the total load 
gives an estimate of the load that is associated with the areas of the catchment that have 
been developed (generally for pastoral farming)—called “Landuse” in Table 9.   
 
Altogether, on average the four rivers carried about 3731 t/yr of nitrogen and 206 t/yr of 
phosphorus to the Firth of Thames (Table 9).  The Waihou River carried 55–63% of the 
combined loads while the Piako carried 34–42%; the Kauaeranga and Waitakaruru 
Rivers each carried 1–2%.   
 
Point source discharges contributed 5% of the nitrogen carried by the Piako River and 
8% of that carried by the Waihou River.  Overall, point sources contributed just 6% of the 
load of nitrogen that was carried by the Hauraki rivers into the Firth of Thames.  However, 
the discharges were important sources of the phosphorus load carried by the rivers, 
accounting for 25% of the load in the Piako River and 21% of that in the Waihou River.  
Overall, point sources contributed about 22% of the load of phosphorus that was carried 
by the Hauraki rivers into the Firth of Thames.   
 
As noted above, runoff and leaching from all land in the catchment—both developed and 
undeveloped—contributes nutrients to the rivers.  In the absence of other information, 
the background contribution from land that has been developed is assumed in this 
analysis to be the same as that from an equivalent area of undeveloped land.  So land 


                                                
14 The catchment area upstream of the monitoring site on the Mangawhero Stream is small (<3 km2), so the mass flows 


at this point will also be small and were thus discounted.   
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that has been developed has both a “background” and a “landuse” contribution.  That is, 
“landuse” refers to the part of the contribution from developed land that results from 
human activity and that is thus, in principle, manageable.  By contrast, the “background” 
component from developed land can be regarded as being un-manageable or “natural”.   
 
Exotic forestry is moderately-important in the Waihou catchment, but not in the other 
Hauraki catchments (Table 1); and nutrient loads from areas of forestry in the Waikato 
region are typically low, being similar to those from undeveloped areas (e.g. Schouten 
et al. 1981; Jenkins and Vant 2007).  However, pastoral agriculture occupies a much 
larger area in the Waihou catchment (Table 1), and typically has a much higher nutrient 
yield than forestry (e.g. Vant 1999), so is likely to be the source of much of the landuse-
derived nitrogen and phosphorus.   
 
Between 41% (Kauaeranga River) and 78% (Piako River) of the loads of nitrogen carried 
by the rivers is estimated to have come from diffuse agricultural sources, with these 
sources accounting for about 73% of the combined load of nitrogen carried by the 
Hauraki rivers into the Firth of Thames.  Background (38%) and point source (22%) loads 
of phosphorus were somewhat more important than those of nitrogen, so that diffuse 
agricultural sources accounted for a smaller proportion (41%) of the combined load of 
phosphorus carried by the Hauraki rivers into the Firth.   
 
 
Table 9:  Loads of nitrogen and phosphorus in the lower reaches of four Hauraki rivers during 2006–15.  


The combined loads from the various moderate-to-large point source discharges are shown, as are 
estimates of the pre-development or background loads, and the loads resulting from catchment land use 
(see text).  Values are rounded; note that the totals differ from those in the less comprehensive analysis in 
Table 5.   


 Kauaeranga Piako Waihou Waitakaruru All four rivers 


Nitrogen (t/yr)      
 Overall  61   1580   2059   32   3731  
 Point sources  0 (0%)  72 (5%)  165 (8%)  <1 (1%)  236 (6%) 
 Background  36 (59%)  284 (18%)  438 (21%)  15 (47%)  772 (21%) 
 Landuse  25 (41%)  1225 (78%)  1456 (71%)  17 (53%)  2723 (73%) 
      
Phosphorus (t/yr)     
 Overall  4   70   129   3   206  
 Point sources  0 (0%)  18 (25%)  27 (21%)  <1 (3%)  45 (22%) 
 Background  4 (81%)  28 (41%)  44 (34%)  1 (56%)  77 (38%) 
 Landuse  1 (19%)  24 (34%)  58 (45%)  1 (41%)  84 (41%) 


4 Summary and conclusions 
1. The water quality of the Hauraki rivers has been routinely monitored at 19 sites for 


about 25 years (with records beginning during 1990–94).  During the past decade 
(2006–15) the water quality at these sites was mixed, being was excellent in some 
respects at some sites, but poor in some respects at others.   


 
2. The Kauaeranga and Ohinemuri Rivers had generally good water quality; indeed 


that of the Kauaeranga River was excellent in most respects.  The water of both 
rivers was generally well-oxygenated and clear, and it contained low concentrations 
of the plant nutrients total N and total P, but moderate concentrations of the faecal 
bacteria E. coli.   


 
3. The Piako and Waitoa Rivers had poorer water quality.  The water was often 


somewhat oxygen-depleted and murky, and contained particularly high 
concentrations of total N and total P.  E. coli concentrations were also high.   


 
4. The Waihou and Waitakaruru Rivers had intermediate water quality.  The water was 


often well-oxygenated, but was murky (although the spring-fed waters in the Upper 
Waihou River were particularly clear).  Concentrations of total N, total P and E. coli 
were high.   
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5. The water quality at each monitoring site was compared with the requirements of 
the recently-released National Objectives Framework.  Most sites easily met the 
compulsory, toxicity-based requirements for concentrations of both nitrate and total 
ammonia, with the majority of results being classed as either State A (67%) or B 
(32%).  The sites also met the compulsory E. coli requirements for waters used for 
occasional immersion (“such as wading and boating”).  However, all but two sites 
breached the more stringent—but optional—E. coli requirement for waters used for 
full immersion.   


 
6. The records of water quality at the 19 river sites during 1991–2015 were examined 


for the presence of long-term changes (or “trends”).  Many (64%) of the records 
showed no important trends, so that average water quality was broadly stable over 
the past 22–25 years.  Some 25% of the records showed important improvements, 
however, while 11% showed deteriorations.   


 
7. Concentrations of total phosphorus in particular have improved at half of the 


monitoring sites, often as a result of the improved treatment of the wastewaters that 
are discharged to the rivers.  Concentrations of total nitrogen also improved at a few 
sites (four), but they deteriorated at a few others (three).  It appears as though most 
of the increase in nutrient concentrations in the Hauraki rivers—and it has been a 
substantial increase (Table 9)—occurred more than 20 years ago.  Since then, more 
intensive farming has caused steady increases in nitrogen concentrations in rivers 
elsewhere in the Waikato region (Vant 2013), but in the Hauraki area increases like 
this appear to have been largely offset by the improved treatment of sewage, 
industrial and dairy shed wastewaters.   


 
8. Table 10 summarises the overall water quality of the Hauraki rivers, based on both 


their current condition and on changes over the past 22-25 years.  At one extreme 
the water quality of the Kauaeranga River has deteriorated, but is still largely 
excellent, while at the other extreme the water quality of the Piako River is poor, but 
has improved.  


 
 
Table 10:  Overall assessment of the water quality of the lower reaches of the Hauraki 


rivers, based on eight routinely-monitored variables:  current condition (see Table 2) 
and long-term changes (see Table 4) 


Site Current condition Long-term changes 
Kauaeranga   
Kauaeranga at Smiths Excellent Deteriorated 
   
Piako   
Piako at Paeroa-Tahuna Rd Poor Improved 
Waitoa at Mellon Rd Poor Steady 
   
Waihou   
Ohinemuri at Karangahake Excellent Improved 
Waihou at Te Aroha Moderate Steady 
   
Waitakaruru   
Waitakaruru at Coxhead Rd Moderate Improved 


 
 
9. Loads of total N and total P during 2006–15 were determined at several locations 


on the Hauraki rivers.  Altogether the rivers carried about 3730 t/yr of nitrogen and 
206 t/yr of phosphorus to the Firth of Thames.  The Waihou River carried 55–63% 
of the combined loads while the Kauaeranga and Waitakaruru Rivers each carried 
1–2%.  The Piako/Waitoa River carried 34–42%.  Loads were also determined at 24 
locations where treated sewage or industrial wastewaters are discharged to the 
rivers.  Overall, these moderate-to-large point sources contributed about 6% of the 
nitrogen and 22% of the phosphorus that was carried by these rivers into the Firth 
of Thames.   
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10. During 1991–2015 the combined load of nitrogen carried by the Hauraki rivers 


decreased at a rate of about 0.3% per year, while the combined load of phosphorus 
decreased at a rate of about 2% per year.   


 
11. The combined load of total N discharged from the 24 point sources was about 236 


t/yr, while that of total P was about 45 t/yr.  These loads probably both decreased 
by about 3% per year during 2006–15; the load of total P discharged from the Waitoa 
dairy factory in particular has fallen substantially over the past 20 years.   


 
12. Background (or “natural”) sources in the catchments of the rivers were estimated to 


contribute about 21% of the combined load of total N and 38% of the total P.  The 
remaining 73% of the combined load of total N and 41% of the total P is likely to 
have come from diffuse agricultural sources in the rivers’ catchments.  That is, 
losses of N and P due to the development of land for farming contributed much of 
the nutrient load carried by the Hauraki rivers to the Firth of Thames.   


 
13. Figure 8 summarises these results.  Figure 8A shows the relative contributions of 


the various sources to the loads of nitrogen and phosphorus carried by all four rivers 
as a whole.  The loads for the two largest rivers are shown in Figures 8B (nitrogen) 
and 8C (phosphorus).   


 


 


 
 
 
 
 
 
 
 
 
Figure 8:  Sources of nitrogen and phosphorus to the Hauraki rivers, 2006–15.  A, relative contributions 
from all four rivers; B and C, contributions of nitrogen (8B) and phosphorus (8C) from the Waihou and Piako 


catchments.  See Table 9 for details.   


References 
Green M, Zeldis J 2015.  Firth of Thames water quality and ecosystem health.  Waikato 


Regional Council Technical Report 2015/23.  Hamilton, Waikato Regional 
Council.   


 
Jenkins B, Vant B 2007.  Potential for reducing the nutrient loads from the catchments 


of shallow lakes in the Waikato region.  Environment Waikato Technical Report 
2006/54.  Hamilton, Waikato Regional Council.   


 
Littlewood IG, Watts CD, Custance JM 1998.  Systematic application of United Kingdom 


river flow and quality databases for estimating annual river mass loads (1975–
1994).  The Science of the Total Environment 210/211:  21–40.   


 
Schouten CJ, Terzaghi W, Gordon Y 1981.  Summaries of water quality and mass 


transport data for the Lake Taupo catchment, New Zealand.  Water and Soil 
Miscellaneous Publication 24.  Wellington, Ministry of Works and Development 


 
Tulagi A 2015.  Regional rivers water quality monitoring programme data report 2014.  


Waikato Regional Council Technical Report 2015/15.  Hamilton, Waikato 
Regional Council.   


0% 25% 50% 75% 100%


Nitrogen


Phosphorus


A


Background Point sources Landuse


0 1000 2000


Waihou


Piako


Nitrogen load (tonnes/year)B 0 50 100


Waihou


Piako


Phosphorus load (tonnes/year)C



http://www.waikatoregion.govt.nz/PageFiles/39814/TR201523.pdf

http://www.waikatoregion.govt.nz/PageFiles/39814/TR201523.pdf

http://www.waikatoregion.govt.nz/PageFiles/4861/tr06-54.pdf

http://www.waikatoregion.govt.nz/PageFiles/4861/tr06-54.pdf

http://www.waikatoregion.govt.nz/PageFiles/37523/tr201515.pdf





Page 24 Doc # 4111377 


 
Turner S, Hume T, Gibberd B 2006.  Waikato region estuaries—information and 


management issues.  Environment Waikato Internal Series 2006/09.  Hamilton, 
Waikato Regional Council.   


 
Vant B 1999.  Sources of the nitrogen and phosphorus in several major rivers in the 


Waikato Region.  Environment Waikato Technical Report 1999/10.  Hamilton, 
Waikato Regional Council.   


 
Vant B 2011.  Water quality of the Hauraki rivers and the Southern Firth of Thames.  


Waikato Regional Council Technical Report 2011/06.  Hamilton, Waikato 
Regional Council.   


 
Vant B 2013.  Trends in river water quality in the Waikato Region, 1993–2012.  Waikato 


Regional Council Technical Report 2013/20.  Hamilton, Waikato Regional 
Council.   


 
Vant B 2014.  Sources of nitrogen and phosphorus in the Waikato and Waipa Rivers, 


2003–12.  Waikato Regional Council Technical Report 2014/56.  Hamilton, 
Waikato Regional Council.   


  



http://www.waikatoregion.govt.nz/PageFiles/19426/TR2011-06.pdf

http://www.waikatoregion.govt.nz/PageFiles/26868/TR201320.pdf

http://www.waikatoregion.govt.nz/PageFiles/26868/TR201320.pdf

http://www.waikatoregion.govt.nz/PageFiles/35397/TR201456.pdf





Doc # 4111377 Page 25 


 
 







Page 26 Doc # 4111377 


Appendix 1:  Water quality at sites on the Hauraki rivers, 2006–15 (see Figure 1 for site locations).  Values are medians (with Hazen method ninety-five percentiles for E. coli in square 


brackets); minimum and maximum values are shown in round brackets).   


 Site DO  
(% satn) 


pH Turbidity 
(NTU) 


Ammonia 
(mg N/m3) 


Nitrate 
(mg N/m3) 


Total P  
(mg/m3) 


Total N  
(mg/m3) 


Clarity  
(m) 


E. coli  
(cfu/100 mL) 


 Kauaeranga          
2 Kauaeranga at Smiths 99  


(89–120) 
7.2 


(6.5–7.8) 
1.1  


(0.2–120) 
5 


(5–50) 
20 


(1–170) 
4 


(2–90) 
110 


(26–550) 
3.0 


(0.1–8.6) 
130 [1200] 
(1–15,000) 


           
 Piako          
32 Mangawhero at Mangawara Rd 97 


(88–119) 
7.4 


(6.7–7.9) 
7.3 


(2.1–840) 
5 


(5–100) 
320 


(170–930) 
50 


(30–820) 
450 


(280–5670) 
0.9 


(0.1–2.4) 
45 [1070] 
(3–4100) 


           
82 Piakonui at Piakonui Rd 98 


(88–111) 
7.3 


(6.7–7.8) 
3.7 


(1.6–35) 
5 


(5–45) 
210 


(90–1160) 
22 


(12–80) 
400 


(180–1730) 
1.3 


(0.2–3.1) 
65 [1080] 
(4–2700) 


           
83 Piako at Kiwitahi 87 


(22–130) 
7.1 


(6.6–7.7) 
4.4 


(1.0–65) 
15 


(5–520) 
830 


(20–4800) 
80 


(40–490) 
1290 


(190–5700) 
1.3 


(0.1–3.6) 
270 [7640] 


(40–16,000) 
           
79 Piako at Paeroa-Tahuna Rd 85 


(51–105) 
7.3 


(6.6–7.8) 
9.0 


(1.5–90) 
35 


(5–250) 
1400 


(20–5500) 
270 


(85–740) 
2100 


(480–6300) 
0.8 


(0.1–3.0) 
490 [3420] 
(50–5000) 


           
81 Waitoa at Landsdowne Rd 89 


(63–132) 
7.2 


(6.6–7.7) 
4.8 


(0.5–70) 
15 


(5–150) 
1440 


(600–3200) 
60 


(10–230) 
1830 


(930–3800) 
1.1 


(0.2–4.2) 
440 [2420] 
(130–7200) 


           
80 Waitoa at Mellon Rd 77 


(43–99) 
7.3 


(6.6–7.9) 
6.8 


(1.0–55) 
35 


(5–1240) 
2000 


(520–4300) 
120 


(25–980) 
2600 


(830–6100) 
1.1 


(0.2–3.0) 
470 [2320] 


(50–42,000) 
           
 Waitakaruru          
31 Waitakaruru at Coxhead Rd 94 


(60–190) 
7.2 


(6.6–9.1) 
8.9 


(1.0–110) 
20 


(5–230) 
210 


(1–1240) 
68 


(25–280) 
670 


(190–2000) 
0.6 


(0.1–2.6) 
310 [3380] 
(40–4100) 
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Appendix 1 (continued) 


 Site DO  
(% satn) 


pH Turbidity 
(NTU) 


Ammonia 
(mg N/m3) 


Nitrate 
(mg N/m3) 


Total P  
(mg/m3) 


Total N  
(mg/m3) 


Clarity  
(m) 


E. coli  
(cfu/100 mL) 


 Waihou          
1 Hikutaia at Maratoto Rd 95  


(83–181) 
7.2 


(6.2–7.9) 
1.4 


(0.6–90) 
5 


(5–80) 
20 


(1–660) 
8 


(2–130) 
120 


(26–1400) 
2.5 


(0.1–5.4) 
245 [1740] 


(37–25,000) 
           
8 Ohinemuri at SH25 105  


(84–125) 
7.1 


(6.5–7.8) 
1.0 


(0.5–55) 
5 


(5–150) 
430 


(50–960) 
12 


(2–310) 
580 


(80–2200) 
2.8 


(0.2–8.1) 
135 [2700] 


(16–37,000) 
           
9 Ohinemuri at Queens Head 105 


(92–135) 
7.1 


(6.5–8.6) 
1.1 


(0.4–55) 
35 


(5–290) 
940 


(40–2100) 
12 


(2–280) 
1290 


(130–2400) 
2.6 


(0.1–5.2) 
80 [1860] 


(16–15,000) 
           
4 Ohinemuri at Karangahake 104 


(100–118) 
7.7 


(6.8–8.8) 
1.2 


(0.5–35) 
15 


(2–230) 
440 


(1–1170) 
10 


(4–140) 
580 


(140–1550) 
2.8 


(0.2–5.3) 
60 [1990] 
(6–5200) 


           
35 Oraka at Lake Rd 92 


(74–104) 
7.3 


(6.7–7.7) 
5.3 


(1.2–160) 
25 


(5–890) 
2100 


(1200–3300) 
125 


(65–990) 
2400 


(1900–4200) 
0.9 


(0.1–3.3) 
300 [2460] 


(70–60,000) 
           
37 Waihou at Whites Rd 100 


(90–111) 
6.9 


(6.5–7.4) 
0.5 


(0.2–15) 
5 


(5–60) 
710 


(510–790) 
78 


(70–510) 
750 


(530–1160) 
5.1 


(0.7–8.5) 
40 [550] 


(11–2300) 
           
33 Waihou at Okauia 93 


(80–126) 
7.3 


(6.6–7.8) 
4.5  


(1.5–65) 
10 


(5–210) 
1110 


(780–1670) 
86 


(55–350) 
1400 


(900–2700) 
1.0 


(0.2–2.1) 
230 [1740] 


(26–57,000) 
           
3 Waihou at Te Aroha 93 


(82–104) 
7.3 


(6.5–7.7) 
4.9  


(1.8–50) 
30 


(2–250) 
1070 


(480–1920) 
93 


(55–440) 
1270 


(920–2260) 
0.8 


(0.2–2.2) 
270 [2420] 
(19–2800) 


           
36 Waiohotu at Waiohotu Rd 93 


(72–102) 
7.2 


(6.0–7.5) 
4.5 


(1.0–50) 
5 


(5–80) 
180 


(80–290) 
27 


(13–100) 
320 


(170–740) 
no data 40 [350] 


(7–1500) 
           
34 Waiomou at Matamata-Tauranga Rd 95 


(83–107) 
7.2 


(6.5–7.5) 
4.2 


(1.6–70) 
10 


(5–230) 
480 


(230–1110) 
41 


(23–290) 
700 


(350–2000) 
1.2 


(0.1–2.7) 
310 [2130] 


(120–58,000) 
           
100 Waitekauri at Ohinemuri 103 


(93–124) 
7.2 


(6.6–8.1) 
0.8 


(0.3–70) 
5 


(5–55) 
110 


(1–420) 
7 


(2–280) 
240 


(30–1900) 
3.0 


(0.2–5.9) 
70 [1900] 


(2–10,000) 
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Appendix 2:  p-values (%) and, in brackets, slopes (% per year) of trends in flow-adjusted water quality at sites on the Hauraki rivers.  Upper row, 1991–2015 (≤25 years); lower 
row, 2006–15 (10 years).  .  Important improvements (see text) are shown in bold; important deteriorations are bold and underlined.  Monthly data, apart for E. coli which was mostly 
quarterly, except at Ohinemuri at Karangahake and Waihou at Te Aroha, where it was also monthly.  E. coli records did not begin until 1998, except for Ohinemuri at Karangahake 
and Waihou at Te Aroha, where they did not begin until 2005.   


 Site DO Turbidity Ammonia Nitrate Total P Total N Clarity Ecoli 


 Kauaeranga         
2 Kauaeranga at Smiths 27 (0.0) 


96 (0.0) 


2 (1.5) 


83 (0.2) 
58 (0.0) 
7 (0.0) 


<1 (2.2) 
<1 (8.6) 


3 (0.6) 
43 (0.5) 


<1 (2.6) 


68 (–0.7) 


<1 (–1.4) 
<1 (3.9) 


69 (0.8) 
96 (1.0) 


          
 Piako         
32 Mangawhero at Mangawara Rd <1 (–0.2) 


99 (0.0) 
27 (0.5) 
64 (0.9) 


<1 (–0.6) 
37 (0.0) 


5 (0.3) 
99 (0.0) 


1 (–0.6) 
<1 (–3.5) 


99 (0.0) 
<1 (–1.8) 


48 (0.3) 
8 (3.4) 


4 (–5.6) 


14 (–12.6) 
          
82 Piakonui at Piakonui Rd <1 (–0.2) 


71 (–0.1) 


<1 (–1.8) 


9 (1.7) 
<1 (–0.4) 


62 (0.0) 
2 (–0.7) 


82 (–0.2) 


<1 (–2.4) 
2 (–2.3) 


1 (–0.6) 
8 (–1.1) 


<1 (2.0) 
2 (3.2) 


78 (0.8) 
14 (9.4) 


          
83 Piako at Kiwitahi <1 (–0.3) 


4 (0.9) 


<1 (–1.6) 


31 (–1.2) 


<1 (–5.6) 
<1 (–9.7) 


23 (–0.4) 
70 (–0.2) 


<1 (–2.0) 
<1 (–5.0) 


<1 (–0.8) 
5 (–1.5) 


12 (0.6) 
10 (2.6) 


81 (0.5) 
75 (–3.2) 


          
79 Piako at Paeroa-Tahuna Rd 4 (0.2) 


98 (–0.1) 


<1 (–1.6) 
<1 (–7.3) 


<1 (–5.5) 


15 (–2.5) 


<1 (–1.2) 
<1 (–3.7) 


2 (–0.6) 
3 (–2.9) 


<1 (–1.2) 
<1 (–3.2) 


26 (0.5) 
<1 (8.4) 


52 (–1.9) 
84 (1.0) 


          
81 Waitoa at Landsdowne Rd 6 (0.1) 


83 (0.0) 
3 (–0.9) 


39 (–1.1) 


<1 (–4.2) 
<1 (–9.6) 


88 (0.0) 
42 (0.6) 


<1 (–1.9) 
<1 (–5.3) 


69 (–0.1) 
98 (0.0) 


6 (–1.0) 
19 (2.7) 


64 (–2.0) 
69 (–3.8) 


          
80 Waitoa at Mellon Rd <1 (0.5) 


45 (0.2) 
41 (0.4) 
94 (0.2) 


<1 (–3.7) 


42 (0.9) 
<1 (–0.5) 


74 (0.4) 


<1 (–14.8) 
<1 (–4.5) 


<1 (–0.8) 
90 (0.1) 


1 (–1.0) 


86 (–0.3) 
75 (–1.2) 
26 (–5.6) 


          
 Waitakaruru         
31 Waitakaruru at Coxhead Rd 1 (–0.2) 


16 (–0.4) 


<1 (–1.8) 
2 (–3.0) 


<1 (–4.0) 
4 (–6.6) 


<1 (–1.6) 


35 (–1.4) 


<1 (–1.3) 
<1 (–3.8) 


<1 (–1.3) 


6 (–1.8) 


2 (1.1) 
<1 (5.0) 


49 (–1.3) 
1 (–12.6) 
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Appendix 2 (continued) 


 Site DO Turbidity Ammonia Nitrate Total P Total N Clarity Ecoli 


 Waihou         
1 Hikutaia at Maratoto Rd 1 (0.1) 


12 (0.3) 


1 (–1.4) 


19 (–2.0) 


<1 (–10.9) 


70 (0.1) 
7 (–1.6) 
39 (3.4) 


<1 (–2.0) 
2 (–4.2) 


<1 (–1.4) 


7 (–2.3) 
35 (–0.4) 


7 (2.9) 
18 (–2.0) 
35 (–4.7) 


          
8 Ohinemuri at SH25 22 (–0.1) 


6 (0.3) 
51 (–0.3) 
45 (–1.0) 


<1 (–5.3) 


8 (–0.7) 
4 (–0.5) 
37 (0.7) 


<1(–2.2) 
<1 (–5.9) 


3 (–0.5) 
90 (–0.1) 


<1 (–2.1) 


69 (0.4) 
11 (–3.7) 


12 (–10.4) 
          
9 Ohinemuri at Queens Head 1 (–0.2) 


21 (0.3) 


<1 (–1.5) 


75 (–0.2) 
68 (0.5) 
13 (4.1) 


1 (0.6) 
7 (–1.1) 


<1 (–6.8) 
<1 (–7.7) 


5 (0.6) 
2 (–2.4) 


92 (0.0) 
5 (2.7) 


2 (–5.6) 
4 (–13.8) 


          


4 Ohinemuri at Karangahake <1 (–0.1) 
66 (0.0) 


80 (0.1) 
52 (–0.7) 


<1 (–1.9) 


17 (–4.0) 
1 (–0.7) 
1 (–2.8) 


<1 (–3.1) 
2 (–2.4) 


3 (–0.5) 
3 (–2.8) 


1 (0.6) 
3 (2.4) 


73 (1.2) 
66 (1.9) 


          
35 Oraka at Lake Rd 2 (–0.1) 


52 (–0.1) 


<1 (2.9) 


5 (3.2) 
15 (1.1) 
42 (2.3) 


<1 (0.8) 
<1 (0.9) 


<1 (–1.0) 


37 (–0.8) 
<1 (0.9) 


1 (0.9) 


1 (–1.0) 


34 (–1.1) 


<1 (–8.2) 


50 (–1.8) 
          
37 Waihou at Whites Rd <1 (–0.2) 


62 (0.1) 
14 (0.6) 
1 (3.9) 


23 (–0.1) 
24 (0.2) 


<1 (1.6) 
<1 (1.3) 


<1 (–0.5) 
10 (–0.4) 


<1 (1.6) 
<1 (1.2) 


19 (–0.3) 
2 (–2.0) 


75 (0.3) 
30 (–5.1) 


          
33 Waihou at Okauia 61 (0.0) 


25 (–0.1) 


<1 (1.4) 


45 (0.8) 
9 (–1.0) 
19 (2.5) 


<1 (0.8) 
<1 (0.8) 


<1 (–0.9) 
<1 (–1.4) 


<1 (0.9) 
7 (0.6) 


9 (–0.5) 
74 (–0.2) 


25 (–1.9) 
3 (–7.1) 


          
3 Waihou at Te Aroha <1 (–0.1) 


4 (0.1) 
7 (0.6) 


62 (–0.8) 
89 (0.0) 


<1 (–7.1) 
<1 (0.5) 
62 (0.3) 


2 (–0.4) 
<1 (–3.0) 


<1 (0.5) 
98 (0.0) 


62 (0.1) 
<1 (4.5) 


80 (–0.9) 
98 (–0.3) 


          
36 Waiohotu at Waiohotu Rd 2 (–0.1) 


88 (0.0) 


<1 (1.5) 


17 (1.4) 
77 (0.0) 
78 (0.0) 


43 (0.1) 
<1 (–2.6) 


1 (–0.6) 
<1 (–2.1) 


<1 (0.7) 
<1 (–2.2) 


no data 12 (–5.3) 
82 (3.0) 


          
34 Waiomou at Matamata-Tauranga Rd 3 (–0.1) 


29 (–0.2) 


<1 (2.0) 
1 (3.0) 


98 (0.0) 
49 (–1.0) 


<1 (1.1) 
2 (1.6) 


11 (–0.5) 
<1 (–3.0) 


<1 (1.3) 
2 (1.1) 


7 (–0.5) 
31 (0.9) 


58 (0.7) 
30 (–1.8) 


          
100 Waitekauri at Ohinemuri 87 (0.0) 


48(–0.1) 
81 (–0.1) 
<1 (–2.9) 


<1 (–14.9) 


8 (–0.4) 


<1 (–5.1) 


7 (–2.1) 
13 (–0.8) 
<1 (–7.2) 


<1 (–3.9) 
3 (–2.5) 


<1 (–1.1) 


11 (2.0) 


<1 (–7.4) 


10 (–12.6) 


 Total numbers of important trends (22–25 years ending 2015)       


 Improvements 0 6 9 3 10 4 2 4 
 Deteriorations 0 5 0 3 0 3 5 0 


 







sites respectively
·  All segments in the network were assessed based on the receiving waters - comparing current

load of nitrogen with “maximum allowable load” (MAL)
·  The MAL was defined in relation to the bottom lines in the current NOF for lakes and rivers, and

for estuaries, the work by Plew et al was used to define bottom lines for chlorophyll-a.
·  Catchment pressure is the ratio of the current TN load to the MAL

And this paragraph from Ton’s draft paper (which is too draft to send out) is also helpful:
Catchment pressure was defined in three steps. First, the ratio of the current load to MAL was defined
for every receiving environment in the drainage network. Second, the digital drainage network
representing each individual sea-draining catchment (i.e., defined by the entire drainage path upstream
of a terminal segment) was traversed in the upstream direction. Beginning at the most downstream
receiving environment, which is defined as a critical point, the ratio of the current load to MAL at each
receiving environment is compared with the ratio for next upstream receiving environment. If the ratio
at the next upstream receiving environment is greater than that of the downstream critical point, the
upstream receiving environment is defined as a critical point and the process continues upstream.
Third, having defined the critical points on the drainage network of every sea-draining catchment, the
sub-catchments upstream of each critical point are identified and assigned a catchment pressure value
equalling the ratio of the current load to MAL of the associated critical point.
Sea-draining catchments can have one critical point (the most downstream receiving environment) or
multiple critical points, which include the most downstream receiving environment. Maps of catchment
pressure were defined by colouring the sub-catchments upstream of each critical point using a colour
scale that reflects their pressure value.

Will ring you tmrw morning

Irene
cid:image001.png@01D53BF8.41BB9BC0



From: Mike Scarsbrook <Mike.Scarsbrook@waikatoregion.govt.nz> 
Sent: Tuesday, 16 July 2019 1:00 PM
To: Irene Parminter <Irene.Parminter@mfe.govt.nz>
Cc: Vaughan Payne <vaughan.payne@waikatoregion.govt.nz>
Subject: RE: Request for assistance

HI Irene

I’m in meetings most of the afternoon, but can I call you between 4:30 and 5?

Mike
021864602

Mike Scarsbrook​ | MANAGER | Science, Science and Strategy
WAIKATO REGIONAL COUNCIL | Te Kaunihera ā Rohe o Waikato
Take a look at the work we do
P: +6478592705
M: +6421864602
F: facebook.com/waikatoregion
Private Bag 3038, Waikato Mail Centre, Hamilton, 3240

From: Irene Parminter [mailto:Irene.Parminter@mfe.govt.nz] 
Sent: Tuesday, 16 July 2019 11:04 AM
To: Mike Scarsbrook <Mike.Scarsbrook@waikatoregion.govt.nz>
Subject: FW: Request for assistance

Hi Mike.  Can I give you a call about this request?  If so, when would suit (and what is the best number
to call you on)?

Thank you

Irene

From: Vaughan Payne <Vaughan.Payne@waikatoregion.govt.nz> 
Sent: Tuesday, 16 July 2019 10:27 AM
To: Irene Parminter <Irene.Parminter@mfe.govt.nz>
Cc: Martin Workman <martin.workman@mfe.govt.nz>; Nicola Scott <Nicola.Scott@mfe.govt.nz>; Mike
Scarsbrook (waikatoregion.govt.nz) <Mike.Scarsbrook@waikatoregion.govt.nz>; Tracey May
<Tracey.May@waikatoregion.govt.nz>
Subject: Re: Request for assistance

Kia ora Irene

Thanks for your email. Can you please work directly with Mike Scarsbrook who I’ve copied into this
email. 

Nga mihi

Vaughan 

Sent from my iPhone

mailto:Mike.Scarsbrook@waikatoregion.govt.nz
mailto:Irene.Parminter@mfe.govt.nz
mailto:vaughan.payne@waikatoregion.govt.nz
https://www.waikatoregion.govt.nz/community/whats-happening/video-hub/
tel:+6478592705
tel:+6421864602
https://www.facebook.com/waikatoregion
mailto:Irene.Parminter@mfe.govt.nz
mailto:Mike.Scarsbrook@waikatoregion.govt.nz
mailto:Vaughan.Payne@waikatoregion.govt.nz
mailto:Irene.Parminter@mfe.govt.nz
mailto:martin.workman@mfe.govt.nz
mailto:Nicola.Scott@mfe.govt.nz
mailto:Mike.Scarsbrook@waikatoregion.govt.nz
mailto:Tracey.May@waikatoregion.govt.nz


Vaughan Payne​ | CHIEF EXECUTIVE | Office of the Chief Executive
WAIKATO REGIONAL COUNCIL | Te Kaunihera ā Rohe o Waikato
Take a look at the work we do
P: +6478590595
M: +64212462314
F: facebook.com/waikatoregion
Private Bag 3038, Waikato Mail Centre, Hamilton, 3240

On 16/07/2019, at 10:01 AM, Irene Parminter <Irene.Parminter@mfe.govt.nz> wrote:

Dear Vaughan,
The Government’s Essential Freshwater programme includes proposals to address
excessive nitrogen leaching in catchments with high nitrogen impacts.  The Government
will likely be consulting on the proposals  as part of the larger Essential Freshwater
consultation, currently proposed for August 2019.  If the proposals are progressed, the
proposed set of high nitrogen-impact catchments will be included in the consultation
document.

Initial modelling has developed a set of potential catchments where the policy would
apply.  In preparation for consultation, MfE would like to ground-truth this initial modelling
with councils.  The modelling indicates that the following sub-catchments in your region
may meet the criteria for high nitrogen impacts:

NZ segment River Name Catchment Name
3046191 NA Piako River
3058413 Waitakaruru Stream Piako River

With your agreement, I would like to discuss these catchments with your staff, to check
the modelling result prior to consultation.  Please could you advise who I should contact,
and their contact details as soon as convenient.

Thank you

Irene

Irene Parminter – Senior Policy Analyst
Ministry for the Environment – Manatu Mō Te Taiao
Mob: 022 517 3371  Email: irene.parminter@mfe.govt.nz  Website: www.mfe.govt.nz 
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143

*********************************************************************************************

Please Note: The information contained in this e-mail message and any attached files may be confid*ential
information, and may also be the subject of legal professional privilege. It is not necessarily the official view of
the Ministry for the Environment. If you are not the intended recipient, any use, disclosure or copying of this e-
mail is unauthorised. If you have received this e-mail in error, please notify us immediately by reply e-mail and
delete the original. Thank you.

*********************************************************************************************

https://www.waikatoregion.govt.nz/community/whats-happening/video-hub/
tel:+6478590595
tel:+64212462314
https://www.facebook.com/waikatoregion
mailto:Irene.Parminter@mfe.govt.nz
mailto:irene.parminter@mfe.govt.nz
http://www.mfe.govt.nz/


Nick Vincent 

From: 	 Irene Parminter 

Sent: 	 Wednesday, 17 July 2019 4:52 PM 

To: 	 Andy Hicks; lain Maxwell (hbrc.govt.nz) 

Subject: 	 RE: Request for assistance with Essential Freshwater work 

Hi Andy and lain. Thanks for emailing me back. Completely understand about manic! 

Is it OK if we delay to Monday please? - as I will be away from the office on Friday and hard to catch by phone. Also, 

some different approaches to the modelling are being considered — so delaying our conversation until next week 

may enable time for that to be advanced. 

In the meantime, I have pasted a map below that may help, and also a summary of the approach taken to the 

existing modelling. 

Modelling Summary: 

Estimates of current median concentrations of total nitrogen (TN) and nitrate-nitrogen (NO3-N) for every 

segment of the river network were provided by predictions made using statistical models fitted to 

observations of TN and NO3N at 764 and 855 state of environment monitoring sites respectively 

® 	All segments in the network were assessed based on the receiving waters - comparing current load of 

nitrogen with "maximum allowable load" (MAL) 

® 	The MAL was defined in relation to the bottom lines in the current NOF for lakes and rivers, and for 

estuaries, the work by Plew et al was used to define bottom lines for chlorophyll-a. 

• Catchment pressure is the ratio of the current TN load to the MAL 

And this paragraph from Ton Snelder's draft paper (which is too draft to send out) is also helpful: 

Catchment pressure was defined in three steps. First, the ratio of the current load to MAL was defined for every 

receiving environment in the drainage network. Second, the digital drainage network representing each individual 

sea-draining catchment (i.e., defined by the entire drainage path upstream of a terminal segment) was traversed in 

the upstream direction. Beginning at the most downstream receiving environment, which is defined as a critical 

point, the ratio of the current load to MAL at each receiving environment is compared with the ratio for next 

upstream receiving environment. If the ratio at the next upstream receiving environment is greater than that of the 

downstream critical point, the upstream receiving environment is defined as a critical point and the process 

continues upstream. Third, having defined the critical points on the drainage network of every sea-draining 

catchment, the sub-catchments upstream of each critical point are identified and assigned a catchment pressure 

value equalling the ratio of the current load to MAL of the associated critical point. 

Sea-draining catchments can have one critical point (the most downstream receiving environment) or multiple 

critical points, which include the most downstream receiving environment. Maps of catchment pressure were 

defined by colouring the sub-catchments upstream of each critical point using a colour scale that reflects their 

pressure value. 

For the map below I have included all the catchments with pressure score over 2 — this filter brings up parts of 3 

catchments, Tukituki, Taipo and Karewarewa (in the Ngaruroro catchment). As the Tukituki plan already addresses 

high nitrogen leaching, it would not be included in the proposal. 
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Thanks again 

Irene 

From: Andy Hicks <andy@hbrc.govt.nz> 

Sent: Wednesday, 17 July 2019 4:35 PM 

To: Irene Parminter <Irene.Parminter@mfe.govt.nz>; lain Maxwell (hbrc.govt.nz) <iain@hbrc.govt.nz> 

Subject: RE: Request for assistance with Essential Freshwater work 

Kia ora Irene, lain and I are both manic at the moment, but can one of us give you a call sometime Friday to follow 

Lip? 

Cheers, 

Andy 

From: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Sent: Tuesday, 16 July 2019 1:02 PM 

To: lain Maxwell <iain@hbrc.govt.nz>; Andy Hicks <andy@hbrc.govt.nz> 

Subject: RE: Request for assistance with Essential Freshwater work 

Hi Andy and lain. Just following up on my email to James. Can I give you a call please? When would suit, and what 

numbers should I call you on? 

Thank you 

Irene 
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From: James Palmer <james.paimer@hbrc.govt.nz> 

Sent: Tuesday, 16 July 2019 12:16 PM 

To: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Cc: Martin Workman <martin.workman@mfe.govt.nz>; Nicola Scott <Nicola.Scott@mfe.govt.nz>; Nick Martelli 

<Nick.Martelli@mfe.govt.nz>; lain Maxwell (hbrc.govt.nz) <iain@hbrc.govt.nz>; Andy Hicks <andy@hbrc.govt.nz>; 

Tom Skerman <Tom@hbrc.govt.nz> 

Subject: Re: Request for assistance with Essential Freshwater work 

Hi Irene, please work through lain Maxwell and Andy Hicks. 

Thanks, James 

Sent from my iPhone 

On 16/07/2019, at 10:39 AM, Irene Parminter <Irene.Parminter@mfe.govt.nz> wrote: 

Dear James, 

The Government's Essential Freshwater programme includes a proposal to address excessive 

nitrogen leaching in catchments with high nitrogen impacts. The Government will likely be 

consulting on the proposal as part of the larger Essential Freshwater consultation, currently 

proposed for August 2019. If these proposals are progressed, the proposed set of high nitrogen-

impact catchments will be included in the consultation document. 

Initial modelling has developed a set of potential sub-catchments where the policy would apply. In 

preparation for consultation, MfE would like to ground-truth this initial modelling with councils. The 

modelling indicates that the following sub-catchment in your region may meet the criteria for high 

nitrogen impacts: 

NZ segment River Name 

 

Catchment Name 

Ngaruroro River 

 

8213095 Karewarewa Stream 

  

     

With your agreement, I would like to discuss this sub-catchment with your staff, to check the 

modelling result prior to consultation. Please could you advise who I should contact, and their 

contact details as soon as convenient. 

Thank you 

Irene Parminter 

Irene Parminter — Senior Policy Analyst 
Ministry for the Environment — Manati"r M6 Te Taiao 

Mob: 022 517 3371 Email:  irene.parminter g mfe.govt.nz  Website: www.mfe.govt.nz  
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143 

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information, and 
may also be the subject of legal professional privilege. It is not necessarily the official view of the Ministry for the Environment. 
If you are not the intended recipient, any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-
mail in error, please notify us immediately by reply e-mail and delete the original. Thank you. 
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Nick Vincent 

From: 	 Irene Parminter 
Sent: 	 Thursday, 18 July 2019 2:40 PM 
To: 	 Vin Smith 
Subject: 	 RE: Request for assistance with Essential Freshwater work 

Hi Vin — Rob also replied this afternoon, and suggested I talk to Roger Hodson, but I will ring you first. 

The map pasted below may be helpful 

Irene 

Pressure 
1 — 2 
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[--/] Catchment pressure 

From: Vin Smith <Vin.Smith@es.govt.nz> 

Sent: Thursday, 18 July 2019 1:53 PM 

To: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Subject: RE: Request for assistance with Essential Freshwater work 

Hi Irene, 

Give me a call in the first instance and we can go from there - 0272614844. 

Cheers, 

Vin 

ri 
L J 
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Vin Smith 

Director of Policy, Planning & Regulatory Services 

Environment Southland Te Taiao Tonga 

P 03 2115115 

Cnr Price St & North Rd, Private Bag 90116, Invercargill 9840 

Vin.Smith(@es.govt.nz  I www.es.l;ovt.nz  I face boo k.corn/environmentsouthland  

I11(2 h1lorn1:;iiull colli.dilled  III illi:,  :'111di1 	i_, lu►  ill(-2  Cillc_rliit,►►  (A Hie ilil.ended recipient only. If you art_ ► iot the ililencled 

It , 1; >wni plt,.Vle  oclvise Hie „  litic`I in-1111 di;-11-ely and il, loi.e tho  (I -flail and ai-h-whill ni'. Any  ►t,(: , t.  k,(;c n,0n.-lHon, if-:piodlici- ion of 

Lii_ .JbiIiiUll 1A  ihi., r'I1I11il . ► litl ;Illy oUtIchlil lli-, hy'111yolle 	ih(lll i_Itc' illit,ilclt:d iucipien'i. is illll)mpel Ilse u ills• illiuliiiaLion. 

From: Irene Parminter <Irene.Parminter@mfe.Rovt.nz> 

Sent: Thursday, 18 July 2019 1:18 PM 

To: Rob Phillips <Rob.Phillips(c@es.govt.nz>; Vin Smith <Vin.Smith@es.govt.nz> 

Subject: RE: Request for assistance with Essential Freshwater work 

Hi Rob and Vin — I am keen to talk to the appropriate Environment Southland people regarding the N-cap proposal in 

the Essential Freshwater package, ahead of the discussion document going out later in the year (see my email 

below). Please could you advise who I should ring to discuss the catchments below?. My conversations with 

councils so far have indicated that we need to do a bit more work on the modelling, so your feedback would be 

helpful for that process. 

Thankyou 

Irene 

Irene Parminter  —  Senior Policy Analyst 
Ministiy for the Environment — Manatu M6 Te Taiao 

Mob: 022 517 3371 Email:  irene.parminter((mfe.govt.nz  Website: www. nife. govt. nz  
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143 

From: Irene Parminter 

Sent: Tuesday, 16 July 2019 10:35 AM 

To: rob. phillips(@es.govt.nz   

Cc: Martin Workman <martin.workman@mfe.govt.nz>; Nicola Scott <Nicola.ScottPmfe.govt.nz>; Nick Martelli 

<Nick.Martelli@mfe.govt.nz> 

Subject: Request for assistance with Essential Freshwater work 

Dear Rob, 
The Government's Essential Freshwater programme includes a proposal to address excessive nitrogen leaching in 

catchments with high nitrogen impacts. The Government will likely be consulting on the proposal as part of the 

larger Essential Freshwater consultation, currently proposed for August 2019. If these proposals are progressed, the 

proposed set of high nitrogen-impact catchments will be included in the consultation document. 

Initial modelling has developed a set of potential catchments where the policy would apply. In preparation for 

consultation, MfE would like to ground-truth this initial modelling with councils. The modelling indicates that the 

following sub-catchments in your region may meet the criteria for high nitrogen impacts: 

NZ segment River Name Catchment Name 

15319805 NA Mataura River 

15293344 Waimea Stream Mataura River 

15314740 Waimatuku Stream Waimatuku Stream 

15320150 NA Waituna Creek 
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15319658 
	

I NA 	 I Titiroa Stream 

With your agreement, I would like to discuss these sub-catchments with your staff, to check the modelling result 

prior to consultation. Please could you advise who I should contact, and their contact details as soon as convenient. 

Thankyou 

Irene Parminter 

Irene Parminter  — Senior Policy Analyst 
Ministry for the Environment — ManatR M6 Te Taiao 
Mob: 022 517 3371 Email: irene.parmintero( mfe.govt.nz  Website: www. infe. govt. nz  
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143 

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information, and may also be the 
subject of legal professional privilege. It is not necessarily the official view of the Ministry for the Environment. If you are not the intended recipient, 
any use, disclosure or copying of this e-mail is unauthorised, If you have received this e-mail in error, please notify us immediately by reply e-mail 
and delete the original. Thank you. 

********************************************************************************************* 

This e-mail message has been scanned for Viruses and Content and cleared by  NetlQ MailMarshal 

This email has been filtered by SMX. For more information visit smxemail.com   
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From: Rob Phillips <Rob.Phillips@es.govt.nz> 
Sent: Thursday, 18 July 2019 1:33 PM
To: Irene Parminter <Irene.Parminter@mfe.govt.nz>
Cc: Martin Workman <martin.workman@mfe.govt.nz>; Nicola Scott
<Nicola.Scott@mfe.govt.nz>; Nick Martelli <Nick.Martelli@mfe.govt.nz>; Roger Hodson
<roger.hodson@es.govt.nz>; Ken Swinney (EXTERNAL) <ken.swinney@es.govt.nz>; Owen West
<Owen.West@es.govt.nz>
Subject: RE: Request for assistance with Essential Freshwater work

Hi Irene

Out of Scope

Out of Scope

Document 10



Thanks for your email
I’m comfortable with you using our data .The contact person is Roger Hodson who I’ve copied
into this email
Regards Rob

Rob Phillips
Chief Executive
Environment Southland  Te Taiao Tonga

P 03 211 5115 | DDI 03 211 5221 | M 027 211 2260 
Cnr Price St & North Rd, Private Bag 90116, Invercargill 9840
Rob.Phillips@es.govt.nz | www.es.govt.nz | facebook.com/environmentsouthland

The information contained in this email message is for the attention of the intended recipient only. If you are
not the intended recipient please advise the sender immediately and delete the email and attachments. Any
use, dissemination, reproduction or distribution of this email and any attachments by anyone other than the
intended recipient is improper use of the information.

From: Irene Parminter [mailto:Irene.Parminter@mfe.govt.nz] 
Sent: Tuesday, 16 July 2019 10:35 a.m.
To: Rob Phillips
Cc: Martin Workman; Nicola Scott; Nick Martelli
Subject: Request for assistance with Essential Freshwater work

Dear Rob,
The Government’s Essential Freshwater programme includes a proposal to address excessive
nitrogen leaching in catchments with high nitrogen impacts.  The Government will likely be
consulting on the proposal  as part of the larger Essential Freshwater consultation, currently
proposed for August 2019.  If these proposals are progressed, the proposed set of high nitrogen-
impact catchments will be included in the consultation document.

Initial modelling has developed a set of potential catchments where the policy would apply.  In
preparation for consultation, MfE would like to ground-truth this initial modelling with councils. 
The modelling indicates that the following sub-catchments in your region may meet the criteria
for high nitrogen impacts:

NZ segment River Name Catchment Name
15319805 NA Mataura River
15293344 Waimea Stream Mataura River
15314740 Waimatuku Stream Waimatuku Stream
15320150 NA Waituna Creek
15319658 NA Titiroa Stream

With your agreement, I would like to discuss these sub-catchments with your staff, to check the
modelling result prior to consultation.  Please could you advise who I should contact, and their
contact details as soon as convenient.

Thank you

Irene Parminter



Irene Parminter – Senior Policy Analyst
Ministry for the Environment – Manatu Mō Te Taiao
Mob: 022 517 3371  Email: irene.parminter@mfe.govt.nz  Website: www.mfe.govt.nz 
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143

*********************************************************************************************

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information,
and may also be the subject of legal professional privilege. It is not necessarily the official view of the Ministry for the
Environment. If you are not the intended recipient, any use, disclosure or copying of this e-mail is unauthorised. If you
have received this e-mail in error, please notify us immediately by reply e-mail and delete the original. Thank you.

*********************************************************************************************



Nick Vincent 

From: 	 Irene Parminter 

Sent: 	 Monday, 22 July 2019 5:01 PM 

To: 	 Jon Roygard 
Subject: 	 RE: Request for assistance - Essential Freshwater work 

Thank you Jon. I have taken it off the list. Interesting to get the richer picture. 

Just FYI, the new approach using actual monitoring data is finding much greater agreement from councils, so I do 

appreciate your advice about taking a different approach. 

Kind regards 

Irene 

From: Jon Roygard <jon.roygard@horizons.govt.nz> 

Sent: Monday, 22 July 2019 3:26 PM 

To: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Subject: RE: Request for assistance - Essential Freshwater work 

Thanks Irene 

Yes, it appears the sites upstream and downstream of the wastewater treatment ponds are confusing the issue. The 

TN is about 1.2 upstream of the discharge and 7.6 below in what is a very small tributary (the photos below from 

LAWA may assist. The main stem of the Turakina has 5 year median TN of 0.7 g/m3 based on the results on LAWA. 

In terms of response the discharge is that of the Ratana community (and Ratana Pa, the one the politicians visit 

annually) into Lake Waipu that is subject to a freshwater improvement fund project about $1.8 million in total in 

partnership with iwi/hapu, Rangitikei District Council, MfE and Horizons. The project is seeking to remove the 

discharge from the lake and fully land apply the wastewater. This project is underway and trying to secure land at 

present. There is a component of the project that is about further lake restoration. 

https://www.lawa.org.nz/explore-data/manawatu-wanganui-region/river-quality/turakina/  

Cheers 

Jon 

Jon Roygard 
Group Manager Natural Resources and Partnerships 

06 952 2848: 021227 7152 
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From: Irene Parminter <Irene.Parminter(c@mfe.govt.nz> 

Sent: Monday, 22 July 2019 9:24 AM 

To: Jon Roygard <ion.rovgard (ED horizons.govt.nz> 

Subject: RE: Request for assistance - Essential Freshwater work 

Hi Jon. Isaac and I have worked on using water quality monitoring data as an alternative. For the Horizons region, 

this highlights the Turakina again — the site near the mouth - the TN is 7.6. But I see from the map the monitoring 

site is near what looks like wastewater treatment ponds, just outside the township. Is that the case? i.e., is the 

nitrogen level here a function of the ponds? 

The other catchments highiightcd are all covered under the target catchments in the vnc Piaii Sv they vvvuid not be 

included. 

Thanks 

Irene 

From: Jon Roygard <ion.roygard(cDhorizons.govt.nz> 

Sent: Wednesday, 17 July 2019 3:31 PM 

To: Irene Parminter <Irene.Parminter(@mfe.govt.nz> 

Subject: RE: Request for assistance - Essential Freshwater work 

Thanks Irene 

Now would work if it suits for you. 

Cheers 

Jon 

From: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Sent: Wednesday, 17 July 2019 3:29 PM 

To: Jon Roygard <jon.roygard@horizons.govt.nz> 

Subject: RE: Request for assistance - Essential Freshwater work 

Thanks for this Jon. I called Ton and had a conversation as well. Can I ring you please? When would suit? 

Irene 

From: Jon Roygard <jon.roygard@horizons.govt.nz> 

Sent: Wednesday, 17 July 2019 12:02 PM 

2 

Rele
as

ed
 un

de
r the

 O
ffic

ial
 In

for
mati

on
 Act 

19
82

 



To: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Cc: Nic Peet <Nic.Peet@horizons.govt.nz>; Michael McCartney <michael.mccartnev@horizons.Rovt.nz>; Ton Snelder 
(landwaterpeople.co.nz) <ton@landwaterpeople.co.nz> 

Subject: RE: Request for assistance - Essential Freshwater work 

Hi Irene 

Thanks for the further information re this. 

My initial thought re the map is that it isn't intuitively logical that these catchments have been selected as high N 

catchments in the region based on values or outcomes (periphyton, estuary nutrient sensitivity or nutrient toxicity 

for ecological health or drinking water). I have provided some further detail on the selected catchments below and 

welcome further discussion on this. I chatted with Ton last night re the analysis and we can do more to understand 

why the catchments were selected but will hold off on that until you have had a chance to consider the comments 

below and then advise as to how you would like to proceed. 

In terms of some further detail 

- 	The Turakina  is more associated with sediment issues and the river substrate is likely unsuitable for 

periphyton growth in the lower reaches (needs checking). There maybe some spots where it is suitable for 

periphyton growth and this is likely driving Tons modelling to single this area out. The estuary is not one of 

the 5 in the region consider moderately to highly vulnerable to nutrient enrichment. Its largely a sheep and 

beef farming catchment and subject to considerable effort through our Sustainable Land Use Initiative with 

support from MPI. At first glance, it is unclear how the proposed new policies around high N catchments 

would provide benefits to ecological health in this catchment, but I am willing to look into this further with 

your team if you would like. 

The Tutaenui  is a very small stream that's headwaters are impounded as Marton's water supply and dries 

up naturally in summer. The Marton treated sewage is disposed of into this stream (and makes up the 

predominate flow in the summer). We have made several approaches to MfE to assist with a project re full 

land treatment of Matons effluent to MfE and I discussed this with Martin Workman and the CE of 

Rangitikei District Council last Friday. The Tutaenui is within a one plan target zone for nutrient management 

and dealing with N and P issues in this subcatchment is considered one part of the bigger issue of the 
nutrient issues in the lower Rangitikei river. 

- 	The Mangaone stream  runs past Palmerston north airport and joins the Manawatu river just downstream 
of Palmerston North Cities Wastewater treatment plant. It flows through parts of Palmerston North. It is 

very small in the scheme of water quality in the lower Manawatu river. It does have its issues PFAS from the 

Palmerston North airport, and impacts from the Palmerston North landfill that is in the lower reaches. The 

landfill has significant ammonia impact on the Mangaone and we are currently doing some planting to assist 
with mitigating this with co-funding from MfE (that may not fully solve the issue). 

The Makino stream  runs through parts of Feilding and is another very small stream known to dry up in 

summer in various locations. It joins the Oroua downstream of the Feilding wastewater discharge and is 

considered a modest/small part of the water quality story of the Oroua. It does have a fairly active 

catchment care programme that Horizons (and MFE at times, including currently) support. I do not generally 

associate the stream with having a periphyton issue and it's not above nitrate toxicity or drinking water 

standards to my knowledge. 

- 	The Taonui basin  is an area that I am less familiar with but generally associate with the drainage network 

and flood management activity of Horizons. In in the lower Manawatu catchment in the vicinity of 

Palmerston North The area does include intensive land use. The area has a highly modified network of 

drainage channel that has replaced a considerable amount of the original stream network. The drainage 

network is maintained with diggers and the network discharges into the Manawatu River. The flow is 

generally small in the scale of Manawatu catchment. In terms of ecological values there will be fish etc in 

there but it doesn't immediately spring to mind when considering the areas of the region with high 

ecological values. The issues are likely more about macrophytes than periphyton and machine cleaning is an 
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actively applied technique to manage this. This is not an area we have an active water quality monitoring 

programme. 

Cheers 

Jon 

Jon Roygard 

Group Manager Natural Resources and Partnerships 

06 952 2848: 021 227 7152 

From: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Sent: Tuesday, 16 July 2019 4:25 PM 

To: Jon Roygard <ion.roygard@horizons.govt.nz> 

Subject: RE: Request for assistance - Essential Freshwater work 

Hi Jon. I will ring tomorrow — and we can discuss calling Ton as well (I will need to check in with him — I am not sure 

how he is placed at the moment). 

Here is the map of the whole country (scroll down) — in confidence. Please do not forward. Thank you. 

Ton says my summary below is accurate O: 

• Estimates of current median concentrations of total nitrogen (TN) and nitrate-nitrogen (NO3-N) for every 

segment of the river network were provided by predictions made using statistical models fitted to 

observations of TN and NO3N at 764 and 855 state of environment monitoring sites respectively 

• All segments in the network were assessed based on the receiving waters - comparing current load of 

nitrogen with "maximum allowable load" (MAL) 

• The MAL was defined in relation to the bottom lines in the current NOF for lakes and rivers, and for 

estuaries, the work by Plew et al was used to define bottom lines for chlorophyll-a. 

• Catchment pressure is the ratio of the current TN load to the MAL 

And this paragraph from Ton's draft paper (which is too draft to send out) is also helpful: 

Catchment pressure was defined in three steps. First, the ratio of the current load to MAL was defined for every 

receiving environment in the drainage network. Second, the digital drainage network representing each individual 

sea-draining catchment (i.e., defined by the entire drainage path upstream of a terminal segment) was traversed in 

the upstream direction. Beginning at the most downstream receiving environment, which is defined as a critical 

point, the ratio of the current load to MAL at each receiving environment is compared with the ratio for next 

upstream receiving environment. If the ratio at the next upstream receiving environment is greater than that of the 

downstream critical point, the upstream receiving environment is defined as a critical point and the process 

continues upstream. Third, having defined the critical points on the drainage network of every sea-draining 

catchment, the sub-catchments upstream of each critical point are identified and assigned a catchment pressure 

value equalling the ratio of the current load to MAL of the associated critical point. 

Sea-draining catchments can have one critical point (the most downstream receiving environment) or multiple 

critical points, which include the most downstream receiving environment. Maps of catchment pressure were 

defined by colouring the sub-catchments upstream of each critical point using a colour scale that reflects their 

pressure value. 
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From: Jon Roygard <ion.roygard@horizons.govt.nz> 

Sent: Tuesday, 16 July 2019 4:10 PM 

To: Irene Parminter <Irene.Parminter@mfe.govt.nz>; Nic Peet <Nic.Peet@horizons.govt.nz> 

Subject: RE: Request for assistance - Essential Freshwater work 

Thanks Irene 
Happy to chat further re this tomorrow. Please give me a call when it suits. There are a few questions that might 

best be chatted through with Ton. Are you happy for me to chat directly with him. 

Also keen to see the broader map of the country if possible as this would help check on the types of catchments 

being selected. 

Cheers 

Jon 

Jon Roygard 
Group Manager Natural Resources and Partnerships 

06 952 2848: 021 227 7152 

From: Irene Parminter <Irene.Parminter(a)mfe.govt.nz> 

Sent: Tuesday, 16 July 2019 1:42 PM 

To: Nic Peet <Nic.Peet@horizons.govt.nz>; Jon Roygard <jon.roygard@horizons.govt.nz> 

Subject: RE: Request for assistance - Essential Freshwater work 

Hi. I have pasted the map below — hope this helps. 

In terms of the modelling, the basis for this is the work by Ton Snelder, Amy Whitehead, Scott Larned, Marc 

Schallenberg; linked to the Our Land and Water science challenge. I have asked Ton for a summary I can send you 
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explaining the method, but in short, current estimated nitrogen loads were compared with the "maximum 

allowable load" (MAL). MAL was defined based on the current NOF bottom lines and the estuary chlorophyll-a work 

by Plews et al. Catchment pressure in the map below is the ratio of the current TN load to the MAL. However Ton 
has been at pains to say it is modelling and therefore needs ground-truthing. 

I applied a couple of filters — only catchments of 100 sq km or more are included, and only segments with a pressure 

score of 3 and up. I can provide more detail if that would help e.g. all the catchments and all scores over 1. 

Irene 
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From: Nic Peet <Nic.Peet@horizons.govt.nz> 

Sent: Tuesday, 16 July 2019 1:00 PM 

To: Irene Parminter <Irene.Parminter@mfe.govt.nz>; Jon Roygard <jon.roygard@horizons.govt.nz> 
Subject: RE: Request for assistance - Essential Freshwater work 

Hi Irene 

Jon will give you a call probably tomorrow. 

Do you have a map as we have several Mangaone and Taonui streams in the Manawatu catchment. 

In the discussion would be useful to understand your criteria for picking these streams which are generally small or 
like the Turakina don't have a periphyton issue driven by N. 

Thanks 

Nic 
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From: Irene Parminter
To: Andy Hicks
Subject: RE: when is a good time for me to call you?
Date: Monday, 22 July 2019 11:15:00 AM
Attachments: image001.png

Thanks Andy.  Will call after 3.30.   I am calling Iain at 11.20.

Irene

From: Andy Hicks <andy@hbrc.govt.nz> 
Sent: Monday, 22 July 2019 11:10 AM
To: Irene Parminter <Irene.Parminter@mfe.govt.nz>; Iain Maxwell (hbrc.govt.nz)
<iain@hbrc.govt.nz>
Subject: RE: when is a good time for me to call you?

Hi Irene, I think that new approach sounds sensible. Simple is often better.

Perhaps give me a call on 027 536 9979 between 3:30 and 5pm today?

Cheers,
Andy

From: Irene Parminter <Irene.Parminter@mfe.govt.nz> 
Sent: Monday, 22 July 2019 9:01 AM
To: Andy Hicks <andy@hbrc.govt.nz>; Iain Maxwell <iain@hbrc.govt.nz>
Subject: when is a good time for me to call you?

Hi – just thought I would let you know we have progressed the alternative approach – which is to
simply look at monitoring data for Total Nitrogen.  On that basis, the catchments highlighted in
Hawkes Bay are the Mohaka – the upper part of the catchment near Taupo – and the Tukituki
(but that already has a plan change addressing high nitrogen losses so would not be included).

Would be good to get your feedback on both the approaches we have tried, and any fish hooks
in the water quality monitoring data e.g. whether they are affected by point source discharges or
non-pastoral land uses.  When would suit for me to call you?

Irene

From: Andy Hicks <andy@hbrc.govt.nz> 
Sent: Thursday, 18 July 2019 4:35 PM
To: Irene Parminter <Irene.Parminter@mfe.govt.nz>; Iain Maxwell (hbrc.govt.nz)
<iain@hbrc.govt.nz>
Subject: RE: Request for assistance with Essential Freshwater work

Hi Irene, Monday sounds good – and thanks for the details on the approach taken,
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Cheers,
Andy

From: Irene Parminter <Irene.Parminter@mfe.govt.nz> 
Sent: Wednesday, 17 July 2019 4:52 PM
To: Andy Hicks <andy@hbrc.govt.nz>; Iain Maxwell <iain@hbrc.govt.nz>
Subject: RE: Request for assistance with Essential Freshwater work

Hi Andy and Iain.  Thanks for emailing me back.  Completely understand about manic! 

Is it OK if we delay to Monday please? - as I will be away from the office on Friday and hard to
catch by phone.  Also, some different approaches to the modelling are being considered – so
delaying our conversation until next week may enable time for that to be advanced.

In the meantime, I have pasted a map below that may help, and also a summary of the approach
taken to the existing modelling. 

Modelling Summary:
· Estimates of current median concentrations of total nitrogen (TN) and nitrate-nitrogen

(NO3-N) for every segment of the river network were provided by predictions made
using statistical models fitted to observations of TN and NO3N at 764 and 855 state of
environment monitoring sites respectively

· All segments in the network were assessed based on the receiving waters - comparing
current load of nitrogen with “maximum allowable load” (MAL)

· The MAL was defined in relation to the bottom lines in the current NOF for lakes and
rivers, and for estuaries, the work by Plew et al was used to define bottom lines for
chlorophyll-a.

· Catchment pressure is the ratio of the current TN load to the MAL

And this paragraph from Ton Snelder’s draft paper (which is too draft to send out) is also helpful:
Catchment pressure was defined in three steps. First, the ratio of the current load to MAL was
defined for every receiving environment in the drainage network. Second, the digital drainage
network representing each individual sea-draining catchment (i.e., defined by the entire
drainage path upstream of a terminal segment) was traversed in the upstream direction.
Beginning at the most downstream receiving environment, which is defined as a critical point,
the ratio of the current load to MAL at each receiving environment is compared with the ratio
for next upstream receiving environment. If the ratio at the next upstream receiving
environment is greater than that of the downstream critical point, the upstream receiving
environment is defined as a critical point and the process continues upstream. Third, having
defined the critical points on the drainage network of every sea-draining catchment, the sub-
catchments upstream of each critical point are identified and assigned a catchment pressure
value equalling the ratio of the current load to MAL of the associated critical point.
Sea-draining catchments can have one critical point (the most downstream receiving
environment) or multiple critical points, which include the most downstream receiving
environment. Maps of catchment pressure were defined by colouring the sub-catchments
upstream of each critical point using a colour scale that reflects their pressure value.

For the map below I have included all the catchments with pressure score over 2 – this filter
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brings up parts of 3 catchments, Tukituki, Taipo and Karewarewa (in the Ngaruroro catchment). 
As the Tukituki plan already addresses high nitrogen leaching, it would not be included in the
proposal.    

cid:image001.png@01D53CBF.16E47A30

Thanks again

Irene

From: Andy Hicks <andy@hbrc.govt.nz> 
Sent: Wednesday, 17 July 2019 4:35 PM
To: Irene Parminter <Irene.Parminter@mfe.govt.nz>; Iain Maxwell (hbrc.govt.nz)
<iain@hbrc.govt.nz>
Subject: RE: Request for assistance with Essential Freshwater work

Kia ora Irene, Iain and I are both manic at the moment, but can one of us give you a call
sometime Friday to follow up?
Cheers,
Andy

From: Irene Parminter <Irene.Parminter@mfe.govt.nz> 
Sent: Tuesday, 16 July 2019 1:02 PM
To: Iain Maxwell <iain@hbrc.govt.nz>; Andy Hicks <andy@hbrc.govt.nz>
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Subject: RE: Request for assistance with Essential Freshwater work

Hi Andy and Iain.  Just following up on my email to James.  Can I give you a call please?  When
would suit, and what numbers should I call you on?

Thank you

Irene

From: James Palmer <james.palmer@hbrc.govt.nz> 
Sent: Tuesday, 16 July 2019 12:16 PM
To: Irene Parminter <Irene.Parminter@mfe.govt.nz>
Cc: Martin Workman <martin.workman@mfe.govt.nz>; Nicola Scott
<Nicola.Scott@mfe.govt.nz>; Nick Martelli <Nick.Martelli@mfe.govt.nz>; Iain Maxwell
(hbrc.govt.nz) <iain@hbrc.govt.nz>; Andy Hicks <andy@hbrc.govt.nz>; Tom Skerman
<Tom@hbrc.govt.nz>
Subject: Re: Request for assistance with Essential Freshwater work

Hi Irene, please work through Iain Maxwell and Andy Hicks.

Thanks, James

Sent from my iPhone

On 16/07/2019, at 10:39 AM, Irene Parminter <Irene.Parminter@mfe.govt.nz> wrote:

Dear James,
The Government’s Essential Freshwater programme includes a proposal to address
excessive nitrogen leaching in catchments with high nitrogen impacts.  The
Government will likely be consulting on the proposal  as part of the larger Essential
Freshwater consultation, currently proposed for August 2019.  If these proposals
are progressed, the proposed set of high nitrogen-impact catchments will be
included in the consultation document.

Initial modelling has developed a set of potential sub-catchments where the policy
would apply.  In preparation for consultation, MfE would like to ground-truth this
initial modelling with councils.  The modelling indicates that the following sub-
catchment in your region may meet the criteria for high nitrogen impacts:

NZ segment River Name Catchment Name
8213095 Karewarewa Stream Ngaruroro River

With your agreement, I would like to discuss this sub-catchment with your staff, to
check the modelling result prior to consultation.  Please could you advise who I
should contact, and their contact details as soon as convenient.

Thank you
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Irene Parminter

Irene Parminter – Senior Policy Analyst
Ministry for the Environment – Manatu Mō Te Taiao
Mob: 022 517 3371  Email: irene.parminter@mfe.govt.nz  Website: www.mfe.govt.nz 
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143

*********************************************************************************************

Please Note: The information contained in this e-mail message and any attached files may be
confid*ential information, and may also be the subject of legal professional privilege. It is not
necessarily the official view of the Ministry for the Environment. If you are not the intended recipient,
any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-mail in error,
please notify us immediately by reply e-mail and delete the original. Thank you.

*********************************************************************************************
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Nick Vincent 

From: 	 Irene Parminter 
Sent: 	 Monday, 22 July 2019 9:48 AM 
To: 	 Mike Scarsbrook (waikatoregion.govt.nz) 
Subject: 	 Update on the nitrogen proposal 

Hi Mile. Thank you for your help last week. 

The ground-truthing process has thrown up a lot of problems with the modelling — in many regions, the modelling 

is not accurate enough at the scale we need. So after some internal discussion, I am testing a new approach that 

uses actual water quality monitoring data. Under that approach, both the Piako and the Waihou are 

highlighted. Based on our discussion earlier, I think that's probably reasonable? However, I would like to talk to you 

again if possible, as there may be more I should Know e.g. monitoring data may be affected by point source 

discharges? And it may be that many sub-catchments in the Waihou are fine based on your description earlier. 

Can I give you a call please? When would suit? 

Thanks again 

Irene 

From: Mike Scarsbrook <Mike.Scarsbrook@wail<atoregion.govt.nz> 
Sent: Wednesday, 17 July 2019 8:45 AM 

To: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Subject: RE: Request for assistance 

Hi Irene 

I've attached a report on nutrient sources in several Hauraki Plains rivers, including the Piako. Will hopefully be 

useful background info. Note that the Waitakaruru River in this table is not the same as Waitakaruru Stream 

(tributary of Piako) identified in you high N impact table in your original email. 

Note Table 9 of the report summarises nutrient loads: 

Table 9: Loads of nitrogen and phosphorus in the lower reaches of four Hauraki rivers during 2006-15. 
The combined loads from the various moderate-to-large point source discharges are shown, as are 
estimates of the pre-development or background loads, and the loads resulting from catchment land use 
(see tent). Values are rounded; note that the totals differ from those in the less comprehensive analysis in 
Table 5. 

Kauaeranga Piako Waihou Waitakaruru All four rivers 
Nitrogen (tfyr) 

Overall 61 1580 2059 32 3731 
Point sources 0 (0%) 72 (5%) 165 (8%) -1 (1%) 236 (6%) 
Background 36 (59%) 284 (18%) 438 (21%) 15 (47%) 772 (21%) 
Landuse 25 (41%) 1225 (78%) 1456 (71°x6) 17 (53%) 2723 (73%) 

Phosphors (tlyr) 
Overall 4 70 129 3 206 
Point sources 0 (0%) 18 (25%) 27 (21%) 1 (3%) 45 (22%) 
Background 4 (81°x6) 28 (41%) 44 (34%) 1 (56%) 77 (33%) 
Landuse 1 (19%) 24 (34%) 58 (45%) 1 (41%) 84 (41%) 

Cheers 

Mike 
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Mile Scarsbrool< I MANAGER Science, Science and Strategy 

WAIKATO REGIONAL COUNCIL Te Kaunihera a Rohe o Waikato 

Take a look at the work we do  

P:+6478592705 

M:+6421864602 

F: facebook.com/waikatoregion  

Private Bag 3038, Waikato Mail Centre, Hamilton, 3240 

From: Irene Parminter [mailto: Irene. Parminter@mfe.govt.nz] 

Sent: Tuesday, 16 July 2019 5:05 PM 

To: Mile Scarsbrook <Mil<e.Scarsbrool<@wail<atoregion.govt.nz> 

Subject: RE: Request for assistance 

Hi Mike. Here is a map (scroll down) and an explanation of the modelling (very summarised). For the map I used a 

filter of min catchment size 100 sq I<m, and a pressure score of 3 or more - I can send maps with different filters if 

that would be useful (to look at a broader set of potential catchments). 

Summary of the modelling approach (carried out by Ton Snelder et al building on OLAW science challenge) 

• Estimates of current median concentrations of total nitrogen (TN) and nitrate-nitrogen (NO3-N) for every 

segment of the river network were provided by predictions made using statistical models fitted to 

observations of TN and NO3N at 764 and 855 state of environment monitoring sites respectively 

• All segments in the network were assessed based on the receiving waters - comparing current load of 

nitrogen with "maximum allowable load" (MAL) 

• The MAL was defined in relation to the bottom lines in the current NOF for lakes and rivers, and for 

estuaries, the work by Plew et al was used to define bottom lines for chlorophyll-a. 

• Catchment pressure is the ratio of the current TN load to the MAL 

And this paragraph from Ton's draft paper (which is too draft to send out) is also helpful: 

Catchment pressure was defined in three steps. First, the ratio of the current load to MAL was defined for every 

receiving environment in the drainage network. Second, the digital drainage network representing each individual 

sea-draining catchment (i.e., defined by the entire drainage path upstream of a terminal segment) was traversed in 

the upstream direction. Beginning at the most downstream receiving environment, which is defined as a critical 

point, the ratio of the current load to MAL at each receiving environment is compared with the ratio for next 

upstream receiving environment. If the ratio at the next upstream receiving environment is greater than that of the 

downstream critical point, the upstream receiving environment is defined as a critical point and the process 

continues upstream. Third, having defined the critical points on the drainage network of every sea-draining 
catchment, the sub-catchments upstream of each critical point are identified and assigned a catchment pressure 

value equalling the ratio of the current load to MAL of the associated critical point. 

Sea-draining catchments can have one critical point (the most downstream receiving environment) or multiple 

critical points, which include the most downstream receiving environment. Maps of catchment pressure were 

defined by colouring the sub-catchments upstream of each critical point using a colour scale that reflects their 

pressure value. 

Will ring you tmrw morning 

Irene 
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From: Mike Scarsbrool( <Mil<e.Scarsbrool<@wail<atoregion.govt.nz> 

Sent: Tuesday, 16 July 2019 1:00 PM 

To: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Cc: Vaughan Payne <vaughan.payne@wail<atoregion.govt.nz> 

Subject: RE: Request for assistance 

HI Irene 

I'm in meetings most of the afternoon, but can I call you between 4:30 and 5? 

Mike 

021864602 

Mile Scarsbrook I MANAGER Science, Science and Strategy 

WAIKATO REGIONAL COUNCIL Te Kaunihera a Rohe o Waikato 

Tale a look at the work we do  

P:+6478592705 

M:+6421864602 

F: facebool<.com/wail<atoregion 

Private Bag 3038, Waikato Mail Centre, Hamilton, 3240 

From: Irene Parminter [mailto: Irene. Parminter@mfe.govt.nz] 

Sent: Tuesday, 16 July 2019 11:04 AM 

To: Mile Scarsbrook <Mil<e.Scarsbrool<@wail<atoregion.govt.nz> 

Subject: FW: Request for assistance 
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Hi Mile. Can I give you a call about this request? If so, when would suit (and what is the best number to call you 

on)? 

Thank you 

Irene 

From: Vaughan Payne <Vaughan.Payne@wail<atoregion.govt.nz> 

Sent: Tuesday, 16 July 2019 10:27 AM 

To: Irene Parminter <Irene.Parminter@mfe.govt.nz> 

Cc: Martin Workman <martin.worl<man@mfe.govt.nz>; Nicola Scott <Nicola.Scott@mfe.govt.nz>; Mike Scarsbrook 

(waikatoregion.govt.nz) <Mil<e.Scarsbrool<@wail<atoregion.govt.nz>; Tracey May 

<Tracey.May(a?wail<atoregion.govt.nz> 

Subject: Re: Request for assistance 

Kia ora Irene 

Thanks for your email. Can you please work directly with Mile Scarsbrook who I've copied into this email. 

Nga mihi 

Vaughan 

Sent from my iPhone 

Vaughan Payne I CHIEF EXECUTIVE I Office of the Chief Executive 

WAIKATO REGIONAL COUNCIL I Te Kaunihera a Rohe o Waikato 

Take a look at the work we do  

P:+6478590595 

M:+64212462314 

F: facebook.com/waikatoregion  

Private Bag 3038, Waikato Mail Centre, Hamilton, 3240 

On 16/07/2019, at 10:01 AM, Irene Parminter <Irene.Parminter(@mfe.govt.nz> wrote: 

Dear Vaughan, 

The Government's Essential Freshwater programme includes proposals to address excessive 
nitrogen leaching in catchments with high nitrogen impacts. The Government will likely be 

consulting on the proposals as part of the larger Essential Freshwater consultation, currently 

proposed for August 2019. If the proposals are progressed, the proposed set of high nitrogen-

impact catchments will be included in the consultation document. 

Initial modelling has developed a set of potential catchments where the policy would apply. In 

preparation for consultation, MfE would like to ground-truth this initial modelling with councils. The 

modelling indicates that the following sub-catchments in your region may meet the criteria for high 

nitrogen impacts: 

NZ segment River Name Catchment Name 

3046191 NA Piako River 

3058413 Waitakaruru Stream Piako River 

With your agreement, I would like to discuss these catchments with your staff, to check the 

modelling result prior to consultation. Please could you advise who I should contact, and their 

contact details as soon as convenient. 
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Thank you 

Irene 

Irene Parminter — Senior Policy Analyst 
Ministry for the Environment — Manatu M6 Te Taiao 
Mob: 022 517 3371 Email: irene.parminter(@mfe.govt.nz  Website: www.mfe.govt.nz  
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143 

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information, and 
may also be the subject of legal professional privilege. It is not necessarily the official view of the Ministry for the Environment. 
If you are not the intended recipient, any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-
mail in error, please notify us immediately by reply e-mail and delete the original. Thank you. 

********************************************************************************************* 
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From: Irene Parminter
To: alistair.cross@gw.govt.nz
Subject: FW: Request for assistance - Essential Freshwater work
Date: Monday, 22 July 2019 1:59:00 PM

Hi Alistair.  Sharon Horne suggested I talk to you about this (see below).  I would be keen to talk
to someone on your staff team about the set of catchments we put in front of Ministers later
this week, to inform their deliberations.  Can I give you a ring please?  Or someone else on your
staff?

Many thanks

Irene

Irene Parminter – Senior Policy Analyst
Ministry for the Environment – Manatu Mō Te Taiao
Mob: 022 517 3371  Email: irene.parminter@mfe.govt.nz  Website: www.mfe.govt.nz 
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143

From: Irene Parminter 
Sent: Monday, 22 July 2019 10:49 AM
To: greg.campbell@gw.govt.nz
Cc: Martin Workman <martin.workman@mfe.govt.nz>; Nicola Scott <Nicola.Scott@mfe.govt.nz>
Subject: Request for assistance - Essential Freshwater work

Dear Greg,

The Government’s Essential Freshwater programme includes proposals to address excessive
nitrogen leaching in catchments with high nitrogen impacts.  The Government will likely be
consulting on the proposals  as part of the larger Essential Freshwater consultation, currently
scheduled for August/September 2019.  If progressed, the proposed set of high-nitrogen
catchments will be included in the consultation document.

A set of potential catchments where the policy could apply has been derived from monitoring
data.  In preparation for consultation, MfE would like to ground-truth this initial set with
councils.  The monitoring data indicates that parts of the Ruamahanga Catchment and the
Waitohu Stream catchment in the Greater Wellington region may meet the criteria for high
nitrogen levels. 

However I would like to discuss this with appropriate staff from GWRC, to check the monitoring
results prior to consultation.  Please could you advise who I should contact, and their contact
details as soon as convenient.

Thank you

Irene

Irene Parminter – Senior Policy Analyst
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Ministry for the Environment – Manatu Mō Te Taiao
Mob: 022 517 3371  Email: irene.parminter@mfe.govt.nz  Website: www.mfe.govt.nz 
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143
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From: Irene Parminter
To: Basil Chamberlain
Cc: Martin Workman; Nicola Scott
Subject: Request for assistance
Date: Wednesday, 31 July 2019 1:37:43 PM

Dear Basil,
The Government’s Essential Freshwater programme includes proposals to address excessive
nitrogen leaching in catchments with high nitrogen impacts.  The Government will likely be
consulting on the proposals  as part of the larger Essential Freshwater consultation, currently
proposed for late August/early September 2019.  If the proposals are progressed, the proposed
set of high nitrogen-impact catchments will be included in the consultation document.

An initial review of water quality monitoring sites has developed a set of potential catchments
where the policy would apply.  In preparation for consultation, MfE would like to ground-truth
this initial review with councils.  In your region, the Waingongoro Stream in South Taranaki may
meet the criteria for high nitrogen impacts.

With your agreement, I would like to discuss this catchment with your staff, to check whether
this catchment does in fact meet the criteria, prior to consultation.  Please could you advise who
I should contact, and their contact details as soon as convenient.

Thank you

Irene

Irene Parminter – Senior Policy Analyst
Ministry for the Environment – Manatu Mō Te Taiao
Mob: 022 517 3371  Email: irene.parminter@mfe.govt.nz  Website: www.mfe.govt.nz 
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82

Document 15

mailto:Irene.Parminter@mfe.govt.nz
mailto:basil.chamberlain@trc.govt.nz
mailto:martin.workman@mfe.govt.nz
mailto:Nicola.Scott@mfe.govt.nz
mailto:irene.parminter@mfe.govt.nz
http://www.mfe.govt.nz/


From: Irene Parminter
To: Barry Johnson
Subject: RE: Request for assistance
Date: Wednesday, 31 July 2019 4:41:00 PM
Attachments: image001.jpg

image002.png
image003.png

Barry Johnson 
Environmental Policy Manager
DDI 03 543 8975 | Mobile 021 376 680 | Barry.Johnson@tasman.govt.nz
Private Bag 4, Richmond 7050, NZ

This e-mail message and any attached files may contain confidential information, and may be subject to legal professional privilege. If
you are not the intended recipient, please delete.

Sent from my iPhone

On 31/07/2019, at 4:18 PM, Irene Parm nter <Irene.Parminter@mfe.govt.nz> wrote:

Many thanks Janine, I really appreciate your quick reply. 

Kind regards

Irene.

From: Janine Dowding <Janine.Dowding@tasman.govt.nz> 
Sent: Wednesday, 31 July 2019 2:38 PM
To: Irene Parminter <Irene.Parminter@mfe.govt.nz>
Cc: Martin Workman <martin.workman@mfe.govt.nz>; Nicola Scott
<Nicola.Scott@mfe.govt.nz>; Barry Johnson <Barry.Johnson@tasman.govt.nz>
Subject: RE: Request for assistance

Dear Irene
Your best point of contact is Barry Johnson. Barry is our Environmental Policy Manager and
he can involve other staff as appropriate. Barry’s contact detail are: ph. 03 543 8975 or 021

Rele
as

ed
 un

 th
e O

ffic
ial

 In
for

mati
on

 Act 
19

82

Out of Scope

Out of Scope

Document 16



376 680 and his email address is Barry.Johnson@tasman.govt.nz
Regards
Janine

Janine Dowding 
Chief Executive Officer
DDI 03 543 8444 | Janine.Dowding@tasman.govt.nz
Private Bag 4, Richmond 7050, NZ

<image001.jpg> <image002.png> <image003.png>

This e-mail message and any attached files may contain confidential information, and may be subject to legal professional privilege. If
you are not the intended recipient, please delete.

From: Irene Parminter <Irene.Parminter@mfe.govt.nz> 
Sent: Wednesday, 31 July 2019 1:38 PM
To: Janine Dowding Janine.Dowding@tasman.govt.nz 
Cc: Martin Workman <martin.workman@mfe.govt.nz>; Nicola Scott
<Nicola.Scott@mfe.govt.nz>
Subject: Request for assistance

Dear Janine,
The Government’s Essential Freshwater programme includes proposals to address
excessive nitrogen leaching in catchments with high nitrogen impacts.  The Government
will likely be consulting on the proposals  as part of the larger Essential Freshwater
consultation, currently proposed for late August-early September 2019.  If the proposals
are progressed, the proposed set of high ni rogen-impact catchments will be included in
the consultation document.

An initial review of water quality monitoring sites has developed a set of potential
catchments where the pol cy would apply.  In preparation for consultation, MfE would like
to ground-truth this initial review with councils.  In your region, the Motupipi catchment in
Golden Bay may meet the criteria for high nitrogen impacts.

With your agreement, I would like to discuss this catchment with your staff, to check
whether this catchment does in fact meet the criteria, prior to consultation.  Please could
you advise who I should contact, and their contact details as soon as convenient.

Thank you

Irene

Irene Parminter – Senior Policy Analyst
Ministry for the Environment – Manatu Mō Te Taiao
Mob: 022 517 3371  Email: irene.parminter@mfe.govt.nz  Website: www.mfe.govt.nz 
Environment House, Kate Sheppard Place, PO Box 10362, Wellington 6143

*********************************************************************************************
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Please Note: The information contained in this e-mail message and any attached files may be confid*ential
information, and may also be the subject of legal professional privilege. It is not necessarily the official view of the
Ministry for the Environment. If you are not the intended recipient, any use, disclosure or copying of this e-mail is
unauthorised. If you have received this e-mail in error, please notify us immediately by reply e-mail and delete the
original. Thank you.

*********************************************************************************************
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Record of discussions with council staff on target catchments for the N cap in July-August 2019 

All emails and phonecalls were sent/made by Irene Parminter. 

Note:  early conversations with regional council staff in mid-July were based on initial modelling by 
Ton Snelder that identified high nitrogen-pressure catchments, including consideration of the 
receiving water sensitivity1.  These catchments were filtered to remove those in regions/catchments 
with rules already in place to address high nitrogen discharges.  The remaining catchments are listed 
below. 

Table 1: Initial catchment set based on N-pressure modelling 

NZ segment Region River or reach name Catchment name 
4076553 Bay of Plenty Whakatane River Whakatane River 
8213095 Hawkes Bay Karewarewa Stream Ngaruroro River 
7229170 M-W Horizons Turakina River Turakina River 
14289762 Otago NA Taieri River 
14305529 Otago Tokomairiro River Tokomairiro River 
15319805 Southland NA Mataura River 
15293344 Southland Waimea Stream Mataura River 
15314740 Southland Waimatuku Stream Waimatuku Stream 
15320150 Southland NA Waituna Creek 
15319658 Southland NA Titiroa Stream 
3046191 Waikato NA Piako River 
3058413 Waikato Waitakaruru Stream Piako River 

Initial ground-truthing with a small number of regional council staff found that this modelling was 
insufficiently accurate for a regulatory instrument, at the catchment scale.  The second round of 
conversations from later in July – early August discussed the sea-draining river catchments that were 
in the top 10 percent of catchments for nitrate-nitrogen in the MfE database, again filtering out the 
regions/catchments with rules addressing high nitrogen losses (Table 2 below).   

Table 2: Revised set of catchments based on high nitrate-nitrogen levels 

Catchment name Catchment ID Region 

Median 
nitrate-
nitrogen 
(mg/l) 

Rangitaiki River 2898 Bay of Plenty Region 2.335 
Mohaka River 2667 Hawke's Bay Region 3.501 
Waingongoro Stream 2353 Hawke's Bay Region 1.88 
Wairoa River 4161 Northland Region 2.45 
Aparima River 847 Southland Region 1.805 
Mataura River 848 Southland Region 3.6 
Oreti River 1064 Southland Region 2.65 
Waimatuku Stream 450 Southland Region 3 

1 Snelder, Whitehead, Larned and Schallenberg: Environmental nitrogen loads in new Zealand in comparison to 
regulatory limits: analysis of catchment nitrogen pressure 
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Waihopai River 451 Southland Region 1.995 
Waingongoro River 2639 Taranaki Region 1.734 
Motupipi River 2265 Tasman Region 1.51 
Piako River 3096 Waikato Region 2.03 
Waihou River 3104 Waikato Region 2.1 
Ruamahanga River 2377 Wellington Region 4.8 

Council staff were also asked about additional high-nitrate catchments that could be suited for 
option 3 in the discussion document (early requirement for a freshwater module in a farm plan).  
These are largely dominated by horticulture or more diverse land uses that would make option 1 
difficult to implement: the Waitangi and Whangamaire Streams in the Auckland region and the 
Mangaone and Waitohu Streams in the Greater Wellington region. 

Process used for discussing these rivers with Regional Councils 

1. Obtain agreement from Director to contact the relevant regional councils (agreed in email
dated 20 June 2019, and located here: 12603933).

2. Contact the CE of the Regional Council (this was recommended by the Regional Sector
Advisory Group in their meeting on June 17 2019)

3. Explain at a high level the background to the nitrogen policy and the broad policy option(s)
4. Explain how the initial set of catchments were selected, and the need for ground-truthing by

regional council staff.  Note the rivers highlighted by the analysis in the region.  Ask to be
referred to the appropriate staff member. Note that we would appreciate their guidance on
other rivers that would be useful to add or substitute.

5. Contact the staff member – provide the relevant data.
6. Key points of the discussion – is this a high-nitrogen catchment?  Are there others we should

focus on instead/as well?  What are the main sources of the nitrogen? Pastoral agriculture,
horticulture or urban/industrial? Is there a sub-catchment that any proposal should focus
on? Are there existing regional rules in place to address high nitrogen losses?

Notes from Phone calls with Council staff 

Waikato 

17 July 2019: phone call Mike Scarsbrook.  See PDF attached Table 9 (and note the Waitakaruru in 
Table 9 is not the same as the Waitakaruru tributary to the Piako.) 

Water-quality-and-
sources-of-nitrogen  

Mike noted 2 rivers discharge to Firth of Thames, Waihou and Piako.  Based on their report (data 
from 2006-15), Waihou has a higher N load.  But Piako has much higher land use intensity pressures, 
and from a WRC viewpoint, it makes sense to focus on the Piako.  Waihou has high quality 
tributaries flowing in from the Kaimais. Piako is not covered by PC1. 

22 July: follow-up phone call with revised set of catchments – Piako plus Waihou.  The Waihou has 
some problem sub-catchments and some have good water quality.  So choice of sub-catchments is 
important.  Noted that the advantage of using Ton Snelder’s modelling is taking account of the 
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receiving environment, and the Firth of Thames is a sensitive receiving environment.  Suggested 
could use yield rather than load or concentration as a more targeted approach. 

Manawatu-Whanganui Horizons 

17 July phone call Jon Roygard.  In short, the modelling has incorrectly identified some streams as 
gravel-bottom and therefore applied the periphyton bottom-line; and in some cases the high N 
levels are not related to agriculture but to discharges from wastewater treatment plants.  

22 July: Follow-up email exchange with revised set of catchments – only one in Horizons not covered 
by the One Plan target catchments – the Turakina.  Jon noted that the results are largely due to 
wastewater discharges from Ratana. The main stem of the Turakina has 5 year median TN of 0.7 
g/m3. 

Environment Bay of Plenty 

18 July 2019. Phone call Rob Donald. The modelling does not reflect BoP local knowledge.  
Whakatane estuary has no signs of N issues – no macrophytes or algal blooms, low residence times.  
Whereas the problem estuaries are the Waihi and Maketu (Kaituna catchment) which will drive the 
limits set for water quality on the Kaituna.  Whereas highly eutrophic lakes are not indicated as a 
problem in the modelling – Lakes Rotorua, Okaro and Rotoiti.  These lakes also need phosphate 
management as well as nitrogen.  In terms of rivers, many are pumice-bed which are not susceptible 
to periphyton.  However parts of the Rangitaiki, the Whakatane, Waioeka (i.e. the south-eastern end 
of the region) do have braided gravel beds – but are not breaching bottom-lines.   

Follow-up phonecall 22 July re the new approach – highlighted Rangitaiki upper catchment.  Agreed 
this sub-catchment has high nitrate derived mainly from dairy farming on pumice soils.  

Environment Southland 

19 July 2019. Phone call Roger Hodson, Envt Southland – using both sets of catchments (high-N 
pressure and high nitrate consentrations).  

Titiroa not on ES’ radar, small contribution to the Mataura. 

Mataura: Waimea and Otaramika tributaries are biggest problems – oxidising physiographic zone – N 
a particular problem, in GW year round. In the stretch between Gore and Mataura there are a 
number of point sources – town waste water and abattoirs.  Upper catchment has point source from 
dairy factory source; also some tulip growing. 

Waimatuku: physiographic zone high risk for N. 

Oreti and Aparima: intensive agricultural catchments, no significant point sources. 

Waihopai: very intensive agriculture, no alpine water inputs, monitoring site is above the city. 
Oxidising soils. Small amount of horticulture. No point sources anymore. 

Hawkes Bay: 

22 July: Phone call Andy Hicks ph 027 536 9979. Discussed only the new approach.  Focused on the 
Mohaka River – agreed problem is in the upper catchment - noted especially the Taharua sub-
catchment.  Diluted further downstream.  Follow up phone call 7 Aug, Waingongoro Stream 
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catchment unlikely to have any dairy farms, largely sheep and beef.  Waingongoro has a large 
groundwater influence probably sourced from the area between Maraetotara and the sea. 

Greater Wellington 

August 1 phone-call: Mark Heath noted that the monitoring network is not sufficient for the task of 
identifying target catchments for a nitrogen-focused policy.  However he also said that, of the 
pastoral catchments, Parkvale (tributary of the Ruamahanga) is the highest nitrate-concentration 
river in the region.    Waitohu and Mangaone are affected by horticulture and lifestyle block 
influences. Follow-up phonecall 15 August to discuss the Waitohu and Mangaone (due to insertion 
of Option 3).  Mangaone has horticulture, dairy in lower catchment and many lifestyle blocks – Mark 
commented lifestyle blocks are probably cumulatively a significant factor.  Land has clay pans and 
areas of peat – complex.  In addition some groundwater that feeds the stream is sourced from 
outside the catchment.  The Waitohu is similar, but less horticulture, more mixed land uses.   

Northland 

24 July, phone call with Jean-Charles Perquin.  Main influences are pastoral agriculture.  Catchment 
is very large – 1/3rd of region – so would need to define a target sub-catchment for the policy 
proposal.  The high N monitoring site is on the Waipao stream.  

Taranaki 

1 August, phone call Gary Bedford re the Waingongoro.  Most intensive dairying in Taranaki is in this 
catchment, meat works at Eltham discharges to land except in very wet conditions.   Water from 
mountain is relatively small, drainage from farms predominates in stream flow. Punehu Stream has 
no mountain influence at all and has high nitrate.  Noted that the river is not high nitrogen impacted 
as periphyton not a big problem.  

Tasman 

1 August, phone call Barry Johnson and Trevor James re the Motupipi.  River discharges into an 
internationally significant estuary.  Sourced from limestone country so nitrate toxicity is not a 
problem but may have some periphyton.  Relatively little water sourced from the mountain – short 
lowland waterway, slow moving.  Some dairy, some lifestyle blocks.  Maybe small influence from 
Takaka township.  A little maize cropping.  Around nineteen dairy farms. Noted that there are three 
streams on the Waimea Plains that have much worse nitrate levels - Brock, Neimann, Pearl 
waterways, all spring-fed.  However these are not in the MfE database or LAWA website (potentially 
lacking 5 years of data for a median to be calculated?), but are included in the Tasman State of the 
Environment report 2015.  [Note: these could be added following consultation if they are raised in 
submissions].  

Auckland 

Phone call 14 Aug, 2019, Dave Allen and Laura Buckthought.  Whangamaire stream has a 
combination of circumstances leading to high nitrate levels – highest in NZ – good vegetable growing 
land, frost-free, overlying a shallow unconfined aquifer that provides the baseflow for the stream.  
The Waitangi has more mixed land uses, still a lot of vegetable growing. Unclear surface and 
groundwater interactions.  The Council is working with GNS to look at the Franklin and Pukekawa 
aquifers – report due next month.  Long lag times in these catchments mean that actions taken now 
take many years to be expressed in the stream.  Dave emailed me a powerpoint on nitrate in the 
area and a summary report on the Water Management Model developed in Akl, models 6 different 
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contaminants and aims to take an integrated view of limit setting so that interactions are taken 
account of.   
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