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EXECUTIVE SUMMARY 

 
Southern Orchards Ltd (“the Client”) has commissioned Geohazard Environmental Ltd to prepare 
a Detailed Site Investigation (DSI) Report to investigate 404 Omokoroa Road, Omokoroa for the 
presence of contaminants. The primary purpose of this is to investigate whether contaminants are 
present at high levels that would warrant further action prior to redeveloping the site for mixed-
use residential and commercial purposes. 
 
This report summarises Geohazard Environmental Ltd.’s investigation, and has been prepared 
following the Ministry for the Environment’s Guidelines for investigations involving potentially 
contaminated land (referred to herein as the MfE Guidelines). The DSI consisted of a desktop 
study to gather information about the site and its history, and a site inspection; this information 
was used to develop an initial conceptual site model, which identifies potential sources of 
contamination, pathways for release, and potential effects.  
 
For this DSI, Geohazard Environmental Ltd initially collected c.70 surface soil samples on a 30m 
grid basis across the site and c.10 targeted surface soil samples. Where relevant, analysis was 
undertaken for a suite of metals, organochlorine pesticides (OCP), polycyclic aromatic 
hydrocarbons (PAH) and asbestos. 
 
The findings reported herein indicate that soil contaminants north of the shed are present above 
applicable guidelines, however the overall risk was assessed to be acceptable. Remediation or 
Site Management was not considered necessary, however, it is understood that to be 
conservative, the Client has elected to excavate and remove the small identified hotspot to landfill. 
 
This assessment is subject to limitations, as described herein, and it is important that the Client 
ensure that these are understood and that additional advice is sought, if appropriate, to manage 
any undiscovered risks. 
 
The presence of any contaminants at site, even at levels that exceed the relevant soil guideline 
values, does not necessarily mean that an unacceptable human health risk or environmental risk 
exists. Specific conclusions and recommendations based on findings herein are summarised as 
follows:  

• The site predominantly supports a kiwifruit orchard, with a shed in the centre-east and a 
dwelling and garage in the south of the site. It is understood that the site is planned to be 
redeveloped for mixed-use residential, retail and commercial purposes (including 
numerous residential lots, medium density residential blocks, a retirement home and 
offices in the west, and a childcare centre, a motel, a parking lot, a clinic and various retail, 
restaurant and café outlets in the east of the site). 

• No evidence of previous ground contamination investigations was identified during the 
course of undertaking this DSI. 

• From at least 1943, the site appeared to support undeveloped assumed grazing land and 
a section of a gully. Between 1953 and 1959, an assumed hay barn/shed had been erected 
in the north-east of the site. By 1974, this structure was no longer visible and a further 
assumed hay barn/shed was present further southwards on-site. Furthermore by this time, 
the vegetation within the section of gully situated towards the centre and south-east of the 
site appeared to have been cleared. Between 1974 and 1981, the site had been 
redeveloped for orchard use. Furthermore during this time, an assumed dwelling was 
erected in the south-east of the site (assumed associated with the 1979 Building Permit 
for a house and garage). 
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• A site inspection of the entire site area of 7.9 hectares was conducted on 18 March 2020. 

o Given the existing orchard on-site, and that suspected asbestos containing 
materials were observed on bare ground adjacent to the east of the shed and within 
cladding/soffits of the garage and dwelling, the potential for contamination couldn’t 
be wholly discounted at the time of the site inspection. 

• Geohazard Environmental Ltd initially collected c.70 surface soil samples on a 30m grid 
basis across the site and c.10 targeted surface soil samples. Where relevant, analysis was 
undertaken for a suite of metals, organochlorine pesticides (OCP), polycyclic aromatic 
hydrocarbons (PAH) and asbestos. 

• Although organochlorine pesticides were not detected in site soils, concentrations of some 
metals were noted to be elevated above predicted background concentrations (namely, 
arsenic, cadmium, copper, and zinc). It is considered more likely than not that HAIL A.10 
activates occurred (‘persistent pesticide bulk storage or use including sport turfs, market 
gardens, orchards, glass houses or spray sheds’). 

• Of the 76 surface level soil samples analysed for a suite of metals, one contained 
concentrations of arsenic above guidelines for the relevant adopted land use scenario 
(sample HA71 0.0m).  

o Although not confirmed, the most likely source of the elevated arsenic is considered 
to be associated with a treated timber post, as concentrations of chromium and 
copper were noted to be elevated when compared to the other results (arsenic, 
copper and chromium are indicative of treated timber chemicals).  

o Delineation sampling confirmed that the impacted area was likely less than 4m2 in 
area and less than 0.3m bgl in depth. Given the small size of this area, the 
concentrations of arsenic detected, and the large-scale earthworks and planned 
retail use of this area of the site, remediation/site management was not considered 
necessary. However, it is understood that to be conservative, the Client has elected 
to excavate and remove this small hotspot to landfill. 

• Asbestos was confirmed in minor fragments on the ground in an area adjacent to the east 
of the shed. Soil samples collected in this area did not show asbestos in soils. By the time 
of undertaking the above delineation soil sampling (06 May 2020), an asbestos pick 
appeared to have been completed and no remaining suspected fragments of asbestos 
containing material were identified in the vicinity.  Given that no asbestos in soil was 
detected as part of Geohazard Environmental Ltd’s investigation, and given the small-
scale nature of the area, no further work/remediation/site management was considered 
necessary. 

• The site is considered to be a “piece of land” under NES legislation. Therefore National 
Environmental Standard rules relating to the subdivision, land use change or soil 
disturbance at the site apply. 

• It is likely that the District Council will require a Restricted Discretionary consent for any 
future subdivision or land use change at the site. Small-scale remediation is planned to 
remove the c.4m2 area of elevated arsenic identified adjacent to the north of the existing 
shed (sample location HA71). 

• Based on calculations provided in the NES, approximately 3,960m3 may be disturbed, and 
approximately 790m3 may be removed as a permitted activity. There are other criteria 
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regarding permitted activities that a planner will be able to assist with. Exceedance of 
permitted volumes and other criteria means a consent may be required by the local council. 

• Due to the nature of this investigation, it is not possible to detail the full extent of 
contamination at the site and neighbouring sites, and there remains a possibility that the 
site may have been impacted by previous site activities to a degree greater than apparent 
from results reported herein. 

 
Recommendations 
The advice of a planner should be sought, or contact made with the District Council and Regional 
Council, prior to undertaking any earthworks at the site, to ensure all rules are complied with.  
 
The planned small-scale excavation and removal to landfill of the c.4m2 area situated adjacent to 
the north of the shed shall be undertaken in accordance with the RAP in Section 7.0 of this report. 
The works are intended to allow the vicinity of HA71 to be suitable for the proposed commercial 
use. As such, validation testing of remaining soils is likely to be required. Western Bay of Plenty 
District Council and the Bay of Plenty Regional Council will likely require verification that the 
impacted soils were disposed of to appropriate locations, and remaining soils are within guidelines 
for the proposed residential land use. In addition, any imported soils will require confirmation that 
they meet applicable standards. 
 
Geohazard Environmental Ltd. are therefore satisfied that an appropriate level of investigation 
has been undertaken and that with the implementation of this Remedial Action Plan, the land 
should be safely and effectively remediated, while at the same time avoiding or appropriately 
mitigating adverse environmental effects. 
 
Further Client Actions 
Consent requirements must be checked for both the site and the receiving environment. A planner 
can assist with this. 
 
Should site earthworks indicate fill material on-site contains anthropogenic material, or if any 
underground fuel storage tanks are encountered during the earthworks or subsurface suspected 
hydrocarbon staining, a suitably qualified environmental specialist should be engaged to 
determine if there is any undue risk. 
 
Soils elsewhere on-site (outside of the area proposed for remediation) with concentrations above 
background levels but below conservative residential guidelines and/or environmental protection 
guidelines may still not be suitable for cleanfill. If site soil from outside of the remediation area is 
to be removed from site, the disposal location should be assessed for compliance with all rules 
(for example proximity to water). 
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1.0 INTRODUCTION 

1.1 Background and Objectives 
Historically, the site at 404 Omokoroa Road, Omokoroa has supported grazing land and 
subsequently an orchard. Recently, it has been planned to be redeveloped for mixed-use 
residential and commercial purposes. Southern Orchards Ltd requested that Geohazard 
Environmental Ltd investigate the site to determine whether environmental contamination might 
be present. The Client’s brief specifically included field testing to enhance confidence in results. 
The primary deliverable of the work is this Detailed Site Investigation (DSI) Report, which includes 
conclusions as to the site’s disposition with respect to known or potential environmental 
contamination, and, as appropriate, recommended steps needed to ensure that contaminant risk 
is mitigated for end-users of the site.  

1.2 Scope of Work 
Consistent with the MfE Guidelines for DSI of potentially contaminated land, the following scope 
of work was undertaken: 
 
(i) Review of all relevant information, including searching for any previous reports pertaining to 

404 Omokoroa Road, Omokoroa. Sources were as follows: 

• Western Bay of Plenty District Council property file records. 

• Bay of Plenty Regional Council property file records. 

• Current site owners and/or users: 
- Southern Orchards Ltd; primary contact – Craig Lemon. 

• Historic Certificates of Title. 

• Historic aerial images. 

• Other sources of information, as noted below. 
 

(ii) Inspection of the site to assess its present state and any indications of potentially 
contaminating activities that have taken place historically or are currently occurring at the 
site. 

(iii) Preparation of this DSI report, which includes all relevant information (collected from above), 
and complies with relevant reporting guidelines (MfE, 2003). Herein, this report will assess 
the following: 

• Whether previous and/or current on-site activities had or have the potential to cause 
on-site contamination. 

• The likely nature of any contamination. 

• The risks to future site users from any contamination.  

• The requirement for further on-site investigations to define the extent of any 
contamination. 
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1.3 Limitations 
Geohazard Environmental Ltd has performed services for this project in accordance with current 
professional standards for environmental site assessments.  No guarantees are either expressed 
or implied. This report does not attempt to fulfil the requirements of legal due diligence. 
 
There is no investigation that is thorough enough to preclude the presence of materials at the site 
that presently, or in the future, may be considered hazardous. As regulatory criteria are subject to 
change, contaminant concentrations present and considered to be acceptable may, in the future, 
become subject to different regulatory standards that cause them to become unacceptable for 
existing or proposed land use activities. 
 
Any recommendations, opinions or findings stated in this report are based on circumstances, facts 
and regulatory criteria as they existed at the time that Geohazard Environmental Ltd performed 
the work and on data obtained from the investigations and site observations as detailed in this 
report. Opinions and judgements expressed in this report, which are based on an understanding 
and interpretation of current regulatory standards, should not be construed as legal opinions. This 
report and the information it contains have been prepared solely for the use of Southern Orchards 
Ltd. Any reliance on this report by other parties shall be at such party’s own risk. 
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2.0 SITE OVERVIEW 

2.1 Site Identification 
The site is located at 404 Omokoroa Road, Omokoroa. The site is listed on the Western Bay of 
Plenty District Council files as P 1207 106 and is legally described as Lot 1 DP 307535. Figure 1 
illustrates the general locale of the site. The land parcel site is c.79200m2 in size. In this report, 
reference to “the site” constitutes the whole of the parcel generally.  
 

 
Figure 1: Map View of the Site Location in Relation to Omokoroa 

 
In Figure 2, the area inside the red lines is the approximate site area under investigation. 
 

 
Figure 2: The Site at 404 Omokoroa Road, Omokoroa 

SITE 
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Figure 3: Proposed Layout  

2.2 History of Site Ownership and Use 
The site history is reviewed to give an indication of potential contaminants at the site. This includes 
review of past ownership, council file review, historic photo review, and where possible 
discussions with occupiers. Hazardous Activities and Industries List (HAIL) codes are given where 
appropriate.  
 
2.2.1 Historic Certificates of Title 

Historic Certificates of Title (CT) are used to give an indication of the occupation of land owners. 
Whilst not definitive that an activity did occur, in many cases it can be reasonably assumed that 
the owner’s occupation correlated with site use. This report uses the terminology “(?)” to indicate 
if text is unclear or illegible. 
 
The earliest legible documents available for the site indicate that in February 19(?) Arthur A(?) 
Crapp (farmer) was seised of the wider estate in fee-simple. In December 192(?), the title was 
transferred to Annie Josephine Carter. In December 1957, the title was transferred to Albert 
Normanby Raphiel Gane (farmer). In October 1979, the title was transferred to James Desmond 
Connell (orchardist).  
 
CTs also referred to “Part Lot 1 DP 307535” where in June 1985, one half share was transferred 
to Betty Alice Gane and in August 1988, ½ share of Albert Normanby Raphael Gane was 
transferred to Betty Alice Gane, Ian Albert Gane (driver) and Kathryn Alice Raynel (nurse). In June 
1995, the title was transferred to Colin James Gane and Yvonne Marcelle Gane (contractors), and 
in April 1998, 1/3 share was transferred to John Leslie Bullin and 1/3 to Jacqueline Kay Bullin. In 
October 2002, CTs were issued for Part Lot 1 and Lot 2 DP 307535 and Part Lot 1 was transferred 
to Susan Mary Connell and James Desmond Connell. 
 
In July 2013, the title was transferred to James Desmond Connell, Susan Mary Connell and 
Abernethy Broatch Trustee Co 2012 Limited. In June 2015, the title was transferred to Kiwi Green 
New Zealand Limited. 
  

Motel

 

Carpark 

Retail 

Childcare 

Clinic 

Office 

Medium Density Residential 

Residential 

Retirement 
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2.2.2 Western Bay of Plenty District Council Files 

The property file relating to the site was provided by the Western Bay of Plenty District Council on 
USB, dated 10 March 2020. The following information was identified on the property file: 

• In October 1979, J Connell submitted an application for a Building Permit to erect a house 
and garage (ref.: 6914). 

• In July 2004, a Consent Order was issued regarding an appeal under s.174 of the 
Resource Management Act 1991 between J D & S M Connell and Western Bay of Plenty 
District Council for the amendment and re-aligning of the road (ref.: RMA 0581/03). 

• In April/May 2015, the property was registered on the Bay of Plenty Regional Council’s 
Land Use Register as HAIL A.10 (persistent pesticide bulk storage or use including sport 
turfs, market gardens, orchards, glass houses or spray sheds) – Verified Site History (ref.: 
WBOP_371). 

• According to a letter from Kiwigreen New Zealand Ltd (KGNZ) dated February 2018,  
KGNZ had been the landowner since 2015. The property is a producing kiwifruit orchard. 

 
2.2.3 Bay of Plenty Regional Council Files 

The Bay of Plenty Regional Council noted in a letter dated 09 March 2020 that the site is listed on 
their Selected Land Use Register as HAIL A.10 – Verified Site History as aerial photographs dated 
2003, 2007 and 2011 confirmed the presence of an orchard (ref.: LUR-WBP-00371). 

The Bay of Plenty Regional Council GIS system shows c.20 HAIL sites within 500m of the site, all 
of which have been identified as HAIL A.10 (persistent pesticide use).  
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2.2.4 Historic Aerial Images 

Aerial images are reviewed to present a snapshot in time, and give an indication of what activities 
may have been undertaken at the site.  
 
The aerial image dated 1943 (below) indicates that from at least 1943, the site and surrounding 
area appeared to predominantly support undeveloped assumed grazing land. A section of a gully 
was visible in the north-western, central and south-eastern areas of the site. 

 

 
1943 (Image Ref.:499/32, Courtesy of Retrolens) 

 
  



 

 Southern Orchards Ltd – Detailed Site Investigation Report, 404 Omokoroa Road, Omokoroa  Page 10  

The aerial image dated 1953 (below) indicates that no significant changes appeared to have taken 
place on-site or within the surrounding area between 1943 and 1953. 

 

 
1953 (Image Ref.:2230/4, Courtesy of Retrolens) 

 
The aerial image dated 1959 (below) indicates that between 1953 and 1959, an assumed hay 
barn was visible in the north-east of the site. 

 

 
1959 (Image Ref.:3007/17, Courtesy of Retrolens) 

 

Shed/Hay Barn? 



 

 Southern Orchards Ltd – Detailed Site Investigation Report, 404 Omokoroa Road, Omokoroa  Page 11  

The aerial image dated 1974, the above-mentioned assumed hay barn was no longer viable and 
a further assumed hay barn was present further southwards. Furthermore, the vegetation within 
the section of gully situated towards the centre and south-east of the site appeared to have been 
cleared. 
 

 
1974 (Image Ref.:SN 3731 G/5, Courtesy of Retrolens) 

 
The aerial image dated 1981 (below) indicates that between 1974 and 1981, the site and 
surrounding area was redeveloped for orchard use. Furthermore during this time, an assumed 
dwelling was erected in the south-east of the site (assumed associated with the 1979 Building 
Permit for a house and garage). 
 

 
1981 (Image Ref.:SN 5857 R/7, Courtesy of Retrolens) 

Shed/Hay Barn? 

Dwelling? 
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The aerial image dated 1986 (below) indicates that between 1981 and 1986, no significant 
changes appeared to have taken place on-site or within the surrounding area. 

 

 
1986 (Image Ref.:SN 8626 G/4, Courtesy of Retrolens) 

 
The aerial image dated 2015 (below) indicates that between 1986 and 2015, no significant 
changes appeared to have taken place on-site or within the surrounding area. 

 

 
2015 (Image Courtesy of Google Earth Pro) 
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The aerial image dated 2019 (below) indicates that between 2015 and 2019, no significant 
changes appeared to have taken place on-site, however, much of the surrounding area was being 
redeveloped for residential use. 
 

 
2019 (Image Courtesy of Google Earth Pro) 

 

2.3 Previous Investigations 
No evidence of previous ground contamination investigations was identified during the course of 
undertaking this DSI. 

2.4 Information Provided by the Client 
The Client provided a Contamination Assessment Brief prepared by Momentum in February 2020. 
Relevant information included the following: 

• To the south of the site is land recently purchased by the Ministry of Education for a 
secondary school. 

• The land has been developed as a kiwifruit orchard and has been in operation for over 20 
years.  

• The test for site contamination should be assessed in terms of both commercial and 
residential land uses as the ultimate land use for this land may include a mix of activities. 

2.5 Current and Future Use 
The site currently supports a kiwifruit orchard with a shed in the centre-east and a dwelling and 
garage in the south of the site. It is understood that the site is planned to be redeveloped for 
mixed-use residential, retail and commercial purposes (including numerous residential lots, 
medium density residential blocks, a retirement home, offices, a childcare centre, a motel, a 
parking lot, a clinic and various retail, restaurant and café outlets). 
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2.6 Geology and Hydrology 
The site undulates in topography. The site straddles a geological boundary. The east of the site 
is mapped as Whakamarama Group Waiteariki Formation described as “crystal-rich dacitic 
welded ignimbrite.” The remainder of the site is mapped as early to middle Pleistocene aged river 
deposits described as “poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess”. 
 
A gully encroaches onto the north-west of the site. A further gully is present from adjacent to the 
west of the site. These gullies flow northwards into the Waipapa Estuary c.1.7km north of the site. 
 
 According to the Bay of Plenty Regional Council GIS, the following three wells are recorded on-
site: 

• Well BN-10863, situated in the vicinity of the water fill point in the far east of the site, is 
recorded as being 180m deep. Water level before pumping was recorded as 25.4m bgl. 
The bore was drilled in July 2004 and the status is listed as “active”. 

• Well BN-1374, situated adjacent to the south of the garage in the south of the site, is 
recorded as being 42.7m deep. Water level before pumping was recorded as 12.8m bgl. 
The bore was drilled in February 1979 and is recorded as “active”. 

• Well BN-1369, also situated adjacent to the south of the garage in the south of the site, is 
recorded as being 602m deep. Water level before pumping was recorded as 25.9m bgl. 
The bore was drilled in March 1979 and is recorded as “active”. 

 
Seven other bores are recorded within a 500m radius of the site. Water level before pumping 
(where recorded) ranged between 21.3m bgl and 40m bgl. 

2.7 Climate 
According to the National Climate Database, annual statistics normalised (average) for a given 30 
year period (1981 – 2010) recorded at a station in Whakamarama were as follows: 
 
Table 1: Average Climate Recorded over 1981 – 2010 at Whakamarama 

Description Station From - To Annual 

Total Rainfall (mm) 

Whakamarama 1 1981 - 2010 

2640.5 

Mean Air Temperature 
(Celsius) 

12.7 

Mean Daily Maximum Air 
Temperature (Celsius) 

16.1 

Mean Daily Minimum Air 
Temperature (Celsius) 

9.4 

Total Sunshine (hours) 1930.8 
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2.8 Additional Site Information 
Additional details concerning the site’s present disposition are summarised in Table 2 below. 
 

Table 2: Summary of Additional Site Information 

Ownership – Previous owners of the site have included various farmers (dating back to at least 
the 1920s), a driver, a nurse, and contractors. In June 2015, the title was transferred 
to Kiwi Green New Zealand Limited. 

Zoning/Classifications – The east of the site is zoned as “commercial” and the west of the site is zoned as 
“future urban” in the Western Bay of Plenty District Council Plan. 

Caveats / Covenants – CTs refer to a caveat by Kiwi Green New Zealand Limited dated April 2015, which 
was withdrawn in June 2015 (ref.: 10045740.1).  

Easements – CTs refer to a drainage right created by Transfer H245549.3. 

Building Consents / 
Permits 

– The Western Bay of Plenty District Council property files were reviewed on 16 March 
2020 by Geohazard Environmental staff. The property files contained various 
building permits/consents  relating to the site (including an application for the erection 
of a house in garage in 1979, see Section 2.2.2). 

Resource Consents – In July 2004, a Consent Order was issued regarding the amendment and re-aligning 
of the road.  

– No other resource consents have been identified with respect to activities on the site 
from either the Bay of Plenty Regional Council or the Western Bay of Plenty District 

Council. 

Underground / 
Aboveground Storage 
Tanks 

– None identified. 

 

Sewerage and Services – Assumed present in the vicinity of the dwelling and garage in the south-east of the 
site. 

2.9 Summary of Desktop Information 
From at least 1943, the site appeared to support undeveloped assumed grazing land and a section 
of a gully. Between 1953 and 1959, an assumed hay barn/shed had been erected in the north-
east of the site. By 1974, this structure was no longer visible and a further assumed hay barn/shed 
was present further southwards on-site. Furthermore by this time, the vegetation within the section 
of gully situated towards the centre and south-east of the site appeared to have been cleared. 
Between 1974 and 1981, the site had been redeveloped for orchard use. Furthermore during this 
time, an assumed dwelling was erected in the south-east of the site (assumed associated with the 
1979 Building Permit for a house and garage). 
 
Table 3 below outlines typical contaminants found on land uses similar to the site. It does not 
imply some or all the contaminants will be found on site. 
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Table 3: Contaminants on Similar Sites  

Activity or 
Industry 

Possible 
Contaminants 

Possible 
Locations 

Possible Vertical 
Extent 

Notes 

Buildings 
containing 

asbestos 
products 
known to 
be in a 

deteriorate
d condition 

Asbestos 
In and around 
old structures. 

Surface soils (0.0 to 
0.1m) likely to be 
affected. Deeper soil 
may be affected if 
ploughing/earthworks 
has occurred. 

From at least 1959 until pre-1974, an 
assumed hay barn/shed of unknown 
construction was present in the 
north-east of the site. By 1974, this 
structure was no longer present, 
however a slightly larger assumed 
hay barn/shed had been erected 
further southwards on-site (which 
remained in-situ at the time of 
writing). At the time of the site 
inspection, the existing shed 
appeared to comprise timber 
cladding and a corrugated iron roof. 
However, fragments of suspected 
asbestos containing material (ACM) 
were observed adjacent to the east 
of the shed. No suspected ACM was 
identified in the vicinity of the former 
shed. 

Pastoral 
Farming 

Pesticides, 
metals 

Elevated 
concentrations 
in and around 
sheds, near 
water supplies 
(mixing 
chemicals), 
animal holding 
yards and dips. 
Lower or 
residual levels 
across paddocks 
from fertiliser 
and pesticide 
broadcast 
application. 

Surface soils (0.0 to 
0.1m) likely to be 
affected by surface 
application of 
pesticides. Deeper 
soils may be affected 
where ploughing has 
occurred. Deeper 
soils may be affected 
by point-source spills 
etc. 

From at least 1943 until pre-1981, 
the site appeared to support 
assumed grazing land and a section 

of a gully. 

Hydrocarbons 

Fuel storage 
areas, sheds 
and workshops 
on farm 

Deeper soils (to 
groundwater) may be 
affected by downward 
migration of 

hydrocarbons. 

As mentioned above, two assumed 
hay barns/sheds were identified on-
site during the time the site 
supported pastoral farm uses. The 
potential for fuel storage activities to 
have occurred cannot be wholly 
discounted (however, no suspected 
hydrocarbon staining or odour was 
identified during the site inspection). 

Orchards 

Pesticides, 
metals 

Elevated 
concentrations 
in and around 
sheds, near 
water supplies 
(mixing 
chemicals), 
lower or residual 
levels in orchard 
areas 

Surface soils (0.0 to 
0.1m) likely to be 
affected by surface 
application of 
pesticides. Deeper 
soils may be affected 
where ploughing has 
occurred. Deeper 
soils may be affected 
by point-source spills 

etc. 

From at least 1981, the site has 
supported an orchard. At the time of 
the site inspection, a water outlet 
was identified near the main orchard 
entrance in the east of the site (in the 
same vicinity as Well BN-10863, 
which was drilled in 2004).  

Hydrocarbons 

Fuel storage 
areas, sheds 
and workshops 

on farm 

Deeper soils (to 
groundwater) may be 
affected by downward 
migration of 
hydrocarbons 

The existing shed in the centre-east 
of the site has been present since 
before the site was developed for 
orchard use (however, no suspected 
hydrocarbon staining or odour was 
identified during the site inspection). 
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3.0 SITE CONDITION AND SURROUNDING ENVIRONMENT 

3.1 Site Inspection 
A site inspection of the entire site area of 7.9 hectares was conducted on 18 March 2020. The 
inspection was conducted by Geohazard Environmental Ltd staff to examine the site and observe 
any evidence of contamination. Specific points noted are conditions at the site boundaries and 
visible signs of contamination or odours that might suggest contamination. A cursory inspection 
of factors that relate to site geology and hydrology is also performed to ensure consistency with 
what is known of the surrounding area. An overall picture of the site geology and hydrology is 
useful in assessing the transport potential of contaminants to or from the site. 

3.2 Conditions at Site Boundaries 
Conditions at the site boundaries are as described below: 
 
North  – Residential properties.  
East  – Omokoroa Road, beyond which construction of a multi-lot residential development is 
underway. 
South  – Orchard. 
West  – Gully, beyond which further orchard land and a rural-residential property are located. 
 
The site boundaries are defined with shelterbelts and fencing. Fencing will not affect migration of 
any contaminants onto or off the site. 

3.3 Visible Inspection, Signs of Contamination and Odours 
At the time of the site inspection, the majority of the site supported a kiwifruit orchard (see 
Photograph 1 below). An associated water outlet was observed near to the main entrance in the 
east of the site (see Photograph 2 below). A shed with timber cladding and a corrugated iron roof 
was observed towards the centre-east of the site (see Photograph 3). Minor fragments of 
suspected asbestos containing material (ACM) were observed on top of bare ground in a c.70m 
area adjacent to the east of the shed (see Photograph 4 below). A dwelling and shed were present 
in the south of the site (see Photographs 5 and 6 below). Although unconfirmed, suspected ACM 
was observed within cladding and soffits. Although no suspected ACM was observed in 
surrounding soils, minor damage was observed to the exterior of these structures (assessing the 
structures on-site for the presence of ACM falls outside of the scope of this investigation).   
 
Given the existing orchard on-site, and that suspected asbestos containing materials were 
observed, the potential for contaminated land could not be wholly discounted at the time of the 
site inspection.  
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Photograph 1: General View of the Kiwifruit Orchard On-Site 

 

 
Photograph 2: View of the Water Outlet in the East of the Site 
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Photograph 3: General View of the Existing Shed On-Site 

 

 
Photograph 4: General View of the Suspected ACM Fragments East of the Existing Shed 

 



 

 Southern Orchards Ltd – Detailed Site Investigation Report, 404 Omokoroa Road, Omokoroa  Page 20  

 
Photograph 5: General View of the Dwelling On-Site 

 

 
Photograph 6: General View of the Garage On-Site 
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4.0 DISPOSITION OF SITE CONTAMINATION 

 
The disposition of any contamination at site must be confirmed with results from field sampling 
and analysis, and, for contaminated land, these results must be evaluated against soil guideline 
values (SGV), also known as soil contaminant standards (SCS). This section summarises 
appropriate SCS for the site, followed by Geohazard Environmental Ltd review of readily available 
information concerning the disposition of site contamination. 

4.1 Basis for Soil Contaminants Standards (SCS) 
A SCS is a first stage screening value that provides the concentration of a contaminant in soil to 
which people (and/or ecological receptors) on or near a site can be exposed without creating an 
unacceptable level of risk to health. For the protection of human health, SCS are derived by 
defining a critical receptor (e.g. a child of a certain age and weight) and defining tolerable daily 
intake for a particular contaminant. Then, using assumptions regarding exposure (e.g. amount, 
duration, pathway), the soil concentrations that would equal the tolerable daily intake are 
calculated. Exposure pathways reflect how people are exposed to contaminants. 
 
SCS are based on generic exposure scenarios based on use. An exposure scenario is a 
combination of exposure pathways typical of a particular activity or use in which exposure to soil 
contaminants is likely to occur; an activity could be, for instance, a child playing in a residential 
area. The intent is to estimate the intake of a contaminant for each particular scenario. For simple 
risk assessment, generic use scenarios are used, with a standard combination of exposure 
pathways for each scenario. The generic use scenarios used for the SCS are intended to be 
typical of the great majority of situations in which New Zealanders may be exposed to soil 
contaminants. 
 
The site investigated here is classed as “commercial” in the east and “future urban” in the west by 
the Western Bay of Plenty District Council, and also considering the site’s proposed mixed use 
for residential, retail and commercial purposes, the “residential grown produce consumption (up 
to 10 %)” use scenario, described in Table 4 below, is considered most relevant for the western 
half of the site (given the proposed residential lots and medium-density residential blocks 
proposed in the western half of the site), and the “commercial / industrial” use scenario is 
considered most relevant for the eastern half of the site (given the proposed motel, parking lot, 
clinic, and various retail/restaurant/café units proposed in the eastern half of the site). As a result, 
based on the MfE Guidelines, any results should be assessed against SCS given for the allocated 
scenario. There are both more conservative and more liberal standards that could be applied; 
however, the one presented is appropriate both to the use classification of the site based on the 
information available. 
 
Table 4: Use Scenario Most Relevant to this DSI. 

Parks / Recreational Covers exposure at public and private green areas and reserves that are 
used for active sports and recreation. This scenario is intended to cover 
playing fields and suburban reserves where children play frequently. It 
can also reasonably cover secondary school playing fields but not 
primary school playing fields.  

Residential grown produce 
consumption (up to 10 %) 

Covers standard residential lots for single dwelling sites with gardens, 
including home-grown produce consumption (up to 10 %). 

Rural/ lifestyle block  Rural residential use, including home-grown produce consumption. 
Applicable to the residential portion of farms, but not productive parts of 
agricultural land. 

Commercial / Industrial Commercial / industrial sites with varying degrees of exposed soil.  
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Figure 4: Use Scenarios Applied (image courtesy of Momentum) 

 
SCS in this report, tabulated in Section 4.3, are taken from the National Environmental Standards 
(NES) and New Zealand Ministry for the Environment (MfE) wherever possible. In some cases, 
the MfE has not developed a specific SCS for some contaminants under some use scenarios. 
When MfE values are unavailable, guideline values from reputable sources such as the Australian 
National Environmental Protection Council (NEPC) are used, according to acceptable SCS 
sources and the hierarchy of use for these sources that is specified by the MfE (2007).  
 
The NES for contaminated land was introduced in order to address a legacy of soil contamination 
in New Zealand that has resulted from the use, and improper storage and disposal, of chemicals 
in industry and agriculture.  
 
The NES controls apply to “Land use change, subdivision, and disturbance of any land where, 
according to the best information available to the local authority, there has been a facility on the 
land or a hazardous activity carried out on the land that may have involved the intentional or 
accidental discharges of hazardous substances that could now be a risk to human health”. Hence 
the NES is applicable to the present site due to the proposed change in land use. The NES 
contains SCS, and where present these supersede those previously published in MfE industry-
specific guidelines.  
 
4.1.1 Background Levels 

The NES defines background as “natural background” levels. Background soil concentration 
predictions were developed by Landcare Research from geostatistical analysis of trace element 
data from regional councils, national soils database and GNS Science identifying associations 
with geological parameters adapted from the GNS Science QMAP geological map dataset. The 
applicable guidelines are shown in the tables in Section 4.3 below. Background levels are 
particularly relevant when considering whether soils are suitable for disposal as cleanfill.  
  

Residential SCS Applied 

Commercial SCS Applied 
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4.1.2 Bay of Plenty Regional Council Guidelines 

In addition to human health standards, the Bay of Plenty Regional Council requires that 
contaminants be assessed against guidelines for the protection of the environment. Relevant 
guidelines are shown in the tables below. 

4.2 Field Sampling and Analysis 
For this DSI, the Client’s brief specifically entailed conducting field sampling and analysis, and this 
provides an evidentiary basis for determination of the disposition of contaminants at the site. 
Geohazard Environmental Ltd initially undertook the following soil sampling: 

• 70 surface level soil samples (samples “HA01 – HA70 0.0m”) were collected on a 30m grid 
basis across the site. Samples were individually analysed for a suite of metals and 
appropriately composited (mixed) in the laboratory and analysed for a suite of 
organochlorine pesticides (OCP).  

• Four targeted surface level soil samples (samples “HA70 – HA74 0.0m”) were collected 
around the existing shed situated towards the centre-east of the site. These samples were 
individually analysed for a suite of metals, OCP and asbestos (presence/absence). As 
HA71 0.0m and HA73 0.0m were collected in entrance ways to the shed, these two 
samples were also analysed for a suite of polycyclic aromatic hydrocarbons (PAH). 

• As fragments of suspected ACM were observed on top of the bare ground adjacent to the 
east of the site, fragments were collected and screened for asbestos identification (sample 
“Asbestos I.D.”)  

• One targeted surface level soil sample (sample “HA75 0.0m”) was collected in the footprint 
of the former suspected shed in the north-east of the site. This sample was individually 
analysed for a suite of metals, OCP, PAH and asbestos (presence/absence). 

• Three targeted surface level soil samples (samples “HA76 – HA78 0.0m”) were collected 
around the existing dwelling and garage. As minor damage was observed to the externals 
of these structures, and as the potential for ACM couldn’t be discounted, these samples 
were individually analysed for asbestos (presence/absence).  

• One targeted surface level soil sample (sample “HA79 0.0m”) was collected below the 
water outlet in the east of the site. This sample was individually analysed for a suite of 
metals and OCP. 
 

The purpose of taking composite samples, i.e. samples that represent a mixture of several sub-
samples taken from different locations, is to reduce needless laboratory expense – if 
contamination is present at high levels, even if some of the sub-samples are uncontaminated, the 
resulting sample will still reflect the presence of the contaminated sub-samples that went into the 
composite. 
 
Samples were collected using a hand auger. The auger was cleaned between each sample 
location using Decon90 (a non-phosphate laboratory grade detergent) and deionised water. 
Samples were placed into laboratory supplied jars, and placed into a chillybin with ice. Samples 
were couriered to Analytica Laboratories in Hamilton under Chain of Custody documentation. 
 
Information about the site indicates that HAIL (Hazardous Activities and Industries List) associated 
use has occurred (given the orchard, and suspected ACM), hence HAIL compounds associated 
with these uses were chosen for analysis.  

4.3 Results 
The results from analysis of samples, summarised in this section, indicate that one of the 79 soil 
samples contained contaminant concentrations above adopted guideline values (arsenic in HA71 
0.0m). Furthermore, asbestos was confirmed to be present in the loose fragments observed on 
top of the bare ground adjacent to the east of the existing shed. Per MfE Guidelines, all results 
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reported herein that exceed SCS are highlighted; this report uses grey highlighting to emphasise 
any results over guideline values. The results from analysis of samples for metals are summarised 
in Table 5 below. 
 
Table 5: Results from Analysis for Metals (all results in mg/kg).  

Sample As Be Bo Cd Cr Cu Pb Hg Ni Zn 

Samples Taken in the West of the Site (where residential SCS apply) 

HA31 6.8 0.81 7.9 0.696 14.2 109 18.1 0.17 7.95 138 

HA44 5.2 0.75 5.1 0.4 5.8 21.6 10 0.14 2.9 64.5 

HA45 9.8 0.88 10 0.508 9.1 62 10.4 0.12 4.7 84.6 

HA46 10 1 8.4 0.867 15.2 92.6 13.5 0.16 10.9 129 

HA49 6.6 0.79 5.9 0.968 11 82.6 10.6 0.12 7.28 98.5 

HA50 4.6 0.73 7.2 0.767 7.7 48.3 8.49 0.11 5.95 85.3 

HA51 4.6 0.84 5.9 0.47 4.5 24.2 9.44 0.13 2.8 66.8 

HA52 5.7 0.79 8.6 0.956 11 113 10.6 0.14 8.89 112 

HA53 6.9 0.85 8.7 0.765 15.9 113 12.2 0.15 9.98 115 

HA54 6.1 0.84 9 0.689 12 93.8 12.4 0.14 7.66 110 

HA55 7.4 0.86 8.9 0.649 11 91.8 11.4 0.13 5.84 126 

HA56 16.1 0.74 9.7 0.739 17.5 97.6 12.6 0.13 6.45 143 

HA57 6.3 0.64 4.9 1.16 16.3 69 10.7 0.12 10.7 98.3 

HA58 4.6 0.53 7.7 0.895 19.4 95.7 8.44 0.1 7.73 137 

HA59 4.7 0.58 6.1 0.931 9.8 112 9.7 0.11 7.9 120 

HA60 9.2 0.77 6.7 1.05 16 100 11 0.15 9.7 121 

HA61 5.1 0.72 7.6 0.878 11 74.7 9 0.11 7.1 101 

HA62 3.9 0.76 6.4 0.541 4 21.7 8.74 0.12 2.9 68.2 

HA63 7 0.74 5.9 0.971 13.4 114 10.9 0.13 9.79 124 

HA64 5.7 0.67 7.6 1.09 16.7 111 11 0.14 12.1 126 

HA65 8 0.81 8.6 0.747 13.2 106 11.8 0.15 7.25 119 

HA66 6 0.87 9.6 0.718 11 74.6 12.2 0.15 6.82 106 

HA67 12 0.84 10 1.1 21.7 141 14.3 0.2 11.6 164 

HA68 6 0.72 11 0.888 14.4 114 10.9 0.15 7.44 155 

HA69 7.9 0.99 9 0.49 9.9 56.5 13.9 0.15 4.4 92.3 

HA70 9.3 0.75 9.1 0.728 16.5 111 16 0.19 7.85 162 

Samples Taken in the East of the Site (where commercial SCS apply) 

HA01 5.5 0.79 7.6 0.574 9.2 62.6 13.5 0.14 6.11 104 

HA02 8.5 0.71 8.1 0.88 12.9 90.2 11 0.14 8.73 116 

HA03 6.1 0.7 9.8 1.12 18 101 12.5 0.15 10.6 121 

HA04 5.4 0.66 9.1 1.13 11 112 12.9 1 8.39 117 

HA05 6.6 0.86 6.1 1.24 12 77.5 18.2 0.16 10 113 

HA06 9.2 0.9 6.8 0.27 11 45.4 18.3 0.17 5 78.9 

HA07 12.6 0.88 5.6 0.819 12.7 80 15.5 0.17 7.33 145 
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Sample As Be Bo Cd Cr Cu Pb Hg Ni Zn 

HA08 3.9 0.62 2.3 0.12 4.2 21.7 4.8 
<0.02

5 
1.6 71.6 

HA09 5.5 0.72 10 1.17 12 85.5 10.4 0.11 9.49 121 

HA10 5.7 0.72 11 1.39 15.1 106 12.6 0.14 11.8 153 

HA11 11 0.77 11 1.13 15.3 119 12.6 0.15 9.81 145 

HA12 3.5 0.55 13 0.532 3.8 27.1 7.63 0.12 2.3 73.4 

HA13 5.7 0.94 4.3 0.622 15.4 40.8 14.5 0.15 5.74 98.6 

HA14 13.3 0.8 7 0.49 14.2 73.2 15.1 0.15 5.54 112 

HA15 9.6 0.73 11 0.683 11 76 10.3 0.11 5.27 138 

HA16 8.5 0.7 11 0.875 15.6 114 10.3 0.15 8.57 140 

HA17 6.6 0.69 8.8 1.15 14.2 92.5 10.7 0.12 10.8 126 

HA18 7.9 0.99 4.7 0.36 5.8 20.3 12.6 0.14 3.3 64.5 

HA19 5.6 0.98 6.4 0.32 5.4 14.1 11.7 0.15 3.5 50.5 

HA20 3.9 0.58 27 0.29 3.7 25.2 8.52 0.12 2.3 66 

HA21 8.1 0.78 7.7 0.646 14.2 93.5 13 0.18 6.5 115 

HA22 5.6 0.9 4.1 0.557 6.6 17.2 14.2 0.14 3.9 65.5 

HA23 16.5 0.98 2.9 0.4 9.3 27.7 28.6 0.14 3.2 68.1 

HA24 6 1 3.3 0.589 4.9 23.5 14 0.13 2.4 88.3 

HA25 27.2 0.93 7.1 0.702 14.6 57 17 0.16 4 134 

HA26 6.2 0.91 4.1 0.25 6.1 14.7 14.9 0.13 2.7 62.1 

HA27 6.7 0.84 7.8 0.519 9.1 75.3 12.3 0.16 5.89 94.4 

HA28 8.4 0.75 15 0.981 19 168 12.8 0.18 10.8 171 

HA29 16.5 0.98 10 0.831 15.5 99.9 14.3 0.2 7.01 236 

HA30 5.3 0.78 14 0.38 5.3 23.1 11.4 0.16 2.8 70.7 

HA32 6 0.7 8.8 0.45 9.5 52.4 12.3 0.13 5.08 98 

HA33 7.5 0.94 9.3 0.508 11 69.6 13.2 0.18 6.52 86.1 

HA34 9.2 0.81 6.9 0.23 8.2 28 12.3 0.13 3.4 89 

HA35 6.5 0.86 6.1 0.607 12 33.4 13.7 0.14 7.42 92.9 

HA36 8 0.86 8.8 0.638 5.8 26.8 12.8 0.11 2.6 106 

HA37 5.2 0.93 5 0.29 4.7 12.4 12.8 0.14 2.4 49.2 

HA38 3.4 0.32 2.1 0.1 7.5 18.1 9.97 
<0.02

5 
3.7 87.3 

HA39 5.4 0.83 8.9 0.43 5.1 18.5 15.3 0.13 3.3 69.6 

HA40 6.5 0.81 4.8 0.37 7.6 27.2 12.8 0.13 3.2 103 

HA41 6.8 0.81 9.4 0.5 6.4 28.2 11.9 0.13 4.6 121 

HA42 8.3 0.88 11 0.811 16.3 127 14.1 0.18 10.7 143 

HA43 9.4 0.94 8.1 0.639 11 80.2 14.2 0.18 7.27 112 

HA47 7.2 0.73 9.1 0.917 12 91.6 11.1 0.15 9.47 120 

HA48 7.6 0.76 9.9 0.794 16.5 115 12.3 0.16 8.11 127 

HA71 81.6 0.88 2.1 0.905 20.3 63.5 38.5 0.12 3.7 204 
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Sample As Be Bo Cd Cr Cu Pb Hg Ni Zn 

HA72 59.4 0.69 1.4 0.835 17.2 45.7 21.3 0.16 4.5 269 

HA73 6.7 0.82 1.8 0.33 5.2 23.9 12.8 0.18 2.3 56.1 

HA74 5.2 0.98 2.5 0.32 3.9 22.6 11 0.17 2.4 94.5 

HA75 5 0.9 6.4 0.635 5.2 29.8 10.6 0.12 3.6 79.3 

HA79 12 0.58 13 0.15 10 419 7.49 0.048 3.7 436 

SCS 
(commercial) 

70 a 500 b >10,000 a 
1,300 

a 
6,300 

a 
>10,000 a 3,300 a 4,200 a 6000 b 400,000 b 

SCS 
(Residential) 

20 a 60 b >10,000 a 3 a 460 a >10,000 a 210 a 310 a 400 b 7400 b 

Environ-
mental c 

100 - - 7.5 400 325 250 0.75 105 400 

“U95pred” 
Predicted 

Background 
Soil 

Concentratio
ns (for 

HA01-HA12 
and HA20-

HA22 only) d 

16.38 - - 0.49 67.35 42.16 24.79 - 33.75 129.7 

“U95pred” 
Predicted 

Background 
Soil 

Concentratio
ns (for all 

other sample 
locations) d 

12.67 - - 0.28 60.5 40.17 30.08 - 32.88 101.8 

Class A 
Landfill WAC 

e 

100 200 400 20 100 100 100 4 200 200 

As - Arsenic, Be – Beryllium, B -  Boron, Cd - Cadmium, Cr - Chromium, Cu – Copper, Hg – Mercury, Pb – Lead, Ni – Nickel, Zn – Zinc  

Cells highlighted in grey exceed SCS; cells highlighted in bold exceed predicted background concentrations; cells underlined exceed 

environmental criteria; –  indicates guideline not specified or not available. 

a) MfE 2012 National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human Health,  

b) National Environment Protection Council (NEPC) updated 2013. Guideline on Health-Based Investigation Levels and Ecological 

Investigation Levels. *=standard residential 

c) Bay of Plenty Regional Council Interim Environmental Guidelines 

d) Landcare Research Limited (June 2016) Predicted Background Soil Concentrations 

e) MfE 2004 Module 2 Hazardous Waste Guidelines: Landfill Waste Acceptance Criteria and Landfill Classification 

With regards to the samples analysed for a suite of persistent pesticides, concentrations of OCP 
were below the laboratory limit of reporting and, therefore, below the human health or 
environmental criteria. 

Table 6 below summarises results from analysis for PAH. Of the PAH, benzo[a]pyrene (BAP) is 
often used as an indicator of carcinogenic or cancer-causing PAH, and hence sometimes a BAP 
equivalent (BAPeqv) is reported, which is a value that expresses the projected equivalency of the 
different kinds and amounts of PAH present in a sample as the equivalent of a single concentration 
of BAP.  
 



 

 Southern Orchards Ltd – Detailed Site Investigation Report, 404 Omokoroa Road, Omokoroa  Page 27  

The NES requires that nine PAH (BAA, BAP, BBF, BJF, BKF, CRY, DBA, FLA, and IND) and their 
associated potency equivalency factors be used in calculating BAPeqv. In accordance with MfE 
guidelines, only detected concentrations are used for the calculation of the BAPeqv. 
 
Typically three values of PAH are reported for simplicity and clarity; benzo(a)pyrene, naphthalene, 
and pyrene, being representative of carcinogenic, non-carcinogenic and less volatile non-
carcinogenic PAH respectively. 
 
Table 6: Results from Analysis for PAH (all results in mg/kg).  

Sample BAP BAPeqv NAP PYR 

HA71 0.04 0.06 <0.01 0.03 

HA73 <0.01 0.03 <0.01 <0.02 

HA75 <0.01 0.03 <0.01 <0.02 

SCS 
(Residential) 

10 a 10 a 58 b 1600 b 

SCS (Commercial / 
Industrial) 

35 a 35 a 190 b NA b 

Environmental c 2.15 c - - - 

Class A WAC d 300 300 200 - 

NA indicates that the estimated criterion exceeds 20,000 mg/kg, at which concentration separate phase is hydrocarbon is expected 
to have formed in soil matrix 
Abbreviations for PAH are as follow: Benzo[a]pyrene, BAP; Naphthalene, NAP; Pyrene, PYR. 

a. MfE 2011. National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human Health 
b. MfE.  1999.  Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Site’s in New Zealand. Values 

shown are for sandy soil types and contamination < 1 m depth. 
c. Bay of Plenty Regional Council Interim Environmental Guidelines. 

d. MfE 2004 Module 2 Hazardous Waste Guidelines: Landfill Waste Acceptance Criteria and Landfill Classification 

 

Results from screening the samples for asbestos are given in the table below. No asbestos was 
detected in the soil samples screened, However, asbestos was confirmed to be present in the 
loose fragments observed on top of the bare ground adjacent to the east of the existing shed.  

 

Table 7: Results from Analysis for Asbestos  

Sample Analysis Results Form 

HA71 0.0m No Asbestos Detected - 

HA72 0.0m No Asbestos Detected - 

HA73 0.0m No Asbestos Detected - 

HA74 0.0m No Asbestos Detected - 

HA75 0.0m No Asbestos Detected - 

HA76 0.0m No Asbestos Detected - 

HA77 0.0m No Asbestos Detected - 

HA78 0.0m No Asbestos Detected - 

Asbestos ID Chrysotile (white asbestos) Fibres Paint and millboard 
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4.3.1 Additional Soil Sampling (Arsenic at Sample Location HA71) 

Given the single exceedance of arsenic detected at HA71, on 06 May 2020, Geohazard 
Environmental Ltd returned to the site and collected a sample at 0.3m bgl in the original 
exceedance location, as well as further surface soil samples 1m north, south, east and west of 
HA71. The samples were individually analysed for arsenic. The results were as follows: 
 
Table 8: Results from Analysis for Metals (all results in mg/kg).  

Sample Arsenic 

HA71 0.3m 6.5 

HA71 - 1m N 64.5 

HA71 - 1m E 15.6 

HA71 - 1m S 27.4 

HA71 - 1m W 43.9 

SCS (commercial) a 70  

Environmental b 100 

“U95pred” Predicted Background 
Soil Concentrations c 

16.38 

Class A Landfill WAC d 100 

Cells highlighted in bold exceed predicted background concentrations. 

a) MfE 2012 National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human Health 

b) Regional Council Interim Environmental Guidelines 

c) Landcare Research Limited (June 2016) Predicted Background Soil Concentrations 

d) MfE 2004 Module 2 Hazardous Waste Guidelines: Landfill Waste Acceptance Criteria and Landfill Classification 

 
Copies of all laboratory results are given in Appendix C. 
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5.0 SITE CHARACTERISATION  

5.1 Type of Environmental Contamination 
The term contaminant refers to a substance that is not normally present in the environment. For 
this report however, the following operational definition is used: a contaminant is a substance that 
is present at levels that might cause harmful effects to humans or the environment. Therefore, this 
report does not consider whether or not the levels present are from natural sources or not, but 
only whether or not contamination is likely to, or does, exist above safe levels, i.e. SCS. 
 
The results from analysis of samples taken at site indicate that concentrations of arsenic are 
present at sample location HA71 0.0m (situated adjacent to the north of the existing shed) at levels 
above the adopted SCS. Therefore, this area of the site is contaminated with respect to the 
operational definition given above. Results of exceedances are summarised in Table 9 below. 
 

Table 9: Summary of Environmental Contamination at Site. 

Contaminant Exceeds the SCS by a percentage of 

Arsenic 116.6% 

 
It is acknowledged that concentrations of copper and zinc in sample HA79 0.0m were elevated 
above environmental guidelines. However, as no environmental receptors were identified in the 
vicinity, this is unlikely to be of concern. 

5.2 Extent of Environmental Contamination  
From the data available, it appears that soils within the vicinity of sample location HA71 0.0m 
(situated adjacent to the north of the shed in the centre-east of the site) are affected by elevated 
arsenic above guideline values for a commercial land use. 
 
The source(s) of the contamination is not confirmed, however the most likely source of the 
elevated arsenic is considered to be associated with a treated timber post, as concentrations of 
chromium and copper were noted to be elevated when compared to the other results (arsenic, 
copper and chromium are indicative of treated timber chemicals). 
 
The foregoing provides an assessment of the extent of the contamination at the site based on the 
information at hand, however it should not be regarded as definitive due to the nature of this 
investigation. 

5.3 Potential for Degradation and Interaction 
5.3.1  Arsenic 
All rocks contain some arsenic. Some igneous and sedimentary rocks may contain higher arsenic 
concentrations. The sources of arsenic in soils are both geochemical and anthropogenic. Metallic 
arsenic is mainly used for strengthening alloys or copper and lead. Arsenic is used in 
semiconductor electronic devices. Arsenic compounds where historically used for the production 
of pesticides. Indiscriminate use of arsenic pesticides during the early to mid-1900s has led to 
extensive contamination of soils worldwide. 
 
Arsenic is considered to be persistent in the environment, and unlikely to degrade at a rate that 
would be beneficial to occupiers. Inhalation and ingestion are the two routes of exposure. Long-
term exposure to arsenic in drinking water is causally related to increased risks of cancer in the 
skin, lungs, bladder and kidney. Occupational exposure to arsenic by inhalation is causally 
associated with lung cancer. Arsenic can cause clastogenic damage in different cell types with 
different end-points in exposed individuals and in cancer patients. For point mutations, the results 
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are largely negative. Arsenic can also inhibit degradation of any organics by adversely affecting 
microbial action in site soils if levels are high enough. 

5.4 Additional Risk Assessment 
5.4.1 Arsenic at Sample Location HA71 

Concentrations of arsenic were detected above the adopted guideline values in only one of the 
76 surface level soil samples analysed (HA71 0.0m, situated adjacent to the north of the existing 
shed). Delineation sampling confirmed that the impacted area was likely less than 4m2 in area 
and less than 0.3m bgl in depth. Given the small size of this area, the concentrations of arsenic 
detected, and the large-scale earthworks and planned retail use of this area of the site, it is the 
opinion of Geohazard Environmental Ltd that the risk from this single exceedance is low and no 
further work or remediation/site management is considered necessary. However, it is understood 
that to be conservative, the Client has elected to excavate and remove this small hotspot (see 
Section 6.0 below). 
 
5.4.2 Asbestos Fragments East of the Shed  

With regards to the asbestos confirmed in the occasional fragments identified on the surface in a 
c.70m area east of the existing shed, an asbestos pick was proposed in the original DSI (01 April 
2020). By the time of undertaking the above additional soil sampling (06 May 2020), the asbestos 
pick appeared to have been completed and no suspected fragments of asbestos containing 
material were identified in the vicinity.  Given that no asbestos in soil was detected as part of 
Geohazard Environmental Ltd’s investigation, and given the small-scale nature of the area, no 
further work or reporting is considered necessary.  
 

 
Photograph 7: General View to the East of the Shed Post-Asbestos Pick – 06 May 2020   

5.5 Exposure Routes and Risks to Exposed Populations 
For human health, exposure is the primary concern, and below we summarise ways by which 
exposure is most likely to occur: 
 

• Surface soils (0-1 m) 
- Ingestion; 
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- Dermal contact (absorption through skin); and 
- Inhalation of soil, dust, or volatised contaminants. 

• Sub-surface soils (> 1 m) 
- Water-borne migration of contaminants to surface during times of high rainfall (enabling 

exposure via all three routes above); and 
- Inhalation via diffusion of vapour-phase contaminants to the surface. 

 
Of these exposure routes, none are likely because no significant contamination source is known 
or suspected. There is no basis to recommend further investigation at this site. Table 10 therefore 
shows a conceptual site model without linkage between contamination source, pathways and 
receptors. 
 
Table 10: Conceptual Site Model 

Source Pathway Receptor Linkage Present 

Volatile 
Contaminants 
(Hydrocarbons, 
solvents) 

Inhalation Site 
occupiers/users, 
workers 
undertaking site 
development 
and/or 
environment 

Unlikely. Source not identified. 

Non-volatile 
contaminants 
(e.g. metals, 
asbestos) 

Ingestion, 
dermal 
contact, 
inhalation 

Site 
occupiers/users, 
workers 
undertaking site 
development 
and/or 
environment 

Unlikely. A single exceedance of arsenic was 
detected, however delineation sampling confirmed 
that the risk was low, and no remediation/site 
management was considered necessary. However, it 
is understood that to be conservative, the Client has 
elected to excavate and remove this small hotspot 
(see Section 6.0 below). 
 
Asbestos was confirmed in fragments on the ground 
to the east of the shed. By the time of undertaking the 
above delineation soil sampling (06 May 2020), an 
asbestos pick appeared to have been completed and 
no remaining suspected fragments of asbestos 
containing material were identified in the vicinity.  
Given that no asbestos in soil was ever detected as 
part of Geohazard Environmental Ltd’s investigation, 
and given the small-scale nature of the area, no 
further work/remediation/site management was 
considered necessary. 
 
It is acknowledged that copper and zinc were 
elevated above published environmental criteria in 
sample HA79 0.0m. However, no significant 
environmental receptors were identified in the vicinity 
(the nearest surface water feature is the gully on-site, 
which is c.160m north-west of HA79). Therefore, this 
is unlikely to be of concern. 

5.6 NES Consents 
The National Environmental Standards for Assessing and Managing Contaminants in Soil to 
Protect Human Health (NES) outlines various ‘Permitted Activities’ (not requiring consent) and 
‘Controlled, Restricted Discretionary and Discretionary Activities’ (requiring resource consent). 
The advice of a planner should be sought to ensure all consent requirements are met. 
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The site has supported an orchard since at least 1981. Although organochlorine pesticides were 
not detected in site soils, concentrations of some metals were noted to be elevated above 
predicted background concentrations (namely, arsenic, cadmium, copper, and zinc). It is 
considered more likely than not that HAIL A.10 activates occurred (‘persistent pesticide bulk 
storage or use including sport turfs, market gardens, orchards, glass houses or spray sheds’). 
 
Of the 76 surface level soil samples analysed for a suite of metals, one contained concentrations 
of arsenic above SCS for a commercial land use (sample HA71 0.0m). Although not confirmed, 
the most likely source of the elevated arsenic is considered to be associated with a treated timber 
post, as concentrations of chromium and copper were noted to be elevated when compared to 
the other results (arsenic, copper and chromium are indicative of treated timber chemicals). 
Therefore, it is considered more likely than not that HAIL I activates occurred in the vicinity of the 
existing shed (‘any other land that has been subject to the intentional or accidental release of a 
hazardous substance in sufficient quantity that it could be a risk to human health or the 
environment’). 
 
HAIL E.1 was considered for the c.70m2 area east of the shed (‘asbestos products manufacture 
or disposal including sites with buildings containing asbestos products known to be in a 
deteriorated condition’). However, an asbestos pick appeared to have been completed and no 
remaining suspected fragments of asbestos containing material were identified in the vicinity.  
Furthermore no asbestos in soil was ever detected as part of Geohazard Environmental Ltd’s 
investigation. 
 
The site is considered to be a “piece of land” under NES legislation. Therefore National 
Environmental Standard rules relating to the subdivision, land use change or soil disturbance at 
the site apply. 
 
5.6.1 Land Use Change  

Section 8(4) of the NES states that subdivision or land use change is a Permitted Activity, provided 
a PSI exists, and the PSI states that it is highly unlikely that there will be a risk to human health. 
A PSI has not been undertaken, however the desktop information is this report is identical to that 
of a PSI and may be used as such for consenting purposes. Due to the presence of unacceptable 
levels of contaminants, it cannot be stated that it is highly unlikely there is a risk to human health. 
The proposed change of land use cannot be considered a “Permitted Activity” under NES 
legislation. 
  
Section 9 of the NES states that subdivision or land use change is a Controlled Activity, provided 
a DSI states that soil contamination does not exceed applicable guidelines. Section 10 states land 
use change or subdivision is a Restricted Discretionary activity if contaminants are above 
guidelines. 
 
A single exceedance of arsenic was identified. Delineation soil sampling found the risk to be low, 
however, it is understood that to be conservative, the Client has elected to excavate and remove 
this small hotspot (see Section 6.0 below). 
 
Despite the above, it is likely that the District Council will require a Restricted Discretionary 
consent for any future subdivision or land use change at the site. This Detailed Site Investigation 
report has identified that soil contaminants north of the shed are present above applicable 
guidelines, however the overall risk is assessed to be acceptable. 
 
5.6.2 Earthworks  

The NES sets permitted standards in relation to soil disturbance under Regulation 8(3). The area 
of the identified piece of land is approximately 79,200m2. Based on calculations provided in the 
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NES, approximately 3,960m3 may be disturbed, and approximately 790m3 may be removed as a 
permitted activity. There are other criteria regarding permitted activities that a planner will be able 
to assist with. Exceedance of permitted volumes and other criteria means a consent may be 
required by the local council.  
 
Geohazard Environmental Ltd has not been provided with details relating to the potential 
earthworks associated with the proposed mixed-use residential/commercial development. 
Therefore, the potential for the earthworks associated with the development to require consent 
cannot be fully discounted at this stage. 
 
It is considered highly unlikely that the site will present a risk to human health for the “soil 
disturbance activity” during the proposed redevelopment earthworks. 
 
Where material is required to be removed from site, the contractor should assess suitability of 
disposal site in liaison with councils and fill site operators. Although samples indicate the risk to 
human health is low, earthworks at the site should be undertaken in accordance with best practice. 
This includes: 

• Minimising dust generation by watering the earthworks are if required, or using other dust 
suppression substances. 

• Wearing full-sleeved clothing and gloves to minimise skin exposure to soils. 

• Providing dust masks to workers for use in dusty conditions. 

• Avoid stockpiling material on site prior to offsite disposal where possible. 

• Reinstate surfaces at the works area as soon as practical after earthworks. 
 
Due to the very low risk, we are of the opinion that no further reporting regarding soil contaminants 
or validation reporting is required with respect to these earthworks at the site. Discretion regarding 
consent reporting requirements may be exercised by the local council. 

5.7 Other Consent Requirements  
Under DW R25 (Rule 35) of The Bay of Plenty Regional Natural Resources Plan 2008 last 
amended May 2018 (formerly the Regional Water and Land Plan), consent for a Restricted 
Discretionary Activity is required for the remediation or disturbance of a contaminated site. The 
BOPRC defines a contaminated site as “a location at which hazardous substances in soil, 
groundwater or surface water occur at concentrations above background levels….and where 
assessment indicates those substances pose….a hazard to human health or the environment”.  
Our assessment is that it is unlikely contaminants would be present at the site in concentrations 
likely to pose a hazard to human health or the environment. 
 
Under DW R8 (Rule 37), consent for a discretionary activity is required for discharges of a 
contaminant to water, or discharges of a contaminant onto or into land in circumstances which 
may result in the contaminant entering water. The plan defines contaminated land as above 
background levels. If soil is removed, depending on the location of disposal, consent may be 
required from the Bay of Plenty Regional Council. Furthermore, soils imported to site (if 
undertaken) above background levels will likely require consent from the Bay of Plenty Regional 
Council. 
 
The advice of a planner should be sought to ensure all consent requirements are met. 
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6.0 REMEDIATION ACTION PLAN  

6.1 Site Characterisation  
Although no remediation or site management is considered necessary, it is understood that the 
Client has elevated to  excavate and remove the small hotspot of elevated arsenic detected at 
sample location HA71 0.0m. It is therefore proposed that the contractor excavates and disposes 
of the impacted soils at an appropriate location as per this RAP. 
 
From soil sampling undertaken to date, the area proposed for remediation is approximately 4m2 
in size/1.2m3 in-situ volume (area outlined in pink on the Plan in Appendix A).  

6.2 Remediation Plan Objectives and Goals  
The objective of this Remediation Action Plan is to ensure that the works required as part of the 
project are appropriately managed and that contaminated or potentially contaminated soils are 
identified, handled and disposed of in an appropriate manner. The goals of the remedial works 
are to: 

• Remove the pathway for impacted soils to adversely affect human health (the receptor). 

• Ensure appropriate protection of on-site workers during works. 

• Remove surplus soil to appropriate landfill locations. 

• Limit discharges from the site during and following remediation. 

6.3 Outline of Works  
The proposal is to remove affected soils to a depth of at least 300mm, and if required for site 
levels, backfill with clean soils. The purpose of this RAP is twofold: firstly to ensure the health of 
site occupiers and the general public, and secondly to ensure discharges from the site are 
managed to mitigate any adverse effects to the environment.  
 
Soils within the vicinity of sample location HA71 (situated adjacent to the north of the existing 
shed) are impacted by the presence of contaminants (namely, arsenic) from previous activities on 
the site.  
 
The investigation has identified potential risk to soils from historical activities impacting surficial 
and near-surface soils only. The following works will be undertaken at the site: 

• Soil removal. 

• Offsite disposal of soils. 

• Importation of verified clean soils if required for site levels. 

• Validation sampling and reporting of the remediated areas. 

The contractor shall dispose of soil at an appropriate landfill facility licenced to accept such 
material.  
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6.4 Volumes for removal 
From soil sampling undertaken to date, approximately 1.2m3 (in-situ volume) is proposed for 
excavation/removal.  
 
Once the proposed excavation and removal has been completed, validation soil sampling will 
likely be required prior to backfilling (to confirm that the remediation undertaken has been 
successful). Although concentrations of contaminants of concern were found to generally be within 
Class A Landfill WAC, confirmation of acceptance of the soil shall be obtained from the landfill 
operator prior to undertaking the work. 

6.5 Site Establishment 
The earthworks contractor shall complete a health and safety induction prior to the works 
commencing for all contractors employed during the remediation works in the project area. A 
Health and Safety Plan shall be prepared, and include actions that need to be taken for handling 
potentially contaminated soil and groundwater as described in this RAP. 
 
Access to the site shall be restricted to authorised personnel by the use of barricades/fences and 
adequate signage. Personnel shall be authorised access to site following completion of site 
induction procedures. 

6.6 Methodology for Excavating and Removing Impacted Soils 
The following requirements are to be met when removing the contaminated soil from the site: 
 

• Vehicles and machinery used for the works shall be cleaned prior to leaving the site. This 
includes: 

o Brushing wheels and tracks to remove any excess dirt. 
o Rinsing truck trays and/or earth working machinery if needed. 
o Rinse areas shall be designated “dirty areas”. It is important to ensure wash water 

does not flow to clean areas of the site. 
 

• To avoid the need for significant vehicle cleaning/washing, the truck could be parked on 
adjacent undisturbed grass-covered ground.  
 

• The soil should be placed directly onto a waiting truck. 
 

• The soil in the truck shall be covered to minimise exposure to dust. Prior to leaving site, 
the outside of the cover shall be clean and free of any significant impacted soil/dust that 
might have transferred onto the outside cover. 
 

• Waste shall be transported directly to and disposed of at the selected facility licensed to 
take such material.  

 

• Soils taken away for disposal shall be tracked, with landfill gate receipts collected and 
retained. All landfill gate receipts must be kept and provided for any Validation reporting 
(if required). If alternative disposal methods are proposed, then approval from District 
Council and Bay of Plenty Regional Council shall be obtained before the proposed removal 
work commences. 
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6.7 Pathways for Exposure (Site Workers) 
Soil exposure can occur in several ways: 

• Direct soil contact, for example during excavation of soils. 

• Soil ingestion. 

• Inhalation of dust. 
 
To minimise soil contact, the management processes outlined in the section below are proposed 
for the site. 

6.8 Worker Protection - Health and safety 
The contractor shall prepare and implement a Health and Safety Plan in compliance with the 
Health and Safety at Work Act, 2015, and associated regulations, and other applicable legislation, 
regulations, codes and guidelines.  The contractor’s Health and Safety Plan shall also cover 
measures related to the presence of potentially contaminated material.  As a minimum, the 
following measures shall be implemented by the contractor. 
 

• While the excavations remain open, entry to the site shall be restricted to authorised 
workers only. 

 

• A designated wash-point shall be made available on the site. This shall include a supply 
of fresh clean water and soap. 
 

• An environmental safety officer (ESO) shall be appointed for the works.  The role of the 
ESO shall be to ensure workers are wearing the correct protective equipment and respond 
to new hazards as they arise. The ESO is typically an experienced member of the 
contractors’ staff.  
 

• All workers shall be inducted prior to carrying out works at the site.  The inductions shall 
describe the PPE requirements and outline the potential hazards of the contamination that 
is likely to be encountered at the site. 
 

• In addition to standard health and safety requirements such as hi-visibility jacket and steel 
capped boots, all workers shall be required to wear gloves if handling significant quantities 
of potentially contaminated soil. Sufficient quantities of disposable gloves shall be made 
available. 
 

• Dust control measures shall be put in place. This includes: 
o Wetting of soils as required to minimise dust generation. 
o Stopping work when wind causes visible dust clouds to be generated. 
o Dust masks shall be made available.  Workers shall use these if visible dust clouds 

are present within the working area. 

• All incidents and accidents shall be reported to the Environmental Safety Officer. 
 

• Hand to mouth contact (including eating, drinking and smoking) within the earthworks area 
shall be avoided. 
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6.9 Groundwater  
Groundwater at the site has not been tested for the presence of contaminants. Groundwater shall 
not be extracted from the site and used for human consumption nor dust control unless future 
laboratory analysis shows groundwater to be suitable for such use.  
 
Groundwater is not expected to be encountered during shallow earthworks for these proposed 
remedial works at the site. 

6.10 Dust Controls 
Contaminated dust may become airborne during dry and windy conditions when potentially 
contaminated soil is exposed during any excavation.  To avoid and minimise the generation of 
potentially contaminated dust, the contractor shall ensure any exposed soil and trafficked areas 
shall be dampened down with water spray during adverse weather conditions. Prior to undertaking 
the works, it should be confirmed if water is readily available on-site.  In the highly unlikely event 
that wind conditions prevail and where water applied to site cannot maintain the surface to ensure 
dust is not discharged offsite, machinery movements shall cease. 
 
The requirement for damping shall be monitored by the on-site project manager and/or 
environmental safety officer. 

6.11 Odour Controls 
From the information identified to date, the soil is not believed to contain significant putrescible 
material. It is not expected that significant odours will be generated by the earth-working of soil. If 
significant odours (e.g. hydrocarbon odours) are noted during the earthworks, a Suitably Qualified 
Environmental Professional (SQEP) shall be engaged. 

6.12 Risks to Off-site Receptors 
The risks to off-site receptors are managed through the earthworks and transport procedures 
outlined in this document. The overall level of risk is very low, as impacted soils planned to be 
removed from the site are to be placed in covered trucks, and transported predominantly on paved 
roads. It is essential waste is taken directly to an approved landfill, to avoid soils being placed in 
inappropriate locations, such as on farms that may be later developed for residential use. 

6.13 Landfill Acceptance 
The soil from the proposed remediation area does not meet the cleanfill definition, and it is 
unsuitable for disposal to cleanfill. 
 
Concentrations of contaminants of concern were found to generally be within Class A WAC, and 
therefore a Class A Landfill facility is considered to be the most appropriate disposal location for 
these soils. 
 
Possible landfills which may accept the soil include Greenpark Landfill in Oropi or Tirohia Landfill. 
However, the chosen landfill facility should be contacted in advance to confirm acceptance of 
these soils. 
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6.14 Contingency and Notification 
Not all ground conditions can be anticipated, and some contingency measures are required if 
ground contamination is encountered in excess of what is indicated by this Remediation Action 
Plan. A suitably qualified and experienced practitioners (SQEP) shall be engaged if there is doubt 
about soil quality. In addition to engaging a SQEP, it is the duty of the contractor to notify the 
appropriate Contaminated Land Officer of the Tauranga City Council within 48hrs that adverse 
site conditions have been encountered. 
 
Below are examples of when a suitably qualified person shall be engaged. The list is not 
comprehensive and discretion is required on site. None of the below are considered likely 
scenarios on this site: 
 

• Underground fuel storage tanks encountered, whether empty or filled. 

• Buried waste of different characteristics to material known to be on-site is identified in 

significant quantities (more than 5m3), indicating a potential landfill site. 

• Groundwater is encountered within the remedial works area. 

• Hydrocarbon odours are noted from soils on-site. 

• Staining of sub-surface natural soils observed. 

6.15 Conceptual Model (Post Remediation)  
Following completion of the proposed remediation, the pathway for inhalation and ingestion will 
have been removed. Table 11 therefore shows a conceptual site model without linkage between 
contamination source, pathways and receptors. 
 
Table 11: Conceptual Site Model (Post Remediation) 

Source Pathway Receptor Linkage Present 

Non-volatile 
contaminants (e.g. 
metals) 

Ingestion, dermal 
contact, inhalation 

Site occupiers  No. Pathways removed. 

Volatile contaminants 
(e.g. hydrocarbons) 

Ingestion, dermal 
contact, inhalation 

Site occupiers 
 

No. Source not identified. 

6.16 Movement of Other Soils 
It is expected that earthworks are planned to take place as part of the proposed development. 
With removal of the “hotspots” of contamination as proposed in this RAP, no barriers have been 
identified with regards to other site surface soils potentially being used elsewhere on-site for other 
purposes.  
 
It should however be noted that some of the soil samples taken on-site (excluding the area 
proposed for remediation) contained metals above predicted natural background concentrations 
and therefore, general site soils may not be suitable for disposal as cleanfill.  
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7.0 VALIDATION 

 
The works are intended to be small-scale site remediation, to allow the vicinity of HA71 to be 
suitable for the proposed commercial use. As such, validation testing of remaining soils may be 
requested. Western Bay of Plenty District Council and the Bay of Plenty Regional Council will 
require verification that the impacted soils were disposed of to appropriate locations, and 
remaining soils are within guidelines for the proposed commercial land use. In addition, any 
imported soils will require confirmation that they meet applicable standards.  
 
The following information shall be retained and presented at completion of the works:  

 

• Details of any additional sampling undertaken. 

• Documentation showing that all soil excavated and removed from the project area was 
disposed of to an appropriate location, at an off-site licensed landfill facility; 

o Volumes and locations of soil excavated from the site. 

o Transport operator details. 

o A photographic record of works as they progress 

o Details of disposal location. 

o Receipts from landfill operators showing the date and volume or tonnage of soil 

disposed. 

• Documentation of the quality of any imported clean soil. The contractor shall confirm that 
the topsoil meets the validation requirements set out in Table 12 below. 
 

• Documentation that stormwater and groundwater (if encountered during works) was 
disposed in an appropriate manner, if removed from the site. 
 

• Details of any contingency measures invoked. 
 

• Sampling at the periphery of each of the excavated areas (including the base of each 
excavation area) to confirm that all affected soils have been removed. 

7.1 Imported Topsoil and Hard Fill Validation  
The contractor shall ensure that any imported topsoil (if required) to backfill the excavation at 
HA71 shall meet at least the validation requirements set out in Table 12 (below). The lesser of 
human health protection guidelines is the maximum allowable. Note that consent will be 
required to import soils that exceed the “cleanfill criteria”. 
 
The source of the topsoil shall be confirmed to be appropriate for commercial use, with testing 
and comparison against residential land use guidelines if required (e.g. topsoil from an intensive 
market garden site may not be suitable). 
 
Should the contractor import fill for use directly from a quarry, no validation testing is required of 
the hard fill. 
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Table 12:  Imported topsoil maximum validation criteria (human health protection) 

Contaminant Human Health criteria 
(mg/kg) 

Arsenic  70 a 

Cadmium 1,300 a 

Chromium 6,300 a 

Copper >10,000 a 

Nickel 6000 b 

Lead 3,300 a 

Zinc 400,000 b 

a) MfE 2012 National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human Health. 
b) National Environment Protection Council (NEPC) updated 2013. Guideline on Health-Based Investigation Levels and Ecological Investigation 
Levels, standard residential. 

7.2 Ongoing Site Management  
Ongoing management is not required, as it is proposed to remove the single hotspot of surface 
contaminated soils from the site.  
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

8.1 Summary and Conclusions 
The following summarises results from Geohazard Environmental Ltd.’s investigation of the site: 
 

• The site predominantly supports a kiwifruit orchard, with a shed in the centre-east and a 
dwelling and garage in the south of the site. It is understood that the site is planned to be 
redeveloped for mixed-use residential, retail and commercial purposes (including 
numerous residential lots, medium density residential blocks, a retirement home and 
offices in the west, and a childcare centre, a motel, a parking lot, a clinic and various retail, 
restaurant and café outlets in the east of the site). 

• No evidence of previous ground contamination investigations was identified during the 
course of undertaking this DSI. 

• From at least 1943, the site appeared to support undeveloped assumed grazing land and 
a section of a gully. Between 1953 and 1959, an assumed hay barn/shed had been erected 
in the north-east of the site. By 1974, this structure was no longer visible and a further 
assumed hay barn/shed was present further southwards on-site. Furthermore by this time, 
the vegetation within the section of gully situated towards the centre and south-east of the 
site appeared to have been cleared. Between 1974 and 1981, the site had been 
redeveloped for orchard use. Furthermore during this time, an assumed dwelling was 
erected in the south-east of the site (assumed associated with the 1979 Building Permit 
for a house and garage). 

• A site inspection of the entire site area of 7.9 hectares was conducted on 18 March 2020. 

o Given the existing orchard on-site, and that suspected asbestos containing 
materials were observed on bare ground adjacent to the east of the shed and within 
cladding/soffits of the garage and dwelling, the potential for contamination couldn’t 
be wholly discounted at the time of the site inspection. 

• Geohazard Environmental Ltd initially collected c.70 surface soil samples on a 30m grid 
basis across the site and c.10 targeted surface soil samples. Where relevant, analysis was 
undertaken for a suite of metals, organochlorine pesticides (OCP), polycyclic aromatic 
hydrocarbons (PAH) and asbestos. 

• Although organochlorine pesticides were not detected in site soils, concentrations of some 
metals were noted to be elevated above predicted background concentrations (namely, 
arsenic, cadmium, copper, and zinc). It is considered more likely than not that HAIL A.10 
activates occurred (‘persistent pesticide bulk storage or use including sport turfs, market 
gardens, orchards, glass houses or spray sheds’). 

• Of the 76 surface level soil samples analysed for a suite of metals, one contained 
concentrations of arsenic above guidelines for the relevant adopted land use scenario 
(sample HA71 0.0m).  

o Although not confirmed, the most likely source of the elevated arsenic is considered 
to be associated with a treated timber post, as concentrations of chromium and 
copper were noted to be elevated when compared to the other results (arsenic, 
copper and chromium are indicative of treated timber chemicals).  
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o Delineation sampling confirmed that the impacted area was likely less than 4m2 in 
area and less than 0.3m bgl in depth. Given the small size of this area, the 
concentrations of arsenic detected, and the large-scale earthworks and planned 
retail use of this area of the site, remediation/site management was not considered 
necessary. However, it is understood that to be conservative, the Client has elected 
to excavate and remove this small hotspot to landfill. 

• Asbestos was confirmed in minor fragments on the ground in an area adjacent to the east 
of the shed. Soil samples collected in this area did not show asbestos in soils. By the time 
of undertaking the above delineation soil sampling (06 May 2020), an asbestos pick 
appeared to have been completed and no remaining suspected fragments of asbestos 
containing material were identified in the vicinity.  Given that no asbestos in soil was 
detected as part of Geohazard Environmental Ltd’s investigation, and given the small-
scale nature of the area, no further work/remediation/site management was considered 
necessary. 

• The site is considered to be a “piece of land” under NES legislation. Therefore National 
Environmental Standard rules relating to the subdivision, land use change or soil 
disturbance at the site apply. 

• It is likely that the District Council will require a Restricted Discretionary consent for any 
future subdivision or land use change at the site. Small-scale remediation is planned to 
remove the c.4m2 area of elevated arsenic identified adjacent to the north of the existing 
shed (sample location HA71). 

• Based on calculations provided in the NES, approximately 3,960m3 may be disturbed, and 
approximately 790m3 may be removed as a permitted activity. There are other criteria 
regarding permitted activities that a planner will be able to assist with. Exceedance of 
permitted volumes and other criteria means a consent may be required by the local council. 

• Due to the nature of this investigation, it is not possible to detail the full extent of 
contamination at the site and neighbouring sites, and there remains a possibility that the 
site may have been impacted by previous site activities to a degree greater than apparent 
from results reported herein. 

8.2 Recommendations 
The advice of a planner should be sought, or contact made with the District Council and Regional 
Council, prior to undertaking any earthworks at the site, to ensure all rules are complied with.  
 
The planned small-scale excavation and removal to landfill of the c.4m2 area situated adjacent to 
the north of the shed shall be undertaken in accordance with the RAP in Section 7.0 of this report. 
The works are intended to allow the vicinity of HA71 to be suitable for the proposed commercial 
use. As such, validation testing of remaining soils is likely to be required. Western Bay of Plenty 
District Council and the Bay of Plenty Regional Council will likely require verification that the 
impacted soils were disposed of to appropriate locations, and remaining soils are within guidelines 
for the proposed residential land use. In addition, any imported soils will require confirmation that 
they meet applicable standards. 
 
Geohazard Environmental Ltd. are therefore satisfied that an appropriate level of investigation 
has been undertaken and that with the implementation of this Remedial Action Plan, the land 
should be safely and effectively remediated, while at the same time avoiding or appropriately 
mitigating adverse environmental effects. 
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8.3 Further Client Actions 
Consent requirements must be checked for both the site and the receiving environment. A planner 
can assist with this. 
 
Should site earthworks indicate fill material on-site contains anthropogenic material, or if any 
underground fuel storage tanks are encountered during the earthworks or subsurface suspected 
hydrocarbon staining, a suitably qualified environmental specialist should be engaged to 
determine if there is any undue risk. 
 
Soils elsewhere on-site (outside of the area proposed for remediation) with concentrations above 
background levels but below conservative residential guidelines and/or environmental protection 
guidelines may still not be suitable for cleanfill. If site soil from outside of the remediation area is 
to be removed from site, the disposal location should be assessed for compliance with all rules 
(for example proximity to water). 
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Geohazard Environmental Ltd
Rotorua Arts Village (2nd Floor),1240 Hinemaru St
Rotorua    3010

Attention: Jonathan Findon

Phone: 0210769753

Email: Nikki@geohazard.co.nz

Lab Reference: 20-12092

Submitted by: Nikki
Date Received: 20/03/2020
Testing Initiated: 20/03/2020
Date Completed: 24/03/2020

Order Number: N/A

Reference: 404 Omokoroa Rd

Sampling Site: 404 Omokoroa Rd

Report Comments
Samples were collected by yourselves (or your agent) and analysed as received at Analytica Laboratories. Samples were in 
acceptable condition unless otherwise noted on this report.
Specific testing dates are available on request.

 

Heavy Metals in Soil

Client Sample ID
HA01

0
HA02

0
HA03

0
HA04

0
HA05

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-1 20-12092-2 20-12092-3 20-12092-4 20-12092-5

Arsenic mg/kg dry wt 0.125 5.5 8.5 6.1 5.4 6.6

Beryllium mg/kg dry wt 0.013 0.79 0.71 0.70 0.66 0.86

Boron mg/kg dry wt 1.25 7.6 8.1 9.8 9.1 6.1

Cadmium mg/kg dry wt 0.005 0.574 0.880 1.12 1.13 1.24

Chromium mg/kg dry wt 0.125 9.2 12.9 18.0 11 12

Copper mg/kg dry wt 0.075 62.6 90.2 101 112 77.5

Lead mg/kg dry wt 0.25 13.5 11.0 12.5 12.9 18.2

Mercury mg/kg dry wt 0.025 0.14 0.14 0.15 1.0 0.16

Nickel mg/kg dry wt 0.05 6.11 8.73 10.6 8.39 10.0

Zinc mg/kg dry wt 0.05 104 116 121 117 113

Heavy Metals in Soil

Client Sample ID
HA09

0
HA10

0
HA11

0
HA12

0
HA13

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-6 20-12092-7 20-12092-8 20-12092-9 20-12092-10

Arsenic mg/kg dry wt 0.125 5.5 5.7 11 3.5 5.7

Beryllium mg/kg dry wt 0.013 0.72 0.72 0.77 0.55 0.94

Boron mg/kg dry wt 1.25 10 11 11 13 4.3

Cadmium mg/kg dry wt 0.005 1.17 1.39 1.13 0.532 0.622
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Heavy Metals in Soil

Client Sample ID
HA09

0
HA10

0
HA11

0
HA12

0
HA13

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Chromium mg/kg dry wt 0.125 12 15.1 15.3 3.8 15.4

Copper mg/kg dry wt 0.075 85.5 106 119 27.1 40.8

Lead mg/kg dry wt 0.25 10.4 12.6 12.6 7.63 14.5

Mercury mg/kg dry wt 0.025 0.11 0.14 0.15 0.12 0.15

Nickel mg/kg dry wt 0.05 9.49 11.8 9.81 2.3 5.74

Zinc mg/kg dry wt 0.05 121 153 145 73.4 98.6

Heavy Metals in Soil

Client Sample ID
HA14

0
HA15

0
HA16

0
HA17

0
HA27

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-11 20-12092-12 20-12092-13 20-12092-14 20-12092-15

Arsenic mg/kg dry wt 0.125 13.3 9.6 8.5 6.6 6.7

Beryllium mg/kg dry wt 0.013 0.80 0.73 0.70 0.69 0.84

Boron mg/kg dry wt 1.25 7.0 11 11 8.8 7.8

Cadmium mg/kg dry wt 0.005 0.49 0.683 0.875 1.15 0.519

Chromium mg/kg dry wt 0.125 14.2 11 15.6 14.2 9.1

Copper mg/kg dry wt 0.075 73.2 76.0 114 92.5 75.3

Lead mg/kg dry wt 0.25 15.1 10.3 10.3 10.7 12.3

Mercury mg/kg dry wt 0.025 0.15 0.11 0.15 0.12 0.16

Nickel mg/kg dry wt 0.05 5.54 5.27 8.57 10.8 5.89

Zinc mg/kg dry wt 0.05 112 138 140 126 94.4

Heavy Metals in Soil

Client Sample ID
HA28

0
HA06

0
HA07

0
HA08

0
HA21

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-16 20-12092-17 20-12092-18 20-12092-19 20-12092-20

Arsenic mg/kg dry wt 0.125 8.4 9.2 12.6 3.9 8.1

Beryllium mg/kg dry wt 0.013 0.75 0.90 0.88 0.62 0.78

Boron mg/kg dry wt 1.25 15 6.8 5.6 2.3 7.7

Cadmium mg/kg dry wt 0.005 0.981 0.27 0.819 0.12 0.646

Chromium mg/kg dry wt 0.125 19.0 11 12.7 4.2 14.2

Copper mg/kg dry wt 0.075 168 45.4 80.0 21.7 93.5

Lead mg/kg dry wt 0.25 12.8 18.3 15.5 4.8 13.0

Mercury mg/kg dry wt 0.025 0.18 0.17 0.17 <0.025 0.18

Nickel mg/kg dry wt 0.05 10.8 5.0 7.33 1.6 6.50

Zinc mg/kg dry wt 0.05 171 78.9 145 71.6 115

Heavy Metals in Soil

Client Sample ID
HA18

0
HA19

0
HA20

0
HA26

0
HA22

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-21 20-12092-22 20-12092-23 20-12092-24 20-12092-25

Arsenic mg/kg dry wt 0.125 7.9 5.6 3.9 6.2 5.6

Beryllium mg/kg dry wt 0.013 0.99 0.98 0.58 0.91 0.90

Boron mg/kg dry wt 1.25 4.7 6.4 27 4.1 4.1

Cadmium mg/kg dry wt 0.005 0.36 0.32 0.29 0.25 0.557

Chromium mg/kg dry wt 0.125 5.8 5.4 3.7 6.1 6.6

Copper mg/kg dry wt 0.075 20.3 14.1 25.2 14.7 17.2
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Heavy Metals in Soil

Client Sample ID
HA18

0
HA19

0
HA20

0
HA26

0
HA22

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Lead mg/kg dry wt 0.25 12.6 11.7 8.52 14.9 14.2

Mercury mg/kg dry wt 0.025 0.14 0.15 0.12 0.13 0.14

Nickel mg/kg dry wt 0.05 3.3 3.5 2.3 2.7 3.9

Zinc mg/kg dry wt 0.05 64.5 50.5 66.0 62.1 65.5

Heavy Metals in Soil

Client Sample ID
HA23

0
HA38

0
HA39

0
HA24

0
HA25

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-26 20-12092-27 20-12092-28 20-12092-29 20-12092-30

Arsenic mg/kg dry wt 0.125 16.5 3.4 5.4 6.0 27.2

Beryllium mg/kg dry wt 0.013 0.98 0.32 0.83 1.0 0.93

Boron mg/kg dry wt 1.25 2.9 2.1 8.9 3.3 7.1

Cadmium mg/kg dry wt 0.005 0.40 0.10 0.43 0.589 0.702

Chromium mg/kg dry wt 0.125 9.3 7.5 5.1 4.9 14.6

Copper mg/kg dry wt 0.075 27.7 18.1 18.5 23.5 57.0

Lead mg/kg dry wt 0.25 28.6 9.97 15.3 14.0 17.0

Mercury mg/kg dry wt 0.025 0.14 <0.025 0.13 0.13 0.16

Nickel mg/kg dry wt 0.05 3.2 3.7 3.3 2.4 4.0

Zinc mg/kg dry wt 0.05 68.1 87.3 69.6 88.3 134

Heavy Metals in Soil

Client Sample ID
HA36

0
HA37

0
HA29

0
HA30

0
HA31

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-31 20-12092-32 20-12092-33 20-12092-34 20-12092-35

Arsenic mg/kg dry wt 0.125 8.0 5.2 16.5 5.3 6.8

Beryllium mg/kg dry wt 0.013 0.86 0.93 0.98 0.78 0.81

Boron mg/kg dry wt 1.25 8.8 5.0 10 14 7.9

Cadmium mg/kg dry wt 0.005 0.638 0.29 0.831 0.38 0.696

Chromium mg/kg dry wt 0.125 5.8 4.7 15.5 5.3 14.2

Copper mg/kg dry wt 0.075 26.8 12.4 99.9 23.1 109

Lead mg/kg dry wt 0.25 12.8 12.8 14.3 11.4 18.1

Mercury mg/kg dry wt 0.025 0.11 0.14 0.20 0.16 0.17

Nickel mg/kg dry wt 0.05 2.6 2.4 7.01 2.8 7.95

Zinc mg/kg dry wt 0.05 106 49.2 236 70.7 138

Heavy Metals in Soil

Client Sample ID
HA32

0
HA34

0
HA35

0
HA40

0
HA41

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-36 20-12092-37 20-12092-38 20-12092-39 20-12092-40

Arsenic mg/kg dry wt 0.125 6.0 9.2 6.5 6.5 6.8

Beryllium mg/kg dry wt 0.013 0.70 0.81 0.86 0.81 0.81

Boron mg/kg dry wt 1.25 8.8 6.9 6.1 4.8 9.4

Cadmium mg/kg dry wt 0.005 0.45 0.23 0.607 0.37 0.50

Chromium mg/kg dry wt 0.125 9.5 8.2 12 7.6 6.4

Copper mg/kg dry wt 0.075 52.4 28.0 33.4 27.2 28.2

Lead mg/kg dry wt 0.25 12.3 12.3 13.7 12.8 11.9

Mercury mg/kg dry wt 0.025 0.13 0.13 0.14 0.13 0.13
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Heavy Metals in Soil

Client Sample ID
HA32

0
HA34

0
HA35

0
HA40

0
HA41

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Nickel mg/kg dry wt 0.05 5.08 3.4 7.42 3.2 4.6

Zinc mg/kg dry wt 0.05 98.0 89.0 92.9 103 121

Heavy Metals in Soil

Client Sample ID
HA33

0
HA42

0
HA47

0
HA48

0
HA43

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-41 20-12092-42 20-12092-43 20-12092-44 20-12092-45

Arsenic mg/kg dry wt 0.125 7.5 8.3 7.2 7.6 9.4

Beryllium mg/kg dry wt 0.013 0.94 0.88 0.73 0.76 0.94

Boron mg/kg dry wt 1.25 9.3 11 9.1 9.9 8.1

Cadmium mg/kg dry wt 0.005 0.508 0.811 0.917 0.794 0.639

Chromium mg/kg dry wt 0.125 11 16.3 12 16.5 11

Copper mg/kg dry wt 0.075 69.6 127 91.6 115 80.2

Lead mg/kg dry wt 0.25 13.2 14.1 11.1 12.3 14.2

Mercury mg/kg dry wt 0.025 0.18 0.18 0.15 0.16 0.18

Nickel mg/kg dry wt 0.05 6.52 10.7 9.47 8.11 7.27

Zinc mg/kg dry wt 0.05 86.1 143 120 127 112

Heavy Metals in Soil

Client Sample ID
HA44

0
HA45

0
HA46

0
HA49

0
HA50

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-46 20-12092-47 20-12092-48 20-12092-49 20-12092-50

Arsenic mg/kg dry wt 0.125 5.2 9.8 10 6.6 4.6

Beryllium mg/kg dry wt 0.013 0.75 0.88 1.0 0.79 0.73

Boron mg/kg dry wt 1.25 5.1 10 8.4 5.9 7.2

Cadmium mg/kg dry wt 0.005 0.40 0.508 0.867 0.968 0.767

Chromium mg/kg dry wt 0.125 5.8 9.1 15.2 11 7.7

Copper mg/kg dry wt 0.075 21.6 62.0 92.6 82.6 48.3

Lead mg/kg dry wt 0.25 10.0 10.4 13.5 10.6 8.49

Mercury mg/kg dry wt 0.025 0.14 0.12 0.16 0.12 0.11

Nickel mg/kg dry wt 0.05 2.9 4.7 10.9 7.28 5.95

Zinc mg/kg dry wt 0.05 64.5 84.6 129 98.5 85.3

Heavy Metals in Soil

Client Sample ID
HA51

0
HA62

0
HA52

0
HA60

0
HA61

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-51 20-12092-52 20-12092-53 20-12092-54 20-12092-55

Arsenic mg/kg dry wt 0.125 4.6 3.9 5.7 9.2 5.1

Beryllium mg/kg dry wt 0.013 0.84 0.76 0.79 0.77 0.72

Boron mg/kg dry wt 1.25 5.9 6.4 8.6 6.7 7.6

Cadmium mg/kg dry wt 0.005 0.47 0.541 0.956 1.05 0.878

Chromium mg/kg dry wt 0.125 4.5 4.0 11 16.0 11

Copper mg/kg dry wt 0.075 24.2 21.7 113 100 74.7

Lead mg/kg dry wt 0.25 9.44 8.74 10.6 11.0 9.00

Mercury mg/kg dry wt 0.025 0.13 0.12 0.14 0.15 0.11

Nickel mg/kg dry wt 0.05 2.8 2.9 8.89 9.70 7.10

Zinc mg/kg dry wt 0.05 66.8 68.2 112 121 101
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Heavy Metals in Soil

Client Sample ID
HA63

0
HA53

0
HA54

0
HA58

0
HA59

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-56 20-12092-57 20-12092-58 20-12092-59 20-12092-60

Arsenic mg/kg dry wt 0.125 7.0 6.9 6.1 4.6 4.7

Beryllium mg/kg dry wt 0.013 0.74 0.85 0.84 0.53 0.58

Boron mg/kg dry wt 1.25 5.9 8.7 9.0 7.7 6.1

Cadmium mg/kg dry wt 0.005 0.971 0.765 0.689 0.895 0.931

Chromium mg/kg dry wt 0.125 13.4 15.9 12 19.4 9.8

Copper mg/kg dry wt 0.075 114 113 93.8 95.7 112

Lead mg/kg dry wt 0.25 10.9 12.2 12.4 8.44 9.70

Mercury mg/kg dry wt 0.025 0.13 0.15 0.14 0.10 0.11

Nickel mg/kg dry wt 0.05 9.79 9.98 7.66 7.73 7.90

Zinc mg/kg dry wt 0.05 124 115 110 137 120

Heavy Metals in Soil

Client Sample ID
HA64

0
HA65

0
HA69

0
HA70

0
HA55

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-61 20-12092-62 20-12092-63 20-12092-64 20-12092-65

Arsenic mg/kg dry wt 0.125 5.7 8.0 7.9 9.3 7.4

Beryllium mg/kg dry wt 0.013 0.67 0.81 0.99 0.75 0.86

Boron mg/kg dry wt 1.25 7.6 8.6 9.0 9.1 8.9

Cadmium mg/kg dry wt 0.005 1.09 0.747 0.49 0.728 0.649

Chromium mg/kg dry wt 0.125 16.7 13.2 9.9 16.5 11

Copper mg/kg dry wt 0.075 111 106 56.5 111 91.8

Lead mg/kg dry wt 0.25 11.0 11.8 13.9 16.0 11.4

Mercury mg/kg dry wt 0.025 0.14 0.15 0.15 0.19 0.13

Nickel mg/kg dry wt 0.05 12.1 7.25 4.4 7.85 5.84

Zinc mg/kg dry wt 0.05 126 119 92.3 162 126

Heavy Metals in Soil

Client Sample ID
HA57

0
HA66

0
HA67

0
HA56

0
HA68

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-66 20-12092-67 20-12092-68 20-12092-69 20-12092-70

Arsenic mg/kg dry wt 0.125 6.3 6.0 12 16.1 6.0

Beryllium mg/kg dry wt 0.013 0.64 0.87 0.84 0.74 0.72

Boron mg/kg dry wt 1.25 4.9 9.6 10 9.7 11

Cadmium mg/kg dry wt 0.005 1.16 0.718 1.10 0.739 0.888

Chromium mg/kg dry wt 0.125 16.3 11 21.7 17.5 14.4

Copper mg/kg dry wt 0.075 69.0 74.6 141 97.6 114

Lead mg/kg dry wt 0.25 10.7 12.2 14.3 12.6 10.9

Mercury mg/kg dry wt 0.025 0.12 0.15 0.20 0.13 0.15

Nickel mg/kg dry wt 0.05 10.7 6.82 11.6 6.45 7.44

Zinc mg/kg dry wt 0.05 98.3 106 164 143 155
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Heavy Metals in Soil

Client Sample ID
HA71

0
HA72

0
HA73

0
HA74

0
HA75

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-71 20-12092-72 20-12092-73 20-12092-74 20-12092-75

Arsenic mg/kg dry wt 0.125 81.6 59.4 6.7 5.2 5.0

Beryllium mg/kg dry wt 0.013 0.88 0.69 0.82 0.98 0.90

Boron mg/kg dry wt 1.25 2.1 1.4 1.8 2.5 6.4

Cadmium mg/kg dry wt 0.005 0.905 0.835 0.33 0.32 0.635

Chromium mg/kg dry wt 0.125 20.3 17.2 5.2 3.9 5.2

Copper mg/kg dry wt 0.075 63.5 45.7 23.9 22.6 29.8

Lead mg/kg dry wt 0.25 38.5 21.3 12.8 11.0 10.6

Mercury mg/kg dry wt 0.025 0.12 0.16 0.18 0.17 0.12

Nickel mg/kg dry wt 0.05 3.7 4.5 2.3 2.4 3.6

Zinc mg/kg dry wt 0.05 204 269 56.1 94.5 79.3

Heavy Metals in Soil

Client Sample ID
HA79

0

Date Sampled 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-76

Arsenic mg/kg dry wt 0.125 12

Beryllium mg/kg dry wt 0.013 0.58

Boron mg/kg dry wt 1.25 13

Cadmium mg/kg dry wt 0.005 0.15

Chromium mg/kg dry wt 0.125 10

Copper mg/kg dry wt 0.075 419

Lead mg/kg dry wt 0.25 7.49

Mercury mg/kg dry wt 0.025 0.048

Nickel mg/kg dry wt 0.05 3.7

Zinc mg/kg dry wt 0.05 436

Organochlorine Pesticides - Soil

Client Sample ID
HA71

0
HA72

0
HA73

0
HA74

0
HA75

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-71 20-12092-72 20-12092-73 20-12092-74 20-12092-75

2,4'-DDD mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDD mg/kg dry wt 0.003 <0.003 <0.003 <0.003 <0.003 <0.003

4,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total DDT mg/kg dry wt 0.02 <0.02 <0.02 <0.02 <0.02 <0.02

alpha-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Aldrin mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

beta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Chlordane mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

delta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Dieldrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan I mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endosulfan II mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endosulfan sulfate mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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Organochlorine Pesticides - Soil

Client Sample ID
HA71

0
HA72

0
HA73

0
HA74

0
HA75

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020 18/03/2020 18/03/2020

Endrin aldehyde mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endrin ketone mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

gamma-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor epoxide mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Hexachlorobenzene mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Methoxychlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-Chlordane mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chlordane (sum) mg/kg dry wt 0.02 <0.020 <0.020 <0.020 <0.020 <0.020

TCMX (Surrogate) % 1 88.6 87.8 86.8 86.4 84.9

Organochlorine Pesticides - Soil

Client Sample ID
HA79

0

Composite 1 
(HA01, HA02, 
HA03, HA04)

 

Composite 2 
(HA05, HA09, 
HA10, HA11)

 

Composite 3 
(HA12, HA13, 
HA14, HA15)

 

Composite 4 
(HA16, HA17, 

HA27, HA28)
 

Date Sampled 18/03/2020     

Analyte Unit
Reporting 

Limit
20-12092-76 20-12092-77 20-12092-78 20-12092-79 20-12092-80

2,4'-DDD mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDD mg/kg dry wt 0.003 <0.003 <0.003 <0.003 <0.003 <0.003

4,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total DDT mg/kg dry wt 0.02 <0.02 <0.02 <0.02 <0.02 <0.02

alpha-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Aldrin mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

beta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Chlordane mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

delta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Dieldrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan I mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endosulfan II mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endosulfan sulfate mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endrin aldehyde mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endrin ketone mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

gamma-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor epoxide mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Hexachlorobenzene mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Methoxychlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-Chlordane mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chlordane (sum) mg/kg dry wt 0.02 <0.020 <0.020 <0.020 <0.020 <0.020

TCMX (Surrogate) % 1 85.8 83.8 83.9 83.5 90.3
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Organochlorine Pesticides - Soil

Client Sample ID

Composite 5 
(HA06, HA07, 

HA08, HA21)
 

Composite 6 
(HA18, HA19, 
HA20, HA26)

 

Composite 7 
(HA22, HA23, 
HA38, HA39)

 

Composite 8 
(HA24, HA25, 
HA36, HA37)

 

Composite 9 
(HA29, HA30, 

HA31, HA32)
 

Date Sampled      

Analyte Unit
Reporting 

Limit
20-12092-81 20-12092-82 20-12092-83 20-12092-84 20-12092-85

2,4'-DDD mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDD mg/kg dry wt 0.003 <0.003 <0.003 <0.003 <0.003 <0.003

4,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total DDT mg/kg dry wt 0.02 <0.02 <0.02 <0.02 <0.02 <0.02

alpha-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Aldrin mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

beta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Chlordane mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

delta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Dieldrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan I mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endosulfan II mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endosulfan sulfate mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endrin aldehyde mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endrin ketone mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

gamma-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor epoxide mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Hexachlorobenzene mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Methoxychlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-Chlordane mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chlordane (sum) mg/kg dry wt 0.02 <0.020 <0.020 <0.020 <0.020 <0.020

TCMX (Surrogate) % 1 88.6 85.6 86.8 84.8 86.0

Organochlorine Pesticides - Soil

Client Sample ID

Composite 10 
(HA34, HA35, 

HA40, HA41)
 

Composite 11 
(HA33, HA42, 
HA47, HA48)

 

Composite 12 
(HA43, HA44, 
HA45, HA46)

 

Composite 13 
(HA49, HA50, 
HA51, HA62)

 

Composite 14 
(HA52, HA60, 

HA61, HA63)
 

Date Sampled      

Analyte Unit
Reporting 

Limit
20-12092-86 20-12092-87 20-12092-88 20-12092-89 20-12092-90

2,4'-DDD mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDD mg/kg dry wt 0.003 <0.003 <0.003 <0.003 <0.003 <0.003

4,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total DDT mg/kg dry wt 0.02 <0.02 <0.02 <0.02 <0.02 <0.02

alpha-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Aldrin mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

beta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Chlordane mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

delta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Organochlorine Pesticides - Soil

Client Sample ID

Composite 10 
(HA34, HA35, 

HA40, HA41)
 

Composite 11 
(HA33, HA42, 
HA47, HA48)

 

Composite 12 
(HA43, HA44, 
HA45, HA46)

 

Composite 13 
(HA49, HA50, 
HA51, HA62)

 

Composite 14 
(HA52, HA60, 

HA61, HA63)
 

Date Sampled      

Dieldrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan I mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endosulfan II mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endosulfan sulfate mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endrin aldehyde mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endrin ketone mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

gamma-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor epoxide mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Hexachlorobenzene mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Methoxychlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-Chlordane mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chlordane (sum) mg/kg dry wt 0.02 <0.020 <0.020 <0.020 <0.020 <0.020

TCMX (Surrogate) % 1 85.8 86.6 86.0 84.6 85.8

Organochlorine Pesticides - Soil

Client Sample ID

Composite 15 
(HA53, HA54, 

HA58, HA59)
 

Composite 16 ( 
HA64, HA65, 
HA69, HA70)

 

Composite 17 
(HA55, HA57, 
HA66, HA67)

 

Composite 18 
(HA56, HA68)

 

Date Sampled     

Analyte Unit
Reporting 

Limit
20-12092-91 20-12092-92 20-12092-93 20-12092-94

2,4'-DDD mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDD mg/kg dry wt 0.003 <0.003 <0.003 <0.003 <0.003

4,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

Total DDT mg/kg dry wt 0.02 <0.02 <0.02 <0.02 <0.02

alpha-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

Aldrin mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

beta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

cis-Chlordane mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

cis-Nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01

delta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

Dieldrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan I mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

Endosulfan II mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01

Endosulfan sulfate mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

Endrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05

Endrin aldehyde mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01

Endrin ketone mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

gamma-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor epoxide mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

Hexachlorobenzene mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005

Methoxychlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01

trans-nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01

trans-Chlordane mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01

Chlordane (sum) mg/kg dry wt 0.02 <0.020 <0.020 <0.020 <0.020
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Organochlorine Pesticides - Soil

Client Sample ID

Composite 15 
(HA53, HA54, 

HA58, HA59)
 

Composite 16 ( 
HA64, HA65, 
HA69, HA70)

 

Composite 17 
(HA55, HA57, 
HA66, HA67)

 

Composite 18 
(HA56, HA68)

 

Date Sampled     

TCMX (Surrogate) % 1 84.4 85.8 85.3 85.0

Polycyclic Aromatic Hydrocarbons - Soil

Client Sample ID
HA71

0
HA73

0
HA75

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-71 20-12092-73 20-12092-75

1-Methylnaphthalene mg/kg dry wt 0.01 <0.01 <0.01 <0.01

2-Methylnaphthalene mg/kg dry wt 0.01 <0.01 <0.01 <0.01

Acenaphthene mg/kg dry wt 0.01 <0.01 <0.01 <0.01

Acenaphthylene mg/kg dry wt 0.01 <0.01 <0.01 <0.01

Anthracene mg/kg dry wt 0.01 0.05 0.02 <0.01

Benz[a]anthracene mg/kg dry wt 0.02 0.02 <0.02 <0.02

Benzo[a]pyrene mg/kg dry wt 0.01 0.04 <0.01 <0.01

Benzo[b]&[j] 
fluoranthene

mg/kg dry wt 0.02 0.05 <0.02 <0.02

Benzo[g,h,i]perylene mg/kg dry wt 0.02 0.03 <0.02 <0.02

Benzo[k]fluoranthene mg/kg dry wt 0.01 0.01 <0.01 <0.01

Chrysene mg/kg dry wt 0.01 0.03 <0.01 <0.01

Dibenz(a,h)anthracene mg/kg dry wt 0.01 <0.01 <0.01 <0.01

Fluoranthene mg/kg dry wt 0.02 0.03 <0.02 <0.02

Fluorene mg/kg dry wt 0.01 <0.01 <0.01 <0.01

Indeno(1,2,3-cd)pyrene mg/kg dry wt 0.01 0.05 0.01 <0.01

Naphthalene mg/kg dry wt 0.01 <0.01 <0.01 <0.01

Phenanthrene mg/kg dry wt 0.01 <0.01 <0.01 <0.01

Pyrene mg/kg dry wt 0.02 0.03 <0.02 <0.02

Benzo[a]pyrene TEQ 
(LOR)

mg/kg dry wt 0.03 0.06 0.03 0.03

Benzo[a]pyrene TEQ 
(Zero)

mg/kg dry wt 0.01 0.05 <0.01 <0.01

Anthracene-d10 
(Surrogate)

% 1 91.4 85.1 100.9

Moisture Content

Client Sample ID
HA71

0
HA73

0
HA75

0

Date Sampled 18/03/2020 18/03/2020 18/03/2020

Analyte Unit
Reporting 

Limit
20-12092-71 20-12092-73 20-12092-75

Moisture Content % 1 14 20 23

Method Summary

 Elements in Soil Samples dried and passed through a 2 mm sieve followed by acid digestion and analysis by ICP-
MS. In accordance with in-house procedure based on US EPA method 200.8.

 OCP in Soil Samples are extracted with hexane, pre-concetrated then analysed by GC-MSMS.  
(Chlordane (sum) is calculated from the main actives in technical Chlordane: Chlordane, Nonachlor 
and Heptachlor). (In accordance with in-house procedure).

 Total DDT Sum of DDT, DDD and DDE (4,4' and 2,4 isomers)
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Method Summary

 PAH in Soil Solvent extraction, silica cleanup, followed by GC-MS analysis.  
Benzo[a]pyrene TEQ (LOR):  The most conservative TEQ estimate, where a result is reported as 
less than the limit of reporting (LOR) the LOR value is used to calculate the TEQ for that PAH.  
Benzo[a]pyrene TEQ (Zero):  The least conservative TEQ estimate, PAHs reported as less than 
the limit of reporting (LOR) are not included in the TEQ calculation.  
Benzo[a]pyrene toxic equivalence (TEQ) is calculated according to 'Methodology for Deriving 
Standards for Contaminants in Soil to Protect Human Health'. Ministry for the Environment. 2011. 
(In accordance with in-house procedure).

 Moisture Moisture content is determined gravimetrically by drying at 103 °C.
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Geohazard Environmental Ltd
Rotorua Arts Village (2nd Floor), 1240 Hinemaru St
Rotorua    3010
Attention: Jonathan Findon

Phone: 0210769753

Email: Nikki@geohazard.co.nz

Lab Reference: 20-12240

Submitted by: Nikki
Date Received: 20/03/2020
Date Completed: 30/03/2020

Order Number: N/A

Reference: 404 Omokoroa Rd

Sampling Site: 404 Omokoroa Rd

Description of Work: 404 Omokoroa Rd

Report Comments
Samples were collected by yourselves (or your agent) and analysed as received at Analytica Laboratories. Samples were in 
acceptable condition unless otherwise noted on this report.

 

Asbestos in Soil (Qualitative)
Sample Details

Laboratory ID Client Sample ID Sample Location Sample Description Date Sampled Date Analysed

Units

20-12240-1 HA71 0  Soil 18/03/2020 30/03/2020

20-12240-2 HA72 0  Soil 18/03/2020 30/03/2020

20-12240-3 HA73 0  Soil 18/03/2020 30/03/2020

20-12240-4 HA74 0  Soil 18/03/2020 30/03/2020

Information in the above table supplied by the client: Client Sample ID, Sample Location, Date Sampled.

Analysis Results

Laboratory ID Client Sample ID ACM Weight* ACM Types* Fibre Types

Trace 

Asbestos

(Presence / 

Absence)

Asbestos

(Presence / 

Absence)

Units g     

20-12240-1 HA71 0 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

20-12240-2 HA72 0 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

20-12240-3 HA73 0 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

20-12240-4 HA74 0 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

Information in the above table supplied by the client: Client Sample ID.

Asbestos in Soil (Qualitative) Approver:
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Method Summary

 Asbestos Fibres in 
Soil (Qualitative)

Sample analysis was performed using polarised light microscopy with dispersion staining in 
accordance with AS4964-2004 Method for the qualitative identification of asbestos in bulk 
samples.  
  
Note 1: The reporting limit for this analysis is 0.1g/kg (0.01%) by application of polarised light 
microscopy, dispersion staining and trace analysis techniques.  
  
Note 2: Trace asbestos is indicative that freely liberated respirable fibres are present and dust 
control measures should be implemented or increased on site. This is not the sole indicator for the 
friable nature of the asbestos present.  
  
Note 3: If mineral fibres of unknown type are detected, by PLM and dispersion staining, these may 
or may not be asbestos fibres. To confirm the identity of this fibre, another independent analytical 
technique such as XRD analysis is advised.  
  
Note 4: The laboratory does not take responsibility for the sampling procedure or accuracy of 
sample location description.
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Geohazard Environmental Ltd
Rotorua Arts Village (2nd Floor), 1240 Hinemaru St
Rotorua    3010
Attention: Jonathan Findon

Phone: 0210769753

Email: Nikki@geohazard.co.nz

Lab Reference: 20-12240

Submitted by: Nikki
Date Received: 20/03/2020
Date Completed: 24/03/2020

Order Number: N/A

Reference: 404 Omokoroa Rd

Sampling Site: 404 Omokoroa Rd

Description of Work: 404 Omokoroa Rd

Report Comments
Samples were collected by yourselves (or your agent) and analysed as received at Analytica Laboratories. Samples were in 
acceptable condition unless otherwise noted on this report.

 

Asbestos in Soil (Qualitative)
Sample Details

Laboratory ID Client Sample ID Sample Location Sample Description Date Sampled Date Analysed

Units

20-12240-5 HA75 0  Soil 18/03/2020 24/03/2020

20-12240-6 HA76 0  Soil 18/03/2020 24/03/2020

20-12240-7 HA77 0  Soil 18/03/2020 24/03/2020

20-12240-8 HA78 0  Soil 18/03/2020 24/03/2020

Information in the above table supplied by the client: Client Sample ID, Sample Location, Date Sampled.

Analysis Results

Laboratory ID Client Sample ID ACM Weight* ACM Types* Fibre Types

Trace 

Asbestos

(Presence / 

Absence)

Asbestos

(Presence / 

Absence)

Units g     

20-12240-5 HA75 0 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

20-12240-6 HA76 0 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

20-12240-7 HA77 0 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

20-12240-8 HA78 0 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

Information in the above table supplied by the client: Client Sample ID.

Asbestos in Soil (Qualitative) Approver:
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Method Summary

 Asbestos Fibres in 
Soil (Qualitative)

Sample analysis was performed using polarised light microscopy with dispersion staining in 
accordance with AS4964-2004 Method for the qualitative identification of asbestos in bulk 
samples.  
  
Note 1: The reporting limit for this analysis is 0.1g/kg (0.01%) by application of polarised light 
microscopy, dispersion staining and trace analysis techniques.  
  
Note 2: Trace asbestos is indicative that freely liberated respirable fibres are present and dust 
control measures should be implemented or increased on site. This is not the sole indicator for the 
friable nature of the asbestos present.  
  
Note 3: If mineral fibres of unknown type are detected, by PLM and dispersion staining, these may 
or may not be asbestos fibres. To confirm the identity of this fibre, another independent analytical 
technique such as XRD analysis is advised.  
  
Note 4: The laboratory does not take responsibility for the sampling procedure or accuracy of 
sample location description.
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Geohazard Environmental Ltd
Rotorua Arts Village (2nd Floor), 1240 Hinemaru St
Rotorua    3010
Attention: Jonathan Findon

Phone: 0210769753

Email: Nikki@geohazard.co.nz

Lab Reference: 20-12240

Submitted by: Nikki
Date Received: 20/03/2020
Date Completed:  

Order Number: N/A

Reference: 404 Omokoroa Rd

Sampling Site: 404 Omokoroa Rd

Description of Work: 404 Omokoroa Rd

Report Comments
Samples were collected by yourselves (or your agent) and analysed as received at Analytica Laboratories. Samples were in 
acceptable condition unless otherwise noted on this report.

 

Asbestos Fibres in Bulk (Qualitative)
Sample Details

Laboratory ID Client Sample ID Sample Location Sample Description Date Sampled Date Analysed

20-12240-9 Asbestos ID   
Bulk Materials

(100 x 40 x 5 mm)
18/03/2020 24/03/2020

Information in the above table supplied by the client: Client Sample ID, Sample Location, Date Sampled.

Analysis Results

Laboratory ID Client Sample ID Sample Layers Fibre Types
Asbestos

(Present / Absent)

20-12240-9 Asbestos ID  
L1 - Paint 

L2 - Millboard
Chrysotile (White Asbestos) 

Organic Fibres
Present

Information in the above table supplied by the client: Client Sample ID.

Asbestos Fibres in Bulk (Qualitative) Approver:
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Method Summary

 Asbestos Fibres in 
Bulk Materials 
(Qualitative)

Sample analysis was performed using polarised light microscopy with dispersion staining in 
accordance with the guidelines of AS4964-2004 Method for the qualitative identification of asbestos 
in bulk samples.  
  
Note 1: The reporting limit for this analysis is 0.1g/kg (0.01%) by application of polarised light 
microscopy, dispersion staining and trace analysis techniques.  
  
Note 2: If mineral fibres of unknown type are detected, by PLM and dispersion staining, these may 
or may not be asbestos fibres. To confirm the identity of this fibre, another independent analytical 
technique such as XRD analysis is advised.  
  
Note 3: The laboratory does not take responsibility for the sampling procedure or accuracy of 
sample location description.
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Geohazard Environmental Ltd
PO Box 7053, Te Ngae
Rotorua    3042

Attention: Jonathan Findon

Phone: 0210769753

Email: jonathan@geohazard.co.nz

Lab Reference: 20-16179

Submitted by: Nikki
Date Received: 7/05/2020
Testing Initiated: 7/05/2020
Date Completed: 9/05/2020

Order Number: N/A

Reference: 404 Omokoroa Rd

Sampling Site: 404 Omokoroa Rd Delinention

Report Comments
Samples were collected by yourselves (or your agent) and analysed as received at Analytica Laboratories. Samples were in 
acceptable condition unless otherwise noted on this report.
Specific testing dates are available on request.

 

Elements in Soil

Client Sample ID
HA71 0.3m

 
HA71 - 1m N

 
HA71 - 1m E

 
HA71 - 1m S

 
HA71 - 1m W

 

Date Sampled 6/05/2020 6/05/2020 6/05/2020 6/05/2020 6/05/2020

Analyte Unit
Reporting 

Limit
20-16179-1 20-16179-3 20-16179-4 20-16179-5 20-16179-6

Arsenic mg/kg dry wt 0.125 6.5 64.5 15.6 27.4 43.9

Method Summary

 Elements in Soil Samples dried and passed through a 2 mm sieve followed by acid digestion and analysis by ICP-
MS. In accordance with in-house procedure based on US EPA method 200.8.


