Te Kaunihera Office Use Only
oTe Hikuoielku Application Number:
l ‘ Far North District Council

Application for resource consent

or fast-track resource consent
O R R R RRRRRRRRRRRRRRRRRDDRR

(Or Associated Consent Pursuant to the Resource Management Act 1991 (RMA)) (If applying
for a Resource Consent pursuant to Section 87AAC or 88 of the RMA, this form can be

used to satisfy the requirements of Schedule 4). Prior to, and during, completion of this
application form, please refer to Resource Consent Guidance Notes and Schedule of

Fees and Charges — both available on the Council's web page.

1. Pre-Lodgement Meeting

Have you met with a council Resource Consent representative to discuss this application prior
to lodgement? OYes @No

2. Type of Consent being applied for

(more than one circle can be ticked):

@ Land Use O Discharge
O Fast Track Land Use* O Change of Consent Notice (5.221(3))
O Subdivision O Extension of time (s.125)

O Consent under National Environmental Standard
(e.g. Assessing and Managing Contaminants in Soil)

@ Other (please specify)

*Thefasttrackis for simple land use consents and is restricted to consents with a controlled activity status.

3. Would you like to opt out of the Fast Track Process?

OYes O No

4. Consultation

Have you consulted with Iwi/Hapa? OYes @ No

If yes, which groups have
you consulted with?

Who else have you
consulted with?

For any questions or information regarding iwi/hapa consultation, please contact Te Hono at Far North District
Council tehonosupport@fndc.govt.nz
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5. Applicant Details

Name/s: | Arthur Cottle |
Email: | |
Phone number: | Work | ‘ :l

Postal address:

(or alternative method of
service under section 352
of the act)

Postcode

6. Address for Correspondence

Name and address for service and correspondence (if using an Agent write their details here)

Name/s: | Donaldsons Surveyors

Email: ‘

| I - -

Phone number: ‘

Postal address:

(or alternative method of
service under section 352
of the act)

* All correspondence will be sent by email in the first instance. Please advise us if you would prefer an
alternative means of communication.

7. Details of Property Owner/s and Occupier/s

Name and Address of the Owner/Occupiers of the land to which this application relates
(where there are multiple owners or occupiers please list on a separate sheet if required)

Name/s: | Arthur Cottle

Property Address/
Location:

Postcode
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8. Application Site Details

Location and/or property street address of the proposed activity:

Name/s: | Aruthur Cottle
Site Address/ 2000 State Highway 10
Location: Kerikeri
Postcode
Legal Description: | Lot 2 DP 102334 Val Number: |

Certificate of title: | RT NA56C/28 |

Please remember to attach a copy of your Certificate of Title to the application, along with relevant consent notices
and/or easements and encumbrances (search copy must be less than 6 months old)

Site visit requirements:
Is there a locked gate or security system restricting access by Council staff? O Yes @ No
Is there a dog on the property? O Yes @ No

Please provide details of any other entry restrictions that Council staff should be aware of, e.g.
health and safety, caretaker’s details. This is important to avoid a wasted trip and having to re-
arrange a second visit.

9. Description of the Proposal:

Please enter a brief description of the proposal here. Please refer to Chapter 4 of the District Plan,
and Guidance Notes, for further details of information requirements.

Proposed land use for Commercial purposes

If this is an application for a Change or Cancellation of Consent Notice conditions (s.221(3)), please
quote relevant existing Resource Consents and Consent Notice identifiers and provide details of the
change(s), with reasons for requesting them.

10. Would you like to request Public Notification?

OYes @ No
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11. Other Consent required/being applied for under different legislation

(more than one circle can be ticked):

O Building Consent | |

O Regional Council Consent (ref # if known) | |
O National Environmental Standard consent | |
O Other (please specify) |

12. National Environmental Standard for Assessing and Managing
Contaminants in Soil to Protect Human Health:

The site and proposal may be subject to the above NES. In order to determine whether regard needs
to be had to the NES please answer the following:

Is the piece of land currently being used or has it historically ever been used for an activity
or industry on the Hazardous Industries and Activities List (HAIL) OYes @ No O Don’t know

Is the proposed activity an activity covered by the NES? Please tick if any of the following apply to
your proposal, as the NESCS may apply as a result. @Yes O No O Don’t know

O Subdividing land O Disturbing, removing or sampling soil
@ Changing the use of a piece of land O Removing or replacing a fuel storage system

13. Assessment of Environmental Effects:

Every application for resource consent must be accompanied by an Assessment of Environmental Effects
(AEE). This is a requirement of Schedule 4 of the Resource Management Act 1991 and an application can
be rejected if an adequate AEE is not provided. The information in an AEE must be specified in sufficient
detail to satisfy the purpose for which it is required. Your AEE may include additional information such as
Written Approvals from adjoining property owners, or affected parties.

Your AEE is attached to this application @ Yes

13. Draft Conditions:

Do you wish to see the draft conditions prior to the release of the resource consent decision? @ Yes O No

If yes, do you agree to extend the processing timeframe pursuant to Section 37 of the Resource
Management Act by 5 working days? @ Yes O No
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This identifies the person or entity that will be responsible for paying any invoices or receiving any
refunds associated with processing this resource consent. Please also refer to Council's Fees and
Charges Schedule.

Name/s: (please write in full) | Donaldsons Surveyors Ltd
Email:
Phone number:

Postal address:

(or alternative method of
service under section 352
of the act)

Fees Information

An instalment fee for processing this application is payable at the time of lodgement and must accompany your applica-
tion in order for it to be lodged. Please note that if the instalment fee is insufficient to cover the actual and reasonable
costs of work undertaken to process the application you will be required to pay any additional costs. Invoiced amounts
are payable by the 20th of the month following invoice date. You may also be required to make additional payments if
your application requires notification.

Declaration concerning Payment of Fees

I/we understand that the Council may charge me/us for all costs actually and reasonably incurred in processing this ap-
plication. Subject to my/our rights under Sections 357B and 358 of the RMA, to object to any costs, I/we undertake to pay
all and future processing costs incurred by the Council. Without limiting the Far North District Council's legal rights if any
steps (including the use of debt collection agencies) are necessary to recover unpaid processing costs I/we agree to pay
all costs of recovering those processing costs. If this application is made on behalf of a trust (private or family), a society
(incorporated or unincorporated) or a company in signing this application I/we are binding the trust, society or company

to pay all the above costs and guaranteeing to pay all the above costs in my/our personal capacity.

Name: (please write in full) Micah Donaldson

Signature:
(signature of bill payer

Note to applicant

You must include all information required by
this form. The information must be specified in
sufficient detail to satisfy the purpose for which
it is required.

You may apply for 2 or more resource consents that
are needed for the same activity on the same form.
You must pay the charge payable to the consent
authority for the resource consent application
under the Resource Management Act 1991.

Fast-track application

Under the fast-track resource consent process,
notice of the decision must be given within 10
working days after the date the application was
first lodged with the authority, unless the applicant
opts out of that process at the time of lodgement.
A fast-track application may cease to be a fast-track
application under section 87AAC(2) of the RMA.

04-Jun-2026
MANDATORY

Privacy Information:

Once this application is lodged with the Council
it becomes public information. Please advise
Council if there is sensitive information in the
proposal. The information you have provided on
this form is required so that your application for
consent pursuant to the Resource Management
Act 1991 can be processed under that Act. The
information will be stored on a public register
and held by the Far North District Council. The
details of your application may also be made
available to the public on the Council’s website,
www.fndc.govt.nz. These details are collected to
inform the general public and community groups
about all consents which have been issued
through the Far North District Council.
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15. Important information continued...

Declaration
The information | have supplied with this application is true and complete to the best of my knowledge.

Name: (please write in full) | Micah Donaldson |

Signature: | MD | | Date 04-Jun-2026 |

A signature is not required if the application is made by electronic means

Checklist (please tick if information is provided)

@ Payment (cheques payable to Far North District Council)

@A current Certificate of Title (Search Copy not more than 6 months old)
O Details of your consultation with Iwi and hapa

@ Copies of any listed encumbrances, easements and/or consent notices relevant to the application
@ Applicant / Agent / Property Owner / Bill Payer details provided

@ Location of property and description of proposal

@Assessment of Environmental Effects

OWritten Approvals / correspondence from consulted parties

O Reports from technical experts (if required)

@ Copies of other relevant consents associated with this application

@ Location and Site plans (land use) AND/OR

O Location and Scheme Plan (subdivision)

O Elevations / Floor plans

@Topographical / contour plans

Please refer to Chapter 4 of the District Plan for details of the information that must be provided
with an application. Please also refer to the RC Checklist available on the Council's website.
This contains more helpful hints as to what information needs to be shown on plans.
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Donaldson’s Surveyors Limited

90 Kerikeri Road - PO Box 211
Kerikeri 0245 - Northland - New Zealand

P 094079182
F 09407 7366

E info@donaldsons.net.nz
W www.donaldsons.net.nz

REGISTERED LAND SURVEYORS

8694
4 June 2026

N. Cowley & J. Graham
Planning Division

Far North District Council
Private ag 752

Kai$ohe

Dear Nicola & Jo,

PROPOSED LAND USE ACTIVITIES
&. COTTLE, 2000 ST&TE , -G, . &Y 00, KE1-KE1 -

e here2y su2mit this a33lication 4r 1 esource Consent to un5erta$e a Lan5 6se
&ctivity within the 1 ural Pro5uction 7one. The 3ro3osal is assesseb5 as a Non-
Coma3lying &ctivity un5er various rules o4the o3erative District Plan.

This a33lication is accom3anie5 2y the dllowing su33orting 5ocumentation:

° &33lication ©rm & 5e3o0sit : 2625

o Planning 1 e3ort
° Lan5 6se Plan
° 1 ecor5 o4Title

o Co3y 041 C 2200337
o Engineers Traddc 1 e3ort

° Engineers Entrance Design - 5ra4

Yours 4Aith4dllly,

Micah Donal5son
MNZIS - Assoc.NZP/

DONALDSONS

Registere Lan /Engineering Surveyors an Development Planners

W THE CONSLATING
%, C S N 7 | s

; . €. | o new zenianD
Nt

ADISI0N OF THE NEW ZEALAND INSTITUITE OF SURVEYDRS

NZIS Registered Professional Surveyor.
Member of the Consulting Surveyors of New Zealand.
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INTRODUCTION

The a, , | cant see-s a new reso. rce consent to reg. lar se an e/, red consentOand to 1ary
Condton 2 oB3RC & '22) to ,rolde an alternatie arrangement ®r the entrance
constr. ct on(

The , ro, osal s assessed as a Non4dCom, ly ng Act 1ty w th n the R. ral Prod. ct on Zoneg(

Thsa,, lcaton sho. Id 5e read n con6 ncton wth the n®rmaton, relo. sly s. 5m tted
. nder RC && ' 22) ( Accord nglyOth s re, ort ®c. ses on ., dated and relelant, lann ng
mattersOand s, re, ared n relance on the accom, any ng Tra3@Bc Im, act Assessment(

SITE DESCRIPTION
The , ro, erty’s legal re®rence8

Appellation8 Lot & DP41' &229
Registered Owner8 Arth. r Cottle
Record of Title8 NA: ; C/&8

Total Area8 2'):"' ha

The , ro, erty s located at & ' ' State H ghway 1' OKer -er (

The s te com, r ses an establ shed r. ral hold ng wth a commerc al & res dent al 3 nct on(
De1elo, ment has occ. rred , rogress lely oler a n. mber o3years0 50th . nder earler
, lannng Jamewor-s that ,rolded more ,ermssie actity stat.s and thro. gh
s. 5seq. ent reso. rce consent a, , rolals(

The e/ st ng 1eh cle access onto State Hghway 1' s n generally good cond t onAhowe1erQ
t does not meet the c. rrent standards req. red 5y RC & ' 22) ( The access s shared
wth the ad®nng , ro, ertyOLot 1 DP 1' &290whch s s. 5&ct to an a, , roled 114ot
s.5d1son . nder RC &2' 19) ( That consent ncl. des a condton req. rng a new T4
Intersect on entrance and road 1est ng(

The a, , | cant and the ad® n ng landowner Bonsent holder o3RC &82' 19) Cntend to . tlse
the same entrance . nder one coord nated des gn( Doth, artes, lan to de&r constr. cton
r a, er od o3three years( Accord nglyOth s a, , | caton ®r a new consent ntrod. ces a
new condition0Oto establ sh e&ct 1e mt gat on meas. res alongs de the State H ghway
that w Il 5etter control tra®Bc and m, role sa&ty at the , o nt o3entry wh le the entrance
remans n tsc. rrent drm(

The ®llow ng colers the assessment o3e3ects assoc ated w th olerall land . se act1ty
RC && ' 22) (

FAR NORTH DISTRICT PLAN

The , ro, erty s located n the R. ral Prod. ct on Eone . nder the , ro1 s ons 03the Far North
D str ct Plan and s not located w th n any o. tstand ng landsca, e(

Nat. ral haEard olerlays ncl. de 3ood ng wthn the mmed ate e/ tents o03F hrwhrtoa
Stream wh ch ®rms the so. thern 50. ndary(

All a, ,lcable r.les .nder the R.ral Prod.cton Eone reman .nchanged 3om that
a,,roled.nderRC &' ' 22) n & & (

The a, , Icaton contn. es to see- a,, rolal to 5reach the same , relo. sly consented
r. les8



8¢ (: (9(1 Res dent al Intens tyO
8(G (12 Stormwater Management
8G (¢ (A1 Scale 03Act1tesO

1: (1 A1 Tra3Bc Intens ty
1:(1¢G c@ Pr 1ate Accessway n All Zones(

Consent s also req. red ®r a Controlled Act1ty . nder the Natonal En1ronmental
Standard ®r Assess ng and Manag ng Contam nants n So | to Protect H. man Health(

S. 5@ct RC &X' 22) concl. ded that adlerse e&cts wll 5 no more than mnor( In
,artc. lar8

aCF hle the, ro, osalres. Its n alelel o3delelo, ment that e/ ceeds that antc, ated wthn
the R. ral Prod. ct on ZoneOthe e/ st hg character o3the s te and s. rro. nd ng en1 ronment
has 5een ta-en nto acco. nt( On 5alanceOany res. It ng e3ects on character and amen ty
are cons dered to 5e no more than m nor(

5CThe ste s well screened 5y e/ st ng legetaton n all d rectons( The , ro, osed dwell ngs
are 03a modest scale B, , ro/ mately : metres n he ght®wth only m nor earthwor-s
, o, osed and no 1legetaton clearance( As s.chO landsca, e and 1s. al e&cts are
assessed as less than m nor(

cCThe , ro, osal s not €/, ected to res. It n any adlerse soc al0o econom cOor c. It. ral
e&ects(

dCThe de1lelo, ment re, resents an e®Bc ent . se o3nat. ral and , hys cal reso. rcesOnot ng
the absence o3 dent 3ed , rotected 3ora03&. nalOor s gn 3cant ecolog cal 1al. es on the s te(

eCAny , otent al ad1erse eZects assoc ated w th the delelo, ment and ser1 ¢ ng o3the s te
can 5e a,,ro, rately alodedO remededO or mtgated thro. gh the recommended
condtons 03 consentO consent notcesO and com, lance wth Co.ncl Engneerng
Standards and G. del nes(

Positi e Effects

The , ro, osal w il generate , ost 1e e&ctsO ncl. d ng8

aCThe ,rolson o3addtonal ho.sng n Ker-erOcontr5.tng to ho.sng s.,, ly and
s., , ort ng soc al and econom ¢ well5e ng(

District Plan Objecti es and Policies

The ®llow ng o5&@&ct 1es and , ol c es 03the D str ct Plan are cons dered rele1lant8
8(2(1 G S. sta nable management o3nat. ral and , hys cal reso. rces

8(2(& G Protecton o3the | &4s. , , ort ng ca, ac ty o3so /s

8(2(2 G Management o3adilerse and c. m. lat 1e eZcts

8(2(9 G Protect on o3s gn 3cant nd geno. s 1egetat on and hab tats

8(2(: G Protecton o3o. tstand ng nat. ral &at. res and landsca, es

822G G ATodance o3land . se con3cts

8(2() G Ma ntenance and enhancement o3r. ral amen ty 1al. es

8(2(9 G Enab/ngr. ral, rod. cton act 1tes

8(2(1'" GEnabl/ng com, at 5le act 1tes wthn the r. ral enronment

8(9(& G Enab/ng act 1tes where adlerse eZcts can 5e managed

8(9(: G Alodance o3relerse senst 1ty and ncom, atble land . ses

8(9() G EZFc ent. se o3nat. ral and , hys cal reso. rces

8(9(8 G Management o3 ntens tyOscaleOand c. m. lat 1e eZ&cts n the r. ral en1 ronment



Assessment Against Objecti es and Policies

The relelant o5@ct1es and ,olces , rmarly see- to , rotect the 1al. es 03 the r. ral
enironmentO ncl.dng the 1&4s.,,ortng ca, acty 03 solsO nat.ral at.res and
landsca, esOand r. ral amentyOwhle alodng relerse senstity eZects and ens. rng
com, at5 1ty o3land . ses(

The , ro, osal nl1ol1es add t onal res dent al deielo, ment w th n the R. ral Prod. ct on Zone
andOas s. chOdoes not 3 lly al gn wth the antc, ated o. tcomes ®r the Eone( HowelerO
th s m. st 5e assessed n the conte/t o3the s te and the rece 1 ng en1 ronment(

The ste s already h ghly mod 3ed and s. 5&ct to e/ st ng reso. rce consentsO ncl. d ng
a, , rolals ®drresdental . nts and storage 5. Id ngs( It does note/h5tsgn3cant 1al. es
n terms 03, rod. ct 1e so IsOnat. ral &at. resOor landsca, e g. al t es(

The req. est to de&r the . , grade o3the entrance and nstead, ro1 de tem, orary mt gaton
s cons dered reasonable and , ractcal n the crc. mstances( The e/ stng access has
5een o, erat ng e&ct 1ely . nder c. rrent tra@Bc 1ol. mes assoc ated w th the estab5l shed
land . sesOw th no dent 3ed sa&ty or o, erat onal ss. es ar s ng(

The tra®Bc eng neer ng assessment has noted sa®ty concerns that e/ st c. rrently and n
&ct wo. Id hale contn. ed to e/ st , ostdconstr. ct on 03the entrance( Ths saXty ss. e
related to the . na. thorsed . se 03the metalled area that s, ans the edge o3the state
h ghway ®rmat on05e ng . sed as a rest area and tr. c- sto, ( The proposal introduces
a new mitigation measure that will stop those unauthorised uses by way of
erecting “fle(ible guide posts).

It s also relelant to note that s. 5seq. ent to the orgnal consent 5e ng grantedO NZ
Trans, ort Agency has . nderta-en sgn 3cant . , grades to State Hghway 1' nthe1cnty
o03the ste( These wor-s ncl. de the nstallaton o3a ro. nda50.t and assoc ated lane
wden ng0 whch hale materally m, roled the sa®ty and e3c ency o3 the trans, ort
networ-(

In , artc. larOthe , resence o3the ro. nda5o. t has altered tra®c 5ehalo.r n a, ostie
manner 5y red. cng 1ehcle s, eeds as dr lers a, , roach and e/ t the ntersecton( Ths
res. Ilts n a more controlled tra®@Bc enl1ronment com, ared to the , relo.s Jeeddow
cond tons that e/ sted at the t me o3the earl er consent( Lower a, , roach s, eeds and
m, roled tra®Bc management red. ce the rs- , ro3le 03the ste access and enhance
olerall sa®ty Dr 1eh cles enter ng and e/ t ng the , ro, erty(

These e/ stng and , ro, osed changes contr5. te to a sa%r and more , red ctab5le
o, eratng enlronment ®r the e/ stng accessO s.,, ortng the a,, ro, rateness o3
de&rr ng the entrance ., grade. A deferred timeframe is requested at, years with
the right to e(tend subject to reassessment.

In terms o3relerse senst 1ty Bol cy 8(9(: @the s. rro. nd ng en1 ronment s character sed
5y a m/ o3r. ral0Or. ral res dent al0 commerc alO and nd. stral act1tesOrather than a
, redomnantly , rod.ctle r.ral landsca, e( AccordnglyO the , otental ®r relerse
senst1ty e&ects s consdered to 5e low(

Pol cy 8(9(8 req. res care3 | cons derat on o3the ntens tyOscaleOand ty, e 03delelo, mentO
as well as c. m. lat 1e e&ects( In th s caseOthe s te does not contan dent 3ed s gn 3cant
ecologcal or landsca, e 1al. esO and the , ro, osal re, resents an e/tenson 03 an
esta5l shed act1ty0 ndcatng a 3 nctonal need ®r ts locaton( G 1en the m/ed4 se
nat. re o3the s. rro. nd ng en1 ronment and the | m ted , resence 03, rod. ct 1e r. ral landO
c. m. lat 1e e&ects ar s ng 3om non4r. ral act 1tes are not e/, ected to 5e s gn 3cant(



Summary

F hle the, ro, osal s not 3 lly cons stent w th the R. ral Prod. cton ZoneOt s cons dered0O
on 5alance0Oto 5e not contrary to the relelant o5&ct 1es and , olc es 0o3the o, erat 1e
D str ct Plan(

The s/ addtonal . nts a. thorsed . nder RC & ' 22) hale now 5een constr. ctedOand
the r assoc ated e&ects are there®re establ shed and &ll wthn e/ stng . se rghts . nder
secton 1' o3the Reso. rce Management Act 1991(

S nce the or g nal consent was grantedO. , grades 5y NZ Trans, ort Agency F a-a Kotah H
ncl. d ng the nstallat on 03a ro. nda5o. t and road w den nhgH hale m, roled tra®Bc sa&ty
and red. ced 1ehcle s, eeds n the 1cnty o3the ste( Ths res. Its n a saZr and more
controlled access en1 ronment than , relo. sly e/ sted(

The a, , | cant o3&ers add tonal mt gat on meas. res to m, role tra®Bc saZty wth the . se
033e/ 5le g. de, osts(

O1ierallOthe , ro, osal re, resents a reasona5ble and a, , ro, r ate o. tcome n the conte/t o3
the ste and ts s. rro. nd ngs(

RESOURCE - ANA. E- ENT ACT / 00/

ASSESSMENT OF EN%IRONMENTAL EFFECTS

The ®llow ng assesses the en1ronmental e3ects o3the , ro, osed act 1ty n accordance
w th the Reso. rce Management Act 1991 BRMACQ The act 1ty . nder cons derat on niolies
the establshment o3 a land .se actity( Delow s an e/amnaton o3 the , otental
enironmental m, acts and adherence to reg. latory standards(

5 Purpose

(1)

The purpose of this Act is to promote the sustainable management of natural and physical resources.

2)

In this Act, sustainable management means managing the use, development, and protection of natural and
physical resources in a way, or at a rate, which enables people and communities to provide for their social,
economic, and cultural well-being and for their health and safety while—

(a) sustaining the potential of natural and physical resources (excluding minerals) to meet the reasonably
foreseeable needs of future generations; and

(b) safeguarding the life-supporting capacity of air, water, soil, and ecosystems; and

(c) avoiding, remedying, or mitigating any adverse effects of activities on the environment.

Sustaining the potential of natural and physical resources to meet the reasonably foreseeable
needs of future generations:

The proposal provides a practical and cost-effective housing solution and storage needs for community
members. The proposal promotes the sustainable use and development of physical resources without
cause to unreasonable adverse environmental effects. The proposal will not compromise the ability of
natural and physical resources to meet the reasonably foreseeable needs of future generations.

Safeguarding the life-supporting capacity of air, water, soil, and ecosystems

The scale of the activity is modest to this transition zone, where higher density development is supported,
and will not adversely affect ecological values, air quality, soil resources, water resources, or the wider
environmental capacity of the site.




Appropriate servicing is being provided to ensure the safe management of water supply, wastewater, and
stormwater, and no adverse effects on the life-supporting capacity of air, water, soil, or ecosystems are
anticipated. Accordingly, the proposal is consistent with the sustainable management purpose of the Act.

Avoiding, remedying, or mitigating adverse effects on the environment

The proposal is of a scale that is consistent with the established pattern within the locality.

Potential effects including traffic generation, servicing requirements, and site utilisation, are expected to be
negligible or less than minor. The proposal does not give rise to any significant adverse effects on
neighbouring properties or the wider rural environment, where the lands use has already been approved
under earlier resource consent resolution. The proposal introduces new mitigation measures to improve
entry safety, and safety of the wider state highway (described in detail in the attached Traffic Engineering
assessment). As such, adverse effects on the environment are appropriately avoided, remedied, or
mitigated.

Matters of national importance

(a) the preservation of the natural character of the coastal environment (including the coastal marine area),
wetlands, and lakes and rivers and their margins, and the protection of them from inappropriate subdivision,
use, and development:

A river feature is present along the southern boundary of the site and therefore constitutes a matter of
national importance under Section 6(a) of the Act. The proposal mitigate development effects utilising
setbacks for buildings, stormwater detention for impermeable surface discharge, and wasterwater
treatment that upholds industry guidelines under TP 58.

The development does not involve works within the river margins, does not cause drainage modification,
vegetation clearance, or activities that would adversely affect the rivers ecological values, hydrological
function, or natural character. The proposal is located within an already modified area of the site, therefore
does not result in any significant expansion or modification to access formation footprint, and no direct
impact into the river itself.

Stormwater infrastructure provides attenuation and treatment of runoff prior to discharge and ensures that
stormwater generated from additional impermeable surfaces is appropriately managed. Accordingly, the
proposal is not anticipated to adversely affect water quality, hydrology, or the ecological functioning.

Given this resource consent is an assessment to a previously approved activity, aspects such as open
space and landscaping are | context with the underlying approval.
Adverse effects in this regard are considered to be less than minor.

(b) the protection of outstanding natural features and landscapes from inappropriate subdivision, use, and
development:

There are no identified Outstanding Natural Features or Outstanding Natural Landscapes affected by the
proposal.

The site contains appropriate open space, mature specimen trees, established landscaping, and natural
vegetation associated with the gully and river embankment. The proposal will not materially alter the visual
character of the site or surrounding rural landscape. Accordingly, adverse effects on any outstanding
natural feature or landscape values are not anticipated.

(c) the protection of areas of significant indigenous vegetation and significant habitats of indigenous fauna:
The proposal does not involve the removal of significant indigenous vegetation, earthworks within

ecologically sensitive areas, or disturbance of habitats supporting indigenous fauna. Existing vegetation
associated with the site's will be retained.




Stormwater runoff from the development will continue to be managed through the established on-site
detention and treatment system, ensuring that adverse effects on downstream ecological values are
avoided. The proposal therefore does not adversely affect significant indigenous vegetation or significant
habitats of indigenous fauna, and effects in this regard are considered less than minor.

(d) the maintenance and enhancement of public access to and along the coastal marine area, lakes, and
rivers:

The proposal does not involve land adjoining the coastal marine area, or lakes, nor does it affect any
existing or potential public access to these environments. The subject river is not wide enough (ave. >3m)
to constitute public access considerations.

Accordingly, this matter is not applicable to the proposal.

(e) the relationship of Maori and their culture and traditions with their ancestral lands, water, sites, waahi
tapu, and other taonga:

The Ngati Rehia Hapu Management Plan identifies key concerns regarding water quality and the
fragmentation of indigenous vegetation, which the hapi are committed to protecting and enhancing. The
proposal does not directly conflict with these concerns, as it involves no vegetation clearance or significant
earthworks. Effluent disposal meets higher treatment standards through secondary treatment, and the
site’s soil characteristics provide effective soakage, thereby minimising potential impacts. There will also
be no effect on fisheries.

Ngati Rehia has acknowledged that they are not inherently opposed to development but emphasize that
any development must not adversely affect their heritage, culture, or the environment. The subject site is
highly modified and the proposed use mimics the already consent activities approved on the site.

Overall, the site is not in proximity to any identified cultural heritage sites as listed in the district plan or
features of likely significance. On this basis, and the fact the site is already entirely developed, the proposal
is considered to have negligible environmental and cultural impact and aligns with the objective of
preserving the existing environment while enabling appropriate development.

(f) the protection of historic heritage from inappropriate subdivision, use, and development:

There are no known historic heritage sites.

(g) the protection of protected customary rights.

There are no known customary rights to consider.

Other matters

In achieving the purpose of this Act, all persons exercising functions and powers under it, in relation to
managing the use, development, and protection of natural and physical resources, shall have particular
regard to—

(a) kaitiakitanga:

(aa) the ethic of stewardship:

(b) the efficient use and development of natural and physical resources:
(ba) the efficiency of the end use of energy:

(c) the maintenance and enhancement of amenity values:

(d) intrinsic values of ecosystems:

(e) [Repealed]

(f) maintenance and enhancement of the quality of the environment:

(g) any finite characteristics of natural and physical resources:

(h) the protection of the habitat of trout and salmon:

(i) the effects of climate change:

(j) the benefits to be derived from the use and development of renewable energy.




The proposal enables efficient use of land that is appropriately zoned for a wide variety of land use activities,
and by optimising the development potential of an established site in a manner consistent with the wider
environment.

The proposal effectively provides additional residential accommodation within the Kerikeri area, contributing
modestly to local housing availability as it avoids the need for those family members to find accommodation
elsewhere. Significant positive outcomes are therefore evident. Such living arrangements assists in
reducing broader housing demand pressures while enabling occupants to remain within the local
community.

The presence of multiple independent households on-site also generates ongoing local economic
contribution through day-to-day expenditure on goods and services, thereby supporting social and
economic wellbeing outcomes. Overall, the proposal represents an efficient, low-intensity form of rural
residential development that aligns with the intended character and function of the zone.

The site’s easy contour allows for optimised passive solar gain and potential renewable energy use,
promoting sustainable living and reducing long-term energy costs for future residents. The applicant has
demonstrated a commitment to effective stormwater management and climate change adaptation
measures, further reinforcing the sustainability and resilience of the development.

Overall, the development strikes an appropriate balance between environmental, social, and economic
considerations, supporting the growth and housing needs of the region while maintaining the character and
integrity of the existing environment.

Treaty of Waitangi

In achieving the purpose of this Act, all persons exercising functions and powers under it, in relation to
managing the use, development, and protection of natural and physical resources, shall take into account
the principles of the Treaty of Waitangi

The proposal is not considered to contradict the Treaty of Waitangi’s interpretations.
The subject site contains no identified sites of cultural significance, and the proposal does not affect any
Treaty interests. Section 8 obligations are acknowledged but do not impact the lawful use of the land.

ASSESSMENT OF THE ACTIVITY AGAINST SECTION 104(1)(B)

Section 104(1)(b)
any relevant provisions of—

(i) a national environmental standard:

(ii) other regulations:

(iii) a national policy statement:

(iv) a New Zealand coastal policy statement:

(v) a regional policy statement or proposed regional policy statement:
(vi) a plan or proposed plan;

Under various headings, the application covers all relevant provisions including, the Far North District Plan,
National Environmental Standards, and Regional Policy Statement. There are no other relevant provisions.

An application must also include an assessment of the activity’s effects on the environment that —

(a) includes the information required by clause 6
(b) address the matters specified in clause 7; and
(c) includes such detail as corresponds with the scale and significance of the effects that the

activity may have on the environment.
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CLAUSE 1
BC An assessment o3the act1ty®s e3cts on the en1ronmental m. st ncl. de the
Dllow ng ndrmat on8

BRC 3t s /-ely that the act1ty wlil res. It n any s gn 3cant adlerse e3&cits on the
enironmentO a descr, ton o3 any , ossb5le alternat 1e locatons or methods r
. hderta- ng the act 1 ty8

The , ro, osed land . se , resents no sgn 3cant adlierse e ctsO and e&cts are well
managed(

BC an assessment o3the act. al or, otent al eZ&cts on the enironment o3the act 71 ty(

The act. al , hyscal e&ects meets the , ermtted act1ty standardsAas t de3nes and
e/ stng a, , roled consent(

B®C 3the act1ty ncl. des the . se o3 haEardo. s s. 5stances and nstallatonsoO an
assessment o3any r s- to the enironment that are I -ely to arse 3om s. ch . se(

There are none(

RIC 3the act 1ty ncl. des the d scharge o3any contam nantsOa descr, t on o3G
B2 the nat. re o3the d scharge and the sens t 1ty o3the rece 1ng en1ronment
to adlerse eZectsAand
BC any, oss 5le alternat 1e methods o3d schargeOncl. d ng d scharge nto any
other rece 1 ng enironment8

F astewater s the only d scharge and ths s n accordance wth nd. stry standards(

B®C a descr, ton o3the m tgaton meas. res Bhcl. d ng sakZg. ards and cont ngency
, lans where releiantCto 5e . nderta-en to hel, , relent or red. ce the act. al or, otent al
edecits8

There are no ss. es to address(

BC dent Bcat on o3the , ersons aZ&cted 5y the act 1ty and cons. ltat on . nderta-en0O
and any res, onse to the 71 ews o3any, erson cons. [ted8

The, ro, osal . , holds the Eones o5@&ct 1es and , ol c esOthere®re on that 5as s there are
no a&ected , art es(

B®C 3the scale and s gn 3cance o3the act 1ty& e3ects are s. ch that mon torng s
req. redOa descr, ton o3how and 5y whom the e3&cits wll 5e mon tored 3the act 1ty s
a, , rofled8

No mon tor ng a, , ears necessary(
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BC 3the act 1ty wllOor s |-ely toOhaile adlerse e3cts that are more than m nor on
the e/ erc se o3a , rotected c. stomary r ghtOa descr, ton 03, oss 5/e alternat 1e locat ons
or methods ®r the e/erc se o3the act 1ty Bnless wrtten a, , rolal ®r the act 1ty s g Ten
5y the , rotected c. stomary r ghts gro. , ¢

No concern(

BC
A req. rementto ncl. de n®rmaton n the assessment o3enironmental ed®cts s s. 5@ct
to the , ro1sons o3any , ol cy statement or, lan(

Ths s colered . nder the head ng INorthland Reg onal Pol cy Statement75elow(

CLAUSE 2
) Matters that m. st 5e addressed 5y assessment 03en1 ronmental e&ects

BC An assessment o3an act1tyg edcts on the enironment m. st address the
Dllow ng matters8

a2cC any edect on those n the ne ghbo. rhood andO where relelantO the w der
comm. n tyO ncl. d ng any soc alOeconom cOor c. It. ral eZects8

The , ro, osal s consdered to , romote the Eone g. delnes and s. rro. nd ng land . se
act1tesOwtho. t any . nreasonab5le e&ects to concern the wder comm. nty ncl. dng
soc al and econom c or c. It. ral as, ects(

BC any , hys cal eZcts on the local tyO ncl. d ng any landsca, eOand 1s. al eZ&cts(
No concern(

BC Any eZects on ecosystemsO ncl. dng e3&cts on , lants or an mals and any

, hys cal d st. rbance o3hab tats nthe 17cnty(

The land . se does not res. It n any hab tat d st. rBance(

BIC any e&&ct on nat. ral and , hyscal reso. rces halng aesthetcO recreatonalO
sc ent3cOh storcalOs, rt. alOor c. It. ral 1al. esOor other s, ec al 1al. eO®r , resent and
3 t. re generat ons8

The 1al. es o. tl ned are not seen to 5e de, leted n ths nstance(

There s no n3. ence on F sher es(

~C any d scharge o3contam nants n to the enironmentOncl. d ng any . nreasonabsle

em ss ons o3no seOand o, tons ®r the treatment and d s, osal o3contarm nants8

There are none assoc ated w th the , ro, osal(
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B any r s- to the ne gh5o. rhoodOthe w der cormm. n tyOor the en1ronment thro. gh
nat. ral hakards or the . se oBhaEardo. s s. 5stances or hakardo. s nstallat ons(

To the 5est 030. r -nowledge there are no concerns(

Summary

Cla. se; &) GFo. rth Sched. le RMA Assessment BBecton 1' 9D Gateway TestC

P. rs. ant to secton 1' 9D o3the Reso. rce Management Act 19910where a , ro, osal s
class 3ed as a Non4dCom, ly ng Act 1tyOt may only 5e granted consent 3t sat s3es e ther
or 50th o3the tests . nder secton 1' 9DBC I3ne ther gateway test s metOconsent m. st
5e decl ned(

In ths case0 t s consdered that the , ro, osal sats3es the req. rements 03 secton
1' 9DB ©@as8

The , ro, osal s not contrary to the relelant o5@&ct 1es and , ol ¢ es o3the D str ct PlanAand
The act. al and , otental adlerse e&cts 03 the act1ty are no more than mnorO as
determ ned . nder earl er resol. ton RC & ' 22) (

Accord nglyOthe , ro, osal , asses the secton 1' 9D gateway test and may 5e cons dered
. hder secton 1' 9D o3the Act(

Assessment of Precedent in this Case

The a, , Icaton, ro, oses to legal se the , re1o0. sly a, , roled s/ one45edroom res dent al
.Nnts on the ste( F hle located wthn the R.ral Prod.cton ZoneO the ste s not
re, resentat 1e o3a ty, calr. ral , rod. ct on en1 ronment(

The s te has, rel o. sly 5een granted consent ®r one ma n dwell ng and s/ one45edroom
resdent al . ntsOand a n. mb5er o3large storage shedsOthere®re already h ghly mod 3ed
and delelo, ed ®drresdental & commercal, .r, oses( lte/h5tsIimtedr. ral, rod. cton
character st cs and does not 3 ncton as a, rod. ct 1er. ral ste n any mean ng3 | sense(

The , ro, osed delelo, ment nlolles m nmal earthwor-s and no 1egetaton remoial(
F. rthermoreOthe ste s located wthn a m/ed4 se enironmentOs. rro. nded 5y r. ral
res dent alOcommerc al0and nd. stral act1tes

Precedent Effects

On 5alanceOthe , ro, osal s consdered to 5e o3a . nq. e nat. re n the conte/ t o3the R. ral
Prod. cton ZoneO g1en the e/ stng lelel 03 mod 3catonO , ror consentsO and the
s. rro. nd ng land . se , attern( It s there®re cons dered that grant ng consent wo. Id not
g le rse to adlerse , recedent eZects(
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Northland Regional Policy Statement

The Northland Reg onal Pol cy Statement , resents ®. ndat on delelo, ment g. del nes ®r
the northland reg on(

PART , 3045ECTI6GES

, .7 Indigenous ecosystems and biodi ersity

Sakg. ard Northland@ ecolog cal ntegr ty 5y8

acC Protectng areas o3 sgn 3cant ndgeno. s legetaton and sgn 3cant hab tats o3
nd geno. s &. naA

5CMa ntanng the e/tent and d 1lersty o3 nd geno. s ecosystems and hab tats n the
reg onAand

cCF here, ractcableOenhanc ng nd geno. s ecosystems and has tatsO, artc. larly where
ths contr 5. tes to the red. cton n the olerall threat stat. s o3reg onally and nat onally
threatened s, ec es(

1./ ./ Policy 8 Regional and district plans

Reg onal and d strct, lans shall8

B1CQ0nly conta n reg. laton 3t s the most e3&ct 1e and e3c ent way o3ach e1 ng reso. rce
management o5@ct 1eBWO@ta- ng nto acco. nt the costsO5ene3ts and r s-sA

BCDe as cons stent as , oss 5/eA

BCle as simple as possibleA

BICUse or s. , , ort good management , ract cesA

BCVInm se com, |ance costs and enable a. d ted sel3management where t s edc ent
and eZct 1eA

BC Enable s. 5d 1son0 . se and deilelo, ment that accords wth the Regonal Polcy
StatementAand

BCFoc. s on eZcts and where s. tasle . se , er®rmance standards(

The act1ty s techncally an e/ stng st. aton and there®re does not adiersely aZect
nat. ral 1egetat on or waterways(
The , ro, osal s not seen to clash w th the Reg onal Pol cy Statement and there®re sho. Id

5e assessed . nder Reso. rce Consent on an ena5l ng 5as s(

S. 6d 1s0n0. se and deielo, ment sho. Id 5e locatedOdes gned and 5. It n a, lanned and
co4dord nated manner wh ch8

BCs g. ded 5y the IReg onal Form and Delelo, ment G. delnes7n A, , end/ &A

9././ Policy 8Planned and coordinated de elopment

Part A: Regional form and de elopment guidelines

New s. 5d 1son0. se and deilelo, ment sho. Id8

BiCDemonstrate access to a sec. re s. , , ly o3waterA

No concernOthe s. 5stant al roo3area , ro1 des e/ cellent catchment ®r , otable s. , , | es(

BCDemonstrate , resence or ca, ac ty or @as 5/ ty ®r eZct 1e wastewater treatmentA

Ons te wastewater d s, osal des gn and constr. ct on hale 5een m, lementOthese o, erate
w tho. t concern(
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BC303an . rban or res dent al nat. re connect well wth e/ st ng deilelo, ment and ma-e
. Se 030, , ort. ntes ®r. rban ntens 3cat on and redeilelo, ment to mnm se the need ®r
. r'ban deilelo, ment n green3eld B ndeilelo, edCareasA

Ths s not. r5an or res dent al(

BIG303an . rban or res dent al nat. re , ro7 deOwhere , oss 5/e0o, , ort. ntes to access a

range o3trans, ort modesA

Not a, , | cable(

BC I3 03 a comm. ntydscaleO enco. rage 3Je/ 5/e0 aZ®rdable and ada, table soc al
n&astr. ct. re that s well located and access 5/e n relaton to res dent al deielo, mentO
, . 8l c trans, ort ser1 ces and other defelo, mentA

Not a, , | cable(

BCRecogn se the m, ortance o3and , ro1de &®r, ar-s0O n regards to med. m and large4
scale res dent al and res dental /m/ed . se defelo, ment(

Not a, , | cable(

BCI303a res dent al nat. re 5eOwhereler, oss 5/eOlocated close to or s ted n a manner
that s access 5/e to a 5road range o3soc al nZastr. ct. reA

The st. aton has 5een cons dered a, , ro, r ate to th s en1 ronment(

BCDe d rected away 3om reg onally s gn 3cant m neral reso. rces and setsac- 3om ther
access ro. tes to alod relerse senst 1ty e32ctsA

There are no -nown near5y reg onally s gn 3cant m neral reso. rces(

BCDe des gnedO located and sted to alod adierse eZcits on energy transim ss on
corrdors and consented or des gnated renewable energy generaton stes BeXr to
IReg onal &rm and n&astr. ct. re7®r more detals and g. dance@

There are no s. 5@&ct energy transm ss on corr dorsOor renewable energy s tes(

BCDe des gnedOlocated and c ted to alo d s gn Gcant adlerse e3&cts on trans, ortat on
corr dors and consented or des gnated trans, ort corr dorsA

There are no -nown adierse e&cts on trans, ortat on corr dorsOand NZTA hale , ro1 ded
S., , ort(
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BCDe drected away 3om 1' 4rear and 1' ' drear 3ood areas and h gh r s- coastal hakard
areas BeZr to INat. ral haEards7®r more deta ls and g. dance@

Flood ng does occ. r alongs de the streamOhoweler all 5. Id ngs are set well 5ac-0not to
5e an ss. ¢(

The stes m, ermea5le s.r&ce coler ., holds e/ stng .se rghts as they were all

a, , roled 5y e ther 5. Id nhg consent or reso. rce consent(

BCSee- to mantan or m, rofe o. tstand ng landsca, e and nat. ral character 1al. es and
, rolde @r the , rotect on o3s gn Gcant h storc and c. It. ral her tage 3om na, , ro, rate
Ss. 5d 7so0on0. se and delelo, ment Be&r to ILandOF ater and Common Reso. rces7 ®r
more detals and g. dance@

There are no o. tstand ng landsca, es(

BnC Protect s gn Scant ecolog cal areas and s, ec esO and where , oss 5le enhance
ndgeno.s b5ologcal dilersty Bexr fto IMantanng and enhancng ndgeno.s
ecosystems and s, ec es7®r more detals and g. dance@

There s no m, act on s gn 3cant ecolog cal areas(

BICVa ntan and m, role, . 5/ c access to and along the coastal mar ne areaOla-es and

r 1ersA

Not a, , | cable(

BCATo d orm t gate adierse eZcts on nat. ral hydrolog cal character st cs and , rocesses
Encl. dng aq. &rrecharge®@so |/ stab | tyOwater q. al ty and aq. at c ecosystemsOncl. d ng
thro. gh low m, act des gn methods where a, , ro, r ateA

No concerns(

B CAdo, tOwhere a, , ro, rate0s. sta nable des gn technolog es s. ch as the ncor, oraton
03 energy4edc ent Bhcl. dng , ass 1e solarC des gnO low4denergy street [/ghtngO ran
gardensO renewable energy technolog esOra nwater storage and grey water recycl ng
techn q. esA

Not a, , | cable(

B)CDe des gned to allow ada, taton to the , ro@cted eZcts

No concern(
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BQCons der eZcts on the . n q. e tangata when. a relat onsh, sOlal. esOas, rat onsOroles
and res, ons 5/tes wth res, ect to the s te o3de7elo, mentA

Tangata when. a are , rotect 1e o3waterways and water q. alty and the , ro, osal as an
consented s t. at on does not . nderm ne those as, ratons(

BCEnco. rage waste mnmsaton and e3Fcent . se o3 reso. rces B. ch as thro. gh
reso. rcede3c ent des gn and constr. ct on methods@

No concern(

BCTa-e nto acco. nt ado, ted reg onal /s. 54eg onal growth strateg esA

No concern(

B CF here a, , ro, rateOenco. rage ho. s ng cho ce and 6. sness o, , ort. nteso, artc. larly
withn. rban areas(

Thss.,, orts the act 1 ty(

Bds g. ded 5y the IReg onal Ur5an Desgn G. delnes7n A, , end/ &when t s. r5an n
nat. reA

Not a, , | cable(

BCRecogn ses and addresses , otental c. m. lat Te eZ&cts 03 s. 5d 1s0on0 . se0 and
deilelo, mentOand s 5ased on s. Bc ent n®rmat on to allow assessment o3the , otent al
long4term e3&citsA

The 1ery nat. re o3the w der en1 ronment s certanlyd lerse andthss., , orts the act 1 ty(

BIC /s ntegrated with the deilelo, mentO 3 nd ng0 m, lementatonO and o, eraton o3
trans, ortOenergyOwaterOwasteOand other n3astr. ct. reA

No concerns(

B CSho. Id not res. It n ncom, at 5le land . ses n close, ro/ m ty and alo as the , otent al
Drreierse senst1tyA

O1erallOthere s no change to the s tes act. al . seg(

BCEns. res that , lan changes and s. 5d7son to/ n a, rmary , rod. cton EoneOdo not
materally red. ce the , otental ®r so l46ased , rmary , rod. cton on land wth hghly
lersat le so /IsOor 3they doOthe net, . 5/ c 5enel3t e/ ceeds the red. ced , otent al ®r so /4

based , rmary , rod. cton act 1tesAand

No concernOthere s no red. cton to so l45ased , rmary , rod. ct on(
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BC Ma ntans or enhances the sense o3, lace and character o3 the s. rro. ndng
enironment e/ce, t where changes are antc, ated 5y a, , roled regonal or dstrct
co. nc | growth strateg es and /or d strct or reg onal , lan, ro1 s ons(

The , ro, osal does not change the sense 03, lace0 already e/h5tng a de3ned
commerc al theme that the , ro, osal s com, at 5le w th(

B1Qs or w il 5e seri ced 5y necessary n3astr. ct. re(

The ste s ser1ced w th all necessary n3astr. ct. re(

NATIONAL POLICY STATE- ENT FOR HI. HLY PRODUCTIGE LAND 2022

Hghly , rod. ct 1e land s to 5e , rotected @r . se n land 5ased , rmary , rod. ct onO5oth
now and ®r 3t re generatonsO and s to 5e recognsed as a reso.rce wth 3nte
character st cs and long term 1al. es ®r land 5ased , rmary , rod. cton(

1(2 Inter, retaton

Hghly , rod. ct 1e land Gmeans land that has 5een ma, , ed n accordance wth cla. se
2(9 and s ncl. ded n an o, erat 1e reg onal , ol cy statement as req. red 5y cla. se 2(:
B. t see cl. se 2(: BC®r what s treated as hghly , rod. ct 1e land 5e®re the ma, s are
ncl. ded n an o, erat 1e regonal , ol cy statement and cl. se 2(: BC®r when land s
reEoned and there®re ceases to 5e h ghly, rod. ct 1e land@

The , ro, osal does not res. It n any adlerse e3cts on 1lersatle sols( The s te has class
2 sols BRw&@howeler0 t relates to an already esta5l shed EBs45. I1tCdelelo, ment and
there®re ths consent does not . ndermne lersatle sols( The a,, lcaton see-s to
reg. lar se an e/ stng consent rather than ntrod. ce any addtonal land d st. r5ance or
change nland . se( Accord nglyOthere s no 3 rther m, act on the sol reso. rce 5eyond
that wh ch has already occ. rred(

NATIONAL POLICY STATE- ENT For Freshwater - anagement 2020

Part /

/[ - Fundamental concept 8 Te - ana o te Wai

HBCTe Mana o te F a s a conce, t that re&rs to the 3 ndamental m, ortance o3water and
recogn ses that , rotect ng the health o33eshwater , rotects the health and welld5e ng o3
the wder enironment( It , rotects the ma. r o3the wa( Te Mana o te Fa s abo.t
restor ng and , reseri ng the 5alance 5etween the waterOthe w der eni ronmentOand the
comm. nty(

Objecti es and Policies

2./

The o5éct 1e o3ths Natonal Polcy Statemment s to ens. re that nat. ral and , hys cal

reso. rces are managed n a way that, rortes8

acC 3rstOthe health and well5e ng o3water 50d es and 3eshwater ecosystems

BC secondOthe health needs 03, eo, le B. ch as adrn- ng waterC

BC th rdOthe a5 /ty o3, eo, le and comm. ntes to, rolde ®r the r soc alDeconom c
and c. It. ral well5e ngOnow and n the 3 t. re(
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2.2

Polcy 2

Freshwater s managed n an ntegrated way that cons ders the e3®cts o3the . se and
delelo, ment o3land on a wholedo3lcatichment 5as sO ncl. d ng the e3&cts on rece 1ng
eni1ronments(

Polcy 9
Freshwater s managed as , art oBNew Zealand& ntegrated res, onse to ¢/ mate change(

Polcy ;
There s no 3 rther loss o3¢/ tent o3nat. ral nland wetlandsOthe r 1al. es are , rotectedO
and the r restorat on , romoted(

Polcy 9
The hab tats o3 nd geno. s 3eshwater s, ec es are , rotected(

y 9 Integrated management

(/: Ado, tng an ntegrated a, , roach - .ta - taOasreq. red 5y Te Manaote F a0
req. res that local a. thortes m. st8

acC recogn se the nterconnectedness o3the whole en1ronmentO3om the mo. nta ns
and la-esOdown the r Ters to lagoonsOest. ar es and to the sea(

BC recogn se nteract ons 5etween 3eshwaterOlandOwater 5o0d esOecosystermsOand
rece 1ng en1ronments(

BC manage 3eshwaterO and land . se and deilelo, mentO n catchments n an
ntegrated and s. sta nabl/e way to alo dOremedyOor m t gate adierse eZcitsO ncl. d ng
c. m. lat Te eZct on the health and well46e ng o3water 50d esO3eshwater ecosystemsO
and rece 1 ng enironments(

BIC Enco. rage the codord nat on and seq. enc ng o3reg onal or . rban growth(

The nat onal, ol cy statement, resents strong ncent 1es ®r delelo, ment to lalo d7act. al
or , otent al e&ects that wo. Id com, rom se wetlandsOor the nat. ral com, onents | n-ed
to waterways(

As descr 5ed a501e0the , ro, osal does not res. It n any adlerse en1ronmental e&ctsO
as t relates to an already establ shed Bs45. 1tCdelelo, ment( The a, , |caton see-s to
reg. lar se an e/ st ng consent rather than ntrod. ce any add tonal land d st. r5ance or
change n land . se( Accord nglyOthere s no 3 rther m, act on 3eshwater 5eyond that
wh ch has already occ. rred(

PROPOSED DISTRICT PLAN
The , ro, erty s located n the L ght Ind. stral Eone . nder the Pro, osed D strct Plan(

The dstrcts$ L ght Ind. stral Eone com, lements the Healy Ind. stral Eone and &c | tates
a range o3act1tes whch contrb. te to the dstrct$ economc well 5e ng( The L ght
Ind. stral Eone , ro1des ®r a range o3 nd. stral act 1tes that are . nl-ely to , rod. ce
o&ns 1e or o5@ct onasle enironmental edects 5. t may generate some adilerse e3ectsO
ncl. d ng those assoc ated w th odo. rOd. st or no se(
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Objecti es

LIZAO/

The Lght Ind. stral Eone s .tlsed ®r the ePBcent o, eraton o3 /ght_nd. stral
act 1tes and s managed to ens. re ts long4term , rotect onO ncl. d ng 3oms8

a(l land 3agmentat onA

5( land ster/sat onAand

c( referse senst 1ty edcts(
LIZAO,

Enable land . se and s. 5d 71son n the L ght Ind. stral Eone where there s adeq. acy and
ca, ac ty o3alaladble or, rogrammed deilelo, ment n3astr. ct. re to s. , , ort I

The ste s already delelo, ed and sericedO and the , ro, osal does not , lace any
sgn 3cant addtonal demand on n3astr.ct.re 5eyond what has , relo.sly 5een
a. thor sed and esta5bl shed(

In th s regardOthe scale and nat. re o3the act1ty s cons stent wth the ca, ac ty o3the
s. rro. nd ng networ-0 ncl. d ng trans, ortat onOaccessOand seric ng n3astr. ct. re( No
add tonal n3astr. ct. re ., grades oler and a5o1e that already o&redOare req. red to
accommodate the , ro, osalO and any , otental eZcts are able to 5e a,, ro, rately
managed thro. gh cond t ons(

Accord nglyO the , ro, osal s consdered to 5e consstent wth the ntent 03 enab5lng
delelo, ment n locatons where n3astr. ct.re ca, acty s alala5le and adeq. ate to
s., , ort the act 1 ty(

LIZAP1

Manage land . se and s. 5d 7 s on to address the eZcts o3the act 1ty req. rng reso. rce
consentO ncl. dng B. t not Imted toCcons deraton o3 the Dllowng matters where
relelant to the a, , | cat on8

a( consstency wth the scaleO denstyO desgn and character o3 the [ght
nd. stral en1ronment and , . r, ose o3the EoneA

The , ro, osal s cons stent w th the scaleOdens tyOdes gnOand character o3the L ght
Ind. stral Zone( Any , otental relerse senst ity edcts arsng 3om the resdental
act1tes are consdered to 5e adeq. ately managed thro. gh a good se, araton
d stance and solat on 3om w der nd. str al style act 1t es(

In add t onOthe storage 5. s ness act 1tes . nderta-en w th n the sheds ons te are low4
m, act n nat. re and do not g lerse torelerse senst 1ty eXects( These act1tes are
com, at 5le wth resdent al . se and there®re cons stent w th the ntended 3 nct on 03
the Eone(

5( the locatonO scale and desgn 035. /dngs or str. ct. resO o. tdoor storage areasO
, ar- ng and ntemal road ngA
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These nternal s te com, onents were des gned and a, , roled . nder RC & ' 22)
and hale s nce 5een constr. cted and are o, erat ng as ntendedOw th no dent 3ed
ss. es(

c( ®rnondnd. stral act1tes8
( scale and com, at5/ty wth nd. stral act 1tesA
( , otental relerse senst 1ty eZcts on nd. stral act1tes(

As an e/ stng . se there s no concernOand e&ects hale 5een a, , ro, r ately managed(

a( at Fone nterZces8
( anysetbac-s0 &nc ng0O screenng orlandsca, ng req. red to address , otental
con3citsA
( any adierse ed&cts on the character and amen ty o3ad@cent Eones(
No concerns(
e( the adeq. acy and ca, ac ty o3ailalable or, rogrammed deilelo, ment n3astr. ct. re to
accommodate the , ro, osed act 1 tyAncl. d ng8
( o,,ort. ntes &rlow m, actdesgn, rnc, /lesA
( management o3three waters n3astr. ct. re and trade waste s. ch as nd. stral 5y4
, rod. cts(

No concerns(

F manag ng nat. ral haEardsA

No concerns(

g( the adeq. acy o3road ng n3astr. ct. re to serice the, ro, osed act 71 tyA
No concerns(

h( any adilerse eZcts on hstorc hertage and c. It. ral 1al. esO nat. ral &at. res and
landsca, es or nd geno. s 5 od Ters tyAand
No concerns(

( any hstorcalOs, rt. alOorc. It. ral assoc at on held 5y tangata when. aOw th regard to
the matters seto. t n Polcy TF 4P; (
No concerns(

The ste s wthn the L ght Ind. stral Zone o3the Pro, osed D strct Plan BPDPC F h le the

PDP , roldes .se31 g. dance0O t has Imted legal eZect as a drad , lan and does not

olerrde e/ stng reso. rce consents or law3 lly esta5l shed act 1t es(

The s te s already 3 lly delelo, edOt does not ncrease n3astr. ct. re demand or mater ally
change e/ st ng e&ects(
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The , ro, osal s cons stent w th the relelant o5&ct 1es and , ol c es 03the L ght Ind. str al
ZoneOw th relerse sensti1ty e3cts a,, ro, rately managed thro. gh se, araton 3om
s. rro. nd ng nd. stral act 1tes and the lowdm, act nat. re o3the on4s te storage . se( All
s te layo. t and n3astr. ct. re hale 5een, relo. sly a, , roled and are already constr. ctedO
w th no dent 3ed ss. esrelat ng to nFastr. ct. reOhaEardsOher tageOc. It. ral 1al. esOor the
en1ronment(

The , ro, osed 50ond relates solely to sec.rng the 3t. re com, leton 03the entrance
., grade wor-s( No , hyscal constr.cton or gro.nd dst.r5ance s a.thorsed or
, ro, osed as , art o3ths a,, lcaton tsel§ AccordnglyOthere are no earthwor-s or
archaeolog cal eZcts ar s ng d rectly 3om th s consent(

Any 3 t. re constr. ct on wor-s . nderta-en to g 1e e&ct to the entrance ., grade wll 5e
s. b@ct to standard stat. tory req. rements at the tme 03 m, lementat on0O ncl. d ng
com, lance w th the , rotocols o3Her tage New Zealand n the elent that archaeolog cal
mater al s enco. ntered or wor-s occ. r n an area 03, otent al archaeolog cal senst 1 ty(

UPDATED DRAFT CONDITIONS

Pursuant to Section / 0BG/ OBAA of the ActCthis consent is issued subject to the
following conditions3

The act 1ty shall 5e carred o.t n accordance w th the a, , roled , lans attached to th s
consent w th the Co. nc 15 KA, , roled Stam, L a3/ ed to themOas dllows8

a. He;ogra he-S-—+teyo3 Land Use Acti ities on Lot & DP 1' &29D, re, ared 5y
Donaldsons Reg stered Land S. rieyorsOreXrenced }2&%1 8; 990dated 4—)—/—1—/&—1—8 A, rl
& & (

b. ISte Feat.res Plan7 , re, ared 5y Hagh F or-manO re&renced 1) 1110 dated
& /[ 9/& 19(

Th s consent m. st also 5e carr ed o. t n general accordance w th the ®llowng s. , , ort ng
doc. ment8
a( Tra3Bc Assessment Re, ort BDIGI TRAFF CONSULTING@®dated & Mne & & C

2. Pror to the commenc ng any , hys cal ste wor-sOa constr. ct on management , lan
shall 5e s. 5m tted to and a, , roled 5y the Co. ncI( The , lan shall contan n®rmat on on0O
and s te management , roced. resO®r the dllow ng8

a. The tmng 035. Id hg demol ton and constr. ct on wor-s0 ncl. d ng ho. rs o3wor-0-ey
, ro@ct and s te management , ersonnel(

b. The trans, ortat on o3demol ton and constr. ct on mater als 3om and to the ste and
assoc ated controls on 1eh cles thro. gh s gn4, osted s te entrance / e/ ts and the load ng
and . nload ng o3mater als(

c. The e/ calaton wor-s0 ncl. d ng retanng str. ct. res and any necessary dewater ng
&cltes(

d. Control 03d. st and no se on4s te and any necessary alo dance or remed al meas. res(

e. Prelenton o3 earth and other materal 5e ng de, osted on s. rro. nd ng roads 3om
1eh cles and remed al actons sho. Id t occ. r(

f. P.5lcty meas. res and saXty meas. resO ncl. dng sgnagelO to n®rm ad@&cent
landowners and occ. , ers0O, edestr ans and other . sers or Road



22

g. Eros on and sed ment control meas. res to 5e n, lace ®r the d. rat on 03the wor-s(

, - The consent holder shall . , grade the e/ stng cross ng , lace CP198A n accordance
wth NZTA D agram E and a, , rolal letter dated &1 Febr. ary & 19 BUD 118&; ) CU, on
com, let on o3the . , grade wor-0the consent holder shall , ro1 de con3rmat on to Co. nc |
that NZTA s sats3ed wth the wor- and an ., dated s91 notce has 5een ss. ed r
CP198A(

7. The consent holder shall , rol de ®rmed and metalled shared access to 2m 3n shed
metalled carr ageway w dth to seri1 ce the , ro, osed . nts( The ®rmaton s to cons st 03
amnm. m o3& ' mm o3com, acted hard 3ll ,l.s a GAP 2' or GAP 9' r.nnng co. rse
and s to ncl. de water tab5le drans and c. llerts as req. red to drect and control
stormwater r. noR

9. In con6 ncton wth the constr. cton o3any 5. Idng req. rng a wastewater d s, osal
system the lot owner shall o5ta n a D. Id ng Consent and nstall the wastewater treatment
and e3. ent ds, osal system n general accordance wth the re, ort |, re, ared 5y Hgh
F or-man Ltd and s. 5m tted w th Reso. rce Consent & ' 22) ( The wastewater d s, osal
and reserle ds, osal areas are not to 5e located wthn the 18' ' 4year 3o0od , lan as
shown on the FNDC and NRC 3ood haEard ma, s wth n the a, , | cat on(

F here a wastewater treatment and e3. ent d s, osal system s, ro, osed that d &rs 3om
that deta led n the a5o01edment oned re, ortOa new TP : 8 /S te and So | Elal. at on Re, ort
wll 5e req. red to 5e s. 5mttedOand Co. ncl%s a,, rolal o3the new systemm m. st 5e
ob5ta nedO, ror to ts nstallat on(

1. Pror to the constr. cton o3any 5. Id ng the consent holder shall nstall a stormwater
detenton, ond wth a 3ow atten. ated o. t3ow toIm 1t 1' N AEP r. ndo383om the s te to the
, reddelelo, ment lelels as detaled n the re, ort ,re, ared 5y Hgh F or-man and
s. bm tted w th Reso. rce Consent & ' 22) ( All storm water or g nat ng 3om new roo&0
, aled s. r&aces and tan- oler3ow s to 5e, , ed toOand d scharged ntoOthe detenton
, ond located on the lot(

Detaled drawngs o3 the ,ro, osed detenton ,ond and o.t&ll str.ct.re to the
F hrwhrtoa Stream are to 5e s.5mtted ®r Co.ncl a,,rolal ,ror to wor-s
commenc ng( The o. t&ll str. ct. re s to 5e des gned s. ch that no 5loc-age or sco. rng 03
the stream occ. rs d. r ng d scharge , er ods(

2. Pror to occ. , at on o3the dwell ngs the consent holder shall , ro1 de a water collect on
systemwths. 8cents.,, ly ®r3e 3ghtng, .r, oses s to 5e, rolded 5y way o3tan- or
other a, , roled means and to 5e, ostoned so that t s saXZly access b5le ®rths, . r, ose(
These , rol1sons wll 5e n accordance w th the New Zealand Fre Fghtng F ater S., | ly
Code o3Practce SNZPAS 9: ' 9&! ' 8( A 5. Id ng consent s req. red r th s wor-(

B. The owner shall , reserie the 1egetat on screen ng on Lot & DP 1' &29 and shall not
w tho. t the , r or wr tten consent o3the Co. nc | and then only n strct com, | ance w th any
condtons m, osed 5y the Co. ncl0c. t downOdamage or destroy any 03s. ch trees or
5. sh( The owner shall 5e deemed to 5e not n 5reach 03ths , roh5ton 3any 03s. ch
trees or 5. sh shall d e 3om nat. ral ca. ses not attr 5. ta5le to any act or de&. It 5y or on
5ehal303the owner or ®r wh ch the owner s res, ons 5leg(

0. I3e1dence o3contam nat on wh ch has not 5een , re1o0. sly dent3ed s dscolered
d. r ng earthwor-s0the consent holder shall mmed ately cease wor-s n the area( Deta Is
o3any . ne/, ected contam naton and cont ngency meas. res shall 5e , ro1ded to the
Team LeaderORMA Com, | anceOFar North D strct Co. nc I(
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/ 0. Eros on and sed ment control meas. res shall 5e carred o.t n accordance w th the
KG. delne Doc. ment & 1; /' ' : OEros on and Sed ment Control G. de ®r Land D st. r5 ng
Act1tes n the A. c-land RegonOlncor, oratng Amendment 1L0dated Mne & 1; and
, re, ared 5y A. c-land Co. nc [(

/ / . E/ calat on wor-s shall not commence at the s te . ntl all the en1 ronmental controls
hale 5een, .t n, lace(

/ 2. E/, osed e/ calated areas shall 5e -e, ttoamnm. mat alltmes to mnm se the r s-
o3eros on d. e to stormwater r. noR

/ , - The consent holder shall control any d. st n accordance w th the KGood Pract ce
G. de ®r Assess ng and Manag ng D. stL dated Noiemb5er & 1; and , re, ared 5y the
M n stry ®r the En1 ronment(

/ 7. All e/ calated sol remoied 3om the , ro, erty s to 5e trans, orted n a colered tr. c-
w th sealed talgate and 5e d s, osed o3at &ac Ity | censed to acce, t the relelant lelel 03
contam nat on(

/ 9. All so | stoc-, les shall 5e located w th n an area 03sed ment and eros on controls and
shall 5e colered 5y an m, ermeable layer 3led olern ght and when ran s antc, ated
d. r ng the wor- ng day(

/ 1. Any mater als m, orted to the s te shall meet the KClean3ll De3ntonL as o. tlned n
the doc. ment ttled KA G. de to the Management o3Clean3lisL dated Min. ary & ' & and
, re, ared 5y the M n stry ®r the En1 ronment(

/ 2. As an alternat 1e to . nderta- ng the entrance ., grade wor-s req. red 5y Cond ton
20 the Consent Holder may nstall 3e/ 5le g. de, ostsOor smlar , hys cal del neaton
de1 cesOalong the eastern edge o3the State H ghway carr ageway( These del ces shall
e/tend 3om the northern end 03 the e/ stng ®rmal shared access throat to the
commencement o3the constr. cted ®ot, ath at the D. nn ngs entrance(

A desgn, lan detal ng the , ro, osed del neat on meas. res shall 5e s. 5m tted to NZTA
r a, , rolal, ror to nstallat on(

Th s condton shall reman 1ald ®r a , er od o3three RCyears 3om the date o3reso. rce
consent a, , rolal( The Consent Holder may a, , ly to Co. ncl ®r an e/tenson o3ths
, er odOwh ch shall 5e s. 5@&ct to assessment and a, , rolal thro. gh the reso. rce consent
, rocess(
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CONCLUSION

O1erallOth s a, , | cat on see-s to reg. lar se an e/ st ngOalready constr. cted delelo, ment
thro. gh a 3esh reso. rce consentOtogether w th the ntrod. cton o03a new condton to
de&r constr. ct on 03the entrance ., grade(

The , ro, osal s retros, ect 1e n nat. re and does not ntrod. ce any new or . nantc, ated
eFects 5eyond those already establ shed on the s te( The delelo, ment has 5een law3 lly
establ shed . nder , re1o. s consents and contn. es to o, erate n a manner cons stent
wth ts e/ stng . se rghts and s. rro. nd ng land . se conte/ t(

The trans, ort en1ronment has materally m, roled snce the orgnal consent was
grantedO®llow ng s gn 3cant . , grades to the State H ghway . nderta-en 5y NZ Trans, ort
Agency F a-a Kotah O ncl. d ng the nstallaton o3 a ro. nda5o.t and assoc ated road
wdenng( These m, rolements hale enhanced tra®c managementO red. ced 1ehcle
s, eedsOand ncreased olerall saZty and e3Bc ency n the 1c nty o3the s te access(

The a,, lcant o&rs an addtonal consent condton to mtgate e&cts ca. sed 5y
. ha. thor sed . se 03the metalled area ad® n ng the s te entrance(

In th s conte/ tOthe m, ro1led road en1ronments. , , orts the req. est to de&r constr. ct on
o3the entrance ., grade ®r a, er od o3three years(

Hal ng regard to the act. al and , otent al e&ctsOrele1lant D strct Plan o5&ct 1es and
, olcesO and the estab5lshed nat. re o3 the delelo, mentO the , ro, osal s cons dered
acce, table( It s not contrary to the o5@&ct 1es and , ol c es 03the D str ct PlanOand the
adlerse e&cts are less than mnor( AccordnglyOthe a,,lcaton s a,, ro, rate ®r
a, , rolal(

M cah Donaldson
ASSOC(NZPI

DONALDSONS

Land DEngineering Sur eyors and De elopment Planners
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Quickmap Title Details

Quickmap Title Details

Information last updated as at 24 May 2026

RECORD O TITLE

Page 1 of 1

DERIVED ROM LAND IN ORMATION NEW ZEALAND

Identifier NA56C/28

Land Registration District North Auckland
Date Issued 16 January 1985

Prior References

REEHOLD

NA28C/985
Type Fee Simple
Area 3.0750 hectare more or le

Legal Description Lot 2 Depo ited Plan 102334

Registered
Owners

Arthur William Cottle

573901.1 ( a)ette Notice (N.Z. ( a)ette 23.11.1978 page 3210- declaring the ad.oining State / igh0 ay to le a limited acce

road 231.1.1979 at 10.51 am

Sul.ect to a 0 ater drainage right o3er part mard4ed A and 5 on DP 102334 pecified in 7a ement Certificate 5 695154.1 2

9.7.1987 at 9.00 am

6027671.5 8 ortgage to ANZ 5 anding ( roup (NeO Zealand- Limited 22.6.2004 at 990 am

The information provided on this report forms a guideline only. As a result, Custom Sofiware Limited cannot and does not
provide any warranties or assurances of any kind in relation to the accuracy of the information provided through this report,
the Site and Service. Custom Software Limited will not be liable for any claims in relation to the content of this report, the site

and this service.

about:blank

4/06/2026
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Disclaimer

This report has been prepared by DigiTraff solely for the use of Geologix Consulting Engineers Ltd in connection
with the specific project and purpose described herein. The findings, opinions, and recommendations are
based on information available at the time of preparation and reflect the professional judgement of the
authors as at that date, without accounting for any subsequent changes in conditions or circumstances.

DigiTraff has exercised reasonable professional judgement in the use of information provided by Geologix
Consulting Engineers Ltd and third parties but accepts no responsibility or liability for the accuracy of such
information or for any consequences arising from any error or omission therein. No responsibility or liability
is accepted by DigiTraff, or its directors, employees, agents, or subconsultants, for any reliance placed upon
this report by any party other than Geologix Consulting Engineers Ltd, or for any use beyond the stated
purpose; any such unauthorised use or reliance is entirely at the recipient's own risk.

This report should be read in its entirety and may not be reproduced, distributed, or otherwise used without
the prior written consent of Geologix Consulting Engineers Ltd.

Copyright

© 2026 DigiTraff Ltd. All rights reserved. This document and its contents are the intellectual property of
DigiTraff Ltd. Unauthorised reproduction or distribution is prohibited.
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1.Introduction

DigiTraff Ltd has been commissioned by Geologix Consulting Engineers Ltd to prepare a Traffic Assessment
(TA) on the interim operation of the existing access point at the site located at 2000 State Highway 10 (SH10),
Waipapa, Northland. The access point at the subject site is shared with two other adjoining properties being
1998 State Highway 10 (Part OLC 60) and 2006 State Highway 10, Waipapa (Lot 1, DP 164804). It is proposed
to use this access at its current layout and condition until the completion of the proposed subdivision of the
Lot 1 where the access point will be upgraded to a priority T-intersection which will permanently.

The existing access point has been the subject of a number of engineering and consenting processes over
recent years. The access currently operates in a non-compliant condition and has not been upgraded to the
Diagram E geometric design standard previously required by NZTA as a condition of the approved
development on Lot 2. A new intersection layout, different from the Diagram E standard, is now proposed as
part of the Lot 1 subdivision, which will permanently replace the existing access arrangement for all three
sites. A detailed history of the access point, the previous upgrade requirements, and the proposed new layout
is provided in Section2.3 of this report.

1.3 Scope of Assessment

This assessment covers the existing shared access point and its effect on the safety and operation of the SH10
and road users during the interim period from the present day until the completion of the proposed
subdivision of Lot 1 and the construction of the new T-intersection on SH10. The assessment has been
conducted against the requirements of the Appendix 5B Accessway Standards and Guidelines (2007 PPM) and
the Access onto the State Highway from Private Property Planning Policy Manual (2025 PPM) as the primary
applicable guideline, with sight distance calculations referenced to the Austroads Guide to Road Design Part
4A. The assessment determines whether the existing access, in its current non-compliant condition, can
operate during the defined interim period without significant adverse effect on the safety and operational
efficiency of SH10 and its users, and identifies the mitigation measures required to support acceptable interim
operation.
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2. Site Location and Description

The three sites subject to this assessment are located on the eastern side of State Highway 10 at Waipapa, in
the Far North District of Northland. Waipapa is a small locality immediately north of Kerikeri, characterised by
a mix of rural production, light commercial, and residential land uses along the SH10 corridor. The subject sites
collectively occupy the eastern road frontage of SH10 for a distance of approximately 280m between the
Waipapa Road/Twin Coast Discovery Highway roundabout to the north and the Kahikatearoa Lane intersection
to the south.

Part OLC 60

_cnln&n-un

Figure 1: Location of three site in relation to SH10.
2.3 Site Development History
231 Lot1 (DP 164804) — SH10, Waipapa

Lot 1 currently accommodates three activities: one residential dwelling, a house haulage yard, and the
Westervelt Owhaoko honey business. The haulage yard and honey business both generate Heavy Commercial
Vehicle movements through the existing access at the western boundary of the site. All three activities will be
removed upon commencement of the Lot 1 subdivision works, after which the site will be developed as ten
light industrial lots under the proposed district plan Light Industrial zoning, as described in the Engineering
Outcomes assessment (Document 5) dated August 2022.

2.3.2 Lot 2 (DP 102334) — 2000 SH10, Waipapa

The development history of Lot 2 spans the period from 2012 to the present and is the most documented of
the three sites. The earliest traffic assessment for the site was prepared by Haigh Workman Civil and Structural
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Consultants in September 2012 (Document 8), establishing the baseline traffic generation characteristics of
the then-existing activities — one residential dwelling, 60 self-storage lockup units, and 5 one-bedroom
chalets. That assessment was updated in November 2012 (Document 6) following a Section 92 request from
the Far North District Council, to incorporate a concrete fabrication component that had not been included in
the original September 2012 report. Both assessments established that the 0.4 Traffic Intensity Factor per unit
for self-storage sheds — derived from an actual traffic count at a 60-unit facility at Mill Lane — was the
appropriate rate to apply and confirmed that the combined daily traffic movements were within the 60 TIF
per day permitted threshold under the Far North District Plan. An actual traffic count at the site driveway
conducted as part of these assessments recorded an average of 55 one-way vehicle movements per day over
a seven-day period.

Legal advice obtained by the Far North District Council in August 2012 confirmed that the site is located on a
Limited Access Road and identified NZTA as a potential affected party for any resource consent where traffic
effects on SH10 were more than minor. The legal advice also noted that while the self-storage activity does
not neatly fit any Traffic Intensity Factor category in the District Plan, the bulk warehousing subcategory under
Industry was the closest available match, and that an expert traffic report would be required to determine
whether the actual traffic effects met the threshold for notifying NZTA.

Lot 2 currently accommodates one residential dwelling, 60 self-storage lockup units, 12 one-bedroom chalets
and visitor accommodation units, and a concrete fabrication yard for concrete paver production. The number
of accommodation units increased from the 5 units recorded in the 2012 assessments to the current 12 units
prior to the 2019 NZTA approval process, though the specific consenting history for this increase in
accommodation units is not documented in the reviewed documents.

In February 2019, NZTA issued a conditional approval (LUD 118267, Document 3) for a further 6 additional
visitor accommaodation units on the site, requiring the existing access at CP148A to be upgraded to the Diagram
E standard of the 2007 NZTA Planning Policy Manual before those additional units could open. The Diagram E
upgrade required the provision of 15-metre bellmouth turning radii, widening of the SH10 carriageway to 6.0
metres from the centreline for a distance of 60 metres on each side of the access, 1:10 tapers to the edge of
seal, mountable headwalls on the culverts beneath the access, and relocation of the existing fence line to
achieve a Safe Intersection Sight Distance of 170 metres. These requirements were incorporated as Condition
3 of Resource Consent RC 2200337, granted by the Far North District Council in March 2020. The Diagram E
upgrade was never constructed, and Resource Consent RC 2200337 lapsed in March 2025 without being given
effect to.

The current active resource consent application for Lot 2 is RC 2230147. During the Section 92 process for that
application, the Far North District Council forwarded NZTA's position on the access design to the applicant in
May 2023. NZTA's response stated that the site is complex, that their standard design templates are not suited
to the site topography and existing environment, and that a modified bespoke design will be required. NZTA
further stated that there is a risk that neither party may be able to agree on a design, and that issuing the
resource consent before the detailed design is agreed presents a significant risk to the development. NZTA's
position therefore requires the detailed design of the access to be agreed with Waka Kotahi prior to the
resource consent being finalised.

2.3.3 Part OLC 60 — 1998 State Highway 10, Waipapa

Part Old Land Claim 60 is a separate legal title at 1998 State Highway 10, Waipapa, occupied by the Waipapa
Gospel Hall and Church. The crossing place CP148 on SH10 is associated with this site. Part OLC 60 does not
have its own independent direct crossing of the SH10 road boundary — its access point is located within the
eastern portion of the SH10 road parcel, from which it connects via Cottle Way running parallel to the SH10
carriageway within the road reserve to the shared access throat at the western boundary of Lot 1 at 2006
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State Highway 10. Part OLC 60 has no reasonably practicable alternative access to another road. Under Section
5 of the 2025 NZTA Planning Policy Manual, it is therefore entitled to at least one crossing place. The new side
road to be provided as part of the Lot 1 subdivision will satisfy this entitlement by connecting Part OLC 60 to
the new public subdivision road vested in the council, replacing the existing Cottle Way arrangement.

2.4 Existing Transport Environment

2.41 Surrounding Road Network

The site has a frontage to State Highway 10. The stretch of State Highway 10 in front of the site is a two-lane
undivided carriageway with a posted speed limit of 70 kilometres per hour. The highway is designated as a
Limited Access Road at this location, forming part of the Northland regional road network connecting the
Kerikeri township to Paihia and the wider Bay of Islands area to the north. The stretch of SH10 in the immediate
vicinity of the site has a curved horizontal alignment and level vertical alignment, with a very wide shoulder of
greater than 2.0 metres and lane widths of 3.5 metres in both directions, as observed and also recorded in the
MegaMaps corridor data.

Approximately 280 metres north of the site access, SH10 intersects with Waipapa Road and the Twin Coast
Discovery Highway at a roundabout. This roundabout was formerly a priority intersection and was upgraded
as part of the SH10 Waipapa Improvements?, with construction completed in 2021. Approximately 370 metres
south of the site access, SH10 meets Kahikatearoa Lane at an uncontrolled T-intersection.

The road parcel at this location is significantly wider than in adjacent sections of the highway to the north and
south. This wider road parcel extends along the frontage of all three subject sites and accommodates
stormwater infrastructure — including manholes and utility connections — constructed as part of a
stormwater project in the vicinity?. The wider road parcel creates a strip of land between the eastern edge of
the SH10 carriageway and the western property boundaries of the three sites, which sits within the legal road
reserve but outside the formed carriageway. This strip of road reserve forms part of the existing access
arrangement for Lot 2 at 2000 State Highway 10 and Part OLC 60 at 1998 State Highway 10, as described in
the following section.

The land use context along this section of SH10 is classified as Rural Town in the MegaMaps corridor data,
reflecting the mixed rural and commercial character of the Waipapa locality. Two parameters from the
MegaMaps data are of particular significance to this assessment. The first is the recorded operating speed of
63 kilometres per hour. This is materially lower than the 80 kilometres per hour default 85th percentile
operating speed assumed under the NZTA Planning Policy Manual, which applies the convention of adding 10
km/h to the posted speed limit. The lower measured operating speed reflects the real-world influence of the
nearby Waipapa Road roundabout 280 metres to the north, which causes approaching vehicles to decelerate,
and the semi-commercial character of the Waipapa locality. This is further supported by a site visit conducted
by Geologix on 15 May 2025, during which operating speeds of 57 km/h southbound and 60 km/h northbound
were observed while driving the corridor — consistent with the MegaMaps figure and confirming that vehicles
on this stretch of SH10 are travelling materially below the 80 km/h default assumption.

The second significant parameter is the access density of 10 to less than 20 per kilometre, which confirms that
this section of SH10 already operates with a high number of direct property access points. This density

1 SH10 Waipapa Corridor Improvements | NZ Transport Agency Waka Kotahi
2 SH10-Waipapa-Corridor-Improvements-information-sheet-July-2020.pdf
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reinforces the importance of consolidating the three existing crossing places serving the subject sites into a
single, formally designed intersection rather than maintaining multiple separate access points.

Location of Stormwater
Manhole and Connections

Figure 2: Location of Stormwater Manhole and Connections on SH10 road parcel.

2.4.2 Traffic Volumes

The traffic volume on SH10 at the site location has been assessed using two sources. The first is the State
Highway Traffic Monitoring data for count station ID 01000015, located on SH10 at Springbank Road,
approximately 1 kilometre south of Waimate North Road. This station records traffic on both lanes using a
non-continuous dual loop configuration, with heavy vehicles comprising 6.8% of the total volume. The annual
average daily traffic counts recorded at this station are set out in Table X below.

Table 1: Annual Average Daily Traffic — SH10 Count Station 01000015

2020 2021 2022 2023 2024

AADT 7,419 7,971 8,017 8,417 8,669

The recorded counts show a consistent upward trend, increasing by approximately 1,250 vehicles per day
between 2020 and 2024, equivalent to an average annual growth of around 310 vehicles per day over that
period. The most recent recorded count of 8,669 vehicles per day in 2024 is considered the most reliable
baseline for this assessment.
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The second source is the MegaMaps corridor data for this specific location, which records an AADT band of
6,000 to less than 12,000 vehicles per day. For the purposes of this assessment, a current AADT of 9,504
vehicles per day has been adopted from the MegaMaps data, as it represents a more current and site-specific
estimate. This figure is broadly consistent with the growth trajectory evident in the count station data and is
considered conservative and appropriate for design purposes.

At the adopted AADT of 9,504 vehicles per day, SH10 at this location falls within the 5,000 to 10,000 vehicles
per day volume band. This is significant for the purposes of this assessment, as the 2025 NZTA Planning Policy
Manual applies desirable access spacing standards to highways within this volume range — a threshold that
was not triggered under the 2007 Planning Policy Manual, which only applied equivalent standards above
10,000 vehicles per day."

2.4.3 Crash History

A search of the NZ Transport Agency Waka Kotahi (NZTA) Crash Analysis System (CAS) was undertaken for a
corridor along State Highway 10 (SH10) extending from the site access point northward to the roundabout at
the intersection of Waipapa Road and the Twin Coast Discovery Highway, and approximately 370 metres
southward to the Kahikatearoa Lane intersection. This search corridor spans approximately 650 metres and
covers the 10-year period from 2016 to 2026, satisfying the minimum 10-year crash history requirement
stipulated in the 2025 NZTA Planning Policy Manual.

A total of 17 crashes were recorded within the search corridor during this period, comprising one fatal, one
serious, four minor, and eleven non-injury crashes. Notably, none of these crashes occurred in the vicinity of

the existing site access, as illustrated in the Figure 3 below.

It is also noted that following the completion of the SH10 corridor upgrade in 2021, seven crashes were
recorded, consisting of three non-injury and four minor crashes. This represents a shift in crash severity
distribution post-upgrade, with no fatal or serious crashes recorded in that period.

The complete crash dataset is presented in Appendix A, with a summary provided in the tables below.
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Location of Access
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Figure 3: Crash Found in Vicinity of the Site

2.4.4 Walking and Cycling

There are no dedicated pedestrian footpaths or cycle lanes along the SH10 frontage at the subject site. The
MegaMaps corridor data does not record any active travel infrastructure along this section of SH10. The
shoulder width of greater than 2.0 metres provides some informal space for pedestrians and cyclists, though
this is not a designated facility.

2.4.5 Public Transport
There is no public transport service operating along SH10 at the Waipapa locality.

2.5 Access to State Highway 10

2.5.1 Formation of the Existing Access Point

The existing access point serving the three subject sites is a shared private accessway located on the eastern
side of State Highway 10 at Waipapa, Northland. The access connects SH10 to three separate legal titles — Lot
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1 (DP 164804) at 2006 State Highway 10, Lot 2 (DP 102334) at 2000 State Highway 10, and Part Old Land Claim
60 (Part OLC 60) at 1998 State Highway 10 — and represents the only connection between these three
properties and the public road network. The access is registered under three separate crossing place notices
on SH10, being CP148, CP148A, and CP149, all of which physically share a single access throat onto the state
highway at the same location on the western boundary of Lot 1 at 2006 State Highway 10.

The access arrangement for Lot 2 at 2000 State Highway 10 and Part OLC 60 at 1998 State Highway 10 differs
from a conventional private accessway in that neither property accesses SH10 via a direct crossing of the road
boundary. Instead, the access points for both properties are located on the eastern portion of the SH10 road
parcel — within the wider road reserve strip described above — rather than on their own western boundaries.
From these points, Cottle Way runs northward parallel to SH10 within the road parcel, utilising the area
between the SH10 carriageway and the western boundaries of Lot 2 and Part OLC 60, before connecting to
the main crossing point on the western boundary of Lot 1 at 2006 State Highway 10, from which vehicles
access SH10 via the existing access throat.

2.5.2 Changes to the Road Parcel Area in Front of Lot 1 — Post-2019

A significant change in the physical condition of the wider eastern road parcel area fronting Lot 1 at 2006 State
Highway 10 has been observed through aerial imagery review and observation findings of the site visit
conducted by the Geologix. Prior to 2019, the area within the SH10 road parcel between the northern end of
the existing access and the northern boundary of the road parcel frontage to Lot 1 was characterised by natural
vegetation and green ground cover. Following the completion of the stormwater project and the construction
of manholes and utility connections along this section of the road parcel (between 2019 and 2022, this natural
vegetation has been progressively removed. By the time of the site visit in May 2026, the entire area of the
eastern road parcel fronting the Lot 1 boundary — from the northern end of the existing access to the end of
the road parcel boundary — had been gravelled and cleared of all-natural vegetation.

Aerial imagery and site visit observations indicate that an informal access from the House Haulage yard at
2006 State Highway 10 is present within this gravelled area, providing a connection from the Haulage Yard to
the SH10 road reserve that is separate from and additional to the formal crossing place. Given the width of
the gravelled road reserve area and its gravelled surface, this area is also considered to be potentially being
used as a rest area by truck drivers.
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3. Lot1 Subdivision and Access Upgrade

3.1 Subdivision of Lot 1

There is a plan to subdivide Lot 1 into ten lots for light industrial use, as assessed in the Assessment of Traffic
Effects report prepared by Engineering Outcomes in August 2022. All existing activities on Lot 1 — the
residential dwelling, house haulage yard, and Westervelt Owhaoko honey business — will be removed prior
to or during subdivision works. The ten lots will all access a new public road to be vested in the council, which
in turn will connect to SH10 via the new T-intersection.

The subdivision site is currently zoned Rural Production under the operative district plan and Light Industrial
under the recently notified proposed district plan. The traffic assessment prepared by Engineering Outcomes
estimated that at full development with light industrial uses at the maximum permitted gross floor area of 200
square metres per lot, the subdivision would generate approximately 100 vehicle movements per day or 10
during the weekday afternoon peak hour. Under a mixed-use scenario including two retail or restaurant
activities, movements could reach approximately 200 vehicle movements per day or more. SIDRA intersection
modelling in that assessment confirmed that the new T-intersection would have adequate capacity during
weekday afternoon peak hours to at least 2047 under the industrial-only scenario, and at least adequate
capacity with manageable delays under the mixed-use scenario.

It is important to note that the traffic assessment prepared by Engineering Outcomes considered only the
traffic generated by the Lot 1 subdivision in estimating the volumes that would use the new T-intersection.
The existing traffic generated by Lot 2 at 2000 State Highway 10 and Part OLC 60 at 1998 State Highway 10 —
both of which will access SH10 exclusively via the new T-intersection once Cottle Way is removed — was not
included in the traffic generation estimates or the SIDRA intersection capacity modelling. In particular, the 12
visitor accommodation units currently operating on Lot 2, together with the 60 self-storage lockup units, the
residential dwelling, and the concrete fabrication yard, generate a combined estimated traffic volume of
approximately 169 vehicles per day that was not accounted for in the Engineering Outcomes assessment. The
traffic generation from all three sites and its implications for the new T-intersection are addressed in Section
4.7 of this report.

The new T-intersection will be a give-way controlled T-intersection located on the eastern side of SH10,
approximately 15 metres north of the existing access throat at the western boundary of Lot 1 at 2006 State
Highway 10. The intersection has been designed with turn treatments for both directions of travel.

A component of the new access arrangement is the provision of a new internal side road connecting from the
new public subdivision road to serve Lot 2 at 2000 State Highway 10 and Part OLC 60 at 1998 State Highway
10. This side road will replace the existing shared access arrangement known as Cottle Way, which currently
operates within the eastern portion of the SH10 road parcel running parallel to the carriageway between the
access points of Lot 2 and Part OLC 60 and the existing access throat at the western boundary of Lot 1. Upon
completion of the new side road and its connection to the new public subdivision road, the existing Cottle
Way access route within the road parcel will be decommissioned and the gravelled access surface within the
road reserve will be removed.

3.2 Proposed Interim Operation of the Existing Access

The subdivision of Lot 1 and the construction of the new T-intersection represent the permanent and final
resolution of the access arrangement for all three sites. However, the construction of the new intersection is
subject to the completion of the consenting process for the Lot 1 subdivision, the agreement of the detailed
bespoke intersection design with Waka Kotahi, and the physical completion of the subdivision works. Until all
of these steps are completed, the existing access at the western boundary of Lot 1 at 2006 State Highway 10
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will continue to operate in its current condition — a non-compliant, un-upgraded access that has not been
brought to the Diagram E standard previously required by NZTA.

The central subject of this Traffic Impact Assessment is therefore the period between the present day and the
completion of the Lot 1 subdivision and new T-intersection — referred to throughout this report as the interim
period. During the interim period, the existing access will continue to serve all three sites: Lot 1 at 2006 State
Highway 10 with its current activities of residential dwelling, haulage yard, and honey business; Lot 2 at 2000
State Highway 10 with its residential dwelling, 60 self-storage units, 12 visitor accommodation chalets, and
concrete fabrication yard; and Part OLC 60 at 1998 State Highway 10 with the Waipapa Gospel Hall and Church.

Three distinct conditions of the access are relevant to establishing the context and scope of this assessment.
The first is the current condition of the access as it exists — the existing non-compliant layout that has not
been upgraded to the Diagram E standard. The second is the Diagram E standard that was formally conditioned
by NZTA and the Far North District Council but was never constructed — this represents the minimum
geometric standard that NZTA previously determined was necessary for this access and forms the engineering
benchmark against which the current condition is assessed throughout this TIA. The third is the new T-
intersection, which is referenced in this assessment not as a subject of assessment, but solely to define the
end point of the interim period. The design, capacity, and geometric compliance of the new T-intersection are
matters for the detailed design process and the Lot 1 subdivision consent and are not assessed in this TIA.

The interim period assessed in this report exists only because the existing access is committed to be
permanently replaced by the new T-intersection upon completion of the Lot 1 subdivision. It is this
commitment to a permanent compliant replacement that provides the basis for assessing whether the existing
non-compliant access can continue to operate in the meantime. The acceptability of interim operation is
therefore entirely conditional on the Lot 1 subdivision proceeding to completion and the new T-intersection
being constructed. If the subdivision does not proceed, is abandoned, or is significantly delayed beyond a
timeframe acceptable to Waka Kotahi, the justification for interim operation of the existing access in its
current non-compliant condition falls away entirely. In that event, the access must be upgraded to the Diagram
E standard as the minimum geometric condition that NZTA previously determined was necessary and
appropriate for this access — and this TIA must not be relied upon as a justification for the continued operation
of the non-compliant access in the absence of a committed and progressing subdivision programme.

The purpose of this assessment is therefore specific and bounded. It determines whether the existing access,
assessed against the Diagram E benchmark, can operate during the defined interim period without significant
adverse effect on the safety and operational efficiency of SH10 and its users, and identifies the specific
conditions under which interim operation is considered acceptable for that defined period only. This
assessment does not constitute approval of interim operation, which remains a determination for Waka Kotahi
as the Road Controlling Authority for SH10 and the approving authority for the LAR crossing places. Rather, it
provides the engineering basis and supporting evidence upon which Waka Kotahi's evaluation of interim
operation can be informed, consistent with the pre-approval engagement process required by the 2025 NZTA
Planning Policy Manual and the specific requirements communicated by Waka Kotahi

3.3 Traffic Generation from the Existing Access

The traffic generation from the existing access point has been estimated based on the activities listed in the
NZTA approval letter dated 21 February 2019, which provides the most recent formally documented list of
activities using the access across all three crossing places. The trip generation rates applied to each activity
are those established in the two traffic engineering reports prepared by Haigh Workman Civil and Structural
Consultants for the site — the original report dated 7 September 2012, and the updated report dated 5
November 2012. Those rates were derived from an actual traffic count conducted at a comparable 60-unit
self-storage facility at Mill Lane over a seven-day period, and from a driveway count at the subject site which
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recorded 383 events over seven days — averaging 55 one-way movements per day across all activities present
at that time.

The following Table 2 presents the trip generation calculation for each activity across all three crossing places,
with the rates.

Table 2: Updated Trip Generation Calculation Reflecting Current Activities

Crossing Place Site Activity Rate One-Way Two-Way
vpd vpd

CP148A Lot 2 — 2000 SH10  Residential dwelling 10 vpd/dwelling 10
12 ti it
CP148A Lot 2 — 2000 SH10 Il e 3TIF/unit/day 36 72
(current)
CP148A Lot 2 — 2000 SH10 80 self-storage lockup units 0.4 TIF/unit/day 32 64
CP148A Lot 2 — 2000 SH10  Concrete fabrication yard 2 vpd flat rate 2 4
CP148A Subtotal 80 160
CP149 Lot 1 — 2006 SH10  Residential dwelling 10 vpd/dwelling 10 20
CP149 Lot 1 — 2006 SH10 House ha.ulage yard (storage Cor?servatlve 3.5 6-10
— low daily use) estimate
CP149 Lot 1 — 2006 SH10 Westervelt OV\{haoko honey Cor.wservatlve -5 4-10
business (admin only) estimate
CP149 Subtotal 15-20 30-40
Part OLC 60 — Waipapa Gospel Hall and Conservative
P14 . -1 10-2
cplas 1998 SH10 Church (weekend only) estimate >~10 0-20
CP148 Subtotal 5-10 10-20
Total —
guantified 90 180

activities only

Total — including

conservative

estimates for 100-110 200-220
unquantified

activities

The estimated total traffic generation of approximately 100 to 110 one-way vehicle movements per day —
equivalent to approximately 200 to 220 two-way vehicle movements per day — is assessed against the
applicable thresholds of both NZTA Planning Policy Manuals as follows:

Table 3: Threshold Assessment

Estimated

Standard Document Threshold Assessment
Total
100-110
. 2007 1-30 ecm/day Not applicable — exceeds Diagram C
Diagram C one-way
PPM (one-way) threshold
vpd
100-11 Di E
' 2007 31-100 ecm/day 00-110 At uppgr bour.1dary of |agr?rT1 range
Diagram E one-way — confirms Diagram E as minimum
PPM (one-way) .
vpd applicable standard
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Estimated

Standard Document Threshold Assessment
Total
Treatas 2007 fgga;:;wt/zzn (1)?123/20 At or marginally exceeding threshold
intersection PPM ¥ ¥ & ¥ &
(one-way) vpd
200-220 .
Access Type 2025 Less than 50 vpd Not applicable — exceeds Access Type C
two-way
C PPM (two-way) threshold
vpd
Access Type 2025 50 to 250 vpd 200-220 Within Access Type. E- range — cpnflrms
two-way Access Type E as minimum applicable
E PPM (two-way)
vpd standard
Formal 2025 Greater than 200-220 Below threshold for existing activities —
intersection PPM 250 vpd (two- two-way formal intersection not required for
design way) vpd current use

The estimated traffic generation from the existing activities confirms that the Diagram E standard under the
2007 PPM and Access Type E under the 2025 PPM represent the minimum applicable design requirements for
the existing access in its current condition. This is consistent with and confirms the determination made by
NZTA in the 2019 approval letter. It should be noted that once the Lot 1 subdivision is complete and all three
sites direct their traffic through the new T-intersection, the combined generation including the Lot 1
subdivision traffic will exceed the 250 vpd threshold under the 2025 PPM, at which point a formal intersection
design is required — as addressed in Section 4.7 of this report.
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4. Assessment of the Existing Access Point

4.3 Assessment Againt Planning Policy Manual
4.3.1 Alternative Access Options

Both guidelines require consideration of whether alternative access from a local road is practicable before
approving direct state highway access. The 2025 PPM is more explicit, stating that local road access should be
utilised as a priority where available. None of the three sites has a practicable alternative access to a local
road and the existing direct access point to SH10 is the only practicable arrangement for all three sites.

4.3.2 One Network Framework Classification

The 2007 PPM does not reference the ONF classification. While Section 8.3 of the 2025 PPM requires the ONF
classification to be considered as it may influence the viability of an access location and design. SH10 at this
location is classified as a Primary Collector under the NZTA ONRC Map?.

4.3.3 Traffic Volumes and Access Type Classification

Both guidelines classify accessways by traffic volume and HCV use. The 2007 PPM uses one-way equivalent
car movements per day, and the 2025 PPM uses two-way vehicles per day.

The SH10 AADT at the site location has been established from two sources, the State Highway Traffic
Monitoring* and MegaMaps®. The State Highway Traffic Monitoring count station ID 01000015 in 2024 shows
the AADT of 8,669 vpd on both lanes with heavy vehicles comprising 6.8% of the total volume. The MegaMaps
corridor data records an estimated AADT of 9,504 vpd. The 2024 count station figure of 8,669 vpd is adopted
as the primary AADT for this assessment as it is the most recent measured value.

HCV movements at the existing access are confirmed as more than once per week from the concrete
fabrication yard at Lot 2 and the house haulage yard at Lot 1. The estimated traffic generation from the existing
access is approximately 100 to 110 one-way equivalent car movements per day and 200 to 220 two-way vpd.
Under the 2007 PPM Table App5B/4, the confirmed HCV use and access volume of 100 to 110 one-way
ecm/day places the access within the Diagram E classification.

Under the 2025 PPM Table 9-1, access type is determined by sequential elimination. A formal intersection
design is not required as the access volume of 200 to 220 two-way vpd is below the 250 vpd threshold. Access
Type Cis excluded as the access volume exceeds 50 vpd and HCV movements occur more than once per week.
Access Type E therefore applies as the residual category under Table 9-1. This is confirmed by Figure 8-1 of
the 2025 PPM, where plotting the Major AADT of 8,669 vpd against the Minor AADT of approximately 1200 to
220 vpd places the access within the Access Type E zone.

Therefore, both guidelines confirm Diagram E and Access Type E as the applicable design standard for the
existing access.

3 One Network Road Classification
4 State highway traffic monitoring — annual average daily traffic
5 MegaMaps - 2024
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4.3.4 Sight Distance

The existing access point has been assessed for Safe Intersection Sight Distance (SISD) and Minimum Gap Sight
Distance (MGSD) in accordance with Appendix 5B of the 2007 PPM and the Access onto the State Highway
from Private Property 2025 PPM. Both guidelines state that the assumed 85th percentile operating speed is
10 km/h above the posted speed limit. The posted speed limit on SH10 is 70 km/h and based on this
assumption the 85th percentile operating speed of 80 km/h is the default value for determining sight
distances.

However, considering the curved alignment of SH10 in front of the site, its proximity to the adjacent Twin
Coast Discovery Highway roundabout approximately 280 metres to the north, and the number of intersections
and access points along this section, a lower operating speed was observed during the site visit conducted by
Geologix on 15 May 2026, being 57 km/h southbound and 60 km/h northbound. In addition, the MegaMaps
corridor data records an operating speed of 63 km/h at this location, which is lower than the 80 km/h default
85th percentile operating speed assumed under both PPM guidelines. For the purposes of assessing sight
distances, the required sight distance has been checked under three speeds: the 85th percentile default speed
of 80 km/h, the site visit measured operating speed of 60 km/h, and the MegaMaps operating speed of 63
km/h.

4.3.41 Safe Intersection Sight Distance (SISD)

SISD is the minimum sight distance that should be provided on the major road at any intersection or access
point to allow a driver waiting at the access to safely observe approaching traffic and complete the entry
manoeuvre. The required and available SISD are listed in Table 4. The available SISD at the existing access
point are 137 metres on the northbound and 230 metres on the southbound. Figure 4 to Figure 8 illustrate
the SISD on the northbound and southbound of SH1.

The available northbound SISD of 137 metres and southbound SISD of 230 metres are both sufficient to meet
the required SISD determined under the site visit operating speed of 60 km/h and the MegaMaps operating
speed of 63 km/h under both the 2007 PPM and 2025 PPM. At the 85th percentile default speed of 80 km/h,
the required SISD of 181 metres under the 2025 PPM and 170 metres under the 2007 PPM exceeds the
available northbound sight distance of 137 metres. However, this required distance is based on an operating
speed of 80 km/h which is significantly higher than both the observed site visit speed and the MegaMaps
recorded speed at this location. The southbound available SISD of 230 metres exceeds the required distance
under all speed scenarios and all sources assessed.

Table 4: Required Safe Intersection Sight Distance

Source Speed Inout Speed Value Required Available SISD Available SISD
P P (km/h) Distance (m) Northbound (m)  Southbound (m)

85th percentile speed

(posted 70 km/h) 80 170
2007 PPM Table Site visit operating speed
App5B/1 o) 60 113
MegaMaps Operating Speed 63 121
85th percentile speed
(posted 70 km/h) 80 181 137 230
2025 PPM Table 8-1  Site visit operating speed
60 123
(rounded)
MegaMaps Operating Speed 63 131
Site visit operating speed 60 123
Austroads Part 4A (rounded)
Table 3.2 Desing Speed 80 181
MegaMaps Operating Speed 63 131
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Figure 6: Available SISD on Southbound SH10
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Figure 7: Driver view on Northbound of SH10 Towards Access Point

4.3.4.2 Minimum Gap Sight Distance (MGSD)

Minimum Gap Sight Distance is the minimum visibility required for a driver at the access to identify an
acceptable gap in SH10 traffic to safely complete an entry manoeuvre. The critical movement at this access is
the right turn from the access onto SH10, which requires drivers to identify a sufficient gap in both northbound
and southbound traffic simultaneously. Given the absence of an acceleration lane, both right turn and left turn
exit movements require a critical acceptance gap of 5 seconds, producing identical required MGSD values for
both exit movements.

The available MGSD at the access are shown in Figure 8 and Figure 10 being 236 metres for the right turn from
SH10 into the site and left turn from the access onto SH10, and 189 metres for the right turn from the access
onto SH10. The available MGSD exceeds the required distance under all three speed scenarios and all
movement types assessed, confirming that the existing access meets the MGSD requirement under both the
2007 PPM and 2025 PPM frameworks at the site visit measured operating speed, the MegaMaps operating
speed, and the 85th percentile default speed.

Table 5: Required Minimum Gap Sight Distance Required on SH10 - Austroads Part 4A.

Movement speed Inout Speed Value Required MGSD Available MGSD
P P (km/h) Distance (m) Distance (m)

ggt:r:/ehr)centlle speed (posted 80 89

Right turn from SH10 into N .

. Site visit operating speed 236

site 60 67
(rounded)
MegaMaps Operating Speed 63 70
85th percentile speed (posted 80 111

. 70 km/h)

Right turn from access Site visit operating speed 189

onto SH10 PR 2 60 83
(rounded)
MegaMaps Operating Speed 63 88
85th percentile speed (posted 80 111
70 km/h)

Left turn from access Site visit operating speed 236

onto SH10 AR 60 83
(rounded)
MegaMaps Operating Speed 63 88
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Figure 9: Driver View on Northbound SH10 Turning Right to the Access

Figure 10: Available MGSD for vehicle at the access point turning right and left onto the SH10.
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Figure 11: Driver view at the access point towards Figure 12: Driver view at the access point towards
south north

4.3.5 Accessway spacing
4.3.5.1 Spacing to Intersections

Both guidelines require a minimum separation between an access point and adjacent intersections to avoid
interference with the functional area of the intersection where normal braking and accelerating takes place.
The 2007 PPM Table App5B/3 requires a recommended minimum spacing of 100 metres between an
accessway and the nearest intersection at a posted speed of 70 km/h. The 2025 PPM Table 8-2 requires a
desirable spacing of 235 metres on the major road at a posted speed of 70 km/h, which is a significantly more
stringent requirement than the 2007 PPM minimum.

The existing access is located approximately 280 metres south of the Twin Coast Discovery Highway
roundabout to the north and approximately 370 metres north of the Kahikatearoa Lane intersection to the
south which meets required spacings in both guidelines.

4.3.5.2 Spacing Between Accessways

Both guidelines require a minimum separation between adjacent access points to prevent compounding of
conflict zones and to allow sufficient distance for vehicles to safely decelerate, stop, and manoeuvre between
access points. The 2007 PPM Table App5B/3 requires a recommended minimum spacing of 40 metres between
accessways at a posted speed of 70 km/h. The 2025 PPM Table 8-3 requires a desirable spacing of 220 metres
between access locations on a highway carrying 5,000 to 10,000 vpd at a posted speed of 70 km/h, which is
significantly higher.

The existing access throat is located approximately 55 metres south of the access on the adjacent property to
the north. Considering the formation of the site boundary of the three sites in relation to SH10 and given the
location of the existing stormwater manholes and guardrail which limit the accessibility of the frontage, the
existing access is located at the most southerly point of the available boundary area which is shown in Figure
13. The existing access was previously assessed as compliant with the 2007 PPM minimum spacing of 40
metres, and the adjacent northern access was also developed and assessed under the 2007 PPM prior to
September 2026, at which time the 40-metre minimum spacing was the applicable standard. The existing
access meets the 2007 PPM minimum spacing of 40 metres to the adjacent northern access. Under the 2025
PPM however, the actual spacing of 55 metres falls significantly short of the desirable 220 metres,
representing a shortfall of 165 metres.
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Existing Manhole

Figure 13: Location of Access in Relation to the Manhole and Guardrail

As described in 2.5.2 of this report, following the completion of the stormwater project and the construction
of manholes and utility connections along the eastern SH10 road parcel between 2019 and 2022, the natural
vegetation in this area was progressively removed. By the time of the site visit in May 2026, the entire area of
the eastern road parcel fronting the Lot 1 boundary had been gravelled and cleared of all-natural vegetation.
Aerial imagery and site visit observations indicate that an informal access from the house haulage yard at 2006
State Highway 10 is present within this gravelled area, providing a connection from the haulage yard to the
SH10 road reserve that is separate from and additional to the existing formal access. While no specific
information or confirmation has been provided by the client regarding the usage or purpose of this informal
access, its presence has been identified and is assessed for spacing compliance. As shown in Figure 14 the
approximate current location of the informal access has approximately 16 metres separation from the
adjacent northern access — 24 metres short of the 2007 PPM minimum of 40 metres and 204 metres short of
the 2025 PPM desirable standard of 220 metres.

Existing Access on Informal Access from
Adjacent Site House Haulage Yard

R Existing Access B

Figure 14: Spacing Distances from Access at Adjacent Site

4.3.6 Accessway Form and Design

The 2007 PPM and 2025 PPM both require the accessway design to be fit for purpose. The applicable standard
for this access is Diagram E under the 2007 PPM and Access Type E under the 2025 PPM which is shown in
Figure 15. Both standards require the same core geometric dimensions for a 70 km/h posted speed
environment with frequent HCV use: bellmouth radii of 15m, carriageway width of 6.0m minimum from the
centreline, shoulder widening distance of 60m each side with 1:10 tapers to the edge of seal, sealed surface
from the carriageway to the legal boundary, and a gate recessed sufficiently to allow vehicles to stop clear of
the highway traffic lanes. The assessment of each consideration from Section 8.8 of the 2025 PPM against the
current condition of the existing access is provided below.

DigiTraff Consulting Page 24 of 34 Final



Transportation & Traffic Engineering Report DGT-GCELO005-001 | RevB

Motes: Length of shoulder widening

To be constructed and sealed (dark grey area) Speed limit
(kmn/ )
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100 2

R= 15m (frequent HCV use)
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Gate to be recessed back from highway sufficient
distance to allow any vehicle using the driveway to
stop clear of the highway traffic lanes while the
gate is being opened or closed.

Figure 15: Access Type E: High volume rural road access requirements.

4.3.7 Type of Traffic and HCV Us

An access with frequent HCV use requires to be designed to R 15m bellmouth radii under both Diagram E and
Access Type E. The existing access has not been formally constructed to this standard. However, the available
area within the eastern SH10 road parcel in front of the access provides an ample swept path area that allows
HCV trucks to enter and exit the site without difficulty, as confirmed by the site visit observations and the
aerial imagery. The available manoeuvring area within the road parcel effectively compensates for the absence
of formally constructed bellmouth radii in practical terms, though it does not constitute compliance with the
geometric standard.

4.3.8 Volume and Frequency of Traffic

The estimated traffic generation from the existing access is approximately 100 to 110 one-way vehicle
movements per day and 200 to 220 two-way vehicle movements per day, as established in Section 4.7 of this
report. No crashes have been recorded at the existing access point during the 10-year CAS search period from
2016 to 2026, which is consistent with the relatively low traffic volumes using the access and supports the
conclusion that the access has been operating without significant adverse safety effects during this period.

4.3.9 Access Seal Widths

Both Diagram E and Access Type E require the access to be sealed from the SH10 carriageway edge to the legal
boundary line, with 1:10 tapers to the edge of seal on both sides. The existing access and the eastern SH10
road parcel area is currently not sealed. The access surface is gravel from the edge of the SH10 carriageway
through the road parcel area and into the properties, which does not meet the sealing requirement of either
standard. The approach gradient at the access is level, which is consistent with the Diagram E and Access Type
E requirements and requires no grade correction to the sight distance assessment.
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4.3.10 Shoulder Widening and Carriageway Width

Diagram E and Access Type E both require the SH10 carriageway to be widened to a minimum of 6.0m from
the centreline for a distance of 60m each side of the access at the 70 km/h posted speed, with 1:10 tapers to
the edge of seal. This widening serves two purposes: to provide sufficient width for a vehicle waiting to turn
right into the access while allowing through traffic to pass on the left without crossing the centreline, and to
provide a deceleration area for vehicles turning left into the access.

For the southbound approach, there is approximately 30 metres of area from the endpoint of the adjacent
site access to the south that acts as a widened shoulder, providing sufficient lateral clearance for through
traffic to safely bypass a left-turning vehicle without braking suddenly or crossing the centreline. While this
existing condition partially compensates for the absence of a formally constructed left turn taper, it falls short
of the required 60-metre taper length under both standards.

For the right turn approach, the section of SH10 in front of the site has a lane width of 3.5 metres plus the end
of a flush median treatment providing approximately 6.0 metres of trafficable lane width, which meets the
minimum 6.0 metres from the centreline requirement of both Diagram E and Access Type E. The trafficable
lane width which is shown in Figure 16. This available width provides sufficient trafficable space for through
vehicles to pass a stationary right-turning vehicle on the left without being forced to brake suddenly or cross
the centreline into opposing traffic.

A
/
/
/
/

T
/

Lateral Clearance Area for Vehicles Indicative Stat!onry Vehicle
to Bypass a Stationary Vehicle Turning Right into the Access

Figure 16: Trafficable Lane Width on Northbound in front of the access.

4.3.11 Pedestrian and Cyclist Provision

There are no pedestrian or cyclist facilities in the vicinity of the site. The existing access provides no pedestrian
crossing delineation, no accessible route across the access throat, and no traffic calming measures.

4.3.12 Gravel Egress

The 2025 PPM Section 8.8 requires accessways to be designed to minimise gravel being tracked onto the state
highway. The existing access and the eastern road parcel area are entirely unsealed, with a gravel surface
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confirmed by aerial imagery and site visit observations. Gravel tracking onto the SH10 sealed carriageway
surface is a confirmed condition at this access and does not meet the 2025 PPM requirement. The 2007 PPM
does not contain an equivalent explicit requirement, though the Diagram E requirement for sealing to the
boundary line would address this issue if implemented.

4.3.13 Crash History at the Access

As described in Section2.4.3, no crashes have been recorded at the existing access point during the 10-year
CAS search period from 2016 to 2026. This finding is relevant to the overall assessment of whether the existing
access in its current non-compliant condition has created significant adverse safety effects during the interim
period. The absence of recorded crashes at the access, combined with the relatively low traffic volumes and
the lower operating speeds observed at this location, supports the conclusion that the access has been
operating without significant adverse safety effects to date, notwithstanding its geometric non-compliance
with the Diagram E and Access Type E standards.

4.4 Access onto limited access roads (LARs)

The 2007 PPM does not contain a dedicated section on LAR requirements. However, Appendix 5B.2 explicitly
states that Transit will generally refuse to authorise a crossing place on a Limited Access Road if it does not
comply with the sight distance standards — making the LAR status of SH10 directly relevant to compliance
under the 2007 PPM framework.

The 2025 PPM Section 5 requires all accessways onto a LAR to be authorised by NZTA through a Section 91
Crossing Place Notice. Each parcel with legal access to a LAR and no reasonably practicable alternative legal
access to another road is entitled to at least one accessway, and NZTA can specify the location and design of
that accessway. Where access from a local road is practicable, NZTA is unlikely to approve access to the LAR.
NZTA seeks to minimise the number of accessways and encourages rationalisation and combination of
accessways where practicable.SH10 in front of the existing access point has been identified as a Limited Access
Road according to the NZTA Limited Access Roads Map. This confirmation is material to both the 2007 and
2025 PPM assessments — under the 2007 PPM it triggers the requirement for full compliance with the sight
distance standards as a condition of crossing place authorisation, and under the 2025 PPM it triggers the full
LAR approval framework including the Section 91 Crossing Place Notice requirement.

SH10 in front of the existing access point has been identified as a Limited Access Road according to the NZTA
Limited Access Roads Map®. None of the three sites — Lot 1 at 2006 SH10, Lot 2 at 2000 SH10, and Part OLC
60 at 1998 SH10 — has a reasonably practicable alternative legal access to another road. Each site is therefore
entitled to at least one accessway under Section 5 of the 2025 PPM. No local road access is available to any of
the three sites, and direct SH10 access is therefore the only practicable arrangement. The three sites currently
share a single physical access throat, which is consistent with the rationalisation principle of the 2025 PPM,
though the three separate crossing place notices and the informal unauthorised access represent matters
requiring formalisation. The sight distance assessment results are provided in Section4.3.4 of this report.

6 Limited Access Roads
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5. Summary and Conclusions

This Traffic Impact Assessment has been prepared behalf of Geologix Consulting Engineers Ltd to assess the
interim operation of the existing shared access point serving Lot 1 at 2006 State Highway 10, Lot 2 at 2000
State Highway 10, and Part Old Land Claim 60 at 1998 State Highway 10, Waipapa, Northland, during the
period from the present day until the completion of the proposed subdivision of Lot 1 and the construction of
the new give-way controlled T-intersection on SH10 which will permanently replace the existing access
arrangement for all three sites.

The assessment has been conducted under both the Appendix 5B Accessway Standards and Guidelines (2007
PPM) and the Access onto the State Highway from Private Property Planning Policy Manual (2025 PPM), with
the 2025 PPM as the primary applicable guideline. The assessment has evaluated the existing access against
the required Diagram E standard under the 2007 PPM and the Access Type E standard under the 2025 PPM,
which represent the minimum geometric design standards applicable to this access given the confirmed traffic
volumes, frequent HCV use, and the LAR status of SH10 at this location.

Given that the type and number of activities on all three sites have not changed since the existing access
arrangement was established, the traffic generated from the access has remained consistent and does not
affect the capacity and operational efficiency of SH10.

Mitigation Measures

The following mitigation measures are required to be implemented to address the identified deficiencies and
support the acceptable interim operation of the existing access:

e Ifitis confirmed that the house haulage yard is using the gravelled area within the SH10 road parcel
as an informal access point rather than the existing formal access from Lot 1, this informal access must
be closed and decommissioned and all vehicle movements from the house haulage yard must be
limited to the existing formal access point from Lot 1.

e The gravelled SH10 road parcel fronting Lot 1 presents three specific safety and operational issues.

o The area has been observed to be potentially used informally by heavy vehicles as a parking
or rest area without Waka Kotahi designation or approval.

o The informal use of the area as a rest area also presents a risk of blockage of the access from
Lot 1 and Lot 2 to the formal shared access point by parked vehicles.

o The presence of the gravelled area means that vehicle movements into and out of the shared
access are not physically limited to the formal shared access point, creating additional
uncontrolled conflict points between vehicles entering and exiting the site, SH10 through
traffic, and any vehicles parked in the gravelled area.

To address both issues, it is recommended that flexible guideposts or similar physical delineation
devices be installed along the western edge of the SH10 road parcel, positioned close to the edge of
the SH10 carriageway from the northern end of the existing formal shared access throat northward to
the beginning of the constructed footpath at the southern part of the access to the Bunnings site, at
specified intervals to limit all entering and exiting movements to the formal shared access point while
maintaining the required access width for all authorised vehicles. The type, spacing, and exact location
of the flexible guideposts must be confirmed with and approved by Waka Kotahi prior to installation.
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Based on this assessment, the existing access is considered capable of continuing to operate during the interim
period without significant adverse effect on the safety and operational efficiency of SH10 and its users, subject
to the implementation of the mitigation measures identified above. This conclusion is conditional on the Lot
1 subdivision proceeding to completion and the new T-intersection being constructed. If the subdivision does
not proceed or is abandoned, this assessment must not be relied upon as justification for the continued
operation of the non-compliant access, and the access must be upgraded to the Diagram E standard as the
minimum acceptable geometric condition.
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Appendix 1
Traffic Count Data

Coded crash

id

Crash
identifier

Crash severity

Serious injury

count

Minor injury

Movement codes
Movement

categories

Posted
speed
limit

1531417 2026372764 Minor Crash 1 2026 KA Merging 70
1510790 2025356726 22’;}:”’”“ 0 2025 MO Manoeuvring 70
1433620 2024294552 222:”’”” 0 2024 B Lost Cntl/Str Rd 70
1387133 2024285625 Minor Crash 1 2024 CC Lost Cntl/Str Rd 80
1346338 2023257320 Minor Crash 1 2023 LB One Turns Right 50
1332505 2022244751 Minor Crash 2 2022 FD Rear End Crash 70
1296528 2021215275 222:”’”” 0 2021 FD Rear End Crash 70
1265614 2020171955 E';r;'h'”’”ry 0 2020  DF Lost Cntl Bend 50
1177505 201950080 Serious Crash 4 2019 BA Head On Crash 70
1194399 201959565 Al 0 2019 QG Misc 70
Crash
1193295 201958489 Non-Injury 0 2019 QG Misc 70
Crash
1186652 201897383 Elgzumury 0 2018 AO Overtaking 70
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Coded crash Crash . Fatal injury Serious injury Minor injury Non-injury Movement codes HERCE
. ) e Crash severity Movement . speed
id identifier count count count count categories limit
1176436 201850751 Non-Injury 0 0 0 2 2018  GD same Drn 70
Crash Turning
Xing One
1105596 201700306 Fatal Crash 1 0 1 0 2017 JA . 70
Turning
1117591 201731190 gf’a::n’”ry 0 0 0 1 2017 CB Lost Cntl/Str Rd 70
Non-Injury Same Drn
1080407 201632282 0 0 0 2 2016 GD K 70
Crash Turning
1079270 201631133 2'22:”1”” 0 0 0 2 2016 D Rear End Crash 70
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State Highway from Private Property (2025) of Planning Policy Manual

Standard

1 LAR Requirements

2 Alternative Access

3 ONF Classification

4 Traffic Volumes and Access Type
5 Traffic Speeds

6 Sight Distance — SSD

7 Sight Distance — ASD

8 Sight Distance — SISD

9 Sight Distance — MGSD

10 Sight Distance Grade

Corrections

Accessway Spacing to

11 .
Intersections

12 Spacing Between Accessways

DigiTraff Consulting

2025 PPM Reference

Section 5

Section 8.2

Section 8.3

Section 8.4 / Table 9-1

Section 8.5

Austroads AGRD Part 4A
Austroads AGRD Part 4A
Section 8.6 / Table 8-1

Section 3 (Safe System)

Austroads AGRD Part 4A

Section 8.7.1 / Table 8-2

Section 8.7.2 / Table 8-3

2007 PPM Reference

App5B.1 (item only)

App5B.1 (item only)

Not present
App5B.4 / Table App5B/4

Not explicit

Austroads ref only
Austroads ref only
App5B.2 / Table App5B/1

Not explicit

App5B.2 / Table App5B/2

App5B.3 / Table App5B/3

App5B.3 / Table App5B/3
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Assessment

SH10 in front of the access identified as LAR per NZTA Limited Access

Roads Map.
No alternative direct SH10 access is available.

Primary Collector

Both guidelines confirm Diagram E and Access Type E as the applicable

design standard for the existing access.
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e GET 2025 PPM Reference 2007 PPM Reference Assessment

13 Number of Access Points Section 5 and 8.2 App5B.1 (item)

Geometric Design — Bellmouth

14 Radii Section 9.2 / Access Type E App5B.4 / Diagram E

15 Geometric Design — Section 9.2 / Access Type E App5B.4 / Diagram E
Carriageway Width ' P PpoE. &
Geometric Design — Shoulder . .

16 Widening Section 9.2 / Access Type E App5B.4 / Diagram E

17 Geometric Design — Taper Section 9.2 / Access Type E App5B.4 / Diagram E

18 Geo.metrlc Design — Surface Section 9.2 / Access Type E App5B.4 / Diagram E
Sealing
Geometric Design — Culvert . .

19 and Headwalls Section 8.8 / Access Type E App5B.4 / Diagram E
Geometric Design — Gate . .

20 Position Section 8.8 App5B.4 / Diagram E

21 Pedestrian and Cyclist Provision Section 8.8 App5B.1 (item only)

22 Gravel Tracking Prevention Section 8.8 Not present

23 Stormwater Management Section 8.8 Not present

24 Trip Generation Section 8.9 App5B.5 / Table App5B/5

25 Crash Effects and Safety Record Section 8.1 (item) '::3578'6 / Tables App5B/6

26 Safe System Framework Section 3 Not present
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Executive Summary

Haigh Workman Ltd was commissioned by Arthur Cottle to complete a wastewater report for six proposed residential
units at 2000 State Highway 10, Waipapa.

The site is currently developed with a dwelling, cottage, storage sheds and residential units which have existing

wastewater management.

It is understood the proposed residential units are to be one bedroom. This report concludes the following for

Wastewater Design:

As per FNDC Land Use Consent (2200337-RMALUC), the wastewater disposal and reserve disposal areas are not
to be located within the 1:100-year flood plain as shown on the FNDC and NRC flood hazard maps within the
application;

Wastewater generation is estimated to be a consistent daily flow of 1,920 L/day with peak flows of up to
2,880 L/day;

A TechTreat secondary wastewater treatment system with flow balancing tank is proposed to discharge
2 m3/day;

A water meter is proposed;
The treatment plant be maintained to the manufacturer’s specifications;
Effluent be pumped to dripperlines to the south west of the proposed development;

Effluent disposal be by at least 640 metres length of approved dripperline (combination line spacings, as
detailed);

Dripperline irrigation tubing (UniBioline or similar) be 1.6 L/hour emitters installed to the manufacturer’s
specifications;

Disposal field be dosed to three blocks;
30 % reserve area (192 m?) be left undeveloped;
Stormwater be managed upslope of the disposal field by interception drains;

The on-site wastewater system be arranged in general accordance with the enclosed site plan.
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1 Introduction

Haigh Workman (Haigh Workman Ltd) was commissioned by Arthur Cottle (the Client) to complete a wastewater
report for 2000 State Highway 10, Waipapa (the “site”). This report presents the factual information available during
the appraisal and interpretation of data obtained to provide an onsite wastewater system design for the proposed
development.

1.1 Existing Development

The site currently comprises an existing dwelling (BP-638468) and cottage (BC-2015-413-0) to the north west of the
property, with associated garage, carport and areas of hardstanding (driveway, car parking, etc). To the south of the
dwelling in the west of the property, there are three large consented storage sheds within a metalled yard.

Six existing one-bedroom residential units are situated at the centre of the site. Each has a carport and small area of
grassed outdoor space. The existing wastewater disposal fields for these units comprise surface dripperlines
throughout the orchard trees interspersed through the area and along site boundaries.

1.2 Proposed Development

Itis understood the client intends to place a further six residential units to the east of the site, within an area currently
maintained as grass. Land Use Consent (2200337-RMALUC) has been granted for the proposed development.

This report is for Building Consent and considers the wastewater aspects of the proposed development. Should the
proposed development vary from the Approved Plans, further investigation and/or amendments to the
recommendations made in this report may be required.

1.3 Applicability

This report has been prepared for the use of Arthur Cottle with respect to the particular brief outlined to us. This
report is to be used by our Client and their Consultants and may be relied upon when considering environmental
advice. The information and opinions contained within this report shall not be used in other context for any other
purpose without prior review and agreement with Haigh Workman Ltd.
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2 Site Details and Description

Site Address: 2000 State Highway 10, Waipapa
Legal Description: Lot 2 DP 102334
Site Area: 30,750 m?

2.1 Site Description

Situated approximately 3.2 km to the north west of Kerikeri town centre, the site comprises a total land area of
approximately 30,750 m? and is irregular in plan shape. The site is a commercially/residentially developed lifestyle
block of ‘Rural Production’ zoned land. It is bordered by State Highway 10 to the west, Whiriwhiritoa Stream to the
south and Rural Production land to the north and east.

Existing development (dwelling, cottage, storage sheds and residential units) are generally on the mid portion of the
site (refer Donaldsons Topographic Survey of Lot 2 DP 102334). The remainder of the site is predominantly covered
by grass. Well-defined open drains exist through the centre of the site and on the eastern site boundary. These are
protected by a drainage easements (A and B).

Topographically, the site is gently sloped south, towards the Whiriwhiritoa Stream. Slope angles are generally less
than 5 degrees.

2.2 Consent Notices
The Certificate of Title (NA56C/28) has no conditions relating to Wastewater.

Land Use Consent (2200337-RMALUC), condition 5 states;

‘In conjunction with the construction of any building requiring a wastewater disposal system the lot owner shall obtain
a Building Consent and install the wastewater treatment and effluent disposal system in general accordance with the
report prepared by High Workman Ltd and submitted with Resource Consent 2200337. The wastewater disposal and
reserve disposal areas are not to be located within the 1:100-year flood plain as shown on the FNDC and NRC flood
hazard maps within the application.

Where a wastewater treatment and effluent disposal system is proposed that differs from that detailed in the above-
mentioned report, a new TP 58 / Site and Soil Evaluation Report will be required to be submitted, and Council’s
approval of the new system must be obtained, prior to its installation’.
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3 Geology

Sources of Information:
e Institute of Geological & Nuclear Sciences (GNS) 1:250,000 Geological Map 2, 2009: “Geology of the
Whangarei area”;
e NZMS 290 Sheet P 04/05, 1: 100,000 scale, 1982: “Rock Types. Whangaroa - Kaikohe”;
e NZMS 290 Sheet P 04/05, 1: 100,000 scale, 1980: “Soils. Whangaroa - Kaikohe”.

The site is indicated to be directly underlain by soils of the Undulating Terraces and Lowlands comprising Waipapa
Clay (YF). Soil deposits at the site are typically described and categorised as imperfectly to very poorly drained.

The published geology map for the area indicates the base geology as Alluvium (Alz): mud, sand and gravel with
minor peat, forming river bed and flood plain deposits up to 10 m above stream or sea level, in places forming a thin
(1 - 3 m) veneer over rugged surfaces of lava flows (F61, F6,); unconsolidated to very soft. Un-weathered.

GNS Mapping show the site to be underlain by Basalt (Pvb) of the Kerikeri Volcanic Group, typically described as
‘Basalt lava, volcanic plugs and minor tuff . Adjacent to the south of the site alluvial soils (eQa) of the Tauranga Group
are identified, described as ‘Poorly to moderately unconsolidated mud, sand, gravel and peat or lignite of alluvial,
swamp and estuarine origin’.

Figure 1 — NZMS 29 Sheet P04/05 - Soils
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Figure 3 — GNS Geology Map 2
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4 Fieldwork

4.1 Subsurface Investigations

Soils investigations were conducted on 30 July 2019 and comprised the drilling of a hand auger borehole (BH1),
located to the south west of the proposed development area to a depth of 1.1 m below ground level (bgl). A borehole
log is presented within Appendix C. The soil was found to comprise 200 mm of topsoil underlain by grey moist silty
clay becoming clay at 0.6 m bgl. The winter groundwater level was recorded as 0.90 m bgl.

4.2 Visual Inspection

A further visual inspection was carried out on 6 May 2020.

During the field inspection an area of recent fill was identified to the south of the proposed development (shown on
Drawing No. 03). This area was approximately 18 m wide and the client informed it may be temporary.

The topography and soil type suggest that rainfall generally soaks into the ground. In extreme events runoff is
expected to occur as sheet flow towards the south and entering Whiriwhiritoa Stream on the southern boundary.

There are two drainage easements onsite, both leading into Whiriwhiritoa Stream to the south; one navigates the
centre of the property and the second follows the extent of the eastern boundary.

Visually, there was no evidence of waterlogging and saturated soils across the site, such as water tolerant vegetation.
There were no signs of erosion within the site. Springs, wells and other water source features were not noted during
the Haigh Workman site walkover.

Note, a Land Information Memorandum (LIM) report has not been included within the scope of works and is not
subject to this review.
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5 Wastewater

5.1 Existing Wastewater Treatment and Disposal

Wastewater from existing residential structures is currently managed appropriately on-site;
e The existing dwelling and cottage to the north has a septic tank and effluent soakage system within private

garden;

e The six existing accommodation units undergo a combination of primary and secondary treatment, with two
septic tanks and a treatment plant. The secondary treatment and dripperline disposal area for the existing
six cabins was designed by Haigh Workman in 2012 and adopted design occupancy of 2 persons per unit, a
design flow of 170 L per person and an irrigation rate of 3 mm/day which required a disposal area of 680 m?,
plus a 30 % reserve of 204 m2. Effluent is disposed via dripperlines which are laid amongst citrus trees and
along the northern site boundary. The dripperlines occupy an area of approximately 1,198 m?2.

Existing wastewater systems are identified on Drawing No. 02.

Effluent from the proposed six additional residential units are to undergo separate on-site wastewater treatment
and disposal.

5.2 Proposed Wastewater Generation

We refer to the ARC publication TP58 Third Edition ‘On-Site Wastewater Systems: Design and Management Manual’.

It has been confirmed by the client that the proposed accommodation units are to be one bedroom. In reference to
TP58 Section 6.3.1, it is recommended that the design occupancy of two people be adopted per unit, equating to an
additional 12 persons on the property.

We adopt TP58’s recommended per capita flowrate of 160 L/p/d for a house supplied with roof-water and fitted with
standard wastewater fixtures.

We therefore assess the design flowrate as, 160 x 12 = 1,920 L/d. Peak flows of up to 2,880 L/day can be anticipated.

A water meter is proposed to monitor water usage.

5.3 Proposed Treatment System

The proposed treatment system is to service the six proposed residential units.

The treatment system may be suitably located to the south of the proposed units; this positioning will allow gravity
drainage. The invert level at the treatment system inlet should be not less than 0.5 m below finished floor level. The
system should be setback a minimum of 3 m from buildings. Access for maintenance should be made available.

To comply with permitted activity Rule C.6.1.3.2), flow balancing is proposed so that no more than 2 m3/day is
discharged. A 5,000 L balance tank can balance peak flows from the six cabins.

The client proposes a TechTreat Aerated Wastewater Treatment System which has been On-site Effluent Tested
(OSET). The system is to meet the quality output of AS/NZS 1546.3:2003 and be capable of producing effluent having
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less than 20 g/m3 of BODs and 30 g/m3 TSS. We recommend the treatment plant is sized to cater for a consistent flow
of 2,000 L/day.

The treatment plant is to be installed to the manufacturer’s specification and a commissioning certificate is to be
provided as is standard practice. A maintenance agreement is also to be entered into as part of the Code of
Compliance application.

5.4 Disposal Area

54.1 Loading Rate

The available geological records show the site to be underlain by residual soils. The site is underlain by soils of the
Undulating Terraces and Lowlands comprising Waipapa Clay (YF) typically described as ‘imperfectly to very poorly
drained’.

Shallow soils comprise silty clays up to 0.5 m bgl, underlain by clays. A conservative soil type has been selected. Soils
are categorised as AS/NZS 1547 Soil Category 5, being poorly drained light clays, or respectively TP58 Soil Category 6
slowly draining clays. These soil types can be expected to sustain an aerial loading rate of 2 to 3 mm/day.

A loading rate of 3 mm/day has been opted for, taking into account:
e Existing dripperlines are loaded at this rate and have no problems;
e Conservative soil type;
o Gentle slope of disposal field;
e Established vegetation at disposal field;
e Good exposure to wind and sun.

Based on a rate of 3 mm/day, this proposal will require 1,920/3 = 640 m? area of disposal field. This equates to
640 metres of UniBioline or similar approved irrigation tubing laid at 1.0 m spacing.

A 30% reserve area (192 m?) should remain undeveloped.

54.2 Proposed Location

The proposed effluent disposal field and reserve area locations are shown on Haigh Workman Drawing No. 03.
Ground slopes in this location vary from 0.5° to 3°.

Setbacks

Itis proposed to install the dripperline disposal field to the south west of the proposed development, towards existing
units. The disposal field should be setback a minimum of 3 m from buildings (and a minimum of 1.5 m from legal site
boundaries). The area of fill on site is understood to be temporary and should not be utilised for wastewater disposal,
unless subject to investigation.

The proposed stormwater detention basin on the east of the site will remain empty (not a pond), only filling during
heavy rain. The disposal area should have a minimum setback distance of 5 m from the basin.

In the proposed location the disposal and reserve areas are outside the NRC mapped 100 year flood hazard area, as
per the Land Use Consent requirements.
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Dripperlines

Onsite Wastewater System
2000 State Highway 10, Waipapa
for Arthur Cottle

The site is suitable for surface or subsurface trickle irrigation systems.

HW Ref 17 111
10 June 2020

The proposed disposal area is currently partially planted with citrus trees and partially grassed. It is proposed that
240 m of dripperlines are surface laid beneath existing orchard trees. Beneath trees, 1 m dripperline spacings are
appropriate. The dripperlines should be covered with a minimum of 100 mm of bark mulch. Additionally, it is
proposed that 400 m? area of subsurface dripperlines be buried beneath grass and installed at 0.5 m line spacing to

achieve effective wastewater distribution. Laterals should be increased accordingly e.g. 800 m length dripperline at

0.5 m line spacing beneath lawn. Planting is recommended to aid evaporation beneath lawn, a list of suitable species

are included in Appendix E.

Table 5.1. shows the proposed disposal field arrangement.

Dripperlines should be 1.6 L/hr emitters (UniBioline or similar approved).

Table 5.1. Proposed Dripperline Arrangement.

Dosing Block: 1 2 3

Surface/Subsurface: Surface Subsurface Subsurface

Location: Beneath existing orchard trees | Buried beneath grass Buried beneath grass

Planting: Existing citrus trees Evapotranspiration plants | Evapotranspiration plants
recommended recommended

Area: 240 m? 200 m? 200 m?

Line spacing: 1m 0.5m 0.5m

Length of Dripperline: | 240 m 400 m 400 m

Emitter centres: 0.3m 0.5m 0.5m

No. Emitters: =240/0.3 = 800 = 400/0.5 = 800 =400/0.5 = 800

The total proposed length of dripperline in this arrangement Is 1,040 m.

Dosing Blocks

Due to the size of the disposal field, it should be split into three blocks, dosed by an indexing valve. The proposed

layout would be best suited to three dosing blocks; one surface, two subsurface, as per Table 5.1.

Interception Drain

An interceptor drain shall be constructed as depicted, to ensure surface water run-off is directed to the detention

basin and away from the disposal field.
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Appendix A - Drawings

Drawing No. | Title Scale
01 Haigh Workman Ltd — Site Location Plan 1:5,000
02 Haigh Workman Ltd — Site Features Plan 1:1,000
03 Haigh Workman Ltd — Wastewater Management Plan 1:500
04 Haigh Workman Ltd — Disposal Field Layout and Interception Drain Design NTS

Donaldsons Topographic Survey of Lot 2 DP 102334

NTS: Not to Scale
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Appendix B — Site Evaluation Checklist, Producer Statement,
Assessment of Environmental Effects and System
Maintenance Schedule
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Part A —Owners Details
1. Applicant Details:

FAR NORTH DISTRICT COUNCIL
Appendix E TP58

On-site Wastewater Disposal Site Evaluation

Investigation Checklist

Applicant Name

Arthur Cottle

Company Name

NA

Property Owner Name(s)

Arthur William Cottle

Nature of Applicant*

Owner

(*i.e. Owner, Lessee, Prospective Purchaser, Developer)
2. Consultant / Site Evaluator Details:

Consultant/Agent Name

Haigh Workman

Site Evaluator Name Emily Collings
Postal Address PO Box 89
Kerikeri
Phone Number Business 09 407 8327 Private
Direct Dial 09 283 5916 Fax
Name of Contact Person Emily Collings

E-mail Address

emily@haighworkman.co.nz

3. Are there any previous existing discharge consents relating to this proposal or other waste

discharge on this site?

Yes v No

If yes, give Reference Numbers and Description

Dwelling and existing units have existing effluent disposal.

4. List any other consent in relation to this proposal site and indicate whether or not they have been

applied for or granted

If so, specify Application Details and Consent No.
(e.g. Land Use, Water Take, Subdivision, Earthworks, Stormwater Consent)

Landuse Consent - 2200337-RMALUC

Report is for Building Consent

JobNo. 17 111
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Part B- Property Details

1. Property for which this application relates:

Physical Address of Property

2000 State Highway 10, Waipapa

Territorial Local Authority

FAR NORTH DISTRICT COUNCIL

Regional Council

NORTHLAND REGIONAL COUNCIL

Legal Status of Activity Permitted: v Controlled: Discretionary:
C.6.1.3

Relevant Regional Rule(s) (Note 1)

Total Property Area (m2) 30,750

Map Grid Reference of Property
Known

If

2. Legal description of land (as shown on Certificate of Title)

Lot No. 2

DP No.

102334

CT No.

NA56C/28

Other (specify)

Please ensure copy of Certificate of Title is attached. v

PART C: Site Assessment - Surface Evaluation

(Refer TP58 - Sn 5.1 General Purpose of Site Evaluation and Sn 5.2.2(a) Site Surface Evaluation)
Note: Underlined terms defined in Table 1, attached

Has a relevant property history study been conducted?

Yes | | No

v

If yes, please specify the findings of the history study, and if not please specify why this was not considered

necessary.

Not part of scope. Review of Property File.

Site inspection and observations.

Discussion with property owner.
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1. Has a Slope Stability Assessment been carried out on the property?
‘ Yes ‘ No v
If No, why not?

The site has gentle slopes.

If Yes, please give details of report (and if possible, please attach report):

Author

Company/Agency

Date of Report

Brief Description of Report Findings:

2. Site Characteristics (See Table 1 attached):

Provide descriptive details below:

Performance of Adjacent Systems:

No problems known. Property owner reported existing TechTreat is working well.

Estimated Rainfall and Seasonal Variation:

1,400 mm per year. 800 mm winter, 600 mm summer.

Vegetation / Tree Cover:

Grass with some orchard trees.

Slope Shape: (Please provide diagrams)

Proposed disposal area generally slopes towards the south.

Slope Angle:

Average slope approx. 0.5 - 5 degrees at proposed disposal area.

Surface Water Drainage Characteristics:

Sheet flow following natural site contours to Whiriwhiritoa Stream.

Flooding Potential: YES/NO

Yes.

If yes, specify relevant flood levels on appended site plan, I.e. one in 5 years and/or 20 year and/or 100 year
return period flood level, relative to disposal area.

10 and 100 year flooding downslope of disposal field (shown on Drawings).

Surface Water Separation:

To be at least 5 m from stormwater detention basin.

To be protected by upslope cut off drain.

10 and 100 year flood hazard as per RC 2200337-RMALUC

Site Characteristics: or any other limitation influencing factors

10 and 100 year flooding downslope of disposal field.

Limited space available outside flood plain.
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3. Site Geology
Alluvium (Al,) underlain by Basalt (Pvb)

Geological Map Reference Number ‘ NZMS Rock type and GNS geology map 2 (Whangarei)

4. What Aspect(s) does the proposed disposal system face? (please tick)

North West
North-West South-West
North-East South-East
East South v
5. Site clearances (Indicate on site plan where relevant)

Treatment Disposal Field Minimum

Separation Separation Separation
Separation Distance from: Distance Distance Distance Regulation
Boundaries >1.5 >1.5 1.5 NRC
Surface water, drains >5 >5 5 NRC
Groundwater NA 0.8 0.6 NRC

Within orchard

Stands of Trees/Shrubs NA trees (and grass) NA -
Wells, water bores >20 >20 20m NRC
Embankments/retaining walls NA NA 3m TP58
Buildings >3 >3 3m TP58
Rivers, lakes, streams, ponds >15 >15 15m NRC
Coastal Marine Area (CMA) >30 >30 30m FNDC

PART D: Site Assessment - Subsoil Investigation

(Refer TP58 - Sn 5.1 General Purpose of Site Evaluation, and Sn 5.2.2(a) Site Surface Evaluation and
Sn 5.3 Subsurface Investigations)

1. Please identify the soil profile determination method:

Test Pit Depth m No of Test Pits
Borehole v Depth 1.1 m No of Bore Holes 1 (BH1, 2019)
Other (specify):

Soil Report attached?

[ Yes 4 [No | |

2. Was fill material intercepted during the subsoil investigation?
| Yes | Fill beside proposed disposal field ’ No ’ v ’
If yes, please specify the effect of the fill on wastewater disposal

3. Percolation testing (mandatory and site specific for trenches in soil type 4to 7)
Please specify the method

Test Report
Attached? Yes No v
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4. Are surface water interception/diversion drains required?

Yes 4 No

If yes, please show on site plan

4a Are subsurface drains required?

Yes No v

If yes, please provide details

5. Please state the depth of the seasonal water table:

Winter 0.9 m Measured Estimated
Summer 1.2 m Measured Estimated v
6. Are there any potential storm water short circuit paths?

Yes | No v Please tick

If the answer is yes, please explain how these have been addressed

7. Based on results of subsoil investigation above, please indicate the disposal field soil category

(Refer TP58 Table 5.1)

| Is Topsoil Present? Yes If so, Topsoil Depth? 0.2 (m) |

TP58 Soil
Category | Description Drainage Tick One
1 Gravel, coarse sand Rapid draining
2 Coarse to medium sand Free draining
3 Medium-fine & loamy sand Good drainage
4 Sandy loam, loam & silt loam Moderate drainage
5 Sandy clay-loam, clay loam & silty clay-loam Moderate to slow drainage
6 Sandy clay, non-swelling clay & silty clay Slow draining v
7 Swelling clay, grey clay, hardpan Poorly or non-draining
Reasons for placing in stated category
Soil map classification, soil colour and texture from borehole investigation.
PART E: Discharge Details
1. Water supply source for the property:
Rainwater (roof collection) v
Bore/well
Public supply

12 Job No. 17 111




0\
HAIGH WORKMANE

W Civil & Structural Engineers

2. Calculate the maximum daily volume of wastewater to be discharged, unless accurate water meter
readings are available

(Refer TP58 Table 6.1 and 6.2)

Number of Bedrooms 1 * 6 = 6 one-bedroom units

Design Occupancy 2*6=12 (Number of People)

Per capita Wastewater Production 140 | 160V 180 (tick) (Litres per person per day)
Other - specify 200 | 220

Total Daily Wastewater Production 1,920 (litres per day)

3. Do any special conditions apply regarding water saving devices

a) Full Water Conservation Devices? ves No v
b) Water Recycling - what %? %
If you have answered yes, please state what conditions apply and include the estimated reduction in water usage

4. Is Daily Wastewater Discharge Volume more than 2,000 litres:

Yes

No v

5. Gross Lot Area to Discharge Ratio:

Gross Lot Area 30,750 m?

Total Daily Wastewater Production 1,920 (proposed) + existing | Litres per day
Lot Area to Discharge Ratio >3

7. Does this proposal comply with the Northland Regional Council Gross Lot Area to Discharge Ratio of
greater than 3?

‘Yes |‘/ |N0 ‘

8. Is a Northland Regional Council Discharge Consent Required?
‘ Yes ‘ ‘ No ‘ v
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PART F: Primary Treatment (Refer TP58 Section 7.2)

1. Please indicate below the no. and capacity (litres) of all septic tanks including type (single/dual chamber
grease traps) to be installed or currently existing: If not 4500 litre, duel chamber, explain why not

Number of Tanks Type of Tank

Capacity of Tank (Litres)

Total Capacity

2. Type of Septic Tank Outlet Filter to be installed?

PART G: Secondary and Tertiary Treatment
(Refer TP58 Section 7.3, 7.4, 7.5 and 7.6)

(please tick)

Secondary Treatment v' TechTreat

Home aeration plant

Commercial aeration plant

Intermediate sand filter

Recirculating sand filter

Recirculating textile filter

Clarification tank

Tertiary Treatment

Ultraviolet disinfection

Chlorination

1. Please indicate the type of additional treatment, if any, proposed to be installed in the system:

Other

Specify

PART H: Land Disposal Method
(Refer TP58 Section 8)

1. Please indicate the proposed loading method: (please tick)

Gravity

Dosing Siphon

Pump v

2.High water level alarm to be installed in pump chambers?
Yes v/ ‘ No ‘
If not to be installed, explain why
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3. If apump is being used, please provide the following information:

Total Design Head o . (m)
Refer supplier information .

Pump Chamber Volume (Litres)

Emergency Storage Volume (Litres)

4. Please identify the type(s) of land disposal method proposed for this site: (please tick)
(Refer TP58 Sections 9 and 10)

Surface Dripper Irrigation v

Sub-surface Dripper irrigation v

Standard Trench

Deep Trench

Mound

Evapo-transpiration Beds

Other Specify

5. Please identify the loading rate you propose for the option selected in Part H, Section 4 above, stating
the reasons for selecting this loading rate:

Loading Rate 3 (Litres/m2/day)
Disposal Area Design 640 | (M?3)
Min required Reserve 192 | (m?)

Explanation (Refer TP58 Sections 9 and 10)

Loading rate adopted for secondary treated effluent in category 6 soils refer table 9.2 in TP58.

6. What is the available reserve wastewater disposal area (Refer TP58 Table 5.3)

Reserve Disposal Area (m?) 192

Percentage of Primary Disposal Area (%) 30

7. Please provide a detailed description of the design and dimensions of the disposal field and attach a
detailed plan of the field relative to the property site:

Description and Dimensions of Disposal Field:

Refer TP58 report.

1,040 m dripperlines proposed.

Proposed to be installed both surface (beneath orchard trees) and subsurface (beneath lawn). 1 m line

spacing is proposed beneath orchard trees, whereas 0.5 m line spacing is proposed beneath lawn for even

distribution of wastewater.

Plan Attached? ’ Yes ’ v ’ No ’ ’ (Please tick)

If not, explain why not
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PART I: Maintenance & Management
(Refer TP58 Section 12.2)

1. Has a maintenance agreement been made with the treatment and disposal system suppliers?

| Yes | No v | (Please tick)
Name of Suppliers
| TBC

PART J: Assessment of Environmental Effects

1. Is an assessment of environmental effects (AEE) included with application?
(Refer TP58 section 5. Ensure all issues concerning potential effects addressed)

| Yes | v No ‘ ‘ (Please tick)
If Yes, list and explain possible effects

PART K: Is Your Application Complete?

1.In order to provide a complete application you have remembered to:
Fully Complete this Assessment Form

Include a Location Plan and Site Plan (with Scale Bars)

Attach an Assessment of Environmental Effects (AEE)

STNIS

1. Declaration

| hereby certify that, to the best of knowledge and belief, the information given in this application is true
and complete.

Name Emily Collings Signature é—SCﬁ%jm;\

Position  Environmental Engineer, MEngNZ Date 10/06/2020

Note:
Any alteration to the site plan or design after approval will result in non
compliance.
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Building Code Clause(s).(.:".:.lt?? .....................

PRODUCER STATEMENT - PS1 - DESIGN

(Guidance on use of Producer Statements (formerly page 2) is available at www.engineeringnz.org)

ISSUED BY: Haigh Workman Limited e 0D nUMbeT: 17 111)
(Design Firm)
0 A GO ettt
(Owner/Developer)
TO BE SUPPLIED TO:Far North District Council e

(Address)
We have been engaged by the owner/developer referred to above to provide:

A design for an onsite wastewater system in accordance with technical publication TP58

services in respect of the requirements of Clause(s).c.a.l:.3 .............................. of the Building Code for:
|E|AII or|:| Part only (as specified in the attachment to this statement), of the proposed building work.

The design carried out by us has been prepared in accordance with:

I:lCompIiance Documents issued by the Ministry of Business, Innovation & Employment..................ccoooiiinn. or
(verification method/acceptable solution)

|E|Alternative solution as per the attached schedule.t.ef?h.r!i.‘?.a.l.RL.‘.t.)!i.C.?.t.i.c.’.n..T.P.s.ﬁ .........................................................

The proposed building work covered by this producer statement is described on the drawings titled:
2000 State Highway 10, Waipapa 17 111

............................................................................................. and numbered ... ..
together with the specification, and other documents set out in the schedule attached to this statement.

On behalf of the Design Firm, and subject to: it ificati fth it
(i) Site verification of the following design assumptions S Ve CalOn O e SO Y S e
(i) All proprietary products meeting their performance specification requirements;

| believe on reasonable grounds that a) the building, if constructed in accordance with the drawings, specifications, and other
documents provided or listed in the attached schedule, will comply with the relevant provisions of the Building Code and that b),
the persons who have undertaken the design have the necessary competency to do so. | also recommend the following level of
construction monitoring/observation:

|:|CM1 |:|CM2 DCMS |:|CM4 |:|CM5 (Engineering Categories) or|:|as per agreement with owner/developer (Architectural)

(Name of Design Professional)

| am a member of: IEl Engineering New Zealand I:l NZIA and hold the following qualifications:.. ... T L 2

The Design Firm issuing this statement holds a current policy of Professional Indemnity Insurance no Iéss than $200,000*.

The Design Firm is a member of ACENZ: I:l Ve
A__
SIGNED BY 20NN PapesCh (signature)...... [/ F o
(Name of Design Professional)
ON BEHALF oF Haigh Workman Limited e Date. 10/06/2020

(Design Firm)

Note: This statement shall only be relied upon by the Building Consent Authority named above. Liability under this statement accrues to the
Design Firm only. The total maximum amount of damages payable arising from this statement and all other statements provided to the Building
Consent Authority in relation to this building work, whether in contract, tort or otherwise (including negligence), is limited to the sum of $200,000*.

This form is to accompany Form 2 of the Building (Forms) Regulations 2004 for the application of a Building Consent.
THIS FORM AND ITS CONDITIONS ARE COPYRIGHT TO ACENZ, ENGINEERING NEW ZEALAND AND NZIA

PRODUCER STATEMENT P$S1 October 2013 (reissued October 2017)



GUIDANCE ON USE OF PRODUCER STATEMENTS

Producer statements were first introduced with the Building Act 1991. The producer statements were developed by a
combined task committee consisting of members of the New Zealand Institute of Architects, Institution of
Professional engineers New Zealand (now Engineering New Zealand), Association of Consulting Engineers New
Zealand in consultation with the Building Officials Institute of New Zealand. The original suit of producer statements has
been revised at the date of this form as a result of enactment of the Building Act (2004) by these organisations to ensure
standard use within the industry.

The producer statement system is intended to provide Building Consent Authorities (BCAs) with reasonable grounds for
the issue of a Building Consent or a Code Compliance Certificate, without having to duplicate design or construction
checking undertaken by others.

PS1 Design Intended for use by a suitably qualified independent design professional in circumstances
where the BCA accepts a producer statement for establishing reasonable grounds to issue a Building Consent;

PS2 Design Review Intended for use by a suitably qualified independent design professional where the BCA
accepts an independent design professional’s review as the basis for establishing reasonable grounds to issue a Building
Consent;

PS3 Construction Forms commonly used as a certificate of completion of building work are Schedule 6 of NZS
3910:2013 or Schedules E1/E2 of NZIA's SCC 20117

PS4 Construction Review Intended for use by a suitably qualified independent design professional who
undertakes construction monitoring of the building works where the BCA requests a producer statement prior to issuing a
Code Compliance Certificate.

This must be accompanied by a statement of completion of building work (Schedule 6).

The following guidelines are provided by ACENZ,
Engineering NZ and NZIA to interpret the Producer

Statement. Professional Services during Construction Phase

There are several levels of service which a Design Firm
may provide during the construction phase of a project
(CM1-CM5 for Engineers3). The Building Consent Authority
is encouraged to require that the service to be provided by
the Design Firm is appropriate for the project concerned.

Competence of Design Professional

This statement is made by a Design Firm that
has undertaken a contract of services for the services
named, and is signed by a person authorised by that firm
to verify the processes within the firm and
competence of its designers.

Requirement to provide Producer Statement PS4

Building Consent Authorities should ensure that the
applicant is aware of any requirement for producer
statements for the construction phase of building work at

A competent design professional will have a ! € Nas )
the time the building consent is issued as no design

professional  qualification and proven current

competence through registration on a national competence
based register, either as a Chartered Professional
Engineer (CPEng) or a Registered Architect.

Membership of a professional body, such as Engineering
New Zealand (formerly IPENZ) or the New Zealand
Institute  of  Architects (NZIA), provides additional
assurance of the designer's standing within the
profession. If the design firm is a member of the
Association of Consulting Engineers New
Zealand (ACENZ), this provides additional assurance
about the standing of the firm.

Persons or firms meeting these criteria satisfy the term
“suitably qualified independent design professional”.

*Professional Indemnity Insurance

As part of membership requirements, ACENZ requires all
member firms to hold Professional Indemnity Insurance to
a minimum level.

The PI Insurance minimum stated on the front of this form
reflects standard, small projects. If the parties deem this
inappropriate for large projects the minimum may be up to

$500,000.

Producer Statements PS1, PS2, & PS4

professional should be expected to provide a producer
statement unless such a requirement forms part of the
Design firm’s engagement.

Attached Particulars

Attached particulars referred to in this producer statement
refer to supplementary information appended to the
producer statement.

Refer Also:

1 Conditions of Contract for Building & Civil Engineering Construction

NZS 3910: 2013
NZIA Standard Conditions of Contract SCC 2011

Guideline on the Briefing & Engagement for Consulting Engineering Services
(ACENZ/IPENZ 2004)

PN Guidelines on Producer Statements

www.acenz.org.nz
WwWw.engineeringnz.org
www.nzia.co.nz

N ) @i

engineering
new zealanc

2 e October 2013 (reissued October 2017)


http://www.acenz.org.nz/
http://www.ipenz.org.nz/
http://www.nzia.co.nz/
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ENVIRONMENTAL EFFECTS, MITIGATION MEASURES

A. Assessment of Environmental Effects

Impact on Surface Water (incl. flood times) Minor
Impact on Ground Water Minor

Impact on Soils Minor

Impact on Amenity Values Minor

B Public Health Issues:

Should access to the disposal area be discouraged? Yes
Will odour effects be greater than usual? No

Will noise effects be greater than usual? No

C. Mitigation Measures

Has conservative approach been taken in choosing system design capacity?_Yes, loading rate considered

Is system design robust (cope with fluctuations of load, climate)? Yes

Is level of treatment high? Medium - final treatment within soil

Protection against failure storage, alarms? Alarms

Is hydraulic loading rate conservative? Yes, loading rate considered

Is distribution area protected from hydraulic overload (interception drains)? Yes
Will soil type enhance treatment? Yes
Are desired separation distances attainable? (to surface water, groundwater, bores) Yes

Is the reserve area adequate? Yes, 30%
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ON-SITE DOMESTIC WASTEWATER MANAGEMENT
Advice to Home Owner/Occupier

Home owner and occupiers are legally responsible to keep their onsite wastewater system in good
working order. The following schedule gives advice on the use and maintenance of the system.

1. Use of the System

For the onsite wastewater system to work well there are some good habits to encourage and
some bad habits to avoid:

1.1

1.2

1.3

1.4

In order to reduce sludge building up in the tank:

(i)
(ii)
(iii)

(iv)

Scrape all dishes to remove fats, grease etc, before washing.

Keep all possible solids out of system.

Don’t use a garbage grinder unless the system has been specifically designed to
carry the extra load.

Don’t put sanitary napkins, other hygiene products or disposable nappies into the
system.

In order to keep bacteria working in the tank and in the land-application area:

(i)

(ii)
(iii)
(iv)
(v)

(vi)

Use biodegradable soaps.

Use a low-phosphorus detergent.

Use a low-sodium detergent in dispersive soil areas.

Use detergents in the recommended quantities.

Don’t use powerful bleaches, whiteners, nappy soakers, spot removers and
disinfectants.

Don’t put chemicals or paint down drain.

Conservation of water will reduce the volume of effluent disposed to the land-application
area, make it last longer and improving its performance. Conservation measures could
include:

(i)

(ii)
(iif)
(iv)

Installation of water-conservation fittings.

Taking showers instead of baths.

Only washing clothes when there is a full load.
Only using the dishwasher when there is a full load.

Avoid overloading the system by spacing out water use evenly. For example, not doing all
the washing on one day and by not running the washing machine and dishwasher at the
same time.
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2. Maintenance

2.1

2.2

2.3

2.4

The primary wastewater-treatment unit (septic tank) will need to:

(i)

(ii)
(iii)
(iv)
(v)

Be desludged regularly i.e. every 3 to 5 years, or when scrum and sludge occupy
2/3 of the volume of the tank (or first stage of a two-stage system).

Be protected from vehicles.

Have any grease trap cleaned out regularly.

Have the vent and/or access cover of the septic tank kept exposed.

Have the outlet filter inspected and cleaned.

The land-application area needs protection as follows:

(i)
(if)
(i)

(iv)
(v)

Where surface water diversion drains are required by the design, these need to be
kept clear to reduce the risk of stormwater runoff entering the effluent soakage
area.

No vehicles or stock should be allowed on trenches or beds.

Deep rooting trees or shrubs should not be grown over absorption trenches or
pipes.

Any evapotranspiration areas should be designed to deter pedestrian traffic.

The baffles or valves in the distribution system should be periodically (monthly or
seasonally) changed to direct effluent into alternative trenches or beds, if
required by the design.

Evapotranspiration and irrigation areas should have their grass mowed and plants
maintained to ensure that these areas take up nutrients with maximum efficiency.

For aeration treatment systems. Check equipment and:

(i)
(ii)
(iii)

Follow the manufacturer’s instructions for maintaining and cleaning pumps,
siphons, and septic tank filters.

Clean disc filters or filters screens on irrigation-dosing equipment periodically by
rinsing back into the primary wastewater-treatment unit.

Flush drip irrigation lines periodically to scour out any accumulated sediment.
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Appendix C — Site Photographs
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Figure 5 — Area of fill (not to be utilised for wastewater disposal).
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Appendix D — Borehole Log
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PO Box 89, 0245 Phone 09 407 8327

o, o320 I-IAIGH WORKMANE
Kerikeri, 0230 www.haighworkman.co.nz

New Zealand Civil & Structural Engineers info@haighworkman.co.nz
Borehole Log - BH1 Hole Location: Refer to Site Plan JOB No. 17 111
CLIENT: Arthur Cottle SITE: 2000 SH10, Waipapa
Date Started: 30/07/2019 DRILLING METHOD: Hand Auger LOGGED BY: EC
Date Completed: 30/07/2019 HOLE DIAMETER (mm) 50mm CHECKED BY:
Elgle ||
Soil Description = |85 D82 2 | Corrected Shear Vane |Scala Penetrometer
= ° © 3
Based on NZGS Logging Guidelines 2005 e § g 4z 3 g Strength (kPa) (blows/100mm)
o (7]
Grassed TOPSOIL comprising Silty CLAY, greyish brown, moist to wet, 0.0 |5 i jo s 10 15 2
stiff, medium plasticity. N C
Silty CLAY, greyish brown, moist, stiff, medium plasticity. %;
— XX
[ ;I
o5 | 12
CLAY with some silt, grey, moist to wet, very stiff, medium plasticity. |
wet
saturated, GROUNDWATER TABLE ENCOUNTERED at 0.9 mbgl [
1.0
End of hole at 1.1 m bgl (Target Depth) |
15
2.0
25
3.0
3.5
4.0
4.5

LEGEND

TOPSOIL TR Corrected shear vane reading ]

m CLAY SILT SAND - GRAVEL Remoulded shear vane reading L
S Scala Penetrometer °

Note: UTP = Unable to penetrate. T.S. = Topsoil. Bgl = Below ground level.
Groundwater identified at 0.8 m bgl.
Shear Vane and Scala penetrometer testing not undertaken. Average Soil Sensitivity -




Onsite Wastewater System
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Appendix E — Evapotranspiration Plants
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Coprosma

Hebe

Manuka

Weeping Mapou
Flax (fast)

Pokaka (slow)
Cabbage Tree (fast)
Rangiora (fast)
Lacebark (fast)
Ribbonwood (fast)
Poataniwha
Heketara
Poataniweta
Kohuhu (fast)

Jointed Twig Sedge
Longwood Tussock
Pukio

Toetoe (use native species-
not invasive Pampas Grass)

Umbrella Sedge
Oioi
Hooksedge

Canna Lilies, Taro, Aralia,
Fuschia, Philodendrons,
and Begonias

Coprosma propinqua
Hebe

Leptospermtm Scoparium
Myrsine Divaricata
Phormium Tenax
Elaeocarpus Hookerianus
Cordyline Australias
Brachyglottis Repanda
Hoheria Populnea
Plagianthus Regius
Melicope Simplex
Olearia Rani

Carpodetus Serratus
Pittosporum Tenufolium

Baumea Articulata
Carex Comans
Carex Secta

Cortaderia Fulvida
Cyperus Ustulatus
Leptocarpus Similis
Uncinia Unciniata
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017

FREEHOLD
Search Copy
R.W. Muir
Registrar-General

of Land

Identifier NAS6C/28

Land Registration District North Auckland

Date Issued 16 January 1985

Prior References

NA28C/985
Estate Fee Simple
Area 3.0750 hectares more or less

Legal Description Lot 2 Deposited Plan 102334

Registered Owners
Arthur William Cottle

Interests

573901.1 Gazette Notice (N.Z. Gazette 23.11.1978 page 3210) declaring the adjoining State Highway to be a limited
access road - 31.1.1979 at 10.51 am

Subject to a water drainage right over parts marked A and B on DP 102334 specified in Easement Certificate
B695154.1 - 9.7.1987 at 9.00 am

6027671.5 Mortgage to ANZ Banking Group (New Zealand) Limited - 2.6.2004 at 9:00 am

Transaction Id Search Copy Dated 3/07/19 2:21 pm, Page I of 2

Client Reference  cjohnson003 Register Only
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Executive Summary
Scope of Work
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Executive Summary

This investigation has been performed for a piece of land at 2000 State Highway 10, Waipapa (the ‘site’).
Historic use of the land for horticulture subjects the site to assessment under the Hazardous Activities and
Industries List (HAIL) and Resource Management (National Environmental Standard for Assessing and
Managing Contaminants in Soil to Protect Human Health) Regulations (NES-CS), under HAIL code A10.

It is understood the client proposes to construct six additional one-bedroom visitor accommodation units
on the site, as depicted on the proposed plan enclosed in Appendix A. These units are to be used as rental
accommodation, both short and long term.

The designated ‘liveable area’/ ‘proposed development area’, associated with the proposed units is to
undergo land use change following development. In accordance with the NES-CS, contaminated land
assessment is required with the change of land use. For the purpose of this investigation, a conservative
area of 6,000 m? has been allocated as detailed on Drawing No.17111/01 and 04 enclosed.

The site is zoned as Rural Production by FNDC. For the purpose of contaminated land assessment, the final
land-use scenario for the development will be Standard Residential with up to 10 % produce.

Through a detailed desktop study of available information to Haigh Workman, sampling visit and site
inspection, and the interpretation of analytical test results for the site the investigation has revealed:

e Following analytical testing, contamination has not been identified; no samples exceeded the
relevant adjusted SCS for Heavy Metals or Organochlorine Pesticides. There is not considered to
be a human health risk by the development proposal under assessment.

e There are no proposed earthworks at this stage of the subdivision application, therefore the
activity complies with earthworks controls set by FNDC, NRC and NES-CS.

e |t is considered that the consent can be granted for the proposed works, with no conditions
relating to contaminated land.

e Any future soil disturbance volumes must be assessed and abide by the rules set out in Section 11
of this report.
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1 Introduction

Haigh Workman Limited (Haigh Workman) was commissioned by Arthur Cottle (the Client) to undertake a
Detailed Site Investigation (DSI) for piece of land undergoing land use change at 2000 State Highway 10,
Waipapa (the ‘site’).

Historic use of the land for horticulture subjects the site to assessment under the Hazardous Activities and
Industries List (HAIL) and Resource Management (National Environmental Standard for Assessing and
Managing Contaminants in Soil to Protect Human Health) Regulations® (NES-CS).

1.1 Proposed Development

It is understood the client proposes to construct six additional one-bedroom visitor accommodation units
on the site, as depicted on the proposed plan enclosed in Appendix A of this report (Donaldsons Registered
Land Surveyors - Topographic Survey of Lot 2 DP 102334,17/10/2018, ref: 7321). These dwellings are to be
used as rental accommodation, both short and long term.

1.2 Land-use and Exposure Scenario

An assessment of the land-uses and exposure scenarios has been conducted in accordance with Ministry
for Environment (MfE) Contaminated Land Management Guidelines (CLMG), Methodology for Deriving
Contaminants for the Protection of Human Health (Methodology) and the NES-CS.

The designated ‘liveable area’ associated with the proposed units is to undergo land use change following
development. In accordance with the NES-CS, contaminated land assessment is required with the change
of land use. For the purpose of this investigation, a very conservative area of 6,000 m? has been allocated
as detailed on Drawing No.17111/01 and 04 enclosed.

Far North District Council (FNDC) mapping identifies the site to reside within the Rural Production zone.
For the purpose of contaminated land assessment, the final land-use scenario for the development will be
Standard Residential with up to 10 % produce. Taking into account the intensity of the development, and
assessment of existing residential units (used as short and long term rental accommodation) it was deemed
most appropriate to allocate a standard exposure scenario over a rural scenario.

1.3 Scope of Work

The purpose of this investigation was to determine the risk to human receptors at the site arising from
historical activities. The scope of works conducted by Haigh Workman comprise:
e Research, compile and review available desk study information.
e Site mapping and sample collection appropriate to the Conceptual Site Model (CSM) and rationale
presented within this report;
e Laboratory analysis of priority contaminants of surface and subsurface horizons and interpretation
of data obtained, and;
e Preparation of this report with site specific geoenvironmental recommendations.

! Resource Management (National Environmental Standards for Assessing and Managing Contaminants in Soil
to Protect Human Health) Regulations, 2011
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2 Site Description

Published historical and GIS data has been reviewed in detail and a summary of relevant information
pertaining to the site is provided in this section. Historical aerial photography is presented within Appendix
B and relevant site photography in Appendix C.

2.1 Identification

Address: 2000 State Highway 10, Waipapa
Legal Description: Lot2 DP102334
Co-ordinates: NZ Topo AV28 8383 0342

NZTM E1683830/ N6103416
Total Site Area: 30,750 m?
Area under Investigation 6,000 m? (conservative ‘liveable area’ associated with the development)

Area under Investigation

. 6,000 m? (understood to have been horticulture)
- subject to HAIL

A site location plan is presented as Drawing No.17 111 /01 within Appendix A.

2.2 Site Setting

Situated approximately 3.2 km to the north west of Kerikeri town centre, the site comprises an irregularly
shaped piece of former horticultural land.

An existing dwelling is situated to the north west of the property, with associated areas of hardstanding
(driveway, car parking etc.) and private gardens. To the south of the dwelling in the west of the property,
there are three large storage sheds within a metalled yard.

Six one-bedroom visitor accommodation units are situated to the central east of the site. Each has a carport
and small area of grassed outdoor space. The existing wastewater disposal fields for these units are
situated in dripper lines throughout the remaining orchard trees interspersed through the area. It is
proposed by the client to place a further six units to the adjacent east of this development, within an area
currently maintained as grass. For the purpose of this investigation, this area is referred to as the proposed
development site, and ‘liveable area’.

The site boundaries are predominantly vegetated, with some vegetated shelter belts to the north east and
north of the property.

Whiriwhiritoa Stream follows the southern site boundary, flowing to the east. Topographically the site is
generally flat, with a gentle gradient to the south towards the stream.

Surrounding land is mixed light commercial and orchard to the south west and north, and farmland to the
east and south. State Highway 10 (SH10) is situated to the west of the site. Waipapa commercial/ industrial
estate is to the adjacent west of SH10.
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3 Site History

Table 3-1 and Figure 1 outline a summary of HAIL codes identified during the desk study and site walkover
survey relevant to the site and surrounding land (up to 250 m).

Table 3-1 — HAIL Code Definitions
HAIL Code | Activities Common Contaminants

On-site

. o Arsenic, lead, copper, mercury; wide range of
Persistent pesticide bulk storage or use ) ; ] o o
. ) organic compounds including acidic herbicides,
Al10 including sport turfs, market gardens, .
organophosphates, and organochlorines (e.g.
orchards, glass houses or spray sheds. .
endosulfan on golf and bowling greens).

| Off-site (within250m)

. Hydrocarbons including PAHSs, solvents, and
F4 Motor vehicle workshops. . . .
metals contained in waste oil

Scrap yards including automotive .
. . . Metals, petroleum hydrocarbons (particularly
G4 dismantling, wrecking or scrap metal . .
d lube oils), solvents used for cleaning, and PCBs
yards.

. Depends on type of waste — biological hazards
Waste recycling or waste or wastewater o ) )
G6 (bacteria, viruses), metals, PAHs, semi- volatile
treatment.

organic compounds, and solvents.

Source: CLMG Schedule B:2004.

Figure 1 —Surrounding Land HAIL Plan

e O a0

SITE

Source: NRC Open Data

Taking into account the distance from the site, the identified surrounding HAIL activities are not considered
to pose a risk to the site.

On-site wastewater disposal systsems, such as those which are present onsite (situated to the north of the
site, and to the adjacent west of the proposed development site) are categorised under HAIL code G6
‘waste recycling or waste or wastewater treatment’. The existing system is to be retained but should the
system be decomissioned in the future, contaminated land assessment may be required should the owner

10 17111 Rev A



Detailed Site Investigation (DSI) Report

- HW Ref: 17111
I-lAl G H WO RKMAN g 2000 State Highway 10, Waipapa '

i . 3 September 2019
W  Civil & Structural Engineers For Arthur Cottle P

wish to re-use or redevelop that area of the site. At this stage, the wastewater disposal area is not
considered a risk to the receptors on-site as it is not changing use.

3.1 Ownership & Site Uses

A summary of historical site ownership and uses is provided in Table 3-2. Where applicable, relevant HAIL
codes and commonly arising contaminants are listed derived with reference to CLMG Schedule B?,
ANZSIC:2006% and AS 4482.1:2005* and site-specific research by Haigh Workman. Relevant Certificate of
Title documents are provided within Appendix H.

Table 3-2 — Historical Site Ownership & Uses

Comments
Date ‘ Ownership Land Use HAIL Code

Historic Title: NA625/81 (Ninety one acres and thirty perches more or less being Lots 2 and 3 on a plan
deposited in the Land Registry Office of Auckland as No. 22952 and being a portion of Old Land Claim
No. 60 situated in Block X of the Kerikeri Survey District)

21/05/1931 | Arthur E White (Waipapa farmer).

2/01/1940 | Walter H Knight (farmer).

22/07/1947 | Robert Jurisich (Waipapa farmer). Pasture®. -

02/09/1957 | Mabel Jurisich (Waipapa widow and administrator).

13/07/1966 | Brian L Jurisich (Waipapa farmer).

13/07/1966 | Cancelled as to Lot 3 Plan 22952.

22/04/1969 | Transfer of the residue to Leonard R T. Pasture?. -

Historic Title: NA9A/1306 (Part Lot 2 DP 22952, 33.1336 ha) (81 acres 3 roads 20 perches more or less

being Lot 3 DP 22952 and part of Old Land Claim No. 60.
13/07/1966 | Brian L Jurisich (Waipapa farmer). Pasture®. -

John R K Delamain (of Donnellys Crossing, farmer) &
30/01/1970 . ( y & ) Orchard*. Al10
Brenda Delamain.

25/09/1974 | Cancelled as to Lots1 -5 Plan 72637 and new CoT issued 28C/984 - 988 (inclusive).

Historic Title: NA28C/985 (Lot 2 DP 72637 and being part of Old Land Claim No. 60, 6.3820 ha)

25/09/1974 | John R K Delamain (Kerikeri farmer) & Brenda Delamain.
Orchard*. Al10

17/09/1975 | John A Jurisich (builder) & Patricia M Jurisich.

16/01/1985 | Cancelled asto Lot1 &2 Plan102334 and new titles issued - 56C/27 and 56C/28.

Current Title: NA56C/28 (Lot 2 DP 102334, 3.0750 ha)

16/01/1985 | Lots1 &2 being a Subdivision of Lot 2 DP 72637.

2 Ministry for Environment, Contaminated Land Management Guidelines Schedule B: Hazardous Activities and
Industries List (HAIL) with Hazardous Substances, 2004

3 Australian and New Zealand Standard Industrial Classification, 2006

4 Australian Standard, Guide to the Investigation and Sampling of Sites with Potentially Contaminated Soil Part1:
Non-Volatile and Semi-Volatile Compounds, 2005
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16/01/1985 | John A Jurisich (builder) & Patricia M Jurisich.

Frances M Brosnan & Patricia J Foreman (Kerikeri

08/02/1989 . Orchard,

Orchardists). becoming light
20/07/1994 | Frances M Brosnan (Kerikeri Orchardist) commercial A10 / NA
02/06/2004 | Arthur W Cottle & Janice M Cottle. and

residential®.

23/07/2017

Arthur W Cottle.
- Present

Sources: # - Historical aerial photography (see Appendix B).

3.1.1 Historical Photography
A review of relevant available aerial photography and historic site photography is included in Table 3-3.
Referenced historical aerial photography is presented as Appendix B.

Table 3-3 — Historical Aerial and Land Photography Review
Date ofimage  Review

e Site is being utilised as pasture, with the stream running along the southern
vegetated boundary as present day.

1953,1959 & e [tis considered the site itself remains undeveloped. A built structure is situated

1968 just outside of the south western site boundary.

e Surrounding land also comprises grassed fields bound by occasional vegetation,
considered of pasture use.

e Site considered to be most likely agricultural use or horticulture use. The visible
lines are likely to be tractor or crop rows, but could be the early stages of an

1970,1977, orchard. Hedges are visible along boundaries and intersecting the site.
1979, 1980, Orchards are developing within surrounding land, with horticulture visible to the
1981 &1982 south and beyond SH10 to the North West. Industrial/ commercial development

is taking place to the east of SH10, and to the north of Waipapa Road; residential
and commercial.

2000, 2002 &
2003

Orchard covers nearly all of the site with vegetated shelter belts at regular
intervals across the property, and an area of grass situated down slope of the area
under investigation in this report. A small area of built structures to the north
west of the site (considered to be dwelling and shed).

Waipapa commercial estate is well established to the west, the residential estate
to the north has expanded, and orchard remains in neighbouring land to the east
and south. Further horticulture has developed within the vicinity of neighbouring
land to the north east. The Petrol Filling Station (PFS) on the corner of Waipapa
Road and SH10 to the North West is present.

Orchard has been removed from slightly less than half of the western portion of
the site.
Two large sheds have been erected directly south of the aforementioned built

2007 structures. One is completed and one has been half constructed.
The vegetated shelter belt aligned north to south in the centre of the proposed
development area has been reduced.
A small unit is visible to the central north of the site, just inside the area of orchard.
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2009 & 2012

The proposed development area has been cleared of orchard and replaced with
pasture/ grass land.

Three units are now present situated centrally within the property, aligned from
north to south.

Both large sheds have been constructed.

2013

A fourth unit has been erected in the central north east of the property.
The footings for a third large rectangular shed have been established to the south
of the existing structures in the west of the site.

2015

A fifth unit and associated driveway has been constructed.
The third large rectangular shed has been partially constructed.

2016,2017,
2018

A sixth unit has been constructed to the west of the proposed development area.
The third large shed has been completed.

Surrounding land remains commercial to the west, residential and commercial to
the north and horticultural to the east and south.

Source: Haigh Workman archives, Google Earth Pro, FNDC and Retrolens5.

Aerial photography review suggests surrounding land has been subject to activities defined by the HAIL.

The closest HAIL activities are situated in the adjacent northern and eastern lots, utilised for horticulture

(A10). Waipapa commercial estate is situated beyond the State Highway to the east, and some commercial
to the north including a PFS.

Taking into account the topography, lateral distance, and shelter belts, it is considered contamination from

these sources at the site is highly unlikely.

5> www.retrolens.nz
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4 Consents and Permits

Haigh Workman conducted a detailed review of the available property file and the FNDC GIS database. A
summary of relevant information pertaining to building permits, licences, resource consents and
complaints are presented.

Consents, permits and complaints history were available within the property file, as summarised in Table
4-1. No complaints have been recorded within the property file.

Table 4-1 — Relevant Permits/Licenses/Consents

Date(s)

Permit No. &

Legal Description

Building Applications

Proposed Works

Compliance Record

BP-638468. . Building Permit applied for by F M
21/07/1988 Two dwellings.
Lot2 DP102334. Brosnan, and approved by FNDC.
Building Permit applied for by F M
BP-852392.
21/06/1990 Garage (59.4 m?). Brosnan & Ms P J Foreman, and
Lot2 DP102334.
approved by FNDC.
Building Permit applied for by F M
BP-852415. & PP Y
05/07/1990 Carport. Brosnan & Ms P J Foreman, and
Lot2 DP102334.
approved by FNDC.
) o Code of Compliance Certificate (CCC)
BC-2006-1265-0. Extension to existing .
30/10/2006 . applied for by A W Cottle, and
Lot2 DP102334. dwelling.
approved by FNDC.
. Code of Compliance Certificate (CCC)
BC-2007-293-0. Free standing fuel heater .
30/10/2006 o applied for by A W Cottle, and
Lot2 DP102334. (Kiwi Rad Kent).
approved by FNDC.
Code of Compliance Certificate (CCC)
BC-2005-419-0. Implement shed/ ]
09/03/2009 applied for by A W Cottle, and
Lot2 DP102334. packhouse (560 m?).
approved by FNDC.
Code of Compliance Certificate (CCC)
Implement shed/ ]
09/03/2009 | BC-2005-419-1. applied for by A W Cottle, and
packhouse
approved by FNDC.
. Code of Compliance Certificate (CCC)
BC-2005-1261-0. Storage building (504 .
14/10/2010 R applied for by A W Cottle, and
Lot2 DP102334. m?).
approved by FNDC.
Code of Compliance Certificate (CCC)
14/10/2010 | BC-2005-1261/1. Storage building. applied for by A W Cottle, and
approved by FNDC.
BC-2011-1500. _ .
2011 . Field Advice Note from FNDC
Lot2 DP102334. Unconsented dwellings . .
regarding un-consented building
BC-2012-369. and shed. )
June 2012 work at the site.
Lot2 DP102334.
o Code of Compliance Certificate (CCC)
BC-2010-1565-0. Storage building (414 .
12/04/2016 ) applied for by A W Cottle, and
Lot2 DP102334. m?).
approved by FNDC.
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Storage building. Code of Compliance Certificate (CCC)
BC-2010-1565-1. i i
12/04/2016 Year first constructed applied for by AW Cottle & ] M
Lot 2 DP102334.
2015. Cottle, and approved by FNDC.
Freestanding addition to
existing dwelling with Code of Compliance Certificate (CCC)
BC-2015-413-0. .
08/03/2017 Lot 2 DP 102334 two bedrooms, games applied for by A W Cottle, and
o} .
room, wood burner and approved by FNDC.
carport.
Freestanding addition to
existing dwelling with 2
& & Code of Compliance Certificate (CCC)
BC-2015-413-1. bedrooms, games room, ]
08/03/2017 applied for by A W Cottle, and
Lot2 DP102334. wood burner and
. approved by FNDC.
carport. First constructed
2017.
Boat Shed and 3 Free
Standing Holiday . .
BC-2012-244. ) ) Request for further information
July 2018 Accommodation Built . .
Lot2 DP102334. . . issued by FNDC to client.
without a Building
Consent
Construction of a new
COA-2018-4141-0. | timber implement shed
2018 . o Cancelled.
Lot2 DP102334. without obtaining a
building consent.

Planning & Resource Consents

_ No details recorded in property file.

Monitoring

No details recorded in property file.
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A review of available GIS data held by local (FNDC) and territorial (Northland Regional Council (NRC))
authorities was conducted in relation to flooding, discharges and waste management.

5.1 Flooding and Hydrology

Table 5-1 provides a summary of the potential flood risks and existing known hydrological sources.

Table 5-1 — Summary of Potential Flooding and Hydrological Occurrences

Watercourses within
500 m (Classified and
Unclassified)

Surface Water
Features within 250
m (Ponds, lakes etc)

Flood Risk

Flood Susceptibility

Private wells within 1
km

16

Presence/ Location

Whiriwhiritoa Stream follows the
southern site boundary.

Comments

The watercourse converges and forms
into Waipapa Stream, flowing to the
east into the Pickmere Channel.

None known.

The southern boundary of the site
is identified to be at risk of flooding
from the 10 and 100 year storm
events.

The proposed development area is
not identified to be at risk of
flooding, situated > 50 m outside of
the flood risk zone.

NRC and FNDC GIS databases indicate
the site as an area inside that modelled
for anticipated maximum flood levels
for both 10 and 100 year storm events,
(including provisions for climate
change).

Low.

Geology mapping indicates the site to
be underlain by alluvial soils.
Appropriate surface water management
must be designed to ensure the lower
elevations of site are suitably protected
from run-off.

26 no. private wells - of which
seven are inactive, and 19 active.

The closest is situated approx. 50
m north of the site (LOC. 201278).

The recorded private wells are for mixed
purposes including domestic,
monitoring and exploration.

The closest private well is recorded as
for domestic purposes. Formed in 1986
to a depth of 21.70 m with static
groundwater at 1.20 m. The borehole is
within the adjacent Lot 1 DP 102334.
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None recorded on GIS system. The
Main Northland Aquifer underlies
the site.

Source Protection

Zones within 500 m

Aquifers are generally protected water
sources and as such no preferential
contamination pathway (proposed piling
etc) should be opened up to aquifers.

Figure 2 - Anticipated 10 and 100 year Flood Events. Source: NRC Maps
D A 3 AN s \ ~

‘ I VR

1
Flood Hazards 10 Year Flood Extent
#1 10 Year Flood Extent

Flood Hazards 100 Year Flood Extent |
2011-2015
100 Year Flood Extent

5.2 Discharges and Waste Management

Relevant information is summarised in Table 5-2 relating to waste management and discharges to land, air

and water within the vicinity of the site.

Table 5-2 — Summary of Discharges and Waste Management
Presence/ Location

Materials and/ or Wastes

None.
Associated with the Site

Comments

No visible and/or olfactory evidence of
ground contamination recorded
during the site inspection.

One Liquefied Petroleum Gas
(LPG) above ground vessel with
associated electric vaporiser,

Hydrocarbon
within 500 m

Storage BN
situated to the south eastern

corner of 391 Waipapa Road,
approx. 180 m to the north of the
nearest site boundary.

Stored within an open shelter and
upon a concrete hard standing. If
accidentally emitted into the
environment, the LPG will vaporise
when not under pressure, and
therefore will not cause a risk to
neighbouring land users or ecological
systems, including water.
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Off-site fuel storage . .
. Not considered to pose a risk to the
approximately 400 km north west

at BP PFS.

site due to distance.

Product Spill/ Loss

. o None recorded.
History within 1 km

Recorded Discharges to

] None recorded.
Land, Air and Water

The site Is well maintained and no
None recorded. stockpiled waste was identified during
the inspection.

Landfilling/ Tipping on or
within 250 m

Waste Management

_ . None recorded.
Facilities within 1 km

. No site-specific ground gas risk
Ground Gas Risk Low to moderate )
assessment is warranted.
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6 Geology & Site Characteristics

6.1 Published Geology

The site is indicated to be directly underlain by soils of the Undulating Terraces and Lowlands comprising
Waipapa Clay (YF). Soil deposits at the site are typically described and categorised as imperfectly to very
poorly drained.

The published geology map for the area indicates the base geology as Alluvium (Al»): mud, sand and gravel
with minor peat, forming river bed and flood plain deposits up to 10 m above stream or sea level, in places
forming a thin (1 - 3 m) veneer over rugged surfaces of lava flows (F61, F62); unconsolidated to very soft.
Un-weathered.

GNS Mapping show the site to be underlain by Basalt (Pvb) of the Kerikeri Volcanic Group, typically
described as ‘Basalt lava, volcanic plugs and minor tuff . Adjacent to the south of the site alluvial soils (eQa)
of the Tauranga Group are identified, described as ‘Poorly to moderately unconsolidated mud, sand, gravel
and peat or lignite of alluvial, swamp and estuarine origin’.

Figure 3 — Published Geology (NZMS 290 Sheet P04/05) - Soils

Figure 4 — Published Geology (NZMS 290 Sheet P04/05) - Rocks

=2 o
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Figure 5 — Published Geology (GNS Map 2) - Rock

6.2 Visual Inspection

Based upon a site walkover inspection conducted by Haigh Workman and information contained on
geological plans, it is considered that the soils directly underlying the site typically comprise a layer of
natural soils derived from alluvial deposits.

Grassed topsoil and shallow natural soils were noted to be mainly silty clays. Made ground soils were only
identified within four samples;

e Samples ES8, ES22, ES23 and ES24 were all retrieved within burn piles used to burn natural felled
materials from the property. Visually charcoal and some ash were present, but there were no
unnatural odours or staining.

Patches of grass were occasionally bare directly beneath vegetation (due to the shade created) or within
areas regularly accessed such as alongside the gravel driveway. Asides from this the grassed surface
coverings and existing vegetation showed no signs of stress, discolouration or deterioration except from
that from the aforementioned natural burn sites. To support this assumption, samples were retrieved
within all soft surface types.

A temporary container unit was to the north western corner of the investigation area. There were no
permanent structures within the investigation area. There were no materials stored on the site and no
identifiable sources of contamination were recorded.

A drain follows the extent of the eastern boundary leading into Whiriwhiritoa Stream to the south.

The topography and soil type suggest that rainfall generally soaks into the ground. In extreme events runoff
is expected to occur as sheet flow towards the south and entering Whiriwhiritoa Stream on the southern
boundary. A defined stormwater flow path was visible to the south of the investigation area, as identified
on enclosed Drawing No.02. The land in this region dipped and navigated towards the drain on the eastern
site boundary, as photographed in Appendix B.

Visually there was minimal evidence of waterlogging and saturated soils across the site, with only one small
area of grass to the western side of the investigation area demonstrating wet surface soils. Site
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investigations were undertaken during the winter months following a period of heavy rainfall, and it is
considered this area to be the result of recent weather events.

Shallow soils represented good draining properties, and there were minimal signs of erosion within the
site. Springs, wells and other ground water source features were not noted during the Haigh Workman site
walkover survey.

A Land Information Memorandum (LIM) report has not been included within the scope of works and is not
subject to this review. It would be reasonable to obtain for any further information about the area that
may be recorded on the local authority GIS database which could otherwise cause restrictions or highlight
land hazards that may be raised at the time of building development.
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7 Preliminary Conceptual Site Model

Based on the desk study findings, a combined Preliminary Conceptual Site Model (PCSM) and conceptual
exposure model has been developed for the proposed future exposure scenario of Standard Residential
with 10 % produce.

The PCSM summarises the understanding of the surface and sub-surface features, the potential
contaminant sources, transport pathways and receptors in order to assess potential contaminant linkages.
In assessing the likely primary contaminants present at the site, reference has been made to CLMG
Schedule B® and the Methodology.

A qualitative risk assessment has also been made of the likelihood of any potential contaminant linkage
and significance. The PCSM is presented schematically as Drawing No. 17 111/03 within Appendix A.

In summary, the PCSM has identified the following potential contaminant linkages which could result in an
unacceptable risk to human and/or ecological receptors:

e Ingestion, inhalation of dust, dermal contact and plant uptake of potential heavy metals and
chemicals (including organochlorine pesticides) in shallow soils associated with historic land uses
(orchard), considered to pose a moderate to high risk to site end-users, construction workers,
adjacent land users and proposed landscaping.

e Possible leachable heavy metals and chemicals in shallow soils, posing a moderate risk to
controlled waters via migration (specifically the nearby Stream and underlying Main Northland
Aquifer).

7.1 Data Integrity

This desk study has been collated from information provided by and within interviews with the Client, the
property file held by FNDC, available online GIS databases, aerial mapping, site photography and Haigh
Workman archives. These sources provide a high level of confidence in the desk study and PCSM at this
stage.

& Ministry for Environment, Contaminated Land Management Guidelines Schedule B: Hazardous Activities and
Industries List (HAIL) with Hazardous Substances, 2004
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8 Fieldwork

Haigh Workman scoped a contaminated land ground investigation in accordance with CLMG and NES-CS.
The investigation was designed to comply with Rule 8(2) of the NES-CS. Fieldworks were conducted by a
Suitably Qualified and Experienced Practitioner (SQEP), as follows:

e The site works took place on 30 July 2019 and comprised the sampling of topsoil and shallow soils
from 18 locations to retrieve 24 samples from a maximum depth of 0.10 m below ground level (bgl)
across the area under investigation.

8.1 Access Constraints

During the fieldwork access was made available to Haigh Workman across the whole of the site.

8.2 Sampling and Analysis Quality Objectives
Objectives of the derived sampling regime were to:

e Sample all artificial and natural strata which may come into contact with receptors identified
within the PCSM.

e Provide general coverage of the site, in particular areas subject to HAIL in accordance with CLMG
No.5, Appendix B;

e Provide sufficient analytical laboratory data to conduct statistical analysis on any contaminant
over the relevant threshold value for the designated final land-use, and;

e Determine the accuracy and reliability of the sampling and laboratory analysis techniques through
duplicate sampling.

8.3 Sampling Methodology & Analysis Plan

Minor ground disturbance for sampling activities was conducted as a permitted activity under NES-CS
regulation 8(2), where soil sampling is defined within regulation 5(3) to ‘determine whether or not it is
contaminated, and if it is, the amount and kind of contamination’. Any adverse effects from sampling
activities are considered to be minor.

The PCSM and desk study formed the basis of the systematic sampling plan. The procedures and principals
outlined in CLMG No. 57 were followed when determining sample quantities and locations. CLMG No. 5
Appendix B provides calculations to determine the number of samples when forming a grid and the
associated reliability of data at 95 % confidence level. Based on a HAIL area of 6,000 m? a minimum of 15
samples are required on a 19.6 m grid. As 18 sampling locations were utilised for this investigation, it is
considered adequate sampling activities have been undertaken.

Soil sample rationale for the detailed investigation is presented in Table 8-1.

7 Ministry for Environment, Contaminated Land Management Guidelines No. (Ministry for Environment) 5,2011
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Table 8-1 — Sampling Rationale
Depth of

Sample ID Rationale Testing Suite Samples
(m bgl)

Samples retrieved following guidance in MfE
for a non-judgemental systematic grid
sampling pattern across the proposed

ES1-ES3 & development and allocated liveable area. This | ® NES Heavy Metals
ES7 - ES15, is to achieve a reliable site coverage and to e Organochlorine 0.00-0.10
ES19 - ES21 isolate any potential hotspots and/ or resulting Pesticides*

levels of historic pesticide and/ or chemical
application.

Samples retrieved judgementally following | © NES Heavy Metals
ES22 - ES24 guidance in MfE to isolate the identified natural | ¢  Organochlorine 0.00-0.10
burn sites. Pesticides*

Duplicate samples obtained as required by MfE

to determine accuracy and reliability of heavy As per
ES4 - ES6 &

metal testing, for quality assurance and control. | ¢  NES Heavy Metals primary
ES16 - ES18

Number of duplicates equivalent to 1 duplicate sample

sample per 10 samples.

* - Not a priority contaminant, analysis undertaken on select samples.

Sampling locations are presented on Drawing No. 17 111/04 within Appendix A. The grid and sample
locations were measured out on site by hand from known boundary positions.

8.3.1 Sampling Methods and Field Quality Assurance and Quality Control (QA/QC)

Sampling holes were formed utilising a 100 mm diameter hand auger and/ or a stainless steel trowel.
Between samples, the equipment was decontaminated by brushing, spraying with clean potable water and
rinsing with high purity de-ionised water.

Appropriate Personal Protective Equipment (PPE) was used by Haigh Workman staff including disposable
nitrile gloves, highly visible vest and steel toe capped boots.

Samples were immediately sealed and labelled within appropriate sample jars:
o Glass jars with sealed metal lids for composite testing.

Samples were stored and transported to Hill Laboratories in Hamilton within cool-boxes. Temperatures
were maintained by frozen cool packs. Records of fieldworks and quality control including sample records
and chain of custodies are included within Appendix E.
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8.3.2 Laboratory QA and QC

Selected samples of shallow natural soils were scheduled and tested for the primary contaminants under
subcontract with RJ Hill Laboratories Limited, an IANZ® and NZS/ISO/IEC17025:201 8% accredited laboratory
incorporating the aspects of ISO 9000:2015'° relevant to testing laboratories.

Records of laboratory quality assurance and quality control are presented in Appendix E of this report. The
results of soil analysis including testing methodologies as received from the laboratory, are presented in
Appendix F.

Information on the overall variability or precision of both the sampling technique and the analytical
laboratory was performed by duplicate analysis. Duplicate samples were retrieved in accordance with
CLMG No. 5 Section3.9.1.

Retrieving a duplicate sample involves two samples being obtained from the same sampling location
(primary and duplicate samples), placed in separate containers and sent to the laboratory under different
names. A single duplicate sample was collected for every 10 samples. The sample results can then be
compared to assess whether they comply with an acceptable percentage difference (30 to 50 %). The
results of duplicate variance analysis are presented in Table 9-3.

8 International Accreditation New Zealand which represents New Zealand in the International Laboratory
Accreditation Cooperation (ILAC).

° New Zealand Standard, General Requirements for the Competence of Testing and Calibration Laboratories,
2018.

101S09000: Quality Management Systems.
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9 Results of Chemical Testing

9.1 Data Evaluation (QA/QC)
Laboratory test data was reviewed by Haigh Workman for completeness and consistency.

For each analyte, the results were evaluated against the relevant exposure scenario SCS presented within
the Methodology, reproduced by Haigh Workman and included as Appendix G.

Statistical analysis was not undertaken as no samples exceeded the relevant SCS.

9.2 Basis for Guideline Values

The exposure scenario for the investigation, forms one of the five recorded in the Methodology. The
laboratory results can be compared directly to published SCS values for the Standard Residential with10 %
produce as Regulation 7(2) of the NES-CS is satisfied.

SCS values within this report have derived from the Methodology publication, summarised by Haigh
Workman in Appendix G. Where a contaminant is listed within the Methodology as having No Limit (NL), a
SCS of 10,000mg/kg has been applied.

All results have been compared to national background threshold levels for non-volcanic soils as outlined
in Auckland Council Technical Publication (TP153).

9.3 Rationale for Composite Analysis

Analytical testing of samples obtained during the Haigh Workman ground investigation were tested in
accordance with Section 3.6.4 of MFE CLMG No.5, 2011 ‘Site Investigation and Analysis of Soil’. Composite
sampling is defined within this document as ‘collecting individual samples from different locations and
bulking and mixing an equal mass of the samples (called sub-samples) together to form one composite
sample’.

A site with a history of horticulture is well suited for composite sampling, characterised by land where ‘low-
concentration, uniform contamination is present and can be confirmed by site history’.

Relevant guidance within MFE CLMG No.5 regarding composite analysis includes the following;

e Areliable and comprehensive site history has been compiled for the site, so areas of hot spots or
broad-scale contamination are known;

e No more than four sub-samples should be used to make up the composite;

e  Sub-samples must be taken from areas with similar history (similar contaminants and contaminant
distribution);

e Compositing must be undertaken in the laboratory, and original samples retained for possible
retesting;

11 Auckland Regional Council Technical Publication No. 153, Background Concentrations of Inorganic Elements in
Soils from the Auckland Region’, October 2001, reprinted April 2002.
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e When comparing composite results against guideline values, the SCS guideline value must be
adjusted by dividing the value by the number of sub-samples in the composite:

Guid lin Valu
Numb r of subsampl s in composit

Adjust d Guid lin Valu ()C)) =

9.4 Results

The chemical analysis results and screening criteria are summarised in this section. Samples presented
were derived from composites of three samples, retrieved from depths up to 0.10 m bgl.

Samples were retrieved as follows;

e Eighteen primary samples (total of six composites) and two duplicates (total of two composites) were
retrieved from the investigation.

All samples were analysed for NES Heavy metals in composites of three. Two composites were also
analysed for Organochlorine pesticides, and the pH of the primary samples was also determined.

9.4.1 NES Heavy Metals and pH
Table 9-1 summarises the results and associated assessment criteria SCS. The composite duplicate samples
have not been included in the results table, but presented in Table 9.4.

Table 9-1 — Summary of Soil Concentrations - NES Heavy Metals & pH

TP153

. No. of No. of
Adjusted SCS Non- Volcanic
Analyte Results el samples > samples >
(mg/ke) SCS TP153

Range of

Heavy Metals

Arsenic <2 6.67% 0.4-12 0 0
Boron <20 NL/3,333% 2-45 0 0
Cadmium 0.13-0.25 1# <0.1-0.65 0 0
Chromium (Ill) 23 -38 NL/3,333% 5 .55 0 0
Chromium (IV) <0.4 153.3# 0 0
Copper 11 -26 NL/3,333% 1-45 0 0
Lead 11.6-14.8 70# <5-65 0 0

All above the

predicted

Mercury 0.57-0.87 103.3# <0.03-0.45 0

background

levels

pH (pH Units)
pH

Table based on a standard residential with upto 10 % produce end-use; SCS - Soil Contaminant Standard; NL — No Limit; # - SCS derived by dividing original SCS by number

of samples in a composite test. NOTE: results reported for lead and mercury are total recoverable, not inorganic.

NOTE: TP153 Non-Volcanic Soils - sourced from Table 3 of TP153:2001 Background Concentrations of Inorganic Elements in Soils from the Auckland Region

9.4.2 Organochlorine Pesticides
Two composite soil samples (comprising three samples each) were tested for organochlorine pesticides.
Pesticides are not considered to be priority contaminants, but may be present as spray residue. Testing
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was scheduled to confirm residual levels following historic spraying. These were distributed across the site
to achieve a broad coverage of land.

Table 9-2 — Summary of Soil Concentrations - Organochlorine Pesticides

No. of Samples
SCS

Determinand Range of Results . Samples  Exceeding the
(composites of 3)
>SCS SCS

Organochlorine Pesticides (mg/kg dry weight, unless specified)

Aldrin ‘ <0.015-<0.017 130* 0
alpha-BHC <0.015-<0.017 266.67% 0
beta- BHC <0.015-<0.017 10# 0
Gamma- BHC (Lindane) <0.015-<0.017 19% 0
Total Chlordane (cis and trans) <0.04 0.57% 0
Endosulfan <0.015-<0.017 1.33# 0
Endrin <0.015-<0.017 6.33# 0 N/A
Heptachlor <0.015-<0.017 433" 0
Heptachlor epoxide <0.015-<0.017 23.33# 0
Hexachlorobenzene <0.015-<0.017 7% 0
Methoxychlor <0.015-<0.017 106.67% 0
Dieldrin <0.015-<0.017 0.87# 0
Total Reported DDT Isomers <0.09-<01 23.33% 0

Table based on a standard residential with upto 10 % produce end-use; SCS — Soil Contaminant Standard; # - SCS derived by dividing original SCS by number of samples in a

composite test.

9.5 Laboratory QA/QC

Two duplicate composite samples (comprising three individual samples each) were analysed for the
purpose of quality assurance and quality control in this investigation.

When comparing results for the primary and duplicate samples, acceptable relative differences are of less
than 30 to 50 %, depending on the analyte.

A summary of applying this equation to the duplicate results is included within Error! Reference source
not found., following the equation;

)Primary Result — Duplicate Result)
X

100
Mean Result

Relati e Percentage Di( (erence =

All but one result recorded acceptable relative difference values of less than 50 %.

Composite ES1 - ES3 (primary) and ES4 - ES6 (duplicate) exceeded the accepted 50 % relative difference
recording 58.1 % for copper. It is considered that this variability is not due to sampling or testing
techniques, but likely due to the variable presence of copper in soils across these composite samples.

Copper was shown to be below the approved human health limit and within the accepted predicted
background range for all samples retrieved from the site, and therefore not a risk to the final end-use.
Therefore this relative difference is not considered to have an effect on the actual findings.
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Table 9-3 - Summary of Relative Difference

Relative Difference (%)

ES1, ES2, ES3
(primary)
ES4, ES5, ES6
(duplicate)
ES13, ES14, ES15
(primary)
ES16, ES17,ES18
(duplicate)

Arsenic

Boron

Cadmium

Trivalent Chromium (l11)

Hexavalent Chromium (VI)

Total Recoverable Chromium

Copper

Lead

Mercury

Within Acceptable Limits

9.6 Site Characterisation

9.6.1 Standard Residential with 10 % Produce Scenario

Following analytical testing, it can be concluded that contamination has not been identified within the area
under investigation. No samples exceeded the relevant adjusted SCS for Heavy Metals or Organochlorine
Pesticides.

There is not considered to be a human health risk within the investigation area for the exposure scenario
of Standard Residential with 10 % produce.

9.6.2 Background Concentrations

As the NES-CS does not apply to a piece of land which has a DSI demonstrating contaminants in or on the
site are at, or below, background concentrations, the soil test results have also been compared to
background levels. Background levels have been sourced from Auckland TP153:2001 Table 3.

All heavy metals except for Mercury (Hg) recorded concentrations within the published background
concentrations for non-volcanic soils (TP153) when tested. It should be noted that mercury is not a risk to
human health at the site, being well below the human health guideline limits, rather when compared to
predicted background levels in soil Hg shows a marginal elevation.

Mercury can be found in some pesticides and fertilisers but this is a relatively insignificant source in the
New Zealand environment, and therefore the environmental impacts of Hg from this source are limited. It
is not considered to be a contributor for this site as no pesticides recorded concentrations above the limit
of detection when tested, and there are no records of any storage or mixing to have taken place at the
property.

It is considered that the marginal Hg elevation is not the result of on-site activities, but from non-point
source migration. Mercury is naturally emitted into the atmosphere (i.e. from volcanoes, the weathering
of rocks, forest fires, soil dust, and from the ocean, etc.) and unnaturally by human activities (i.e. the
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burning of fossil fuels and waste, crematoriums etc.). Mercury moves freely throughout the earth’s
atmosphere in a complex combination of transformations and transport depositing onto both land and
water!?. The soils across the site show uniform levels of mercury (0.57 - 0.87 mg/kg) which is in keeping
either with natural background levels, or with atmospheric deposition of the element.

As a result of the mercury readings, we are unable to implement Section 9(5) of the NES-CS without a site
specific assessment of background levels. Therefore the land remains covered by the NES-CS at this stage.

9.6.3 Groundwater

Groundwater was encountered during the investigation at 0.9 m bgl, during a hand augered borehole to a
depth of 1.1 m (enclosed in Appendix D of this report). This is understood to be the winter ground water
level.

9.6.4 Leachability
Leachability testing was not conducted as no samples exceeded the relevant SCS.

12 Technical Report - Mercury inventory for New Zealand: 2009, Prepared for the Ministry for the Environment
by Leila Chrystall and Andrew Rumsby, Pattle Delamore Partners Limited, August 2009.
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10 Revised Conceptual Site Model

The PCSM has been revised in light of the ground investigation and the chemical analysis results.

The revised CSM has identified no potential pollutant linkages which could result in an unacceptable risk
(classified as greater than ‘low’) to identified receptors on the PCSM within the area of site subject to this

investigation.
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11 Regulatory Requirements

It is considered that the proposed works fall within the jurisdiction of FNDC, NRC and of the NES-CS:2011.

11.1.1 District Plan Assessment

At present the site is zoned ‘Rural Production’ by the FNDC District Plan. According to rule 12.3.6.1.1 of the
district plan excavation and/or filling activities are a permitted activity not requiring resource consent
provided:

Excavation and/or filling, excluding mining and quarrying, on any site in the Rural Production Zone or Kauri
Cliffs Zone is permitted, provided that:

a) it does not exceed 5,000 m?in any 12 month period per site; and

b) it does not involve a continuous cut or filled face exceeding an average of 1.5m in height over the
length of the face i.e. the maximum permitted average cut and fill height may be 3m.

Filling in any zone shall meet the following standards:

a) The fill material shall not contain putrescible, pollutant, inflammable or hazardous components,
and;

b) The fill shall not consist of material other than soil, rock, stone, aggregate, gravel, sand, silt or
demolition materials, and;

c) The fill material shall not comprise more than 5 % vegetation (by volume) of any load.

11.1.2 NES-CS
As the site is categorised under the HAIL, the requirement for resource consent is triggered and managed
by the NES-CS:2011;

8(3) (c) The volume of the disturbance of the soil of the piece of land must be no more than 25 m> per 500

m-.

8(3) (d)(ii) Soil must not be taken away in the course of the activity, except that for all other purposes
combined, a maximum of 5 m> per 500 m? of soil may be taken away per year.

The NES-CS describe a ‘piece of land’ as the piece of land that has had, currently has, or most likely has had
activities listed on the HAIL. This equates conservatively to the total area under investigation in this report;
6,000 m?. Table 11-1 summaries the allowable soil disturbance limits, removal limits and proposed works;

Table 11-1 - Soil disturbance and removal

FNDC NES-CS Proposed
- Proposed
HAIL Area Excavation Allowable Allowable . removal
disturbance

(m?) and/or filling disturbance removal (m?3)

(m3)

(m?) (m?) (m3)
6,000 5,000 annually 300 60 0 0

At this stage of the application no earthworks are proposed. Therefore the activity complies with
earthworks controls set by the NES-CS. This should be reassessed at the time of future Building Consent.
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It is considered that the consent can be granted for the proposed works, with no conditions relating to
contaminated land. Any future soil disturbance volumes must be assessed and abide by the rules set out
in Section 11 of this report.
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12 Limitations

This report has been prepared for the use of Arthur Cottle with respect to the particular brief outlined to
us. This report is to be used by our Client and their Consultants and may be relied upon when considering
contaminated land advice. The information and opinions contained within this report shall not be used in
any other context for any other purpose without prior review and agreement by Haigh Workman Ltd.

If any of the assumptions outlined in Section 1 are incorrect, then amendments to the recommendations
made in this report may be required. The comments and opinions presented in this report are based on
the findings of the desk study, ground conditions encountered during an intrusive sampling visit performed
by Haigh Workman and the results of tests carried out within one or more laboratories. There may be other
conditions prevailing on the site which have not been revealed by this investigation and which have not
been taken into account by this report. Responsibility cannot be accepted for any conditions not revealed
by this investigation.

Any diagram or opinion on the possible configuration of strata, contamination or other spatially variable
features between or beyond investigation positions is conjectural and given for guidance only.
Confirmation of ground conditions between sampling points should be undertaken if deemed necessary.

It should be noted that ground gas and groundwater levels may vary due to seasonal fluctuations, tidal
flows and/or other effects.
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Appendix A — Drawings

Drawing No. Drawing Title
17111/01 Site Location Plan 1:5,000
17111/02 Site Features 1:1000
17111/03 Preliminary Conceptual Site Model (PCSM) NTS
17111/04 Sampling Location Plan 1:500
) Donaldsons Registered Land Surveyors. Topographic Survey of Lot 2 As shown
DP 102334. Ref 7321, dated 17/10/2018.

NTS: Not to Scale
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Figure 6 - Historic Aerial Photograph - 1953 (Source: Retrolens)




Detailed Site Investigation (DSI) Report

- HW Ref:17111
HAIG H WO RKMAN g 2000 State Highway 10, Waipapa 3 September 2019

WM  Civil & Structural Engineers For Arthur Cottle

Figure 8 - Historic Aerial Photograph - 1968 (Source: Haigh Workman Archives)
»

40 17111 Rev A



Detailed Site Investigation (DSI) Report

- HW Ref:17111
HAIG H WO RKMAN g 2000 State Highway 10, Waipapa 3 September 2019

WM  Civil & Structural Engineers For Arthur Cottle

Figure 10 - Historic Aerial Photograph - 1977 (Source: Haigh Workman Archives)
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Figure 12 - Historic Aerial Photograph - 1979 (Source: Retrolens)

Figure 13 - Historic Aerial Photograph - 1980 (Source: Haigh Workman Archives)
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Figure 14 - Historic Aerial Photograph - 1981 (Source: Retrolens)




Detailed Site Investigation (DSI) Report

- HW Ref: 17111
HAlGH WO RKMAN g 2000 State Highway 10, Waipapa '

4 ’ 3 September 2019
WW  Civil & Structural Engineers For Arthur Cottle P

Figure 16 - Historic Aerial Photograph - 2000 (Source: FNDC Online GIS)
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Figure 18 - Historic Aerial Photograph - 2003 (Source: Google Earth Pro and Quick Map Overlay)




Detailed Site Investigation (DSI) Report

- HW Ref: 17111
I-lAl G H WO RKMAN g 2000 State Highway 10, Waipapa '

i . 3 September 2019
W  Civil & Structural Engineers For Arthur Cottle P

Figure 20 - Historic Aerial Photograph - 2009 (Source: Google Earth Pro and Quick Map Overlay)
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Figure 22 - Historic Aerial Photograph - 2013 (Source: Google Earth Pro and Quick Map Overlay)

h - 2015 (Source: FNDC Online GIS)

v
\




Detailed Site Investigation (DSI) Report

- HW Ref: 17111
I-'AI G H WO RKMAN g 2000 State Highway 10, Waipapa '

i : 3 September 2019
W  Civil & Structural Engineers For Arthur Cottle P

Figure 24

- Historic Aerial Photograph - 2013 (Source: Google Earth Pro and Quick Map Overlay)
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Figure 26 - Historic Aerial Photograph - 2017 (Source: Google Earth Pro and Quick Map Overlay)
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Figure 28 - Historic Aerial Photograph - March 2018 (Source: Google Earth Pro and Quick Map Overlay)
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Appendix C — Site Photography

51 17111

HW Ref: 17111
3 September 2019

Rev A



Detailed Site Investigation (DSI) Report

-a HW Ref: 17111
I-IAI GH WO RKMAN g 2000 State Highway 10, Waipapa 3 September 2019

W  Civil & Structural Engineers For Arthur Cottle

Site Inspection & Sampling Visit - 30 July 2019
Figure 29 - Taken from the south eastern site corner towards area under investigation

Figure 30 - Area under investigation, looking north
i
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Figure 31 - Containers currently situated to the north west of the area

Figure 32 - Western half of area, looking south
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3 - Drain following the eastern site
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Figure 35 - Taken from southern site boundary looking north into site
- \ \ 2 -y

Figure 36 - Central strip of felled materials and natural bur pile

55 17111 Rev A



Detailed Site Investigation (DSI) Report

-a HW Ref: 17111
I-lAI G H WO RKMAN g 2000 State Highway 10, Waipapa 3 September 2019

W  Civil & Structural Engineers For Arthur Cottle

56 17111 Rev A



Detailed Site Investigation (DSI) Report

-a HW Ref: 17111
I-lA' G H WO RKMAN g 2000 State Highway 10, Waipapa 3 September 2019

W  Civil & Structural Engineers For Arthur Cottle

57 17111 Rev A



Detailed Site Investigation (DSI) Report

-a HW Ref: 17111
I-lAI GH WO RKMAN g 2000 State Highway 10, Waipapa 3 September 2019

W  Civil & Structural Engineers For Arthur Cottle

Figure 41 - Sample ES24 Location
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Figure 42 - Borehole soil
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Figure 43 - Existing residential units on site

Figure 44 - Existing residential units on site
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Phone 09 407 8327
Fax 09 407 8378
info@haighworkman.co.nz

Sample Hole Log

PAGE 1 OF 2
Job No.:|17111 Samples:|ES1 - ES24
Client:|Arthur Cottle Date:|30/07/2019
Location:|2000 State Highway 10 Waipapa Time:]09:00 -12:00
Method:|100 mm diameter Auger Logged:|C)
Conditions:|Fine with showers Checked:|EJC
Depth li
Sample No. Soil Description ept San.1p 'ng Sample Point Location Comments
(m bgl) Time
- . Sampled in grass within . .
ES1 (&ES4 Grassed TOPSOIL comprising silty CLAY. . No visual or olfactory evidence of
X . X K 0-0.15 10:00 the systematic grid o
duplicate) Greyish brown, moist to wet, plastic. contamination.
pattern.
. ) Sampled in grass within ) )
ES2 (&ES5 Grassed TOPSOIL comprising silty CLAY. o No visual or olfactory evidence of
) ) ) . 0-0.15 10:05 the systematic grid o
duplicate) Greyish brown, moist to wet, plastic. contamination.
pattern.
- . Sampled in grass within ) )
ES3 (&ES6 Grassed TOPSOIL comprising silty CLAY. o No visual or olfactory evidence of
. ) . ) 0-0.15 10:10 the systematic grid o
duplicate) Greyish brown, moist to wet, plastic. contamination.
pattern.
Sampled in grass within
Grassed TOPSOIL comprising silty CLAY. pleding A I, ! No visual or olfactory evidence of
ES7 ) . ) 0-0.15 10:35 the systematic grid o
Greyish brown, moist to wet, plastic. contamination.
pattern.
No olfactory evidence of
MADE GROUND isi lightl Il S ledi tural b
ES8 comprls-mg s!IgNtly gravelly 0-0.15 10:30 ampre |n.na uratburn contamination. Charcoal and ash
sandy SILT. Gravel is of charcoal. pile . . .
idenfitied.
- . Sampled in grass within ) )
Grassed TOPSOIL comprising silty CLAY. No visual or olfactory evidence of
ES9 ; . P 8 sty . 0-0.15 10:40 the systematic grid ) y
Greyish brown, moist to wet, plastic. contamination.
pattern.
S ledi ithi
Grassed TOPSOIL comprising silty CLAY. ampiedin gras.s Wl, " No visual or olfactory evidence of
ES10 ) ) . 0-0.15 10:45 the systematic grid o
Greyish brown, moist to wet, plastic. contamination.
pattern.
Grassed TOPSOIL comprising silty CLAY Sampled in grass within No visual or olfactory evidence of
Es11 , NPrising siity LLAY. 0-015 | 1050 the systematic grid -Lory
Greyish brown, moist to wet, plastic. contamination.
pattern.
S ledi ithi
Grassed TOPSOIL comprising silty CLAY. ampled in gras.s Wl, n No visual or olfactory evidence of
ES12 ) ) A 0-0.15 10:55 the systematic grid L
Greyish brown, moist to wet, plastic. contamination.
pattern.
- . Sampled in grass within . :
ES13 (&ES16 Grassed TOPSOIL comprising silty CLAY. . No visual or olfactory evidence of
X . . K 0-0.15 11:00 the systematic grid T
duplicate) Greyish brown, moist to wet, plastic. pattern contamination.
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Sample Hole Log

PAGE 2 OF 2
Job No.:|17111 Samples:|ES1 - ES24
Client:|Arthur Cottle Date:|30/07/2019
Location:|2000 State Highway 10 Waipapa Time:]09:00 -12:00
Method:[100 mm diameter Auger Logged:|C)
Conditions:|Fine with showers Checked:|EJC
Depth li
Sample No. Soil Description ept San.1p 'ng Sample Point Location Comments
(m bgl) Time
ES14 (& Sampled in grass within
ESlg Grasse.d TOPSOIL corrlprising silty CI..AY. 0-0.15 1105 thz systeriatic grid No visual or olfac.tor\./ evidence of
) Greyish brown, moist to wet, plastic. contamination.
duplicate) pattern.
ES15 (&ES18 Grassed TOPSOIL comprising silty CLAY. 0-015 11410 Sampled on the edge of a No visual or olfactory evidence of
duplicate) Greyish brown, moist to wet, plastic. ’ ’ grassed mound. contamination.
Esio Grassed TOPSOIL comprising silty CLAY. 0-015 1145 Sampled on the edge of a No visual or olfactory evidence of
Greyish brown, moist to wet, plastic. ’ ’ grassed mound. contamination.
- . Sampled in grass within . .
Grassed TOPSOIL comprising silty CLAY. No visual or olfactory evidence of
ES20 , NPrising stity &4 0-015 | 1120 the systematic grid -ory
Greyish brown, moist to wet, plastic. contamination.
pattern.
Grassed TOPSOIL comprising silty CLAY Sampled in grass within No visual or olfactory evidence of
ES21 _ Nprising siity LLAY. 0-015 | 1125 the systematic grid -ory
Greyish brown, moist to wet, plastic. contamination.
pattern.
No olfactory evidence of
MADE GROUND isi lightl Il S ledi tural b
ES22 comprls.lng >IgNtly gravelly 0-0.15 10:30 ampie |n.na urarburn contamination. Charcoal and ash
sandy SILT. Gravel is of charcoal. pile . A .
idenfitied.
No olfactory evidence of
MADE GROUND isi lightl Il S ledi tural b
ES23 comprls.mg s!Ishtly gravelly 0-0.15 10:30 ampre |n_na uratburn contamination. Charcoal and ash
sandy SILT. Gravel is of charcoal. pile.. K .
idenfitied.
No olfactory evidence of
MADE GROUND ising slightl Il S ledi tural b
ES24 comprlsilng slightly gravetly 0-0.15 10:30 ample |n.na uratburn contamination. Charcoal and ash
sandy SILT. Gravel is of charcoal. pile . idenfitied




PO Box 89, 0245

b, 038 I-IAIGH WORKMANE

Phone 09 407 8327
Fax 09 407 8378

= www.haighworkman.co.nz
New Zealand Civil & Structural Engineers info@haighworkman.co.nz
Borehole Log - BH1 Hole Location: Refer to Site Plan JOB No. 17 111
CLIENT: Arthur Cottle SITE: 2000 SH10, Waipapa
Date Started: 30/07/2019 DRILLING METHOD: Hand Auger LOGGED BY: EC
Date Completed: 30/07/2019 HOLE DIAMETER (mm) 50mm CHECKED BY:
Elgle || F
Soil Descri ption = |e|lED|ee Z | Corrected Shear Vane |Scala Penetrometer
=1 ° [ Iy
Based on NZGS Logging Guidelines 2005 2 § g -2 S g Strength (kPa) (blows/100mm)
a 7]
Grassed TOPSOIL comprising Silty CLAY, greyish brown, moist to wet, 0.0 [¢5 ﬁ‘m 0 5 10 15 20
stiff, medium plasticity. - )
Silty CLAY, greyish brown, moist, stiff, medium plasticity. | ;2 I3
i
05 | i
CLAY with some silt, grey, moist to wet, very stiff, medium plasticity. | =
wet I
saturated, GROUND WATER TABLE ENCOUNTERED | %
1.0
End of hole at 1.1 m bgl (Target Depth) |
15
20
25
3.0
35
40
45

LEGEND

[Ty
[s] ropson CLAY SILT SAND - GRAVEL

Note: UTP = Unable to penetrate. T.S. = Topsoil. Bgl = Below ground level.
Groundwater identified at 0.8 m bgl.
Shear Vane and Scala penetrometer testing not undertaken.

Corrected shear vane reading |
Remoulded shear vane reading L
Scala Penetrometer [

Average Soil Sensitivity B
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Client

name Haigh Workman Limited 217580
Address

Phone Mobile Fax

Email

Third Parly System Third Parly Cantact id

Client Reference 17 111

Quote No 98034 Order No

Charge To Default

Pre-reg Ref: hwl;1398;2019-07-29T21:58:08.602Z
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R J Hill Laboratories Limited T 0508 HILL LAB (44 555 22)
28 Duke Street Frankton 3204 |T +64 7 858 2000

Private Bag 3205 E mail@hill-labs.co.nz
Hamilton 3240 New Zealand W www.hill-laboratories.com

Job Number: 221 6882

Primary Contact
name Collings, Emily 250206
Address
Kerikeri
Phone Mobile Fax
Email  emily@haighworkman.co.nz
Third Party System Thire Party Contact id
Submitted By
name Collings, Emily 250206
Address
Kerikeri
Phone Mobile Fax
Email  emily@haighworkman.co.nz

Third Party Syster Thurd Party Conlfact id

]
.
...

...

Tues 30 July, Fine weather. 10am - 12 noon

No.  Sample Name Sample Date/Time Sample Type Tests Required

1 ES 30-Jul2019 ey s Soil | Comp25, Comp33
30-Jul-2019 .

2 |ES4 10:07 Env.S.Soil |Comp26

3 ES2 30?“]”'-2019 Env.S.Soil |Comp25
1012

4 [ES5 30?“]”'-2019 Env.S.Soil |Comp26
1012

5 ES3 30?“]”'-2019 Env.S.Soil |Comp25
10:17

6 [ES6 30-Jul-2019 e s soil |Comp26
10:18

7 ESS 30012019 eny 5 Soil | Comp27, Comp33

8 ES7 ?8?%3"2019 Env.S.Soil |Comp27, Comp33
30-Jul-2019 .

9 ES9 10-40 Env.8.Soil | Comp27
30-Jul-2019 .

10 ES12 10-44 Env.8.Soil |Comp28
30-Jul-2019 .

11 ES11 10-47 Env.S.Soil |Comp28

12 [ES10 3002019 ey 8.50il | Comp28, Comp34

Hill Laboratories Pre-Registered Request Form

Page 1 of 3



No. Sample Name Sample Date/Time Sample Type Tests Required
13 ES14 302019 ey s s0il | Comp29, Comp34
14 ES17 30-Ju-2019  eny.s.0il | Comp30

15 ES13 30402019 Env.s.Soil | Comp29

16 ES16 30442019 Env.s.S0il | Comp30

17 ES18 3002019 Env.s.Soil | Comp30

18 ES15 3002019 Env.s soil | Comp29

19 |ES21 ?ﬁ):;;l-2019 Env.S.Soil |Comp32

20 ES20 30072019 Env.s.Soil | Comp32

21 ES24 ???;gl-zmg Env.S.Soil |Comp31, Comp34
22 ES23 3002019 Env.s.S0il | Comp31

23 ES22 3002019 Eny.s.Sil | Comp31

24 ES19 2002019 Env.s.Soil | Comp32

g5 ComPpostte of EST, ES2,130-1ul2019 eny 5.Soil |NESmetals

26 | COmPoSite of ES4, ESS, 130-1ul-2019 eny 5.50il |NESmetals

27 \Composite of ESS, EST, 130-0ul2019 ey 5.Soil |NESMetals

28 ggT1p°::§§fSE§’12 304uk2019Eny s Soil |NESmetals

29 ‘éng:r'fjngEgM 304uk2019 Eny s Soil |NESmetals

30 gngw:r'fjngEg” 304uk2019 Eny.s Soil |NESmetals

31 gng‘:,f’f:jgfsgg’z“ 304u-2019 Eny.s.Soil |NESMetals

32 gg;gf:jgfsfg’” 300u2019  Eny.s.Soil | HoldCold

33 Composite of ES1, ESS, 30-)ul2019  leny.s.50il | OCPsc

34 Composite of ES10, ?g:;gl-2019 Env.S.Soil | OCPsc

Sample Activity Code

I
e

HE R HE R HE R
-

Result

gpslLat
gpslLong
gpsLat

-35.2088056464799
173.92251227720405
-35.208976116442784

gpsLong

gpslLat

173.9225591263523
-35.20876986972775

Hill Laboratories Pre-Registered Request Form

Page 2 of 3




e e i
[ wm;:#mﬁf*###m;:m;: G e = SR S
b i g
SRR

l';'§'~"‘~x~~x~"‘~'§:~x~"‘~x~~x~~x~~x~"‘~x~~x~~x~"‘~x~~x~~'§'~~x~~x~~x~~x~~x~~x~

Sample Activity Code Result

3 gpsLong 173.92277896737897
4 gpsLat -35.208864045537226
4 gpsLong 173.92276275341382
5 gpslat -35.208696342397104
o gpsLong 173.92297737169562
6 gpsLat -35.20883209906394
6 gpsLong 173.92295548074057
7 gpsLat -35.20897000365873
7 gpslong 173.92307076793386
8 gpsLat -35.20896187988479
8 gpsLong 173.92304206407928
9 gpsLat -35.209089051678866
9 gpslong 173.92277796949858
10 gpsLat -35.20907846094837
10 gpsLong 173.9231890266954
11 gpsLat -35.2090493080962
11 gpsLong 173.92316700456195
12 gpsLat -35.20923639790239
12 gpsLong 173.92270002014243
13 gpsLat -35.20935519663996
13 gpsLong 173.9231532836499
14 gpsLat -35.209315718193345
14 gpslong 173.92297196075972
15 gpsLat -35.20933389860594
15 gpsLong 173.92326618670612
16 gpslat -35.20921311505629
16 gpslLong 173.92308389989936
17 gpsLat -35.20943528342931
17 gpsLong 173.92286367774173
18 gpsLat -35.209523452885705
18 gpsLong 173.9227517296391
19 gpsLat -35.20953021324105
19 gpsLong 173.92342452839898
20 gpsLat -35.20945573352164
20 gpsLong 173.92306644205476
24 gpsLat -35.20951535181661
24 gpslong 173.92284740034748

Hill Laboratories Pre-Registered Request Form Page 3 of 3
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Job Information Summary

Client:
Contact:

Haigh Workman Limited

Catherine Johnson

C/- Haigh Workman Limited

PO Box 89
Kerikeri 0245

Lab No:

Date Registered:
Priority:

Quote No:

Order No:

Client Reference:
Add. Client Ref:
Submitted By:
Charge To:
Target Date:

2216882
31-Jul-2019 1:25 pm
High

98034

17 111
Emily Collings

Haigh Workman Limited
13-Aug-2019 4:30 pm

No Sample Name Sample Type Containers Tests Requested

1 ES1 30-Jul-2019 10:07 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples; Composite
Environmental Solid Samples

2 ES4 30-Jul-2019 10:07 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

3 ES2 30-Jul-2019 10:12 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

4 ES5 30-Jul-2019 10:12 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

5 ES3 30-Jul-2019 10:17 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

6 ES6 30-Jul-2019 10:18 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

7 ES8 30-Jul-2019 10:33 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples; Composite
Environmental Solid Samples

8 ES7 30-Jul-2019 10:36 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples; Composite
Environmental Solid Samples

9 ES9 30-Jul-2019 10:40 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

10 ES12 30-Jul-2019 10:44 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

11 ES11 30-Jul-2019 10:47 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

12 ES10 30-Jul-2019 10:52 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples; Composite
Environmental Solid Samples

13 ES14 30-Jul-2019 10:58 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples; Composite
Environmental Solid Samples

14 ES17 30-Jul-2019 10:58 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

15 ES13 30-Jul-2019 11:19 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

16 ES16 30-Jul-2019 11:19 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

17 ES18 30-Jul-2019 11:25 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

18 ES15 30-Jul-2019 11:25 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

19 ES21 30-Jul-2019 11:29 am Soil GSoil300 Latitude point; Longitude point; Composite
Environmental Solid Samples

20 ES20 30-Jul-2019 11:33 am Soil GSoil300 Latitude point; Longitude point; Composite

Environmental Solid Samples

Lab No:

2216882

Hill Laboratories

Page 1 of 3




No Sample Name

Sample Type Containers

Tests Requested

21 ES24 30-Jul-2019 11:33 am Soil GSoil300 Composite Environmental Solid Samples; Composite
Environmental Solid Samples

22 ES23 30-Jul-2019 11:34 am Soil GSoil300 Composite Environmental Solid Samples

23 ES22 30-Jul-2019 11:34 am Soil GSoil300 Composite Environmental Solid Samples

24 ES19 30-Jul-2019 11:38 am Soil GSoil300 Latitude point; Longitude point; Composite

Environmental Solid Samples

25 Composite of ES1, ES2, and ES3 Soil OrgComp National Environmental Standards Metals; pH
30-Jul-2019 2:17 pm

26 Composite of ES4, ES5, and ES6 Soil OrgComp National Environmental Standards Metals
30-Jul-2019 2:18 pm

27 Composite of ES8, ES7, and ES9 Soil OrgComp National Environmental Standards Metals; pH
30-Jul-2019 2:18 pm

28 Composite of ES12, ES11, and Soil OrgComp National Environmental Standards Metals; pH
ES10 30-Jul-2019 2:19 pm

29 Composite of ES14, ES13, and Soil OrgComp National Environmental Standards Metals; pH
ES15 30-Jul-2019 2:19 pm

30 Composite of ES17, ES16, and Soil OrgComp National Environmental Standards Metals
ES18 30-Jul-2019 2:19 pm

31 Composite of ES24, ES23, and Soil OrgComp National Environmental Standards Metals; pH
ES22 30-Jul-2019 2:19 pm

32 Composite of ES21, ES20, and Soil OrgComp National Environmental Standards Metals; pH
ES19 30-Jul-2019 2:20 pm

33 Composite of ES1, ES8, and ES7 Soil OrgComp Organochlorine Pesticides Screening in Soil
30-Jul-2019 2:20 pm

34 Composite of ES10, ES14, and Soll OrgComp Organochlorine Pesticides Screening in Soil
ES24 30-Jul-2019 2:20 pm

Summary of Methods

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Sample Type: Soil

Test Method Description Default Detection Limit | Sample No
Environmental Solids Sample Drying | Air dried at 35°C - 25-32
Used for sample preparation.
May contain a residual moisture content of 2-5%.
Environmental Solids Sample Air dried at 35°C and sieved, <2mm fraction. - 25-32
Preparation Used for sample preparation.
May contain a residual moisture content of 2-5%.
Soil Prep Dry & Sieve for Agriculture | Air dried at 35°C and sieved, <2mm fraction. - 25, 27-29,
31-32
National Environmental Standards 0 - 20 mg/kg dry wt 25-32
Metals
Organochlorine Pesticides Screening | Sonication extraction, SPE cleanup, dual column GC-ECD 0.010 - 0.06 mg/kg dry 33-34
in Soil analysis (modified US EPA 8082). Tested on as recieved wt
sample
Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 0.10 g/100g as rcvd 25-34
dry) , gravimetry. (Free water removed before analysis, non-
soil objects such as sticks, leaves, grass and stones also
removed). US EPA 3550.
Extraction of Exchangeable 0.01M KH2PO4 Extraction. - 25-32
Hexavalent Chromium
Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. - 25-32
Composite Environmental Solid Individual sample fractions mixed together to form a - 1-24
Samples composite fraction.
Total Recoverable Arsenic Dried sample, sieved as specified (if required). 2 mg/kg dry wt 25-32
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Boron Dried sample, sieved as specified (if required). 20 mg/kg dry wt 25-32
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Cadmium Dried sample, sieved as specified (if required). 0.10 mg/kg dry wt 25-32
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Trivalent Chromium Calculation Total Recoverable Chromium - Exchangeable 0 mg/kg dry wt 25-32
Hexavalent Chromium.

Lab No: 2216882

Hill Laboratories

Page 2 of 3



Sample Type: Soil

Test Method Description Default Detection Limit | Sample No

Hexavalent Chromium in Phosphate buffer extraction, colorimetry. 0.4 mg/kg dry wt 25-32

Environmental Solids

Total Recoverable Chromium Dried sample, sieved as specified (if required). 2 mg/kg dry wt 25-32
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.

Total Recoverable Copper Dried sample, sieved as specified (if required). 2 mg/kg dry wt 25-32
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.

Total Recoverable Lead Dried sample, sieved as specified (if required). 0.4 mg/kg dry wt 25-32
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.

Total Recoverable Mercury Dried sample, sieved as specified (if required). 0.10 mg/kg dry wt 25-32
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.

pH 1:2 (v/v) soil : water slurry followed by potentiometric 0.1 pH Units 25, 27-29,
determination of pH. 31-32

Lab No: 2216882

Hill Laboratories

Page 3 of 3
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® s R J Hill Laboratories Limited
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Certificate of Analysis Page 1 of 3
Client: | Haigh Workman Limited Lab No: 2216882 SPv2
Contact: Catherine Johnson Date Received: 31-Jul-2019

C/- Haigh Workman Limited Date Reported: 07-Aug-2019
PO Box 89 Quote No: 98034
Kerikeri 0245 Order No:

Client Reference: 17 111
Submitted By: Emily Collings

Sample Type: Soil

Sample Name:

ES1 30-Jul-2019 ES4 30-Jul-2019  ES2 30-Jul-2019 ES5 30-Jul-2019  ES3 30-Jul-2019

10:07 am 10:07 am 10:12 am 10:12 am 10:17 am
Lab Number: 2216882.1 2216882.2 2216882.3 2216882.4 2216882.5
Individual Tests
Latitude point* -35.2088 -35.2090 -35.2088 -35.2089 -35.2087
Longitude point* 173.9225 173.9226 173.9228 173.9228 173.9230

Sample Name:

ES6 30-Jul-2019 ES8 30-Jul-2019 ES7 30-Jul-2019 ES9 30-Jul-2019 ES12 30-Jul-2019

10:18 am 10:33 am 10:36 am 10:40 am 10:44 am
Lab Number: 2216882.6 2216882.7 2216882.8 2216882.9 2216882.10
Individual Tests
Latitude point* -35.2088 -35.2090 -35.2090 -35.2091 -35.2091
Longitude point* 173.9230 173.9231 173.9230 173.9228 173.9232

Sample Name:

ES11 30-Jul-2019 ES10 30-Jul-2019 ES14 30-Jul-2019 ES17 30-Jul-2019 ES13 30-Jul-2019

10:47 am 10:52 am 10:58 am 10:58 am 11:19 am
Lab Number: 2216882.11 2216882.12 2216882.13 2216882.14 2216882.15
Individual Tests
Latitude point* -35.2090 -35.2092 -35.2094 -35.2093 -35.2093
Longitude point* 173.9232 173.9227 173.9232 173.9230 173.9233

Sample Name:

ES16 30-Jul-2019 ES18 30-Jul-2019 ES15 30-Jul-2019 ES21 30-Jul-2019 ES20 30-Jul-2019

11:19 am 11:25 am 11:25 am 11:29 am 11:33 am
Lab Number: 2216882.16 2216882.17 2216882.18 2216882.19 2216882.20
Individual Tests
Latitude point* -35.2092 -35.2094 -35.2095 -35.2095 -35.2095
Longitude point* 173.9231 173.9229 173.9228 173.9234 173.9231

Sample Name:

ES19 30-Jul-2019  Composite of Composite of Composite of Composite of
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ACCREDITED LABORATORY

11:38 am ES1, ES2, and ES4, ES5, and ES8, ES7,and ES12, ES11, and
ES3 30-Jul-2019 ES6 30-Jul-2019 ES9 30-Jul-2019 ES10 30-Jul-2019
2:17 pm 2:18 pm 2:18 pm 2:19 pm
Lab Number: 2216882.24 2216882.25 2216882.26 2216882.27 2216882.28

Individual Tests
Latitude point* -35.2095 - - - -
Longitude point* 173.9228 - - - -
Dry Matter g/100g as rcvd - 65 63 66 65
pH* pH Units - 5.7 - 7.6 58
National Environmental Standards Metals
Total Recoverable Arsenic mg/kg dry wt - <2 <2 <2 <2
Total Recoverable Boron mg/kg dry wt - <20 <20 <20 <20
Total Recoverable Cadmium mg/kg dry wt - 0.13 0.15 0.25 0.19
Trivalent Chromium* mg/kg dry wt - 38 27 27 23
Chromium (hexavalent)* mg/kg dry wt - <04 <04 <04 <04
Total Recoverable Chromium mg/kg dry wt - 38 28 28 23
Total Recoverable Copper mg/kg dry wt - 20 11 25 15
Total Recoverable Lead mg/kg dry wt - 13.1 14.0 14.8 11.6

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in
the International Laboratory Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement
(ILAC-MRA) this accreditation is internationally recognised.

The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of
tests marked *, which are not accredited.



Sample Type: Soil

Sample Name: [ES19 30-Jul-2019  Composite of Composite of Composite of Composite of
11:38 am ES1, ES2, and ES4, ES5, and ES8, ES7,and ES12, ES11, and
ES3 30-Jul-2019 ES6 30-Jul-2019 ES9 30-Jul-2019 ES10 30-Jul-2019
2:17 pm 2:18 pm 2:18 pm 2:19 pm
Lab Number: 2216882.24 2216882.25 2216882.26 2216882.27 2216882.28
National Environmental Standards Metals
Total Recoverable Mercury mg/kg dry wt | - 0.73 0.85 0.74 0.87
Sample Name: Composite of Composite of Composite of Composite of Composite of
ES14, ES13, and ES17,ES16,and ES24, ES23,and ES1, ES8,and ES10, ES14, and
ES15 30-Jul-2019 ES18 30-Jul-2019 ES22 30-Jul-2019 ES7 30-Jul-2019 ES24 30-Jul-2019
2:19 pm 2:19 pm 2:19 pm 2:20 pm 2:20 pm
Lab Number: 2216882.29 2216882.30 2216882.31 2216882.33 2216882.34
Individual Tests
Dry Matter g/100g as rcvd 63 63 60 65 60
pH* pH Units 59 - 79 - -
National Environmental Standards Metals
Total Recoverable Arsenic mg/kg dry wt <2 <2 <2 - -
Total Recoverable Boron mg/kg dry wt <20 <20 <20 - -
Total Recoverable Cadmium mg/kg dry wt 0.20 0.20 0.24 - -
Trivalent Chromium* mg/kg dry wt 33 25 24 - -
Chromium (hexavalent)* mg/kg dry wt <04 <04 <04 - -
Total Recoverable Chromium mg/kg dry wt 33 26 24 - -
Total Recoverable Copper mg/kg dry wt 14 15 26 - -
Total Recoverable Lead mg/kg dry wt 12.7 13.9 11.6 - -
Total Recoverable Mercury mg/kg dry wt 0.83 0.86 0.57 - -
Organochlorine Pesticides Screening in Soil
Aldrin mg/kg dry wt - - - <0.015 <0.017
alpha-BHC mg/kg dry wt - - - <0.015 <0.017
beta-BHC mg/kg dry wt - - - <0.015 <0.017
delta-BHC mg/kg dry wt - - - <0.015 <0.017
gamma-BHC (Lindane) mg/kg dry wt - - - <0.015 <0.017
cis-Chlordane mg/kg dry wt - - - <0.015 <0.017
trans-Chlordane mg/kg dry wt - - - <0.015 <0.017
Total Chlordane [(cis+trans)* mg/kg dry wt - - - <0.04 <0.04
100/42]
2,4'-DDD mg/kg dry wt - - - <0.015 <0.017
4,4'-DDD mg/kg dry wt - - - <0.015 <0.017
2,4-DDE mg/kg dry wt - - - <0.015 <0.017
4,4'-DDE mg/kg dry wt - - - <0.015 <0.017
2,4-DDT mg/kg dry wt - - - <0.015 <0.017
4,4'-DDT mg/kg dry wt - - - <0.015 <0.017
Total DDT Isomers mg/kg dry wt - - - <0.09 <0.10
Dieldrin mg/kg dry wt - - - <0.015 <0.017
Endosulfan | mg/kg dry wt - - - <0.015 <0.017
Endosulfan Il mg/kg dry wt - - - <0.015 <0.017
Endosulfan sulphate mg/kg dry wt - - - <0.015 <0.017
Endrin mg/kg dry wt - - - <0.015 <0.017
Endrin aldehyde mg/kg dry wt - - - <0.015 <0.017
Endrin ketone mg/kg dry wt - - - <0.015 <0.017
Heptachlor mg/kg dry wt - - - <0.015 <0.017
Heptachlor epoxide mg/kg dry wt - - - <0.015 <0.017
Hexachlorobenzene mg/kg dry wt - - - <0.015 <0.017
Methoxychlor mg/kg dry wt - - - <0.015 <0.017
Analyst's Comments
Samples 25-31 Comment:
It should be noted that the results reported for lead and mercury are total recoverable, not inorganic as specified by the NES
standards. This should be kept in mind when interpreting these results.

Lab No: 2216882 v 2 Hill Laboratories Page 2 of 3



Summary of Methods

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Sample Type: Soil

Test Method Description Default Detection Limit [Sample No
Environmental Solids Sample Drying* Air dried at 35°C - 25-31
Used for sample preparation.
May contain a residual moisture content of 2-5%.
Environmental Solids Sample Air dried at 35°C and sieved, <2mm fraction. - 25-31
Preparation Used for sample preparation.
May contain a residual moisture content of 2-5%.
Soil Prep Dry & Sieve for Agriculture Air dried at 35°C and sieved, <2mm fraction. - 25, 27-29,
31
National Environmental Standards 0 - 20 mg/kg dry wt 25-31
Metals™
Organochlorine Pesticides Screening in | Sonication extraction, SPE cleanup, dual column GC-ECD 0.010 - 0.06 mg/kg dry wt 33-34
Soil analysis (modified US EPA 8082). Tested on as recieved
sample
Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 0.10 g/100g as rcvd 25-31,
dry) , gravimetry. (Free water removed before analysis, non-soil 33-34
objects such as sticks, leaves, grass and stones also removed).
US EPA 3550.
Extraction of Exchangeable Hexavalent |0.01M KH,PO4 Extraction. - 25-31
Chromium*
Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. - 25-31
Composite Environmental Solid Individual sample fractions mixed together to form a composite - 1-18, 21-23
Samples* fraction.
Total Recoverable Arsenic Dried sample, sieved as specified (if required). 2 mg/kg dry wt 25-31
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Boron Dried sample, sieved as specified (if required). 20 mg/kg dry wt 25-31
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Cadmium Dried sample, sieved as specified (if required). 0.10 mg/kg dry wt 25-31
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Trivalent Chromium* Calculation Total Recoverable Chromium - Exchangeable 0 mg/kg dry wt 25-31
Hexavalent Chromium.
Hexavalent Chromium in Environmental |Phosphate buffer extraction, colorimetry. 0.4 mg/kg dry wt 25-31
Solids*
Total Recoverable Chromium Dried sample, sieved as specified (if required). 2 mg/kg dry wt 25-31
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Copper Dried sample, sieved as specified (if required). 2 mg/kg dry wt 25-31
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Lead Dried sample, sieved as specified (if required). 0.4 mg/kg dry wt 25-31
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Mercury Dried sample, sieved as specified (if required). 0.10 mg/kg dry wt 25-31
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
pH* 1:2 (viv) soil : water slurry followed by potentiometric 0.1 pH Units 25, 27-29,
determination of pH. 31

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested. Once the storage period is completed the samples are discarded unless otherwise advised by the

client.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.

Ara Heron BSc (Tech)

Client Services Manager - Environmental

Lab No: 2216882 v 2

Hill Laboratories
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Haigh Workman Limited

Generic Assessment Criteria/Soil Contaminant Standards

Revision: 7 Date: 2 November 2018
. . . . . High Density Commercial
Rural Residential/ Lifestyle Block Standard Residential Residential Recreational | / Industrial
(Outdoor)
Parameter " - - Note
(mg/kg, unless otherwise stated) (mg/kg, unless otherwise stated) (mg/kg, unless otherwise stated)
10% 25% 10% 25%

No Produce Produce | Produce No Produce Produce Produce
Metals/Metalloids
Arsenic 21 17 17 24 20 17 45 80 70 [1],12]
Boron NL NL NL NL NL NL NL NL NL [3]
Cadmium 110 3 0.82 110 3 0.82 230 400 1300
Chromium (Il1) NL NL NL NL NL NL NL NL NL [31,14]
Chromium (V1) 770 460 290 770 460 290 1500 2700 6300
Copper NL NL NL NL NL NL NL NL NL
Lead (Inorganic) 250 210 160 250 210 160 500 880 3300
Mercury (Inorganic) 510 310 200 510 310 200 1000 1800 4200
Other Inorganics
pH <5o0r>9 <50r>9 <5o0r>9
Total Sulphate 2400 2400 2400 [5]
Water-Soluble Sulphate 0.5g/ 0.5g/ 0.5g/I [5]
Organics
PAHs Potency equivalency factor only - see separate sheet for selected individual PAH GACs
Acenaphthene NL NL NL NL NL NL NL NL NL
Acenaphthylene NL NL NL NL NL NL NL NL NL
Anthracene NL NL NL NL NL NL NL NL NL
Benzo(a)anthracene 0.1 [6]
Benzo(a)pyrene 11 | 8 6 | 12 ] 10 7 | e ] 40 35 171
Benzo(b)fluoranthene 0.1 [6]
Benzo(k)fluoranthene 0.1 [6]
Benzo(g,h,i)perylene NCO]ONL N Ne ] NL N Ne ] NL NL
Chrysene 0.01 [6]
Dibenzo(a,h)anthracene 1 [ 1 1 | 1 | 1 1 | 1 | 1 1 [6]
Fluoranthene 0.01 [6]
Fluorene N[N N oNe ] NL NNk ] NL NL
Indeno(1,2,3-c,d)pyrene 0.1 [6]
Naphthalene NL NL NL NL NL NL NL NL NL
Phenanthrene NL NL NL NL NL NL NL NL NL
Pyrene NL NL NL NL NL NL NL NL NL
Other Organics
2 DDT 120 70 45 120 70 45 240 400 1000
Dieldrin 22 2.6 1.1 22 2.6 1.1 45 70 160 [9]
PCP 55 55 55 55 55 55 110 150 360
Dioxin (TCDD) 0.18ug/kg [ 0.15ug/kg| 0.12ug/kg| 0.18ug/kg 0.15ug/kg 0.12ug/kg| 0.35ug/kg | 0.60ug/kg 1.4ug/kg [10]
Dioxin (Dioxin like PCBs) 0.16ug/kg | 0.12ug/kg| 0.09ug/kg| 0.16ug/kg 0.12ug/kg 0.09ug/kg| 0.33ug/kg | 0.52ug/kg 1.2ug/kg [10]
Organic Matter 35%
Total Nitrogen 1%
Ammonium-Nitrate LOD [16]
Sulphate 50
Total Organic Carbon 3% w/w
Carbon: Nitrogen Ratio 25%
Others
TOC 3%w/w 3%wW/w 3%w/w [11]
Calorific Value 2MJ/kg 2MJ/kg 2MJ/kg [12]
Asbestos (ACMs) 0.01 % w/w 0.04 % w/w | 0.02 % w/w | 0.05 % w/w [15]
Asbestos (Loose/Free Fibres) 0.001 % w/w [15]

Parameter Residential Soil (mg/kg) | Industrial Soil (mg/kg) | carcinogen|  Note
Organochlorine Pesticides
Aldrin 390 18 Yes [14]
Alpha-Hexachlorocyclohexane

800 36
(BHC) Yes [14]
Beta-Hexachlorocyclohexane

30 1.3 Y 14
(BHC) e [14]
Gamma-Hexachlorocyclohexane

57 2.5 1
(BHC) - Lindane Yes [14]
Chlordane (cis and trans) 1.7 7.5 Yes [14]
Endosulfan 4 7000 No [13],[14]
Endrin 19 250 No [14]
Heptachlor 13 63 Yes [14]
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Heptachlor Epoxide 70 33 Yes [14]
Hexachlorobenzene 21 96 Yes [14]
Methoxyclor 320 4100 No [14]
Organonitro and Phosphorus Pesticides

Acetochlor 1300 16000 No [14]
Alachlor 9.7 41 Yes [14]
Atrazine 24 10 Yes [14]
Azinphos-methyl 190 2500 No [14]
Captan 240 1000 Yes [14]
Carbaryl 6300 82000 No [14]
Carbofuran 320 4100 No [14]
Chlorothalonil 180 740 Yes [14]
Chlorpyrifos 63 820 No [14]
Chlorpyrifos-methyl 630 8200 No [14]
Cyanazine 65 2.7 Yes [14]
Cyfluthrin 1600 21000 No [14]
Cyhalothrin 320 4100 No [14]
Cypermethrin 630 8200 No [14]
Deltamethr.ln (including 470 6200 No (14]
Tralomethrin)

Diazinon 44 570 No [14]
Dichlorvos 1.9 7.9 Yes [14]
Dimethoate 13 160 No [14]
Diphenylamine 1600 21000 No [14]
Diuron 130 1600 No [14]
Fluometuron 820 11000 No [14]
Flusilazole 44 570 No [14]
Fluvalinate 630 8200 No [14]
Haloxyfop-methyl 3.2 41 No [14]
Hexazinone 2100 27000 No [14]
Linuron 130 1600 No [14]
Metalaxyl (Mefonoxam) 3800 49000 No [14]
Methamidophos 3.2 41 No [14]
Metolachlor 9500 120000 No [14]
Metribuzin 1600 21000 No [14]
Molinate 130 1600 No [14]
Myclobutanil 1600 21000 No [14]
Naled 160 2300 No [14]
Norflurazon 2500 33000 No [14]
Oxadiazon 320 4100 No [14]
Oxyflurorfen 190 2500 No [14]
Paclobutrazol 820 11000 No [14]
Parathion (ethyl and methyl) 380 4900 No [14]
Pendimethalin 2500 33000 No [14]
Permethrin 3200 41000 No [14]
Prochloraz 3.6 15 Yes [14]
Prometryn 250 3300 No [14]
Propachlor 820 11000 No [14]
Propanil 320 4100 No [14]
Propazine 1300 16000 No [14]
Propiconazole 820 11000 No [14]
Quizalofop-ethyl 570 7400 No [14]
Simazine 4.5 19 Yes [14]
TCMTB 1900 25000 No [14]
Terbacil 820 11000 No [14]
Terbufos 2 29 No [14]
Terbutryn 63 820 No [14]
Thiobencarb 63 820 No [14]
Trifluralin 91 420 Yes [14]
Vinclozolin 1600 21000 No [14]

NL - No limit; LOD - Limit of Detection

Footnotes
[1] Different rural residential and residential exposure durations result in different SCSs because non-threshold substance SCS derivation uses age-adjusted exposure rates.

[2] Derived values are less than 99th percentile of national dataset of background concentrations and therefore take the 99th percentile value.
[3] No limit - the derived value exceeds 10,000mg/kg, a concentration that is unlikely to be exceeded in practice. SGV of 16,112mg/kg for rural residential with 25% produce.

[4] Chromium Ill is not considered to pose a significant risk to human health.

[5] Sulphate is not considered to pose a potential risk to human health under normal circumstances - this GAC applies to construction cases only and is set at the upper limit for DS-1
Design Sulphate Class concrete.

[6] Figure represents Potency Equivalency Factor for each analyte. Calculations of site specific GAC should be calculated based upon the results of laboratory analysis and guidance
presented within MFE Methodology for Deriving Standards for Contaminants in Soil to Protect Human Health 2011 Section 6.8.2.

[7] Benzo(a)pyrene GAC values to be used for surrogate marker approach to other PAH analytes; SCS for other PAHs to be compared with the equivalent BaP concentration calculated as
the sum of each of the detected concentrations of the nine PAHs identified in the GAC table. Different rural residential and residential exposure durations result in different SCSs because
non-threshold substance SSV derivation uses age-adjusted exposure rates.

[8] See separate GAC pages for TPH values
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[9] SCS for dieldrin also applies to aldrin separately, or to the sum of aldrin and dieldrin where both are present.

[10] Consideration should be given to investigating dioxins for PCP concentrations in excess of 0.3mg/kg.

[11] TOC content itself does not represent a potential risk to human health. This GAC is provided for indicative assessment of disposal options, in the case that off-site landfill of soil is
required. This GAC is specified at the 'Inert' waste threshold and should be considered as for information purposes only.

[12] Calorific value is not an indication of direct human health risk but may be useful in assessment of the potential fire risk posed by made ground or natural soils containing elevated
concentrations of potentially combustible organic matter.

[13] No GAC is currently in use by New Zealand for Endosulfan. GAC is derived from Soil Remediation Circular:2009 released by Dutch Ministry of Housing. Under MfE Contaminated
Land Management Guidelines No. 2: Hierarchy and Application in New Zealand of Environmental Guideline Values the Dutch guidelines are considered as international risk-based
guidelines, protective of both human and ecological receptors.

[14] No GAC is currently in use by New Zealand for individual pesticides/herbicides. GAC is derived from Regional Screening Level Summary Table: November 2015 released by US EPA.
Under MfE Contaminated Land Management Guidelines No. 2: Hierarchy and Application in New Zealand of Environmental Guideline Values the US EPA guidelines are considered as
international risk-based guidelines, protective of human receptors only.

[15] GAC for asbestos is based upon guidance presented within BRANZ 2017 New Zealand Guidelines for Assessing and Managing Asbestos in Soil. Table 5 - Soil guideline values for
asbestos in New Zealand.

[16] In light of no standards in New Zealand for listed organics outside of drinking water the GAC for selected organics in soil have been derived from research conducted by Haigh
Workman Ltd. In particular standards have been derived from the following documents. Hills Laboratories Publication Technical Notes: Laboratory Tests for Soil Sulphur in Pastoral Soils;
Rajendram et al. Total Sulphur: A Better Predictor of Sulphur Deficiency in Pastoral Soils (2008); Hills Laboratories Publication Technical Paper 3: Soil Tests and Interpreatation.
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017

FREEHOLD
Search Copy
R.W. Muir
Repistrar-General

ol Lana

Identifier NAS56C/28

Land Registration District North Auckland

Date Issued 16 January 1985

Prior References

NA28C/985
Estate Fee Simple
Area 3.0750 hectares more or less

Legal Description Lot 2 Deposited Plan 102334

Registered Owners
Arthur William Cottle

Interests

573901.1 Gazette Notice (N.Z. Gazette 23.11.1978 page 3210) declaring the adjoining State Highway to be a limited
access road - 31.1.1979 at 10.51 am

Subject to a water drainage right over parts marked A and B on DP 102334 specified in Easement Certificate
B695154.1 - 9.7.1987 at 9.00 am

6027671.5 Mortgage to ANZ Banking Group (New Zealand) Limited - 2.6.2004 at 9:00 am

Search Copy Dated 3/07/19 2:21 pm, Page | of Z
Register Only

Transaction Id
Client Reference  ¢cjohnson003
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Client Reference: cjohnson003
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017
FREEHOLD
Historical Search Copy

ROW. Muir
Repistrar-General
of Land

| Constituted as a Record of Title pursuant to Sections 7 and 12 of the Land Transfer Act 2017 - 12 November 2018 |

Identifier NAS56C/28
Land Registration District North Auckland
Date Issued 16 January 1985

Prior References

NA28C/985
Estate Fee Simple
Area 3.0750 hectares more or less

Legal Description Lot 2 Deposited Plan 102334

Original Registered Owners
Frances Mary Brosnan

Interests
573901.1 Gazette Notice (N.Z. Gazette 23.11.1978 page 3210) declaring the adjoining State Highway to be a limited
access road - 31.1.1979 at 10.51 am

Subject to a water drainage right over parts marked A and B on DP 102334 specified in Easement Certificate
B695154.1 - 9.7.1987 at 9.00 am

(C628449.3 Mortgage to The National Bank of New Zealand Limited - 20,7.1994 at 2.58 pm
6027671.3 Discharge of Mortgage C628449.3 - 2.6.2004 at 9:00 am

6027671.4 Transfer to Arthur William Cottle and Janice May Cottle - 2.6.2004 at 9:00 am
6027671.5 Mortgage to ANZ Banking Group (New Zealand) Limited - 2.6.2004 at 9:00 am
10854904.1 Transmission to Arthur William Cottle as survivor(s) -26.7.2017 at 2:53 pm

Transaction Id Historical Search Copy Dated 3/07/19 2:20 pm, Page 1 of 4

Client Reference  ¢cjohnson003



Identifier NA56C/28

N Z
N o
N References Land and Deeds 69 ’
Prior C/T  28C/985 ’
(G 1 B
Transfer No. FoYoo 1SN e pren c- i
N/C. Order No, B.370233,2 REG!Q F L‘;N oy
s L
CERTIFICATE OF TITLE UNDER LAND TRANSFER ACT 155
This Certificate dated the 16th day of January one thousand nine hundred and eighty five
under the seal of the District Land Registrar of the Land Registration District of NORTH AUCKLAND
WITNESSETH that JOHN ANTOHNY JURISICH of Kerikeri builder and PATRICIA MARION JURISICH
his wife are
is seised of an estate in fee-simple (subject to such reservations, restrictions, encumbrances, liens, and interests as are notified by
memorial underwritten or endorsed hereon) in the land hereinafter described, delineated with bold black lines on the plan hereon,
be the several admeasurements a little more or less, that is to say: All that parcel of land containing 3,0750
hectares more or less being Lot 2 Deposited Plan 102334 and being part 01d Land Claim 60
Interests at Date of Issue - i
620%42.1 B.695154.1 Easement Certificate
Finance affecting Lots on Plan 102334
4.8,153 7{0, ¢ and subsequentlv - Nature SerTient Land Dominant Land
vatiz 9.08 o'c (see 736159.1) ’_\?\ >
an(g %0 o'c (see 975993, 1) Drainage <(part:/? marked herein
<8-AF(CT 56C/28)
706892 2 Morhga' nk of New Zealand \
- 5.7.1 773 7 Dralnage% part 2 marked herein
%" 1}, B B
573901.1 e Nitice (N.Z. Gazette - 9.7.1987 at 9.00 o'c
23.11.1978 p‘e 3210) declaring the /
adjoining state highway to be a limited A.L.R.
- . ' .
access road - 31.1.1979 at 10.51 o / B.695154.1 Easement Certificate affecting
\/ Lots on Plan 102334
9. o Nature Servient Land Dominant Land
B.382449.2 Variation of terms of Mortgage Water /é
620342.1 - 18.2.1985 at 12.05 oc /u . Drainage part herein 1 (CT 56C/27)
70 marked A
iy Wb
Drainage part herein 1
B.431328.1 Variati(_m of terms of Mortgage marked B
620342.1 - 3.7.1985 at 9.01 o'c - _ 9.7.1987 at 9.00 o'c
AT
. A.L.R.
e Rural Banking -R.
B.950083.3 Transfer to Fran Mary
ﬁ
N ‘ Brosnan and Patricia Joan Foreman both
i s of Kerkeri orchardists as tenants in
common in equal shares - 8.2.1989 at
~— (D] B528662.2 Memorandum of Priority making 2.25 o'c
R J Mortgage B.528662.1 a second mortgage
i and Mortgage 706892.2 a third mortgage A.L.R.
R Q)T24-4.1986 at 9.01 o'c B.950083.4 Mortgage jo,The Rural Banking
= o) and Finance Corpor na
; A.L.R &)
Lo Measurements are Metric - 8.2.1989 at 2.\@?‘0\
5 SEE OVER...... 0\4}\ A-L-R.
4
Transaction Id: 57691716 Historical Search Copy Dated 3/07/19 2:20 pm, Page 2 of 4

Client Reference: cjohnson003
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Identifier NA56C/28

56C/28

B.978781.1 Variation of temms of Mortgage

at 2.58 oc
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Executive Summary

Haigh Workman Ltd (Haigh Workman) was commissioned by Arthur Cottle (the Client) to undertake an engineering
assessment for proposed development at 2000 State Highway 10, Waipapa (the site). The site is currently
developed and utilised for a mixed commercial and residential end-use. It is understood the client proposes to
construct six additional one-bedroom visitor accommodation units on the site.

A proposed development plan by Donaldsons Registered Land Surveyors entitled, Topographic Survey of Lot 2 DP
102334, 17/10/2018, Ref: 7321 was made available to us at the time of writing.

According to the Far North District Council (FNDC) District Plan the site is zoned as ‘Rural Production’.
Geology

According to available geological plans and the Haigh Workman walkover survey, the underlying geology across
the site comprises superficially deposited alluvial, swamp and estuarine deposits underlain by the Kerikeri Group
basalt flows. The soil type is Waipapa Clay typically described and categorised as imperfectly to very poorly
drained.

Natural Hazards

Northland Regional Council (NRC) and FNDC GIS databases indicate flood waters from the Whiriwhiritoa Stream
extending across the southern site boundary during 10 and 100 year storm events. As the proposed development
is outside the current predicted flood zone area, there are no restrictions to finished floor levels.

Whilst geotechnical assessment is not included in the scope of this report, we recommend site specific
geotechnical investigation as part of the Building Consent Process.

Stormwater
The site has a gentle slope angle (typically 5°) draining to the Whiriwhiritoa Stream on the southern site boundary.

Existing impermeable surface coverage for the current development (23.8 %) and the total following development
of the six accommodation units including driveways and parking (27.3 %) exceed the permitted and controlled
activity rules of the FNDP, forming a Discretionary Activity under Rule 8.6.5.4.

Following review of available property file documents, it was understood that all existing structures have been
consented except for two of the cabins and associated gravel driveway (refer to Drawing No. 02 enclosed).
Therefore, stormwater neutrality will be implemented for the six proposed new cabins and their associated
driveways, plus the unconsented existing two cabins and driveway.

The additional runoff will be attenuated back to pre-development levels via a detention basin for storm events
with a 10 % Annual Exceedance Probability (AEP) + Climate Change (CC). The basin has been designed to accept
runoff from an area of 5,000 m? including proposed driveways and the area of unconsented driveway, roof areas
from the 6 proposed units (or tank overflows in the case of roof water collection) and surrounding grassed areas
(refer to area shaded on Drawings 03.).

The proposed development and existing unconsented units result in a 29.7 L/s increase in peak stormwater runoff.
This can be fully attenuated using a 47.5 m3detention basin having a surface area of 435 m?, a 220 mm depth and
a 200 mm diameter outlet orifice.
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Earthworks

Earthworks to complete the development are estimated at 215 m3 of excavation with a disturbed area 1,080 m?
and fall well below the District and Regional Plan permitted activity threshold.

Water Supply
Water supply will be from stored rainwater collected from roofs in standard water tanks.

The existing six units are supplied from two 30,000 L roof water collection tanks connected to the storage sheds.
The storage capacity will be increased by the addition of a third 30,000 L tank.

The existing water tanks are greater than 90 m from the furthest proposed unit, therefore additional water storage
is required or a 100 mm pipe delivery pipe with a fire coupling extended to within 90 m of the units. We
recommend the property owner contacts the Fire Service to agree arrangements for providing an adequate on-
site firefighting supply.

On-site Effluent Disposal

The wastewater disposal system for residential development will need to take into account the poorly draining
soil type.

A typical wastewater system can be anticipated to comprise:
e A 640 m2dripper irrigation wastewater disposal field with a 30 % reserve area

e Based upon the results of the intrusive investigation, soil Category 6 should be adopted as defined within
TP58 which can be expected to sustain a land loading rate of 3 mm/day. This being the same rate used for
the design of the existing system serving the current dwelling units.

e Dripper irrigation lines may be either buried or surface mounted and covered with 100 mm of bark mulch
and densely vegetated with suitable plants for evapo-transpiration systems

e We recommend the treatment system is sized to cater for a consistent daily flow of 1,920 litres/ day, and
a peak three-day flow of 2,880 litres/day.
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1 Introduction

Haigh Workman Ltd (Haigh Workman) was commissioned by Arthur Cottle (the client) to undertake an engineering
assessment for a proposed development at 2000 State Highway 10, Waipapa (the ‘site’).

The site comprises Rural Production zoned land and is currently developed and utilised for a mixed commercial
and residential end-use.

1.1 Proposed Development

It is understood the client proposes to construct six additional one-bedroom visitor accommodation units on the
site, as depicted on the proposed plan enclosed in Appendix A of this report (Donaldsons Registered Land
Surveyors - Topographic Survey of Lot 2 DP 102334, 17/10/2018, ref: 7321). These dwellings are to be used as
rental accommodation, both short and long term.

1.2 Objective and Scope

The purpose of this investigation was to determine the suitability of the proposed work with regard to natural
hazard management, earthworks required for the development, stormwater and wastewater management
requirements and water supply.

The scope of works conducted by Haigh Workman comprise:

e Establishment of the geological and environmental setting of the site via review of available geological
and topographical mapping and on-site investigations;

e Preparation of this report with site specific environmental, civil and water management
recommendations; including engineering and site suitability recommendations for the proposed
development regarding earthworks, stormwater management and neutrality, flood hazard, wastewater,
water supply and firefighting with specific regard to current Rules and Regulations.

1.3 Further Investigations

Haigh Workman have undertaken a Detailed Site Investigation (DSI) under the Hazardous Activities and Industries
List (HAIL) and Resource Management (National Environmental Standard for Assessing and Managing
Contaminants in Soil to Protect Human Health) Regulations (NES-CS). (Report ref: 17 111 dated 3" September
2019).

The report concluded:

e Historic use of the land for horticulture subjects the site to assessment under the Hazardous Activities
and Industries List (HAIL) and Resource Management (National Environmental Standard for Assessing and
Managing Contaminants in Soil to Protect Human Health) Regulations (NES-CS), under HAIL code A10.

e Following an in-depth desk study, in addition to a site investigation including soil sampling and analytical
testing, it was concluded that there is no risk to human health from the proposed works.

o All future soil disturbance must be assessed and abide by the rules of the NES-CS. This is detailed further
in Section 4 of this Suitability Report.
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2 Site Description

2.1 Site Identification
Address: 2000 State Highway 10, Waipapa
Legal Description: Lot 2 DP 102334

Co-ordinates: NZ Topo AV28 8383 0342
NZTM E1683830/ N6103416

Total Site Area: 30,750 m?

A site location plan is presented as Drawing No. 01 within Appendix A.
2.2 District Plan Zoning

Far North District Council (FNDC) mapping identifies the site to reside within the Rural Production zone.

2.3 Site Setting

Situated approximately 3.2 km to the north west of Kerikeri town centre, the site comprises an irregularly shaped
piece of former horticultural land.

An existing dwelling is situated to the north west of the property, with associated areas of hardstanding (driveway,
car parking etc.) and private gardens. To the south of the dwelling in the west of the property, there are three
large storage sheds within a metalled yard.

Six one-bedroom visitor accommodation units are situated to the central east of the site. Each has a carport and
small area of grassed outdoor space. The existing wastewater disposal fields for these units are situated in surface
dripper lines throughout the remaining orchard trees interspersed through the area and along site boundaries. It
is proposed by the client to place a further six units to the adjacent east of this development, within an area
currently maintained as grass.

The site boundaries are predominantly vegetated, with some vegetated shelter belts to the north east and north
of the property.

Whiriwhiritoa Stream follows the southern site boundary, flowing to the east. Topographically the site is generally
flat, with a gentle gradient to the south towards the stream.

Surrounding land is mixed light commercial and orchard to the south west and north, and farmland to the east
and south. State Highway 10 (SH10) is situated to the west of the site. Waipapa commercial/ industrial estate is
to the adjacent west of SH10.
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3 Geology
3.1 Published Geology

The site is indicated to be directly underlain by soils of the Undulating Terraces and Lowlands comprising Waipapa
Clay (YF). Soil deposits at the site are typically described and categorised as imperfectly to very poorly drained.

The published geology map for the area indicates the base geology as Alluvium (Al;): mud, sand and gravel with
minor peat, forming river bed and flood plain deposits up to 10 m above stream or sea level, in places forming a
thin (1 - 3 m) veneer over rugged surfaces of lava flows (F61, F62); unconsolidated to very soft. Un-weathered.

GNS Mapping show the site to be underlain by Basalt (Pvb) of the Kerikeri Volcanic Group, typically described as
‘Basalt lava, volcanic plugs and minor tuff. Adjacent to the south of the site alluvial soils (eQa) of the Tauranga
Group are identified, described as ‘Poorly to moderately unconsolidated mud, sand, gravel and peat or lignite of
alluvial, swamp and estuarine origin’.

Figure 1 — Published Geology (NZMS 290 Sheet P04/05) - Soils

Figure 2 — Publlshed Geology (NZMS 290 Sheet P04/05) Rock
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Figure 3 — Published Geology (GNS Map 2) - Rock

3.2 Visual Inspection

Further reference to the published New Zealand land inventory maps indicate superficially deposited Early to
Middle Pleistocene alluvial, swamp and estuarine deposits (eQa) in areas ponded by Kerikeri Group basalt flows.

No areas of fill were identified within the development areas.

The topography and soil type suggest that rainfall generally soaks into the ground. In extreme events runoff is
expected to occur as sheet flow towards the south and entering Whiriwhiritoa Stream on the southern boundary.

There are presently two drainage easements onsite, both leading into Whiriwhiritoa Stream to the south; one
navigates the centre of the property and the second follows the extent of the eastern boundary.

A poorly defined stormwater flow path was visible to the south of the investigation area. The land in this region
dipped and navigated towards the drain on the eastern site boundary, as photographed in Appendix B.

Visually there was minimal evidence of waterlogging and saturated soils across the site, with only one small area
of grass to the western side of the investigation area demonstrating wet surface soils. Site investigations were
undertaken during the winter months following a period of heavy rainfall, and it is considered this area to be of
little concern.

Shallow soils represented poor draining properties, and there were minimal signs of erosion within the site.
Springs, wells and other water source features were not noted during the Haigh Workman site walkover survey.

A Land Information Memorandum (LIM) report has not been included within the scope of works and is not subject
to this review. It would be prudent to obtain a copy for any further information about the area that may be
recorded on the local authority GIS database which could otherwise cause restrictions or highlight land hazards
that may be raised at the time of building development.
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3.3 Subsurface Investigations

Soils investigations conducted on 30 July 2019 comprised the drilling of a hand auger borehole (BH1), located to
the south west of the proposed development area to a depth of 1.0 m below ground level (bgl). A detailed log is
presented within Appendix C. The soil was found to comprise 200 mm of topsoil underlain by grey moist silty clay
becoming clay at 0.6 m bgl. The ground water level was recorded as 0.90 m bgl.

The soil conditions were similar to those recorded during investigations for the existing wastewater treatment
system in 2012, although the water table at that time during May was not encountered down to a depth of
1.8 m bgl.
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4 Earthworks

4.1 Regulatory Framework
41.1 Far North District Plan (FNDP)

The District Plan rules state cut, fill and aggregate volumes are to be added together. For a Rural Production zoned
property the Permitted activity rules allow for earthwork volumes of 5,000 m? per year.

The maximum cut/ fill depth is to be less than the 1.5 m depth specified in the permitted activity rules (12.3.6.1.1).

41.2 Operative Regional Water and Soil Plan (RW&SP)

The threshold volumes under the RW&SP are based on the volume of soil moved and excludes aggregate, allowing
for an annual maximum earthwork volume of 5,000m3.

413 Proposed Regional Plan

The Northland Regional Council has published an Appeals Version dated 29 July 2019 of the Proposed Regional
Plan for Northland. The stormwater discharges, culvert construction, earthworks and contaminated sites sections
of the plan are subject to appeal. Accordingly, both the Proposed Plan and Operative Water and Soil Plan rules
need to be complied with.

Under proposed Rule C.8.3.1, the maximum permitted earthworks quantity is ‘5000 square metres of exposed
earth at any one time’.

41.4 NES-CS

Historic use of the land for horticulture subjects the site to assessment under the Resource Management
Regulations NES-CS:2011. These Rules state: Disturbing the soil of the piece of land is a permitted activity while
the following requirements are met:

8(3) (c) The volume of the disturbance of the soil of the piece of land must be no more than 25 m> per
500 m.

8(3) (d)(ii) Soil must not be taken away in the course of the activity, except that for all other purposes
combined, a maximum of 5 m? per 500 m? of soil may be taken away per year.

The NES-CS describe a ‘piece of land’ as the piece of land that has had, currently has, or most likely has had
activities listed on the HAIL. In reference to the aforementioned DSI Report, the area under investigation was
adopted as the piece of land, equating to a conservative 6,000 m?2. This allows for 300 m? allowable disturbance,
and 60 m?3 allowable removal from the site.

4.2 Proposed Earthworks

Minimal earthworks are involved with the proposed development, and there are currently no plans to remove soil
from the site. At this stage of the application no soil movements are proposed, however taking into account the
future development plans and topography, the following earthworks can be anticipated at the time of building
consent;
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Topsoil will need to be stripped to a depth of approx. 200 mm, over an area of 1,080 m? (the total

area of proposed driveway, car parking and units), equating to 215 m3 of soil excavation.

This 215 m? of topsoil is to remain on-site.

Approx. 120 m? of aggregate is required to form the driveway extension (driveways and parking are

approximately 600 m?, with compacted aggregate of approx. 200 mm depth)

Taking into account the gently sloping topography, it is considered minimal earthworks will be

required for the detention pond, rather the excavated material can be re-used to build up the pond.

An assessment has been made of the proposed works in regards to the Regulatory Framework detailed above.

Table 4-1 - Proposed Earthworks and Regulatory Framework

Area Regulatory Framework Allowance (m3)
Activit R Proposed GELRELL
Y | Proposed P FNDP RW&SP | Regional NES-CS
Plan
Excavate 215 m? , | 300m3
5,000 m3annually 5,000 m3 >,000m disturbance
. As ) : exposed at 3
Fill 1080 m (cut/fill/aggregate annually . 60 m
excavated . any time
volumes combined) removal
Aggregate 120 m3 - - N/A
Compliance status: Permitted Permitted | Permitted Permitted

If works are undertaken in accordance with that estimated, the work will be permitted and Resource Consent will

not be required under any Regulatory Framework for earthwork activities.

4.3

Earthworks Operations

A large part of the excavated soil will be topsoil which will be retained on-site. A spoil disposal site has not been

finalised at this stage, but the material may be used to construct the stormwater detention basin, to re-contour

low lying areas or for landscaping providing fill is outside of the flood risk zone and flow paths.

Earthworks will be carried out in accordance with Council’s Engineering Standards and Guidelines and Auckland

Council GDO5. Provided the earthworks are carried out in good weather, the most appropriate erosion and

sediment control measures are silt fences as shown on GDO5 Section F1.3.
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5 Natural Hazards

5.1 Regulatory Framework

Under Section 2 of the Resource management Act 1991, natural hazard means any atmospheric or earth or water
related occurrence (including earthquake, tsunami, erosion, volcanic and geothermal activity, landslip,
subsidence, sedimentation, wind, drought, fire, or flooding) the action of which adversely affects or may adversely
affect human life, property, or other aspects of the environment.

Natural hazards listed in Section 71(3) of the Building Act 2004 include: erosion, falling debris, subsidence,
inundation or slippage. The susceptibility of this site to these potential hazards has been assessed in Table 5.1.

Table 5-1 - Natural hazards - Section 71(3) of the Building Act 2004
Hazard Risk

Erosion (including coastal erosion, bank erosion, and | No
sheet erosion)

Falling debris (including soil, rock, snow, and ice) No
Subsidence (vertical settlement) Possible, subject to site specific geotechnical
assessment.

Inundation (including flooding, overland flow, storm | No, provided building sites are kept clear of overland
surge, tidal effects, and ponding) flow paths and the mapped flood hazard for the
Whiriwhiritoa Stream

Slippage No

The proposed building sites has no natural hazards that would warrant action under Section 71(1) of the Building
Act 2004.

5.2 Flooding and Hydrology

Published environmental data relating to the site has been reviewed. An examination of FNDC and NRC online GIS
databases is included below.

Flood risk at the site has been mapped by NRC to 0.2 m intervals in 10 and 100 year flood hazards (maps attached).

Table 5-2 - Surface Water Features & Flooding

Presence/Location Comments
The Main Northland Aquifer
Groundwater sources underlies the site.

The closest is situated approx. 50 m north of
the site (LOC. 201278). The recorded private

including springs/wells | There are 16 private wells within 1 i i .
wells are for mixed purposes including

(within 500 m) km of the - of which two are

. . . domestic, monitoring and exploration.
inactive, and 14 active.

Surface Water
Features None known. N/A
(Ponds, Lakes etc)
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The watercourse converges and forms into
Waipapa Stream, flowing to the east into the

Watercourses Whiriwhiritoa Stream follows the Pickmere Channel.

(within 500 m) southern site boundary. The stream does not impact the proposed
development, being situated approx. 90 m
downslope from the nearest proposed unit.

The southern boundary of the site
is identified to be at risk of flooding

Flood Risk Status from the 10 and 100 year storm
events. Note: The GIS mapping excludes flood water

The proposed developmentis not | Where the flood depth is less than 200mm.
identified to be at risk of flooding,

situated > 50 m upslope of the
flood risk zone.

Low - within the area undergoing Habitable floor levels shall be set above the

Flood Susceptibilit
g g development. flood hazard

5.3 Flood Mapping

NRC has detailed computer aided flood hazard modelling of the catchment including in the vicinity of this site. The
study and its predictions include allowance for climate change and maximum probable development. Refer to the
full copy of the NRC Flood Maps Disclaimer enclosed.

Glossary of Terms

e OTP - One Tree Point Datum. This is the local survey point datum which is in reference to mean sea level
at One Tree Point (i.e. the ground levels quoted in OTP datum is the height above mean sea level).

e 100 year ARI — Average Recurrence Interval (1% Annual Exceedance Probability)

e 10year ARl — Average Recurrence Interval (10% Annual Exceedance Probability)

e (CC-Climatic Change. This allows for future increased rainfall intensity, being a 16.8 % increase in
intensity over the next 100 years based upon 2.1 degrees increase in temperature

5.3.1 Minimum Floor Level

As the proposed development is outside the current predicted flood zone area, there are no restrictions to finished
floor levels.
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6 Stormwater Management

6.1 Existing Conditions

6.1.1 River Catchment

The site lies within the Whiriwhiritoa Stream catchment which runs along the full extent of the southern site
boundary, flowing from west to east.

The stream is a tributary to the Waipapa Stream with which it merges approx. 1.3 km to the north east of the site.
The catchment upstream of the site is predominantly rural production and rural-residential lifestyle lots, and
commercial close to the site.

Roof water from the three large storage sheds in the west of the site is currently collected and stored within two
30,000 L water tanks. Both tanks overflow into a drainage easement discharging to the Whiriwhiritoa Stream.
These tanks supply water to the six existing residential units. Yard and driveway runoff currently discharges in a
generally dispersive manner onto grassed surfaces or into the drainage easements on-site.

6.2 District Plan Provisions
6.2.1 Rural Production Stormwater Management 8.6.5.1.3

The proposed lots are zoned as Rural Production. The relevant stormwater management/ impermeable surface
rule is as follows:

Permitted stormwater management activities:

8.6.5.1.3 STORMWATER MANAGEMENT

The maximum proportion or amount of the gross site area covered by buildings and other impermeable surfaces shall
be 15 %.

Controlled stormwater management activities:

8.6.5.2.1 Stormwater Management

The maximum proportion of the gross site area covered by buildings and other impermeable surfaces
shall be 20 %.

6.2.2 Impermeable Surfaces

Existing and estimated future surface coverage of the site is presented in Table 6.1. The existing impermeable
surfaces have been estimated from aerial mapping.
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Table 6-1 — Existing and Future Surface Coverage

Impermeable Surface Area (m?)
Existing Development
Driveway (unsealed) 4558
Roof cover (combined) 2760
Total Impermeable Area (m?) 7318
Impermeable Coverage (%) 23.8
Proposed Development
Driveway (unsealed) 5158
Roof cover (combined) 3230
Total Impermeable Area (m?) 8388
Impermeable Coverage (%) 27.3
Site Area 30750

Impermeable surfaces will increase by an estimated 3.5 % with the proposed development.

Both current and proposed developments exceed the permitted and controlled activity rules of the FNDP, forming
a Discretionary Activity under Rule 8.6.5.4. When considering a discretionary activity application, the Council will
have regard to the assessment criteria set out under Chapter 11 of the Plan. Section 6.7 provides a review of the
proposed stormwater management against 11.3 assessment criteria.

6.3 Regional Water and Soil Plan for Northland

Long term stormwater management should comply with NRC permitted activity rules for stormwater discharges
Rule 21.1.2(a) of the Operative Regional Water and Soil Plan for Northland;

For new subdivision and development, the best practicable option for on-site stormwater disposal shall be identified
and incorporated into the stormwater management design to avoid or minimise changes to stormwater flows after
development for the 1 in 5-year return period storm event.

To help achieve the best practicable option for on-site stormwater disposal in clause (a), the following measures
should be considered:

o nfiltration facilities in permeable soil types;

e The retention of natural stream channels;

® Minimise areas of impermeable surfaces;

e Stormwater detention before dispersal into waterways.

The Operative Water and Soil Plan rule indicates stormwater attenuation should be provided for the 1 in 5-year
return period storm event.

6.4 Proposed Regional Plan for Northland

Proposed Rule C.6.4.1 relates to permitted activities for stormwater discharges from a public stormwater network.
Rule C.6.4.2 relates to permitted activities for other stormwater discharges and is relevant to this site. Clause 2)
relates to stormwater quantity and downstream flooding affects:
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2) the diversion and discharge does not cause or increase flooding of land outside the area serviced by the
stormwater network up to the 10 % Annual Exceedance Probability (AEP) or flooding of buildings outside the area
serviced by the network up to the 1 % AEP,

6.5 Auckland Council GDO1

Reference is made to Auckland Council Stormwater Management Devices in the Auckland Region December 2017
Guideline Document 2017/001. GDO1 is largely written to support the Auckland Council Unitary Plan, however, it
does contain stormwater design principles that are applicable to Northland.

GDO1 Section B1.7.1.3 Design for larger storm events states:

Under the Auckland Unitary Plan Standards (Section E8.6) any development must ensure that the diversion
and discharge does not result in, or increase, the following:

e Flooding of other properties in rainfall events up to the 10 % AEP, or

e Inundation of buildings on other properties in rainfall events up to the 1 % AEP

This is consistent with Proposed Regional Plan Rule C.6.4.1. GDO1 Section B1.7.1.3 further specifies:

e Detention of 10 % AEP and 1 % AEP rainfall events is not required for developments that are located
within the lower half of the catchment or for which a validated flood modelling study has shown that the
development does not increase downstream flooding.

This last bullet point is applicable to this site.

6.6 Summary

The Whiriwhiritoa Stream has a catchment length of 4.5 km with the site lying 1.8 km from the downstream
confluence with the Waipapa Stream, thus placing the site in the lower half of the catchment. Furthermore, the
site is downstream of the Waipapa commercial area, making it beneficial to release run off from the site ahead of
upstream peak passing down the catchment. Similarly, the Waipapa Stream has a catchment length of 24.5 km
downstream of Lake Manuwai with the site in the lower half of the catchment being 11.3 km from the Kerikeri
Inlet.

Council require stormwater detention for the 10 % AEP. Therefore the following design principles are applied to
stormwater management for the proposed development:

Direct stormwater within the site to suitable discharge points for 10 % AEP design flows

Provide overland flow paths within the site to suitable discharge points for the 1 % AEP design flows

Control scour, particularly at discharge points
e Improve stormwater quality where practicable
e Avoid increases in runoff from the for 10 % AEP design events

Following review of available property file documents, it was understood that all existing structures have been
consented except for two of the existing cabins and associated gravel driveway (refer to Drawing No. 02 enclosed).
Therefore, stormwater neutrality will be implemented for the six proposed new cabins and their associated
driveways, plus the unconsented existing two cabins and driveway.
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6.7 Proposed Stormwater Management

To comply with Council’s anticipated requirement for stormwater attenuation, detention for the 10 % AEP is
proposed:

6.7.1 Increased Site Runoff

The maximum increase in stormwater runoff from the site can be calculated using the rational formula. Typical
runoff coefficients for use with the rational formula are presented in NZ Building Code E1, Table 1.

Slopes in grass generally vary between 1.75 to 8.75 %. E1 Table 2, slopes of 5 to 10 % require no adjustment of the
C value. The runoff coefficients relevant to the site are:

Table 6-2 — Run-off Coefficient (C)

Surface Type Base C Slope Adopted C
adjustment

Unsealed Roads 0.50 None 0.50

Fully roofed and/or sealed developments 0.90 None 0.90

Gardens, lawns etc. 0.25 None 0.25

For design rainfall intensities, including an allowance for climate change, we have adopted HIRDS V4 rainfall
estimates adjusted with the RCP 6.0 climate change scenario projected out to the 2081-2100 time period. This
accounts for 1.63°C of warming and an associated increase in rainfall of approximately 20 %. The minimum time
of concentration for surface runoff will be 10 minutes, given the relatively small footprint of the sites. Design
rainfall intensities for 10 minute duration, RCP 6.0 climate change scenario are 118.2 mm/h for 10 year ARI.

Pre- and post-development peak runoff from the site is calculated for the 10 year rainfall events (refer to Table
6.4). For the purpose of stormwater design, the two unconsented cabins and associated driveway (as identified
on Drawing No. 03) have been classed as Post Development.

Table 6-3 — Peak Site Runoff

Surface ‘ Area (m?) ‘ (o ‘ l1o (mm/hr) ‘ Q(L/s)
Pre Development

Unsealed Roads 4073 0.5 118.2 66.87
Roofs 2600 0.9 118.2 76.83
Lawns 24077 0.25 118.2 197.63
Total 30750 341.33
Post Development

Unsealed Roads 5643 0.5 118.2 92.6
Roofs 3390 0.9 118.2 100.2
Lawns 21717 0.25 118.2 178.3
Total 30750 371.1
Excess Run-Off 29.7

The proposed development and aforementioned unconsented areas will result in a 29.7 L/s increase in peak

stormwater runoff from the site.
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6.7.2 Stormwater Quality

Residential development is not generally considered to create a long-term impact on water quality. For this
development the proposed dwelling units will be surrounded by grassed surfaces. Provided concentrated flows
are discharged to land, the grass will buffer runoff, trapping contaminants and sediments. Additionally, runoff is
directed through a detention pond which provides further opportunity for trapping contaminants and sediments.

6.7.3 Detention Basin Design

Post development run off can be returned to that of pre-development flows via the construction of a detention
basin and a 5,000 m? catchment area as identified on enclosed Drawing No. 03.

Haigh Workman have modelled stormwater detention within a parabolic shaped basin using a hyetograph which
incorporates the 20, 30, 60 and 120 minute duration storms for the 10 % AEP.

The basin has been designed to accept runoff from an area of 5,000 m? including proposed driveways and the area
of unconsented driveway, roof areas from the 6 proposed units (or tank overflows in the case of roof water
collection) and surrounding grassed areas (refer to area shaded on Drawings 03.). The unconsented existing
surfaces which fall in the catchment have only been included in the post development calculations. Run-off
calculations for this catchment are detailed in Table 6-4.

Table 6-4 - Peak run-off within the 5000 m2? catchment for Detention Basin Design

Surface Area (m?) ‘ (o ‘ l1o (mm/hr) ‘ Q(L/s)
Pre Development - 5,000 m? Catchment

Unsealed Roads 0 0.5 118.2 0.0
Roofs 0 0.9 118.2 0.0
Lawns 5000 0.25 118.2 41.0
Total 5000 41
Post Development - 5,000 m? Catchment

Unsealed Roads 1085 0.5 118.2 17.8
Roofs 470 0.9 118.2 13.9
Lawns 3445 0.25 118.2 28.3
Total 5000 60

The post development catchment creates 60 L/s runoff. It is required to detain 29.7 L/s to reduce flows back to
the site pre-development levels. This can be achieved with a stormwater detention basin with the following
features;

e Anarea of 435 m? with a minimum depth of 220 mm and stormwater detention volume of 47.5 m3
e 200 mm diameter pipe (outlet orifice)
e Basin will be situated south of the proposed development area but north of the existing flow path

e The pond has a catchment which encompasses the whole development including roof runoff/tank
overflows

e Pond overflow is to be directed into the existing drainage easement running along the eastern boundary
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e The outlet into the drain shall be reinforced to prevent scour
o The basin will be grassed as it will not be permanently full of water

e This design takes advantage of existing topographical features and therefore will require minimal
earthworks.

The pond detailed above can attenuate 34.2 L/s and is therefore sufficient for the proposed development and
existing unconsented development. Modelled flows into and out of the stormwater detention basin are illustrated
in Figures 4 and Figure 5.

Figure 4 - Hydrograph model for stormwater detention basin 10 % AEP
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Figure 5 - Hydrograph model of attenuated water depth in stormwater detention basin 10 % AEP
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New impermeable surfaces on-site should be suitably graded to ensure stormwater is diverted away from building

platforms and access ways, and into suitable drainage channels or appropriate areas of site.

Wastewater disposal fields should be located upstream of the stormwater discharge points.

Roof downpipes and tank overflows are to discharge in a dispersive manner to ground and be directed towards

the basin. An example water storage tank solution has been detailed on enclosed Drawing No. 03, overflowing

into the Stormwater Basin.

6.8 FNDC Assessment Criteria

The proposed stormwater management has been assessed against the Assessment Criteria in Section 11.3 of the

Far North District Plan as follows:

Table 6-5 — FNDC Assessment Criteria 11.3

Criterion

Comment

(a) The extent to which building site coverage and
impermeable surfaces result in increased stormwater runoff
and contribute to total catchment impermeability and the
provisions of any catchment or drainage plan for that
catchment.

Additional runoff  created this

development can be fully managed and attenuated

through

back to pre-development levels.

(b) The extent to which Low Impact Design principles have
been used to reduce site impermeability.

Stormwater control practices have been designed
in accordance with the TP10 publication which
include design principles with low impact design
such as detention tanks and stormwater basins.

(c) Any cumulative effects on total catchment
impermeability.

Run-off will be attenuated back to pre-
development levels therefore there will be
negligible impact on the total catchment

impermeability.

(d) The extent to which building site coverage and
impermeable surfaces will alter the natural contour or
drainage patterns of the site or disturb the ground and alter
its ability to absorb water.

Flow paths will be protected to ensure natural
drainage patterns are not altered.

(e) The physical qualities of the soil type

Waipapa Clays (YF) overlay the site, described
imperfectly to very poorly drained.

(f) Any adverse effects on the life supporting capacity of soils.

None.

(g) The availability of land for the disposal of effluent and
stormwater on the site without adverse effects on the water
quantity and water quality of water bodies (including
groundwater and aquifers) or on adjacent sites.

There is sufficient space for on-site wastewater
disposal.

(h) The extent to which paved, impermeable surfaces are
necessary for the proposed activity

Proposed impermeable surfaces are in keeping
with surrounding land and necessary for the

proposed activity.
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(i) The extent to which landscaping may reduce adverse
effects of run-off.

Development is likely to be landscape planted
when converted to residential, which will assist
with ground soakage.

(j) Any recognised standards promulgated by industry groups

N/A

(k) The means and effectiveness of mitigating stormwater
run-off to that expected by the permitted activity threshold.

Stormwater will be attenuated back to pre-
development levels.

(I) The extent to which the proposal has considered and
provided for climate change.

Climate change has been factored into the
stormwater water management calculations.

(m) The extent to which stormwater detention ponds and
other engineering solutions are used to mitigate any adverse
effects.

A stormwater basin is to be constructed to mitigate
the increased run off from the proposed
development and unconsented existing
development.
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7 Water Supply

7.1 Potable Water Supply

There is no public water supply at the site. The proposed dwelling units will be dependent on roof runoff collected
in water tanks. The existing six units are supplied from two 30,000 L roof water collection tanks connected to the
storage sheds. The storage capacity will be increased by the addition of a third 30,000 L tank. An assessment of
storage versus demand is provided at Appendix G.

The assessment concludes that for a 3-month sustained dry period averaging 47 mm/month, with the third tank
being fed from the proposed 6 units, a deficit will occur during the third month. This may be overcome by
moderate water conservation reducing water usage to 136 L/person/day during the last month or the supply be
supplemented by tanker truck.

7.2 Firefighting

Council Engineering Standards require a water supply that is adequate for firefighting purposes. Where there is
currently no reticulated water supply, then it the site is responsible for providing adequate on-site firefighting

supply.

For multi-unit dwellings without a sprinkler system in a non-reticulated supply area, the New Zealand Fire Service
(NZFS) Fire Fighting Water Supplies Code of Practice SNZ PAS 4509:2008 recommends for a fire fighting supply a
minimum water storage capacity of 45 m? within 90 m of the dwelling, fitted with an adequate means for
extracting the water from the tank.

The existing water tanks are greater than 90 m from the furthest proposed unit, therefore additional water storage
is required or a 100 mm pipe delivery pipe with a fire coupling extended to within 90 m of the units. We
recommend the property owner contacts the Fire Service to agree arrangements for providing an adequate on-
site firefighting supply.

7.3 Alternative to Fire Fighting Supply

The Code (SNZ PAS 4509:2008) specifically allows for alternative methods to be used in meeting the Code
requirements. Clause 4.4 of the Code states that:

e Fire engineers or similar competent persons may use alternative methods, such as those detailed in
Appendix H and Appendix J to determine firefighting water supplies. To comply with this code of
practice, such alternatives must be submitted for approval to the person(s) nominated by the National
Commander. The person(s) so nominated will approve these cases on confirmation that the method and
calculations used are correctly applied.

e Alternative methods will need to show that the calculated firefighting water supply makes allowances
for tactical flow rates (that is, the amount needed above a theoretical amount to absorb the released
heat for operational effectiveness).

The procedure to be followed in the case of an alternative fire-fighting supply is as follows:
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e The competent person should submit a firefighting facilities checklist (FFFC), with a scale site map
showing contours and proposed alternatives to Table 2 with rationale for assessment to NZFS

If the proposed supply is approved by a nominated NZFS person, Council will accept the FFFC and compliance with

the Code will be achieved.

NZFS considers that a 'one size fits all' volume is not appropriate in all circumstances. There are alternatives to
firefighting couplings but firefighters are not expected to lift pumps or hoses onto the top of water tanks.
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8 On-site Effluent Disposal

8.1 Existing Effluent Treatment & Disposal

Effluent disposal is currently managed on-site;

e The existing dwelling to the north has a septic tank and effluent soakage system within the private garden

e The six existing accommodation units undergo a combination of primary and secondary treatment, with
two septic tanks and a treatment plant. Effluent is disposed via dripper lines which are laid amongst citrus
trees and along the northern site boundary.

Existing systems are identified on Drawing No. 02 appended. The secondary treatment and dripper field for the
existing six cabins was designed by Haigh Workman in 2012 and adopted design occupancy of 2 persons per unit,
a design flow of 170 L per person and an irrigation rate of 3 mm/day which required a disposal area of 680 m? plus
a 30 % reserve of 204 m?.

The system was inspected and found to be operating with no signs of malfunction. The dripper tubes occupied an
area of approximately 1198 m?2.

Effluent from the proposed six additional units are also to undergo on-site wastewater treatment and disposal.

8.2

8.2.1

Summary of Regulatory Issues

Regional Plan

The discharge of sewage effluent on to land is regulated by the permitted activity rules C.6.1.3 of the Proposed

Regional Plan for Northland. Table 9 specifies exclusion areas and set-back distances as follows:

Table 9: Exclusion areas and setback distances for on-site domestic wastewater systems

Feature

Primary treated

domestic type
wastewater

Secondary and

tertiary treated

domestic type
wastewater

Greywater

Exclusion areas

Floodplain 5 percent annual 5 percent annual 5 percent annual
exceedance exceedance exceedance
probability probability probability

Horizontal setback distances

Identified stormwater flow path

(including a formed road with kerb

and channel, and water-table 5 metres 5 metres 5 metres

drain) that is down-slope of the

disposal area

er: 43

SIEK, Jakn, stream, facic, A of 20 metres 15 metres 15 metres

natural wetland

Coastal marine area 20 metres 15 metres 15 metres

Existing water supply bore 20 metres 20 metres 20 metres
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Rule C.6.1.3 also includes specific conditions for effluent disposal on steeper land:

e  Where the slope of the disposal area is greater than 10 degrees, use secondary treatment with irrigation
lines firmly attached to the surface, and provide a minimum 10 m buffer down-slope of the lowest
irrigation line. Disposal areas located within existing established vegetation must have least 80 % canopy
cover

e Alternatively, irrigation lines are covered by a minimum of 100 mm of topsoil, mulch, or bark
e The slope of the disposal area must not be greater than 25 degrees

8.2.2 District Plan

The Far North District Plan contains an additional rule relating to wastewater discharges to land:

e District Plan Rule 12.7.6.1.4 specifies that effluent fields shall be located no closer than 30 m from any
river, lake, wetland or the Coastal Marine Area

8.2.3 TP58

Auckland Council technical publication TP58 is accepted as a means of compliance for effluent disposal design in
Northland. In addition to set-back distances from watercourses similar to Regional Plan Rule C.6.1.3, TP58
recommends that wastewater treatment plants and disposal fields be located no closer than 3.0 m from a dwelling.

The effluent disposal systems will need to be sited to avoid surface runoff and natural seepage from higher ground,
or protected by using interception drains. The disposal areas may need to be mounded above the surrounding
land to ensure that the lowest point in the field complies with the Regional Plan and Far North District Plan (FNDP)
rules.

The following analysis ensures that future on-site wastewater disposal can comply with both the Regional and
District Plan wastewater discharge rules and appropriate engineering guidelines. The analysis has assumed
secondary treatment to drippers.

8.3 Design Population and System Flow Volumes
8.3.1 Design Occupancy Rating

It has been confirmed by the client that the proposed accommodation units are to be one bedroom. In reference
to TP58 Section 6.3.1, it is recommended that the design occupancy of two people be adopted per unit, equating

to an additional 12 people on the property.

8.3.2 Source of Water Supply

Water supply is to be sourced from tank supply. Flow reduction fittings may be used, but this cannot be assumed
in assessing potential wastewater flows.

8.3.3 Design Flows

It is assumed that the proposed residential units will be designed to meet category ‘C’ according to TP58 Section
6.3.1, ‘households with 11/5.5 or 6/3 Flush Toilet(s) and Standard Fixtures, low water use dishwasher and NO
garbage grinder’. A category C property allows for 160 litres/person/day of wastewater generation for on-site roof

water tank supply.
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On this basis, the design household wastewater flow is 12 x 160 litres/day = 1,920 litres per day.

8.4 Design for Land Application System
8.4.1 Effluent Field Design Area

The available geological records show the site to be underlain by residual soils. The site is underlain by soils of the
Undulating Terraces and Lowlands comprising Waipapa Clay (YF) typically described as ‘imperfectly to very poorly
drained’.

Shallow soils comprise silty clays up to 0.5 m bgl, underlain by clays. For site suitability purposes a conservative
soil type has been selected. Soils are categorised as AS/NZS 1547 Soil Category 5, being poorly drained light clays
or respectively TP58 Soil Category 6 slowly draining clays. These soil types can be expected to sustain a land loading
rate of 3 mm/day.

A loading rate of 3 mm/day has been opted for, taking into account:
e Gentle slope of disposal fields (slopes of less than 3 degrees)
e Exposure of disposal fields
e 100 % reserve area available

Based on a rate of 3mm/day, this proposal will require 1920/3 = 640 m? area of disposal field. This equates to 640
metres of UniBioline or similar approved irrigation tubing laid at 1.0 m spacing.

8.4.2 Possible Effluent Field Locations

To ensure a suitable setback from boundaries and buildings, siting restrictions listed in Section Error! Reference
source not found.2 of this report will need to be adhered to. In addition, effluent disposal systems will need to be
sited to avoid surface runoff and natural seepage from higher ground, or protected by using interception drains
as presented in TP58. Ground slopes where effluent fields are likely to be placed vary from 0.5° to 3°.

The site is suitable for surface or sub-surface trickle irrigation systems. However, taking into account the winter
ground water table recorded at 0.9 m bgl, it is considered surface disposal the most appropriate for the
development. Surface trickle irrigation is for land intended to be densely planted up, and should be laid at 1 m
centres (total of 640 m length tubing). The dripper lines may be covered with minimum of 100 mm of bark mulch
and densely vegetated with suitable plants for evapo-transpiration systems.

Access to the disposal area should be minimised by effective bordering with either vegetation or fencing.

The proposed effluent disposal field and reserve are locations are shown on Haigh Workman Drawing No. 04. In
these locations both the disposal and reserve areas are outside the NRC mapped 10 year flood event area which
we take to represent the current 5 % Annual Exceedance Probability (AEP) required by Regional Plan Rule C.6.1.3
Table 9). An interceptor drain shall be constructed as depicted, to ensure surface run-off is directed to the
detention basin and away from the disposal field.

During the field investigations, high ground water was not observed. Should high ground water be encountered
at the proposed effluent field area during detailed investigation at the time of building consent application, then
above ground solutions such as raised mounds may be required.
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8.43 Dripper Irrigation

The proposed lots are suitable for surface or sub-surface trickle irrigation systems. Both types of irrigation require
the same surface area for land disposal, and tubing should include 1.6 I/hr drippers at 0.5 m spacing (UniBioline
or similar).

Surface trickle irrigation is for land intended to be densely planted up, and should be laid at 1 m centres (total of
640 m length tubing laid at 1 m centres). The dripper lines may be covered with minimum of 100 mm of bark
mulch and densely vegetated with suitable plants for evapo-transpiration systems.

Subsurface irrigation is for land intended to be grassed, as tubing must be laid 100 mm into topsoil. It is
recommended that subsurface tubing be laid at 0.5 m centres to ensure even watering of turf.

Access to the disposal area should be minimised by effective bordering with either vegetation or fencing.
8.4.4 Reserve Area

Regional Plan rules require a reserve area of 100 % of the design area for primary treatment or 30 % of the design
area for secondary treatment. A conservative reserve area of 100 % has been demonstrated on enclosed Drawing
No. 04. The reserve field is required to cope with wastewater in the event of a system failure or from
underestimation of daily wastewater production. Example location is indicated on site plan appended.

8.5 Design for Treatment System
8.5.1 Treatment Plant Design Sizing

The naming of a proprietary secondary treatment plant will be decided by the new owner at the building consent
stage, when the position and scale of the building are known. Treatment plants must meet the requirements of
AS/NZS 1546.3:2001.

The system is to meet the quality output of AS/NZS 1546.3:2003, producing effluent of less than 20 g/m?3 of 5-day
biochemical oxygen demand (BODs) and no greater than 30 g/m?3 total suspended solids (TSS). We recommend
the treatment system is sized to cater for a consistent daily flow of 1,920 litres/ day, and a peak three-day flow of
2,880 litres/day.

Since the averaged daily design flow is below 2,000 L/day discharge consent is not required.
8.5.2 Siting Requirements
Restrictions on siting of secondary treatment plants are:

Invert level at inlet not less than 0.5 m below floor level

Greater than 3.0 m from any house

Greater than 1.5 m from any boundary

Easily accessible for routine maintenance
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8.6 Primary Treatment / Trench Disposal

Primary treatment using a conventional septic tank and soakage trench disposal system is not recommended for
the site due to the poor ground soakage.

8.7 Construction Installation
8.7.1 Installation Requirements

Treatment plants must be installed by the plant provider to the manufacturers published specifications. The trickle
irrigation tubing must be installed by the treatment plant installer.

8.7.2 Commissioning Requirements

The treatment and trickle irrigation must be tested and commissioned by the plant provider.

8.8 Management Procedures
8.8.1 Operation Maintenance Requirements

A maintenance agreement is to be entered into with the provider. Once commissioned the plant will operate
automatically with alarms fitted to advise the unit occupants in the event of emergency failure.

8.8.2 Monitoring and Inspection

As part of the maintenance agreement with the plant provider, there should be at least annual inspections with
written reports provided to the owner.

8.9 FNDC On-site Effluent Disposal Policy 2008

8.9.1 Likelihood of Failure/ Accidental Discharge

The likelihood of a discharge from a household secondary treatment plant is less than minor. The pipe work to
and within the plant when correctly installed is robust with sealed connections and buried below ground reducing
the risk of accidental damage. Only the puncture of a distribution pipe would allow treated effluent to escape in
a concentrated manner.

8.9.2 Consequence of Failure/ Accidental Discharge

In the unlikely event of some form of failure/ accidental discharge, the material would have to travel in excess of
15 m over ground to reach any surface water (adopting the NRC minimum requirement of 15 m from surface
water). Most, if not all, of the accidental discharge is likely to be lost to soakage over this distance and the failure
should quickly become apparent.

8.9.3 Vegetation Planting

Trickle irrigation disposal systems rely on evapotranspiration from irrigated lawns or covered surface irrigated
landscape planting. Where new planting is required, this must be in place prior for the evapo-transpiration process
to begin functioning. A list of suitable plants is appended.
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9 Applicability

This report has been prepared for our Client, Arthur Cottle, with respect to the particular brief given to us. This
report is to be used by our Client and Consultants and may be relied upon by the Far North District Council (FNDC)
when considering the application for the proposed works. The information and opinions contained within this
report shall not be used in any other context for any other purpose without prior review and agreement by Haigh
Workman Ltd.

It has been assumed in the production of this report that the site is to be redeveloped with additional low-rise
residential units and associated structures. If any of these assumptions are incorrect, then amendments to the
recommendations made in this report may be required.

The comments and opinions presented in this report are based on the findings of the desk study and ground
conditions encountered during an intrusive site visit performed by Haigh Workman. There may be other conditions
prevailing on the site which have not been revealed by this investigation and which have not been taken into
account by this report. Responsibility cannot be accepted for any conditions not revealed by this investigation.
Any diagram or opinion on the possible configuration of strata or other spatially variable features between or
beyond investigation positions is conjectural and given for guidance only. Confirmation of ground conditions
between exploratory hole locations should be undertaken if deemed necessary.
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Appendix A — Drawings

Extents

Drawing No. | Title Scale

01 Site Location Plan 1:5000

02 Site Features Plan 1:1000

03 Stormwater & Wastewater Management Plan 1:500

04 Typical Irrigation line design NTS
Donaldsons Registered Land Surveyors - Topographic Survey of Lot As sh

- s shown
2 DP 102334,17/10/2018, ref: 7321

- Flood Maps Disclaimer NA
Lot 2 DP 102334, 2000 State Highway 10 Waipapa Imagery/ New

- Zealand, 1:1000 (A3) - All levels in m OTP Waipapa DTM at 0.5m | As shown
intervals
Lot 2 DP 102334, 2000 State Highway 10 Waipapa Imagery/ New

- Zealand 1:1000 (A3) - All levels in m OTP 10yr and 100yrCC Flood | As shown

NTS - Not to scale
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Appendix B — Site Photography
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Site Inspection & Sampling Visit - 30 July 2019
Figure 6 - Taken from the south eastern site corner towards proposed development area

Figure 7 - Proposed development area, looking north
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Figure 8 - Containers currently situated to the north west of the area

Figure 9 - Western half of area, looking south
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Figure 10 - Drain following the eastern site boundary, flowing into the Stream
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Figure 12 - Taken from southern site boundary looking north into site

Figure 13 - Central strip of felled materials and natural burn pile
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Figure 14 - Existing residential units on site

Figure 15 - Existing residential units on site
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Figure 16 - Existing surface wastewater disposal
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Figure 18 - One of the 30,000 L water tanks
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Figure 20 - the second 30,000 L water tank and over flow into drainage easement

Figure 21 - Existing downpipes from shed roofs leading into water tanks
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Appendix C — Exploratory Hole Records
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PO Box 89, 0245 Phone 09 407 8327

o, o320 I-IAIGH WORKMANE
Kerikeri, 0230 www.haighworkman.co.nz

New Zealand Civil & Structural Engineers info@haighworkman.co.nz
Borehole Log - BH1 Hole Location: Refer to Site Plan JOB No. 17 111
CLIENT: Arthur Cottle SITE: 2000 SH10, Waipapa
Date Started: 30/07/2019 DRILLING METHOD: Hand Auger LOGGED BY: EC
Date Completed: 30/07/2019 HOLE DIAMETER (mm) 50mm CHECKED BY:
Elzle || %
Soil Description = |85 D82 2 | Corrected Shear Vane |Scala Penetrometer
= ° © 3
Based on NZGS Logging Guidelines 2005 e § s~ 14l 8 Strength (kPa) (blows/100mm)
o (7]
Grassed TOPSOIL comprising Silty CLAY, greyish brown, moist to wet, 0.0 |5 i jo s 10 15 2
stiff, medium plasticity. N C
Silty CLAY, greyish brown, moist, stiff, medium plasticity. %;
— XX
[ ;I
o5 | |
CLAY with some silt, grey, moist to wet, very stiff, medium plasticity. |
wet |
saturated, GROUND WATER TABLE ENCOUNTERED ay 0.9 mbgl |
1.0
End of hole at 1.1 m bgl (Target Depth) |
15
2.0
25
3.0
3.5
4.0
45
LEGEND
s TR Corrected shear vane reading ]
TOPSOIL CLAY SILT SAND - GRAVEL Remoulded shear vane reading L
Scala Penetrometer °

Note: UTP = Unable to penetrate. T.S. = Topsoil. Bgl = Below ground level.
Groundwater identified at 0.8 m bgl.
Shear Vane and Scala penetrometer testing not undertaken. Average Soil Sensitivity -




HAIGH WORKMAN

Civil & Structural Consultants
Phone 09 407 8327

P O Box 89, 0245 Fax 09 407 8378
310 Kerikeri Road, 0230 www.haighworks.ce.nz
Kerikeri, New Zealand info@haighworks.co.nz
Borehole Log JOB No. 12086 Borehole no. BH1
[Client __JArthur Cottle Date 23-May-12
Location Lot 2 DP 102334, 2000 State Highway 10, Waipapa
Drilling Method: Hand Auger [Diameter: 40mm Logged: TMA Checked:
Soil Description Depth Legend Shear Strength (kPa) Moisture | Sample, Other Tests, Remarks.

[] 1] 100 180 200

0.0 JWIERAITRRRY
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TOPSOIL, dry, firm, brown 0.2 [WIHIRTIRAWL
CLAY, moist, soft grey 0.3 :
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T —

15 | ~

CLAY, drier, firm, grey
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Soils Legend
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017

FREEHOLD
Search Copy
R.W. Muir
Registrar-General

of Land

Identifier NAS6C/28

Land Registration District North Auckland

Date Issued 16 January 1985

Prior References

NA28C/985
Estate Fee Simple
Area 3.0750 hectares more or less

Legal Description Lot 2 Deposited Plan 102334

Registered Owners
Arthur William Cottle

Interests

573901.1 Gazette Notice (N.Z. Gazette 23.11.1978 page 3210) declaring the adjoining State Highway to be a limited
access road - 31.1.1979 at 10.51 am

Subject to a water drainage right over parts marked A and B on DP 102334 specified in Easement Certificate
B695154.1 - 9.7.1987 at 9.00 am

6027671.5 Mortgage to ANZ Banking Group (New Zealand) Limited - 2.6.2004 at 9:00 am

Transaction Id Search Copy Dated 3/07/19 2:21 pm, Page I of 2

Client Reference  cjohnson003 Register Only
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] site levels, floor heights &restrictions prior to
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Appendix F — Water Supply Assessment
The existing six residential units are supplied from two 30,000 L roof water collection tanks connected to the
storage sheds. The storage capacity will be increased by the addition of a further 30,000 L tank.

We assess the water storage requirements as follows:
10.1 Average Rainfall

Reference is made to NIWA ‘The Climate and Weather of Northland’ 3rd Edition. Table 6 (1981 — 2010) — for
Kerikeri, the lowest accumulated rainfall months are November (114 mm) and February (117 mm).

Table 8 — for Kerikeri Airport the 10th percentile values (accumulated rainfalls that will normally be exceeded in
nine out of ten yearsi.e. a 1in 10 yr. lowest rainfall) are:

e  For a 1-monthly period — Nov 24 mm, Dec 24 mm, Jan 22 mm, Feb 33 mm and Mar 3 mm

e For a 3-month period commencing — Nov 143 mm, Dec 153 mm, Jan 148 mm, Feb 221 mm and Mar 228
mm

10.2 Residential Water Demand

Council Engineering standards Design Average Daily residential demand shall be taken as 300 L/person/day for
reticulated supply design.

Auckland Water Quantity Statement June 2004-May 2005 (TP300) quotes figures provided by Watercare Services
Ltd., Rodney District Council and Franklin District Council, that for approximately 1.25 million people supplied with
reticulated water in the Auckland Region the average use was 185 litres per capita. Given the use of roof water
supply where users are generally more sparing we adopt the Watercare Services rate.

Based on 185 L/person, the combined demand for 12 accommodation units each with a design occupancy of 2
persons is 4,440 L per day or 124.3 m3/month

10.3 Roof Runoff from Storage Sheds

The existing supply is rain water collection from the storage shed roofs (total area 580 + 498 + 427 = 1,505 m?),
stored in 2 x 30,000 L storage tanks.

Collection, Q=C.l.A

Where, C = runoff coefficient, 0.9 (roofs)
| = rainfall depth (m)
A = roof area m?

The rainfall required to match demand, | = Q/C.A = 124.3/(0.9 x 1,505) = 91.8 mm/month
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10.4 Storage

Storage = demand — collection
Assuming normal monthly rainfall proceeding a dry period then the tanks will be close to full.
3 x 30,000 L tanks fed from storage shed roofs

I-month dry period

Month Rainfall Collected rainfall | Demand (m?3) Cumulative Storage =
(mm/month) (m3) Collection — Demand (m?3)

0 90

1 22 29.8 124.3 -4.5

With moderate water conservation 3 x 30,000 L tanks can be expected to provide sufficient storage during a 1-
month dry period.

3-month dry period

Month Rainfall Collected rainfall | Demand (m?3) Cumulative Storage =
(mm/month) (m?3) Collection — Demand (m?3)

0 90

1 143/3 =47 64.4 1243 30.1

2 143/3 =47 64.4 1243 -29.8

3 143/3 =47 64.4 1243 -89.7

Hence during a sustained 3-month dry period the storage will need to be supplemented/and or water
conservation.

3 x 30,000 L tanks fed from storage shed roofs + proposed 6 x accommodation units
Consider a combined roof area = 1,505 + 470 = 1,975 m?

3-month dry period

Month Rainfall Collected rainfall [ Demand (m?3) Cumulative Storage =
(mm/month) (m3) Collection — Demand (m?3)

0 90

1 143/3 =47 83.5 1243 49.2

2 143/3 =47 83.5 1243 8.4

3 143/3 =47 83.5 124.3 -324
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For a 3-month sustained dry period averaging 47 mm/month with the third tank being fed from the proposed 6
units, a deficit will occur in the third month. This may be overcome by reducing water usage to 136 L/person/day
during the last month.
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Rainfall

Rainfall distribution

Northland is a narrow peninsula with no
part more than 50 kilometres from the
sea. This causes winds to be very moist
with abundant rainfall throughout the
region. Distribution patterns are related
to orography: rainfalls range from about
1000 mm in low-lying coastal areas,

to approximately 2000 mm at higher
elevations. Figure 12 shows the distribution
of median annual rainfall based on the
1981-2010 period.

Seasonal influences on rainfall distribution
are also quite well defined. Table 6 lists
monthly rainfall normals and percentage
of annual total for the period 1981-2010
for selected stations. This table shows a
clearly defined winter rainfall maximum.
The north and east of the region gets 35
to 40 percent of its annual rainfall in the
period June to August while stations to
the south and west receive about 30 to 35
percent during these three winter months.
18 to 20 percent of Northland annual
rainfall is experienced during the summer
months (December to February).
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Total Rainfall
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Table 6. Monthly/annual rainfall normals (a; mm)]; percentage of annual total for each month (b; %).

Figure 12. Northland median annual rainfall, 1981-2010.