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Appendix 8
TRC Inspection Notices



No. 11875
Document: 1103575

ABATEMENT NOTICE UNDER SECTIONS 322 & 324 OF THE
RESOURCE MANAGEMENT ACT 1991

To: Peter Ward
Waikaikai Farms Limited
78 Lower Manutahi Road
RD 2 Patea 4598

Taranaki Regional Council gives notice that you must take the following action:

1. Ensure no further drilling mud waste is taken in the pre-existing pit area to ensure
compliance with Resource Consent 5956-1.

2. Ensure groundwater bores are installed and sampled prior to the landfarming of
existing drilling muds to ensure compliance with Resource Consent 5956-1.

3. Ensure the oily waste portion of the drilling mud is separated and discharged into
the oily waste pit for later disposal to ensure compliance with Resource Consent
5956-1.

4. Upon completion of the required actions listed above, ensure the materials
currently within the pit area are landfarmed as soon as practicable to ensure
compliance with Resource Consent 5956-1.

The location to which this abatement notice applies is:

46-78 MANUTAHI RD MANUTAHI
LOTS12&4DP 7139 LOTS 2 & 12 DP 14551 & SEC 742 PATEA DIST BLK | CARLYLESD

You must comply with this abatement notice within the following period:
02 December 2012.

You must continue to comply with this abatement notice after that date.

This notice is issued under:

Section 322(1)(b)(ii) of the Resource Management Act 1991, which states that:

(1) An abatement notice may be served on any person by an enforcement officer—

(b) Requiring that person to do something that, in the opinion of the
enforcement officer, is necessary to ensure compliance by or on behalf of
that person with this Act, any regulations, a rule in a plan or a proposed
plan, or a resource consent, and also necessary to avoid, remedy, or
mitigate any actual or likely adverse effect on the environment—

(i) Relating to any land of which the person is the owner or occupier.



The reasons for this notice are:

5. Scientific Officer, David Olson visited the property on 29 August 2012 and found
that:
e The best practicable option for the storage and disposal of drilling
muds had not been adopted.

6. Special condition 3 of Resource Consent 5956-1 states:

3. The consent holder shall at all times adopt the best practicable option, as
defined in section 2 of the Resource Management Act 1991, to prevent or
minimise any adverse effects on the environment from the exercise of this
consent.

7. At the time of inspection special condition 3 of Resource Consent 5956-1 was
being contravened.

8. Section 15(1)(b) of the Resource Management Act 1991 prohibits the discharge
of contaminants onto or into land in circumstances which may result in that
contaminant entering water unless the discharge is expressly allowed by a
national environmental standard or other regulations, a rule in a regional plan, or
a resource consent.

9. The discharge of drilling mud, discovered on 29 August 2012 was not allowed by
Resource Consent 5956-1 and therefore contravened section 15(1)(b) of the
Resource Management Act 1991.

10. Contravention of section 15(1)(b) of the Resource Management Act 1991 is an
offence under section 338(1)(a) of the Resource Management Act 1991.

11. This notice has been issued to you to require you to take the action as set out in
clauses 1 to 4 because in the opinion of the enforcement officer that issued this
notice, this action is necessary to ensure compliance by you/on your behalf with
section 15(1)(b) of the Resource Management Act 1991/regulations/a rule in a
plan/a proposed plan/a resource consent and also necessary to
avoid/remedy/mitigate any actual/likely adverse effect on the environment relating
to any land of which you are the owner/occupier.

If you do not comply with this notice, you may be prosecuted under section
338 of the Resource Management Act 1991 (unless you appeal and the notice is
stayed as explained below), or an infringement notice may be served on you
under section 343C of the Resource Management Act 1991.

You have the right to appeal to the Environment Court against the whole or any part
of this notice. If you wish to appeal, you must lodge a notice of appeal in form 49
with the Environment Court within 15 working days of being served with this notice.

An appeal does not automatically stay the notice and so you must continue to comply
with it unless you also apply for a stay from an Environment Judge under section
325(3A) of the Resource Management Act 1991 (see form 50). To obtain a stay, you
must lodge both an appeal and a stay with the Environment Court.



You also have the right to apply in writing to Taranaki Regional Council to change or
cancel this notice in accordance with section 325A of the Resource Management Act
1991.

The Taranaki Regional Council authorised the enforcement officer who issued
this notice. Its address is:

Taranaki Regional Council
Private Bag 713
Stratford 4352

Phone: (06) 765 7127
Facsimile: (06) 765 5097

The enforcement officer is acting under the following authorisation:

A warrant of authority issued by the Taranaki Regional Council, pursuant to section
38 of the Resource Management Act 1991, authorising the officer to carry out
specified functions and powers as an enforcement officer under the Resource
Management Act 1991 including issue of abatement notices.

John Cooper
Enforcement Officer
Taranaki Regional Council
Warrant No. 174

02 October 2012



12 Aug 13 04:15p Wards

06274310 p.1
l Inspection Notice I
(under section 332 of the Resaurce Manégemenl Act 1981) \_/\\
Name: Waikaikai Farms Limited RTa ralr} d kl |
egicnal Loundcli
Fostal Address: 78 Lower Manutahi Road, R D 2, PATEA 4598 9
Inspection Number: B293841076
Inspection Officei Jehn Cooper
inspection Date/Time: 17 January 2013 11:24am
inspection Type: Compliance Monitoring Insp.
Catchment: Mangaroa
Location in respect of notice: Lower Manutahi Road, Manutahi
Type of Works: Laandfarm
Weather Conditicns: Fine & Windy

Conseals:
Expiry inspection Result Purpose

G661 1-Jun-2016  Complies Tc discharge drilling wastes from hydrocarbon axplaraticn and production
activities, and oily wastes from wellsites, onto and into land via landfarming

The following was found to be occurring: Wind west, speed 4, no objectionable odours were found during the inspection.
Two lined pits at the site contain waste materials, the main mud pit had plenty of freeboard and was free of surface oils, the
oily waste pil conlained turhid liquid with a very small amount of windblown surface oil and blackened vegetation around the
fringes. The area where muds have been spread were inspected, very little mud was found within the scil profile in the
majority of areas inspected, some small areas have had poor pasture sirike and more mud was present in these areas. It
was outlined by the consent holder that no materials have been received recently and no clients are currently ‘on the books'
te viilize the disposal area.

The following action is to be taken:

Further Action: Nil
Cecupler Present. Yes
Notice Defivered To: By Mail
e ———— s ol g - — 3 i

Working with people|caring for Taranaki




13 Aug 1304:15p Wards

06274310 p.2
{ Inspection Notice I
{under section 332 of the Resource Maragement Act 1991) %‘\‘
[Name: T Waikaikai Farms Limited , RTa ralrga k l i
2g10
Postal Address: 78 Lower Manulahi Road, R D 2, PATEA 4598 | glonalt-otn
inspection Number: B301453682
Inspection Officer: John Cooper
inspection Date/Time: 2 Aprii 2013 12:00pm
inspection Type: Compliance Monitoring 'nsp.
Catchment: Mangaroa

Location in respect of notice: 156 Marawapou Road, Manutahi

Tvpe of Works: Landfarm
W _ither Conditions: Fine
2 ¥ T N : —
Consents:
Expiry fnspection Resuli Prirpose
59561 1.Jun-2016  Complies To discharge drilling wastes from hydrocarbon exploration and production

activities, and oily wastes from wellsites, onfo and inte land via landfarming

The following was found to be occurring: Wind North, speed 2-2. no obiectionable odours were faund beyond the site
houncary, all pits containing material were iinec and found 10 have plenty of ireeboard available, the liquid inside all ofthe  §
pits was found 1o be dark with very little visible surface oiling. The area where muds have previously been apnlied had good §
pasture cover. No recent disposal has occurred af the site and no sources of mud have as ye! been arranged.

The foliowing action is to be taken

Further Action. MNil

Qceupier Present. Yes

Not'ea Delivered To: By Mail
. -

AV | T
oo _ A7)
Signed - P N T .
war@nt o, 174

Working with people|caring for Taranaki




13 Aug 13 04:15p Wards 06274310 3
kS < (Y p.\.

Inspection Notice -~ @\
el &=

(under section 332 of the Resource Management Act 1991) I
Taranaki

Narne: Waikaikai Farms Limited Regiona{ Councit
Postal Address: 78 Lower Manutahi Road, R C 2, PATEA 459¢&
Inspection Number! B311038718
inspection Officer. John Cooper
inspection Date/Time: 8 July 2013 10:45am
Inspection Type: Cempliance Maonitoring Insp.
Cafetiment: Mangaroa
Loration in respect of rictice: Lower Marutahi Road, Manutahi
Type of Works: Land farm
i Weather Conditions: Fine & Windy
I — ] — — e e - — - — e — —a —  ——— o —
Consents.
: Expiry inspeciion Result Purpose
59661 1-Jun-2016 Compglies Te discharge drilling wastes from hydrocarbon exploration and production

activilies, and oily wastes from welisites, anlo 2nd intc land via landfarming

The following was found to be accurring: Wind west, speed 4, no objectionable aodours or visible emissions were found
during the inspection, hydrocarbon edours noted down-wind of pits. Two lined pits at the site contain materials, liners
appeared in good repair, surface crude/waxy oils present in beth pits, the oily portion of the material was transferred from
the larger pit into the smaller one using a digger bucket and the liquid portion was pumped back inte the larger pit.
Discussions held with site owner with regard to nctification and sampling requirements, it was outlined that a representative
sample was takers when the material was delivered, approximatelv 14 cubic metres were stockpiled a1 the site
Reqguirements of spreading activities discussed, condition relaiing to spreading of materials within one year nf being bought
onto site, as very little mud is present it may be necessary to delay spreading until more mud has been siockpiled to mix

| with the liquids. Areas where muds have beer applied were inspected, pasture appeared heclthy, limited regrowth in a few
small areas, some muds identified within the soil profile and some migraiing to the surface, no animals have grazed the l
| area as yet but it has been previously mowed, chicken sheac fertiliser has been added lo the area also. Discussions being R
neld with a company who may be uiibsing the disposal site, also discussing the possibility of transferring the resource
censent into their names, it was re-iterated to Peter that in the interim it is essential that all required notifications and
sampling oceur.

=4
The following action is to be taken: .|
Further Action: Nil
Creupser Present: Yes
Notice Delivered To: By Mai! N
/
e < ———— e ——
oA
Signed: SN i -

Warrant No. 174"

17 £loten Road - Private Bag 713 Swravford 4332 Newy Faglor Working with people|caring for Taranaki
T ng IRS 7127 B-‘iﬁ ';:-'~ :J'-"' AR Q“_ qu-Q "

pmber i veu: rep



Appendix Il

Abatement and Infringement notices






INFRINGEMENT OFFENCE REMINDER NOTICE
Section 343C(4), Resource Management Act 1991

NOTICE NUMBER: 275

ENFORCEMENT AUTHORITY ENFORCEMENT OFFICER IDENTIFICATION
Taranaki Regional Council 131

47 Cloten Road, Stratford OR

Private Bag 713, Stratford

TO: Waikaikai Farms Limited of 78 Lower Manutahi Road, RD 2, Patea 4598

You are alleged to have committed an infringement offence against the Resource Management
Act 1991, as follows:

Details of alleged infringement offence
Section of Resource Management Act 1991 contravened: Section 9(2)(a)

Nature of infringement: Use of land, namely the discharge of drilling wastes onto land, in a
manner that contravenes a regional rule, when the use was not expressly allowed by a
resource consent.

Location: Lower Manutahi Road, Manutahi
Date: 18 April 2012 Approximate time: 2.00pm

THE FEE FOR THIS INFRINGEMENT IS $300.00
Payment of infringement fee

The infringement fee was payable to the enforcement authority within 28 days after 25 May
2012.

The infringement fee remains payable to the enforcement authority at Taranaki Regional
Council, 47 Cloten Road, Stratford, Private Bag 713, Stratford.

The contact details of the enforcement authority are as follows: Taranaki Regional Council, 47
Cloten Road, Stratford, Private Bag 713, Stratford. Phone: 06 765 7127 Fax: 06 765 5097.

Payments by cheque should be crossed “Not Transferable”.

Signature of enforcement officer

Service details
(To be provided for filing in court)
Infringement notice served by on
Reminder notice served by at on
IMPORTANT
Please read the summary of rights printed on the next page
Document No: 1050379



INFRINGEMENT NOTICE NOTICE NUMBER 275

(Issued under the authority of section 343C of the
Resource Management Act 1991)

ENFORCEMENT AUTHORITY ENFORCEMENT OFFICER
IDENTIFICATION

Taranaki Regional Council 131

47 Cloten Road, Stratford

Private Bag 713, Stratford

Phone: 06 765 7127

Fax: 06 765 5097

TO:  Waikaikai Farms Limited of
78 Lower Manutahi Road, RD 2, Patea 4598
You are alleged to have committed an infringement offence against the Resource
Management Act 1991, as follows:
Details of Alleged Infringement Offence
Section of Resource Management Act 1991 contravened: Section 9(2)(a)
Nature of infringement:

Use of land, namely the discharge of drilling wastes onto land, in a manner that contravenes
a regional rule, when the use was not expressly allowed by a resource consent.

Location: Lower Manutahi Road, Manutahi
Date: 18 April 2012 Approximate time: 2.00pm
THE FEE FOR THIS INFRINGEMENT IS $300.00

Payment of Infringement Fee

The infringement fee is payable to the enforcement authority within 28 days after 25 May
2012.

The infringement fee is payable to the enforcement authority at: 47 Cloten Road, Stratford,
or Private Bag 713, Stratford

The contact details of the Taranaki Regional Council are as follows: 47 Cloten Road,
Stratford. Private Bag 713, Stratford. Phone: 06 765 7127 Fax: 06 765 5097.

Payments by cheque should be crossed "Not Transferable”.

Signature of Enforcement Officer

IMPORTANT

PLEASE READ SUMMARY OF RIGHTS PRINTED OVERLEAF
Document No: 1050359



SUMMARY OF RIGHTS

Note: If, after reading this summary, you do not understand anything in it, you should
consult a lawyer immediately.

Payment

1

If you pay the infringement fee within 28 days after the service of this notice, no
further action will be taken against you in respect of this infringement offence.
Payments should be made to the enforcement authority at the address shown on
the front of this notice.

Note: If, under section 21(3A) or (3C)(a) of the Summary Proceedings Act 1957,
you enter or have entered into a time to pay arrangement with an informant in
respect of an infringement fee payable by you, paragraphs 3 and 4 below do not
apply and you are not entitled either to request a hearing to deny liability or to ask
the Court to consider any submissions (as to penalty or otherwise) in respect of the
infringement.

Further Action

2

If you wish to raise any matter relating to circumstances of the alleged offence, you
should do so by writing a letter and delivering it to the enforcement authority at the
address shown on the front of this notice within 28 days after the service of a
reminder notice in respect of the offence.

If you deny liability and wish to request a hearing in the District Court in respect of
the alleged offence, you must, within 28 days after the service of a reminder notice
in respect of the offence, deliver to the enforcement authority at the address shown
on the front page of this notice a letter requesting a Court hearing in respect of the
offence. The enforcement authority will then, if it decides to commence court
proceedings in respect of the offence, serve you with a notice of hearing setting out
the place and time at which the matter will be heard by the Court.

Note: If the Court finds you guilty of the offence, costs will be imposed in addition to
any penalty.

If you admit liability in respect of the alleged offence but wish to have the Court
consider submissions as to penalty or otherwise, you must, within 28 days after the
service of a reminder notice in respect of the offence, deliver to the enforcement
authority at the address shown on the front page of this notice a letter requesting a
hearing in respect of the offence AND in the same letter admit liability in respect of
the offence AND set out the submissions that you would wish to be considered by
the Court. The enforcement authority will then, if it decides to commence court
proceedings in respect of the offence, file your letter with the Court. There is no
provision for an oral hearing before the Court if you follow this course of action.

Note: Costs will be imposed in addition to any penalty.

Non-payment of Fee

5

If you do not pay the infringement fee and do not deliver a letter requesting a
hearing within 28 days after the service of this notice, you will be served with a
reminder notice (unless the enforcement authority decides otherwise).

If you do not pay the infringement fee and do not deliver a letter requesting a
hearing in respect of the alleged infringement offence within 28 days after the
service of the reminder notice, you will become liable to pay COSTS IN ADDITION
TO THE INFRINGEMENT FEE (unless the enforcement authority decides not to
commence court proceedings against you).

Defence

7

You will have a complete defence against proceedings relating to the alleged
offence if the infringement fee is paid to the enforcement authority at the address



8A

shown on the front page of this notice within 28 days after the service of a reminder
notice in respect of the offence. Late payment or payment made to any other
address will not constitute a defence to proceedings in respect of the alleged
offence.

(1)

(@)

@)

(4)

(1)

This paragraph describes a defence additional to the one described in
paragraph 7. This defence is available if you are charged with an
infringement offence against any of sections 9, 12, 13, 14, and 15 of the
Resource Management Act 1991.

You must prove either of the following to have the defence:
(@) that—

(1) the action or event to which the infringement notice relates
was necessary for the purposes of saving or protecting life or
health, or preventing serious damage to property, or
avoiding an actual or likely adverse effect on the
environment; and

(i)  your conduct was reasonable in the circumstances; and

(i)  you adequately mitigated or remedied the effects of the
action or event after it occurred; or

(b) that—

(1) the action or event to which the infringement notice relates
was due to an event beyond your control, including natural
disaster, mechanical failure, or sabotage; and

(i)  you could not reasonably have foreseen or provided against
the action or event; and

(i)  you adequately mitigated or remedied the effects of the
action or event after it occurred.

Subparagraph (2) does not apply unless—
@) you deliver a written notice to the enforcement agency; and
(b) in the notice, you—

(1) state that you intend to rely on subparagraph (2)(a) or (b);
and

(i)  specify the facts that support your reliance on subparagraph
(2)(a) or (b); and

(c) you deliver the notice—
(i)  within 7 days after you receive the infringement notice; or
(i)  within a longer period allowed by a District Court.

If you do not comply with subparagraph (3), you may ask the District Court
to give you leave to rely on subparagraph (2)(a) or (b).

This paragraph describes a defence additional to those described in
paragraphs 7 and 8. This defence is available if—

€)) you are—
(1) a principal; or
(i)  an employer; or

(i)  the owner of a ship; and



8B

()

3)

(1)

(2)

(b) you may be liable for an offence alleged to have been committed
by—

()  your agent; or
(i)  your employee; or
(i)  the person in charge of your ship.

If you are a natural person, including a partner in a firm, you must prove
either of the following to have the defence:

(@) that you—

0] did not know, and could not reasonably be expected to have
known, that the offence was to be, or was being, committed;
and

(i)  took all reasonable steps to remedy any effects of the act or
omission giving rise to the offence; or

(b) that you took all reasonable steps to—
(1) prevent the commission of the offence; and

(i)  remedy any effects of the act or omission giving rise to the
offence.

If you are not a natural person (for example, you are a body corporate), you
must prove either of the following to have the defence:

(a) that—

(1) neither the directors (if any) nor any person involved in your
management knew, or could reasonably be expected to
have known, that the offence was to be, or was being,
committed; and

(i)  you took all reasonable steps to remedy any effects of the
act or omission giving rise to the offence; or

(b) that you took all reasonable steps to—
(1) prevent the commission of the offence; and

(i)  remedy any effects of the act or omission giving rise to the
offence.

This paragraph describes a defence additional to the defences described in
paragraphs 7, 8, and 8A. This defence is available if you are charged with
an infringement offence against section 15A(1)(a) of the Resource
Management Act 1991 (relating to dumping waste or other matter in the
coastal marine area from a ship, aircraft, or offshore installation).

In order to have the defence, you must prove all of the following in relation
to the act or omission that is alleged to constitute the offence:

€)) that the act or omission was necessary—
0] to save or prevent danger to human life; or

(i)  to avert a serious threat to any ship, aircraft, or offshore
installation; or

(i)  in the case of force majeure caused by stress of weather, to
secure the safety of any ship, aircraft, or offshore installation;
and



(b)

(©)

(d)

that the act or omission was a reasonable step to take in all the
circumstances; and

that the act or omission was likely to result in less damage than
would otherwise have occurred; and

that the act or omission was taken or omitted in such a way that
the likelihood of damage to human or marine life was minimised.

8C () This paragraph describes a defence additional to the defences described in
paragraphs 7, 8, 8A, and 8B. This defence is available if you are charged
with an infringement offence against section 15B(1) or (2) of the Resource
Management Act 1991 (relating to certain discharges of a harmful
substance, a contaminant, or water in the coastal marine area from a ship
or offshore installation).

(2) You must prove either of the following to have the defence:

(@)

(b)

that the harmful substance, contaminant, or water was discharged
for the purpose of securing the safety of a ship or an offshore
installation, or for the purpose of saving life and that the discharge
was a reasonable step to effect that purpose; or

that the harmful substance, contaminant, or water escaped as a
consequence of damage to a ship or its equipment or to an
offshore installation or its equipment, and—

0] such damage occurred without your negligence or deliberate
act; and

(i)  as soon as practicable after that damage occurred, all
reasonable steps were taken to prevent the escape of the
harmful substance, contaminant, or water or, if any such
escape could not be prevented, to minimise any escape.

Queries/Correspondence

9 When writing or making payment of an infringement fee, please indicate—

(@)
(b)
(©)

(d)

The date of the infringement offence; AND
The infringement notice number; AND

The identifying number of each alleged offence and the course of
action you are taking in respect of it (if this notice sets out more
than 1 offence and you are not paying all the infringement fees for
all the alleged offences); AND

Your full address for replies (if you are not paying all the
infringement fees for all the alleged offences).

FULL DETAILS OF YOUR RIGHTS AND OBLIGATIONS ARE SET OUT IN SECTIONS
340 TO 343D OF THE RESOURCE MANAGEMENT ACT 1991 AND SECTION 21 OF
THE SUMMARY PROCEEDINGS ACT 1957.

NOTE: ALL PAYMENTS, ALL QUERIES, AND ALL CORRESPONDENCE REGARDING
THIS INFRINGEMENT MUST BE DIRECTED TO THE ENFORCEMENT AUTHORITY AT
THE ADDRESS SHOWN.



No. 11875
Document: 1103575

ABATEMENT NOTICE UNDER SECTIONS 322 & 324 OF THE
RESOURCE MANAGEMENT ACT 1991

To: Peter Ward
Waikaikai Farms Limited
78 Lower Manutahi Road
RD 2 Patea 4598

Taranaki Regional Council gives notice that you must take the following action:

1. Ensure no further drilling mud waste is taken in the pre-existing pit area to ensure
compliance with Resource Consent 5956-1.

2. Ensure groundwater bores are installed and sampled prior to the landfarming of
existing drilling muds to ensure compliance with Resource Consent 5956-1.

3. Ensure the oily waste portion of the drilling mud is separated and discharged into
the oily waste pit for later disposal to ensure compliance with Resource Consent
5956-1.

4. Upon completion of the required actions listed above, ensure the materials
currently within the pit area are landfarmed as soon as practicable to ensure
compliance with Resource Consent 5956-1.

The location to which this abatement notice applies is:

46-78 MANUTAHI RD MANUTAHI
LOTS12&4DP 7139 LOTS 2 & 12 DP 14551 & SEC 742 PATEA DIST BLK | CARLYLESD

You must comply with this abatement notice within the following period:
02 December 2012.

You must continue to comply with this abatement notice after that date.

This notice is issued under:

Section 322(1)(b)(ii) of the Resource Management Act 1991, which states that:

(1) An abatement notice may be served on any person by an enforcement officer—

(b) Requiring that person to do something that, in the opinion of the
enforcement officer, is necessary to ensure compliance by or on behalf of
that person with this Act, any regulations, a rule in a plan or a proposed
plan, or a resource consent, and also necessary to avoid, remedy, or
mitigate any actual or likely adverse effect on the environment—

(i) Relating to any land of which the person is the owner or occupier.



The reasons for this notice are:

5. Scientific Officer, David Olson visited the property on 29 August 2012 and found
that:
e The best practicable option for the storage and disposal of drilling
muds had not been adopted.

6. Special condition 3 of Resource Consent 5956-1 states:

3. The consent holder shall at all times adopt the best practicable option, as
defined in section 2 of the Resource Management Act 1991, to prevent or
minimise any adverse effects on the environment from the exercise of this
consent.

7. At the time of inspection special condition 3 of Resource Consent 5956-1 was
being contravened.

8. Section 15(1)(b) of the Resource Management Act 1991 prohibits the discharge
of contaminants onto or into land in circumstances which may result in that
contaminant entering water unless the discharge is expressly allowed by a
national environmental standard or other regulations, a rule in a regional plan, or
a resource consent.

9. The discharge of drilling mud, discovered on 29 August 2012 was not allowed by
Resource Consent 5956-1 and therefore contravened section 15(1)(b) of the
Resource Management Act 1991.

10. Contravention of section 15(1)(b) of the Resource Management Act 1991 is an
offence under section 338(1)(a) of the Resource Management Act 1991.

11. This notice has been issued to you to require you to take the action as set out in
clauses 1 to 4 because in the opinion of the enforcement officer that issued this
notice, this action is necessary to ensure compliance by you/on your behalf with
section 15(1)(b) of the Resource Management Act 1991/regulations/a rule in a
plan/a proposed plan/a resource consent and also necessary to
avoid/remedy/mitigate any actual/likely adverse effect on the environment relating
to any land of which you are the owner/occupier.

If you do not comply with this notice, you may be prosecuted under section
338 of the Resource Management Act 1991 (unless you appeal and the notice is
stayed as explained below), or an infringement notice may be served on you
under section 343C of the Resource Management Act 1991.

You have the right to appeal to the Environment Court against the whole or any part
of this notice. If you wish to appeal, you must lodge a notice of appeal in form 49
with the Environment Court within 15 working days of being served with this notice.

An appeal does not automatically stay the notice and so you must continue to comply
with it unless you also apply for a stay from an Environment Judge under section
325(3A) of the Resource Management Act 1991 (see form 50). To obtain a stay, you
must lodge both an appeal and a stay with the Environment Court.



You also have the right to apply in writing to Taranaki Regional Council to change or
cancel this notice in accordance with section 325A of the Resource Management Act
1991.

The Taranaki Regional Council authorised the enforcement officer who issued
this notice. Its address is:

Taranaki Regional Council
Private Bag 713
Stratford 4352

Phone: (06) 765 7127
Facsimile: (06) 765 5097

The enforcement officer is acting under the following authorisation:

A warrant of authority issued by the Taranaki Regional Council, pursuant to section
38 of the Resource Management Act 1991, authorising the officer to carry out
specified functions and powers as an enforcement officer under the Resource
Management Act 1991 including issue of abatement notices.

John Cooper
Enforcement Officer
Taranaki Regional Council
Warrant No. 174

02 October 2012
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Monitoring well schematics






Peter Wards Lower Manutahi Land Farm

Construction Diagram Of Monitoring Well GND2290

Date: 22-09-2012

Hole Drilled With Tractor Rig From 0 to 10m with 100mm auger - Installed casing

150mm dia & cleaned out lower bottom of hole with truck mounted rig & pressure pump
Drilled to 15m into wet sands and no formation change at TD

Note: BTW to survey in ground elevations & GPS well locations

J Alloy Cast Lockable 150mm Toby

< Steel pipe 150mm O/D above ground level 300mm

6mm vent|-> <& Riser pipe 250mm above ground level
e M
< Concrete 300mm thick
P ¥
5 WA B
C
R
1 3.5m Benseal
S
50mm Risq\ -> W
E
R T
< 0.2 Dried washed fine sand
¥
5m Overall ===
Length Of | G | === Grade 6 Washed Gravel Chip 3.3m
Well R | ==
from grouf A & 1m/ 0.5 Slotted PVC Screen with Filter Sock
level V| ==
E |-
L | ==
< < Unperforated sump
1T

End Cap with 1mm drain hole
Monitoring Wells Installed By Strata Drilling Services Ltd  23/09/2012

Drilling Formations

0 to 15m loose Soft Fine Sands

Tagged bottom of screen 5.6 top of riser pipe

Water Table @ 3.0m dipped by Strata on 25-10-2012

Peter Wards Lower Manutahi Land Farm

Construction Diagram Of Monitoring Wells GND2291

Date: 22-09-2012
Hole Drilled With Tractor Rig From 0 to 10m with 100mm auger
Note: BTW to survey in ground elevations & GPS well locations

{4 Alloy Cast Lockable 150mm Toby

6mm vent|-> & Riser pipe 250mm above ground level
s Ny
< Concrete 300mm thick
P
B A B
C
R 3.5m Benseal
|
50mm RisqiiW -> W
S
E T
| R | < 0.2 Dried washed fine sand
¥
7m Overall ===
Length Of | G | === Grade 6 Washed Gravel Chip 3.3m
Well R [
A <3m/ 0.5 Slotted PVC Screen
v |-
E |-
L=
<« <& Unperforated sump
T

End Cap with 1mm drain hole

Monitoring Wells Installed By Strata Drilling Services Ltd 25/09/2012

Drilling Formations

0-1.3m Sand

1.3m to 6.5m Clay

6.5m to 10m Soft Peat

Tagged bottom of screen 7.870 top of riser pipe
Water Table @ 4.7m dipped by Strata on 26-10-2012

< Steel pipe 150mm O/D above ground level 300mm



Peter Wards Lower Manutahi Land Farm

Construction Diagram Of Monitoring Wells GND2292

Date: 6-06-2012

Hole Drilled With Tractor Rig From 0 to 8m with 100mm auger - Installed casing

150mm dia & cleaned out lower bottom of hole with truck mounted rig & pressure pump
Note: BTW to survey in ground elevations & GPS well locations

J Alloy Cast Lockable 150mm Toby

< Steel pipe 150mm O/D above ground level 300mm

6mm vent|-> <& Riser pipe 250mm above ground level
e Ny
< Concrete 300mm thick
P ¥
B WA B
C
R 3.5m Benseal
|
50mm Risqaae > W
S
E T
| R | < 0.2 Dried washed fine sand
¥

7m Overall ==
Length Of | G | === Grade 6 Washed Gravel Chip 3.3m
Well R | ==

A <3m/ 0.5 Slotted PVC Screen

v |-

E |-

L | ==

< < Unperforated sump
/r\

End Cap with 1mm drain hole
Monitoring Wells Installed By Strata Drilling Services Ltd 22/09/2012
Drilling Formations
0-1.3m Sand

1.3m to 8m Clay Soft Sandy Clay

Tagged bottom of screen 7.350 top of riser pipe
Water Table @ 4.775m dipped by Strata on 26-10-2012

I

Peter Wards Lower Manutahi Land Farm

Construction Diagram Of Monitoring Wells GND2293

Date: 26-09-2012

Hole Drilled With Tractor Rig From 0 to 10m with 100mm auger - Installed casing

150mm dia & cleaned out lower bottom of hole with truck mounted rig & pressure pump
Note: BTW to survey in ground elevations & GPS well locations

{4 Alloy Cast Lockable 150mm Toby

6mm vent

Riser pipe 250mm above ground level

i

Concrete 300mm thick

3.5m Benseal

~—>mwnZ2mol

< 0.2 Dried washed fine sand
¥

7m Overall ==
Length Of [ G | == Grade 6 Washed Gravel Chip 3.3m
Well R [ ===

A <3m/ 0.5 Slotted PVC Screen

v |-

E |-

L=

< < Unperforated sump
/r\

End Cap with 1mm drain hole
Monitoring Wells Installed By Strata Drilling Services Ltd 17/04/2012
Drilling Formations
0-7.5 Sand

7.5m to 10m Silty Mudstone

Tagged bottom of screen 1.610 top of riser pipe
Water Table @ 5.930 dipped by Strata on 26-10-2012

< Steel pipe 150mm O/D above ground level 300mm



Peter Wards Lower Manutahi Land Farm

Construction Diagram Of Monitoring Wells GND2294

Date: 27-09-2012

Hole Drilled With Tractor Rig From 0 to 10m with 100mm auger - Installed casing

150mm dia & cleaned out lower bottom of hole with truck mounted rig & pressure pump
Note: BTW to survey in ground elevations & GPS well locations

J Alloy Cast Lockable 150mm Toby

< Steel pipe 150mm O/D above ground level 300mm

6mm vent|-> <& Riser pipe 250mm above ground level
e Ny
< Concrete 300mm thick
P ¥
B WA B
C
R 6.5m Benseal
|
50mm Risqaae > W
S
E T
| R | < 0.2 Dried washed fine sand
¥

10m Overall | ==
Length Of| G | === Grade 6 Washed Gravel Chip 3.3m
R|=
A <3m/ 0.5 Slotted PVC Screen With Sock
v |-
E |-
L | ==
< < Unperforated sump
/r\

End Cap with 1mm drain hole

Monitoring Wells Installed By Strata Drilling Services Ltd 17/04/2012

Drilling Formations

0- 4.5 Sand

4.5m to 4.85 Layer Of Peat

4.85 To 7m Sand

7m To 8m Silty Mudstone

8m To 9.8m Soft Clay Tagged bottom of screen 10.2 top of riser pipe

9.8m To 10m Sand Water Table @ 1.920 dipped by Strata on 26-10-2012
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EXECUTIVE SUMMARY

1. Waste products (rock cuttings and drilling muds) from the oil exploration
industry in Taranaki are being incorporated into re-contoured formed
sand dunes and re-sown back to pasture (a process referred to as
Landfarming). This process is controlled by resource consents issued by
the Taranaki Regional Council. Three Landfarms have been completed to
date and are now being farmed commercially (2 under irrigation).

2. The drilling muds contain potential contaminants: petrochemical
residues, barium, heavy metals and salts. The question arises: are these
reformed soils ‘fit-for-purpose’ - in this case pastoral farming and
especially dairy farming.

3. As required by the consents regular soil samples were collected and
analysed during the disposal process. These results were summarised and
examined relative to the permitted limits for the various potential
contaminants.

4. The completed sites were visited and the pasture and soils inspected. Soil
and pasture samples were collected and analysed for all potential
contaminants. These results were compared to the properties of normal
New Zealand pastorals soils.

5. Itis concluded from this body of evidence that these modified soils are ‘fit
—for-purpose”. The concentrations of: nutrients (macro and micro), heavy
metals and soluble salts in these soils and pasture are similar to normal
New Zealand soils. The form of barium present is as environmentally
benign barite, and there is no evidence of accumulation of petrochemical
residues.

6. The process of Landfarming these otherwise very poor soils, together
with appropriate management (irrigation, fertiliser and improved
pastures) has increased the agronomic value of the land from about $3-
5000/ha to $30-40,000/ha.



BRIEF

The Taranaki Regional Council (TRC) has consented several oil
exploration companies to dispose of ‘drilling muds’ at several sites on
coastal sands around the region.

The drilling muds are initially stored at the sites and, after the sand dunes
have been levelled, this material is applied to the surface (at < 100mm
thick) and then incorporated into the re-contoured sandy soils (at a
minimum depth of 250mm depth). Once this process is completed the
modified soils are fertilised (not more the 200 kg N/ha) and sown down
to clover-based pasture. This whole process is controlled by criteria set
out in resource consents.

Three sites (referred to as landfarms) have been completed to date and
are currently being used for pastoral farming. One site (Browns,
commenced 2006, completed 2011) is not irrigated and runs dry stock.
The other 2 sites (Schrider, commenced 2004, completed 2010, and
Geary, commenced 2001, completed 2006) are under pivot irrigation and
used for dairy farming. Note there is a small area at the Geary site, which
is not irrigated.

The TRC has retained agKnowledge Ltd to determine whether these
landfarms are “fit for purpose”, in this case fit for pastoral farming and in
particular dairying.

Specifically this brief excludes any consideration as to the off-site effects
of the landfarms (possible movement of contaminants via runoff or
leaching) and does not consider whether the compliance criteria set out
in the consents were met or otherwise.

METHODOLOGY

6.

Drilling muds consist of a) the cuttings (mainly solid) of the underlying
strata of rocks from the drill bit b) drilling fluids (mud and slurry used to
either lubricate the drilling process or to control the in-well pressure.
This includes barium sulphate which is used as a wetting and weighing
agent and c) drilling wastes (liquid) containing well water and
petrochemical residues. There are 3 classes of drilling fluids: water-
based, (WBM), oil based (OBM) and synthetic (SBM) (Taranaki Regional
Council, undated, ref: PCDOCS\FRODO\98943\1).

Given the general composition of the drilling muds, this report
investigates the following aspects of the completed landfarms:

a. What is the current soil fertility of the modified soils with respect
to growing clover-based pasture for ruminants and in particular
dairy cows?



b. What are the heavy metal and barium concentrations in the soils
and pastures and are their any implications for soil, pasture and
animal health and production?

c. Are there any petrochemical residues in the soils and pasture,
which may affect soil, plant and animal health?

8. Two sites, Geary and Schrider, were visited on July 4 2013 and soils
samples (0-75mm - the standard depth for determining soil fertility) and
mixed-pasture samples were collected for an initial investigation, using
the standard sampling protocols.

9. The 3 completed landfarms were visited on 5 August 2013 and on this
occasion two sets of soil (0-75mm) and mixed pasture samples were
collected from the following sites: Schrider (irrigated), Geary (irrigated
and non-irrigated) and Brown (non-irrigated). One set were sealed in
clip-tight plastic bags for analysis of petroleum hydrocarbon (PCH)
residues and the other set were used to determine the concentrations of
the full suit of elements including the macro, micro and heavy metals plus
barium.

10. The TRC provided the full records of the soil tests (0-250mm) undertaken
as per the consents, during the process of disposal of the drilling muds, at
each site. This data was summarized.

11. Throughout this the report the criteria for the safe disposal of heavy
metals, barium and petroleum hydrocarbons (as set down by a number of
authorities) are used as part (other matters are also considered) of the
assessment process. In applying these criteria it is assumed that they have
been set at levels to ensure the protection of soil, pasture, animal and
human health.

RESULTS
Pasture Assessment
At the time of the second site visit (5 August 2013) the pastures were assessed as

follows:

Table 1: Visual assessment of the pastures at the three sites.

Site Assessment Rating

Ryegrass dominant pasture, vigorous. Very little clover
some showing signs of potassium deficiency. Excreta

Schrider (irrigated) patches obvious. Some flats weeds and poor pasture 6/10
grasses.
; : o
Geary (irrigated) Vigorous ryegrass pasture with about 20% clover. 8/10

Excreta patches not apparent. Very few weeds.

Assorted weeds abundant, excreta patches prominent,
Geary (non-irrigated) | Some low value browntop and Yorkshire fog. Ryegrass 2/10
and clover only in excreta patches.

Assorted weeds abundant, excreta patches prominent,

Ryegrass and clover only in excreta patches. 2/10

Brown (non-irrigated)




Importantly, there were abundant earthworm casts on all sites indicating
considerable soil biological activity. The earthworm can be regarded as the
‘canary in the mine’ with respect to soil biological activity.

Soil Properties

The general properties of the modified soils (0-75mm, the standard depth for
soil fertility assessment) are given in Table 2 and indicate low levels of cation
exchange capacity (CEC), anion storage capacity (ASC), organic matter (OM) and
organic Nitrogen (ON), reflecting their sandy nature and past history (low
quality pasture). The amounts of soluble salts (SS) and the exchangeable sodium
percentage (referred to in the documentation incorrectly as the sodium
absorption, SAR) are low and the soil calcium (Ca) and Sodium (Na) levels are
consistent with the normal levels found in pastoral soils.

Table 2: Soil chemical properties (0-75mm) at the three landfarms sites.

CEC Ca Na
ASC OM ON SS SAR
Site (me/100 o o o o (MAF (MAF o

gm) (%) (%) (%) (%) units) units) (%)
Schrider 9 11 2.6 0.13 0.01 7 7 1.1
Geary 7 11 2.2 0.16 0.02 5 10 2.0
Irrigated
Geary
Non 9 16 3.5 0.21 0.02 6 7 1.2
irrigated
Brown 9 34 3.4 0.14 0.01 6 4 0.6
Typical 10-30 20-80 5-20 0.1-04 ?)(_)?50 5-20 3-10 1-2

As required by the consent agreements, routine soil testing (0-250mm) was
undertaken on all three sites during the process of disposal of the drilling muds.
The results for each site are summarized in Tables 3 a,b,c:

Table 3a. Chemical characteristics of the soil (0-250mm) at the Schrider site during disposal.

. No. . Limit! & No. over
Soil Property samples Average Max Min units limit

Conductivity 51 32<0.02 | 0.13 <0.02 | 400mS/m 0
(disposal)

Conductivity 53 44 <0.02 13 <0.02 | 290mS/m 0
(expiry)

Soluble salts 53 43 <0.05 0.46 <0.05 0.25% 2
SAR 47 1.1 3.1 0.3 18 0
Sodium 31 482 790 310 460 g/m3 14
Chloride 50 145 1360 4 700g/m3 3

Note 1) Taranaki Regional Council, undated, ref: PCDOCS\FROD0\98943\1.

Table 3b. Chemical characteristics of the soil (0-250mm) at the Geary site during disposal.

. No. . Limit'& No. over
Soil Property samples Average Max Min units limit

Conductivity 33 30 <0.02 0.37 <002 | 400mS/m 0
(disposal)

Conductivity 33 29<0.02 | 037 <002 | 290mS/m 0
(expiry)

Soluble salts 33 32 <0.05 0.13 <0.05 0.25% 0
SAR 38 1.0 3.7 0.1 18 0




Sodium 13 481 600 310 460 g/m3 7

Chloride 36 28 356 4 700 g/m3 0

Note 1) Taranaki Regional Council, undated, ref: PCDOCS\FRODO0\98943\1.

Table 3c. Chemical characteristics of the soil (0-250mm) at the Brown site during disposal.

. No. . Limit'& No. over
Soil Property samples Average Max Min units limit

Conductivity .

(disposal) No given 400 mS/m 0
Conc%uctmty No given 290 mS/m 0
(expiry)

Soluble salts 5 all <0.05 <0.05 - 0.25 % 0
SAR 17 2.4 18 0.3 18 0
Sodium 17 80 530 7 460 g/m3 7?
Chloride 31 98 550 5.9 700 g/m3 0

Note 1) Taranaki Regional Council, undated, ref: PCDOCS\FRODO0\98943\1.

The soil property which most frequently exceeded the limit was the soil Na
concentrations. The limit of 460 gm/m3 soil, is (assuming a soil bulk density of
about 1) equivalent to a MAF soil Na reading of about 20. Thus, while some
elevated soil Na levels were recorded during the disposal process the current
levels (0-75 mm) are normal (Table 2). This is also apparent in the SAR levels.
The likely reason for this is that Na (and the same applies to chloride) are very
mobile and will readily leach out of soils, especially sandy soils with a good
rainfall and under irrigation, noting that in the New Zealand situation Na and Cl
are environmentally benign.

In any case note that the problems that occur when soil Na levels are elevated
(loss of soil structure and impeded drainage together with plant sensitivity to
salinity) normally arise on heavy soils in arid climates. Furthermore, higher than
normal soil Na levels and hence better than normal pasture Na concentration
(see later) can only be beneficial to animal health in the New Zealand setting.

Soil Fertility

Soils

The soil tests (Table 4) indicate that, in terms of optimizing production from
clover-based pastures, the sites are deficient with respect to potassium (K) and
sulphur (S). The site with the best overall soil fertility is ‘Geary irrigated’ and this
is reflected in the superior pasture on this site (Table 1). The poor pasture on the
2 non-irrigated sites (Brown, Geary non-irrigated) can be explained by the lack
of irrigation resulting in moisture stress together with the poor underlying soil
fertility.

Table 4: Soil nutrient levels (0-75mm) at the three landfarms sites (units are as used in the
standard MAF soil testing protocol)

Site pH Olsen P K Sulphate S | OrganicS Mg
Schrider 6.0 24 2 4 3 23
Geary Irrigated 6.3 28 5 12 3 37
Geary
Non irrigated 6.2 38 7 6 3 22




Brown 6.6 22 2 8 4 13
Optimal! 5.8-6.0 35-40 7-10 10-12 10-12 8-10
Notes 1) assuming a high producing dairy farm

Pasture

The concentrations of macro (Table 5a) and micro (Table 5b) nutrients in the
mixed-pasture samples from the 4 sites are given below. Mixed-pasture analysis
provides information relating to the nutrient value of the pastures for, in this
case, ruminants.

Table 5a: Macronutrient concentrations (%) in mixed-pasture from the three sites for samples

collected 5 August 2013 (Figures in parenthesis are from samples collected 4 July 2013).

Site Pasture macronutrient concentration (%)
N P K S Mg Ca Na

Schrider 4.43 0.44 2.51 0.37 0.29 0.57 0.79

(2.66) (0.43) (1.69 (0.40) (0.38) (0.64) (1.11)
Geary 4.44 0.47 3.59 0.40 0.33 0.38 0.55
Irrigated
ﬁsz"y 3.92 0.46 3.62 0.37 0.30 0.39 0.54
irrigated | (411 (0.45) (2.73) (0.41) (0.31) (0.39) (0.45)
Brown 4.15 0.40 3.51 0.36 0.24 0.64 0.47
Typical 4.5-5.5 0.30-0.40 | 2.0-4.00 0.25-0.35 | 0.15-0.22 | 0.25-0.50 0.1-0.3

Table 5b: Micronutrient concentrations (ppm) in mixed-pasture from the three sites for samples

collected 5 August 2013 (Figures in parenthesis are from samples collected 4 July 2013).

Pasture micronutrient concentrations (ppm)

Site Mn Zn Cu Fe Co Mo Se B
Schrider 54 31 6.4 230 0.16 0.34 0.31 6.0
(58) (33) (6.3) (818) | (0.27) | (<0.05) | (0.48) (7.3
Geary 86 32 7.6 2057 0.87 0.59 0.14 9.7
Irrigated
ﬁg:‘l"y 79 28 9.2 1124 | 046 0.46 0.02 7.7
irvigated | (8% (34) (10.9) | (930) | (0.23) | (0.41) | (0.02) (7.5)
Brown 65 31 9.3 351 0.18 2.38 <0.01 6.9
Typical 20-50 | 10-20 5-10 45-65 %01‘2' 01-1.0 | >003 | 13-16

These results indicate that the nutrient levels in the pastures from these

landfarm sites are typical of New Zealand pastures except that:

a)

The pasture sodium (Na) levels are elevated due to enrichment from the

soils either from sea sprays or from the drilling muds. Either way this is of
no consequence and can only be a benefit to animal health.

b)

The manganese (Mn) and zinc (Zn) levels appear to the greater than

normal but are nevertheless not sufficiently high to give rise to animal
health problems.

The iron (Fe) levels are elevated. This is most likely due to contamination

from the soil as frequently occurs on ‘normal’ soils and in any case is of
little practical consequence.

d)

optimal health.

The cobalt (Co) and molybdenum (Mo) are above the minimum levels for




e) The selenium (Se) levels on 2 sites are below the minimum level for
optimal animal production as is frequently the case for many New
Zealand soils. This can be readily corrected with fertiliser Se.

The combined soil and pasture results suggest that there is nothing unusual
about the soils and pastures at these landfarms, relative to normal conditions,
which occur routinely throughout New Zealand. Furthermore, they indicate that
providing the soil fertility is optimised and there is little moisture stress (i.e. they
are irrigated), high quality productive and healthy clover-based pastures can be
grown on these landfarms.

If the constraints (soil fertility and moisture) were removed it should be possible
to grow at least 15 tonnes DM/ha annually, and assuming they are used for
dairying, would put the value of the landfarms at about $30-40,000/ha. In their
natural state (i.e. before land farming) they were growing low-quality feed and
used for dry-stock farming only. There original value would be about $3-
4000/ha.

Heavy Metals

Soil (Routine Sampling 0-250mm)

The results from the monitoring of the soils (0-250mm) during the process of
disposal of the drilling muds, as required under the consents, are summarized
for each site in Table 6 a, b, c:

In all cases the heavy metal concentrations were well below the guideline limits
set by the Ministry for the Environment (2003) for the disposal of biosolids.

Table 6a: Summary of heavy metal concentrations (ppm) in the soil (0-250mm) at the Schrider
site.

Element No. samples Average Max. Min. Limit!
As 47 46 < 22 4 <2 20
Cd 47 all <0.102 <0.10 - 1
Cr 50 15 23 8 600
Cu 50 13 25 9 100
Pb 50 3 23 1 300
Ni 50 8 11 5 60
Zn 50 71 100 33 300
Hg 41 all <0.012 <0.10 - 1

Note 1) from the Ministry for the Environment 2003
2) for some elements and on some occasions the results were reported at being less than
a given limit. It is not realistic in such cases to give an arithmetic mean and hence

some indication of the distribution of the results is recorded.

Table 6b: Summary of heavy metal concentrations (ppm) in the soil (0-250mm) at the Geary site.

Element No. samples Average Max. Min. Limit!
As 33 all < 22 <2 - 20
Cd 33 all <0.12 <0.10 - 1
Cr 33 15 20 8 600
Cu 33 17 32 7 100
Pb 33 14 48 1 300
Ni 33 7 11 5 60
Zn 33 72 113 33 300
Hg 33 all <0.12 <0.10 - 1




Note

1) from the Ministry for the Environment 2003
2) for some elements and on some occasions the results were reported at being less than
a given limit. It is not realistic in such cases to give an arithmetic mean and hence

some indication of the distribution of the results is recorded.

Table 6¢: Summary of heavy metal concentrations (ppm) in the soil (0-250mm) at the Brown site.

Element No. samples Average Max. Min. Limit!

As 24 17 <22 5 <2 20
Cd 24 22 <0.102 0.27 <0.10 1

Cr 24 11 19 7 600
Cu 24 21 41 15 100
Pb 24 3 8 1 300
Ni 24 6 10 4 60
Zn 24 74 120 49 300
Hg 24 all < 0.012 <0.10 - 1

Note 1) from the Ministry for the Environment 2003

2) for some elements and on some occasions the results were reported at being less than
a given limit. It is not realistic in such cases to give an arithmetic mean and hence
some indication of the distribution of the results is recorded.

The heavy metal concentrations in the soils (0-250mm), as measured during the
process of disposal, were all much less than the set limits, at all three sites.

Soil (normal pastoral soil levels)

The heavy metal concentrations in soils (0-100mm) from surveys conducted
from various regions of New Zealand under pasture and non-farmed land uses
are summarized in Appendix 1. The Table below (Table 7) compares these
typical concentrations (0-100mm) with those found at the three landfarm sites
(0-75mm).

Table 7: Comparison of the heavy metal concentrations (ppm) in typical New Zealand pastoral
and non-farmed soils (0-100mm) and in the soils (0-75mm) at the three sites; Schrider, Geary

and Brown.
Range in Site
mean/median
values in NZ Schrider Geary Brown?
Element farmed or Sample 12 Sample 22
(non-farmed) | Sample | Sample Sample

soils)! 12 22 irll'\i]g:t-ed irrli\]g(:ied Irrigated 1
Arsenic
(As) 3-9 (3-5) <2 <2 <2 <2 <2 2
Cadmium 0.1-0.8 (0.1-
(cd) 0.14) <0.1 0.11 <0.1 <0.1 <0.1 <0.1
Chromium | ¢ 16 12.1g) nd 11 nd 11 11 8
(Cr)
Eé’f)per 10-20 (10-16) nd 11 nd 20 13 21
Lead (Pb) 6-16 (9-16) 1.6 1.8 3.2 3 1.4 3.6
Nickel
(Ni) 4-14 (4-14) nd 5 nd 5 5 4
Zinc (Zn) 7-79 (28-66) nd 55 nd 53 57 57
Mercury 0.07-0.20
(Hg) (0.11-0.19) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Notes 1) from Appendix 1.

2) samples 1 collected 4 July 2013, samples 2 collected 8 August 2013.




The samples collected on the three landfarms (Schrider, Geary and Brown), were
from the depth 0-75mm (the normal depth for testing soil nutrients). The range
in the median and mean above, from the surveys, are for soils to a depth of 0-
100mm. Data from Waikato survey (Waikato Regional Council 2011) shows that
top-soils (0-100mm) are enriched relative to the sub-soils (100-200mm) for Cd,
Cr, Cu, Ni but not for the other heavy metals. Thus, the results above for the
landfarms (0-75mm) are likely to be elevated to some extend relative to the
typical ranges given in Table 7.

These results indicate that the soil heavy metal concentrations are at the low end
of the ranges for both farmed (dairying) and non-farmed soils (referred to in the
respective reports as either native, indigenous and background).

Pasture (normal levels)
The available information on the heavy metal concentrations in pastures in New
Zealand is summarized in Appendix 2.

Table 8: Heavy metal concentrations (ppm) in mixed-pasture from the three sites for samples
collected 5 August 2013 (Figures in parenthesis are from samples collected 4 July 2013).

Site Pasture heavy metal and barium concentrations (ppm)
As Cd Hg Pb Cr Ni Ba

Schrider <0.1 0.022 0.013 0.039 0.460 <1 42

(<0.1) (0.033) (0.028) (0.079) (<0.1) (<1) (33)
Geary <0.1 0.011 <0.01 0.072 0.750 <1 74
Irrigated
ﬁsz"y <0.1 0.025 0.011 0.102 0.600 <1 >100
irrigated (<0.10) (0.027) (0.029) (0.112) (0.160) (<1) (97)
Brown <0.1 0.073 0.011 0.104 0.520 <1 71
Typical? 0.07-0.24 | 0.03-0.29 na 0.10-1.8 | 0.31-0.49 | 0.10-0.20 na
Note 1) see Appendix 2

Consistent with the soil data, these results indicate that there is nothing unusual
about the heavy metal concentrations in the pastures from these landfarms
relative to normal levels reported for New Zealand pastures.

Barium

Barium sulphate (Barite) is used during the drilling process (Alberta
Environment 2009), as noted. This chemical form of barium is practically
insoluble and therefore environmentally benign, unlike other barium salts (e.g.
barium chloride and nitrate) (Menzies et al 2008). There are currently no
guidelines in New Zealand for the disposal of biosolids containing barite. The
Canadian Authorities (Alberta Environment 2009) have set remediation
guidelines for agricultural land at 10,000 ppm (Barite containing sites) and 750
ppm (non-barite sites).

Table 9 summarizes the soil barium (Ba) data (0-250mm) collected during the
disposal phase for the three sites.

Table 9: Total barium (Ba) concentrations (ppm) in the soils (0-250mm) at the three sites during
the disposal phase.

10




Site No. Average Max Min Limit!? No.. over
samples limit
Schrider 54 528 5500 17 750 ppm 6
Geary 39 1265 5400 90 750 ppm 11
Brown 15 1860 3200 40 750 ppm 13
Note 1) Taranaki Regional Council, undated, ref: PCDOCS\FROD0\98943\1.

This data suggests that the Ba limit (assuming a non-barite source of Ba) was
exceeded at some times, however none of the sites reached levels of 10,000 ppm
the guideline for barite sites.

The Alberta Environment (2009) guidelines specify a simply procedure to
determine whether barite is present at a specific site. If the extractable Ba (in
0.1M Calcium chloride at a 1:10 ratio) exceeds 250 ppm then it is assumed it is a
non-barite site. The results below show that the extractable Ba levels are well
below the 250-ppm limit leading to the conclusion that the only source of Ba at
these sites is the environmentally benign barite form.

Table 10. The concentrations of extractable and total barium (Ba) in soils and in pastures at the 3
landfarm sites

Site Extr?slt):;ll);e Ba Total Ba (ppm) Pasture Ba (ppm)
Schrider 24 7800 42 (33)
Geary (irrigated) 36 760 74
Geary (non-irrigated) 46 2400 >100 (97)
Brown 31 930 71

This being so, the limit for safe disposal (viz. < 10,000 ppm) applies and this was
never exceeded during the disposal process. This is consistent with the
measured Ba concentrations in the pastures (Table 8) which indicate levels in
the ppm range and not in the percent (%) range as might be expected for a
divalent cation such as calcium (Ca) or magnesium (Mg) (c.f. table 5a and 8).
This is consistent with the view that barite is not considered bioavailable
(Alberta Environment 2009).

Petroleum Hydrocarbons

Soils

The guidelines for the management of petrochemical hydrocarbons (PHC)
(Ministry for the Environment 2011) require the monitoring of 3 representative
types of PHCs:

a) TPH (Total Petroleum Hydrocarbons) in three classes: C7-C9, C10-C14
and C15-36.

b) BTEX: which includes benzene, toluene, ethyl-benzene and xylene.

c) PAH (Polycyclic aromatic hydrocarbons).

Levels of each PHC are set for screening purposes, meaning that if these levels
are exceeded, further investigation is recommended.
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The measured concentrations of these classes of PHC in the soil (0-250mm)
collected during the disposal process for each site are given in tables 11a,b,c

below:

Table 11a. Concentrations of various petroleum hydrocarbons (PHC) in the soils (0-250mm) at
the Schrider site.

PHC No. Average Max. Min Limit!? No: over
samples limit
TPH C7-C9 55 50< 8 12 <8 120 0
C10-C14 55 44< 20 5020 <10 58 3
C15-C36 55 21<30 19000 <30 4000 4
BTEX Benzene 43 13<0.05 0.26 <0.03 1.1 0
Toluene 43 35<0.06 3.23 <0.03 68 0
Ethylbenzene 43 35<0.05 1.93 <0.03 53 0
o-xylene 43 23<0.05 4.68 <0.03 48 0
mé&p-xylene 43 31<0.09 13 <0.05 48 0
PAH | Benzo[a]pyrene 37 12<0.02 0.07 <0.02 0.027 1
Napthelene 37 13<0.10 7.1 <0.10 7.2 0
Pyrene 37 30<0.09 0.72 <0.02 160 0
Note 1) screening limit set by Ministry for the Environment 2011

Table 11b. Concentrations of various petroleum hydrocarbons (PHC) in the soils (0-250mm) at

the Geary site.
PHC No. Average Max. Min Limit! No: over
samples limit
TPH C7-C9 32 all<8 <8 - 120 0
C10-C14 32 29<20 49 <10 58 0
C15-C36 32 17<30 1400 <30 4000 0
BTEX Benzene 28 25<0.05 0.20 <0.05 1.1 0
Toluene 28 25<0.06 0.20 <0.05 68 0
Ethylbenzene 28 25<0.05 0.20 <0.05 53 0
o-xylene 28 21<0.05 0.13 <0.02 48 0
m&p-xylene 28 25<0.09 <0.20 <0.05 48 0
PAH | Benzo[a]pyrene 19 16<0.02 0.40 <0.02 0.027 1
Napthelene 19 18<0.10 0.12 <0.02 7.2 1
Pyrene 19 18<0.09 0.19 <0.02 160 0
Note 1) screening limit set by Ministry for the Environment 2011

Table 11c. Concentrations of various petroleum hydrocarbons (PHC) in the soils (0-250mm) at
the Brown site.

PHC No. Average Max. Min Limit!? No: over
samples limit
TPH C7-C9 57 36<8 16 <8 120 0
C10-C14 57 28<20 5500 <20 58 23
C15-C36 57 5<30 13500 <30 4000 14
BTEX Benzene 26 16<0.05 0.08 <0.05 1.1 0
Toluene 26 16<0.06 0.08 <0.05 68 0
Ethylbenzene 26 16<0.05 0.16 <0.05 53 0
xylene 26 14<0.10 0.24 <0.10 48 0
PAH | Benzo[a]pyrene 26 8<0.025 0.028 <0.025 0.027 2
Napthelene 26 8<0.12 0.30 <0.12 7.2 0
Pyrene 26 23<0.09 0.28 <0.09 160 0
Note 1) screening limit set by Ministry for the Environment 2011
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During the process of disposal there were some occasions when the limits,
particularly of TPHs, and particularly on the Brown site, were exceeded. Despite
this the BTEX and PAH screening limits were rarely exceeded.

Petrochemical hydrocarbons are biodegradable (Ministry for the Environment
2011) under aerobic soil conditions (as is the case on these sandy soils) and it is
likely that the higher rate of exceedances on the Brown site is because this is the
most recently completed site. It is anticipated that with time these levels will
decline noting that the numerous earthworm casts at all sites indicated an active
biomass. This is confirmed by the fact that the TPH concentrations (0-75mm)
measured in August 2013 (Table 12) were below the levels of detection on all
sites (Table 12).

Table 12: Concentrations of total petrochemical hydrocarbons (TPH) in the soils (0-75mm) at
the three landfarm sites (samples collected 5 Aug 2013).

Site Total Petrochemical Hydrocarbon! (TPH) (ppm)
C7-C9 C10-C14 C15-C36 Total (C7-C36)

Schrider <8 <20 <40 <70
Geary <10 <20 <40 <70
Irrigated

.Ge'flry non- <8 <20 <40 <70
irrigated

Brown <8 <20 <40 <70

Note 1) see Appendix 3 for the full results including BTEX and PAH.

The possibility that the TPH levels in these topsoils (0-75mm) underestimate the
concentrations in the full profile (i.e. 0-250mm), either due to uneven placement
of the drilling wastes in the profile, or their movement down the profile, can be
set aside because of the method of disposal required under the consents (surface
applied not more than 100mm and incorporated to a depth > 250 mm) and the
fact that TPHs are not water soluble.

Pasture
The measured concentrations of these classes of PHCs in the pasture from each
site are given in table 13 below:

Table 13: Concentrations of total petrochemical hydrocarbons (TPH) in the pastures at the three
landfarm sites (samples collected 5 Aug 2013).

Site Total Petrochemical Hydrocarbon! (TPH) (ppm)
C7-C9 C10-C14 C15-C36 Total (C7-C36)

Schrider <8 <20 58 58
Geary

Irrigated <8 <20 86 86
Geary non- <8 <20 71 71
irrigated

Brown <8 <20 81 81

1) see Appendix 3 for the full results including BTEX and PAH.

Once again the levels of C7-C9 and C10-C14 TPHs are below the detection limits,
as for the soils, but there are higher order TPHs (C15-C36) in the pasture, which
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are not present in the soil. The likely explanation for this is that plants
manufacture waxes, which are represented in the C15-C36 group of TPH (pers.
comm. Jo Cavanagh, Landcare Research Ltd)

The concentrations of individual PAHs in the pasture are given in Appendix 3
and for most, the levels are below the detection limit. Plants do not manufacture
these compounds and hence any levels above the limit of detection are likely due
to plant uptake. However the levels are so low that it is unlikely they would
cause a problem in terms of pasture growth, animal health or food quality.

This is consistent with the results from monitoring the concentrations of these
compounds in milk from these farms. None have been found (pers. com. Mr Andy
Fowler, Fonterra, Hamilton).

CONCLUSIONS

Based on the available evidence it is concluded that the Taranaki ‘Landfarms’ are
‘fit for purpose’ in terms of pastoral farming and particular dairy farming. This
conclusion is based on considering the concentrations of nutrients (both macro
and micro), heavy metals, barium and petrochemical hydrocarbons residues in
both the soils and pastures at 3 sites.

The re-contoured sand dunes, after the inclusion of the drilling wastes (as per
the consents), and with the addition of appropriate fertilisers and water
(irrigation) are capable of producing high quality clover-based pastures and thus
increasing the value of the land from about $3-4000/ha to $30-40,000/ha.
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Appendix 1a: Heavy metal concentrations (ppm) in non-farmed soils (0-100mm).

Source of data

Rural Wellington3 Range in
Heavy metal Auckland! Waikato? (nati% e) mean/median
(indigenous) (background) values
Arsenic (As) 3.3 5.1 (1-25) 3 (<2-10) 3-5
Cadmium (Cd) 0.14 0.11 (0.03-0.30) 0.10 (<0.1-0.30) 0.10-0.14
ChrE’C‘;‘)‘“m 12,5 18 (1-50) 12 (6-18) 12-18
Copper (Cu) 10.1 16 (4-55) 12 (6-22) 10-16
Lead (Pb) 15.8 11 (3-32) 9 (3-15) 9-16
Nickel (Ni) 4.8 3.9 (0.56-21) 14 (16-2-22) 4-14
Zinc (Zn) 40.2 28 (11-58) 66 (40-104) 28-66
Mercury (Hg) 0.11 0.19 (0.19-0.5) ng 0.11-0.19
Notes 1) Concentrations of Selected Trace Elements for Various Land Uses and Soil Orders

within Rural Auckland. Auckland Council Technical Report 2012/021
2) Soil Quality and Trace Element Monitoring in the Waikato Region. Waikato Regional
Council Technical Report 2011/13
3) Soil quality and stability in the Wellington Region. State and Trends. Great Wellington
Regional Council. 2012

Appendix 1b: Heavy metal concentrations (ppm) in dairy or farmed soils (0-100mm).

Source of data
Heavy Bay of Range in
Auckland Waikato3 Wellington* Malborough¢ mean/median
metal (dairying)? Plenty (farmed) (dairying) (dairying) values
(dairying)?
Ar(fg;ic 33 4.9 (SE 1.2) 8'69(%70' 4 (<2-30) 5.1 3-9
Cadmium 0.75 (SE 0.71 (0.10-
(Cd) 0.59 0.09) 2.0) 0.5 (0.23-1.3) 0.42 0.1-0.8
Chrz’é‘r‘]‘“m 13.1 7.6 (SE0.8) | 14(1-220) | 17 (9.8-50) 27 8-18
C‘Egl':]er 16 16.1(SE3.7) | 24(3-250) | 13 (6.8-35) 20 10-20
Lead (Pb) 14.7 5.6 (SE 0.6) 16 (3-95) 16 (7.3-32) 15 6-16
Nickel (Ni) 5.5 6.1 (SE 1.0) 6 (1-34) 12 (4-24) 13 4-14
Zinc (Zn) 43.1 72 (SE17.8) | 62(1-258) | 79 (33-120) 81 7-79
Mercury 0.07 (SE 0.16 (0.03- i
(Hg) 0.2 0.01) 0.5) ng ng 0.07-0.20
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Appendix 2: Heavy metal concentrations (ppm) in pasture reported in the literature and the
Maximum Permissible Levels (MPL) in complete rations.

Heavy metal Longhurst! Quin? Typical MPL3
As 0.07-0.24 ng* 0.07-0.24 2
Cd 0.03-0.29 0.05-0.08 0.03-0.29 1
Cr ng 0.34-0.46 0.31-0.49 ng
Cu 9-14 5.4-11.7 5.4-14 ng
Pb 0.10-0.35 0.76-1.80 0.10-1.8 5
Ni ng < 0.10-0.20 0.10-0.20 ng
Zn 6.5-40 22-37 6.5-37 ng
Hg ng ng ng 0.10
Notes 1) Longhurst et. al. 2004. Range in mean concentrations across soil groups and plant
species

2) Quin and Syers 1978. Range in values for control treatment
3) Maximum permitted levels in complete rations for ruminants (Suttle N. F. 2010)
4) ng = not given

Appendix 3: Laboratory results showing the concentrations of all petrochemical hydrocarbons in
3 soils samples and 3 pasture samples.
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