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EXECUTIVE SUMMARY

EAM NZ Limited (EAM) has been engaged by Hastings District Council to undertake a Detailed Site
investigation (DSI) across a large tract of land located between Havelock Road and Howard Street,
Hastings.

The Site has been identified for further residential expansion and as such a variation to the
proposed district plan is required (Proposed Variation 3a as below).

Proposed Variation 3 sets out to rezone a Greenfield growth area identified in the Hawke’s Bay
Regional Policy Statement (RPS) and Heretaunga Plains Urban Development Strategy (HPUDS)
for urban residential purposes in the Proposed Hastings District Plan (Proposed Plan).

In summary, the proposed variation involves:

i) Rezoning approximately 21.2 hectares of land between Howard Street and Havelock
Road, on the eastern fringe of Hastings City, from ‘Plains Production Zone’ to
‘Hastings General Residential Zone' (including the Parkvale School site — 1.8
hectares);

i) Inserting an accompanying Structure Plan and structure plan provisions for the area
into the Proposed Plan;

iii) Consequential amendments to the Proposed Plan.

Historically, the Site has been utilised for a mixture of activities including market gardening
(including glasshouses) and orchards which have resulted in the potential for soil contamination at
the Site.

On the basis of the findings of this report:

e Areview of the Site history was carried out that indicated a requirement for Site sampling
due to historic activities including orchards and market gardens, both of which are listed
on the NES HAIL;

e Appropriate Site sampling and preliminary laboratory soil analysis was then carried out;

e Fourteen composite samples exceeded the NES soil standard values for arsenic (20
mg/kg) for the land use scenario of residential (10% produce). The majority of these
samples were located towards the southern end of the Site on propertied identified as 180
Havelock Road and 1259 Howard Street. This is not surprising as these two properties
were shown to have had orchards on them for many decades going back to at least the
1950s;

o  Two samples exceeded the NES SCS value of 210 mg/kg for lead;

e The remainder of results indicate that soil arsenic and lead concentrations are similar to
Hawke’s Bay Background Soils of 9 mg/kg and 27 mg/kg respectively and therefore do not
represent a health risk to humans under the NES land use scenario of residential (10%
produce);

o Atotal of 16 Composite samples were analysed for organo-chlorine compounds. The only
compounds recorded for all composites analysed were DDT isomers and ranged between
<0.06 mg/kg Y DDT isomers and 4.5 mg/kg > DDT isomers. These results are considered
to be at trace concentrations and well below the soil contaminant standard value of 45
mg/kg allowed under the NES for the identified land use scenario of Residential (10%
produce). As such OCPs in soils under this assessment are considered low risk to human
health.

In summary, it is apparent that the majority of the Site is compliant with the NES with regards to
human health under the land use scenario of Residential (10% produce). Two areas identified with
elevated levels of arsenic and/or lead will require further investigation and likely remedial works if
they are to be developed into Residential subdivision.
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1.0 INTRODUCTION

11 BRIEF

EAM NZ Limited (EAM) has been engaged by Hastings District Council to undertake a Detailed Site
Investigation (DSI) across a large tract of land located between Havelock Road and Howard Street,
Hastings (Herein referred to as the Site; see Figure 1).

The Site has been identified for further residential expansion and as such a variation to the
proposed district plan is required (Proposed Variation 3a as below).

Proposed Variation 3 sets out to rezone a Greenfield growth area identified in the Hawke’s Bay
Regional Policy Statement (RPS) and Heretaunga Plains Urban Development Strategy (HPUDS)
for urban residential purposes in the Proposed Hastings District Plan (Proposed Plan).

In summary, the proposed variation involves:

iv) Rezoning approximately 21.2 hectares of land between Howard Street and Havelock
Road, on the eastern fringe of Hastings City, from ‘Plains Production Zone’ to
‘Hastings General Residential Zone' (including the Parkvale School site — 1.8
hectares);

V) Inserting an accompanying Structure Plan and structure plan provisions for the area
into the Proposed Plan;

Vi) Consequential amendments to the Proposed Plan.

Historically, the Site has been utilised for a mixture of activities including market gardening
(including glasshouses) and orchards which have resulted in the potential for soil contamination at
the Site.

This DSI has been undertaken to provide an assessment of the Sites contaminative status and to
assess the human health risks for the proposed development.

A phased approach has been adopted for the investigation, including an initial Preliminary Site
Investigation (PSI) of assembling background information in order to develop a conceptual site
model and investigation strategy.

This report details the results of the complete investigation and provides the following information:

e  Background information;

e Site history and laboratory results;

e A conceptual Site model;

e Evaluation of determinants and risk assessment;
e Brief outline of recommendations; and

e Conclusions.

This investigation has been carried out in accordance with the Resource Management (National
Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human
Health) Regulations 2011 (NES).
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FIGURE 1: SITE LOCATION
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2.0 SITE DETAILS

2.1 SITE IDENTIFICATION AND ZONING

The Site is located between Hastings and Havelock North (Figure 1). The Site in total covers an
area of approximately 21.2 hectares and is zoned Plains Production Zone as per the Hastings
District Plan. Table 1 shows the legal Descriptions, property numbers, property addresses and land

areas of the individual land holdings at the Site.

TABLE 1: INDIVIDUAL PROPERTY INFORMATION

Property Address ‘ I,D\lrt?rﬂzg? Legal Description Arlézn(ﬂa)
260 Havelock Road | 96427 Lot 2 DP 850 BLK IV TE MATA SD 0.4882
258 Havelock Road | 55490 Lot 1 DP 336086 1.3910
250 Havelock Road 55492 Lot 1 DP 8949 BLK IV TE MATA SD 0.1848
246 Havelock Road 55491 Lot 41 DP 752 BLK IV TE MATA SD 1.6187
238 Havelock Road 55493 Lot 42 DP 752 BLK IV TE MATA SD 1.6187
226 Havelock Road 55494 Lots 43 44 DP 752 BLK IV TE MATA SD 82815
220 Havelock Road 55495 Lot 1 DP 8367 BLK IV TE MATA SD 0.2023
214 Have lock Road 55497 PT Lot 2 DP 8367 BLK IV TE MATA SD 1.0016
208 Have lock Road 55498 PT Lot 2 DP 8367 BLK IV TE MATA SD 1.5631
204 Havelock Road 55499 Lot 47 DP 752 BLK IV TE MATA SD 1.2141
toaeloskrons | sz | LOSDRSRSCTSOMSILAS0R 002 | 35
1217 Howard Street 55506 Lots 1 2 35 DP 3146 BLK VI TE MATA SD 1.8698
1239 Howard Street 55505 Lots 3-6 DP 3146 BLK IV TE MATA SD 2.8207
1245 Howard Street 101597 Lot 1DP 492632 0.5848
1259 Howard Street 101598 Lot 2 DP 492632 2.7655

2.2 SITE DESCRIPTION AND CURRENT LAND USE

The Site is flat and consists of mixed land uses including such activities as livestock grazing, a
school (Parkvale), market gardening, orchards, residential dwellings, an engineering workshop and

a café.

Most of the Site is either grassed or being used for market gardening. In the area where market
gardening occurs there are four large glasshouses/greenhouses as well as large implement sheds.

PROJECT: EAMS560-REP-01 REPORT STATUS: FINAL
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3.0 ENVIRONMENTAL SETTING

3.1 GENERAL SETTING

The site and surrounding area is relatively flat. The surounding land use is a mixture of residential,
agriculture and horticulture (orchards and market gardens) activities.

The nearest natural waterway is the Awahou Stream approximately 300 metres (at its closest point)
to the north east.

Two distinct soil types are described for the site by Griffiths 2011 (Soil Map of The Heretaunga
Plains — see Figure 2).

The predominant soil type is Karamu Soils which are described as 30-45 cm silt loam/clay loam on
sand with imperfect drainage (WT >60 cm). A secondary soil type is also present towards the
middle and south of the site and these are described as Kaiapo soils. These soils are >30 cm clay
loam on silt loam and have poor drainage with WT <30cm.

FIGURE 2: EXCERPT OF SOIL MAP OF HERETAUNGA PLAINS (GRIFFITHS 2011)
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4.0 DESKTOP REVIEW OF SITE HISTORY

A desktop assessment was undertaken to provide an overview of any potential contaminants of
concern that may be present at the site as a result of any documented past and present activities.
The following information was sourced in order to establish the history of the site:

e Hastings District Council (HDC) Resource Consents Database and Property Files;
e A search of the Land Use Register held at Hawke’s Bay Regional Council (HBRC);
e Historical aerial photographs

e  Site Inspection.

4.1 HASTINGS DISTRICT COUNCIL PROPERTY FILES

EAM viewed the property files for the site at HDC offices but very little information with regards to
possible sources of contamination could be found.

The only information regarded to be relevant were the records for the construction of the large
glasshouses located at 226 and 246 Havelock Road and a previous DSI carried out in September
2015 at 1259 Howard Street. This DSI was carried out by Lorentz Agrology and concluded that soil
metals including arsenic and lead, as well as organo-chlorine pesticide compounds were well below
the NES Soil Contaminant Standards for the land use scenario of Rural Residential (25% produce).
The full DSI is attached to this report as Appendix 1.

4.2 HAWKE’S BAY REGIONAL COUNCIL LAND USE REGISTER

A search was made for information from HBRCs Listed Land Use Register (LLUR). This register is
used to hold information about sites that have used, stored or disposed of hazardous substances,
based on activities detailed in the Ministry for the Environment's (MfE) Hazardous Activities and
Industries List (HAIL) (MfE, 2011a). The search revealed that there has been no recorded or
identified HAIL activity within the site by HBRC.

4.3 HISTORICAL AERIAL PHOTOGRAPHS

Historical aerial photographs of the Site from 1945 onwards have been reviewed. The aerial
photographs were sourced from HDC and are shown as Figures 2-7.

1945:- This photo shows that the predominant land use at the Site was pastoral grazing.
Unfortunately this photograph is only a partial print and does not cover the land located to the
south.

1969:- This historic aerial photograph shows that the areas shown previously in 1945 are still
utilised predominantly for pastoral grazing however it appears that market gardening is occurring.
To the south it is clear that well established orchards are present on the properties identified
currently as 180 Havelock Road as well as 1245 Howard Street and 1259 Howard Street.

1994:- Largely unchanged land use from 1969 aerial photograph although market gardening looks
to have intensified. .

2004:- This photo shows that the fruit trees have been removed from areas at properties identified
today as 180 Havelock Road as well as 1245 Howard Street and 1259 Howard Street.

2010:- This aerial shows the most significant change has been the complete removal of fruit trees
over the entire Site.
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FIGURE 3: HISTORIC (1945) AERIAL PHOTOGRAPH OF THE SITE
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FIGURE 4: HISTORIC (1969) AERIAL PHOTOGRAPH OF THE SITE
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PROJECT: EAMb560-REP-01 REPORT STATUS: FINAL PAGE: 7



DSI (NES), HAVELOCK ROAD/HOWARD STREET, HASTINGS

FIGURE 5: HISTORIC (1994) AERIAL PHOTOGRAPH OF THE SITE
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FIGURE 6: HISTORIC (2004) AERIAL PHOTOGRAPH OF THE SITE
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FIGURE 7: HISTORIC (2010) AERIAL PHOTOGRAPH OF THE SITE

PROJECT: EAMb560-REP-01 REPORT STATUS: FINAL PAGE: 10



DSI (NES), HAVELOCK ROAD/HOWARD STREET, HASTINGS

4.4 SITE INSPECTION

Several site inspections across the site were carried out during May 2016, with the objective of
identifying any potential sources of land contamination.

During these site visits no obvious contamination indicators (i.e. surface soil staining/odours) or
other contamination sources were noted during the inspection of the Site.

Only the four large glasshouses (at 226 and 246 Havelock Road) and areas immediately
surrounding them including water sources and sheds were identified as possible hotspots during
the site visit (Figures 8 to 11). The location of these possible hotspots is shown in Figure 12.

4.5 SUMMARY OF DESKTOP REVIEW

This desktop review has identified that the Site has been used for a number of activities that are
included on the HAIL. In particular market gardening (with glasshouses) and orchards are two
activities that have the potential to contaminate soils above concentrations considered to be a
health risk to human receptors.

Historic aerial photography indicates that orchards were most prevalent to the south of the Site with
properties identified as 180 Havelock Road, 1245 Howard Street and 1259 Howard Street having
this activity occurring since at least the 1950s.

As such it is determined that it a Detailed Site Investigation with intensive soil sampling be carried
out to ascertain the contaminative status of the Site is warranted.
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FIGURE 8: SITE PHOTOGRAPH LOOKING NORTHWEST SHOWING TWO GLASSHOUSES LOCATED AT 246

HAVELOCK ROAD

FIGURE 9: SITE PHOTOGRAPH LOOKING NORTH SHOWING INSIDE ONE OF TWO GLASSHOUSES LOCATED

AT 226 HAVELOCK ROAD
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FIGURE 10: SITE PHOTOGRAPH LOOKING NORTHWEST SHOWING WATER SUPPLY OUTSIDE ONE OF TWO
GLASSHOUSES LOCATED AT 226 HAVELOCK ROAD
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FIGURE 11: SITE PHOTOGRAPH LOOKING NORTHWEST SHOWING SHEDS AND STORAGE AREAS OUTSIDE
ONE OF TWO GLASSHOUSES LOCATED AT 226 HAVELOCK ROAD
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FIGURE 12: AERIAL PHOTOGRAPH SHOWING AREAS OF INTEREST DURING SITE VISITS. THESE AREAS
WEWRE CONSIDERED LIKELY HOTSPOTS FOR CHEMICAL RESIDUE CONTAMINATION.
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5.0 INVESTIGATION & RISK ASSESSMENT PROCESS

51 CONCEPTUAL SITE MODEL

The potential effects of the proposed activity of the Site from contaminated soils are outlined in a
preliminary site conceptual model set out below. The following is an analysis of potential
contaminants, receptors and pathways (linkages) between the two.

5.1.1 HAZARDOUS SUBSTANCES AND POTENTIAL CONTAMINANTS OF
CONCERN

Hazardous substances potentially exist at the site as a result of past activities such as:
e Heavy metals from horticultural sprays in particular arsenic and lead may be present;

e  Organic compounds such as organo-chlorines e.g. DDT and dieldrin etc. from horticultural
sprays.

5.1.2 POTENTIAL RECEPTORS
Potential receptors include:
e  Current and future residents of the Site;

e Excavation and construction workers during redevelopment of the Site.

5.1.3 EXPOSURE PATHWAYS

A human health risk can only occur where there is a complete pathway between contaminant
sources and a receptor. Building floors, paved areas and grass will largely or completely prevent
contact with soil and therefore direct exposure pathways are or will be incomplete for such areas.
Potential complete pathways are:

e Direct contact (dermal) with soil;

e Direct contact and inhalation of dusts and soil during construction and ongoing site
maintenance and/or subsurface maintenance works;

e Oral ingestion of soil through uptake by vegetables and by soil attached to vegetables
where soil is exposed in garden areas;

e Adjacent sites through dermal absorption and inhalation and oral ingestion of soil.

5.2 INVESTIGATION RATIONALE

The overall rationale for the DSI was to determine whether any of the historical activities on the Site
have caused soil contamination that would affect the proposed future use. In this instance it was
decided to carry out a combination of targeted and broad-scale sampling. Targeted sampling was
carried out in and around areas most likely to contain soil contaminants from historical practices
and included in and around glasshouses, workshops and where any water source was associated
with these.

5.2.1 SITE SAMPLING

The number of samples collected as part of this assessment was in keeping with the
“Contaminated Land Guidelines No. 5” (MfE 2011). These guidelines set out (in Table A1; p63) the
“minimum sampling points required for detection of circular hotspots using a systematic sampling
pattern at 95% confidence level”.

Soil samples were collected using a hand auger and/or spade and were handled using disposable
gloves. Samples were collected in clean plastic zip-lock bags and labelled with sample name,
number, time and date collected. Once collected, samples were stored in a chilly bin and then
despatched to Hill Laboratories Ltd in Hamilton. Sample Sites were identified and marked using a
wooden peg and co-ordinates were taken using a handheld GPS. The approximate locations of the
sample sites for this assessment are shown in Figures 13 to 24.

NOTE: Sampling was carried out over all of the property located at 1259 Howard Street as some of
this has already been assessed in the DSI by Lorentz Agronomy (Attachment 1).
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5.2.2 SAMPLE COMPOSITING

To keep costs to a minimum samples collected were composited for arsenic and lead as well as for
organo-chlorine compounds analysis. The composites were prepared by the laboratory. Note:
When comparing composite results against guideline values, the guideline value must be adjusted
by dividing the value by the number of sub-samples in the composite.

5.2.3 FIELD QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

Quality Assurance and Quality Control procedures undertaken during sampling included the
following:

e Changing of disposable gloves after each sample;
e Decontaminating and rinsing of tools between each sample;

e Collection of soil samples in new, clean, appropriately labelled glass jars supplied by Hill
Laboratories;

e Storing samples in chilled conditions whilst on Site and until delivery to the laboratory for
analysis;

e Use of chain of custody procedures and forms; and Use of IANZ accredited laboratories
with in-house QA/QC procedures for the analyses requested.

FIGURE 13: SAMPLE SITES AT 258 HAVELOCK STREET (PROPERTY NUMBER 55490)
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FIGURE 16: SAMPLE SITES AT 226 HAVELOCK STREET (PROPERTY NUMBER 55494)
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FIGURE 20: SAMPLE SITES AT 180 HAVELOCK STREET (PROPERTY NUMBER 94952)

FIGURE 21: SAMPLE SITES AT 1259 HOWARD STREET (PROPERTY NUMBER 101598)

PROJECT: EAMb560-REP-01 REPORT STATUS: FINAL PAGE: 20



DSI (NES), HAVELOCK ROAD/HOWARD STREET, HASTINGS

FIGURE 22: SAMPLE SITES AT 1217 HOWARD STREET (PROPERTY NUMBER 55506)
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FIGURE 24: SAMPLE SITES AT 1217 HOWARD STREET (PROPERTY NUMBER 55506)
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6.0 RESULTS OF ANALYSIS - DISCUSSION

6.1 METALS

A total of 287 soil samples have been collected and analysed for arsenic and lead (Table 2) for this
assessment. Of these only sixteen samples recorded contaminants above the Soil Contaminant
Standards (SCSs) from the NES Priority contaminants list (MfE, 2012). See Appendix 2 for the full
laboratory report. The remainder of results indicate that soil arsenic and lead concentrations are
similar to Hawke’s Bay Background Soils of 9 mg/kg and 27 mg/kg respectively.

The non-compliant samples included;
e  Composite of 55493/3 and 55493/4;
e  Composite of 55493/5 and 55493/6;
e individual sample 55498/3;
e  Composite of 55499/21 and 55499/22;
e  Composite of 94952/1 and 94952/2;
e Composite of 94952/3 and 94952/4;
o  Composite of 94952/9 and 94952/10;
e  Composite of 94952/13 and 94952/14;
e  Composite of 94952/15 and 94952/16;
e  Composite of 94952/17 and 94952/18;
e  Composite of 94952/19 and 94952/20;
e  Composite of 94952/21 and 94952/11;
o  Composite of 94952/23 and 94952/24;
e  Composite of 94952/27 and 94952/28; and
e  Composite of 94952/29 and 94952/30.

NOTE: The Sample identifiers e.g. 55493 represent the actual property numbers sampled (refer
Table 1).

Of these, Composite samples 55493/3 and 55493/4 and 55493/5 and 55493/6 were located around
sheds and a bore at one particular property (238 Havelock Road).

Composite sample 55499/21 and 55499/22 was located to the rear of 204 Havelock Road and was
only marginally above the 20 mg/kg arsenic SCS of 20 mg/kg for the residential (10% produce) land
use scenario.

The main area of arsenic and lead contamination above NES SCSs of 20 mg/kg and 210 mg/kg
respectively were at the properties identified as 180 Havelock Road and 1259 Howard Street.

Figure 25 illustrates the areas of non compliance with the NES.

PROJECT: EAMS560-REP-01 REPORT STATUS: FINAL PAGE: 23



DSI (NES), HAVELOCK ROAD/HOWARD STREET, HASTINGS

TABLE 2: SOIL ARSENIC AND LEAD RESULTS (ALL mg/kg

Sample

Composite of 55490/1 and 55490/2
Composite of 55490/3 and 55490/4
Composite of 55490/5 and 55490/6
Composite of 55490/7 and 55490/8
Composite of 55490/9 and 55490/10
Composite of 55490/11 and 55490/12
Composite of 55490/13 and 55490/14
Composite of 55490/15 and 55490/16
Composite of 55490/17 and 55490/18
Composite of 55490/19 and 55490/20
Composite of 55490/21 and 55490/22
Composite of 55491/1 and 55491/2
Composite of 55491/3 and 55491/4
Composite of 55491/5 and 55491/6
Composite of 55491/7 and 55491/8
Composite of 55491/9 and 55491/10
Composite of 55491/11 and 55491/12
Composite of 55491/13 and 55491/14
Composite of 55491/15 and 55491/1é
Composite of 55491/17 and 55491/18
Composite of 55491/19 and 55491/20
Composite of 55491/21 and 55491/22
Composite of 55491/23 and 55491/24
Composite of 55491/25 and 55491/26
Composite of 55493/1 and 55493/2
Composite of 55493/3 and 55493/4
Composite of 55493/5 and 55493/6
Individual sample 55493/8
Composite of 55493/9 and 55493/10
Composite of 55493/11 and 55493/12
Composite of 55493/13 and 55493/14
Composite of 55493/15 and 55493/16
Composite of 55493/17 and 55493/18
Composite of 55493/19 and 55493/20
Composite of 55493/21 and 55493/22
Composite of 55493/23 and 55493/24
Composite of 55493/25 and 55493/26

&~ O 8 O 5 0V 0 0V 5 YV O

o0 N O N O O8O0 O N O ® o

o~

o

© 0 0 o 0 0 0 N o

64
64
110
99
75
99
65
37
24
24
27
135
86
43
31
27
24
28
21
27
20
22
21
24
54
95
132
28
26
23
27
26
26
28
28
27
26
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TABLE 2 (CONTINUED): SOIL ARSENIC AND LEAD RESULTS (ALL mg/kg

Sample As Pb
Composite of 96427/1 and 96427/2 9 44
Composite of 96427/3 and 96427/4 10 45
Composite of 96427/5 and 96427/6 7 32
Composite of 96427/7 and 96427/8 6 21
Composite of 96427/9 and 96427/10 5 21
Composite of 96427/11 and 96427/12 6 24
Composite of 55505/1 and 55505/2 6 25
Composite of 55505/3 and 55505/4 4 17.9
Composite of 55505/5 and 55505/6 5 17.0
Composite of 55505/7 and 55505/8 5 17.6
Composite of 55505/9 and 55505/10 5 18.1
Composite of 55505/11 and 55505/12 5 18.5
Composite of 55505/13 and 55505/14 5 16.5
Composite of 55505/15 and 55505/16 6 19.1
Composite of 55505/17 and 55505/18 5 18.0
Composite of 55505/19 and 55505/20 5 19.2
Composite of 55505/21 and 55505/22 5 17.2
Composite of 55505/23 and 55505/24 4 16.9
Composite of 55505/25 and 55505/26 4 19.7
Composite of 55505/27 and 55505/28 5 16.4
Composite of 55505/29 and 55505/30 5 37
Composite of 55505/31 and 55505/32 5 22
Composite of 55505/33 and 55505/34 7 25
Composite of 55505/35 and 55505/36 7 24
Composite of 55505/37 and 55505/38 8 27
Composite of 55506/1 and 55506/2 7 34
Composite of 55506/3 and 55506 /4 9 21
Composite of 55506/5 and 55506/6 10 22
Composite of 55506/7 and 55506/8 5 25
Composite of 55506/9 and 55506/10 5 36
Composite of 55506/11 and 55506/12 9 23
Composite of 55506/13 and 55506/14 8 37
Composite of 55506/15 and 55506/16 6 28
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TABLE 2 (CONTINUED): SOIL ARSENIC AND LEAD RESULTS (ALL mg/kg

Sample As Pb
Composite of 55494/1 and 55494/2 10 92
Composite of 55494/3 and 55494 /4 14 53
Composite of 55494/5 and 55494/6 13 78
Composite of 55494/7 and 55494/8 9 29
Composite of 55494/9 and 55494/10 6 17
Composite of 55494/11 and 55494/12 8 32
Composite of 55494/13 and 55494/14 8 31
Composite of 55494/15 and 55494/16 6 24
Composite of 55494/17 and 55494/18 6 21
Composite of 55494/19 and 55494/20 6 22
Composite of 55494/21 and 55494/22 () 21
Composite of 55494/23 and 55494/24 () 23
Composite of 55494/25 and 55494/26 6 24
Composite of 55494/27 and 55494/28 6 26
Composite of 55494/29 and 55494/30 () 24
Composite of 55494/31 and 55494/32 7 27
Composite of 55494/33 and 55494/34 6 22
Composite of 55494/35 and 55494/36 6 24
Composite of 55494/37 and 55494/38 () 23
Composite of 55494/39 and 55494/40 7 26
Composite of 55494/41 and 55494/42 7 27
Composite of 55494/43 and 55494/44 7 28
Composite of 55494/45 and 55494/46 6 28
Composite of 55494/47 and 55494/48 6 27
Composite of 55494/49 and 55494/50 6 26
Composite of 55494/51 and 55494/52 5 26
Composite of 55497/1 and 55497/2 5 40
Composite of 55497/3 and 55497 /4 6 46
Composite of 55497/5 and 55497/6 10 26
Composite of 55497/7 and 55497/8 7 25
Composite of 55497/9 and 55497/10 7 26
Composite of 55497/11 and 55497/12 5 40
Composite of 55497/13 and 55497/14 5 28
Composite of 55497/15 and 55497/16 5 25
Composite of 55497/17 and 55497/18 5 23
Composite of 55497/19 and 55497/20 5 27
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TABLE 2 (CONTINUED): SOIL ARSENIC AND LEAD RESULTS (ALL mg/kg)
Sample As Pb
Composite of 55498/1 and 55498/2 16 78
Individual sample 55498/3 B s
Composite of 55498/4 and 55498/5 17 68
Individual sample 55498/é 9 59
Composite of 55498/7 and 55498/8 6 27
Composite of 55498/9 and 55498/10 7 36
Composite of 55498/11 and 55498/12 5 29
Composite of 55498/13 and 55498/14 6 29
Composite of 55498/15 and 55498/16 5 30
Composite of 55498/17 and 55498/18 6 27
Composite of 55498/19 and 55498/20 6 28
Composite of 55498/21 and 55498/22 5 29
Composite of 55498/23 and 55498/24 10 44
Composite of 55499/1 and 55499/2 8 40
Composite of 55499/3 and 55499/4 7 &3
Composite of 55499/5 and 55499/6 7 28
Composite of 55499/7 and 55499/8 7 24
Composite of 55499/9 and 55499/10 8 31
Composite of 55499/11 and 55499/12 8 26
Composite of 55499/13 and 55499/14 6 32
Composite of 55499/15 and 55499/16 6 31
Composite of 55499/17 and 55499/18 6 29
Composite of 55499/19 and 55499/20 7 46
Composite of 555499/21 and 55499/22 80
Composite of 94952/1 and 94952/2 141
Composite of 94952/3 and 94952/4 127
Composite of 94952/5 and 94952/6 57
Composite of 94952/7 and 94952/8
Composite of 94952/9 and 94952/10

Composite of 94952/11 and 94952/12

Composite of 94952/13 and 94952/14

Composite of 94952/15 and 94952/16 (101598/1)

Composite of 94952/17 (101598/2) and 94952/18 (101598/3)
Composite of 94952/19 (101598/4) and 94952/20 (101598/5)
Composite of 94952/21 (101598/6) and 94952/22 (101598/7)
Composite of 94952/23 (101598/8) and 94952/24 (101598/9)
Composite of 94952/25 (101598/10) and 94952/26 (101598/11)
Composite of 94952/27 (101598/12) and 94952/28 (101598/13)
Composite of 94952/29 (101598/14) and 94952/30 (101598/15)

18

76
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6.2 ORGANO-CHLORINE COMPOUNDS

A total of 16 Composite samples were analysed for organo-chlorine compounds. The only
compounds recorded for all composites analysed were DDT isomers and ranged between <0.06
mg/kg > DDT isomers and 4.5 mg/kg > DDT isomers (Table 3).

These results are considered to be at trace concentrations and well below the soil contaminant
standard value of 70 mg/kg allowed under the NES for the identified land use scenario of
Residential (10% produce). This also holds true when compared against the adjusted value of 17.5
mg/kg >DDT isomers for composite samples. As such OCPs in soils under this assessment are
considered low risk to human health.

TABLE 3: SUMMARY OF SOIL ORGANIC COMPOUND RESULTS (ALL RESULTS mgkg' DRY WEIGHT
Sample Name >DDT

Composite of Samples 55490/5, 55490/13 &and 55490/18 0.39
Composite of Samples 55491/8, 55491/15, 55491/22 & 55491/25 0.12
Composite of Samples 55491/11 & 55491/13 1.12
Composite of Samples 55493/12, 55493/17 & 55493/24 0.13
Composite of Samples 55493/3, 55493/17 & 55493/5 4.0

Composite of Samples 96427/1, 96427/5, 96427/7 & 96427/11 0.15
Composite of Samples 55506/1, 55506/7, 55506/8 & 55506/16 <0.06
Composite of Samples 55505/1, 55505/13, 55505/23 & 55505/38 0.08
Composite of Samples 55494/7, 55494/8, 55494/9 & 55494/10 0.13
Composite of Samples 55494/26, 55494/50, 55494/36 0.31
Composite of Samples 55497/2, 55497/6, 55497/19 & 55497/13 0.028
Composite of Samples 55498/7, 55498/11, 55498/14 & 55498/20 <0.06
Composite of Samples 55498/7, & 55498/6 <0.06
Composite of Samples 55499/1, 55499/8, 55499/13 & 55499/22 0.11
Composite of Samples 94952/1, 94952/6, 94952/10 & 94952/15 4.5

Composite of Samples 94952/22, 94952/27, 94952/29 & 94952/30 1.28

*Adjusted to compensate for composites i.e. four samples per composite therefore original standard value
divided by four.

6.3 RISK ASSESSMENT

A hazard —pathway —receptor pollution linkage is considered to aid assessment of risk associated
with results of the site investigation.

For contaminated soils to pose a risk to a receptor, a complete pathway must exist between the
contamination source and the identified receptor(s). If there is an incomplete pathway then there is
no risk.

In this instance, the large proportion of the site is considered low risk to human health however two
isolated areas have been identified as having elevated arsenic and lead concentrations and
therefore in these areas a risk to human health exists.

The possible pathways and receptors associated with this site and its end use are presented in
Table 4.
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6.3.1 END USERS

In terms of human health, a risk for exposure exists. Elevated concentrations of arsenic and lead
have been confirmed within the shallow sub-surface soils. Therefore, ingestion, inhalation and
dermal exposure could potentially occur. Remediation is required. This must be addressed in future
site remediation/management plans.

6.3.2 SITE WORKERS

Normal precautions for development of the site will apply and should include dust suppression
measures. Site workers will need to be made aware of the presence of arsenic and lead
contamination within the soil and a programme of site working should be developed in accordance
with relevant building guidelines. This must be addressed in future site remediation/management
plans.

6.3.3 ADJACENT SITES

Heavy metals are generally immobile and therefore the potential for lateral migration in the soil
profile is considered low. There is a possibility that dust may be generated at the site during
excavation and construction works, hence a small risk is associated with airborne contaminants.
Dust suppression measures such as keeping the soil wet/moist during earthworks are considered
appropriate. This must be addressed in future site remediation/management plans.

6.3.4 RISK TO SURFACE WATER & GROUNDWATER

Although not specifically covered under the NES the potential risk to surface water and
groundwater resources were considered during this assessment. With regards to surface water
there are no significant waterways on or adjacent to the assessment site.

The risk of ground water contamination is considered to be low as these metals (the only elevated
contaminant recorded) are largely immobile in soil.

TABLE 4: PATHWAYS AND POTENTIAL RECEPTORS

Contaminants Receptor Pathway

Oral Ingestion of soil or dust, dermal
absorption or inhalation where soil is
exposed

End Users
Oral ingestion of soil through uptake by
vegetables and by soil atfached o
vegetables where soil is exposed in
garden areas

Arsenic & lead

Dermal absorption and Inhalation, oral

Site workers . . .
ingestion of sail.

Dermal absorption and Inhalation, oral

Adjacent Sites . . .
ingestion of sail.
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7.0

CONCLUSIONS

On the basis of the findings of this report:

A review of the Site history was carried out that indicated a requirement for Site sampling
due to historic activities including orchards and market gardens, both of which are listed
on the NES HAIL;

Appropriate Site sampling and preliminary laboratory soil analysis was then carried out;

Fourteen composite samples exceeded the NES soil standard values for arsenic (20
mg/kg) for the land use scenario of residential (10% produce). The majority of these
samples were located towards the southern end of the Site on propertied identified as 180
Havelock Road and 1259 Howard Street. This is not surprising as these two properties
were shown to have had orchards on them for many decades going back to at least the
1950s;

Two samples exceeded the NES SCS value of 210 mg/kg for lead;

The remainder of results indicate that soil arsenic and lead concentrations are similar to
Hawke’s Bay Background Soils of 9 mg/kg and 27 mg/kg respectively and therefore do not
represent a health risk to humans under the NES land use scenario of residential (10%
produce);

A total of 16 Composite samples were analysed for organo-chlorine compounds. The only
compounds recorded for all composites analysed were DDT isomers and ranged between
<0.06 mg/kg >DDT isomers and 4.5 mg/kg >DDT isomers. These results are considered
to be at trace concentrations and well below the soil contaminant standard value of 45
mg/kg allowed under the NES for the identified land use scenario of Residential (10%
produce). As such OCPs in soils under this assessment are considered low risk to human
health.

In summary, it is apparent that the majority of the Site is compliant with the NES with regards to
human health under the land use scenario of Residential (10% produce). Two areas identified with
elevated levels of arsenic and/or lead will require further investigation and likely remedial works if
they are to be developed into Residential subdivision.
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FIGURE 25: AREAS (IN RED) OF ELEVATED ARSENIC AND/OR LEAD FROM THIS ASSESSMENT)
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APPENDIX 1

LORENTZ AGRONOMY DSI REPORT FOR 1259 HOWARD STREET
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APPENDIX 2

LABORATORY REPORT OF ANALYSIS
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D"‘" - R J Hil Laboratories Limited | Tel  +84 7 BSE 2000
\ Hill Laboratories == | ===

EA% BETTER TESTING BETTER RESULTS Hamitan 3240, New Zealand | Wel  wwwhilliaks.co.nz

ANALYSIS REPORT Page 1 of 5

Client: | EAM NZ Limited Lab No: 1591573 SP
Contact: | J Strong Date Registered: | 28-May-2016
/- EAM NZ Limited Date Reported: | 10-Jun-2016
PO Box 1154 Quote No: 72316
Mapier 4140 Order No:
Client Reference: | 55434, 55407, 55408 & 55400
Submitted By: | J Strong
Sample Type: Soil
Sample Name: 55408 23 55408 26 Composite of Composite of Composite of
55484 #1 and 554p4 #3 and 55404 #3 and
G5404 #2 S5404 34 65404 #0
Lab Number: 1591573.75 159157373 1581573.110 1591573.120 1501573.121
Individua Tests
Total Recoverable Arsenic mg'kg dry wt ) g 10 14 13
Total Recoverable Lead mgg dry wt 51 54 oz 53 T8
Sample Name:| Composite of Composite of Composite of Composite of Composite of
55404 #7 and 55404 #0 and S04 #11and | 55404 #12and | 55404 #15and
55404 28 55404 210 55404 #12 55404 #14 55404 216
Lab Number:| 1581573122 1581673123 1581573.124 1591573.125 1501573.128
Individua Tests
Total Recoverable Arsenic mg'kg dry wi g B B B g
Total Recoverable Lead migkg dry wt ] 17.0 2 E| 24
Sample Name: | Composite of Compaosite of Compaosite of Composite of Compasite of
55404 #1T and | 53404 #1%and | 5404821 and | 55404 #23and | 55404 225 and
55404 #18 55484 220 55404 822 55404 #24 55404 #26
Lab Humber:| 1591573127 1581573.128 1581573.128 1591573.130 1581573.131
Individual Tests
Total Recoverable Arsenic mg'kg dry wi B B B B g
Total Recoverable Lead mgkg dry wt 21 22 21 23 24
Sample Name:| Composite of Compaosite of Composite of Composite of Compaosite of
55404 #27 and | 55404 #00and | 55404 #31and | 55404 #33and | 55484 235 and
55404 #28 55404 #30 55404 #32 55404 #34 55404 #35
Lab Number:| 1581573.132 1581573.133 1581573.134 1591573.135 1581573138
Individua Tests
Total Recoverable Arsenic mg'kg dry wi ] ] 7 ] g
Total Recoverable Lead mg'kg dry wi s} 24 w 2 24
Sample Name:| Composite of Composite of Composite of Composite of Composite of
55404 %37 and | G5404 #30and | S5404#41 and | 55404 #42and | 55404 245 and
55404 #38 55404 240 55404 247 55404 244 55404 245
Lab Number:| 1581573137 1581573.128 1581573.128 1591573.140 1521573141
Individua Tests
Total Recoverable Arsenic mg'kg dry wi ] 7 7 7 g
Total Recoverable Lead mg'kg dry wi n 28 v 28 28
Sample Name:| Composite of Compaosite of Compaosite of Composite of Compasite of
55404 247 and | 55404 #40and | 5404 #51 and | 55404 &7, 55404 55404 217, 55404
55404 248 55494 #30 55404 852 #8 554B4 #0 and | #25 55404 #50
55404 #10 and 55404 #36
Lab Mumber:| 1591573.142 1581573.143 1581573.144 1591573.145 1581573.148

This Laboratory 15 acoredited by IMemational ACOediation New Zealand (IANZ), which reprasents New Zealand In
. fhe Intemational Labaratory Actraditation Cooperation (ILAZ). Through the ILAC MU Recognition Amangement
© {ILAC-MRA) ils acoreditation s Intemationally recognised.

The {esis reporied herein have bean performed In accordance wil the terms of accrediiation, win the exception of

ACCREDITED LABORATORY  tesis mamad *, which are not accradlied.
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Sample Type: Soil

Sample Mame: | Composite of Composite of Composite of Composite of Compaosite of
55404247 and | 55404 #40and = 55404 #51 and | 554084 &7, 55404 55404 #17, 55404
55404 #48 65404 #50 55404 #52 #B, 55404 #0 and | #26, 55404 #50
55484 #10 and 55404 #36
Lab Mumber:| 1591573.142 1501573.143 1501573.144 1591573.145 1501573148
Individua Tests
Total Recoverable Arsenic mg'kg dry wit ] g 5 -
Total Recoverable Lead migkg dry wt k4 20 26 -
Organochiorine Pesticides Screening in Sod
Abdrin migkg dry wt - - <000 <0010
aphaBHC migkg dry wt - - <0.0mo <0010
betaBHC mig’kg dry wt - - <0010 <0010
deltz-BHC mig’kg dry wt - - <000 <0010
gamma-BHC (Lindans) migkg dry wt - - =000 <0010
cis-Chiordane migkg dry wt - - <000 <0010
trans-Chlordane mig’kg dry wt - - <0010 <0010
Total Chlomdane [|cs+trans)® migkg dry wt - - = 0.4 < 0.4
100442)
24000 mig’kg dry wt - - <0010 <0010
44000 migkg dry wt - - <000 <0010
24-DDE migkg dry wt - - <000 <0010
44-DDE mig’kg dry wt - - o042 0138
24007 mig’kg dry wt - - oo 0.0z
44DDT migkg dry wt - - 0o7e 0.159
Total DDT Isomers migkg dry wt - - 013 0.21
Dieldrin mig’kg dry wt - - <0010 <0010
Endaosulfan | migkg dry wt - - <000 <0010
Endasulfan |l migkg dry wt - - <000 <0010
Endosulfan sulphate mg'kg dry wt - - <0010 oo
Enirini migkg dry wt - - <000 <0010
Endirin aldehyde migkg dry wt - - <000 <0010
Endirim ketone migkg dry wt - - <000 <0010
Heptachior mig’kg dry wt - - <0010 <0010
Heptachlor epoxide mig’kg dry wt - - <000 <0010
Hexachlorobenzene migkg dry wt - - <000 <0010
Methawxychior migkg dry wt - - <000 <0010
Sample Mame:| Composite of Composite of Composite of Composite of Composite of
55407 #1 and G5407 #2 and 55407 #5 and 55407 #7 and 55407 #0 and
55407 22 55407 =4 55407 #6 55407 #8 55497 #10
Lab Number:| 1591573.147 1581573.148 1501573.140 1591573.150 1501573.151
Individual Tests
Total Recoverabls Arsenic migkg dry wt ] & 10 T T
Total Recoverable Lead migkg dry wt 40 43 26 25 26
Sample Name:| Composite of Composite of Composite of Composite of Composite of
55487 #11and | 55407 #12and | 5507 #15and | 55407 #17 and | 55487 #10 and
55487 #12 5487 #14 55497 #16 554087 #18 55497 #20
Lab Mumhber-| 1591573152 15815673.153 1581573.154 1591573.155 1501573156
Individud Tests
Total Recoverabls Arsenic migkg dry wt ] 5 ] 5 5
Total Recoverable Lead migkg dry wt 40 23 25 23 a7
Sample Mame: | Composite of Composite of Composite of Composite of Compaosite of
55407 #2, 55407 | 554081 and 55408 #4 and 55408 #7 and 55408 #0 and
#5, D5407 #10 55408 22 55403 #5 55408 %8 55498 #10
and 55487 #13
Lab Mumber:| 1581573157 15815673.158 1581573158 1591573180 1581573181
Individual Tests
Total Recoverabls Arsenic migkg dry wt - 18 17 & T
Total Recoverable Lead mighkg dry wt - 78 2] 2T L]
Organochiorine Pesticides Screening in Sod
Aldirin mglkg |:Ir5rwt| <0010 - -
Lab No: 1581573 w1 Hill Laboratories Page 2of 5
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Sample Type: Soil

Sample Name: | Composite of Composite of Composite of Composite of Composite of
55407 #2, 55407 | 554083 #1 and 55424 #4 and 55403 #7 and 55498 #9 and
#5, 55407 #14 55408 22 55403 #5 55488 #8 55408 #10
and 554087 #13
Lab Number-| 1821572157 1801573158 1501573.150 1501573.180 1591573.181
Organochiorine Pesticides Scresning in Sold
alphaBHC mg'g dry wt <010 - - - -
beta BHC mg'hg dry wi < 0.0 - - - -
delt=-BHC mg'hg dry wi < 0.0 - - - -
gamma-BHC (Lindane) mgkg dry wt <010 - - - -
cis-Chiordans mg'kg dry wt <0110 - - - -
trans-Chlordane mg'kg dry wi <0010 - - - -
Total Chlordane [|ce+trans)" mg'kg dry wt = 0.0 - - - -
10042)
24000 mg'kg dry wi <010 - - - -
44000 mg'g dry wt o.o1g - - - -
24D0E mg'kg dry wt <010 - - - -
414D0E mg'hg dry wi .02 - - - -
24007 mg'ig dry wi < 0.0 - - - -
44007 mgkg dry wt 0.2 - - - -
Total DOT Isomers mg'kg dry wt 0.16 - - - -
Diieddrin mg'hg dry wi o0.028 - - - -
Endosulfan | mig'kg dry wt <0010 - - - -
Endosulfan Il mgkg dry wi <010 - - - -
Endosulfan sulphate mg'kg dry wt < 0410 - - - -
Endrin mg'kg dry wi <0010 - - - -
Endrin aldehyde migkg dry wt <010 - - - -
Endrin ketone mg'kg dry wi <010 - - - -
Heptachior mg'kg dry wt <010 - - - -
Heptachior epaxide mg'kg dry wt <0010 - - - -
Hexachlorobenzene mg'kg dry wi < 0.0 - - - -
Methaychior mg'ig dry wi < 0.0 - - - -
Sample Name:| Composite of Composite of Composite of Composite of Composite of
55408 #11 and | 55498 #13and | 55498#15and | 5540B#17T and | 55488 #10and
55403 #12 55403 #14 55400 #18 55403 #18 55408 #20
Lab Humber:| 1921573162 1591573183 1501573184 1591573.185 1591573.188
Individua Tests
Total Recoverabls Arsenic mgkg dry wt 5 ] 5 ] g
Total Recoverable Lead mg'kg dry wi s 29 30 v 28
Sample Name:| Composite of Comgosite of Composite of Composite of Composite of
55408 #21 and | 55408 #23 and | §5408 &7, 55403 | 55408 #3 and 55409 #1 and
G5403 #22 55408 #24 #11, 55408 214 55408 #6 G5400 #2
and 55498 #20
Lab Mumber:| 1521573167 1581573168 1581573160 1581573.170 1581573171
Individual Tests
Total Recoverable Arsenic mg'kg dry wt 5 10 - - g
Total Recoverabls Lead mg'kg dry wt 2 4 - - 40
‘Organochiorine Pesticides Screening in Sod
Aldrin mg'kg dry wi - - <0.010 <0010 -
aphaBHC mg'kg dry wi - - <0.010 <0010 -
betaBHC mg'kg dry wi - - <0.010 <0010 -
delt=-BHC mg'kg dry wt - - <0.010 <0010 -
gamma-BHC (Lindane) mg'kg dry wt - - <0.010 <0010 -
cis-Chiordane mg'ig dry wi - - <0.010 <010 -
trans-Chlordane mg'g dry wt - - <0.010 <0010 -
Total Chlerdane [[cis+rans)' mg'g dry wt - - <004 <004 -
10042)
24000 mgkg dry wt - - <0.010 <0010 -
44000 mgkg dry wt - - <0.010 <0010 -
2400E mg'kg dry wi - - <0.010 <0010 -
4 400E mg'kg dry wi - - <0.010 0013 -
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Sample Mame: | Composite of Composite of Composite of Composite of Composite of
55408 #21 and | 55408 #23 and | 55408 #7 55403 | 55403 #3 and 55402 #1 and
65408 #22 55408 #24 #11, 56403 #14 55408 #6 654002
and 55495 #20
Lab Mumber:| 1581573187 1581573.168 1581573.168 1591573.170 1581573.171
‘Organochiorine Pesticides Scresning in Sod
24007 mgkg dry wt - < 0.010 <0.010 -
44007 mg/kg dry wt - 0.010 oo -
Total DOT |somers mg'kg dry wt - < 0.06 = 0.06 -
Dieldrin mg'kg dry wt - < 0.010 <0010 -
Endosulfan | mgkg dry wt - < 0.010 <0010 -
Endosutfan 1I mgkg dry wt - <0010 <0010 -
Endosulfan sulphate mg'kg dry wt - <0010 <0010 -
Envdrin mgkg dry wt - <0010 <0010 -
Envdrin akdehyde mgkg dry wt - < 0.010 <0010 -
Endrin ketone mgkg dry wt - <0010 <0010 -
Heptachior mg/kg dry wt - <0.010 <0.010 -
Heptachlor epoxide mgkg dry wt - < 0.010 <0010 -
Hexachlorobenzens mg'kg dry wt - < 0.010 <0010 -
Methamychior mgkg dry wt - < 0.010 <0010 -
Sample Name:| Composite of Composite of Composite of Composite of Composite of
55409 #3 and 55400 #5 and 55408 #7 and 55409 #8 and 55420 #11 and
55400 =4 55400 =6 55400 28 55409 #10 S5400#12
Lab Number:| 1581573172 1581673173 1521573174 1591573.175 1591573176
Individua Tests
Total Recoverable Arsenic mgkg dry wt T 7 T B a
Total Recoverable Lead mgkg dry wt 3 23 24 M 26
Sample Name:| Composite of Composite of Composite of Composite of Composite of
55409 #1323 and | 55409 #15and | 55400#17and 55408 #1%9and | 55480 221 and
55400 #14 55409 #14 55400 #18 55409 220 55400812
Lab Mumhber-| 1581573177 1581573178 1581573178 1591573.180 1591573.181
Individual Tests
Total Recoverable Arsenic mgkg dry wt & ] & T a7
Total Recoverable Lead mgkg dry wt a2 k]| ] 45 80
Sample Name:| Composite of
55400 #1, 55400
#B 55400 #13
and 55400 #22
Lab Number:| 1981573.182
Organochlorine Pesticides Screening in Sod
Aldrin mgkg dry wt <000 - - - -
apha-BHC mgkg dry wt <0010 - - - -
beta-BHC mgkg dry wt <000 - - - -
delta-BHC mgkg dry wt <0010 - - - -
gamma-BHC (Lindans) mgkg dry wt <000 - - - -
cis-Chiordane mg'kg dry wi <0010 - - - -
trans-Chlordane mgkg dry wt <0010 - - - -
Total Chlendane [[cis+rans)” mg'kg dry wt <0.04 - - - -
100M42]
24000 mgkg dry wt <0010 - - - -
44000 mgkg dry wt <000 - - - -
24-0DE mgkg dry wt <0010 - - - -
4 £-0D0DE mgkg dry wt 0.088 - - - -
24007 mgkg dry wt <0010 - - - -
44007 mgkg dry wt 0024 - - - -
Total DOT |somers mg'kg dry wt 011 - - - -
Dieldrin mgkg dry wt <0010 - - - -
Endosulfan | mg'kg dry wt <0010 - - - -
Endosulfan 1I mgkg dry wt <0010 - - - -
Endosulfan sulphate mg'kg dry wt <0010 - - - -
Exvdrin mgkg dry wt <0010 - - - -
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Sample Type: Soil

Sample Name: | Composite of
SE409 #1, Sh400
#B 55400413
and 55400 #22

Lab Number:| 1581573182

Organochiorine Pesticides Screening in Sol

Endrin aldehyde: migkg dry wt <0010 - - - -
Endrin ketone migkg dry wt <0010 - - - -
Heptachior mg'kg dry wt < 0010 - - - -
Heptachlor epaxide mig'kg dry wt <0010 - - - -
Hesachlorobenzens migkg dry wt <010 - - - -
Methoaychlor migkg dry wt <0010 - - - -

SUMMARY OF METHODS

The folowing tableis) gives a brief description of the methods used to conduct Be amalyses for this job. The defection Imits ghen beiow are those afainabie In a relatively cean mairte
Defection Imits may be higher for ndividual sampies should insafMiclent sampie be yaliable, or if the malrixrequires $at divtions be performed during amalysis.

Sample Type: Soil

Test Method Description Default Detection Limit |Sample No
Environmental Solids Sample Air dried at 35°C and sieved, <2mm fraction. - 75, 78,
Preparation Used for sample preparation. 118-144,
May contain a residual meisture content of 2-5%. 147-156,
158-168,
171-181
Organcchiorine Pesticides Screening in | Sonication extraction, SPE cleanup, dual column GC-ECD 0,010 - 0.08 mghkg drywt | 145-148,
Sail analysis (modified US EPA B082). Tested on dried sample 157,
188170,
182
Total Recoverable digestion Mitric / hydrochloric acid digestion. U5 EPA 2002 - 75,78,
118-144,
147-1586,
158-168.
171-181
Composite Environmental Solid Indisidual sample fractions mixed together to form a composite - 1-118
Samples” fraction.
Totsl Recoverable Arsenic Dried sample, sieved as specified (f reguired). 2 mgkg dry wt 75, 78,
Mitric/Hydrochloric acid digestion, ICP-MS, screen lawel. US 118-144,
EPA 2002. 147-158,
158-168,
171-181
Total Recoverable Lead Dmed sample, sieved as specified (i required). 0.4 mglkg diry wt 75, T8,
Mitric/Hydrochloric acid digestion. [CP-MS, screen lewel. US 118-144,
EPA 2002 147-158,
158-168,
171-181

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 report must not be reproduced, except in full, without the written consent of the signatony.

/-

Peter Robinson MSc (Hons), PhD., FNZIC
Chent Services Manager - Environmental
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. R J Hill Laboratories Limited | Tel  +84 7 858 2000
Hill Laboratories =z oz
Private Bag 3205 Email mal@hil-labs.co.nz

LY BEETTER TESTING BETTER RESULTS

Hamilton 3240, New Zealand | Wab  wwwhilabs. conz

ANALYSIS REPORT Page 10f 7

Client: | EAM NZ Limited Lab No: 1588491 PV
Contact: | J Strong Date Registered: | 26-May-2016
C/- EAM NZ Limited Date Reported: | 01-Jun-2016
PO Box 1154 Quote No: 72316
Mapier 4140 Crder No:
Client Reference:
Submitted By: | J Strong
Sample Name: 5548308 Composite of Composite of Composite of Composite of
554001 & 5540003 & 5540005 & SE4000T &
5540002 5540004 EE40008 5540008
Labk Mumber- 1588401.55 1588421.140 1588421141 1585401.142 1588421.143
Individua Tests
Total Recowerable Arsenic mg'kg dry wi 10 ] ] 10 2
Total Recowerable Lead mg'kg dry wi | a4 4 110 el
Sample Name:| Composite of Composite of Composite of Composite of Composite of
554000 & 55400011 & 55400013 & 55400015 & S54001T &
5540010 5540012 55420/14 5549016 5540018
Lab Mumber-| 1588481144 1588481.145 1586421.146 1588401.147 15358481.148
Individua Tests
Total Recowerable Arsenic mg'kg dry wt ] ] 10 g g
Total Recowerable Lead mg'kg dry wt 75 a4 &5 En) 24
Sample Name:| Composite of Composite of Composite of Composite of Composite of
55400019 & 55400021 & 5540005, 554011 & SE4D13 &
5540020 S5400r22 5540013 & 5540102 5540104
5540018
Lab Humber-| 1588421.14% 1588421.150 1588421.151 1588491.152 1588421.153
Individual Tests
Total Recowerable Arsenic mg'kg dry wi ] ] - 12 8
Total Recowerable Lead mig'kg dry wt 24 27 - 135 85
Organochiorine Pesticides Scresning in Sod
Aldrin mgkg dry wt - - <0.010 - -
aphaBHC mgkg dry wt - - <0.010 - -
beta-BHC mgkg dry wt - - <0.010 - -
delta-BHC mg'kg dry wi - - <0010 - -
gamma-BHC (Lindans) mg'kg dry wt - - <0.010 - -
cis-Chiordans mg'kg dry wt - - < 0,010 - -
trans-Chlordane mig'kg dry wt - - <0010 - -
Total Chlordane [[cis+rans)' mg'kg dry wi - - <0.H - -
100442)
24-DDD mg'kg dry wt - - <0.010 - -
44-DDD mg'kg dry wt - - 0014 - -
24-DDE mg'kg dry wi - - <0.010 - -
4 4-DDE mg'kg dry wi - - D26 - -
24-DDT mg'kg dry wi - - <0010 - -
44007 mg'kg dry wi - - a1 - -
Total DOT Isomers mg'kg dry wt - - 03 - -
Dieddirin mg'kg dry wt - - <0.010 - -
Endosulfan | mg'kg dry wi - - <0.010 - -
Endasulfan 1l mg'kg dry wt - - <0.010 - -
Endosulfan sulphate mg'kg dry wi - - <0.010 - -

ACCREDITED LABORATORY

This Laboratory Is accredited by Intemabional Accreditation New Zealand (BAMZ), which represents New Zealand In
the Intemiational Labaratory Acoreditation Cooperation (ILAC). Through the ILAC Mutual Fiecogaition Amangament
[ILAC-MRA) Tis accreditation s Intemationally recogrised.

The tests reported herein have bean performed In aCCordancs wim the tams of acoreditation, with the excegtion of
te6t5 Markan *, which ars not accregited,
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Sample Type: Soil

Sample Name:| Composite of Composite of Composite of Composite of Composite of
55400019 & 55400721 & 55400/5. 554811 & 554013 &
55400020 55400722 55400013 & S54e1/2 554014
55400/18
Lab Mumber:| 1538481.142 1588481.150 1586481151 1588491.152 1588481.153
Organochlorine Pesticides Sereening in Sol
Endrin mg'kg dry wt <0010 - -
Endirin akdehyde mg'kg dry wt <0010 - -
Endirin ketone mg'kg dry wt <0.010 - -
Heptachlor mg'kg dry wt <0010 - -
Heptachlor epoxide mg'kg dry wt <0010 - -
Hemchlorobenzens mig'kg dry wt <0010 - -
Methaouxychior mg'kg dry wt <0010 - -
Sample Name:| Composite of Composite of Composite of Composite of Composite of
5540105 & 554017 & 554010 & 5542111 & 20112 &
554016 5540178 55481110 55401112 55401714
Lab Mumber:| 1538481.154 1586481.155 1586481156 1588481.157 1588491.158
Individual Tests
Total Recoverable Arsenic mg'kg dry wt B ] T i] 5
Total Recoverable Lead mg'kg dry wt 43 N 27 24 28
Sample Name: | Composite of Composite of Composite of Composite of Composite of
55401115 & 55401117 & 55401110 & 55401721 & 50122 &
55401116 58401118 55401120 55401/22 55401/24
Lab Mumber:| 1538401.152 1586401160 1586401161 1588401.182 1588491.183
Individua Tests
Total Recoverable Arsenic mg'kg dry wt ] ] 7 i] 7
Total Recoverable Lead mg'kg dry wt 21 27 20 2 21
Sample Name:| Composite of Composite of Composite of Compaosite of Composite of
55481025 & 5540118, 55401111 & 554831 & 5548373 &
5540126 55481015, 55481113 554032 55403/4
55401722 &
5540125
Lab Mumber:| 1588401.1684 1588401165 1588401166 1588401.187 1588401.188
Individud Tests
Total Recoverable Arsenic mg'kg dry wt ] - 16 2z
Total Recoverable Lead mg'kg dry wt 24 - L] a5
Organochiorine Pesticides Screening in Sod
Aldrin mg'kg dry wt <0010 <0010 - -
alpha-BHC mg'kg dry wt <0010 <0010 - -
betz-BHC mg'kg dry wt <0010 <0010 - -
delta-BHC mg'kg dry wt <0010 <0010 - -
gamma-BHC (Lindane) mg'kg dry wt <0010 <0010 - -
cis-Chiordane mg'kg dry wt <0010 <0010 - -
trans-Chlordane mg'kg dry wt <0010 <0010 - -
Total Chlondane [[cis+irans) mg'kg dry wt <0.04 <0.04 - -
100642]
24000 mg'kg dry wt <0010 <0010 - -
4.4-0DD mg'kg dry wt <0010 0.018 - -
24-0DDE mg'kg dry wt <0010 <0.010 - -
44-DDE mg'kg dry wt 0.081 D47 - -
24-0DT mg'kg dry wt <0010 0.033 - -
44007 mg'kg dry wt 0.040 D.80 - -
Total DDT Isomers mg'kg dry wt 0.12 1.12 - -
Diehdirin mg'kg dry wt <0010 <0.010 - -
Endosulfan | mg'kg dry wt <0010 <0010 - -
Endosulfan Il mg'kg dry wt <0010 <0010 - -
Endosulfan sulphate mig'kg dry wt =000 <0010 - -
Endrin mg'kg dry wt <0010 <0010 - -
Endirin aldehyde mg'kg dry wt <0010 <0010 - -
Endirin ketone mg'kg dry wt <0010 <0010 - -
Heptachlor mg'kg dry wt <0010 <0010 - -
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Sample Type: Soil

Sample Name:| Composite of Composite of Composite of Composite of Composite of
5540125 & 55401/8, 55401711 & 554831 & 5540373 &
55401126 SE401/185, 540113 554032 554034
55401722 &
55401125
Lab Number:| 1538481.164 1586401.185 1588401186 1588401.187 1588481.168
Organochiorine Pesticides Screening in Sol
Heptachlor epodide migkg dry wt <0010 < 0.010 -
Hexachlorbenzens migkg dry wt <0.010 < 0.010 -
Methamychior migkg dry wt = 0.010 < 0.010 -
Sample Name:| Composite of Composite of Composite of Composite of Composite of
554035 & 554030 & 5540311 & 5548313 & SE40315 &
5540378 55403/10 G5403/12 55403114 f5403/18
Lab Mumber-| 1588481.182 1588481170 1588401171 1588481.172 1588481.173
Individua Tests
Total Recoverable Arsenic migkg dry wt 4 B 7 B 3
Total Recoverable Lead migkg dry wt 132 2a ] k) 28
Sample Name:| Composite of Composite of Composite of Composite of Composite of
5548317 & 5549319 & 55403721 & 55483723 & SE40%25 &
55403018 55403720 A5403/22 55403/24 5540328
Lab Number:| 1538481.174 1588481175 1588401176 1588401177 1588481.178
Individual Tests
Total Recoverable Arsenic migkg dry wt B ] B B a
Total Recoverable Lead migkg dry wt il 24 28 k) 28
Sample Name:| Composite of Composite of Composite of Composite of Composite of
55403012, 6540373 & 984271 & 42773 & 06427 B
5540317 & 5540375 DE42TIZ DE42TI4 DEA2TIG
55403024
Lab Mumhber-| 1588481172 1588481.180 1588401.181 15884081.182 1588481.183
Individua Tests
Total Recoverable Arsenic migkg dry wi | 10 7
Total Recoverable Lead migkg dry wt 44 45 32
Organochlorine Pesticides Screening in Sod
Albdrin mig’kg dry wt < 0,010 <0010 - -
apha-BHC mg'kg dry wt <0010 <0010 - -
beta-BHC mg'kg dry wt <0010 <0010 - -
delta-BHC mgkg dry wt = 0.010 =0.010 - -
gamma-BHC (Lindane) migkg dry wt <0010 <0010 - -
cis-Chiordane migkg dry wt < 0,010 <0.010 - -
trans-Chlordane mgig dry wi < 0,010 <0010 - -
Total Chlordane [[cis+rans)® migkg dry wt <0.M =0.M - -
100:42]
24000 mgkg dry wt < 0,010 <0010 - -
4.40DDD mg'kg dry wt <0010 0.034 - -
2.4-DDE mg'kg dry wt <0010 <0010 - -
4.4-DDE mig'kg dry wt 0.081 22 - -
24007 mg'kg dry wt <0010 0157 - -
44007 migkg dry wt 0069 1.58 - -
Total DDT Isomers mig'kg dry wt 0.13 40 - -
Diiekdrin mg'kg dry wt <0010 <0010 - -
Endosulfan | mg'kg dry wt <0010 <0010 - -
Endosulfan 1l migkg dry wt = 0.010 = 0.010 - -
Endosulfan sulphate migkg dry wi < 0010 <0010 - -
Envdrin mg'kg dry wt <0010 <0010 - -
Endrin aldehyde mgikg dry wt <0010 <0.010 - -
Endrin ketone mig’kg dry wt <0010 <0010 - -
Heptachlor mg'kg dry wt <0010 <0010 - -
Heptachlor epodide mg'kg dry wt <0010 <0010 - -
Hexachlormbenzene mig’kg dry wt <0010 <0010 - -
Methamychior mg'kg dry wt <0010 <0010 - -
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Sample Type: Soil

Sample Name:| Composite of Composite of Composite of Composite of Composite of
0B427T & D427/ & 0642711 & |BE4271, DB42TI5. 555061 &
9542718 2642710 B6427112 D42TIT & 566062
2642711
Lab Mumber:| 15354811584 1588481.185 1588421186 1588491.187 1538421188
Individud Tests
Total Recowerable Arsenic mg'kg dry wt g ] g - 7
Total Recowerable Lead mg'kg dry wt 21 21 24 - R
Organochiorine Pesticides Scresning in Sod
Aldrin mg'kg dry wt - - < 0.010 -
aphaBHC miglkg dry wt - - <0010 -
betaBHC mg'kg dry wt - - <0010 -
delta-BHC mg'kg dry wt - - <0010 -
gamma-BHC (Lindane) mg'kg dry wt - - <0010 -
cis-Chiordane mg'kg dry wt - - <0410 -
trans-Chlordane mgfkg dry wt - - < 0.010 -
Total Chlordane [[cis+rans)” mg'kg dry wt - - <0.04 -
100&42)
24000 mgkg dry wt - - <0010 -
44000 mgkg dry wt - - <0010 -
24DDE mg'kg dry wt - - <0010 -
4 4DDE mg'kg dry wt - - 0.Des -
24007 miglkg dry wt - - <0010 -
44007 mg'kg dry wt - - 0052 -
Total DOT Isomers mg'kyg dry wt - - 015 -
Dieddrin mg'kg dry wt - - <0010 -
Endosulfan | mg'kg dry wt - - <0410 -
Endosulfan 1l mgfkg dry wt - - < 0.010 -
Endosulfan sulphate mg'kg dry wt - - <0410 -
Endirin mglkg dry wt - - <0010 -
Endrin aldehyde mg'kg dry wt - - <0010 -
Endrin ketone mg'kg dry wt - - <0010 -
Heptachior mg'kg dry wt - - <0010 -
Heptachlor epoade mg'kg dry wi - - < 01010 -
Hexachlorobenzens mgkg dry wi - - <0010 -
Methmeaychior mg'kg dry wt - - < 0.010 -
Sample Name: Composite of Composite of Composite of Composite of Composite of
5550813 & 55508/5 & 555067 & 55508/9 & 5EE0EM11 &
55508/4 555068 56508/8 55506/10 5550812
Lab Mumber-[ 1538401182 1588421.120 1588421.181 1588401.192 1538421.102
Individual Tests
Total Recowerable Arsenic mg'kg dry wt bl 10 5 5 g
Total Recowerable Lead mg'kg dry wt i 2 25 36 23
Sample Name:| Composite of Composite of Composite of Composite of Composite of
5550613 & 55508015 &  |55506/1, 55508/7, 555051 & 55505/3 &
5660614 5560616 555068 & 5EEQ62 566054
G66068/16
Lab Mumhber:| 1535481184 1588481.125 1588421.186 1588491.187 1538421188
Individud Tests
Total Recowerable Arsenic mg'kg dry wt B ] - ] 4
Total Recowerable Lead mg'kg dry wt a 23 - 25 178
Organochiorine Pesticides Scresning in Sod
Aldrin migkg dry wt - <0.010 - -
aphaBHC miglkg dry wt - <0.010 - -
betzBHC mg'kg dry wt - <0.010 - -
delta-BHC mg'kg dry wt - <0.010 - -
gamma-BHC (Lindans) mgkg dry wt - <0.010 - -
cis-Chiordane mg'kg dry wt - < 0.010 - -
trans-Chlordane mg'kg dry wt - <0.010 - -
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Sample Type: Soil

Sample Name:| Composie of Composite of Composite of Composite of Composite of

5550813 & 55506015 &  |555D6/M, 55506/7, 555051 & 5550513 &
660614 5550616 5550603 & 55505/2 66054
5550816

Lab Mumber:| 1588401184 1588481.185 1580421126 15858401.197 1588421.188
Organochlorine Pesticides Scresning in Sol

Total Chlordane [[cis+rans)” mgkg dry wt - - = 0.0 - -
100042)
24000 migkig dry wt - - <0010 - -
44000 migkig dry wt - - <0010 - -
2400E mgkg dry wt - - <0010 - -
4.400E mgkg dry wt - - <0010 - -
24007 mghg dry wt - - <0.010 - -
44007 mghg dry wt - - <0.010 - -
Total DOT |somers mgkg dry wt - - < 0.06 - -
Dieldrin mighig dry wt - - <0010 - -
Endosulfan | mg'kg dry wi - - <0010 - -
Endosulfan 11 migg dry wt - - <0010 - -
Endosulfan sulphate mg'kyg dry wt - - < 0.010 - -
Endrin mighg dry wi - - <0.010 - -
Endirin aldehyde mighig dry wt - - <0010 - -
Endrin ketone migkig dry wt - - <0010 - -
Heptachior migkig dry wt - - <0010 - -
Heptachlor epoade mgkg dry wt - - <0010 - -
Hexachlorobenzene mg'kg dry wt - - < 0.010 - -
Methoaychior mghg dry wt - - <0.010 - -
Sample Name: [ Composite of Composite of Composite of Composite of Composite of
555055 & 555057 & 555059 & 5550511 & 5550813 &
555058 5550513 5550510 5560512 5550514
Lab Number:| 1588421120 1586401.200 1586481.201 1588401.202 1588421.203
Individual Tests
Total Recoverable Arsenic mghg dry wt 5 5 5 5 5
Total Recoverable Lead mghg dry wt 17.0 178 18.1 185 16.5
Sample Name:| Composie of Composite of Composite of Composite of Composite of
5EE05M15 & 55505017 & 5E505M19 & 5EED5/21 & EEEDSI23 &
55505/16 5550518 55505120 55605/22 5550524
Lab Wumber-| 1588481.204 1588421.205 1586421.206 1588401.207 15884921.208
Individua Tests
Total Recoverable Arsenic mighg dry wi il 5 5 5 4
Total Recoverable Lead mighkg dry wt 18.1 18.0 182 172 16.8
Sample Name:| Composie of Composite of Composite of Composite of Composite of
5EED5/25 & 55505127 & 55505129 & 55505731 & 5550533 &
5550526 5550528 5550530 55605/32 5550534
Lab Number:| 1588421.202 1566481.210 1586481.211 1588491.212 1588421.213
Individua Tests
Total Recoverable Arsenic mighg dry wi 4 5 5 5 7
Total Recoverables Lead mighig dry wt 187 164 s 2 25
Sample Name:| Composite of Composite of Composite of
5550535 & 55505137 & 555051,
5550536 5550538 5550813,
5550523 &
55505138
Lab Number:| 1588401214 1586421215 1586421.216
Individua Tests
Total Recoverable Arsenic mgkg dry wt 7 B - - -
Total Recoverable Lead mgkg dry wt 24 7 - - -
Organochlerine Pesticides Screening in Sol
Abdrin migg dry wt - - <0010 - -
aphaBHC migg dry wt - - <0010 - -
betaBHC mighg dry wi - - <0.010 - -
delta-BHC mighg dry wi - - <0.010 - -
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Sample Type: Soil

Sample Name:| Composite of Composite of Composite of
5550535 & 55505037 & 5550501,
5G605/36 GE606/38 5660613,
5560523 &
GE605(38
Lab Mumber:| 1588421.214 152E421.215 1588401.216

Organochiorine Pesticides Screening in Sod

gamma-BHC (Lindans) migkg dry wt - - <0.010 - -
cis-Chiordane mig'kg dry wt - - < 0.01D - -
trans-Chlondane mg'kg dry wi . - <0010 - -
Total Chiordane [[cs+rans)® mig'kg dry wi - - <0.04 - -
100042]

24000 mg'kg dry wt . . <0.010 - -
44000 mg'kg dry wt . . <0.010 - -
2.4-DDE mg'kg dry wi . - <0010 - -
4£-0DE mg'kg dry wi . . 0.035 - -
24-0DT mg'kg dry wi - - <0010 - -
4.4DDT mg'kg dry wi - - 0.041 - -
Total DOT Isomers. mgkg dry wt - - D.oe - -
Dihdirin mg'kg dry wt . . <0.010 - -
Endosulfan | mig'kg dry wt - - < 0.010 - -
Endosulfan II mg'kg dry wi . - <0010 - -
Endosulfan sulphate mig'kg dry wt - - < 0.01D - -
Endirin mg'kg dry wi - - <0010 - -
Endirin akdehyde mg'kg dry wi - - <0010 - -
Endirin ketone mg'kg dry wt . . <0.010 - -
Heptachior mg'kg dry wt . . <0.010 - -
Heptachior epoxide mig'kg dry wt - - < 0.01D - -
Heachlormbenzens mig'kg dry wt - - < 0.01D - -
Methawxychlor mg'kg dry wi - - <0010 - -

Test

Method Description

Default Detection Limit

SUMMARY OF METHODS

The folowing Eabie(s) ghves a bref description of the methods used to conduct Bhe amalyses for this job. The defecion Imits ghen beiow are those afainabie in a relathely clean mabie
Detection Imits may be higher for Rdhadul sampies soouskd INsuTiclent sampie be saliabie, o I the malTyrequines Sas glubons be paformed durng anslysks.

Sample Type: Soil

Sample No

Envimnmental Solids Sample
Preparation

Organochlonne Pesticides Screening in
Sai

Tokal Recowverable digestion

‘Composite Environmental Solid

Samples®
Total Recoverable Arsenic

Air dried at 35°C and sieved, <2mm fraction.

Used for sample preparation.
May contain a residual meisture content of 2-5%.

Sonication extraction, SPE cleanup, dual column GC-ECD
analysis (modified US EPA 80E82). Tested on dried sample

Mitric / hydrochlonic acid digestion. US EPA 2002,

Individual sample fractions miked together to form a compaosite
fraction.

Oried sample, sieved as specified | required).
Nitric/Hydrochlonic acid digestion, ICP-MS3, screen lewel. US
EPA 2002.

0.010 - 0.08 mghg dry wt

2 mg'kg dry wt

55,
140-150,
152-164,
167-178,
181-186,
182-108,
187-215

151,
165166,
172180,
187, 106,

218

55,
140-150,
152-164,
167-178,
181-186,
182-108,
187-215

1-54,

58-120

85,
140-150,
152-164,
167-178,
181-186,
188-105,
197-215
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Sample Type: Soil

Test Method Description Default Detection Limit |Sample No
Total Recoverable Lead Oried sample, sieved as specifisd (if required). 0.4 mg'kg dry wi A,
Mitric/Hydrochloric acid digestion, ICP-MS, screen level. US 140-150,
EFPA 2002, 152-164,
167-178,
181-188,
1881858,
187-215

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 otherwize advised by the
client.

This report must not be reproduced, except in full, withouwt the written consent of the signatony.

Ara Heron BSc (Tech)
Chent Services Manager - Environmental
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Client: | EAM NZ Limited
Contact: | J Strong
Ci- EAM NZ Limited
PO Box 1154
Mapier 4140

Lab Mo:

Date Registered:
Date Reported:
Quote No;

Order No:

Client Reference:
Submitted By:

1595582
04-Jun-2016
15-Jun-2016
T2316

Duncan St
J Strong

Pl

Sample Type: Soil

Sample Name:| Composite of Composite of Composite of Composite of Composite of
B49521 & B495273 & 9405275 & B4952T & 9485210 &
040522 0405204 B405216 4058 B4052/10
Lab Mumber- 1505582.31 1505582 32 150568233 160558234 1505582.35
Individud Tests
Total Recoverable Arsenic mig'hg dry wt s 33 13 16 n
Total Recoverable Lead mgkg dry wt 141 127 57 2] 153
Sample Name:| Composite of Composite of Composite of Composite of Composite of
Q405211 & Q405213 & 9405215 & 2405217 & B405210 &
B4B52/12 24052114 B4B521E B4B52/18 B4952/20
Lab Mumber: 1505582.38 1505582 37 150558238 1605582 39 1505582 40
Individud Tests
Total Recoverable Arsenic mig'kg dry wt 44 g2 4 w 40
Total Recoverable Lead mg'kg dry wi 220 250 148 108 153
Sample Name:| Composite of Composite of Composite of ‘Composite of Composite of
945321 & 84952723 & 94052725 & 34952727 & B4R5Z0 &
84852122 24052124 B4B52126 B4D52128 B4952730
Lab Mumber: 158558241 1595582 42 1595582 .43 1505562 44 1585582.45
Individual Tests
Total Recowerable Arsenic mig'kg dry wt 2= 22 i8 s el
Total Recoverable Lead mg'kg dry wi o a7 T8 i) T8
Sample Name:| Composite of Composite of
B485211, B4052/6, 84852122,
Q405210 & §4052127,
8405215 04052720 &
24052120
Lab Number: 1505582 .48 1505582 47
Organochiorine Pesticides Screening in Sod
Aldrin mg'kg dry wi <0010 <0010 - -
apha-BHC mgkg dry wi < 0010 <0010 - -
beta BHC mgkg dry wt <0010 <0010 - -
delta-BHC mg'kg dry wi <0010 <0010 - -
gamma-BHC {Lindane) mg'kg dry wi <0010 <0010 - -
cis-Chiordane mg'kg dry wi <0010 <0010 - -
trans-Chlordane mig'kg dry wt <000 <0010 - -
Total Chlordane [[cis+trans)* mg'kg dry wi =0.H =0.M - -
100&42)
24-0DD mgkg dry wt 0.058 0018 - -
44-DDD mg'kg dry wi 0123 0044 - -
24-DDE mg'kg dry wi 0.023 <0010 - -
44-DDE mg'kg dry wi 27 D.85 - -
24-0DT mgkg dry wt 0.088 0018 - -
44007 mgkg dry wi 1.53 0.35 - -

AN

ACCREDITED LABORATORY

Z

This Laboratory Is aceredited by Inemational Accreditation Mew Zaaland (AME), which represents New Zealand In
the Intemational

Accreditation Cooparation [ILAC). Through the ILAC Mutual Recognition Amangsment

[ILAC-MRA) fis acoreditation |5 Intemationally recognised.
The tests reported hesein have bean performed In accomance wil the tams of acoreditaton, with the exception of
{ests markad *, which ars not aceradited.
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Sample Type: Soil

Sample Mame:| Composite of Compasite of
405201, B405206, 4952122,
9425210 & B4R5DIT,
24052115 Q4052729 &
24052130
Lab Mumber: 1595532 48 1595582 47
‘Organochiorine Pesticides Screening in Sod
Total DOT Isomers migkg dry wi 45 1.28 - - -
Diekdrin mg/kg dry wt <0.010 <0.010 - - -
Endosulfan | mg'kg dry wit <0010 <0010 - - -
Endosulfan |l mig'kg dry wt <0010 <0010 - - -
Endosulfan sulphate mg'kg dry wt < 04010 < 04010 - - -
Ervdrin mig'kg dry wt <0010 <0010 - - -
Endrin aldehyde mg'kg dry wt <0010 <0010 - - -
Endvin ketone mg/kg dry wt <0.010 <0.010 - - -
Heptachlor mg/kg dry wt <0.010 <0.010 - - -
Heptachior epoxide mg'kg dry wt <0010 <0010 - - -
Hexachlornbenzens mg/kg dry wt <0.010 <0.010 - - -
Methmeychior mg'kg dry wit <0010 <0010 - - -

SUMMARY OF METHODS

The folowing Esbisis) gves a3 brief description of the methods. wsed to conduct S amalyses for this job. The defection Imis ghen briow are those aiainabie in o reathey dean matre
Detaction Imits may b highar for vl SAmpies SRoUd INSuMclent sampie be Fwaiiabie, or I the mabx rEquines Tt diubions be eformead durng analysis.

Test Method Description Default Detection Limit |Sample Mo
Environmental Solids Sample Air dried at 35°C and sieved, <2mm fraction. - 31-45
Preparation Used for sample preparation.
May contain a residual moisture content of 2-5%.
Organcchlorine Pesticides Screening in | Sonication extraction, SPE cleanup, dual column GC-ECD 10,010 - 0.08 mgikg dry wi 4647
Sl analysis (modified LS EPA B082).. Tested on dried sample
Total Recoverable digestion Mitric / hydrochloric acid digestion. US EPA 2002 - 1145
Composite Environmental Solid Individual sample fractions mixed together to form a composite - 1-30
5 " fraction.
Total Recoverable Arsenic Dried sample, sieved as specified |f required). 2 mgikg dry wt 2145
Nitric/Hydrochlone acid digestion. ICP-MS, screen level. US
EFA 2002.
Total Recoverable Lead Dried sample, sieved as specified {if required). 0.4 mg'kg dry wt 3145
Mitric/Hydrochlonc acid digestion, 1CP-MS, screen level. US
EPA 2002

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. Onece the storage period is completed the samples are discarded unless otherwise advised by the

client.

This report must not be reproduced, except in full, without the written consent of the signatory.

s For- Gt
;‘_’f'

Carole Rodgers-Carroll BA, NZCS
Chent Services Manager - Envircnmental
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