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gradient of the USTs.  The investigation summarised that the soil and groundwater results indicated some small losses 

of the stored petroleum products on Lot 5.  However these results complied with the applicable Tier 1 acceptance 

criteria for commercial/industrial purposes.  

Secs 231 and 232 are currently being redeveloped with an intended end use as residential apartments.  The 

apartments will cover the majority of the site and there will be no access to soils.  It is unknown at this stage what the 

intended end use of Lot 5 will be.  Therefore, the following report compares the results of the investigation for the most 

sensitive land use which is residential criteria. 

Scope of Work 

The scope of work included: 

π Collection of 43 soil samples (including one duplicate) from three tank pits (total of 7 tanks).  

π Analysis of soil samples for total petroleum hydrocarbons (TPH) and BTEX compounds (benzene, toluene, 

ethylbenzene and total xylenes).   

π Comparison of soil results against Ministry for the Environment Tier 1 Residential Guidelines. 

π Preparation of an environmental site investigation report summarising the results of the TPH and BTEX results. 

Site Setting and Surrounds 

The site is located within the Te Aro commercial area.  The site is bounded by a carpark and office building to the 

north.  There is another office building directly to the east.  The south of the site is bound by Frederick Street with 

apartment buildings on the other side of the road.  To the west the site is bound by Taranaki Street.  Across Taranaki 

Street is more commercial buildings and a hostel.  Murdochs Building previously covered Part Sec 231 and 232 and 

this part of the site is currently free of buildings and has been covered with approximately 0.5m of compacted gravel fill 

post-demolition.  The site is relatively flat with a slight slope towards Taranaki Street.   

There is one UST near the western boundary (1m from site boundary) belonging to the office building to the west.  The 

contents of the UST are unknown. 

Geology and Hydrogeology 

The 1:250,000 IGNS Geological Map No. 10 (2000) ‘Geology of the Wellington Area’ shows the typical natural soil 

type appears to be clays with organic material and silty sand.  During the site investigation silty clay and sandy gravel 

was encountered in the top 4m.  The basement rock of the area is likely to be alternating argillite and greywacke 

sandstone of the Rakaia Terrace.  Depth to bedrock is unknown but likely to be greater than 15m. 

Groundwater within the area flows in a northerly direction, with the depth to groundwater between 2.5 and 3 m.  The 

aquifer does not meet the Ministry for the Environment definition of a sensitive aquifer.  According to the Greater 

Wellington Regional Council database, there are no shallow groundwater bores located in the Wellington City area (with 

the exception of monitoring wells) as potable water is supplied via a reticulated town supply.  Shallow groundwater is 

not utilised within the area and future use is unlikely.  A monitoring groundwater well was located in Lot 5 and dipped 

on 5 July 2011.  The groundwater was at a depth of 2.75 m below ground level (bgl). 

Tank and Pit Details 

A figure of the tank locations is appended along with photographs (Photographs 2 to 6). 



P A T T L E  D E L A M O R E  P A R T N E R S  L I M I T E D  3  

T a n k  R e m o v a l  S o i l  V a l i d a t i o n  I n v e s t i g a t i o n  –  1 2 9 - 1 3 3  T a r a n a k i  S t r e e t  a n d  4 0 - 4 4  F r e d e r i c k  S t r e e t  

( V 2 ) ,  W e l l i n g t o n  

 

W01843100 V2doc.doc 

Tank Pit 1 Three USTs (Tanks 1 - 3) were removed from an unlined pit excavated to a depth of approximately 

2.5 m bgl.  The pit location is in the former car park area on Lot 5 (Photographs 2 and 3).  Surface 

cover over the USTs comprised of approximately 20 mm of asphalt underlain by gravel fill to one metre 

and gravelly sand to the base of the pit (mix of bedding material and natural material).  Groundwater 

was encountered at approximately 2.8m.  

Tank 1 - 4,500 L, disused kerosene, remote fill, single-walled steel UST.  The tank, estimated to be 

30 years old based on the owner’s recollection, was in average condition with minor superficial surface 

rusting.  No holes or significant pitting were noted in the tank.  

Tank 2 - 10,000 L, remote fill, single-walled steel UST, disused, formerly containing turpentine.  The 

tank was approximately 30 years old based on the owner’s recollection and in a reasonable condition 

with some surface rusting.  No holes or significant pitting were noted in the tank. 

Tank 3 - 10,000 L, remote fill, single-walled steel UST, disused, formerly containing methylated spirits.  

The tank was approximately 30 years old based on the owner’s recollection and in a reasonable 

condition with some surface rusting.  No holes or significant pitting were noted in the tank. 

Tank Pit 2 One disused diesel UST (Tank 4) was removed from an unlined pit on Sec 231, excavated to a depth of 

approximately 2 m bgl (Photograph 4).  The tank was formerly covered by the Murdoch Building 

warehouse.  Surface cover at the time of removal was compacted hard fill to 0.5 m bgl and then was a 

mix of silty clay and sand and gravel to the base of the pit.  There was some fluid in the base of the pit.  

However, this fluid appeared to all come from the tank as it was removed from the pit and was not 

groundwater.  

Tank 4 - ~2,000 L, disused diesel, single-walled steel UST.  The tank, estimated to be 60 years old 

based on the owner’s recollection, was in poor condition with major surface rusting.  Holes and 

significant pitting were noted in the tank.  

Tank Pit 3 Three USTs (Tanks 5 - 7) were removed from a concrete-bunded pit excavated to a depth of 

approximately 2 m bgl (Photograph 5).  The pit location is in the former Murdoch Building bottle filling 

area on Sec 232.  Surface cover over the USTs was gravel fill to the top of the concrete bunding.  The 

fill within the bunding was sand.  After the tanks and fluid within the pit were removed (see next section) 

the concrete bunding was broken up and removed so soil samples could be collected.  Groundwater 

was not encountered in the pit.  

Tank 5 - ~2,000 L, disused kerosene, single walled steel UST.  The tank, estimated to be 60 years old 

based on the owner’s recollection, was in poor condition with major surface rusting.  Holes and 

significant pitting were noted in the tank. 

Tank 6 - ~2,000 L, disused methylated spirts, single-walled steel UST.  The tank, estimated to be 60 

years old based on the owner’s recollection, was in poor condition with major surface rusting.  Holes 

and significant pitting were noted in the tank. 

Tank 7 - ~2,000 L, disused turpentine, single-walled steel UST.  The tank, estimated to be 60 years old 

based on the owner’s recollection, was in poor condition with major surface rusting.  Holes and 

significant pitting were noted in the tank. 



P A T T L E  D E L A M O R E  P A R T N E R S  L I M I T E D  4  

T a n k  R e m o v a l  S o i l  V a l i d a t i o n  I n v e s t i g a t i o n  –  1 2 9 - 1 3 3  T a r a n a k i  S t r e e t  a n d  4 0 - 4 4  F r e d e r i c k  S t r e e t  

( V 2 ) ,  W e l l i n g t o n  

 

W01843100 V2doc.doc 

Dispensers and Pipework 

It is believed the remote fill points for the USTs in Tank Pit 1 were approximately 1.5 metres south of the tank pit on 

the verge of the public footpath on Frederick Street.  At the time of the site investigation this area was covered in 

safety fencing and their location could not be confirmed.  The pipework to the remote fill points were visible in the 

southern pit wall but the contractor did not want to remove them to avoid damaging the public footpath.  A sample 

was collected from beneath the pipes (TP1 SW 0.8).   

The dispenser lines ran northwards from Tank Pit 1 and then westwards to the bottle filling area.  These pipes were 

apparently in poor condition when removed with some holes (PDP not present during removal).   

Vents for the tanks in Tank Pit 1 were along the northern fence line.  The parts of the vent pipes that were above 

ground were removed and in reasonable condition.  The underground parts of the pipework were left in place as the 

concrete was not to be disturbed on this part of the site.   

Pipe work associated with the other two tank pits was not evident apart from three narrow pipes near Tank Pit 3, which 

were removed when fuel dispenser lines for tanks 1-3 were removed.   

Soil Sampling 

Seven tanks were removed by Multi Civil on 5 July 2011 and fuel dispenser lines were removed on 11 July 2011.  A 

PDP environmental engineer was present on site during the removal of the tanks but not the fuel dispenser lines.  

Samples were collected from each pit after the tank was removed using a hydraulic excavator.  Samples were 

collected directly from the excavator bucket and were collected into glass jars provided by the laboratory and kept in 

chilled storage before being sent to RJ Hill Laboratories Limited, Hamilton, New Zealand for analysis, under PDP chain-

of-custody procedures.  The samples were sent via courier on the day of collection and were received by the laboratory 

on the day following dispatch. 

Forty-one soil samples were collected for laboratory analysis during the site investigation to provide a preliminary 

assessment of the environmental effects of any petroleum hydrocarbon residues remaining in soils following the 

removal of the UPSS.   The samples were analysed for TPH and individual BTEX compounds based on the former 

storage of petroleum products, turpentine, kerosene and diesel1.   

In addition to the samples collected for laboratory analyses, soil samples were collected from each sample location for 

the sole purpose of field screening [using a photo-ionisation detector (PID)2].  These soil samples were placed into 

individual zip lock sealed plastic storage bags.  The samples were allowed to stand for several minutes prior to the bag 

being pierced and measuring the headspace vapour readings with the PID. 

Petroleum Hydrocarbon Observations 

Tank Pits 

Tank Pit 1 (4,500L kerosene UST, 10,000 turpentine UST and a 10,000L methylated spirits UST):   There were no 

hydrocarbon odours noted during the removal of these tanks.  There were some dark areas in the top metre that 

                                                       
1  Methylated spirits was also stored on site but ethanol (the main component of methylated spirits) was not analysed in soil as it has 

a low toxicity and no guidelines exist.  
2  A PID measures most volatile photo-ionisable compounds providing they have an ionisation potential below 10.6 eV.  This includes 

most petroleum hydrocarbon compounds with a carbon range of between 1 and 10. 
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appeared to be staining but at closer inspection this appears to be either swamp deposits or remains of fires.  PID 

readings were all low (ranged from 0 to 50 ppm).   

Tank Pit 2 (2,000L disused (formerly diesel) UST):  When the tank was removed hydrocarbon tainted water came out 

of the bottom of the tank.  The fluid was a dark grey and had a strong petroleum hydrocarbon smell.  This fluid was 

removed by a sucker truck and taken for treatment at Transpacific Technical Services (Transpacific) Seaview Terminal.  

There were some residual fluids left in the bedding material and soil at the base of the tank pit.  Samples collected 

from the material did not have high PID readings (ranged from 0 to 117ppm), however, since there was some phase 

separated hydrocarbons (PSH) remaining in the pit the decision was made to remove soil at the base for treatment at 

the Transpacific Seaview Terminal.     

Tank Pit 3 (3 x 2,000L disused (formerly kerosene, turpentine and methylated spirits) USTs):  When the tanks were 

removed hydrocarbon tainted water came out of the bottom of the tanks and PSH was observed floating on top, there 

was also a strong hydrocarbon smell.   The fluid was also removed from site and taken to Seaview for treatment.  

There was a small amount of fluid left in the base of the bunding and when the concrete was broken up it was spilt on 

the soil beneath.  The bedding material and some of the soil at the base and walls of the pit were also removed to 

Transpacific’s Seaview Terminal for treatment.  PID readings in samples from this pit ranged from 0.8 to 1542 ppm.  

The highest readings were from 2 m depth.    

Fuel dispenser lines (between Tank Pit 1 and the Filling Area):  A PDP site representative was not on site when the 

pipework was removed.  However, the contractor noted the pipes were leaking fluid as they were being removed and 

there was a strong hydrocarbon odour.  Soil from the trench was sent to Transpacific Seaview Terminal for treatment.  

PDP were contacted to collect a spoil sample of the material that was to go off site and to collect validation samples 

along the base of where the fuel dispenser lines were located.  There was no odour associated with the samples and 

PID readings were low (ranged from 1.3 to 1.4 ppm).   

Laboratory Results 

The laboratory results for TPH and BTEX are presented in Tables 1 to 6, appended, and compared with the Ministry for 

the Environment Hydrocarbon Guidelines3 for the protection of human health.  The full laboratory reports are 

appended.  

Tank Pit 1 (Table 1, appended) 

TPH concentrations were detected above laboratory detection limits in only one sample from this tank pit, sample   

TP1 EW 0.8 from 0.8 metres depth on the eastern wall.  However, a total TPH concentration of only 111 mg/kg was 

measured which is well within MfE Tier 1 Residential Acceptance Criteria.  There were no BTEX detects in any of the 

samples collected from this location.   

Tank Pit 2 (Table 2, appended) 

There were TPH detects above laboratory detection limits in all but one sample collected from this location.  However, 

all TPH concentrations were within the Tier 1 Residential Acceptance Criteria.  Chromatograms were typical of 

weathered diesel.    

                                                       
3  MfE, 1999, Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand, Ministry for the 

Environment. 
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There were BTEX detects above laboratory detection limits for ethylbenzene and total xylenes in sample TP2 EW 0.8 

which was from 0.8 m depth along the eastern wall of the tank pit.  However, these concentrations were well within 

Tier 1 Residential Acceptance Criteria.   

Tank Pit 3 (Table 3, appended) 

There were TPH detects above the laboratory detection limits for six out of ten samples tested.  Four of these samples 

had concentrations above Tier 1 Residential Acceptance Criteria for C7-C9 and C10-C14 carbon ranges.  The four 

samples all came from 2 m depth from each of the four pit walls.  All four exceeded the indoor air inhalation criteria for 

the C10-C36 carbon range (Table 6).  Two samples from the south wall and east wall exceeded the protection of 

maintenance/excavation workers for C7-C9 and C10-C36.  Exceedances for several samples of the TPH surrogate for 

polycyclic aromatic hydrocarbons (PAH) in diesel are not relevant as none of the products in the tanks in Tank Pit 3 

were diesel.  Consequently none of the samples with these exceedances were analysed for PAHs.     

Total xylenes were the only BTEX compound where Tier 1 exceedances of Residential Acceptance Criteria were 

observed.  This was in sample TP3 SW 2.0 collected from 2 m depth on the southern wall.  This sample exceeded the 

maintenance/excavation workers criteria and the indoor air criteria.  This sample and TP3 EW 2.0 also exceeded the 

protection of groundwater criteria.   

Due to high PID readings a trench was dug approximately 1.5m on the western side of the tank pit from a depth of     

2 m and 2.5 m bgl to help delineate the extent of residual hydrocarbons in this area (TR3 1.5 and TR3 2.0).  These 

samples returned TPH and BTEX below the laboratory detection limits.   

Fuel Dispenser Lines (Table 4, appended) 

TPH concentrations were not detected above laboratory detection limits in these samples.  There were no BTEX detects 

in any of the samples collected from this location.   

Quality Control/Quality Assurance Sample 

A duplicate of TP1 WW 2.0 was collected (TP1WW 2.5).  The samples were in good agreement and both returned 

results below the analytical detection limit. 

Assessment 

Human Health Risk 

There were only four samples on site that had exceedances above Tier 1 Residential Acceptance Criteria.  These four 

samples were all from Tank Pit 3 and were all from an approximate depth of 2 m bgl.  The site is intended for 

apartments and access to soil (currently buried beneath 0.5m of compacted hard fill) will not be possible, therefore 

only maintenance /excavation workers and indoor air inhalation are considered complete pathways. 

With respect to risk to excavation workers, it is appropriate that a management plan be implemented if future 

excavation in the vicinity of Tank Pit 3 is contemplated.  Should any soil require disposal from such excavation, it 

should be disposed of to a licensed facility.   

The indoor air pathway is considered complete for this small area.  Depending on the design of the future residential 

development, investigation for soil gas, removal of the remaining impacted soil and additional validation sampling, or a 

simple engineered solution for the area of Tank Pit 3 may be appropriate.   

Protection of Groundwater 
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Two samples exceeded the protection of groundwater criteria.  However, the criteria are based on a contaminated soil 

layer assumed to be 2 m thick which was not observed at the site.  Given the limited residual hydrocarbons observed 

on site, and the non-sensitive nature of the groundwater, it is not considered a complete pathway. 

Summary 

In summary, seven tanks were removed from 129-133 Taranaki Street, formerly Murdochs Building.  Residual 

hydrocarbons were observed at the site but were well within MfE Tier 1 Residential Acceptance Criteria with the 

exception of four samples from Tank Pit 3 to the eastern end of Sec 232.  Four exceedances of indoor air inhalation 

criteria were detected in samples from a depth of 2 m bgl and two of these samples were also above the criteria for 

maintenance/excavation workers also.   

Implementation of a management plan during any future excavation of this area is appropriate.  The indoor air pathway 

is complete for an apparently limited area around Tank Pit 3.  Depending on the design of the future residential 

development, additional investigation, soil removal or a simple engineered solution for the area of Tank Pit 3 may be 

appropriate.   

References 

Ministry for the Environment (1999), Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated 
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Limitations 

This report has been prepared by PDP on the specific instructions of Multi Civil Contractors Limited for the limited 

purposes described in the report.  PDP accepts no liability to any other person for their use of or reliance on this 

report, and any such use or reliance will be solely at their own risk.   

This report has been prepared based on: visual observations of the site vicinity, PID results from field headspace 

analysis, and analysis of 41 soil samples from three tank pits.  All soil samples were analysed by an analytical 

laboratory for TPH and individual BTEX compound concentrations.  The site conditions as described in this report have 

been interpreted from, and are subject to, this information and its limitations and accordingly PDP does not represent 

that its interpretation accurately represents the full site conditions.  The laboratory test results provide an 

approximation of the concentration of petroleum hydrocarbon compounds and geochemical parameters and are 

subject to the inherent limitations of the laboratory techniques used for the tests. 

PDP has sampled and tested only for those chemicals that are described in this report in the tank pit locations.  The 

presence or absence of other chemicals at the site or in other locations is not considered in this report. 

If contaminants have been found at the site, it is possible that the contaminants could extend off-site, or that any 

contaminants existing on neighbouring sites might have contributed to the contamination that exists at the site.  The 

presence or absence of contaminants off-site, and risks associated with any off-site contaminants, are not considered 

by this report. 

The information contained within this report applies to sampling soil and groundwater undertaken on the dates stated 

in this report, or if none is stated, the date of this report.  With time, the site conditions and environmental standards 

could change so that the reported assessment and conclusions are no longer valid.  Accordingly, the report should not 







Table 1:  Tank Pit 1 Soil Sample Results - Tank Pit & Bedding Material - ALL PATHWAYS

Sample Name TP1 SW 0.8 TP1 WW 0.8 TP1 NW 0.8 TP1 NW1 0.8 TP1 EW 0.8

Sample Location Tank Pit 1 Tank Pit 1 Tank Pit 1 Tank Pit 1 Tank Pit 1
Soil Fate Remaining Remaining Remaining Remaining Remaining
Soil Type - Field Silty Clay Silty Clay Silty Clay Sandy Silt Sandy Silt
Soil Type - MfE (1999) Silty Clay Silty Clay Silty Clay Sandy Silt Sandy Silt
Sample Depth (m bgl) 0.8 0.8 0.8 0.8 0.8
PID Reading (ppm) 0.5 24 0.4 0.4 0.2
C7-C9 hydrocarbons <9 <9 <10 <9 <9 (2,700) 6,v (500) 6,m NA 4

C10-C14 hydrocarbons <20 <20 <20 <20 <20 (560) 6,x (510) 6,x NA 4

C15-C36 hydrocarbons <40 <40 <40 111 <40 NA 4 NA 4 NA 4

TPH <70 <70 <70 111 <70
Benzene <0.06 <0.06 <0.06 <0.06 <0.06 1.7 v 1.1 v 0.17

Toluene <0.06 <0.06 <0.06 <0.06 <0.06 (210) 6,v (82) 6,v (39)

Ethylbenzene <0.06 <0.06 <0.06 <0.06 <0.06 (110) 6,v (59) 6,v (50)

Total xylenes 7 <0.17 <0.17 <0.18 <0.18 <0.17 (160) 6,v (59) 6,v (24)

Sample Name TP1 SW 2.0 TP1 WW 2.0 TP1 WW 2.5 TP1 NW 2.0 TP1 NW1 2.0 TP1 EW 2.0 TP1 Base 2.5 TP1 Base 3.0 TP1 Base 4.0 TP1 Bedding

Sample Location Tank Pit 1 Tank Pit 1 Duplicate of Tank Pit 1 Tank Pit 1 Tank Pit 1 Tank Pit 1 Tank Pit 1 Tank Pit 1 Tank Pit 1
Soil Fate Remaining Remaining Remaining Remaining Remaining Remaining Remaining Remaining Remaining Remaining

Soil Type - Field Sandy Gravel Sandy Gravel Sandy Gravel Sandy Gravel Sandy Gravel Sandy Gravel Sandy Gravel Sandy Gravel Sandy Gravel
Silty Sand and 

Gravel
Soil Type - MfE (1999) Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand
Sample Depth (m bgl) 2 2 2 2 2 2 2.5 3 4 -
PID Reading (ppm) 0.5 0 0 0.1 0.2 0.6 0.9 0 0 50.1
C7-C9 hydrocarbons <9 <9 <8 <9 <9 <8 <8 <9 <9 <9 120 m NA 4

C10-C14 hydrocarbons <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 (560) 6,x NA 4

C15-C36 hydrocarbons <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 NA 4 NA 4

TPH <70 <70 <70 <70 <70 <70 <70 <70 <70 <70
Benzene <0.06 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.06 1.9 8,v 0.78

Toluene <0.06 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.06 (94) 6,m (200)

Ethylbenzene <0.06 <0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.06 (92) 6,8,v (280)

Total xylenes 7 <0.17 <0.17 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.17 (130) 6,v (120)

Note:
1. All results in mg/kg.
2. Criteria from Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand (MfE, August 1999).  
3. Criteria assume residential land use, 'silty clay', 'sandy silt' and 'sand' soil types and contamination depths of <1 m and 1 - 4 m below ground level.
4. NA indicates contaminant is not limiting as health based criterion is significantly higher than may be encountered on site (i.e. 20,000 mg/kg for TPH, 10,000 mg/kg for other contaminants).
5. The following notes indicate the limiting pathway for each criterion: d - dermal, m - maintenance/excavation, p - produce, s - soil ingestion, v - volatilisation, x - PAH surrogate.
6. Brackets denote values exceed threshold likely to correspond to formation of residual separate phase hydrocarbons.

a. Contaminated soil layer is in direct contact with groundwater and hence no attenuation associated with vertical migration through the soil column occurs.
b. Based on Tier 1 groundwater acceptance criteria for potable use.
c. Criteria based on the assumption of adsorbed phase hydrocarbons only and 1st order biodegradation.  Migration of separate phase hydrocarbons through soil profile may result in greater impact than indicated by above criteria.

Concentration above MfE (1999) Tier 1 soil acceptance criteria - ALL PATHWAYS
802 Concentration above MfE (1999) Tier 1 soil acceptance criteria for - PROTECTION OF GROUNDWATER QUALITY

7. Total xylenes was calculated by adding the laboratory results of the individual xylene isomers.

--

Sand

1 - 4 m Depth of Contamination 1 - 4 m
Depth to Groundwater - 4 m

Sand

Protection of Groundwater Quality (a,b,c)
ALL PATHWAYS

Residential Land Use

Soil Samples Collected at a Depth of 1 - 4 m Below Ground Level 1

Tier 1 Soil Acceptance Criteria2,3 Tier 1 Soil Acceptance Criteria2,3

-- -

<1 m <1 m Depth of Contamination < 1 m
Depth to Groundwater - 2 m

Sandy Silt Sand

Tier 1 Soil Acceptance Criteria2,3

Residential Land Use Residential Land Use
Protection of Groundwater Quality (a,b,c)

ALL PATHWAYS ALL PATHWAYS

Soil Samples Collected at a Depth of <1 m Below Ground Level 1

Tier 1 Soil Acceptance Criteria2,3 Tier 1 Soil Acceptance Criteria2,3

Silty Clay

Tank Removal Soil Validation Investigation - 129-133 Taranaki Street and 40-44 Frederick Street, Wellington (V2) W01843100 Pattle Delamore Partners Limited



Table 2:  Tank Pit 2 Soil Sample Results - Tank Pit & Bedding Material - ALL PATHWAYS

Sample Name TP2 WW 0.8 TP2 SW 0.9 TP2 EW 0.8

Sample Location Tank Pit 2 Tank Pit 2 Tank Pit 2
Soil Fate Remaining Remaining Remaining
Soil Type - Field Silty Clay Sandy Gravel Sandy Silt
Soil Type - MfE (1999) Silty Clay Sand Sandy Silt
Sample Depth (m bgl) 0.8 0.9 0.8
PID Reading (ppm) 0 79 117
C7-C9 hydrocarbons <10 <9 <9 (2,700) 6,v (500) 6,m 120 m NA 4

C10-C14 hydrocarbons <20 137 520 (560) 6,x (510) 6,x (470) 6,x NA 4

C15-C36 hydrocarbons <40 730 990 NA 4 NA 4 NA 4 NA 4

TPH <70 860 1510
Benzene <0.06 <0.05 <0.06 1.7 v 1.1 v 1.1 v 0.17

Toluene <0.06 <0.05 <0.06 (210) 6,v (82) 6,v (68) 6,v (39)

Ethylbenzene <0.06 <0.05 0.07 (110) 6,v (59) 6,v (53) 6,v (50)

Total xylenes 7 <0.18 <0.15 0.3 (160) 6,v (59) 6,v (48) 6,v (24)

Sample Name TP2 WW 1.5 TP2 NW 1.5 TP2 Base 2.0 TP2 Base 3.0 TP2 EW 1.5

Sample Location Tank Pit 2 Tank Pit 2 Tank Pit 2 Tank Pit 2 Tank Pit 2
Soil Fate Remaining Remaining Remaining Remaining Remaining
Soil Type - Field Silty Clay Silty Clay Sandy Gravel Silty Clay Silty Clay
Soil Type - MfE (1999) Silty Clay Silty Clay Sand Silty Clay Silty Clay
Sample Depth (m bgl) 1.5 1.5 2 3 1.5
PID Reading (ppm) 36.9 22.1 88 48 69
C7-C9 hydrocarbons <9 <9 <8 <9 <9 120 m (7,300) 6,v NA 4

C10-C14 hydrocarbons 198 114 460 148 670 (560) 6,x (2,700) 6,x NA 4

C15-C36 hydrocarbons 290 193 1270 410 1060 NA 4 NA 4 NA 4

TPH 490 310 1730 560 1730
Benzene <0.06 <0.06 <0.05 <0.06 <0.05 1.9 8,v 4.6 v 0.78

Toluene <0.06 <0.06 <0.05 <0.06 <0.05 (94) 6,m (950) 6,v (200)

Ethylbenzene <0.06 <0.06 <0.05 <0.06 <0.05 (92) 6,8,v (800) 6,v (280)

Total xylenes 7 <0.17 <0.17 <0.15 <0.17 <0.15 (130) 6,v (710) 6,v (120)

Note:
1. All results in mg/kg.
2. Criteria from Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand (MfE, August 1999).  
3. Criteria assume residential land use, 'silty clay', 'sandy silt' and 'sand' soil types and contamination depths of <1 m and 1 - 4 m below ground level.
4. NA indicates contaminant is not limiting as health based criterion is significantly higher than may be encountered on site (i.e. 20,000 mg/kg for TPH, 10,000 mg/kg for other contaminants).
5. The following notes indicate the limiting pathway for each criterion: d - dermal, m - maintenance/excavation, p - produce, s - soil ingestion, v - volatilisation, x - PAH surrogate.
6. Brackets denote values exceed threshold likely to correspond to formation of residual separate phase hydrocarbons.

a. Contaminated soil layer is in direct contact with groundwater and hence no attenuation associated with vertical migration through the soil column occurs.
b. Based on Tier 1 groundwater acceptance criteria for potable use.
c. Criteria based on the assumption of adsorbed phase hydrocarbons only and 1st order biodegradation.  Migration of separate phase hydrocarbons through soil profile may result in greater impact than indicated by above criteria.

Concentration above MfE (1999) Tier 1 soil acceptance criteria - ALL PATHWAYS
802 Concentration above MfE (1999) Tier 1 soil acceptance criteria for - PROTECTION OF GROUNDWATER QUALITY

7. Total xylenes was calculated by adding the laboratory results of the individual xylene isomers.  

-- -

Sand

1 - 4 m 1 - 4 m Depth of Contamination 1 - 4 m
Depth to Groundwater - 4 m

Sand Silty Clay

Protection of Groundwater Quality (a,b,c)ALL PATHWAYS ALL PATHWAYS
Residential Land Use Residential Land Use

Soil Samples Collected at a Depth of 1 - 4 m Below Ground Level 1

Tier 1 Soil Acceptance Criteria2,3 Tier 1 Soil Acceptance Criteria2,3 Tier 1 Soil Acceptance Criteria2,3

-- - -

<1 m <1 m <1 m Depth of Contamination < 1 m
Depth to Groundwater - 2 m

Sandy Silt Sand Sand

Tier 1 Soil Acceptance Criteria2,3

Residential Land Use Residential Land Use Residential Land Use
Protection of Groundwater Quality (a,b,c)

ALL PATHWAYS ALL PATHWAYS

Soil Samples Collected at a Depth of <1 m Below Ground Level 1

Tier 1 Soil Acceptance Criteria2,3 Tier 1 Soil Acceptance Criteria2,3 Tier 1 Soil Acceptance Criteria2,3

ALL PATHWAYS

Silty Clay
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Table 3: Tank Pit 3 Soil Sample Results - Tank Pit & Bedding Material - ALL PATHWAYS

Sample Name TP3 NW 0.6 TP3 SW 0.8 TP3 EW 0.8 TP3 WW 0.8

Sample Location Tank Pit 3 Tank Pit 3 Tank Pit 3 Test Pit 3
Soil Fate Remaining Remaining Remaining Remaining

Soil Type - Field Sandy Gravel Sandy Gravel
Silty Sand 
and Gravel

Silty Sand and 
Gravel

Soil Type - MfE (1999) Sand Sand Sand Sand
Sample Depth (m bgl) 0.6 0.8 0.8 0.8
PID Reading (ppm) 3.5 8.4 41.5 0.8
C7-C9 hydrocarbons <9 <8 <10 <9 120 m NA 4

C10-C14 hydrocarbons <20 <20 <20 <20 (470) 6,x NA 4

C15-C36 hydrocarbons 194 <40 <40 <40 NA 4 NA 4

TPH 194 <70 <70 <70
Benzene <0.06 <0.05 <0.06 <0.05 1.1 v 0.17

Toluene <0.06 <0.05 <0.06 <0.05 (68) 6,v (39)

Ethylbenzene <0.06 <0.05 <0.06 <0.05 (53) 6,v (50)

Total xylenes 7 <0.17 <0.15 <0.18 <0.15 (48) 6,v (24)

Sample Name TP3 NW 2.0 TP3 SW 2.0 TP3 EW 2.0 TP3 WW 2.0 TP3 Base 2.2 TP3 Base 3.2 TR3 1.5 TR3 2.0

Sample Location Tank Pit 3 Tank Pit 3 Tank Pit 3 Tank Pit 3 Tank Pit 3 Tank Pit 3 Trench 3 Trench 3
Soil Fate Remaining Remaining Remaining Remaining Remaining Remaining Remaining Remaining
Soil Type - Field Sandy Gravel Sandy Gravel Sandy Gravel Sandy Gravel Sandy gravel Sandy Gravel Silty Clay Sandy Gravel
Soil Type - MfE (1999) Sand Sand Sand Sand Sand Sand Silty Clay Sand
Sample Depth (m bgl) 2 2 2 2 2.2 3.2 2 2.5
PID Reading (ppm) 543 1542 1048 740 360 58
C7-C9 hydrocarbons 98 1190 680 115 12 <8 <9 <9 120 m (7,300) 6,v NA 4

C10-C14 hydrocarbons 4400 7900 8300 3300 780 <20 <20 <20 (560) 6,x (2,700) 6,x NA 4

C15-C36 hydrocarbons 1110 550 410 490 200 <40 <40 <40 NA 4 NA 4 NA 4

TPH 5700 9600 9400 3900 990 <70 <70 <70
Benzene <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 1.9 8,v 4.6 v 0.78

Toluene <0.05 1.54 0.32 <0.05 <0.05 <0.05 <0.05 <0.05 (94) 6,m (950) 6,v (200)

Ethylbenzene <0.05 20 11.8 0.97 0.09 <0.05 <0.05 <0.05 (92) 6,8,v (800) 6,v (280)

Total xylenes 7 <0.15 177 126 3.7 0.2 <0.15 <0.15 <0.15 (130) 6,v (710) 6,v (120)

Note:
1. All results in mg/kg.
2. Criteria from Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand (MfE, August 1999).  
3. Criteria assume residential land use, 'sand' soil type and contamination depths of <1 m and 1 - 4 m below ground level.
4. NA indicates contaminant is not limiting as health based criterion is significantly higher than may be encountered on site (i.e. 20,000 mg/kg for TPH, 10,000 mg/kg for other contaminants).
5. The following notes indicate the limiting pathway for each criterion: d - dermal, m - maintenance/excavation, p - produce, s - soil ingestion, v - volatilisation, x - PAH surrogate.
6. Brackets denote values exceed threshold likely to correspond to formation of residual separate phase hydrocarbons.

a. Contaminated soil layer is in direct contact with groundwater and hence no attenuation associated with vertical migration through the soil column occurs.
b. Based on Tier 1 groundwater acceptance criteria for potable use.

Concentration above MfE (1999) Tier 1 soil acceptance criteria - ALL PATHWAYS
802 Concentration above MfE (1999) Tier 1 soil acceptance criteria for - PROTECTION OF GROUNDWATER QUALITY

c. Criteria based on the assumption of adsorbed phase hydrocarbons only and 1st order biodegradation.  Migration of separate phase hydrocarbons through soil profile may result in greater impact than indicated by above 
criteria.

Depth to Groundwater - 4 m

--

Tier 1 Soil Acceptance Criteria2,3

Tier 1 Soil Acceptance Criteria2,3

Protection of Groundwater Quality (a,b,c)

Sand

Depth of Contamination < 1 m
Depth to Groundwater - 2 m

-

Tier 1 Soil Acceptance Criteria2,3

Protection of Groundwater Quality (a,b,c)
Residential Land Use

ALL PATHWAYS

1 - 4 m

Tier 1 Soil Acceptance Criteria2,3

Residential Land Use
ALL PATHWAYS

Sand

-

Soil Samples Collected at a Depth of 1 - 4 m Below Ground Level 1

Soil Samples Collected at a Depth of <1 m Below Ground Level 1

Tier 1 Soil Acceptance Criteria2,3

Residential Land Use
ALL PATHWAYS

Sand

<1 m

-

7. Total xylenes was calculated by adding the laboratory results of the individual xylene isomers. 

-

SandSilty Clay

1 - 4 m
Depth of Contamination 1 - 4 m
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Table 4:  Soil Sample Results - Fuel Lines - ALL PATHWAYS

Sample Name FL1 1.3 FL2 1.4 FL3 1.4 

Sample Location
Base of Fuel 
Line Trench

Base of Fuel 
Line Trench

Base of Fuel 
Line Trench

Soil Fate Remaining Remaining Remaining

Soil Type - Field
Silty Sand and 
some Gravel

Silty Sand and 
some Gravel

Silty Sand and 
some Gravel

Soil Type - MfE (1999) Sand Sand Sand
Sample Depth (m bgl) 1.3 1.4 1.4
PID Reading (ppm) 1.5 1.8 0.7
C7-C9 hydrocarbons <10 <8 <9 120 m NA 4

C10-C14 hydrocarbons <20 <20 <20 (560) 6,x NA 4

C15-C36 hydrocarbons <40 <40 <40 NA 4 NA 4

TPH <70 <70 <70
Benzene <0.06 <0.05 <0.05 1.9 8,v 0.78
Toluene <0.06 <0.05 <0.05 (94) 6,m (200)
Ethylbenzene <0.06 <0.05 <0.05 (92) 6,8,v (280)
Total xylenes 7 <0.17 <0.15 <0.15 (130) 6,v (120)

Note:
1. All results in mg/kg.
2. Criteria from Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand (MfE, August 1999).  
3. Criteria assume residential land use, 'silty clay', 'clay' and 'sand' soil types and contamination depths of <1 m and 1 - 4 m below ground level.
4. NA indicates contaminant is not limiting as health based criterion is significantly higher than may be encountered on site (i.e. 20,000 mg/kg for TPH, 10,000 mg/kg for other contaminants).
5. The following notes indicate the limiting pathway for each criterion: d - dermal, m - maintenance/excavation, p - produce, s - soil ingestion, v - volatilisation, x - PAH surrogate.
6. Brackets denote values exceed threshold likely to correspond to formation of residual separate phase hydrocarbons.

a. Contaminated soil layer is in direct contact with groundwater and hence no attenuation associated with vertical migration through the soil column occurs.
b. Based on Tier 1 groundwater acceptance criteria for potable use.
c. Criteria based on the assumption of adsorbed phase hydrocarbons only and 1st order biodegradation.  Migration of separate phase hydrocarbons through soil profile may result in greater imp

Concentration above MfE (1999) Tier 1 soil acceptance criteria - ALL PATHWAYS.
802 Concentration above MfE (1999) Tier 1 soil acceptance criteria for - PROTECTION OF GROUNDWATER QUALITY

Depth to Groundwater - 4 m

-

Tier 1 Soil Acceptance Criteria2,3

Protection of Groundwater Quality (b,c)

Sand

Depth of Contamination 1 - 4 m

Residential Land Use

ALL PATHWAYS

Soil Samples Collected at a Depth of <1 m Below Ground Level 1

Tier 1 Soil Acceptance Criteria2,3

Sand

1 - 4 m

7. Total xylenes was calculated by adding the laboratory results of the individual xylene isomers.   

-
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Table 5 :  Soil Sample Results - Area of Interest - ROUTE SPECIFIC CRITERIA

Sample Name TP3 NW 2.0 TP3 SW 2.0 TP3 EW 2.0 TP3 WW 2.0

Sample Location Tank Pit 3 Tank Pit 3 Tank Pit 3 Tank Pit 3
Soil Fate Remaining Remaining Remaining Remaining
Soil Type - Field Sandy Gravel Sandy Gravel Sandy Gravel Sandy Gravel
Soil Type - MfE (1999) Sand Sand Sand Sand
Sample Depth (m bgl) 2 2 2 2
PID Reading (ppm) 543 1542 1048 740
C7-C9 hydrocarbons 98 1190 680 115 120 120 NA 4 NA 4 3,000 8 NA 4

C10-C14 hydrocarbons 4400* 7900* 8300* 3300* 6,500 6,500 NA 4 NA 4 2,900 NA 4

C15-C36 hydrocarbons 1110 550 410 490 NA 4 NA 4 NA 4 NA 4 NA 4 NA 4

TPH 5700 9600 9400 3900
Benzene <0.05 <0.05 <0.05 <0.05 3 3 6,200 870 1.9 8 180

Toluene <0.05 1.54 0.32 <0.05 94 94 NA 4 NA 4 170 8 6,900

Ethylbenzene <0.05 20 11.8 0.97 670 670 NA 4 NA 4 92 8 2,300

Total xylenes 7 <0.15 177* 126 3.7 150 150 NA 4 NA 4 130 8 5,600

Note:
1. All results in mg/kg.
2. Criteria from Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand (MfE, August 1999).  
3. Criteria assume residential land use, 'silty clay', 'clay' and 'sand' soil types and contamination depths of <1 m and 1 - 4 m below ground level.
4. NA indicates contaminant is not limiting as health based criterion is significantly higher than may be encountered on site (i.e. 20,000 mg/kg for TPH, 10,000 mg/kg for other contaminants).
5. Assumes a 2 m thick layer of contaminated soil extending down from the depth indicated.
6. Brackets denote values exceed threshold likely to correspond to formation of residual separate phase hydrocarbons.

Concentration above MfE (1999) Tier 1 Route Specific soil acceptance criteria - PROTECTION OF MAINTENANCE/EXCAVATION WORKERS
13.1* Concentration above MfE (1999) Tier 1 Route Specific soil acceptance criteria - INDOOR AIR INHALATION
802 Concentration above MfE (1999) Tier 1 soil acceptance criteria - PROTECTION OF GROUNDWATER QUALITY (See Table 3 for guideline comparison)

Sand

Inhalation

-

Dermal Contact Soil Ingestion

- -

Inhalation

- -

Route Specific Tier 1 Soil Acceptance Criteria2,3

Residential/ Agricultural Land Use

Indoor Air Inhalation Outdoor Air Inhalation

Sand

1 - 4 m (5)

-

Sand

1 - 4 m (5)

7. Total xylenes was calculated by adding the laboratory results of the individual xylene isomers.  

Soil Samples Collected at a Depth of 1 - 4 m Below Ground Level 1

Excavation Workers Excavation Workers Maintenance Workers

Sand

Route Specific Tier 1 Soil Acceptance Criteria2,3
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Table 6:  Soil Sample Results - Soil Removed Offsite

Sample Name TP2 Bedding TP3 BF SV BF1 SV BF2 FLP

Sample Location TP2 Spoil Pile TP3 Spoil Pile TP3 Spoil Pile TP2 Spoil Pile Fuel Line Spoil Pile 
Soil Fate Removed Removed Removed Removed Removed

Soil Type - Field Sand and Gravel Sandy Gravel
Sand, Clay and Gravel 

Mix
Sand, Clay and Gravel 

Mix
Silty Sand and Gravel

Sample Depth (m bgl)
PID Reading (ppm) 6.2 5.1 1.2 41 1.4
C7-C9 hydrocarbons <8 <8 <9 <8 <9
C10-C14 hydrocarbons <20 <20 <20 530 <20
C15-C36 hydrocarbons 230 <40 <40 1590 <40
TPH 230 <70 <70 2100 <70
Benzene <0.05 <0.05 <0.05 <0.06 <0.06
Toluene <0.05 <0.05 <0.05 <0.06 <0.06
Ethylbenzene <0.05 <0.05 <0.05 <0.06 <0.06
Total xylenes 2 <0.15 <0.15 <0.15 0.12 <0.17

Note:

1. All results in mg/kg.

Analytical Results 1

2. Total xylenes was calculated by adding the laboratory results of the individual xylene isomers. 
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Photograph 1: Location of former Murdochs Building on the corner of Taranaki and Fredrick 
Streets – 129-133 Taranaki Street. 

 

 
 

Photograph 2: Location of Tank Pit 1 To the rear of the two bay garage.  Back of the historic 
church on extreme right.   
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Photograph 3: Tank Pit 1 
 

 
 

Photograph 4: Location of Tank Pit 2 and rear of historic Church. 
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Photograph 5: Location of Tank Pit 3.  Removal of one of the 2,000 L USTs from concrete 
bunded pit.   

 

 
 

Photograph 6:  Removed USTs on front of site. 
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Client:
Contact: V Dally

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

912217
07-Jul-2011
14-Jul-2011
45437

W01843100
R Smith

SPv1

Sample Type: Soil
Sample Name:

Lab Number:

TP1 Bedding
05-Jul-2011

TP1 Base 2.5
05-Jul-2011

TP1 Base 4.0
05-Jul-2011

TP1 NW 0.8
05-Jul-2011

912217.1 912217.2 912217.3 912217.4 912217.5

TP1 Base 3.0
05-Jul-2011

Individual Tests

g/100g as rcvd 80 86 86 86 74Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.06 < 0.05 < 0.05 < 0.05 < 0.06Benzene
mg/kg dry wt < 0.06 < 0.05 < 0.05 < 0.05 < 0.06Toluene
mg/kg dry wt < 0.06 < 0.05 < 0.05 < 0.05 < 0.06Ethylbenzene
mg/kg dry wt < 0.11 < 0.10 < 0.10 < 0.10 < 0.12m&p-Xylene
mg/kg dry wt < 0.06 < 0.05 < 0.05 < 0.05 < 0.06o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 9 < 8 < 9 < 9 < 10C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 < 40 < 40 < 40C15 - C36
mg/kg dry wt < 70 < 70 < 70 < 70 < 70Total hydrocarbons (C7 - C36)

Sample Name:

Lab Number:

TP1 NW 2.0
05-Jul-2011

TP1 NW1 2.0
05-Jul-2011

TP1 EW 2.0
05-Jul-2011

TP1 WW 0.8
05-Jul-2011

912217.6 912217.7 912217.8 912217.9 912217.10

TP1 EW 0.8
05-Jul-2011

Individual Tests

g/100g as rcvd 87 81 79 88 77Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.05 < 0.06Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.05 < 0.06Toluene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.05 < 0.06Ethylbenzene
mg/kg dry wt < 0.10 < 0.10 < 0.11 < 0.10 < 0.11m&p-Xylene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.05 < 0.06o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 9 < 9 < 9 < 8 < 9C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 < 40 < 40 < 40C15 - C36
mg/kg dry wt < 70 < 70 < 70 < 70 < 70Total hydrocarbons (C7 - C36)

Sample Name:

Lab Number:

TP1 WW 2.0
05-Jul-2011

TP1 WW 2.5
05-Jul-2011

TP1 SW 2.0
05-Jul-2011

TP1 NW1 0.8
05-Jul-2011

912217.11 912217.12 912217.13 912217.14 912217.15

TP1 SW 0.8
05-Jul-2011

Individual Tests

g/100g as rcvd 79 88 75 80 74Dry Matter
BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.06 < 0.05 < 0.06 < 0.06 < 0.06Benzene
mg/kg dry wt < 0.06 < 0.05 < 0.06 < 0.06 < 0.06Toluene
mg/kg dry wt < 0.06 < 0.05 < 0.06 < 0.06 < 0.06Ethylbenzene



Sample Type: Soil
Sample Name:

Lab Number:

TP1 WW 2.0
05-Jul-2011

TP1 WW 2.5
05-Jul-2011

TP1 SW 2.0
05-Jul-2011

TP1 NW1 0.8
05-Jul-2011

912217.11 912217.12 912217.13 912217.14 912217.15

TP1 SW 0.8
05-Jul-2011

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.11 < 0.10 < 0.11 < 0.11 < 0.12m&p-Xylene
mg/kg dry wt < 0.06 < 0.05 < 0.06 < 0.06 < 0.06o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 9 < 8 < 9 < 9 < 9C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 < 40 < 40 111C15 - C36
mg/kg dry wt < 70 < 70 < 70 < 70 111Total hydrocarbons (C7 - C36)

Sample Name:

Lab Number:

TP2 Bedding
05-Jul-2011

TP2 Base 2.0
05-Jul-2011

TP2 NW 1.5
05-Jul-2011

TP2 EW 0.8
05-Jul-2011

912217.16 912217.17 912217.18 912217.19 912217.20

TP2 Base 3.0
05-Jul-2011

Individual Tests

g/100g as rcvd 90 81 80 80 80Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.06 < 0.06Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.06 < 0.06Toluene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.06 0.07Ethylbenzene
mg/kg dry wt < 0.10 < 0.10 < 0.11 < 0.11 0.30m&p-Xylene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.06 < 0.06o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 8 < 8 < 9 < 9 < 9C7 - C9
mg/kg dry wt < 20 460 148 114 520C10 - C14
mg/kg dry wt 230 1,270 410 193 990C15 - C36
mg/kg dry wt 230 1,730 560 310 1,510Total hydrocarbons (C7 - C36)

Sample Name:

Lab Number:

TP2 EW 1.5
05-Jul-2011

TP2 SW 0.9
05-Jul-2011

TP2 WW 1.5
05-Jul-2011

TP3 BF
05-Jul-2011

912217.21 912217.22 912217.23 912217.24 912217.25

TP2 WW 0.8
05-Jul-2011

Individual Tests

g/100g as rcvd 81 81 73 78 88Dry Matter
BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.06 < 0.05Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.06 < 0.05Toluene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.06 < 0.05Ethylbenzene
mg/kg dry wt < 0.10 < 0.10 < 0.12 < 0.11 < 0.10m&p-Xylene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.06 < 0.05o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 9 < 9 < 10 < 9 < 8C7 - C9
mg/kg dry wt 670 137 < 20 198 < 20C10 - C14
mg/kg dry wt 1,060 730 < 40 290 < 40C15 - C36
mg/kg dry wt 1,730 860 < 70 490 < 70Total hydrocarbons (C7 - C36)

Sample Name:

Lab Number:

TP3 Base 2.2
05-Jul-2011

TP3 Base 3.2
05-Jul-2011

TP3 NW 2.0
05-Jul-2011

TP3 EW 0.8
05-Jul-2011

912217.26 912217.27 912217.28 912217.29 912217.30

TP3 NW 0.6
05-Jul-2011

Individual Tests

g/100g as rcvd 81 86 79 86 76Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.05 < 0.06Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.05 < 0.06Toluene
mg/kg dry wt 0.09 < 0.05 < 0.06 < 0.05 < 0.06Ethylbenzene
mg/kg dry wt 0.20 < 0.10 < 0.11 < 0.10 < 0.12m&p-Xylene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.05 < 0.06o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt 12 < 8 < 9 98 < 10C7 - C9
mg/kg dry wt 780 < 20 < 20 4,400 < 20C10 - C14
mg/kg dry wt 200 < 40 194 1,110 < 40C15 - C36
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Sample Type: Soil
Sample Name:

Lab Number:

TP3 Base 2.2
05-Jul-2011

TP3 Base 3.2
05-Jul-2011

TP3 NW 2.0
05-Jul-2011

TP3 EW 0.8
05-Jul-2011

912217.26 912217.27 912217.28 912217.29 912217.30

TP3 NW 0.6
05-Jul-2011

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt 990 < 70 194 5,700 < 70Total hydrocarbons (C7 - C36)

Sample Name:

Lab Number:

TP3 EW 2.0
05-Jul-2011

TP3 SW 0.8
05-Jul-2011

TP3 WW 0.8
05-Jul-2011

TP3 WW 2.0
05-Jul-2011

912217.31 912217.32 912217.33 912217.34 912217.35

TP3 SW 2.0
05-Jul-2011

Individual Tests

g/100g as rcvd 86 82 87 84 86Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05Benzene
mg/kg dry wt 0.32 < 0.05 1.54 < 0.05 < 0.05Toluene
mg/kg dry wt 11.8 < 0.05 20 < 0.05 0.97Ethylbenzene
mg/kg dry wt 77 < 0.10 112 < 0.10 3.7m&p-Xylene
mg/kg dry wt 49 < 0.05 65 < 0.05 < 0.05o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt 680 < 8 1,190 < 9 115C7 - C9
mg/kg dry wt 8,300 < 20 7,900 < 20 3,300C10 - C14
mg/kg dry wt 410 < 40 550 < 40 490C15 - C36
mg/kg dry wt 9,400 < 70 9,600 < 70 3,900Total hydrocarbons (C7 - C36)

Lab No: 912217 v 1 Hill Laboratories Page 3 of 3

Analyst's Comments
Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.2 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.3 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.4 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.5 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.6 - Total Petroleum Hydrocarbon Chromatograms

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-35BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-35Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
as received sample

-

1-35Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.

0.10 g/100g as rcvd

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

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

Ara Heron BSc (Tech)
Client Services Manager - Environmental Division
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Client:
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Pattle Delamore Partners Ltd Lab No:
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Priority:
Quote No:
Order No:
Client Reference:
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912217
07-Jul-2011 9:57:37 am
High
45437

W01843100

R Smith
Charge To: Pattle Delamore Partners Ltd

R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

Add. Client Ref:

No Sample Name Sample Type Containers Tests Requested

Samples

1 TP1 Bedding 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

2 TP1 Base 2.5 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

3 TP1 Base 3.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

4 TP1 Base 4.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

5 TP1 NW 0.8 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

6 TP1 NW 2.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

7 TP1 NW1 2.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

8 TP1 EW 0.8 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

9 TP1 EW 2.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

10 TP1 WW 0.8 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

11 TP1 WW 2.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

12 TP1 WW 2.5 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

13 TP1 SW 0.8 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

14 TP1 SW 2.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

15 TP1 NW1 0.8 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

16 TP2 Bedding 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

17 TP2 Base 2.0 05-Jul-2011 Soil cGSoil TPH + BTEX profile, Soil

18 TP2 Base 3.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

19 TP2 NW 1.5 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

20 TP2 EW 0.8 05-Jul-2011 Soil cGSoil TPH + BTEX profile, Soil

21 TP2 EW 1.5 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

22 TP2 SW 0.9 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

23 TP2 WW 0.8 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

24 TP2 WW 1.5 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

25 TP3 BF 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

26 TP3 Base 2.2 05-Jul-2011 Soil cGSoil TPH + BTEX profile, Soil

27 TP3 Base 3.2 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

28 TP3 NW 0.6 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

29 TP3 NW 2.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

30 TP3 EW 0.8 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

31 TP3 EW 2.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

32 TP3 SW 0.8 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

33 TP3 SW 2.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

34 TP3 WW 0.8 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

35 TP3 WW 2.0 05-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil
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The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-35BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-35Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID 
analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested 
on as received sample

-

1-35Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 
dry) , gravimetry. US EPA 3550.

0.10 g/100g as rcvd
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R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
are not accredited.
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Client:
Contact: V Dally

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

913303
12-Jul-2011
14-Jul-2011
45437

W01843100
R Smith

SPv1

Sample Type: Soil
Sample Name:

Lab Number:

FLP 11-Jul-2011
10:30 am

FL1 1.3
11-Jul-2011 10:35

am

FL3 1.4
11-Jul-2011

913303.1 913303.2 913303.3 913303.4

FL2 1.4
11-Jul-2011 10:40

am

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.06 < 0.06 < 0.05 < 0.05 -Benzene
mg/kg dry wt < 0.06 < 0.06 < 0.05 < 0.05 -Toluene
mg/kg dry wt < 0.06 < 0.06 < 0.05 < 0.05 -Ethylbenzene
mg/kg dry wt < 0.11 < 0.11 < 0.10 < 0.10 -m&p-Xylene
mg/kg dry wt < 0.06 < 0.06 < 0.05 < 0.05 -o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 9 < 10 < 8 < 9 -C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 -C10 - C14
mg/kg dry wt < 40 < 40 < 40 < 40 -C15 - C36
mg/kg dry wt < 70 < 70 < 70 < 70 -Total hydrocarbons (C7 - C36)

Individual Tests

g/100g as rcvd 78 77 83 86 -Dry Matter

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-4BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-4Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
as received sample

-

1-4Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.

0.10 g/100g as rcvd

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

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

Ara Heron BSc (Tech)
Client Services Manager - Environmental Division
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Client:
Contact: R Smith

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Priority:
Quote No:
Order No:
Client Reference:

Submitted By:

913303
12-Jul-2011 9:10:39 am
High
45437

W01843100

R Smith
Charge To: Pattle Delamore Partners Ltd

R J Hill Laboratories
Limited
1 Clyde Street
Private Bag 3205

  

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.c
o.nz

Tel
Fax
Emai
l

Add. Client Ref:

No Sample Name Sample Type Containers Tests Requested

Samples

1 FLP 11-Jul-2011 10:30 am Soil GSoil300 TPH + BTEX profile, Soil

2 FL1 1.3 11-Jul-2011 10:35 am Soil GSoil300 TPH + BTEX profile, Soil

3 FL2 1.4 11-Jul-2011 10:40 am Soil GSoil300 TPH + BTEX profile, Soil

4 FL3 1.4 11-Jul-2011 Soil GSoil300 TPH + BTEX profile, Soil

Lab No: 913303 Hill Laboratories Page 1 of 1

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-4BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-4Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID 
analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested 
on as received sample

-

1-4Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 
dry) , gravimetry. US EPA 3550.

0.10 g/100g as rcvd
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3.0 Background 

The site, located at 166 – 180 Vivian Street, Wellington, Lot 1 District Plan 54050, operated as a service station from 

an unknown date until decommissioning in 2008.  Historical information suggests that when decommissioned, four 

underground storage tanks were located on site, storing 96 Octane Petrol (30,000 L), 91 Octane Petrol (50,000 L), 

diesel fuel (15,000 L) and Waste Oil (2,200 L).  Above ground tanks were also historically present on the site for the 

storage of liquid petroleum gas (LPG) and compressed natural gas (CNG).  A removed brickwork culvert which crossed 

diagonally under the northern third of the site was understood to have been constructed in 1870 and was 1 m in 

diameter (MWH 2006). 

4.0 Geology and Hydrogeology 

 Geology 4.1

The 1:250,000 IGNS Geological Map No. 10 (2000) ‘Geology of the Wellington Area’ shows the typical natural soil 

type is clay with organic material and silty sand.  During test pitting, sandy gravel was encountered from the ground 

surface to a depth of 3.5 m bgl.  A bluish grey silty clay existed from a depth of 3.5 m bgl to 4.5 m bgl (see attached 

log).  The basement rock of the area is alternating argillite and greywacke sandstone of the Rakaia Terrace.   

 Groundwater Sensitivity 4.2

Groundwater within the area flows in a northerly direction towards the Wellington Harbour.  Depth to groundwater was 

observed at approximately 3.5 m bgl throughout the site.   

The sensitivity of the underlying aquifer was assessed in accordance with Section 5.2.3 of the MfE (2011a) guidelines: 

π The shallow aquifer beneath the site is not artesian; 

π The depth of the first water bearing unit is less than 10 m below the potential contaminant source  

(the UPSS); and 

π The shallow aquifer in the vicinity of the site is not currently utilised, and given the presence of a reticulated 

water supply, future use of the shallow groundwater for water supply purposes is unlikely. 

Therefore, based on the criteria above, the shallow groundwater is not considered to be sensitive with regard to 

groundwater use.    

According to Section 5.2.3 of the MfE (2011a) guidelines, a surface water body greater than 100 m from a 

contaminant source is unlikely to be sensitive, given that natural attenuation processes generally limit the extent of 

dissolved phase plumes to less than 100 m.  The nearest surface water body is the Wellington Harbour located 

approximately 760 m to the north-east of the site and is therefore considered not sensitive with respect to potential 

impacts from the migration of impacted groundwater away from the site.  

5.0 Summary of Excavation Works 

Soil sampling was conducted in several phases during site development between 5 September 2012 and 23 January 

2013.  Site redevelopment works have involved soil disturbance via excavation of soil for the creation of tank pits, 

canopy column foundations, foundations for buildings, service trenches and for the installation of a stormwater drain, 

crossing the site (Figure 1).  The total volume of soil removed from the site was approximately 2000 m
3 
(not including 

bulking).  The maximum excavation depth was in the tank pit, extending to a depth of 4.5 m bgl.  Some hydrocarbon-
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contaminated soil (based on Photo Ionisation Detection (PID)
1
, laboratory soil testing and observations) excavated 

within the site required disposal to Transpacific Technical Services (TTS) in Seaview for treatment prior to disposal.  All 

other removed soil was taken to either Southern Landfill or T & T Landfill (cleanfill) in Happy Valley for disposal only. 

Test pitting and soil sampling was conducted prior to soil removal for all excavations except the stormwater excavation 

in order to assess whether the soil concentrations met landfill contamination criteria.  Due to the incremental nature of 

the stormwater excavation, soil removed was stockpiled onsite, pending sampling. 

Details of excavations and removed volumes are provided below in chronological order of works: 

 Shop Excavation 5.1

Approximately 450 m
3 
of material was removed from the area of the new service station shop, an area of 9 m by 20 

m, to a depth of 2.5 m bgl. Excavation followed investigative test pitting at five locations within the area.  

 Canopy Support Excavation 5.2

Approximately 895 m
3 
of material was removed from the area of the new service station canopy, an area of 10 m by 

25.5 m, to a depth of 3.5 m bgl. Excavation followed investigative test pitting at four locations within the area. 

 Stormwater Excavation 5.3

Approximately 260 m
3 
of material was removed from the area to contain the new stormwater drainage system.  Soil 

was stockpiled on site, pending sampling. 

 Tank Pit Excavation 5.4

Approximately 445 m
3 
of material was removed from the area to contain the new underground petroleum storage 

system (UPSS) including three USTs, an area of 10 m by 10 m, to a depth of 4.5 m bgl. Excavation followed 

investigative test pitting at five locations within the area. 

6.0 Soil Sampling 

Soil sampling at the site was conducted via initial test pitting and sampling from the exposed base of excavations. Soil 

sampling was conducted primarily to determine disposal locations for soil, as soil was being removed for the 

installation and replacement of underground infrastructure.  Southern Landfill in Happy Valley required Class A landfill 

criteria to be met prior to accepting potentially contaminated soils, therefore representative soil sampling and analysis 

was conducted to demonstrate that soil for disposal met this criteria.  T & T landfill (a cleanfill facility) also required 

representative soil sampling and analysis prior to the acceptance of soil, requiring hydrocarbon contaminant 

concentrations be at or below the laboratory limit of detection. 

Samples were collected from each excavation after soil was removed using an excavator.  Samples were collected 

directly from the excavator bucket and were collected into glass jars provided by the laboratory and kept in chilled 

storage before being sent to RJ Hill Laboratories Limited, Hamilton for analysis, under PDP chain-of-custody 

procedures.  The samples were sent via courier on the day of collection and were received by the laboratory on the day 

following dispatch (Chain of Custody documentation attached). 

In addition to samples collected for laboratory analyses, soil samples were collected from each sample location for the 

purpose of field screening (using a PID).  These soil samples were placed into individual zip lock sealed plastic storage 

                                                        

1
  A PID measures most volatile photo-ionisable compounds providing they have an ionisation potential below 10.6 eV.  This includes 

most petroleum hydrocarbon compounds with a carbon range of between 1 and 10. 
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bags.  The samples were allowed to stand for several minutes prior to the bag being pierced and measuring the 

headspace vapour readings with the PID. 

Groundwater was observed at 3.5 m bgl throughout the site, and contained a strong, hydrocarbon odour.  No product 

or sheen was observed on the water table. 

 Validation Soil Sampling 6.1

Fifteen soil samples were collected for laboratory analysis during the initial test pit site investigation from the areas of 

the shop and canopy excavations to determine the concentrations of petroleum hydrocarbon residues likely to be 

excavated within selected excavations.  The samples were analysed for Total Petroleum Hydrocarbons (TPH) and 

individual Benzene, Toluene, Ethylbenzene and Xylene (BTEX) compounds based on the former storage of petroleum 

products on the site.  

Validation samples were collected from the following locations: 

π Four soil samples were collected from the base of the shop excavation at 2.5 m bgl via test pitting prior to 

soil removal, these were treated as validation samples as they represented the proposed excavation base.  

π Four soil samples were collected from the base of the canopy excavation at 3.5 m bgl via test pitting prior to 

soil removal, these were treated as validatory as they represented the proposed excavation base.  An 

additional six validation samples were taken from the base of the open excavation (3.4 m bgl) immediately 

above the groundwater smear zone. 

π Five soil samples were collected from the base of the tank pit excavation at 4.5 m bgl via test pitting, prior to 

soil removal.  These were analysed by PID only as samples were impacted by groundwater. PID analysis 

showed volatile organic compounds (VOCs) concentrations ranging between 1.2 to 1270 ppm, likely 

attributable to hydrocarbons at the groundwater surface impacting excavated soil.  All samples displayed a 

strong odour and hydrocarbon staining. 

 Test pit Soil Sampling 6.2

Test pitting also included shallow depth sampling to ascertain hydrocarbon impacts in soil to be removed from site. 

This was done to ensure that excavated materials were disposed of at the appropriate facility.  Visual observations and 

PID readings were taken to the base of test pits and to the level of validation sampling in order to assess soil 

throughout the underlying strata.  

All test pits included a shallow sample at 0.5 m bgl including: 

π Five samples collected from within the soil of the shop excavation. 

π Four samples collected from within the soil of the canopy excavation. 

π Ten samples collected from within the soil of the tank pit excavation (five at 0.5 m bgl, and five between 3.1-

3.8m bgl). 

Soil represented by the test pit soil samples was removed from site as part of excavation works. 

 Stockpile Soil Sampling 6.3

The results of soil sampling were forwarded to the appropriate landfill facilities including results from validation-level 

sampling.  PDP was on site during the majority of soil excavations and provided guidance as to whether soil was 

required to be initially stockpiled by the landfill facility (pending further testing), or if pockets of soil that appeared 

contaminated were discovered during excavation required temporarily stockpiling on site.  Representative soil samples 

were then taken of stockpiled material at an approximate ratio of one sample per 100 m
3
 of soil, unless PID testing 
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and visual observations showed that the pile contained sufficient contamination to be removed (without testing) by 

Transpacific Technical Services. 

7.0 Laboratory Results 

Laboratory results are presented in Table 1, representing soil removed from site, and Table 2, representing soil 

retained on site.  All laboratory results are appended.  Stockpile and test pit soil sample results are shown in Figure 1 

and sample results shown in Figure 2.  Laboratory reports are also appended. 

 Test Pits / Stockpiles 7.1

The results of test pit and stockpile sampling are summarised below: 

π Shop excavation: All five samples from within the soil to be removed contained TPH and BTEX concentrations 

below laboratory detection limits.  Soil was therefore accepted as clean fill by Southern Landfill, with the 

exception of a single isolated area of dark stained soil, discovered during excavation, of approximately 10 m
3
.  

This material was analysed using a PID which confirmed the material as hydrocarbon impacted, and as a 

result it was separated and disposed of to Transpacific Technical Services, Seaview. 

π Stormwater excavation stockpile: Three representative samples were collected from this stockpile, and all 

reported TPH and BTEX concentrations below the laboratory limit of detection.  As a result the soil was 

accepted by T&T Landfill for disposal as cleanfill. 

π Canopy excavation: Three of the four initial samples from test pitting within the excavation area returned TPH 

and BTEX concentrations below laboratory detection limits.  A single sample (TP7-1) contained a 

concentration of 2,800 mg/kg for petroleum hydrocarbons for the TPH C
15

 and C
36

 carbon compound range.  

BTEX and remaining TPH carbon compounds contained concentrations below the laboratory detection limit.  

Further analysis was requested by Southern Landfill prior to acceptance, and the soil (approximately 500 m
3
) 

was temporarily stockpiled at their site on Happy Valley Road pending further sampling. 

π Canopy excavation stockpile: Five representative samples were collected from the stockpile, and all reported 

TPH and BTEX concentrations below the laboratory limit of detection.  As a result the soil was accepted by 

Southern Landfill for disposal. 

π Tank pit excavation: Nine of the ten samples taken from within the soil to be excavated from the tank pit area 

returned TPH and BTEX concentrations below laboratory detection limits.  TP12/2 returned TPH and BTEX 

concentrations above the laboratory limit of detection.  The results of this sampling dictated where material 

was disposed of.  This being; all material above the groundwater smear zone (approximately 3.5 m bgl) would 

be accepted by Southern Landfill, and (based on the results of PID analysis) all material below the smear 

zone (3.5 to 4.5 m bgl) would be removed to TTS. 

 Validation Samples 7.2

The results of validation sampling at the base of excavations are summarised below: 

π Shop excavation: All five samples from the base of the shop excavation (2.5 m bgl) returned TPH and BTEX 

concentrations below laboratory detection limits. 

π Canopy excavation: Of the ten samples collected from the base of the canopy excavation, two returned TPH 

and BTEX concentrations slightly above laboratory detection limits: TP8-2 and CP2.  The remaining eight 

samples returned TPH and BTEX concentrations below laboratory detection limits. 
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8.0 Comparison of Validation Results to Applicable Criteria – All Pathways 

The MfE (2011a) Tier 1 soil acceptance criteria have been developed on a risk-based approach with the primary 

consideration being the protection of human health for commercial/industrial land use.  The criteria have also been 

developed to account for the protection of maintenance/excavation workers and for the protection of groundwater 

quality.  In addition to site usage the Tier 1 acceptance criteria take into consideration the environmental settings 

including soil type (permeability) and depth to contamination.  Commercial/industrial criteria are considered 

appropriate for this site given its continued use as a service station. 

As such, the Tier 1 soil acceptance criteria via All Pathways are a reflection of the most stringent criteria associated 

with the protection of human health via several exposure routes.  Comparison of analytical results to these criteria 

reveals whether a more in-depth review of the potential exposure pathways is required at the site.  Where a detailed 

review is required, route specific criteria are determined based on a site-specific assessment of both potential 

receptors and exposure pathways.  

None of the validation soil samples representing soil remaining on site reported petroleum hydrocarbon concentrations 

above the MfE (2011) Tier 1 soil acceptance criteria via All Pathways for commercial/industrial land use. 

9.0 Environmental Assessment 

 Health Risk Assessment 9.1

As none of the validation soil samples reported petroleum hydrocarbon concentrations above the MfE (2011) Tier 1 

soil acceptance criteria via All Pathways for commercial/industrial land use, the risk to future site users or workers 

involved in subsurface excavations via any pathway in the vicinity of the site shop and canopy is considered negligible.  

The health risk associated with sub surface excavations in the vicinity of the stormwater system and tank pit has not 

been assessed as part of this investigation. 

Some hydrocarbon odour was detected at the groundwater surface throughout the site, with PID headspace readings 

of water-impacted samples recorded at a maximum of 1786 ppm.  However, given that there are no registered water 

bores for potable use within 500 m of the site and that future drinking-water bores are unlikely to be drilled in the 

vicinity of the site due to the city’s reticulated water supply the risk to human health is low.  The depth to the water 

table is 3.5 m bgl, and as such, the risk to future maintenance and site workers is low. 

 Ecological Risk Assessment 9.2

A Tier 1 ecological risk assessment has been conducted in accordance with the MfE (2011) guidelines.  The closest 

significant ecological receptor to the site is Wellington Harbour, 760 m to the northeast of the site.  The separation 

distance between the site and this nearest recorded surface waterway suggests that the risk to any ecological 

receptors within this water body is low. 

10.0 Conclusions 

In summary, fifteen soil samples
 
were taken from the base of two large excavations at 166 – 180 Vivian Street, 

Wellington.  Some residual hydrocarbons were observed through observation, soil sampling and PID testing at the level 

of validation above groundwater for the canopy and shop excavations, however, laboratory testing confirmed that these 

samples were below the MfE (2011) Tier 1 soil acceptance criteria via All Pathways for commercial/industrial land use. 

These samples were treated as validatory with regards to remaining site conditions for the areas of excavation that 

were sampled. 

Groundwater at the site was observed to contain strong hydrocarbon odours and recorded high PID readings, likely 

attributable to hydrocarbon products at the groundwater surface.  The strong odours and high PID readings are unlikely 
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to cause a risk to human health as the depth to the groundwater table is approximately 3.5 m bgl, there are no 

registered water bores for potable use in the surrounding area, and the distance to the nearest surface water body 

(Wellington Harbour) is greater than 100 m.   

Approximately 2000 m
3 
of excavated material was removed from site, with varying levels of hydrocarbon 

contamination.  This material was segregated for disposal at either Southern landfill, T & T landfill or TTS, using a 

combination of visual observation, PID testing and soil sampling. 

Validation sampling was not conducted as part of a site wide plan, but only within discrete excavations as part of 

redevelopment works.  As such, this investigation cannot be considered representative of the site as a whole, as large 

areas of the property remain untested. 

11.0 Limitations 

This report has been prepared based on: visual observations of the site vicinity, PID results from field headspace 

analysis, analysis of fifteen validation soil samples from the base of site excavations, and analysis of twenty four soil 

samples from three excavations and three soil stockpiles.  Soil samples were analysed by an analytical laboratory for 

TPH and individual BTEX compound concentrations.  The site conditions as described in this report have been 

interpreted from, and are subject to, this information and its limitations and accordingly PDP does not represent that 

its interpretation accurately represents the full site conditions. 

The information contained within this report applies to sampling soil and groundwater undertaken on the dates stated 

in this report, or if none is stated, the date of this report.  With time, the site conditions and environmental standards 

could change so that the reported assessment and conclusions are no longer valid.  Accordingly, the report should not 

be used to refer to site conditions and environmental standards applying at a later date without first confirming the 

validity of the report’s information at that time. 

This report has been prepared by PDP on the specific instructions of Z Energy Limited for the limited purposes 

described in the report.  PDP accepts no liability if it is used for any other purpose without PDP’s prior written 

consent.  In addition, unless PDP agrees in writing to a request from a third party to rely on or use this report, PDP also 

accepts no liability to any other person for their use of or reliance on this report, and any such use or reliance will be 

solely at their own risk.  
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Photograph 1: Looking northwest towards area of canopy excavation. Shop excavation area visible to the right of shot. 

 

 

Photograph 2: Looking north, area of shop excavation. 
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Photograph 3: Test pit 2. Shop excavation. Sandy gravel to 2.5 m bgl. 

 

 

Photograph 4: Spoil from test pit 6, showing blue-grey silty clay from 3.5 m bgl. 
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Photograph 5: Looking north, area of canopy excavation. 

 

 

Photograph 6: Looking south, canopy excavation (centre). 
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Photograph 7: Material from canopy excavation with dark staining. Excavated from near historic UST bund. 

 

 

Photograph 8: Looking north, canopy excavation (centre). Historic UST bund visible in right of shot. 
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Photograph 9: Looking northeast, canopy excavation (south). Silty clay visible at base of excavation (3.4m). 

 

 

Photograph 10: Looking southeast, canopy excavation (south). 
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Photograph 11: Material from canopy excavation (south). Predominantly sandy gravel. 

 

 

Photograph 12: Looking southeast, canopy excavation (north). Groundwater visible at 3.5 m bgl. Historic UST bund visible 

in left of shot. 
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Photograph 13: Test pit 13. Tank pit excavation. Silty clay visible. 

 

 

Photograph 14: Spoil from Test pit 14, blue-grey silty clay evident. 
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Client:
Contact: Ben Riley

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1051921
27-Sep-2012
02-Oct-2012

W01872101
Stacey Marquardt

SPv1

Sample Type: Soil
Sample Name:

Lab Number:
TP1-1 TP1-2 TP2-2 TP3-1

1051921.1 1051921.2 1051921.3 1051921.4 1051921.5

TP2-1

Individual Tests

g/100g as rcvd 85 90 85 91 89Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05Toluene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05Ethylbenzene
mg/kg dry wt < 0.10 < 0.10 < 0.10 < 0.10 < 0.10m&p-Xylene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 9 < 8 < 8 < 8 < 9C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 < 40 < 40 91C15 - C36
mg/kg dry wt < 70 < 70 < 70 < 70 91Total hydrocarbons (C7 - C36)

Sample Name:
Lab Number:

TP3-2 TP4-1 TP5-1 TP5-2

1051921.6 1051921.7 1051921.8 1051921.9 1051921.10

TP4-2

Individual Tests

g/100g as rcvd 85 88 90 79 91Dry Matter
BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.06 < 0.05Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.06 < 0.05Toluene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.06 < 0.05Ethylbenzene
mg/kg dry wt < 0.10 < 0.10 < 0.10 < 0.11 < 0.10m&p-Xylene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.06 < 0.05o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 9 < 9 < 8 9 < 8C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 < 40 160 < 40C15 - C36
mg/kg dry wt < 70 < 70 < 70 169 < 70Total hydrocarbons (C7 - C36)

Sample Name:
Lab Number:

TP6-1 TP6-2 TP7-1 TP7-2

1051921.11 1051921.12 1051921.13 1051921.14 1051921.15

TP6-3

Individual Tests

g/100g as rcvd 94 88 90 88 82Dry Matter
BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05Toluene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05Ethylbenzene
mg/kg dry wt < 0.10 < 0.10 < 0.10 < 0.10 < 0.10m&p-Xylene



Sample Type: Soil
Sample Name:

Lab Number:
TP6-1 TP6-2 TP7-1 TP7-2

1051921.11 1051921.12 1051921.13 1051921.14 1051921.15

TP6-3

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 8 20 < 8 < 9 < 9C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 < 40 2,800 < 40C15 - C36
mg/kg dry wt < 70 < 70 < 70 2,800 < 70Total hydrocarbons (C7 - C36)

Sample Name:
Lab Number:

TP8-1 TP8-2

1051921.16 1051921.17

Individual Tests

g/100g as rcvd 88 87 - - -Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 - - -Benzene
mg/kg dry wt < 0.05 < 0.05 - - -Toluene
mg/kg dry wt < 0.05 0.06 - - -Ethylbenzene
mg/kg dry wt < 0.10 0.51 - - -m&p-Xylene
mg/kg dry wt < 0.05 0.12 - - -o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 8 28 - - -C7 - C9
mg/kg dry wt < 20 39 - - -C10 - C14
mg/kg dry wt < 40 < 40 - - -C15 - C36
mg/kg dry wt < 70 < 70 - - -Total hydrocarbons (C7 - C36)

Lab No: 1051921 v 1 Hill Laboratories Page 2 of 2

Analyst's Comments
Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.2 - Total Petroleum Hydrocarbon Chromatograms

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-17BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-17Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
as received sample

-

1-17Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

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

Ara Heron BSc (Tech)
Client Services Manager - Environmental Division







R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz
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Fax
Email
Web

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
are not accredited.

A N A L Y S I S    R E P O R T Page 1 of 2

Client:
Contact: Ben Riley

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1055422
05-Oct-2012
09-Oct-2012
51602

W01872101
Ben Riley

SPv1

Sample Type: Soil
Sample Name:

Lab Number:

SP2-1
04-Oct-2012

TP9-1
04-Oct-2012

Composite of
SP1-1 + SP1-2

Composite of
SP2-2 + SP2-3

1055422.3 1055422.6 1055422.7 1055422.8 1055422.9

TP9-2
04-Oct-2012

Individual Tests

g/100g as rcvd 84 86 65 89 86Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.07 - -Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.07 - -Toluene
mg/kg dry wt < 0.05 < 0.05 < 0.07 - -Ethylbenzene
mg/kg dry wt < 0.10 < 0.10 < 0.14 - -m&p-Xylene
mg/kg dry wt < 0.05 < 0.05 < 0.07 - -o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 8 < 9 < 11 < 9 < 8C7 - C9
mg/kg dry wt < 20 < 20 < 30 < 20 < 20C10 - C14
mg/kg dry wt 58 < 40 < 50 < 40 < 40C15 - C36
mg/kg dry wt < 70 < 70 < 80 < 70 < 70Total hydrocarbons (C7 - C36)

Analyst's Comments
Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

3, 6-7BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

3, 6-9Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
as received sample

-

3, 6-9Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd

1-2, 4-5Composite Environmental Solid
Samples*

Individual sample fractions mixed together to form a composite
fraction.

-



These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

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

Ara Heron BSc (Tech)
Client Services Manager - Environmental Division

Lab No: 1055422 v 1 Hill Laboratories Page 2 of 2
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Hamilton 3240, New Zealand
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This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
are not accredited.

A N A L Y S I S    R E P O R T Page 1 of 2

Client:
Contact: Ben Riley

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1059731
17-Oct-2012
24-Oct-2012

W01872101
Ben Riley

SPv1

Sample Type: Soil
Sample Name:

Lab Number:
CP1 16-Oct-2012 CP2 16-Oct-2012

1059731.1 1059731.2 1059731.3

CP3 16-Oct-2012

Individual Tests

g/100g as rcvd 82 82 86 - -Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt - < 0.05 < 0.05 - -Benzene
mg/kg dry wt - 0.72 < 0.05 - -Toluene
mg/kg dry wt - 1.02 < 0.05 - -Ethylbenzene
mg/kg dry wt - 5.9 < 0.10 - -m&p-Xylene
mg/kg dry wt - 1.79 < 0.05 - -o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 8 25 < 8 - -C7 - C9
mg/kg dry wt < 20 52 < 20 - -C10 - C14
mg/kg dry wt 71 < 40 < 40 - -C15 - C36
mg/kg dry wt 71 77 < 70 - -Total hydrocarbons (C7 - C36)

Analyst's Comments
Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

2-3BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-3Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
as received sample

-

1-3Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd



These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

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

Peter Robinson MSc (Hons), PhD, FNZIC
Client Services Manager - Environmental Division

Lab No: 1059731 v 1 Hill Laboratories Page 2 of 2





R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
are not accredited.

A N A L Y S I S    R E P O R T Page 1 of 1

Client:
Contact: Ben Riley

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1060018
18-Oct-2012
23-Oct-2012

W01872101
Ben Riley

SPv1

Sample Type: Soil
Sample Name:

Lab Number:
CP4 17-Oct-2012 CP5 17-Oct-2012 CP7 17-Oct-2012

1060018.1 1060018.2 1060018.3 1060018.4

CP6 17-Oct-2012

Individual Tests

g/100g as rcvd 84 86 88 84 -Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 -Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 -Toluene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 -Ethylbenzene
mg/kg dry wt < 0.10 < 0.10 < 0.10 < 0.10 -m&p-Xylene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 -o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 8 < 8 < 8 < 9 -C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 -C10 - C14
mg/kg dry wt < 40 < 40 < 40 < 40 -C15 - C36
mg/kg dry wt < 70 < 70 < 70 < 70 -Total hydrocarbons (C7 - C36)

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-4BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-4Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
as received sample

-

1-4Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

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

Graham Corban MSc Tech (Hons)
Client Services Manager - Environmental Division



R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
are not accredited.

A N A L Y S I S    R E P O R T Page 1 of 1

Client:
Contact: Ben Riley

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1060947
20-Oct-2012
24-Oct-2012
51811

W01872101
Ben Riley

SPv1

Sample Type: Soil
Sample Name:

Lab Number:
SP1 19-Oct-2012 SP2 19-Oct-2012 SP4 19-Oct-2012 SP5 19-Oct-2012

1060947.1 1060947.2 1060947.3 1060947.4 1060947.5

SP3 19-Oct-2012

Individual Tests

g/100g as rcvd 89 90 86 89 88Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05Toluene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05Ethylbenzene
mg/kg dry wt < 0.10 < 0.10 < 0.10 < 0.10 < 0.10m&p-Xylene
mg/kg dry wt < 0.05 < 0.05 < 0.05 < 0.05 < 0.05o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 8 < 8 < 8 < 8 < 8C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 < 40 < 40 < 40C15 - C36
mg/kg dry wt < 70 < 70 < 70 < 70 < 70Total hydrocarbons (C7 - C36)

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-5BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-5Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
as received sample

-

1-5Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

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

Martin Cowell - BSc (Chem)
Client Services Manager - Environmental Division



R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
are not accredited.

A N A L Y S I S    R E P O R T Page 1 of 2

Client:
Contact: Stacey Marquardt

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1079063
08-Dec-2012
13-Dec-2012
52671

W01872101
Ben Riley

SPv1

Sample Type: Soil
Sample Name:

Lab Number:

TP10-0.5
07-Dec-2012

TP10-3.5
07-Dec-2012

TP11-3.1
07-Dec-2012

TP12-0.5
07-Dec-2012

1079063.1 1079063.2 1079063.3 1079063.4 1079063.5

TP11-0.5
07-Dec-2012

Individual Tests

g/100g as rcvd 91 76 85 77 86Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.06 < 0.05 < 0.06 < 0.05Benzene
mg/kg dry wt < 0.05 < 0.06 < 0.05 < 0.06 < 0.05Toluene
mg/kg dry wt < 0.05 < 0.06 < 0.05 < 0.06 < 0.05Ethylbenzene
mg/kg dry wt < 0.10 < 0.12 < 0.10 < 0.11 < 0.10m&p-Xylene
mg/kg dry wt < 0.05 < 0.06 < 0.05 < 0.06 < 0.05o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 8 < 9 < 8 < 9 < 8C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 < 40 < 40 < 40C15 - C36
mg/kg dry wt < 70 < 70 < 70 < 70 < 70Total hydrocarbons (C7 - C36)

Sample Name:

Lab Number:

TP12-3.2
07-Dec-2012

TP13-0.5
07-Dec-2012

TP14-0.5
07-Dec-2012

TP14-3.3
07-Dec-2012

1079063.6 1079063.7 1079063.8 1079063.9 1079063.10

TP13-3.8
07-Dec-2012

Individual Tests

g/100g as rcvd 88 87 80 87 78Dry Matter

BTEX in Soil by Headspace GC-MS

mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.05 < 0.06Benzene
mg/kg dry wt < 0.05 < 0.05 < 0.06 < 0.05 < 0.06Toluene
mg/kg dry wt 0.11 < 0.05 < 0.06 < 0.05 < 0.06Ethylbenzene
mg/kg dry wt 1.46 < 0.10 < 0.11 < 0.10 < 0.11m&p-Xylene
mg/kg dry wt 0.32 < 0.05 < 0.06 < 0.05 < 0.06o-Xylene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt 35 < 8 < 9 < 8 < 9C7 - C9
mg/kg dry wt 89 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt 63 < 40 < 40 < 40 < 40C15 - C36
mg/kg dry wt 187 < 70 < 70 < 70 < 70Total hydrocarbons (C7 - C36)

Analyst's Comments
Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples



Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-10BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-10Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
as received sample

-

1-10Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd

Lab No: 1079063 v 1 Hill Laboratories Page 2 of 2

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

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

Peter Robinson MSc (Hons), PhD, FNZIC
Client Services Manager - Environmental Division







Job Information Summary Page 1 of 1

Client:
Contact: Ben Riley

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Priority:
Quote No:
Order No:
Client Reference:

Submitted By:

1051921
27-Sep-2012 7:56:18 am
Urgent

W01872101

Stacey Marquardt
Charge To: Pattle Delamore Partners Ltd

R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

Add. Client Ref:

No Sample Name Sample Type Containers Tests Requested

Samples

1 TP1-1 Soil GSoil300 TPH + BTEX profile, Soil

2 TP1-2 Soil GSoil300 TPH + BTEX profile, Soil

3 TP2-1 Soil GSoil300 TPH + BTEX profile, Soil

4 TP2-2 Soil GSoil300 TPH + BTEX profile, Soil

5 TP3-1 Soil GSoil300 TPH + BTEX profile, Soil

6 TP3-2 Soil GSoil300 TPH + BTEX profile, Soil

7 TP4-1 Soil GSoil300 TPH + BTEX profile, Soil

8 TP4-2 Soil GSoil300 TPH + BTEX profile, Soil

9 TP5-1 Soil GSoil300 TPH + BTEX profile, Soil

10 TP5-2 Soil GSoil300 TPH + BTEX profile, Soil

11 TP6-1 Soil GSoil300 TPH + BTEX profile, Soil

12 TP6-2 Soil GSoil300 TPH + BTEX profile, Soil

13 TP6-3 Soil GSoil300 TPH + BTEX profile, Soil

14 TP7-1 Soil GSoil300 TPH + BTEX profile, Soil

15 TP7-2 Soil GSoil300 TPH + BTEX profile, Soil

16 TP8-1 Soil GSoil300 TPH + BTEX profile, Soil

17 TP8-2 Soil GSoil300 TPH + BTEX profile, Soil

Lab No: 1051921 Hill Laboratories Page 1 of 1

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-17BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-17Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID 
analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested 
on as received sample

-

1-17Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 
dry) , gravimetry. US EPA 3550.  (Free water removed before 
analysis).

0.10 g/100g as rcvd





Job Information Summary Page 1 of 1

Client:
Contact: Ben Riley

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Priority:
Quote No:
Order No:
Client Reference:

Submitted By:

1055422
05-Oct-2012 6:42:01 am
Urgent
51602

W01872101

Ben Riley
Charge To: Pattle Delamore Partners Ltd

R J Hill Laboratories
Limited
1 Clyde Street
Private Bag 3205

  

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.c
o.nz

Tel
Fax
Emai
l

Add. Client Ref:

No Sample Name Sample Type Containers Tests Requested

Samples

1 SP1-1 04-Oct-2012 Soil GSoil300 Composite Environmental Solid Samples

2 SP1-2 04-Oct-2012 Soil GSoil300 Composite Environmental Solid Samples

3 SP2-1 04-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

4 SP2-2 04-Oct-2012 Soil GSoil300 Composite Environmental Solid Samples

5 SP2-3 04-Oct-2012 Soil GSoil300 Composite Environmental Solid Samples

6 TP9-1 04-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

7 TP9-2 04-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

8 Composite of SP1-1 + SP1-2 Soil GSoil300 TPH + BTEX profile, Soil

9 Composite of SP2-2 + SP2-3 Soil GSoil300 TPH + BTEX profile, Soil

Lab No: 1055422 Hill Laboratories Page 1 of 1

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

3, 6-9BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

3, 6-9Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID 
analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested 
on as received sample

-

3, 6-9Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 
dry) , gravimetry. US EPA 3550.  (Free water removed before 
analysis).

0.10 g/100g as rcvd

1-2, 4-5Composite Environmental Solid 
Samples

Individual sample fractions mixed together to form a 
composite fraction.

-





Job Information Summary Page 1 of 1

Client:
Contact: Ben Riley

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Priority:
Quote No:
Order No:
Client Reference:

Submitted By:

1059731
17-Oct-2012 11:20:02 am
High

W01872101

Ben Riley
Charge To: Pattle Delamore Partners Ltd

R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

Add. Client Ref:

No Sample Name Sample Type Containers Tests Requested

Samples

1 CP1 16-Oct-2012 Soil GSoil300 Total Petroleum Hydrocarbons in Soil

2 CP2 16-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

3 CP3 16-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

Lab No: 1059731 Hill Laboratories Page 1 of 1

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

2-3BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-3Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID 
analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested 
on as received sample

-

1-3Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 
dry) , gravimetry. US EPA 3550.  (Free water removed before 
analysis).

0.10 g/100g as rcvd





Job Information Summary Page 1 of 1

Client:
Contact: Ben Riley

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Priority:
Quote No:
Order No:
Client Reference:

Submitted By:

1060018
18-Oct-2012 7:26:44 am
High

W01872101

Ben Riley
Charge To: Pattle Delamore Partners Ltd

R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

Add. Client Ref:

No Sample Name Sample Type Containers Tests Requested

Samples

1 CP4 17-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

2 CP5 17-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

3 CP6 17-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

4 CP7 17-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

Lab No: 1060018 Hill Laboratories Page 1 of 1

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-4BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-4Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID 
analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested 
on as received sample

-

1-4Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 
dry) , gravimetry. US EPA 3550.  (Free water removed before 
analysis).

0.10 g/100g as rcvd





Job Information Summary Page 1 of 1

Client:
Contact: Ben Riley

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Priority:
Quote No:
Order No:
Client Reference:

Submitted By:

1060947
20-Oct-2012 7:42:46 am
Urgent
51811

W01872101

Ben Riley
Charge To: Pattle Delamore Partners Ltd

R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

Add. Client Ref:

No Sample Name Sample Type Containers Tests Requested

Samples

1 SP1 19-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

2 SP2 19-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

3 SP3 19-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

4 SP4 19-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

5 SP5 19-Oct-2012 Soil GSoil300 TPH + BTEX profile, Soil

Lab No: 1060947 Hill Laboratories Page 1 of 1

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-5BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-5Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID 
analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested 
on as received sample

-

1-5Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 
dry) , gravimetry. US EPA 3550.  (Free water removed before 
analysis).

0.10 g/100g as rcvd





Job Information Summary Page 1 of 1

Client:
Contact: Stacey Marquardt

C/- Pattle Delamore Partners Ltd
PO Box 6136
WELLINGTON 6141

Pattle Delamore Partners Ltd Lab No:
Date Registered:
Priority:
Quote No:
Order No:
Client Reference:

Submitted By:

1079063
08-Dec-2012 11:32:22 am
High
52671

W01872101

Ben Riley
Charge To: Pattle Delamore Partners Ltd

R J Hill Laboratories
Limited
1 Clyde Street
Private Bag 3205

  

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.c
o.nz

Tel
Fax
Emai
l

Add. Client Ref:

No Sample Name Sample Type Containers Tests Requested

Samples

1 TP10-0.5 07-Dec-2012 Soil GSoil300 TPH + BTEX profile, Soil

2 TP10-3.5 07-Dec-2012 Soil GSoil300 TPH + BTEX profile, Soil

3 TP11-0.5 07-Dec-2012 Soil GSoil300 TPH + BTEX profile, Soil

4 TP11-3.1 07-Dec-2012 Soil GSoil300 TPH + BTEX profile, Soil

5 TP12-0.5 07-Dec-2012 Soil GSoil300 TPH + BTEX profile, Soil

6 TP12-3.2 07-Dec-2012 Soil GSoil300 TPH + BTEX profile, Soil

7 TP13-0.5 07-Dec-2012 Soil GSoil300 TPH + BTEX profile, Soil

8 TP13-3.8 07-Dec-2012 Soil GSoil300 TPH + BTEX profile, Soil

9 TP14-0.5 07-Dec-2012 Soil GSoil300 TPH + BTEX profile, Soil

10 TP14-3.3 07-Dec-2012 Soil GSoil300 TPH + BTEX profile, Soil

Lab No: 1079063 Hill Laboratories Page 1 of 1

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples

1-10BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1-10Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID 
analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested 
on as received sample

-

1-10Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 
dry) , gravimetry. US EPA 3550.  (Free water removed before 
analysis).

0.10 g/100g as rcvd
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The southern end of the building has an engine reconditioning business, Headmaster Engine Reconditioners (1994) 

Limited, on the eastern side and, until very recently, a vehicle maintenance business, Central City Auto Repairs Limited 

on the western side.  Companies Office records indicate Headmaster Engine Reconditioners have been at 70 Vivian 

Street (the address of the southern end of the building) since at least 1994 and possibly earlier, while Central City 

Auto Repairs have been at the same address since at least 1998 (Photograph 2). 

The engine reconditioning business has one main space, equipped as a machine shop (Photograph 3), with an office, 

and entrance lobby and, at the northern of the business, a bunded degreasing bay for cleaning engine parts 

(Photograph 4).  During the site investigation the machine shop was reasonably tidy, although there is some staining 

on the floor under machinery.  The degreasing bay was built up above the floor slab, with a metal tray below a grating 

to catch dirt and degreasing solvents and wall linings draining into the tray to contain splashes.  There were two 

covered tanks containing degreasing solvents.  It is thought that components are soaked in the tanks and then 

cleaned using high pressure air guns over the grating.  There were drums of degreaser (containing methyl chloride) 

stored in the degreasing bay and nearby. 

The vehicle repair workshop tenant no longer occupies the former workshop area and all equipment and tools have 

been removed.  Before vacating, the area consisted of one main area with two vehicle lifts surrounded by benches 

against the walls, tool boxes, vehicle parts and miscellaneous oil containers.  Notably there was new and waste oil 

storage on the western wall (Photograph 5) and a concentration of oil drums south of the vehicle lifts.  During the site 

investigation the floor had some staining and oil containers and tools were placed throughout the workshop. 

The painted floor of both workshops was in good condition with few joints or cracks.  The original construction joints, 

spaced at 3.7 m in one direction and 5.8 m in the other are visible, but appear quite tight.  There will be some 

potential for spilled fluids to penetrate the cracks but penetration to the ground will be severely limited by the presence 

of a damp-proof membrane encountered under the slab-on-grade when drilling holes for geotechnical investigations 

(Patrick Thompson, pers. comm.). 

3.0 Proposed Development 

The proposed development involves stripping out the existing partitioning and ceilings and converting the southern end 

of the building where the engine reconditioning and vehicle workshop activities took place to a multi-function space 

and a storage space, installing a kitchen, bathrooms, an office and staff room in the central part of the building with a 

café occupying the northern third of the building. 

There will be minor trenching through the existing floor slab associated with installing services to the kitchen and 

bathroom, but the excavation thresholds associated with the NES will not be exceeded, with this excavation being a 

permitted activity.   

4.0 Application of the NES  

The recently implemented NES seeks to control activities on contaminated land so as to protect human health.  The 

regulations apply to land which is described by one of the following (regulation 5(7)): 

(a) an activity or industry described in the HAIL is being undertaken on it: 

(b) an activity or industry described in the HAIL has been undertaken on it: 

(c) it is more likely than not that an activity or industry described in the HAIL is being or has been 

undertaken on it. 

AND one or more of various activities as described in sub-clauses (2) – (6) of regulation 5 are being carried out.  

Otherwise the NES does not apply.  The only activity described in the NES that could apply is sub-clause (6): 
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(6) An activity is changing the use of the piece of land, which means changing it to a use that, because the 

land is as described in subclause (7), is reasonably likely to harm human health. 

The HAIL, or Hazardous Activities and Industries List
1
, was developed by the Ministry for the Environment to categorise 

sites that have a greater potential for soil contamination as a result of their past use.  While Greater Wellington 

Regional Council (GWRC) has not listed the Jessie Street site on its selected Land User register (SLUR) as having 

potential or actual contamination, the site’s current and past use falls within one of the definitions on the HAIL, 

specifically Motor Vehicle Workshop, which is category F-5 in the HAIL.  

It is therefore necessary to carry out an investigation to determine whether harm to human health is likely to arise 

under regulation 5(6).  

5.0 Conceptual site model 

For a risk of harm to human health to exist there must be a hazard, a receptor and an exposure mechanism or 

pathway between the hazard and a receptor.  If any of these three components is missing there cannot be a risk of 

harm. 

The possible hazard is petroleum hydrocarbons or solvents in the ground from past spills or leaks from workshop 

activities in the southern 40% of the building.  There is no reason to suspect past use will have caused soil 

contamination under the northern 60% of the building. 

Potential receptors are future workers in the remodelled building and customers of the café.  Given the likely short 

exposure duration for customers, the critical receptors will be workers. 

Post-development there is no possibility of direct contact with soil therefore the only exposure mechanism is inhalation 

of vapours migrating into indoor spaces from possible contamination in the ground. 

Direct contact with potentially contaminated soil is possible over very small areas during trenching activities during the 

redevelopment.  However, the opportunity for exposure is minimal given the short length of time soil will be exposed.  

In any event, potential risk is properly taken care of as a work place issue under the Health and Safety in Employment 

Act 1991, by workers wearing personal protective equipment and minimising contact with soil. 

6.0 Investigation 

The investigation measured sub-slab vapours and compared the concentrations with appropriate indoor air guidelines 

after calculating predicted indoor air concentrations based on the sub-slab measurements.  Such an approach is a 

more direct method than taking soil samples and using soil concentrations to predict indoor air concentrations.  

The investigation consisted of drilling holes through the floor and installing ports to sample sub-slab soil gas at 

selected locations and then using a highly accurate photo-ionisation detector (PID) to measure the presence or 

absence of volatile organic compounds down to ppb
2
 concentrations.  A PID is not specific as to which volatile organic 

compounds are detected.  However, if it is assumed that all that is detected is the most toxic of the compounds likely 

to be present (benzene) then if the measured concentrations are below the allowable concentration for benzene then 

the risk to human health is acceptable. 

If unacceptable total volatile compounds were detected then air samples would then need to be collected and 

submitted to a laboratory to determine the detail of the vapours.  However, this proved not to be necessary in this 

case.      

                                                        

1

 See http://www.mfe.govt.nz/issues/hazardous/contaminated/hazardous-activities-industries-list.html  

2

 ppb = parts per billion 
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The measurement locations were selected based on the layout of the two workshops, and included close to where oil 

was stored in the vehicle repair workshop (Photographs 5 and 6), where engine parts were cleaned with degreasers in 

the engine reconditioner’s (Photograph 4) and under a lathe (Photograph 7).  In addition, holes were drilled through 

the suspended slab in the northern part of the building and the PID used to measure any vapours in the void below the 

floor.  This included on the other side of the partition wall close to the location of the engine reconditioner’s degreasing 

bay (Photograph 8).  The measurement locations are shown in Figure 1. 

The holes were drilled using 20 mm tungsten carbide bit.  A Tygon™ tube was then sealed in each hole using 

bentonite clay to prevent atmospheric air entering during monitoring with the PID.  Monitoring was carried out on 

6 June 2012 by connecting the PID inlet to the tube and drawing air through the PID until a stable reading was 

obtained.  This typically took 1 - 3 minutes.  Readings of ambient air concentrations of volatile organic compounds 

were also taken at floor level and head level at the same locations.  The ambient air readings provide an indication of 

what the atmosphere is like from normal activities within the workshops and storage space, for example effects from 

running car engines in the vehicle workshop, from hydrocarbon-containing cutting fluids in the machine shop and from 

solvents in the cleaning bay.         

7.0 Results 

The results of the PID monitoring are shown in Table 1, below.  

  

Table 1:  Vapour measurement results 

Sample 

Number 

Location Vapour Concentrations (ppb) Comments 

Sub-slab Head height Floor level 

SP1 Northern wall 0 0 0  

SP2 Northern, near office 8 0 0  

SP3 Northern, near delivery door 0 0 0  

SP4 Near cleaning bay 30 474 498 Measurement slowly decreased 

SP5 Workshop – centre back wall 941 151 129  

SP6 Workshop – oil storage 184 92 14 Void under slab 

SP7 Machine shop - small lathe 150 1212 329  

 

It is notable that very low vapour concentrations, generally zero but not greater than 8 ppb, were measured within and 

under the northern part of the building.  This is as expected as there have been no known activities that might have 

been contaminating.  Even the sample from below the slab immediately north of the degreasing bay in the workshop 

(sample SP3) had a zero reading. 

Samples from the two workshops were all elevated, with the highest sub-slab measurement being 941 ppb near the 

back (southern) wall of the vehicle workshop.  It is notable that at two of the workshop locations the ambient air 

concentrations were higher than the sub-slab concentrations, indicating effects were related to activities within the 

workshop.  In fact the highest measured concentration was in the machine shop at head height near a lathe, probably 

a consequence of volatile hydrocarbon-containing fluids in and around the lathe.   
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It should be noted that the measured ambient air concentrations are not indicative of future conditions as, post-

redevelopment, the workshop activities will no longer exist and any volatile organic compound vapours will be related to 

the future activities in the building (not expected to involve hazardous substances) and any vapours that might be 

migrating from below the slab. 

It is necessary to separate effects on the workshop atmosphere from normal activities within the workshops from 

possible effects on the workshop atmosphere from soil contamination under the floor slab.  The former is an 

occupational health issue under the Health and Safety in Employment Act 1989, and outside the scope of this 

investigation, while the latter is a potential issue for the NES. 

To separate out the effects some assumptions need to be made: 

1. That the measured sub-slab vapours are a result of sub-slab soil contamination.  In fact it is quite possible 

that the sub-slab vapours are a result, or at least partially a result, of contaminated workshop air being forced 

into the ground by changes in atmospheric pressure.  If the indoor air pressure is greater than the subfloor air 

pressure, a common phenomenon when a high pressure weather system replaces a low pressure system, 

then indoor air can enter the ground through cracks and holes in the floor. 

2. That sub-slab vapour will migrate into the workshops and contribute to the ambient air contamination in the 

building. 

3. That, as a worst case, all the vapour is benzene, the likely worst case vapour.  In fact the vapours will be a 

mixture of a variety of volatile organic compounds, with benzene probably being only a small component, if 

present at all, because benzene is not a component of most commonly available lubricants and solvents, 

although it is present in relatively small amounts in automotive fuels.  Pure benzene is not generally 

commercially available.           

Using these assumptions it is possible to calculate the concentration of benzene that would exist in the above floor 

spaces post-redevelopment for a given sub-slab vapour concentration.  These vapour intrusion calculations have been 

carried out using industry standard modelling software; BP RISC version 5.0 
3
.  The modelling requires as input the 

floor thickness (175 mm), a typical density of cracks in the floor through which vapour can pass, the dimensions of 

individual indoor spaces that the vapour migrates to, and a ventilation rate (in air exchanges per hour) within each 

space. 

The modelling was carried out for four proposed spaces in the re-configured building; the kitchen, the office, the 

multifunction space and a storage space.  All these spaces are entirely or mostly over the slab-on-grade part of the 

building.  The dimensions of these spaces are shown in Table 2, scaled from the architect’s concept drawings.  There 

was no need to carry out calculations for the proposed café at the northern end of the building as the vapour 

measurements in the air space below the floor were too low to be of concern.  The bathrooms and staff room were 

also not modelled as they are not occupied for sufficient time each day to be the critical spaces.   

While the sub-slab vapour concentrations varied from place to place, it was assumed for the purposes of the 

calculation that the highest measured sub-slab vapour concentration occurred over the complete slab-on-grade area.  

This introduces a further element of conservatism as the measurements show this not to be the case.  Also, 

biodegradation of the vapours as they migrate is assumed not to occur and the damp-proof membrane was ignored. 

Vapour intrusion modelling detailed in MfE (2011) to obtain soil guideline values for petroleum storage sites assumed 

a crack area to floor area ratio of 1%, or in other words, 10 mm of crack width for every lineal metre of slab.  This is 

very conservative and is indicative of a floor in a very distressed state.  As noted earlier, the floor at 14 Jessie Street is 

in good condition, with perhaps 2 mm cracks on a 3.7 x 5.8 m grid.  This is the equivalent of a crack area to floor area 

ratio of 0.08 %.  A value of 0.1 % was used in the modelling.  

                                                        

3

 See http://www.bprisc.com/  
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Different air exchange rates were chosen for the different spaces.  A commercial kitchen is normally very well 

ventilated, with air exchange rates of at least 20 to 40 exchanges per hour, and often higher, employed.  An exchange 

rate of 20/hr was used for the calculations.  Storage spaces have much lower ventilation rates.  MfE (2011) uses a 

default rate of 2/hr, but for these calculations a more conservative exchange rate of 1/hr was used.  This is the default 

rate recommended for warehouses by the United States Environmental Protection Agency.  For the office the MfE 

(2011) default air exchange rate was used as the space will have forced ventilation and is on an outside wall with 

windows.  

The results of the calculations are summarised in Table 2. 

 

Table 2: Calculated indoor air benzene concentrations for sub-slab concentration of 941 ppb  

 Building space Building space 

dimensions (m)  

Air exchange 

rate (per hr) 

Calculated 

attenuation 

factor 

Calculated indoor 

air vapour 

concentration 

(ppb) 

Kitchen 11.5 x 6.5 x 2.7 high 20 7.6 x 10
-5 

0.07 

Office (external wall) 6.8 x 3.5 x 2.7 high 2 1.3 x 10
-3
 1.22 

Storage Area 26 x 4.5 x 6 high 1  7.5 x 10
-4
  0.71 

Multifunction Room 15 x 13 x 6 high 1  4.6 x 10
-4
  0.43 

8.0 Environmental Assessment 

As noted above, in the first instance the PID results have been assumed to be all benzene.  The Department of Labour 

(DoL) Workplace Exposure Standard (WES) for benzene is 1 ppm, which is the equivalent of 1000 ppb (DoL, 2010).  

In all cases the sub-slab measurements were smaller than this.  Given the slab presents a considerable barrier to 

migration from sub-slab to indoor air, it can be concluded that indoor air concentrations from sub-slab migration will be 

less than the Workplace Exposure.   

The Ministry for the Environment (MfE, 2011) has developed a more stringent target guideline for benzene, based on 

long-term exposure from contaminated ground.  The indoor air guideline for benzene for a commercial/industrial 

situation is 13 µg/m
3
 (units of mass of contaminant per volume of air).  Converted to the same basis as the vapour 

measurements (volume of vapour per volume of air), this is 4.1 ppb (or 0.0041 ppm), about 250 times lower than the 

WES.  All the sub-slab measurements were greater than this value, where vapours were detected, making it necessary 

to calculate predicted indoor air concentrations as detailed in the previous section. 

When these predicted values (last columns in Table 2) are compared with the MfE target concentration, it can be seen 

that all the predicted values are lower than the target by a considerable margin.  The worst case is the office, with a 

margin of 3.4 times.  In fact the margin is likely to be much larger than that, as sub-slab vapour concentrations will not 

be consistently high across the complete area.  On that basis there is an acceptable risk from sub-slab vapours. 

9.0 Conclusions 

The southern part of the building at 14 Jessie Street has been used for motor vehicle maintenance and repair activities 

that have the potential to cause soil contamination if fuels or solvents were spilled and penetrated the concrete floor 

slab. 
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Photograph 1: Northern (storage) end of building. 

           
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Photograph 2: Central City Auto Repairs workshop, looking south. 
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Photograph 3: Headmasters Engine Reconditioners machine shop, looking south west. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 4: Wash bay in Headmasters Engine Reconditioners, looking northeast 
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Photograph 5: Central City Auto oil storage (sampling point SP6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 6: Oil drums, Central City Auto (sampling point SP5). 
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Photograph 7: Machine shop, sampling point SP7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 8: Sampling point location SP3, looking south. 
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1. Introduction 

1.1 Purpose 

Miro Street Limited (Miro) proposes to develop 188-208 Victoria Street and 263-269 
Willis Street, Wellington (‘the site’) for a high-density residential use project called “Aro 
Living”. The site currently comprises a commercial carpark and a motor vehicle 
workshop, both of which have had a variety of historic uses.  

Previous detailed site investigation (DSI, Ref: HAIL) had identified historic land uses at 
the site that appear on the Ministry for the Environment’s Hazardous Activities and 
Industries List (HAIL):  

• Waste disposal to land (HAIL category G5)  

• Motor vehicle workshop (category F4).  

In accordance with condition 15 of resource consent SR454460 issued by Wellington 
City Council (WCC), Miro commissioned HAIL Environmental Limited (HAIL 
Environmental) to prepare this Contaminated Site Management Plan (CSMP) in support 
of the development works. 

The purpose of this CSMP is to document procedures that will be undertaken during 
development works to minimise potential discharges to the environment, minimise 
risks to human health and to advise on soil and stormwater management and disposal 
options. 

This plan has been prepared as a variation to our contract dated 11 October 2020 and 
is subject to the limitations set out in Section 10 below. 

This CSMP may need to be updated to include any contamination associated with the 
vehicle workshop. Investigation will be undertaken in the area once the workshop 
building has been demolished. 

1.2 Objectives and plan content 

Miro and its relevant contractors should use this CSMP to supplement their own health 
and safety and environmental procedures as per the requirements of WorkSafe New 
Zealand and the Health and Safety at Work Act 2015 (and other applicable legislation, 
regulations, codes and guidelines). 

This CSMP includes the following sections: 

• A background section summarising the site, proposed development works and 
soil contamination. 

• Health and safety procedures to deal with contaminated soil. 

• Erosion and sediment control including soil handling procedures, storm water 
control, and soil disposal requirements. 

• Contingency measures for dealing with unexpected contamination. 

• Complaints procedure. 
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2.4 Contamination status 

HAIL Environmental undertook an interim DSI (Ref: HAIL) for the site in December 
2020. The purpose of the DSI was to characterise potential contaminants in the site 
soils as a results of historical HAIL activities. A vehicle workshop (and possible service 
station) in the southwest of the site could not be accessed and remains to be assessed.  

While a coal yard is thought to have existed in the northwest of the site, no evidence 
for any significant residual soil contamination was found. Instead, gasworks waste 
(spent oxide and ash) containing was encountered unexpectedly in test pit TP5 
between 0.2 and 0.6 m below ground level (bgl). Gasworks waste included bright 
green stained material and dark ashy material, and had an unpleasant odour; it was 
highly acidic and contained complex cyanides, polycyclic aromatic hydrocarbons (PAH) 
and (in one sample) lead and other heavy metals. While gasworks waste was not 
found at other locations during the DSI, the actual extent remains to be proven. 
If systematic waste disposal is evident, the affected ‘piece of land’ would be HAIL 
category G5, waste disposal to land (Ref: HAIL).  

When asphalt surfacing is removed for maintenance or development, direct exposure 
to soil, dust and odour will be possible from gasworks waste. Further, in a significant 
rainfall event, stormwater and entrained contaminants leaving the site would 
immediately enter the WCC stormwater system and be transported toward Wellington 
Harbour; however substantial dilution would also occur.   
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3. Earthworks 

3.1 Overview 

This section provides procedures for personnel working in and around contaminated 
soil during the earthworks programme. This plan should supplement Miro and its 
subcontractors’ own health and safety procedures. 

Potential risks associated with ground-breaking activities at the site relate to 
contaminants derived from buried gasworks waste (especially cyanides and lead). 
Potential risks relate to   

• Dermal contact by workers. 

• Ingestion and inhalation of contaminated soil particles by workers. 

• Potential discharge of leachate containing acid, cyanide complexes and heavy 
metals. 

Most of this section provides general site contamination controls. Additionally, 
whenever gasworks or hydrocarbon waste (green/blue stained soils, ash, oily material) 
are observed, the plan in Section 3.5 shall be immediately implemented. For any other 
form of gross contamination, the unexpected contamination contingency plan in 
Section 5 shall be implemented. 

3.2 General requirements 

A copy of this CSMP shall be available on site at all times. In case of any doubt or 
uncertainty as to what controls are required, the site manager shall consult the SQEP. 

Setting up 

Site establishment works shall include: 

• Hazard identification signage to warn workers that buried gasworks waste 
may be hazardous. 

• Induction for workers working at the site, which shall include training on 
indicators of contamination, protocols for discovery of unexpected 
contamination, and personal protective equipment (PPE) requirements. 

• A change and wash facility and a personal protective store for workers 
(located outside of the earthworks area) who come in contact with 
contaminated material. 

• Impermeable gloves, impermeable work clothing, and organic vapour 
respirators in case they are required. This PPE should supplement the 
contractor’s own safety equipment which may include hard hat, high visibility 
vest, steel-cap boots etc. 

• Equipment washdown facility for plant that has come in contact with gasworks 
waste. 

• Chemical spill kits to contain/clean up any contaminated liquid, and oil spill 
kits for tar and fuels. For large amounts of liquid contamination, clean 
naturally absorbent materials such as untreated sawdust may be used to 
improve handling characteristics as required. 
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During earthworks  

Daily health and safety toolbox meetings should be undertaken and documented.   

As general good practice, workers shall maintain good personal hygiene: 

• Avoid hand to mouth/face contact during work. 

• Wash hands before eating, drinking, applying sunscreen and/or cosmetics, 
smoking, which should be done only in designated area. 

Where necessary this plan shall be updated to reflect changing site conditions. Copies 
of the updated plan  

3.3 Dust mitigation 

Dust at the site shall be controlled in accordance with the Good practice guide for 
assessing and managing the environmental effects of dust emissions (Ref: MfE5) and 
include the following: 

• Establish stabilised vehicle paths per the approved erosion and sediment 
control plan (ESCP, ref: Aurecon). 

• Load soil directly into truck and trailer units by placing the material or limiting 
drop heights.  Limit load sizes to avoid spillages.  Cover truck and trailer units 
with tarpaulins on route to disposal facility. 

• Regularly clean up spillages of soil on paved surfaces. 

• Limit vehicle speeds to between 10 and 15 km/hour within the site. 

• Visually monitor dust during dry conditions and if required by the Site 
Manager keep active earth working areas damp using water. The contractor 
shall ensure that the water application does not cause surface runoff that 
would discharge into the environment.  

3.4 Stormwater control 

The general topography of the site and surrounding land is gently sloping and 
discharges to a number of stormwater catchpits on the Vivian and Victoria Street sides 
of the site.  

To mitigate potential offsite discharges, sediment and stormwater controls shall be 
implemented as per the approved ESCP (Ref: Aurecon).  

Some of the contaminants of concern, especially acid and cyanides, are readily 
mobilised in stormwater, either dissolved or in colloidal forms. Sediment control 
measures cannot prevent these contaminants being transported in runoff. 
Any spilt fuel or oil might also be able to pass the specified erosion and sediment 
control devices. Accordingly the following controls must also be implemented: 

• Minimise stormwater contact with gasworks waste – bund and cover any 
identified areas, avoid disturbing waste in wet conditions. 

• Use absorbents to stabilise and remove any spills or drips of gasworks waste, 
tar, oil, fuel, hydraulic fluids etc. 

• Consider placing haybales or similar in flowpaths to absorb materials that 
evade the above controls. 
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3.5 Solid waste handling and disposal 

As noted in Section 2.4, while gasworks waste was not found within the other 
excavated test pits during the DSI (Ref: HAIL), the actual extent remains to be 
proven. The gasworks waste (spend oxide and ash) was encountered between 0.2 
and 0.6 m bgl within test pit TP5 where bright green staining and an unpleasant odour 
was noted. The earthworks contractor should use these indicators to identify buried 
gasworks waste, and seek assistance from the SQEP in case of any doubt.  

In order to avoid handling excavated material, and issues associated with stockpiling 
contaminated material, arisings should be placed directly into a truck located outside 
of the earthworks area – do not stockpile. Small amounts may be placed into plastic 
200 L drums and sealed awaiting removal. The truck must have a sealed bed in order 
to prevent any drip or spillage from the material during transport. Limit load sizes to 
avoid any spillages from overfilling. All loads of contaminated soil shall be covered 
while in transit to disposal facility to minimise dust and odour. 

Removed soil and waste shall generally be disposed of to Wellington City Council’s 
Southern Landfill, a Class 1 facility that is consented to accept such material. Landfill 
acceptance of excavated materials to be disposed offsite must be obtained before soil 
is removed. An application to dispose of gasworks wastes has already been made. The 
material shall be tracked using a waste transfer form (Appendix B). Soil will only be 
disposed to alternative route where testing confirms that it is suitable to do so and 
subject to facility resource consent and operator approval.  

Landfill disposal dockets and haulage details shall be retained to document the 
weight/volume of soil disposed. 

3.6 Imported fill 

Fill material being imported to the site shall be acceptable to Wellington City Council 
and at minimum meet the acceptance criteria in Section 4, Table 3. Any material 
meeting the MfE (2002) definition of cleanfill shall be deemed acceptable, that is: 

‘Material that when buried will have no adverse effect on people or the environment.  
Cleanfill material includes virgin natural materials such as clay, soil and rock, and other 
inert materials such as concrete or brick that are free of: 

• Combustible, putrescible, degradable or leachable components. 

• Hazardous substances. 

• Products or materials derived from hazardous waste treatment, hazardous 
waste stabilisation or hazardous waste disposal practices. 

• Materials that may present a risk to human or animal health such as medical 
and veterinary waste, asbestos or radioactive substances. 

• Liquid waste.’ 

3.7 Groundwater procedures 

It is not expected the proposed earthworks will encounter groundwater. If dewatering 
is required, the groundwater should be diverted to a retention system for testing. No 
groundwater should be discharged to the stormwater network until the laboratory 
testing shows it is appropriate to do so. 
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5. Contingency Plan 

Given the unexpected gasworks waste encountered during the DSI (Ref: HAIL), it is 
possible that other unexpected materials may be discovered. Warning signs may 
include petroleum hydrocarbon stained or odorous soil, unusually coloured soil, smoke 
or flame when disturbed, anthropogenic material such as refuse, intact or broken 
drums and containers, potential asbestos-containing materials. Any of these may pose 
health and safety hazards, and are unlikely to be suitable for reuse.    

In the first instance, the material should be photographed and then re-covered. 
The SQEP will assess the material and advise on its management.  A site contamination 
report shall be prepared.  Where relevant the report shall document: the nature and 
extent of the material; its suitability to remain on site (from an environmental impact 
and human health perspective); proposed disposal location and estimated volumes.   

The SQEP must immediately contact WCC in the event that further contamination is 
discovered and seek approval for these proposed Contingency Plan measures prior to 
them being implemented.  

In the event that significant waste burial pits are uncovered during earthworks the 
following shall be implemented: 

• Earthworks should cease in the area. The area should be cordoned off from 
worker access. 

• The SQEP shall attend the site and shall investigate the area.   

• Works may commence when investigations are completed and following 
approval from the Site Manager. 

• Areas of exposed impacted soil shall be limited. 

• If odours are observed, the downwind perimeter of the site shall be monitored 
for objectionable or offensive levels.  If objectionable or offensive odours are 
observed, works shall cease, and tarpaulins or a cover of soil applied to the 
source area.  Works may commence when there is no longer objectionable or 
offensive odour at or beyond the downwind site boundary. 

The above is an initial outline of what is being proposed. Actual measures to be 
implemented will be those recommended by the SQEP and approved by WCC. 

 

6. Complaints Procedure 

Site works will be undertaken in accordance with this CSMP.  

The Site Manager will ensure works are undertaken in accordance with this CSMP and 
this role will extend to one of Complaints Manager.  Complaints will be managed 
according to the following: 

• The Complaints register (Appendix C) will be held on site.   

• The Complaints Manager will form the primary contact for complaints and will 
complete the complaints register.   

• Potential conflicts or disputes will be referred to the Project Manager.   

• WCC shall be notified of received complaints on the same day. 
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7. Limitations 

This report has been prepared by HAIL Environmental for Miro Street Limited in 
accordance with the purpose and scope set out above, and the usual care and 
thoroughness of the consulting profession. Any use of any part of this report by any 
other party, or in any other context, is the responsibility of the user. Information from 
cited sources has not been independently verified unless specifically stated, and HAIL 
Environmental assumes no responsibility for any inaccuracy or omission therein. This 
report does not purport to give legal or financial advice. 
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Appendix A: Development Plan 
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Appendix B: Waste Transfer Form 





Declaration by generator 
 

 
I declare that the above waste application form is accurately described and in proper condition for transport in accordance with 
the Transport Act. 
I hereby accept full liability for any loss or damage, of whatsoever kind including direct or indirect, special or consequential 
loss arising as a result of any inaccuracy in or omission from the information provided by me and agree to fully indemnify 
The Wellington City Council for any claims which may be made against The Wellington City Council arising from such 
inaccuracies or omissions. 

 
Full name:  Dr. Dave Bull  

 

 
 

Signature:    

Date 21 /1 / 21  











Declaration by generator 
 

I declare that the above waste application form is accurately described and in proper condition for transport in accordance with 
the Transport Act. 
I hereby accept full liability for any loss or damage, of whatsoever kind including direct or indirect, special or consequential 
loss arising as a result of any inaccuracy in or omission from the information provided by me and agree to fully indemnify 
The Wellington City Council for any claims which may be made against The Wellington City Council arising from such 
inaccuracies or omissions. 

 
Full name:    

 

 
 
 
 

Signature:    Date / /   







Contaminated Site Management Plan 
188-208 Victoria Street and 263-269 Willis Street, Wellington  

  

1088 CSMP - Miro St DRAFT  Page 17 
22 January 2021 

Appendix C: Complaints Register 

Date: 

 

Time: 
 

Complainant 
Details: 

 

Weather at time 
of complaint: 

 

Complaint 
description 

 
 
 
 

Investigation of 
complaint 
(provide details of 
what was assessed 
in relation to the 
complaint): 

 

Investigation 
date: 

 

Findings of 
investigation: 

 
 
 
 
 

Remedial 
measures 
undertaken: 

 
 

Was Hutt City 
Council notified? 

 

Any further 
actions required 
by Hutt City 
Council? If so, 
provide details. 

 

Update provided 
to complainant? 
Date? 
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1.5 Statutory requirements 

Special legislation for the project includes requirement for a contamination management 

plan. 

1.6 Distribution of plan 

Copies of this plan shall be held in the MPA office (175 Taranaki Street). 

2  SITE DESCRIPTION 

2.1 Location  

The site is located on and north of Buckle Street, Wellington.  The approximate areas of 

the proposed enabling works, interim road, haul road, laydown area, and underpass are 

shown on Figure 1 below, and the overlying park is shown on Drawing MP-11-90100 

overleaf.  The surrounding environment comprises: 

 North: commercial buildings, school, Te Papa collections building. 

 South: roadway, beyond which lie war memorial and residential buildings. 

 East and west: roadways and commercial buildings. 

 

 

Figure 1: Location of works area (source: MP-11-90100) 
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2.2 Geology and hydrology 

Based on geotechnical investigations carried out at the site July – August 2012, a 

greywacke rock ridge runs across the middle of the site trending to the northeast.  The 

top of the ridge is mangled with residual soil. Valleys either site comprise silt and sand 

alluvial deposits with minor gravel.  Test pits in October 2012 indicate imported fill in 

some locations, ranging up to 2 m deep.  

The nearest surface water to the site is Wellington Harbour, approximately 1 km north of 

the site.  Stormwater at and around the site discharges to the harbour via the WCC 

stormwater network.  

The topography of the site slopes downward to the northwest and southeast.  Based on 

local topography and surface water features, groundwater flow direction is expected to be 

toward the north-northeast.  

Depth to ground water measured in geotechnical investigations varies from 2.4 to 4.5 m 

below ground level.  

2.3 Site history 

The history of the site is summarised in a report prepared by SKM, titled Transport 

Improvements Around the Basin Reserve, Technical Report — Contaminated Land 

Investigations. This report provides a partial site history for 50 Buckle Street, 60 Buckle 

Street, and the northeast corner of Buckle and Tory Streets. The site histories are not 

complete for these sites, and no histories are provided for other sites. 

In 2 locations, hydrocarbon contaminated soil is likely present:   

 50 Buckle Street (former Mobil): underground fuel storage tanks removed in 2007. 

Petroleum hydrocarbons including BTEX (benzene, toluene, ethylbenzene, and xylenes) 

detected in soil beneath dispenser.  This soil was left in place, because concentrations were 

below residential guidelines. While some BTEX will have degraded since 2007, residual 

contamination above background is likely still present.  Based on the depth of the former 

tanks, this soil is not likely to be encountered during enabling works.  

 Corner Buckle and Tory (former Hertz): underground 10,000-L petrol tank removed 2008.  

Trace toluene detected beneath dispenser in soil that was left in place.  

There is no comment in desk study report on placement of fill material.  Fill material is 

known to be present. The source of the fill is unknown.  Contaminants commonly 

encountered in fill materials in Wellington include metals, polycyclic aromatic 

hydrocarbons (PAH), and if construction debris is present, asbestos.  

3  DESCRIPTION OF PROPOSED WORKS 

3.1 Enabling works – interim road 

 Remove existing concrete and foundation debris. 

 Excavate to finished level. Maximum depth from existing ground surface to proposed 

finished level approximately 1.6 m.  

 Excavate a further 590 mm below finished level for subgrade preparation.  In localised 

areas of weak material (if any), undercut a further 500 mm below subgrade preparation 

level.   

 Import material to form subgrade and construct temporary road.  

Groundwater is not expected to be encountered during the enabling works.    
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Approximate volume to be excavated: 7,700 m
3

. 

3.2 Enabling works - service trench south of school 

Soil to be excavated to install underground services. Groundwater is not expected to be 

encountered.  Approximate volume to be excavated: 120 m
3

. 

3.3 Enabling works – laydown area and haul road 

Prepare laydown area and north haul road when interim road open. Assume excavation to 

1 m depth. 

3.4 Underpass 

Method for earthworks to be confirmed.  Key elements affecting CLMP comprise removal 

of existing road and structures, excavation up to approximately 10 m below existing 

ground level, and dewatering.  Approximate volume to be excavated: 55,000 m
3

.  

3.5 Park 

Method for earthworks to be confirmed. Levels have been built up as part of the 

underpass works, then the work transitions into constructing pavements and finished 

surfaces.  Key elements affecting CLMP comprise: 

 Finished surfaces with potentially exposed soil, including grassed lawns, garden 

beds, and rain gardens.  These are to be constructed with imported clean materials, 

comprising 4,000-5,000 m
3 

of imported hard fill and 3,800 m
3

 of imported topsoil 

for raingardens and turf areas.   

 Cut to waste 1,450 m
3

 from the area of the Australian Memorial, interim road, and 

laydown area.  

 Excavation and removal of surplus material in localised areas for pavement 

construction (e.g., cut to 400 mm depth), tree pits, and foundations for the 

Australian Memorial. Estimeated excavation volumes  

Groundwater is not expected to be encountered during the park works. 

4  BASIS FOR GUIDELINE VALUES 

Guideline values for soil and groundwater are summarised in Tables 2A and 2B.  

4.1 Offsite disposal  

4.1.1 Soil 

For soil being disposed offsite, the following guidelines must be considered to ensure the 

appropriate disposal location is selected. 

 Cleanfill: Wellington Regional Council follows the Ministry for the Environment’s (MfE) 

definition of cleanfill. Material with concentrations of contaminants in excess of 

background cannot be disposed of as cleanfill. Background concentrations are provided in 

GWRC/URS, 2003, Determination of common pollutant background soil concentrations for 

the Wellington region; greywacke soil.  

 Landfill: Material which cannot be disposed of as cleanfill must be disposed of at a 

consented landfill facility (e.g. Southern Landfill) provided landfill acceptance criteria can 

be met. The acceptance criteria for Southern Landfill generally follow MfE’s Waste 

Acceptance Criteria for Class A Landfills (2003).  
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 Pre-treatment: If the landfill acceptance criteria are exceeded, material may require pre-

treatment, either onsite or at a specialist waste treatment facility (e.g. Transpacific, 

Seaview) prior to being accepted at landfill. 

 Asbestos: Asbestos-containing material is likely suitable for disposal at landfill, but will 

require special handling at the landfill (i.e. additional cost).  

4.1.2 Groundwater 

For groundwater being disposed offsite (e.g. dewatering) the following guidelines should 

be considered to ensure appropriate management.  

 If groundwater is to be discharged to the sewer, contaminant concentrations are compared 

to guidelines provided in Wellington City Council (WCC)’s Trade Waste Bylaw (2004). The 

bylaw provides maximum concentrations permissible for an acceptable discharge to trade 

waste. If water contains concentrations above these guidelines, discharge to trade waste is 

prohibited. A permit would be required from WCC for any discharge to trade waste. 

 If groundwater is to be discharged to Stormwater, contaminant concentrations are 

compared to the marine trigger values provided in the Australian and New Zealand 

Environment Conservation Council’s Australian and New Zealand Guidelines for Fresh and 

Marine Water Quality (ANZECC, 2000). Due to significant attenuation and dilution likely to 

occur between the site and the harbour, the trigger values for protection of 80% of species 

are used for the initial comparison. 

4.2 Reuse on site 

MfE’s ‘National Environmental Standards for Assessing and Managing Contaminants in 

Soil to Protect Human Health’ (NES (Soil)) provide soil contaminant standards (SCS) that 

define an adequate level of protection for human health for a range of land-uses.  

 Soil to be placed in unpaved park areas shall be assessed against the SCS for recreational 

land use.  Where SCS are not available, residential guidelines from New Zealand and 

international guideline documents shall be used, in accordance with MfE’s recommended 

hierarchy of guidelines.  

 Soil beneath paved areas: future site users will not be directly exposed to soil beneath the 

roadway and other paved areas. The accompanying document to the NES, ‘Methodology for 

Deriving Standards for Contaminants in Soil to Protect Human Health’ (the Methodology, 

MfE, 2011) notes that where there is no direct contact with soil there is no risk of exposure 

of future site users to non-volatile (e.g., metals, asbestos) and therefore no SCS for non-

volatiles.  Inhalation of volatile contaminants (e.g. PAH, which are semi-volatile) is a 

potential exposure pathway for future site users only if there are enclosed building spaces 

overlying contaminated ground, in which vapours could accumulate.  Therefore, for soil to 

be placed beneath paved surfaces or beneath >0.6 m clean cover, PAH shall be compared 

to the guidelines for the inhalation only exposure pathway in ‘Guidelines for Assessing and 

Managing Petroleum Hydrocarbon-Contaminated Sites in New Zealand’ (MfE, 1997).  

4.3 Excavation worker protection 

4.3.1 Soil 

The NES does not contain guidelines for protection of excavation workers. The 

Methodology states that the worker protection guidelines (e.g. MfE and Ministry of 

Health’s (MoH) ‘Health and Environmental Guidelines for Selected Timber Treatment 

Chemicals’ (1997) and MfE’s ‘Guidelines for Assessing and Managing Petroleum 

Hydrocarbon-Contaminated Sites in New Zealand’ (1999)) are at least 10 times too 

conservative.  To provide some assessment of contaminant concentrations in terms of 

worker exposure, results shall be compared with 10 times the worker protection guideline 

values. 
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Asbestos is assessed using guidance from the UK Interdepartmental Committee on the 

Redevelopment of Contaminated Land (‘Asbestos on Contaminated Sites, ICRCL Guidance 

Note 64/85’, second edition, October 1990). The action level is 0.001% asbestos by 

weight in soil. 

4.3.2 Groundwater 

Site workers may come into contact with groundwater at the site during dewatering. The 

MoH’s ‘Drinking-water Standards for New Zealand’ (NZDWS, 2005, revised 2008) is used 

as a conservative guideline for the protection of workers in relation to contact with 

groundwater. 
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6.2.3 Laydown area and North Haul Road 

The extent of contaminated fill has been defined. Contaminated fill is present east of VP03.  

At HR02 fill is clean to 0.9 m depth, but a black contaminated lens is present at 0.9 m 

depth.   

No soil exceeds guidelines for recreational use.  In terms of contamination, it may be used 

in any paved or unpaved areas.  There may be geotechnical constraints on re-use. 

If fill from the area east of VP03 is to be reused on site it must be placed above the water 

table.  

6.2.4 Underpass 

The extent of contaminated fill in the underpass area has been defined. Contaminated fill is 

present at and west of MR09 and at MR11.  No soil exceeds guidelines for recreational use 

except for fill at 0.75 m depth at MR01.  

Soil may be used above the groundwater table in any paved area (provided it is 

geotechnically suitable).   

If excavated fill from around MR01, MR02, MR09, or MR11 is to be reused on site, it must 

be placed above the water table.   

Fill from around MR01 cannot be reused in unpaved areas.   All other soil excavated from 

the underpass could be reused in unpaved areas (pending geotechnical suitability).   

6.2.5 Park 

The Park overlies the areas described above, and soil management in each area is to be 

carried out in accordance with the requirements for these areas.   

Where excavations for the park are into clean imported fill that has been placed as part of 

previous works, the clean fill can be placed in paved or unpaved areas, provided the source 

was clean quarried fill, and no contaminants have been allowed to contact the fill since 

placement, and provided it is geotechnically suitable.  

6.3 Excavation procedures 

6.3.1 Enabling works – Interim Road 

Excavation areas are shown on Figure 2 in Appendix A. Chainage is taken from the Interim 

Road plans. 

6.3.1.1 Interim Road from chainage 300 to 380  

Contaminated fill in this area is characterised by gravel material: 

 All fill is to be disposed to landfill.  Once natural ground is exposed, 

remainder of excavation may be disposed as clean fill. Environmental 

scientist to observe excavations and confirm when natural ground has been 

reached. 

 A clear procedure must be established on site to identify which trucks are 

transporting contaminated fill. This may comprise excavating all fill first, 

and noting the time period and the number of trucks leaving the site 

during this period. If fill is deeper in some area (e.g., eastern end) may 

have dedicated trucks transporting contaminated fill.   Follow contaminated 

soil transport procedures at Section 6.8. 
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6.3.1.2 Interim Road from chainage 140 to 300 

All material is clean and may be taken to clean fill.   

If unexpected contamination is identified (e.g., odour, staining) follow 

procedures in Section 8. 

6.3.1.3 Interim Road from chainage 100 to 140 

Contaminated fill in this area is characterised by presence of red-brick 

fragments. It is present at different depths in this area (below 0.6 m at VP13; 

from surface to 0.4 m at VP12).  Either: 

 Manage all fill cut from this area as contaminated fill, OR 

 Environmental scientist to be present on site to identify materials suitable 

for clean fill (based on observations in VP12 and VP13). 

Contaminated fill must to be transported following procedures at Section 6.8. 

6.3.1.4 Interim Road from chainage 35 to 100 

Fill to 0.6 m below finished level is clean and may be taken to clean fill.  

If undercut is required (i.e., >0.6 m below finished level), the extra fill 

excavated must be taken to landfill. Follow contaminated soil transport 

procedures at Section 6.8.  

6.3.2 Service trench south of school 

All material to be excavated from the service trench is clean and may be taken to clean fill.   

If unexpected contamination is identified (e.g., odour, staining) follow procedures in 

Section 8. 

6.3.3 Laydown area and North Haul Road 

Excavation areas discussed below are shown on Figure 2. Chainage is taken from the 

Underpass plans. For all areas: 

 Contaminated fill must be transported following procedures at Section 6.8. 

 If unexpected contamination is identified (e.g., odour, staining) follow procedures in Section 

8. 

6.3.3.1 Laydown area works from chainage 460 to 520 

All fill is to be disposed to landfill.   

Once natural ground is exposed, remainder of excavation may be disposed as 

clean fill. 

6.3.3.2 Laydown area works from chainage 420 to 460 

This area is mostly clean, with a thin lens of contaminated black clay at 0.9 m.  

The clay lens must be managed as contaminated.  

Fill above the clay and natural ground underlying the clay can be managed as 

clean fill. 

6.3.3.3 Laydown area works from chainage 300 to 420 

All material is clean and may be taken to clean fill.   

6.3.3.4 Laydown area works from chainage 240 to 300 

All fill is to be disposed to landfill.   
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Once natural ground is exposed, remainder of excavation may be disposed as 

clean fill. 

6.3.4 Underpass  

Excavation areas discussed below are shown on Figure 2. Chainage is taken from the 

Underpass plans. For all areas: 

 Contaminated fill must be transported following procedures at Section 6.8. 

 If unexpected contamination is identified (e.g., odour, staining) follow procedures in Section 

8. 

6.3.4.1 Underpass from chainage 480 to 520  

Fill in this area is contaminated.  Once natural ground is exposed, remainder of 

excavation may be disposed as clean fill. 

6.3.4.2 Underpass from chainage 300 to 480 

All material is clean and may be taken to clean fill.   

6.3.4.3 Underpass from chainage 200 to 300 

Fill in this area is contaminated.  Once natural ground is exposed, remainder of 

excavation may be disposed as clean fill. 

Note: fill material from chainage 230 to 260 exceeds parkland guidelines and 

may not be reused on site in unpaved areas (see Figure 2). 

6.3.5 Park 

The Park overlies the areas described above, and soil management in each area is to be 

carried out in accordance with the requirements for the relevant underlying area.   

Where excavations for the park are into clean imported fill that has been placed as part of 

previous works, the clean fill can be placed in paved or unpaved areas, provided the source 

was clean quarried fill, and no contaminants have been allowed to contact the fill since 

placement, and provided it is geotechnically suitable.  

6.4 Stockpiling 

Where possible, soil shall be loaded directly into trucks for transport.  If stockpiling cannot 

be avoided: 

 Stockpiles of contaminated soil shall be covered with tarpaulins to prevent contaminated 

stormwater runoff, or provided with separate bunding from clean soil stockpiles to prevent 

cross-contamination.   

 If asbestos is known or potentially present, stockpiles shall be covered with tarpaulins or 

kept damp using a water spray to prevent generation of dust.   

6.5 Odour control 

No odorous soil has been identified in the area of enabling works, so no routine odour 

controls for contaminated soil are required.  See Section 5.3 for contingency actions in the 

event unexpected odorous material is encountered. 

6.6 Dust control 

Dust shall be controlled as necessary through use of water spray via a hose and water truck 

or onsite water tap.   
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Excessive water spraying shall be avoided to prevent generation of runoff water or leachate. 

6.7 Asbestos containing material 

If asbestos containing fill is identified, the following procedures shall be followed: 

 The time that asbestos containing material is exposed shall be minimised. 

 Asbestos material shall be kept damp at all times when it is exposed.  

 If asbestos containing material is exposed, operators shall take appropriate precautions, as 

advised by the Occupational Health and Safety Adviser (e.g., dust masks, half-respirators). 

 If asbestos containing fill is to be reused on site it must be placed beneath a minimum of 

0.6 m clean material. 

 If asbestos containing fill is to be disposed offsite: 

 It must not be disposed as clean fill. 

 The landfill operator shall be advised of the presence of asbestos (special handling 

requirements). 

 Asbestos containing material shall be kept separate from other fill material to minimise the 

amount of material that has to be disposed as asbestos waste (asbestos waste has a 

significantly higher landfill disposal cost).  

6.8 Transport and disposal of contaminated soil  

There must be no discharge of dust from trucks carrying contaminated soil.  Trucks shall 

be managed to prevent discharge of dust.  Depending on the soil/fill type being 

transported, this may include covering or dampening.  

Where possible, truck wheels shall be kept away from areas of exposed contaminated soil 

on site.  

If truck wheels contact exposed contaminated soil, wheels shall be brushed or washed if 

necessary before exiting the site, to prevent discharge of contaminated material.  

All shipments of soil to landfill shall be tracked using a manifest procedure to ensure all 

soil shipped from the site is received at the landfill.  

Landfill receipts shall be retained for inclusion in the Site Validation Report (see Section 7). 

6.9 Imported material 

Clean quarry sourced fill does not need to be tested, but documentation must be 

maintained to verify the source of the fill, to be included in the Site Validation Report.  

Imported fill that is not clean quarried fill must be tested for metals and PAH at a rate of 1 

sample per 100 m
3

.  Imported fill must meet the guidelines for recreational site use if it is 

to be used in unpaved areas. The source of all non-quarried imported fill materials and 

records of test results and placement location must be documented for inclusion in the Site 

Validation Report.  
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7  WATER MANAGEMENT 

7.1 Stormwater management 

Stormwater shall be managed in accordance with the Erosion and Sediment Control Plan for 

the works.   

During any periods when contaminated soil is exposed, any sediment collected in sediment 

control devices shall be managed as contaminated material, unless testing shows 

otherwise.  

7.2 Groundwater management 

The excavation for enabling works is not expected to extend below the groundwater table.  

Monitoring has shown that groundwater quality entering the excavation will meet surface 

water quality guidelines and drinking water standards. Therefore, no additional controls are 

proposed to manage groundwater due to contamination. 
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8  CONTINGENCY PLAN 

8.1 Unexpected contamination encountered 

If unexpected contamination is encountered, an Environmental Scientist shall inspect the 

potentially contaminated material.   

If the material has to be excavated, it must be stockpiled separately from clean materials to 

prevent cross contamination.  Potential to generate contaminated stormwater runoff and 

dust generation must be minimised.   

Depending on the outcome of the Environmental Scientist’s assessment, the material may 

need to be held on site pending the results of testing.  

8.2 Unexpected structures encountered 

No underground storage tanks are known to be present.  However, based on the 

commercial history of the site, there is potential that unexpected structures may be 

encountered.  

Note: the archaeology plan has specific requirements regarding artefacts encountered.  

Underground storage tanks and associated pipework 

If underground storage tanks or chemical transfer pipework is encountered: 

 Check for presence of product. If product is present, it must be removed (e.g., vacuum truck, 

specialist waste disposal contractor).  Keep records of disposal location (dated receipts).  

 Environmental Scientist to observe structure before removal and base of excavation after 

structure is removed, and complete MfE tank removal form to document the process.  This 

may require stockpiling of contaminated soil pending test results.   

 Tank must be disposed to an appropriate facility, or via a specialist tank disposal company.  

Keep records of disposal location.  

8.2.1 Historical foundations (concrete, brickwork) 

In accordance with MfE guidelines, the following materials are acceptable as clean fill: 

 Cured (weathered) asphalt. 

 Bricks, glass, tiles, and ceramics. 

 Unreinforced concrete.  Reinforced concrete is acceptable provided reinforcing steel is cut 

off at the concrete face. 

 Fibre cement building products, provided they do not contain asbestos.  These materials 

must be tested for asbestos before disposal to clean fill. This may require stockpiling of 

these materials pending test results.   

If asbestos containing building materials are encountered (e.g., Super 6 roofing materials, 

thermal pipe insulation), these must be removed by an authorised contractor and the works 

documented.  
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8.3 Odour 

If odorous material is encountered: 

 Stop the discharge of odour by covering the material. 

 Environmental Scientist to inspect the material and advise on further actions. This may 

include testing or field screening.  

 Minimise the time odorous excavations are exposed. 

8.4 Extreme rainfall events  

The potential outcome of an extreme rainfall event is a discharge of contaminated 

sediment to stormwater.  The contingency actions provided in the Erosion & Sediment 

Control Plan, prepared under separate cover, are applicable to clean and contaminated soil.  

If contaminated material enters sediment control devices, then any sediment removed from 

the control devices must be managed as potentially contaminated material (i.e., dispose to 

consented landfill, or test to check whether material is clean). 

8.5 Review 

Immediately following an event where contingency action was required, a review of the 

circumstance leading to the event will be undertaken, along with the response and its 

effectiveness.  Based upon the outcome of the review, the CLMP may be updated. 
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9  HEALTH AND SAFETY 

Contaminated soil is known to be present on the site.  Testing has not shown levels that 

exceed worker protection standards.   As a precaution, measures shall be taken during 

earthworks when contaminated soil is present to reduce or eliminate potential human 

health effects arising from exposure to contaminated soil.  This shall be achieved through 

adequate site establishment prior to the works, and the use of appropriate health and 

safety procedures and personal protective equipment (PPE). 

9.1 Site establishment 

The site is fenced and secure, preventing the general public entering the site.   

Workers shall receive an induction outlining the nature of the potential contamination, 

possible exposure pathways, and PPE to prevent exposure.  

9.2 General safety requirements 

The contractor shall prepare and a site specific health and safety plan prior to 

commencement of remedial works.  The plan should be based on the New Zealand 

Department of Labour publication Health and Safety Guidelines on the Cleanup of 

Contaminated Sites. This CLMP focuses on hazards associated with contamination only. 

9.3 Hazard identification  

The following potential hazards specific to contamination may be encountered: 

 Exposure to contaminated fill by skin contact. 

 Incidental ingestion by eating or drinking in unsafe areas, or inadequate hygiene. 

 Inhalation of dust. 

9.4 Hazard management 

The following practices shall be followed to minimise hazards associated with 

contamination: 

 All workers should minimise skin exposure to soil, including wearing disposable gloves if 

handling contaminated soil. 

 No eating, drinking, or smoking shall be permitted in the excavation area if contaminated 

material is exposed.  Eating, drinking, and smoking shall only be permitted offsite or well 

away from excavation areas. 

 Hand to mouth and hand to face contact shall be avoided on site. 

 All personnel are to remove protective clothing (e.g., gloves), and wash hands prior to 

eating, drinking, or smoking. 

 Dust masks shall be available at all times.  Dust is to be controlled using water spray, 

therefore the intention to provide dust masks is for workers to use masks as necessary while 

damping dust. 

 If asbestos-containing material is identified, material shall be kept damp or covered to 

prevent generation of dust.  

 If asbestos containing material is exposed, operators shall take appropriate precautions, as 

advised by the Occupational Health and Safety Adviser (e.g., dust masks, half-respirators) 
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10  VALIDATION 

10.1 Monitoring 

During the works, a daily inspection shall be made by the contractor of any areas of 

exposed contaminated soil including contaminated soil stockpiles. This includes areas 

pending testing to confirm whether contamination is present.  Inspections shall check: 

 No discharges of dust or odour. 

 Contaminated soil stockpiles are covered to prevent stormwater contacting soil, or all 

stormwater runoff from contaminated or potentially contaminated areas is contained.     

All contaminated material that is disposed off site shall be monitored by recording all truck 

movements carrying contaminated soil. 

10.2 Recordkeeping  

The following records will be maintained in the Site Office: 

 Areas of known contamination.  

 Daily inspections – the daily record shall identify the specific areas being excavated and 

whether material disposed off site is sent to clean fill or landfill.  

 Weekly reports – prepared by the Engineer, including instructions to Contractor. 

 Risk register records. 

 During the period when contaminated soil is present on site the following additional records 

shall be maintained: 

 Confirmation of set-out of excavation areas/delineation of contaminated soil, by survey and 

photographic records. 

 Records of all deliveries of contaminated soil to landfill, including any sediment removed 

from stormwater treatment devices. 

 If fill requiring pre-treatment is to be treated on site, records of the pre-treatment process 

employed, confirming that the process followed was the same process as used in trials (TCLP 

testing).  

 Test results from any accumulated stormwater discharged from the site (if any). 

 Records of volumes of contaminated water removed from the site by vacuum truck (if any) 

and disposal facility. 

10.3 Reporting 

On completion of the works, a site validation report compiling all records shall be prepared 

in accordance with MfE’s Contaminated Land Management Guidelines No. 1 - Reporting on 

Contaminated Sites in New Zealand (MfE 2003). 
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11  APPLICABILITY 

This report has been prepared for the benefit of MPA with respect to the particular brief 

given to us and it may not be relied upon in other contexts or for any other purpose 

without our prior review and agreement. 
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APPENDIX A:   Figures 

 Investigation locations 

 Cross sections 
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3 February 2012 
Project No. 42780870 
 

Multi Civil Contractors Ltd 
19 Jamaica Drive 
Grenada North 
Wellington 
  
Attention: Jim Ginty 

Director 
  
Dear Jim 
 
Subject: Underground Diesel Storage Tank Decommissioning at Bogarts Corner, 

Corner of Ellice Street and Cambridge Terrace, Wellington 

This letter and the accompanying tank pull report have been prepared for Multi Civil Contractors 
Ltd (Multi Civil) by URS New Zealand Ltd (URS).  They document soil sampling associated with the 
removal of a 4000 L underground storage tank (UST) and a petroleum hydrocarbon residuals 
assessment undertaken at Bogarts Corner, corner of Ellice Street and Cambridge Terrace, 
Wellington.   

1 Risk Assessment Context 

The assessment has been conducted in accordance with the Ministry for the Environment 
“Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New 
Zealand”, 1999, hereafter referred to as the Oil Industry Guidelines. 

A commercial building with several shops was previously located at the site.  The site building was 
demolished the week prior to the tank removal.  The diesel UST associated with the site had been 
used to supply a diesel boiler for the heating of a site building.  

URS understand that the site is to be developed into a recreational park.  In view of this, the 
assessment has been conducted using Oil Industry Guidelines Soil Acceptance Criteria for both 
Commercial/Industrial and Residential Land Uses as screening criteria against which to benchmark 
soil quality.  The Commercial/Industrial Criteria are protective of the former and current site use.  
The Residential Criteria are considered to be conservatively protective of future recreational users 
of the site; there are no Recreational criteria given in the Oil Industry Guidelines. 

Groundwater has been classified as “not sensitive” according to the methodology of the Oil Industry 
Guidelines (Section 5.2.3). 

2 Site Works 

Multi Civil removed the 4,000 L diesel UST on 10 January 2012.   

URS collected ten soil samples during excavation and removal of the UST; one sample was 
collected from bedding material from the tank pit, one sample was collected from beneath the base 
of the tank and eight samples were collected from the walls of the tank pit.  No lines associated 
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R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
are not accredited.

A N A L Y S I S    R E P O R T Page 1 of 2

Client:

Contact: S Lowe
C/- URS New Zealand Limited
PO Box 3367
WELLINGTON 6140

URS New Zealand Limited Lab No:

Date Registered:

Date Reported:

Quote No:

Order No:

Client Reference:

Submitted By:

967625
11-Jan-2012
18-Jan-2012
36794
.
42780870 Bogarts Corner (M
S Lowe

SPv1

Sample Type: Soil

Sample Name:

Lab Number:

BC002
10-Jan-2012

BC003
10-Jan-2012

BC008
10-Jan-2012

BC009
10-Jan-2012

967625.2 967625.3 967625.5 967625.8 967625.9

BC005
10-Jan-2012

Individual Tests

g/100g as rcvd 79 75 65 81 78Dry Matter

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 10 < 9 < 11 < 8 < 9C7 - C9
mg/kg dry wt < 20 < 20 40 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 104 < 40 < 40C15 - C36
mg/kg dry wt < 70 < 70 144 < 70 < 70Total hydrocarbons (C7 - C36)

Sample Name:

Lab Number:

BC010
10-Jan-2012
967625.10

Individual Tests

g/100g as rcvd 72 - - - -Dry Matter

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 10 - - - -C7 - C9
mg/kg dry wt 320 - - - -C10 - C14
mg/kg dry wt 1,680 - - - -C15 - C36
mg/kg dry wt 1,990 - - - -Total hydrocarbons (C7 - C36)

Analyst's Comments

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.2 - Chain of Custody

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil

Test Method Description Default Detection Limit Samples

2-3, 5,
8-10

Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
as received sample

-

2-3, 5,
8-10

Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.

0.10 g/100g as rcvd



These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

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

Ara Heron BSc (Tech)
Client Services Manager - Environmental Division

Lab No: 967625 v 1 Hill Laboratories Page 2 of 2
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Sample Type: Soil
Sample Name:

Lab Number:

S01@ 0.5m
02-Jul-2022

S01@ 1.5m
02-Jul-2022

S04@ 2m
02-Jul-2022

S08@ 0.5m
02-Jul-2022

3026449.1 3026449.2 3026449.3 3026449.4 3026449.5

S04@ 0.5m
02-Jul-2022

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 20 < 20 < 20 < 20 < 20C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 < 40 < 40 < 40C15 - C36
mg/kg dry wt < 80 < 80 < 80 < 80 < 80Total hydrocarbons (C7 - C36)

BTEX in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.2 - < 0.3 -Benzene
mg/kg dry wt - < 0.3 - < 0.3 -Ethylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -Toluene
mg/kg dry wt - < 0.4 - < 0.5 -m&p-Xylene
mg/kg dry wt - < 0.3 - < 0.3 -o-Xylene

Halogenated Aliphatics in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -Bromomethane (Methyl Bromide)
mg/kg dry wt - < 0.3 - < 0.3 -Carbon tetrachloride
mg/kg dry wt - < 0.3 - < 0.3 -Chloroethane
mg/kg dry wt - < 0.3 - < 0.3 -Chloromethane
mg/kg dry wt - < 0.5 - < 0.5 -1,2-Dibromo-3-chloropropane
mg/kg dry wt - < 0.3 - < 0.3 -1,2-Dibromoethane (ethylene

dibromide, EDB)
mg/kg dry wt - < 0.3 - < 0.3 -Dibromomethane
mg/kg dry wt - < 0.3 - < 0.3 -1,3-Dichloropropane
mg/kg dry wt - < 0.5 - < 0.5 -Dichlorodifluoromethane
mg/kg dry wt - < 0.3 - < 0.3 -1,1-Dichloroethane
mg/kg dry wt - < 0.3 - < 0.3 -1,2-Dichloroethane
mg/kg dry wt - < 0.3 - < 0.3 -1,1-Dichloroethene
mg/kg dry wt - < 0.3 - < 0.3 -cis-1,2-Dichloroethene
mg/kg dry wt - < 0.3 - < 0.3 -trans-1,2-Dichloroethene
mg/kg dry wt - < 4 - < 5 -Dichloromethane (methylene

chloride)
mg/kg dry wt - < 0.3 - < 0.3 -1,2-Dichloropropane
mg/kg dry wt - < 0.3 - < 0.3 -1,1-Dichloropropene
mg/kg dry wt - < 0.3 - < 0.3 -cis-1,3-Dichloropropene
mg/kg dry wt - < 0.3 - < 0.3 -trans-1,3-Dichloropropene
mg/kg dry wt - < 0.3 - < 0.3 -Hexachlorobutadiene
mg/kg dry wt - < 0.3 - < 0.3 -1,1,1,2-Tetrachloroethane
mg/kg dry wt - < 0.3 - < 0.3 -1,1,2,2-Tetrachloroethane
mg/kg dry wt - < 0.3 - < 0.3 -Tetrachloroethene

(tetrachloroethylene)
mg/kg dry wt - < 0.3 - < 0.3 -1,1,1-Trichloroethane
mg/kg dry wt - < 0.3 - < 0.3 -1,1,2-Trichloroethane
mg/kg dry wt - < 0.3 - < 0.3 -Trichloroethene

(trichloroethylene)
mg/kg dry wt - < 0.3 - < 0.3 -Trichlorofluoromethane
mg/kg dry wt - < 0.5 - < 0.5 -1,2,3-Trichloropropane
mg/kg dry wt - < 0.3 - < 0.3 -1,1,2-Trichlorotrifluoroethane

(Freon 113)
mg/kg dry wt - < 0.3 - < 0.3 -Vinyl chloride

Haloaromatics in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -Bromobenzene
mg/kg dry wt - < 0.3 - < 0.3 -1,3-Dichlorobenzene
mg/kg dry wt - < 0.3 - < 0.3 -4-Chlorotoluene
mg/kg dry wt - < 0.3 - < 0.3 -Chlorobenzene

(monochlorobenzene)
mg/kg dry wt - < 0.3 - < 0.3 -1,2-Dichlorobenzene
mg/kg dry wt - < 0.3 - < 0.3 -1,4-Dichlorobenzene
mg/kg dry wt - < 0.3 - < 0.3 -2-Chlorotoluene
mg/kg dry wt - < 0.3 - < 0.3 -1,2,3-Trichlorobenzene
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Sample Type: Soil
Sample Name:

Lab Number:

S01@ 0.5m
02-Jul-2022

S01@ 1.5m
02-Jul-2022

S04@ 2m
02-Jul-2022

S08@ 0.5m
02-Jul-2022

3026449.1 3026449.2 3026449.3 3026449.4 3026449.5

S04@ 0.5m
02-Jul-2022

Haloaromatics in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -1,2,4-Trichlorobenzene
mg/kg dry wt - < 0.3 - < 0.3 -1,3,5-Trichlorobenzene

Monoaromatic Hydrocarbons in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -n-Butylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -tert-Butylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -Isopropylbenzene (Cumene)
mg/kg dry wt - < 0.3 - < 0.3 -4-Isopropyltoluene (p-Cymene)
mg/kg dry wt - < 0.3 - < 0.3 -n-Propylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -sec-Butylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -Styrene
mg/kg dry wt - < 0.3 - < 0.3 -1,2,4-Trimethylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -1,3,5-Trimethylbenzene

Ketones in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 40 - < 50 -2-Butanone (MEK)
mg/kg dry wt - < 8 - < 9 -4-Methylpentan-2-one (MIBK)
mg/kg dry wt - < 40 - < 50 -Acetone
mg/kg dry wt - < 0.3 - < 0.3 -Methyl tert-butylether (MTBE)

Trihalomethanes in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -Bromodichloromethane
mg/kg dry wt - < 0.5 - < 0.5 -Bromoform (tribromomethane)
mg/kg dry wt - < 0.3 - < 0.3 -Chloroform (Trichloromethane)
mg/kg dry wt - < 0.3 - < 0.3 -Dibromochloromethane

Other VOC in Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -Carbon disulphide
mg/kg dry wt - < 0.3 - < 0.3 -Naphthalene

Sample Name:

Lab Number:

S08@ 2m
02-Jul-2022

S09@ 0.5m
02-Jul-2022

S07@ 0.5m
02-Jul-2022

S07@ 2.5m
02-Jul-2022

3026449.6 3026449.7 3026449.8 3026449.9 3026449.10

S09@ 1.5m
02-Jul-2022

Individual Tests

g/100g as rcvd 76 76 75 87 84Dry Matter

Heavy Metals, Screen Level

mg/kg dry wt 3 19 8 5 5Total Recoverable Arsenic
mg/kg dry wt < 0.10 3.0 < 0.10 < 0.10 < 0.10Total Recoverable Cadmium
mg/kg dry wt 11 32 10 15 24Total Recoverable Chromium
mg/kg dry wt 5 1,470 6 8 14Total Recoverable Copper
mg/kg dry wt 9.6 2,300 15.3 18.9 14.4Total Recoverable Lead
mg/kg dry wt 7 22 7 10 14Total Recoverable Nickel
mg/kg dry wt 34 1,530 36 121 54Total Recoverable Zinc

Polycyclic Aromatic Hydrocarbons Screening in Soil*

mg/kg dry wt < 0.4 25 < 0.4 < 0.3 < 0.3Total of Reported PAHs in Soil
mg/kg dry wt < 0.013 0.23 < 0.013 < 0.012 < 0.0121-Methylnaphthalene
mg/kg dry wt < 0.013 0.23 < 0.013 < 0.012 < 0.0122-Methylnaphthalene
mg/kg dry wt < 0.013 0.23 < 0.013 < 0.012 < 0.012Acenaphthylene
mg/kg dry wt < 0.013 0.050 < 0.013 < 0.012 < 0.012Acenaphthene
mg/kg dry wt < 0.013 0.34 < 0.013 < 0.012 < 0.012Anthracene
mg/kg dry wt < 0.013 1.88 < 0.013 < 0.012 < 0.012Benzo[a]anthracene
mg/kg dry wt < 0.013 2.4 < 0.013 < 0.012 < 0.012Benzo[a]pyrene (BAP)
mg/kg dry wt < 0.04 3.5 < 0.04 < 0.03 < 0.03Benzo[a]pyrene Potency

Equivalency Factor (PEF) NES*
mg/kg dry wt < 0.04 3.5 < 0.04 < 0.03 < 0.03Benzo[a]pyrene Toxic

Equivalence (TEF)*
mg/kg dry wt < 0.013 2.7 < 0.013 < 0.012 < 0.012Benzo[b]fluoranthene + Benzo[j]

fluoranthene
mg/kg dry wt < 0.013 1.37 < 0.013 < 0.012 < 0.012Benzo[e]pyrene
mg/kg dry wt < 0.013 1.65 < 0.013 < 0.012 < 0.012Benzo[g,h,i]perylene
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Sample Type: Soil
Sample Name:

Lab Number:

S08@ 2m
02-Jul-2022

S09@ 0.5m
02-Jul-2022

S07@ 0.5m
02-Jul-2022

S07@ 2.5m
02-Jul-2022

3026449.6 3026449.7 3026449.8 3026449.9 3026449.10

S09@ 1.5m
02-Jul-2022

Polycyclic Aromatic Hydrocarbons Screening in Soil*

mg/kg dry wt < 0.013 0.90 < 0.013 < 0.012 < 0.012Benzo[k]fluoranthene
mg/kg dry wt < 0.013 1.40 < 0.013 < 0.012 < 0.012Chrysene
mg/kg dry wt < 0.013 0.33 < 0.013 < 0.012 < 0.012Dibenzo[a,h]anthracene
mg/kg dry wt < 0.013 3.6 < 0.013 < 0.012 < 0.012Fluoranthene
mg/kg dry wt < 0.013 0.088 < 0.013 < 0.012 < 0.012Fluorene
mg/kg dry wt < 0.013 1.64 < 0.013 < 0.012 < 0.012Indeno(1,2,3-c,d)pyrene
mg/kg dry wt < 0.07 0.29 < 0.07 < 0.06 < 0.06Naphthalene
mg/kg dry wt 0.020 0.52 < 0.013 < 0.012 < 0.012Perylene
mg/kg dry wt < 0.013 1.58 < 0.013 < 0.012 < 0.012Phenanthrene
mg/kg dry wt < 0.013 3.8 < 0.013 < 0.012 < 0.012Pyrene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 20 < 20 < 20 - < 20C7 - C9
mg/kg dry wt < 20 74 < 20 - < 20C10 - C14
mg/kg dry wt < 40 178 < 40 - < 40C15 - C36
mg/kg dry wt < 80 250 < 80 - < 80Total hydrocarbons (C7 - C36)

BTEX in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - < 0.3 - < 0.18Benzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Ethylbenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Toluene
mg/kg dry wt < 0.5 - < 0.5 - < 0.4m&p-Xylene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3o-Xylene

Halogenated Aliphatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - < 0.3 - < 0.3Bromomethane (Methyl Bromide)
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Carbon tetrachloride
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Chloroethane
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Chloromethane
mg/kg dry wt < 0.5 - < 0.5 - < 0.51,2-Dibromo-3-chloropropane
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,2-Dibromoethane (ethylene

dibromide, EDB)
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Dibromomethane
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,3-Dichloropropane
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Dichlorodifluoromethane
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,1-Dichloroethane
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,2-Dichloroethane
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,1-Dichloroethene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3cis-1,2-Dichloroethene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3trans-1,2-Dichloroethene
mg/kg dry wt < 5 - < 5 - < 4Dichloromethane (methylene

chloride)
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,2-Dichloropropane
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,1-Dichloropropene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3cis-1,3-Dichloropropene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3trans-1,3-Dichloropropene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Hexachlorobutadiene
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,1,1,2-Tetrachloroethane
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,1,2,2-Tetrachloroethane
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Tetrachloroethene

(tetrachloroethylene)
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,1,1-Trichloroethane
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,1,2-Trichloroethane
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Trichloroethene

(trichloroethylene)
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Trichlorofluoromethane
mg/kg dry wt < 0.5 - < 0.5 - < 0.51,2,3-Trichloropropane
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,1,2-Trichlorotrifluoroethane

(Freon 113)
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Sample Type: Soil
Sample Name:

Lab Number:

S08@ 2m
02-Jul-2022

S09@ 0.5m
02-Jul-2022

S07@ 0.5m
02-Jul-2022

S07@ 2.5m
02-Jul-2022

3026449.6 3026449.7 3026449.8 3026449.9 3026449.10

S09@ 1.5m
02-Jul-2022

Halogenated Aliphatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - < 0.3 - < 0.3Vinyl chloride

Haloaromatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - < 0.3 - < 0.3Bromobenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,3-Dichlorobenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.34-Chlorotoluene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Chlorobenzene

(monochlorobenzene)
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,2-Dichlorobenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,4-Dichlorobenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.32-Chlorotoluene
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,2,3-Trichlorobenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,2,4-Trichlorobenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,3,5-Trichlorobenzene

Monoaromatic Hydrocarbons in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - < 0.3 - < 0.3n-Butylbenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3tert-Butylbenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Isopropylbenzene (Cumene)
mg/kg dry wt < 0.3 - < 0.3 - < 0.34-Isopropyltoluene (p-Cymene)
mg/kg dry wt < 0.3 - < 0.3 - < 0.3n-Propylbenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3sec-Butylbenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Styrene
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,2,4-Trimethylbenzene
mg/kg dry wt < 0.3 - < 0.3 - < 0.31,3,5-Trimethylbenzene

Ketones in VOC Soils by Headspace GC-MS

mg/kg dry wt < 50 - < 50 - < 402-Butanone (MEK)
mg/kg dry wt < 9 - < 9 - < 84-Methylpentan-2-one (MIBK)
mg/kg dry wt < 50 - < 50 - < 40Acetone
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Methyl tert-butylether (MTBE)

Trihalomethanes in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - < 0.3 - < 0.3Bromodichloromethane
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Bromoform (tribromomethane)
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Chloroform (Trichloromethane)
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Dibromochloromethane

Other VOC in Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - < 0.3 - < 0.3Carbon disulphide
mg/kg dry wt < 0.3 - < 0.3 - < 0.3Naphthalene
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3026449.7
S09@ 0.5m 02-Jul-2022
Client Chromatogram for TPH by FID
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Analyst's Comments
It was observed that the container(s) for sample # 2,4,6,8,10, on Job 3026449 were not completely filled.  Volatile loss may
have occurred due to the headspace created in the container.

Appendix No.1 - Chain of Custody

The following table(s) gives a brief description of the methods used to conduct the analyses for this job.  The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.  A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No
Individual Tests

1-10Environmental Solids Sample Drying* Air dried at 35°C
Used for sample preparation.
May contain a residual moisture content of 2-5%.

-

1-10Total of Reported PAHs in Soil Sonication extraction, GC-MS analysis. In-house based on US
EPA 8270.

0.03 mg/kg dry wt

1-10Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. (Free water removed before analysis, non-soil
objects such as sticks, leaves, grass and stones also removed).
US EPA 3550.

0.10 g/100g as rcvd

1-10Benzo[a]pyrene Potency Equivalency
Factor (PEF) NES*

BaP Potency Equivalence calculated from; Benzo(a)anthracene
x 0.1 + Benzo(b)fluoranthene x 0.1 + Benzo(j)fluoranthene x 0.1
+ Benzo(k)fluoranthene x 0.1 + Benzo(a)pyrene x 1.0 +
Chrysene x 0.01 + Dibenzo(a,h)anthracene x 1.0 + Fluoranthene
x 0.01 + Indeno(1,2,3-c,d)pyrene x 0.1. Ministry for the
Environment. 2011. Methodology for Deriving Standards for
Contaminants in Soil to Protect Human Health. Wellington:
Ministry for the Environment.

0.002 mg/kg dry wt

1-10Benzo[a]pyrene Toxic Equivalence
(TEF)*

Benzo[a]pyrene Toxic Equivalence (TEF) calculated from;
Benzo[a]pyrene x 1.0 + Benzo(a)anthracene x 0.1 +  Benzo(b)
fluoranthene x 0.1 + Benzo(k)fluoranthene x 0.1 + Chrysene x
0.01 + Dibenzo(a,h)anthracene x 1.0 + Indeno(1,2,3-c,d)pyrene
x 0.1. Guidelines for assessing and managing contaminated
gasworks sites in New Zealand (GMG) (MfE, 1997).

0.002 mg/kg dry wt

1-8, 10TPH Oil Industry Profile + PAHscreen Sonication extraction, GC-FID and GC-MS analysis. Tested on
as received sample. In-house based on US EPA 8015 and US
EPA 8270.

0.002 - 70 mg/kg dry wt

1-10Heavy Metals, Screen Level Dried sample, < 2mm fraction.  Nitric/Hydrochloric acid
digestion US EPA 200.2.  Complies with NES Regulations. ICP-
MS screen level, interference removal by Kinetic Energy
Discrimination if required.

0.10 - 4 mg/kg dry wt

9Polycyclic Aromatic Hydrocarbons
Screening in Soil*

Sonication extraction, GC-MS analysis. Tested on as received
sample. In-house based on US EPA 8270.

0.002 - 0.05 mg/kg dry wt

2, 4, 6, 8,
10

Volatile Organic Compounds Screening
in Soil by Headspace GC-MS

Sonication extraction, Headspace GC-MS analysis. Tested on
as received sample. In-house based on US EPA 8260 and
5021.

0.13 - 30 mg/kg dry wt



Sample Type: Soil
Test Method Description Default Detection Limit Sample No
Total Petroleum Hydrocarbons in Soil

7Client Chromatogram for TPH by FID Small peaks associated with QC compounds may be visible in
chromatograms with low TPH concentrations.  QC peaks are as
follows: one peak in the C12 - 14 band, the C21 - 25 band and
the C30 - 36 band.  All QC peaks are corrected for in the
reported TPH concentrations.

-

1-8, 10C7 - C9 Solvent extraction, GC-FID analysis. In-house based on US
EPA 8015.

20 mg/kg dry wt

1-8, 10C10 - C14 Solvent extraction, GC-FID analysis. Tested on as received
sample. In-house based on US EPA 8015.

20 mg/kg dry wt

1-8, 10C15 - C36 Solvent extraction, GC-FID analysis. Tested on as received
sample. In-house based on US EPA 8015.

40 mg/kg dry wt

1-8, 10Total hydrocarbons (C7 - C36) Calculation: Sum of carbon bands from C7 to C36. In-house
based on US EPA 8015.

70 mg/kg dry wt
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Ara Heron BSc (Tech)
Client Services Manager - Environmental

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed between 08-Jul-2022 and 12-Jul-2022.  For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer.  Extended storage times may incur additional charges.

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











Sample Type: Soil
Sample Name: S06 @ 0.5m

16-Jul-2022 10:15 am
S06 @ 0.5m

[Duplicate] 16-Jul-2022
10:15 am

S06 @ 2.1m
16-Jul-2022 11:00 am

S06 @ 0.9m
16-Jul-2022

Lab Number: 3035766.1 3035766.2 3035766.3 3035766.4
Polycyclic Aromatic Hydrocarbons Screening in Soil*

mg/kg dry wt < 0.06 < 0.06 0.21 < 0.08Naphthalene
mg/kg dry wt 0.113 0.170 1.24 0.026Perylene
mg/kg dry wt 0.27 0.51 6.1 < 0.015Phenanthrene
mg/kg dry wt 0.83 1.37 10.9 < 0.015Pyrene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 20 < 20 < 30 < 30C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 63 420 < 40C15 - C36
mg/kg dry wt < 80 < 80 440 < 90Total hydrocarbons (C7 - C36)
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3035766.2
S06 @ 0.5m  [Duplicate] 16-Jul-2022 10:15 am
Client Chromatogram for TPH by FID

3035766.3
S06 @ 0.9m 16-Jul-2022
Client Chromatogram for TPH by FID

Analyst's Comments
Appendix No.1 - Chain of Custody



The following table(s) gives a brief description of the methods used to conduct the analyses for this job.  The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.  A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No
Individual Tests

1-4Environmental Solids Sample Drying* Air dried at 35°C
Used for sample preparation.
May contain a residual moisture content of 2-5%.

-

1-4Total of Reported PAHs in Soil Sonication extraction, GC-MS analysis. In-house based on US
EPA 8270.

0.03 mg/kg dry wt

1-4Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. (Free water removed before analysis, non-soil
objects such as sticks, leaves, grass and stones also removed).
US EPA 3550.

0.10 g/100g as rcvd

1-4Benzo[a]pyrene Potency Equivalency
Factor (PEF) NES*

BaP Potency Equivalence calculated from; Benzo(a)anthracene
x 0.1 + Benzo(b)fluoranthene x 0.1 + Benzo(j)fluoranthene x 0.1
+ Benzo(k)fluoranthene x 0.1 + Benzo(a)pyrene x 1.0 +
Chrysene x 0.01 + Dibenzo(a,h)anthracene x 1.0 + Fluoranthene
x 0.01 + Indeno(1,2,3-c,d)pyrene x 0.1. Ministry for the
Environment. 2011. Methodology for Deriving Standards for
Contaminants in Soil to Protect Human Health. Wellington:
Ministry for the Environment.

0.002 mg/kg dry wt

1-4Benzo[a]pyrene Toxic Equivalence
(TEF)*

Benzo[a]pyrene Toxic Equivalence (TEF) calculated from;
Benzo[a]pyrene x 1.0 + Benzo(a)anthracene x 0.1 +  Benzo(b)
fluoranthene x 0.1 + Benzo(k)fluoranthene x 0.1 + Chrysene x
0.01 + Dibenzo(a,h)anthracene x 1.0 + Indeno(1,2,3-c,d)pyrene
x 0.1. Guidelines for assessing and managing contaminated
gasworks sites in New Zealand (GMG) (MfE, 1997).

0.002 mg/kg dry wt

1-3TPH Oil Industry Profile + PAHscreen Sonication extraction, GC-FID and GC-MS analysis. Tested on
as received sample. In-house based on US EPA 8015 and US
EPA 8270.

0.002 - 70 mg/kg dry wt

1-4Heavy Metals, Screen Level Dried sample, < 2mm fraction.  Nitric/Hydrochloric acid
digestion US EPA 200.2.  Complies with NES Regulations. ICP-
MS screen level, interference removal by Kinetic Energy
Discrimination if required.

0.10 - 4 mg/kg dry wt

4BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis. Tested on as
received sample. In-house based on US EPA 8260 and 5021.

0.05 - 0.10 mg/kg dry wt

4Polycyclic Aromatic Hydrocarbons
Screening in Soil*

Sonication extraction, GC-MS analysis. Tested on as received
sample. In-house based on US EPA 8270.

0.002 - 0.05 mg/kg dry wt

4TPH + PAH + BTEX profile Sonication extraction, GC-FID and GC-MS analysis. Tested on
as received sample. In-house based on US EPA 8015 and US
EPA 8270.

0.002 - 70 mg/kg dry wt

Total Petroleum Hydrocarbons in Soil

2-3Client Chromatogram for TPH by FID Small peaks associated with QC compounds may be visible in
chromatograms with low TPH concentrations.  QC peaks are as
follows: one peak in the C12 - 14 band, the C21 - 25 band and
the C30 - 36 band.  All QC peaks are corrected for in the
reported TPH concentrations.

-

1-4C7 - C9 Solvent extraction, GC-FID analysis. In-house based on US
EPA 8015.

20 mg/kg dry wt

1-4C10 - C14 Solvent extraction, GC-FID analysis. Tested on as received
sample. In-house based on US EPA 8015.

20 mg/kg dry wt

1-4C15 - C36 Solvent extraction, GC-FID analysis. Tested on as received
sample. In-house based on US EPA 8015.

40 mg/kg dry wt

1-4Total hydrocarbons (C7 - C36) Calculation: Sum of carbon bands from C7 to C36. In-house
based on US EPA 8015.

70 mg/kg dry wt
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Carole Rodgers-Carroll BA, NZCS
Client Services Manager - Environmental

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed between 21-Jul-2022 and 25-Jul-2022.  For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer.  Extended storage times may incur additional charges.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.
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Sample Type: Soil
Sample Name: WS-3 @ 0.3

30-Jul-2022
9:05 am

WS-3 @ 2.5
30-Jul-2022

9:20 am

WS-5 @ 2.5
30-Jul-2022
10:15 am

WS-2 @ 0.5
30-Jul-2022
10:45 am

WS-5 @ 0.5
30-Jul-2022
10:00 am

Lab Number: 3044639.1 3044639.3 3044639.5 3044639.6 3044639.7
Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 20 < 20 < 20 < 20 < 20C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 91 < 40 < 40C15 - C36
mg/kg dry wt < 80 < 80 99 < 80 < 80Total hydrocarbons (C7 - C36)

BTEX in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -Benzene
mg/kg dry wt - < 0.3 - < 0.3 -Ethylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -Toluene
mg/kg dry wt - < 0.5 - < 0.5 -m&p-Xylene
mg/kg dry wt - < 0.3 - < 0.3 -o-Xylene

Halogenated Aliphatics in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -Bromomethane (Methyl Bromide)
mg/kg dry wt - < 0.3 - < 0.3 -Carbon tetrachloride
mg/kg dry wt - < 0.3 - < 0.3 -Chloroethane
mg/kg dry wt - < 0.3 - < 0.3 -Chloromethane
mg/kg dry wt - < 0.5 - < 0.5 -1,2-Dibromo-3-chloropropane
mg/kg dry wt - < 0.3 - < 0.3 -1,2-Dibromoethane (ethylene

dibromide, EDB)
mg/kg dry wt - < 0.3 - < 0.3 -Dibromomethane
mg/kg dry wt - < 0.3 - < 0.3 -1,3-Dichloropropane
mg/kg dry wt - < 0.5 - < 0.5 -Dichlorodifluoromethane
mg/kg dry wt - < 0.3 - < 0.3 -1,1-Dichloroethane
mg/kg dry wt - < 0.3 - < 0.3 -1,2-Dichloroethane
mg/kg dry wt - < 0.3 - < 0.3 -1,1-Dichloroethene
mg/kg dry wt - < 0.3 - < 0.3 -cis-1,2-Dichloroethene
mg/kg dry wt - < 0.3 - < 0.3 -trans-1,2-Dichloroethene
mg/kg dry wt - < 5 - < 5 -Dichloromethane (methylene

chloride)
mg/kg dry wt - < 0.3 - < 0.3 -1,2-Dichloropropane
mg/kg dry wt - < 0.3 - < 0.3 -1,1-Dichloropropene
mg/kg dry wt - < 0.3 - < 0.3 -cis-1,3-Dichloropropene
mg/kg dry wt - < 0.3 - < 0.3 -trans-1,3-Dichloropropene
mg/kg dry wt - < 0.3 - < 0.3 -Hexachlorobutadiene
mg/kg dry wt - < 0.3 - < 0.3 -1,1,1,2-Tetrachloroethane
mg/kg dry wt - < 0.3 - < 0.3 -1,1,2,2-Tetrachloroethane
mg/kg dry wt - < 0.3 - < 0.3 -Tetrachloroethene

(tetrachloroethylene)
mg/kg dry wt - < 0.3 - < 0.3 -1,1,1-Trichloroethane
mg/kg dry wt - < 0.3 - < 0.3 -1,1,2-Trichloroethane
mg/kg dry wt - < 0.3 - < 0.3 -Trichloroethene

(trichloroethylene)
mg/kg dry wt - < 0.3 - < 0.3 -Trichlorofluoromethane
mg/kg dry wt - < 0.5 - < 0.5 -1,2,3-Trichloropropane
mg/kg dry wt - < 0.3 - < 0.3 -1,1,2-Trichlorotrifluoroethane

(Freon 113)
mg/kg dry wt - < 0.3 - < 0.3 -Vinyl chloride

Haloaromatics in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -Bromobenzene
mg/kg dry wt - < 0.3 - < 0.3 -1,3-Dichlorobenzene
mg/kg dry wt - < 0.3 - < 0.3 -4-Chlorotoluene
mg/kg dry wt - < 0.3 - < 0.3 -Chlorobenzene

(monochlorobenzene)
mg/kg dry wt - < 0.3 - < 0.3 -1,2-Dichlorobenzene
mg/kg dry wt - < 0.3 - < 0.3 -1,4-Dichlorobenzene
mg/kg dry wt - < 0.3 - < 0.3 -2-Chlorotoluene
mg/kg dry wt - < 0.3 - < 0.3 -1,2,3-Trichlorobenzene
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Sample Type: Soil
Sample Name: WS-3 @ 0.3

30-Jul-2022
9:05 am

WS-3 @ 2.5
30-Jul-2022

9:20 am

WS-5 @ 2.5
30-Jul-2022
10:15 am

WS-2 @ 0.5
30-Jul-2022
10:45 am

WS-5 @ 0.5
30-Jul-2022
10:00 am

Lab Number: 3044639.1 3044639.3 3044639.5 3044639.6 3044639.7
Haloaromatics in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -1,2,4-Trichlorobenzene
mg/kg dry wt - < 0.3 - < 0.3 -1,3,5-Trichlorobenzene

Monoaromatic Hydrocarbons in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -n-Butylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -tert-Butylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -Isopropylbenzene (Cumene)
mg/kg dry wt - < 0.3 - < 0.3 -4-Isopropyltoluene (p-Cymene)
mg/kg dry wt - < 0.3 - < 0.3 -n-Propylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -sec-Butylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -Styrene
mg/kg dry wt - < 0.3 - < 0.3 -1,2,4-Trimethylbenzene
mg/kg dry wt - < 0.3 - < 0.3 -1,3,5-Trimethylbenzene

Ketones in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 50 - < 50 -2-Butanone (MEK)
mg/kg dry wt - < 9 - < 9 -4-Methylpentan-2-one (MIBK)
mg/kg dry wt - < 50 - < 50 -Acetone
mg/kg dry wt - < 0.3 - < 0.3 -Methyl tert-butylether (MTBE)

Trihalomethanes in VOC Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -Bromodichloromethane
mg/kg dry wt - < 0.5 - < 0.5 -Bromoform (tribromomethane)
mg/kg dry wt - < 0.3 - < 0.3 -Chloroform (Trichloromethane)
mg/kg dry wt - < 0.3 - < 0.3 -Dibromochloromethane

Other VOC in Soils by Headspace GC-MS

mg/kg dry wt - < 0.3 - < 0.3 -Carbon disulphide
mg/kg dry wt - < 0.3 - < 0.3 -Naphthalene

Sample Name: WS-2 @ 2.5 30-Jul-2022 10:50 am WS-12 @ 0.5 30-Jul-2022 11:15 am

Lab Number: 3044639.10 3044639.11
Individual Tests

g/100g as rcvd 83 77Dry Matter

Heavy Metals, Screen Level

mg/kg dry wt 9 24Total Recoverable Arsenic
mg/kg dry wt < 0.10 0.30Total Recoverable Cadmium
mg/kg dry wt 17 19Total Recoverable Chromium
mg/kg dry wt 6 134Total Recoverable Copper
mg/kg dry wt 11.8 360Total Recoverable Lead
mg/kg dry wt 9 18Total Recoverable Nickel
mg/kg dry wt 39 330Total Recoverable Zinc

Polycyclic Aromatic Hydrocarbons Screening in Soil*

mg/kg dry wt < 0.3 3.4Total of Reported PAHs in Soil
mg/kg dry wt < 0.012 0.0551-Methylnaphthalene
mg/kg dry wt < 0.012 0.0422-Methylnaphthalene
mg/kg dry wt < 0.012 0.027Acenaphthylene
mg/kg dry wt < 0.012 < 0.013Acenaphthene
mg/kg dry wt < 0.012 0.047Anthracene
mg/kg dry wt < 0.012 0.28Benzo[a]anthracene
mg/kg dry wt < 0.012 0.31Benzo[a]pyrene (BAP)
mg/kg dry wt < 0.03 0.45Benzo[a]pyrene Potency

Equivalency Factor (PEF) NES*
mg/kg dry wt < 0.03 0.45Benzo[a]pyrene Toxic

Equivalence (TEF)*
mg/kg dry wt < 0.012 0.34Benzo[b]fluoranthene + Benzo[j]

fluoranthene
mg/kg dry wt < 0.012 0.163Benzo[e]pyrene
mg/kg dry wt < 0.012 0.22Benzo[g,h,i]perylene
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Sample Type: Soil
Sample Name: WS-2 @ 2.5 30-Jul-2022 10:50 am WS-12 @ 0.5 30-Jul-2022 11:15 am

Lab Number: 3044639.10 3044639.11
Polycyclic Aromatic Hydrocarbons Screening in Soil*

mg/kg dry wt < 0.012 0.111Benzo[k]fluoranthene
mg/kg dry wt < 0.012 0.23Chrysene
mg/kg dry wt < 0.012 0.042Dibenzo[a,h]anthracene
mg/kg dry wt < 0.012 0.48Fluoranthene
mg/kg dry wt < 0.012 < 0.013Fluorene
mg/kg dry wt < 0.012 0.22Indeno(1,2,3-c,d)pyrene
mg/kg dry wt < 0.06 < 0.07Naphthalene
mg/kg dry wt 0.21 0.078Perylene
mg/kg dry wt < 0.012 0.24Phenanthrene
mg/kg dry wt < 0.012 0.49Pyrene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 20 < 20C7 - C9
mg/kg dry wt < 20 < 20C10 - C14
mg/kg dry wt < 40 68C15 - C36
mg/kg dry wt < 80 < 80Total hydrocarbons (C7 - C36)

BTEX in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.18 -Benzene
mg/kg dry wt < 0.3 -Ethylbenzene
mg/kg dry wt < 0.3 -Toluene
mg/kg dry wt < 0.4 -m&p-Xylene
mg/kg dry wt < 0.3 -o-Xylene

Halogenated Aliphatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 -Bromomethane (Methyl Bromide)
mg/kg dry wt < 0.3 -Carbon tetrachloride
mg/kg dry wt < 0.3 -Chloroethane
mg/kg dry wt < 0.3 -Chloromethane
mg/kg dry wt < 0.5 -1,2-Dibromo-3-chloropropane
mg/kg dry wt < 0.3 -1,2-Dibromoethane (ethylene

dibromide, EDB)
mg/kg dry wt < 0.3 -Dibromomethane
mg/kg dry wt < 0.3 -1,3-Dichloropropane
mg/kg dry wt < 0.5 -Dichlorodifluoromethane
mg/kg dry wt < 0.3 -1,1-Dichloroethane
mg/kg dry wt < 0.3 -1,2-Dichloroethane
mg/kg dry wt < 0.3 -1,1-Dichloroethene
mg/kg dry wt < 0.3 -cis-1,2-Dichloroethene
mg/kg dry wt < 0.3 -trans-1,2-Dichloroethene
mg/kg dry wt < 4 -Dichloromethane (methylene

chloride)
mg/kg dry wt < 0.3 -1,2-Dichloropropane
mg/kg dry wt < 0.3 -1,1-Dichloropropene
mg/kg dry wt < 0.3 -cis-1,3-Dichloropropene
mg/kg dry wt < 0.3 -trans-1,3-Dichloropropene
mg/kg dry wt < 0.3 -Hexachlorobutadiene
mg/kg dry wt < 0.3 -1,1,1,2-Tetrachloroethane
mg/kg dry wt < 0.3 -1,1,2,2-Tetrachloroethane
mg/kg dry wt < 0.3 -Tetrachloroethene

(tetrachloroethylene)
mg/kg dry wt < 0.3 -1,1,1-Trichloroethane
mg/kg dry wt < 0.3 -1,1,2-Trichloroethane
mg/kg dry wt < 0.3 -Trichloroethene

(trichloroethylene)
mg/kg dry wt < 0.3 -Trichlorofluoromethane
mg/kg dry wt < 0.5 -1,2,3-Trichloropropane
mg/kg dry wt < 0.3 -1,1,2-Trichlorotrifluoroethane

(Freon 113)
mg/kg dry wt < 0.3 -Vinyl chloride
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Sample Type: Soil
Sample Name: WS-2 @ 2.5 30-Jul-2022 10:50 am WS-12 @ 0.5 30-Jul-2022 11:15 am

Lab Number: 3044639.10 3044639.11
Haloaromatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 -Bromobenzene
mg/kg dry wt < 0.3 -1,3-Dichlorobenzene
mg/kg dry wt < 0.3 -4-Chlorotoluene
mg/kg dry wt < 0.3 -Chlorobenzene

(monochlorobenzene)
mg/kg dry wt < 0.3 -1,2-Dichlorobenzene
mg/kg dry wt < 0.3 -1,4-Dichlorobenzene
mg/kg dry wt < 0.3 -2-Chlorotoluene
mg/kg dry wt < 0.3 -1,2,3-Trichlorobenzene
mg/kg dry wt < 0.3 -1,2,4-Trichlorobenzene
mg/kg dry wt < 0.3 -1,3,5-Trichlorobenzene

Monoaromatic Hydrocarbons in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 -n-Butylbenzene
mg/kg dry wt < 0.3 -tert-Butylbenzene
mg/kg dry wt < 0.3 -Isopropylbenzene (Cumene)
mg/kg dry wt < 0.3 -4-Isopropyltoluene (p-Cymene)
mg/kg dry wt < 0.3 -n-Propylbenzene
mg/kg dry wt < 0.3 -sec-Butylbenzene
mg/kg dry wt < 0.3 -Styrene
mg/kg dry wt < 0.3 -1,2,4-Trimethylbenzene
mg/kg dry wt < 0.3 -1,3,5-Trimethylbenzene

Ketones in VOC Soils by Headspace GC-MS

mg/kg dry wt < 40 -2-Butanone (MEK)
mg/kg dry wt < 8 -4-Methylpentan-2-one (MIBK)
mg/kg dry wt < 40 -Acetone
mg/kg dry wt < 0.3 -Methyl tert-butylether (MTBE)

Trihalomethanes in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 -Bromodichloromethane
mg/kg dry wt < 0.5 -Bromoform (tribromomethane)
mg/kg dry wt < 0.3 -Chloroform (Trichloromethane)
mg/kg dry wt < 0.3 -Dibromochloromethane

Other VOC in Soils by Headspace GC-MS

mg/kg dry wt < 0.3 -Carbon disulphide
mg/kg dry wt < 0.3 -Naphthalene
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3044639.5
WS-5 @ 0.5 30-Jul-2022 10:00 am
Client Chromatogram for TPH by FID



3044639.11
WS-12 @ 0.5 30-Jul-2022 11:15 am
Client Chromatogram for TPH by FID
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Analyst's Comments
Appendix No.1 - Chain of Custody

The following table(s) gives a brief description of the methods used to conduct the analyses for this job.  The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.  A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No
Individual Tests

1, 3, 5-7,
10-11

Environmental Solids Sample Drying* Air dried at 35°C
Used for sample preparation.
May contain a residual moisture content of 2-5%.

-

1, 3, 5-7,
10-11

Total of Reported PAHs in Soil Sonication extraction, GC-MS analysis. In-house based on US
EPA 8270.

0.03 mg/kg dry wt

1, 3, 5-7,
10-11

Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. (Free water removed before analysis, non-soil
objects such as sticks, leaves, grass and stones also removed).
US EPA 3550.

0.10 g/100g as rcvd

1, 3, 5-7,
10-11

Benzo[a]pyrene Potency Equivalency
Factor (PEF) NES*

BaP Potency Equivalence calculated from; Benzo(a)anthracene
x 0.1 + Benzo(b)fluoranthene x 0.1 + Benzo(j)fluoranthene x 0.1
+ Benzo(k)fluoranthene x 0.1 + Benzo(a)pyrene x 1.0 +
Chrysene x 0.01 + Dibenzo(a,h)anthracene x 1.0 + Fluoranthene
x 0.01 + Indeno(1,2,3-c,d)pyrene x 0.1. Ministry for the
Environment. 2011. Methodology for Deriving Standards for
Contaminants in Soil to Protect Human Health. Wellington:
Ministry for the Environment.

0.002 mg/kg dry wt

1, 3, 5-7,
10-11

Benzo[a]pyrene Toxic Equivalence
(TEF)*

Benzo[a]pyrene Toxic Equivalence (TEF) calculated from;
Benzo[a]pyrene x 1.0 + Benzo(a)anthracene x 0.1 +  Benzo(b)
fluoranthene x 0.1 + Benzo(k)fluoranthene x 0.1 + Chrysene x
0.01 + Dibenzo(a,h)anthracene x 1.0 + Indeno(1,2,3-c,d)pyrene
x 0.1. Guidelines for assessing and managing contaminated
gasworks sites in New Zealand (GMG) (MfE, 1997).

0.002 mg/kg dry wt

1, 3, 5-7,
10-11

TPH Oil Industry Profile + PAHscreen Sonication extraction, GC-FID and GC-MS analysis. Tested on
as received sample. In-house based on US EPA 8015 and US
EPA 8270.

0.002 - 70 mg/kg dry wt

1, 3, 5-7,
10-11

Heavy Metals, Screen Level Dried sample, < 2mm fraction.  Nitric/Hydrochloric acid
digestion US EPA 200.2.  Complies with NES Regulations. ICP-
MS screen level, interference removal by Kinetic Energy
Discrimination if required.

0.10 - 4 mg/kg dry wt

3, 6, 10Volatile Organic Compounds Screening
in Soil by Headspace GC-MS

Sonication extraction, Headspace GC-MS analysis. Tested on
as received sample. In-house based on US EPA 8260 and
5021.

0.13 - 30 mg/kg dry wt

Total Petroleum Hydrocarbons in Soil



Sample Type: Soil
Test Method Description Default Detection Limit Sample No

5, 11Client Chromatogram for TPH by FID Small peaks associated with QC compounds may be visible in
chromatograms with low TPH concentrations.  QC peaks are as
follows: one peak in the C12 - 14 band, the C21 - 25 band and
the C30 - 36 band.  All QC peaks are corrected for in the
reported TPH concentrations.

-

1, 3, 5-7,
10-11

C7 - C9 Solvent extraction, GC-FID analysis. In-house based on US
EPA 8015.

20 mg/kg dry wt

1, 3, 5-7,
10-11

C10 - C14 Solvent extraction, GC-FID analysis. Tested on as received
sample. In-house based on US EPA 8015.

20 mg/kg dry wt

1, 3, 5-7,
10-11

C15 - C36 Solvent extraction, GC-FID analysis. Tested on as received
sample. In-house based on US EPA 8015.

40 mg/kg dry wt

1, 3, 5-7,
10-11

Total hydrocarbons (C7 - C36) Calculation: Sum of carbon bands from C7 to C36. In-house
based on US EPA 8015.

70 mg/kg dry wt
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Carole Rodgers-Carroll BA, NZCS
Client Services Manager - Environmental

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed between 04-Aug-2022 and 05-Aug-2022.  For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer.  Extended storage times may incur additional charges.

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







Sample Type: Soil
Sample Name:

Lab Number:

WS01 0.4-0.6
06-May-2021

WS01 0.7-0.9
06-May-2021

WS02 0.4-0.5
06-May-2021

WS02 0.7-0.8
06-May-2021

2605455.1 2605455.2 2605455.3 2605455.4 2605455.5

WS01 1.5-1.6
06-May-2021

Polycyclic Aromatic Hydrocarbons Screening in Soil*

mg/kg dry wt - < 0.012 < 0.013 - 0.026Indeno(1,2,3-c,d)pyrene
mg/kg dry wt - < 0.06 < 0.07 - < 0.07Naphthalene
mg/kg dry wt - < 0.012 0.019 - 0.135Perylene
mg/kg dry wt - < 0.012 < 0.013 - < 0.013Phenanthrene
mg/kg dry wt - < 0.012 < 0.013 - 0.035Pyrene

Haloethers in SVOC Soil Samples by GC-MS

mg/kg dry wt < 0.5 - - < 0.5 -Bis(2-chloroethoxy) methane
mg/kg dry wt < 0.5 - - < 0.5 -Bis(2-chloroethyl)ether
mg/kg dry wt < 0.5 - - < 0.5 -Bis(2-chloroisopropyl)ether
mg/kg dry wt < 0.5 - - < 0.4 -4-Bromophenyl phenyl ether
mg/kg dry wt < 0.5 - - < 0.5 -4-Chlorophenyl phenyl ether

Nitrogen containing compounds  in SVOC Soil Samples by GC-MS

mg/kg dry wt < 1.0 - - < 1.0 -2,4-Dinitrotoluene
mg/kg dry wt < 1.0 - - < 1.0 -2,6-Dinitrotoluene
mg/kg dry wt < 0.5 - - < 0.5 -Nitrobenzene
mg/kg dry wt < 1.0 - - < 0.7 -N-Nitrosodi-n-propylamine
mg/kg dry wt < 1.0 - - < 0.7 -N-Nitrosodiphenylamine +

Diphenylamine
Organochlorine Pesticides in SVOC Soil Samples by GC-MS

mg/kg dry wt < 0.5 - - < 0.5 -Aldrin
mg/kg dry wt < 0.5 - - < 0.5 -alpha-BHC
mg/kg dry wt < 0.5 - - < 0.5 -beta-BHC
mg/kg dry wt < 0.5 - - < 0.5 -delta-BHC
mg/kg dry wt < 0.5 - - < 0.5 -gamma-BHC (Lindane)
mg/kg dry wt < 0.5 - - < 0.5 -4,4'-DDD
mg/kg dry wt < 0.5 - - < 0.5 -4,4'-DDE
mg/kg dry wt < 1.0 - - < 1.0 -4,4'-DDT
mg/kg dry wt < 0.5 - - < 0.5 -Dieldrin
mg/kg dry wt < 1.0 - - < 1.0 -Endosulfan I
mg/kg dry wt < 2 - - < 2 -Endosulfan II
mg/kg dry wt < 1.0 - - < 1.0 -Endosulfan sulphate
mg/kg dry wt < 1.0 - - < 0.7 -Endrin
mg/kg dry wt < 1.0 - - < 1.0 -Endrin ketone
mg/kg dry wt < 0.5 - - < 0.5 -Heptachlor
mg/kg dry wt < 0.5 - - < 0.5 -Heptachlor epoxide
mg/kg dry wt < 0.5 - - < 0.5 -Hexachlorobenzene

Polycyclic Aromatic Hydrocarbons in SVOC Soil Samples by GC-MS*

mg/kg dry wt < 0.5 - - < 0.5 -Acenaphthene
mg/kg dry wt < 0.5 - - < 0.5 -Acenaphthylene
mg/kg dry wt < 0.5 - - < 0.5 -Anthracene
mg/kg dry wt < 0.5 - - < 0.5 -Benzo[a]anthracene
mg/kg dry wt < 0.5 - - < 0.5 -Benzo[a]pyrene (BAP)
mg/kg dry wt < 0.5 - - < 0.5 -Benzo[b]fluoranthene + Benzo[j]

fluoranthene
mg/kg dry wt < 0.5 - - < 0.5 -Benzo[g,h,i]perylene
mg/kg dry wt < 0.5 - - < 0.5 -Benzo[k]fluoranthene
mg/kg dry wt < 0.5 - - < 0.5 -1&2-Chloronaphthalene
mg/kg dry wt < 0.5 - - < 0.5 -Chrysene
mg/kg dry wt < 0.5 - - < 0.5 -Dibenzo[a,h]anthracene
mg/kg dry wt < 0.5 - - < 0.5 -Fluoranthene
mg/kg dry wt < 0.5 - - < 0.5 -Fluorene
mg/kg dry wt < 0.5 - - < 0.5 -Indeno(1,2,3-c,d)pyrene
mg/kg dry wt < 0.5 - - < 0.5 -2-Methylnaphthalene
mg/kg dry wt < 0.5 - - < 0.5 -Naphthalene
mg/kg dry wt < 0.5 - - < 0.5 -Phenanthrene
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Sample Type: Soil
Sample Name:

Lab Number:

WS01 0.4-0.6
06-May-2021

WS01 0.7-0.9
06-May-2021

WS02 0.4-0.5
06-May-2021

WS02 0.7-0.8
06-May-2021

2605455.1 2605455.2 2605455.3 2605455.4 2605455.5

WS01 1.5-1.6
06-May-2021

Polycyclic Aromatic Hydrocarbons in SVOC Soil Samples by GC-MS*

mg/kg dry wt < 0.5 - - < 0.5 -Pyrene
mg/kg dry wt < 1.3 - - < 1.3 -Benzo[a]pyrene Potency

Equivalency Factor (PEF) NES*
mg/kg dry wt < 1.3 - - < 1.3 -Benzo[a]pyrene Toxic

Equivalence (TEF)*
Phenols in SVOC Soil Samples by GC-MS

mg/kg dry wt < 5 - - < 5 -4-Chloro-3-methylphenol
mg/kg dry wt < 1.0 - - < 1.0 -2-Chlorophenol
mg/kg dry wt < 1.0 - - < 1.0 -2,4-Dichlorophenol
mg/kg dry wt < 3 - - < 3 -2,4-Dimethylphenol
mg/kg dry wt < 3 - - < 3 -3 & 4-Methylphenol (m- + p-

cresol)
mg/kg dry wt < 1.0 - - < 1.0 -2-Methylphenol (o-Cresol)
mg/kg dry wt < 5 - - < 5 -2-Nitrophenol
mg/kg dry wt < 30 - - < 30 -Pentachlorophenol (PCP)
mg/kg dry wt < 1.0 - - < 1.0 -Phenol
mg/kg dry wt < 1.0 - - < 1.0 -2,4,5-Trichlorophenol
mg/kg dry wt < 1.0 - - < 1.0 -2,4,6-Trichlorophenol

Plasticisers in SVOC Soil Samples by GC-MS

mg/kg dry wt < 5 - - < 5 -Bis(2-ethylhexyl)phthalate
mg/kg dry wt < 1.0 - - < 1.0 -Butylbenzylphthalate
mg/kg dry wt < 1.0 - - < 1.0 -Di(2-ethylhexyl)adipate
mg/kg dry wt < 1.0 - - < 1.0 -Diethylphthalate
mg/kg dry wt < 1.0 - - < 1.0 -Dimethylphthalate
mg/kg dry wt < 1.0 - - < 1.0 -Di-n-butylphthalate
mg/kg dry wt < 1.0 - - < 1.0 -Di-n-octylphthalate

Other Halogenated compounds in SVOC Soil Samples by GC-MS

mg/kg dry wt < 1.0 - - < 0.7 -1,2-Dichlorobenzene
mg/kg dry wt < 1.0 - - < 0.7 -1,3-Dichlorobenzene
mg/kg dry wt < 1.0 - - < 0.7 -1,4-Dichlorobenzene
mg/kg dry wt < 1.0 - - < 0.7 -Hexachlorobutadiene
mg/kg dry wt < 1.0 - - < 0.7 -Hexachloroethane
mg/kg dry wt < 0.5 - - < 0.5 -1,2,4-Trichlorobenzene

Other compounds in SVOC Soil Samples by GC-MS

mg/kg dry wt < 10 - - < 10 -Benzyl alcohol
mg/kg dry wt < 0.5 - - < 0.5 -Carbazole
mg/kg dry wt < 0.5 - - < 0.5 -Dibenzofuran
mg/kg dry wt < 0.5 - - < 0.5 -Isophorone

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt - < 8 < 8 - < 8C7 - C9
mg/kg dry wt - < 20 < 20 - < 20C10 - C14
mg/kg dry wt - < 40 < 40 - < 40C15 - C36
mg/kg dry wt - < 70 < 70 - < 70Total hydrocarbons (C7 - C36)

BTEX in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - < 0.17 -Benzene
mg/kg dry wt < 0.3 - - < 0.3 -Ethylbenzene
mg/kg dry wt < 0.3 - - < 0.3 -Toluene
mg/kg dry wt < 0.6 - - < 0.4 -m&p-Xylene
mg/kg dry wt < 0.3 - - < 0.3 -o-Xylene

Halogenated Aliphatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - < 0.3 -Bromomethane (Methyl Bromide)
mg/kg dry wt < 0.3 - - < 0.3 -Carbon tetrachloride
mg/kg dry wt < 0.3 - - < 0.3 -Chloroethane
mg/kg dry wt < 0.3 - - < 0.3 -Chloromethane
mg/kg dry wt < 0.5 - - < 0.5 -1,2-Dibromo-3-chloropropane
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Sample Type: Soil
Sample Name:

Lab Number:

WS01 0.4-0.6
06-May-2021

WS01 0.7-0.9
06-May-2021

WS02 0.4-0.5
06-May-2021

WS02 0.7-0.8
06-May-2021

2605455.1 2605455.2 2605455.3 2605455.4 2605455.5

WS01 1.5-1.6
06-May-2021

Halogenated Aliphatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - < 0.3 -1,2-Dibromoethane (ethylene
dibromide, EDB)

mg/kg dry wt < 0.3 - - < 0.3 -Dibromomethane
mg/kg dry wt < 0.3 - - < 0.3 -1,3-Dichloropropane
mg/kg dry wt < 0.5 - - < 0.5 -Dichlorodifluoromethane
mg/kg dry wt < 0.3 - - < 0.3 -1,1-Dichloroethane
mg/kg dry wt < 0.3 - - < 0.3 -1,2-Dichloroethane
mg/kg dry wt < 0.3 - - < 0.3 -1,1-Dichloroethene
mg/kg dry wt < 0.3 - - < 0.3 -cis-1,2-Dichloroethene
mg/kg dry wt < 0.3 - - < 0.3 -trans-1,2-Dichloroethene
mg/kg dry wt < 6 - - < 4 -Dichloromethane (methylene

chloride)
mg/kg dry wt < 0.3 - - < 0.3 -1,2-Dichloropropane
mg/kg dry wt < 0.3 - - < 0.3 -1,1-Dichloropropene
mg/kg dry wt < 0.3 - - < 0.3 -cis-1,3-Dichloropropene
mg/kg dry wt < 0.3 - - < 0.3 -trans-1,3-Dichloropropene
mg/kg dry wt < 0.3 - - < 0.3 -Hexachlorobutadiene
mg/kg dry wt < 0.3 - - < 0.3 -1,1,1,2-Tetrachloroethane
mg/kg dry wt < 0.3 - - < 0.3 -1,1,2,2-Tetrachloroethane
mg/kg dry wt < 0.3 - - < 0.3 -Tetrachloroethene

(tetrachloroethylene)
mg/kg dry wt < 0.3 - - < 0.3 -1,1,1-Trichloroethane
mg/kg dry wt < 0.3 - - < 0.3 -1,1,2-Trichloroethane
mg/kg dry wt < 0.3 - - < 0.3 -Trichloroethene

(trichloroethylene)
mg/kg dry wt < 0.3 - - < 0.3 -Trichlorofluoromethane
mg/kg dry wt < 0.5 - - < 0.5 -1,2,3-Trichloropropane
mg/kg dry wt < 0.3 - - < 0.3 -1,1,2-Trichlorotrifluoroethane

(Freon 113)
mg/kg dry wt < 0.3 - - < 0.3 -Vinyl chloride

Haloaromatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - < 0.3 -Bromobenzene
mg/kg dry wt < 0.3 - - < 0.3 -1,3-Dichlorobenzene
mg/kg dry wt < 0.3 - - < 0.3 -4-Chlorotoluene
mg/kg dry wt < 0.3 - - < 0.3 -Chlorobenzene

(monochlorobenzene)
mg/kg dry wt < 0.3 - - < 0.3 -1,2-Dichlorobenzene
mg/kg dry wt < 0.3 - - < 0.3 -1,4-Dichlorobenzene
mg/kg dry wt < 0.3 - - < 0.3 -2-Chlorotoluene
mg/kg dry wt < 0.3 - - < 0.3 -1,2,3-Trichlorobenzene
mg/kg dry wt < 0.3 - - < 0.3 -1,2,4-Trichlorobenzene
mg/kg dry wt < 0.3 - - < 0.3 -1,3,5-Trichlorobenzene

Monoaromatic Hydrocarbons in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - < 0.3 -n-Butylbenzene
mg/kg dry wt < 0.3 - - < 0.3 -tert-Butylbenzene
mg/kg dry wt < 0.3 - - < 0.3 -Isopropylbenzene (Cumene)
mg/kg dry wt < 0.3 - - < 0.3 -4-Isopropyltoluene (p-Cymene)
mg/kg dry wt < 0.3 - - < 0.3 -n-Propylbenzene
mg/kg dry wt < 0.3 - - < 0.3 -sec-Butylbenzene
mg/kg dry wt < 0.3 - - < 0.3 -Styrene
mg/kg dry wt < 0.3 - - < 0.3 -1,2,4-Trimethylbenzene
mg/kg dry wt < 0.3 - - < 0.3 -1,3,5-Trimethylbenzene

Ketones in VOC Soils by Headspace GC-MS

mg/kg dry wt < 60 - - < 40 -2-Butanone (MEK)
mg/kg dry wt < 11 - - < 7 -4-Methylpentan-2-one (MIBK)
mg/kg dry wt < 60 - - < 40 -Acetone

Lab No: 2605455-SPv1 Hill Laboratories Page 4 of 9



Sample Type: Soil
Sample Name:

Lab Number:

WS01 0.4-0.6
06-May-2021

WS01 0.7-0.9
06-May-2021

WS02 0.4-0.5
06-May-2021

WS02 0.7-0.8
06-May-2021

2605455.1 2605455.2 2605455.3 2605455.4 2605455.5

WS01 1.5-1.6
06-May-2021

Ketones in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - < 0.3 -Methyl tert-butylether (MTBE)

Trihalomethanes in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - < 0.3 -Bromodichloromethane
mg/kg dry wt < 0.5 - - < 0.5 -Bromoform (tribromomethane)

mg/kg as rcvd < 0.3 - - < 0.3 -Chloroform (Trichloromethane)
mg/kg dry wt < 0.3 - - < 0.3 -Dibromochloromethane

Other VOC in Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - < 0.3 -Carbon disulphide
mg/kg dry wt < 0.3 - - < 0.3 -Naphthalene

Sample Name:

Lab Number:

WS02 1.2-1.4
06-May-2021

2605455.6
Individual Tests

g/100g as rcvd 74 - - - -Dry Matter
pH Units 7.1 - - - -pH*

Heavy Metals, Screen Level

mg/kg dry wt 2 - - - -Total Recoverable Arsenic
mg/kg dry wt < 0.10 - - - -Total Recoverable Cadmium
mg/kg dry wt 8 - - - -Total Recoverable Chromium
mg/kg dry wt 6 - - - -Total Recoverable Copper
mg/kg dry wt 11.6 - - - -Total Recoverable Lead
mg/kg dry wt 8 #1 - - - -Total Recoverable Nickel
mg/kg dry wt 30 - - - -Total Recoverable Zinc

Haloethers in SVOC Soil Samples by GC-MS

mg/kg dry wt < 0.5 - - - -Bis(2-chloroethoxy) methane
mg/kg dry wt < 0.5 - - - -Bis(2-chloroethyl)ether
mg/kg dry wt < 0.5 - - - -Bis(2-chloroisopropyl)ether
mg/kg dry wt < 0.4 - - - -4-Bromophenyl phenyl ether
mg/kg dry wt < 0.5 - - - -4-Chlorophenyl phenyl ether

Nitrogen containing compounds  in SVOC Soil Samples by GC-MS

mg/kg dry wt < 1.0 - - - -2,4-Dinitrotoluene
mg/kg dry wt < 1.0 - - - -2,6-Dinitrotoluene
mg/kg dry wt < 0.5 - - - -Nitrobenzene
mg/kg dry wt < 0.8 - - - -N-Nitrosodi-n-propylamine
mg/kg dry wt < 0.8 - - - -N-Nitrosodiphenylamine +

Diphenylamine
Organochlorine Pesticides in SVOC Soil Samples by GC-MS

mg/kg dry wt < 0.5 - - - -Aldrin
mg/kg dry wt < 0.5 - - - -alpha-BHC
mg/kg dry wt < 0.5 - - - -beta-BHC
mg/kg dry wt < 0.5 - - - -delta-BHC
mg/kg dry wt < 0.5 - - - -gamma-BHC (Lindane)
mg/kg dry wt < 0.5 - - - -4,4'-DDD
mg/kg dry wt < 0.5 - - - -4,4'-DDE
mg/kg dry wt < 1.0 - - - -4,4'-DDT
mg/kg dry wt < 0.5 - - - -Dieldrin
mg/kg dry wt < 1.0 - - - -Endosulfan I
mg/kg dry wt < 2 - - - -Endosulfan II
mg/kg dry wt < 1.0 - - - -Endosulfan sulphate
mg/kg dry wt < 0.8 - - - -Endrin
mg/kg dry wt < 1.0 - - - -Endrin ketone
mg/kg dry wt < 0.5 - - - -Heptachlor
mg/kg dry wt < 0.5 - - - -Heptachlor epoxide
mg/kg dry wt < 0.5 - - - -Hexachlorobenzene
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Sample Type: Soil
Sample Name:

Lab Number:

WS02 1.2-1.4
06-May-2021

2605455.6
Polycyclic Aromatic Hydrocarbons in SVOC Soil Samples by GC-MS*

mg/kg dry wt < 0.5 - - - -Acenaphthene
mg/kg dry wt < 0.5 - - - -Acenaphthylene
mg/kg dry wt < 0.5 - - - -Anthracene
mg/kg dry wt < 0.5 - - - -Benzo[a]anthracene
mg/kg dry wt < 0.5 - - - -Benzo[a]pyrene (BAP)
mg/kg dry wt < 0.5 - - - -Benzo[b]fluoranthene + Benzo[j]

fluoranthene
mg/kg dry wt < 0.5 - - - -Benzo[g,h,i]perylene
mg/kg dry wt < 0.5 - - - -Benzo[k]fluoranthene
mg/kg dry wt < 0.5 - - - -1&2-Chloronaphthalene
mg/kg dry wt < 0.5 - - - -Chrysene
mg/kg dry wt < 0.5 - - - -Dibenzo[a,h]anthracene
mg/kg dry wt < 0.5 - - - -Fluoranthene
mg/kg dry wt < 0.5 - - - -Fluorene
mg/kg dry wt < 0.5 - - - -Indeno(1,2,3-c,d)pyrene
mg/kg dry wt < 0.5 - - - -2-Methylnaphthalene
mg/kg dry wt < 0.5 - - - -Naphthalene
mg/kg dry wt < 0.5 - - - -Phenanthrene
mg/kg dry wt < 0.5 - - - -Pyrene
mg/kg dry wt < 1.3 - - - -Benzo[a]pyrene Potency

Equivalency Factor (PEF) NES*
mg/kg dry wt < 1.3 - - - -Benzo[a]pyrene Toxic

Equivalence (TEF)*

Phenols in SVOC Soil Samples by GC-MS

mg/kg dry wt < 5 - - - -4-Chloro-3-methylphenol
mg/kg dry wt < 1.0 - - - -2-Chlorophenol
mg/kg dry wt < 1.0 - - - -2,4-Dichlorophenol
mg/kg dry wt < 3 - - - -2,4-Dimethylphenol
mg/kg dry wt < 3 - - - -3 & 4-Methylphenol (m- + p-

cresol)
mg/kg dry wt < 1.0 - - - -2-Methylphenol (o-Cresol)
mg/kg dry wt < 5 - - - -2-Nitrophenol
mg/kg dry wt < 30 - - - -Pentachlorophenol (PCP)
mg/kg dry wt < 1.0 - - - -Phenol
mg/kg dry wt < 1.0 - - - -2,4,5-Trichlorophenol
mg/kg dry wt < 1.0 - - - -2,4,6-Trichlorophenol

Plasticisers in SVOC Soil Samples by GC-MS

mg/kg dry wt < 5 - - - -Bis(2-ethylhexyl)phthalate
mg/kg dry wt < 1.0 - - - -Butylbenzylphthalate
mg/kg dry wt < 1.0 - - - -Di(2-ethylhexyl)adipate
mg/kg dry wt < 1.0 - - - -Diethylphthalate
mg/kg dry wt < 1.0 - - - -Dimethylphthalate
mg/kg dry wt < 1.0 - - - -Di-n-butylphthalate
mg/kg dry wt < 1.0 - - - -Di-n-octylphthalate

Other Halogenated compounds in SVOC Soil Samples by GC-MS

mg/kg dry wt < 0.8 - - - -1,2-Dichlorobenzene
mg/kg dry wt < 0.8 - - - -1,3-Dichlorobenzene
mg/kg dry wt < 0.8 - - - -1,4-Dichlorobenzene
mg/kg dry wt < 0.8 - - - -Hexachlorobutadiene
mg/kg dry wt < 0.8 - - - -Hexachloroethane
mg/kg dry wt < 0.5 - - - -1,2,4-Trichlorobenzene

Other compounds in SVOC Soil Samples by GC-MS

mg/kg dry wt < 10 - - - -Benzyl alcohol
mg/kg dry wt < 0.5 - - - -Carbazole
mg/kg dry wt < 0.5 - - - -Dibenzofuran
mg/kg dry wt < 0.5 - - - -Isophorone
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Sample Type: Soil
Sample Name:

Lab Number:

WS02 1.2-1.4
06-May-2021

2605455.6
Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 9 - - - -C7 - C9
mg/kg dry wt < 20 - - - -C10 - C14
mg/kg dry wt < 40 - - - -C15 - C36
mg/kg dry wt < 70 - - - -Total hydrocarbons (C7 - C36)

BTEX in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - - -Benzene
mg/kg dry wt < 0.3 - - - -Ethylbenzene
mg/kg dry wt < 0.3 - - - -Toluene
mg/kg dry wt < 0.5 - - - -m&p-Xylene
mg/kg dry wt < 0.3 - - - -o-Xylene

Halogenated Aliphatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - - -Bromomethane (Methyl Bromide)
mg/kg dry wt < 0.3 - - - -Carbon tetrachloride
mg/kg dry wt < 0.3 - - - -Chloroethane
mg/kg dry wt < 0.3 - - - -Chloromethane
mg/kg dry wt < 0.5 - - - -1,2-Dibromo-3-chloropropane
mg/kg dry wt < 0.3 - - - -1,2-Dibromoethane (ethylene

dibromide, EDB)
mg/kg dry wt < 0.3 - - - -Dibromomethane
mg/kg dry wt < 0.3 - - - -1,3-Dichloropropane
mg/kg dry wt < 0.5 - - - -Dichlorodifluoromethane
mg/kg dry wt < 0.3 - - - -1,1-Dichloroethane
mg/kg dry wt < 0.3 - - - -1,2-Dichloroethane
mg/kg dry wt < 0.3 - - - -1,1-Dichloroethene
mg/kg dry wt < 0.3 - - - -cis-1,2-Dichloroethene
mg/kg dry wt < 0.3 - - - -trans-1,2-Dichloroethene
mg/kg dry wt < 5 - - - -Dichloromethane (methylene

chloride)
mg/kg dry wt < 0.3 - - - -1,2-Dichloropropane
mg/kg dry wt < 0.3 - - - -1,1-Dichloropropene
mg/kg dry wt < 0.3 - - - -cis-1,3-Dichloropropene
mg/kg dry wt < 0.3 - - - -trans-1,3-Dichloropropene
mg/kg dry wt < 0.3 - - - -Hexachlorobutadiene
mg/kg dry wt < 0.3 - - - -1,1,1,2-Tetrachloroethane
mg/kg dry wt < 0.3 - - - -1,1,2,2-Tetrachloroethane
mg/kg dry wt < 0.3 - - - -Tetrachloroethene

(tetrachloroethylene)
mg/kg dry wt < 0.3 - - - -1,1,1-Trichloroethane
mg/kg dry wt < 0.3 - - - -1,1,2-Trichloroethane
mg/kg dry wt < 0.3 - - - -Trichloroethene

(trichloroethylene)
mg/kg dry wt < 0.3 - - - -Trichlorofluoromethane
mg/kg dry wt < 0.5 - - - -1,2,3-Trichloropropane
mg/kg dry wt < 0.3 - - - -1,1,2-Trichlorotrifluoroethane

(Freon 113)
mg/kg dry wt < 0.3 - - - -Vinyl chloride

Haloaromatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - - -Bromobenzene
mg/kg dry wt < 0.3 - - - -1,3-Dichlorobenzene
mg/kg dry wt < 0.3 - - - -4-Chlorotoluene
mg/kg dry wt < 0.3 - - - -Chlorobenzene

(monochlorobenzene)
mg/kg dry wt < 0.3 - - - -1,2-Dichlorobenzene
mg/kg dry wt < 0.3 - - - -1,4-Dichlorobenzene
mg/kg dry wt < 0.3 - - - -2-Chlorotoluene
mg/kg dry wt < 0.3 - - - -1,2,3-Trichlorobenzene
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Sample Type: Soil
Sample Name:

Lab Number:

WS02 1.2-1.4
06-May-2021

2605455.6
Haloaromatics in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - - -1,2,4-Trichlorobenzene
mg/kg dry wt < 0.3 - - - -1,3,5-Trichlorobenzene

Monoaromatic Hydrocarbons in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - - -n-Butylbenzene
mg/kg dry wt < 0.3 - - - -tert-Butylbenzene
mg/kg dry wt < 0.3 - - - -Isopropylbenzene (Cumene)
mg/kg dry wt < 0.3 - - - -4-Isopropyltoluene (p-Cymene)
mg/kg dry wt < 0.3 - - - -n-Propylbenzene
mg/kg dry wt < 0.3 - - - -sec-Butylbenzene
mg/kg dry wt < 0.3 - - - -Styrene
mg/kg dry wt < 0.3 - - - -1,2,4-Trimethylbenzene
mg/kg dry wt < 0.3 - - - -1,3,5-Trimethylbenzene

Ketones in VOC Soils by Headspace GC-MS

mg/kg dry wt < 50 - - - -2-Butanone (MEK)
mg/kg dry wt < 9 - - - -4-Methylpentan-2-one (MIBK)
mg/kg dry wt < 50 - - - -Acetone
mg/kg dry wt < 0.3 - - - -Methyl tert-butylether (MTBE)

Trihalomethanes in VOC Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - - -Bromodichloromethane
mg/kg dry wt < 0.5 - - - -Bromoform (tribromomethane)

mg/kg as rcvd < 0.3 - - - -Chloroform (Trichloromethane)
mg/kg dry wt < 0.3 - - - -Dibromochloromethane

Other VOC in Soils by Headspace GC-MS

mg/kg dry wt < 0.3 - - - -Carbon disulphide
mg/kg dry wt < 0.3 - - - -Naphthalene
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Analyst's Comments
#1 It should be noted that the replicate analyses performed on this sample as part of our in-house Quality Assurance
procedures showed greater variation than would normally be expected. This may reflect the heterogeneity of the sample.
Replicate 1 = 8mg/kg, replicate 2 = 5mg/kg.

Appendix No.1 - Chain of Custody

The following table(s) gives a brief description of the methods used to conduct the analyses for this job.  The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.  A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No
Individual Tests

1, 3-4, 6Environmental Solids Sample Drying* Air dried at 35°C
Used for sample preparation.
May contain a residual moisture content of 2-5%.

-

4, 6Soil Prep Dry & Sieve for Agriculture Air dried at 35°C and sieved, <2mm fraction. -

2-3, 5Total of Reported PAHs in Soil Sonication extraction, GC-MS analysis. In-house based on US
EPA 8270.

0.03 mg/kg dry wt

1-6Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. (Free water removed before analysis, non-soil
objects such as sticks, leaves, grass and stones also removed).
US EPA 3550.

0.10 g/100g as rcvd

4, 6pH* 1:2 (v/v) soil : water slurry followed by potentiometric
determination of pH. In-house.

0.1 pH Units

2-3, 5Benzo[a]pyrene Potency Equivalency
Factor (PEF) NES*

BaP Potency Equivalence calculated from; Benzo(a)anthracene
x 0.1 + Benzo(b)fluoranthene x 0.1 + Benzo(j)fluoranthene x 0.1
+ Benzo(k)fluoranthene x 0.1 + Benzo(a)pyrene x 1.0 +
Chrysene x 0.01 + Dibenzo(a,h)anthracene x 1.0 + Fluoranthene
x 0.01 + Indeno(1,2,3-c,d)pyrene x 0.1. Ministry for the
Environment. 2011. Methodology for Deriving Standards for
Contaminants in Soil to Protect Human Health. Wellington:
Ministry for the Environment.

0.002 mg/kg dry wt



Sample Type: Soil
Test Method Description Default Detection Limit Sample No

2-3, 5Benzo[a]pyrene Toxic Equivalence
(TEF)*

Benzo[a]pyrene Toxic Equivalence (TEF) calculated from;
Benzo[a]pyrene x 1.0 + Benzo(a)anthracene x 0.1 +  Benzo(b)
fluoranthene x 0.1 + Benzo(k)fluoranthene x 0.1 + Chrysene x
0.01 + Dibenzo(a,h)anthracene x 1.0 + Indeno(1,2,3-c,d)pyrene
x 0.1. Guidelines for assessing and managing contaminated
gasworks sites in New Zealand (GMG) (MfE, 1997).

0.002 mg/kg dry wt

1, 3-4, 6Heavy Metals, Screen Level Dried sample, < 2mm fraction.  Nitric/Hydrochloric acid
digestion US EPA 200.2.  Complies with NES Regulations. ICP-
MS screen level, interference removal by Kinetic Energy
Discrimination if required.

0.10 - 4 mg/kg dry wt

2-3, 5BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis. Tested on as
received sample. In-house based on US EPA 8260 and 5021.

0.05 - 0.10 mg/kg dry wt

2-3, 5Polycyclic Aromatic Hydrocarbons
Screening in Soil*

Sonication extraction, GC-MS analysis. Tested on as received
sample. In-house based on US EPA 8270.

0.002 - 0.05 mg/kg dry wt

1, 4, 6Semivolatile Organic Compounds
Screening in Soil by GC-MS

Sonication extraction, GC-MS analysis. Tested on as received
sample. In-house based on US EPA 8270.

0.002 - 30 mg/kg dry wt

2-3, 5TPH + PAH + BTEX profile Sonication extraction, GC-FID and GC-MS analysis. Tested on
as received sample. In-house based on US EPA 8015 and US
EPA 8270.

0.002 - 70 mg/kg dry wt

1, 4, 6Volatile Organic Compounds Screening
in Soil by Headspace GC-MS

Sonication extraction, Headspace GC-MS analysis. Tested on
as received sample. In-house based on US EPA 8260 and
5021.

-

Total Petroleum Hydrocarbons in Soil

2-3, 5-6C7 - C9 Solvent extraction, GC-FID analysis. In-house based on US
EPA 8015.

8 mg/kg dry wt

2-3, 5-6C10 - C14 Solvent extraction, GC-FID analysis. Tested on as received
sample. In-house based on US EPA 8015.

20 mg/kg dry wt

2-3, 5-6C15 - C36 Solvent extraction, GC-FID analysis. Tested on as received
sample. In-house based on US EPA 8015.

40 mg/kg dry wt

2-3, 5-6Total hydrocarbons (C7 - C36) Calculation: Sum of carbon bands from C7 to C36. In-house
based on US EPA 8015.

70 mg/kg dry wt
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Ara Heron BSc (Tech)
Client Services Manager - Environmental

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed between 11-May-2021 and 13-May-2021.  For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer.  Extended storage times may incur additional charges.

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









2702875.1
BH01 - 0.5m 13-Sep-2021
Client Chromatogram for TPH by FID

2702875.2
BH01 - 1.8m 13-Sep-2021
Client Chromatogram for TPH by FID

2702875.4
BH02 - 1.8m 13-Sep-2021
Client Chromatogram for TPH by FID
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Analyst's Comments
Appendix No.1 - Chain of Custody
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The following table(s) gives a brief description of the methods used to conduct the analyses for this job.  The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.  A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No
Individual Tests

1-4Environmental Solids Sample Drying* Air dried at 35°C
Used for sample preparation.
May contain a residual moisture content of 2-5%.

-

1-4Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. (Free water removed before analysis, non-soil
objects such as sticks, leaves, grass and stones also removed).
US EPA 3550.

0.10 g/100g as rcvd

1-4Heavy Metals, Screen Level Dried sample, < 2mm fraction.  Nitric/Hydrochloric acid
digestion US EPA 200.2.  Complies with NES Regulations. ICP-
MS screen level, interference removal by Kinetic Energy
Discrimination if required.

0.10 - 4 mg/kg dry wt

1-4BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis. Tested on as
received sample. In-house based on US EPA 8260 and 5021.

0.05 - 0.10 mg/kg dry wt

Total Petroleum Hydrocarbons in Soil

1-2, 4Client Chromatogram for TPH by FID Small peaks associated with QC compounds may be visible in
chromatograms with low TPH concentrations.  QC peaks are as
follows: one peak in the C12 - 14 band, the C21 - 25 band and
the C30 - 36 band.  All QC peaks are corrected for in the
reported TPH concentrations.

-

1-4C7 - C9 Solvent extraction, GC-FID analysis. In-house based on US
EPA 8015.

8 mg/kg dry wt

1-4C10 - C14 Solvent extraction, GC-FID analysis. Tested on as received
sample. In-house based on US EPA 8015.

20 mg/kg dry wt

1-4C15 - C36 Solvent extraction, GC-FID analysis. Tested on as received
sample. In-house based on US EPA 8015.

40 mg/kg dry wt

1-4Total hydrocarbons (C7 - C36) Calculation: Sum of carbon bands from C7 to C36. In-house
based on US EPA 8015.

70 mg/kg dry wt

Carole Rodgers-Carroll BA, NZCS
Client Services Manager - Environmental

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed on 20-Sep-2021.  For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer.  Extended storage times may incur additional charges.

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







The following table(s) gives a brief description of the methods used to conduct the analyses for this job.  The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.  A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No
Individual Tests

1, 4, 6Weight of Asbestos as Asbestos Fines
in <10mm >2mm Fraction*

Measurement on analytical balance, from the <10mm >2mm
Fraction. Analysed at Hill Laboratories - Asbestos; 101c
Waterloo Road, Christchurch.

0.00001 g dry wt

New Zealand Guidelines Semi Quantitative Asbestos in Soil

1, 4, 6As Received Weight Measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 101c Waterloo Road, Christchurch.

0.1 g

1, 4, 6Dry Weight Sample dried at 100 to 105°C, measurement on balance.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch.

0.1 g

1, 4, 6Moisture Sample dried at 100 to 105°C.  Calculation = (As received
weight - Dry weight) / as received weight x 100.

1 %

1, 4, 6Sample Fraction >10mm Sample dried at 100 to 105°C, 10mm sieve, measurement on
analytical balance.  Analysed at Hill Laboratories - Asbestos;
101c Waterloo Road, Christchurch.

0.1 g dry wt

1, 4, 6Sample Fraction <10mm to >2mm Sample dried at 100 to 105°C, 10mm and 2mm sieve,
measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 101c Waterloo Road, Christchurch.

0.1 g dry wt

1, 4, 6Sample Fraction <2mm Sample dried at 100 to 105°C, 2mm sieve, measurement on
analytical balance.  Analysed at Hill Laboratories - Asbestos;
101c Waterloo Road, Christchurch.

0.1 g dry wt

1, 4, 6Asbestos Presence / Absence Examination using Low Powered Stereomicroscopy followed by
'Polarised Light Microscopy' including 'Dispersion Staining
Techniques'.  Analysed at Hill Laboratories - Asbestos; 101c
Waterloo Road, Christchurch. AS 4964 (2004) - Method for the
Qualitative Identification of Asbestos in Bulk Samples.

0.01%

1, 4, 6Description of Asbestos Form Description of asbestos form and/or shape if present. -

1, 4, 6Weight of Asbestos in ACM (Non-
Friable)

Measurement on analytical balance, from the >10mm Fraction.
Weight of asbestos based on assessment of ACM form.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch. New Zealand Guidelines for Assessing and
Managing Asbestos in Soil, November 2017.

0.00001 g dry wt

1, 4, 6Asbestos in ACM as % of Total
Sample*

Calculated from weight of asbestos in ACM and sample dry
weight. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.001 % w/w

1, 4, 6Weight of Asbestos as Fibrous
Asbestos (Friable)

Measurement on analytical balance, from the >10mm Fraction.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch. New Zealand Guidelines for Assessing and
Managing Asbestos in Soil, November 2017.

0.00001 g dry wt

1, 4, 6Asbestos as Fibrous Asbestos as % of
Total Sample*

Calculated from weight of fibrous asbestos and sample dry
weight. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.001 % w/w

1, 4, 6Weight of Asbestos as Asbestos Fines
(Friable)*

Measurement on analytical balance, from the <10mm Fractions.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch. New Zealand Guidelines for Assessing and
Managing Asbestos in Soil, November 2017.

0.00001 g dry wt

1, 4, 6Asbestos as Asbestos Fines as % of
Total Sample*

Calculated from weight of asbestos fines and sample dry weight.
New Zealand Guidelines for Assessing and Managing Asbestos
in Soil, November 2017.

0.001 % w/w

1, 4, 6Combined Fibrous Asbestos +
Asbestos Fines as % of Total Sample*

Calculated from weight of fibrous asbestos plus asbestos fines
and sample dry weight. New Zealand Guidelines for Assessing
and Managing Asbestos in Soil, November 2017.

0.001 % w/w
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Rhodri Williams BSc (Hons)
Technical Manager - Asbestos

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed on 05-Aug-2022.  For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer.  Extended storage times may incur additional charges.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.
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Sample Type: Soil
Sample Name:

Lab Number:

S08 @ 2m
02-Jul-2022

S09 @ 0.5m
02-Jul-2022

S07 @ 0.5m
02-Jul-2022

S07 @ 2.5m
02-Jul-2022

3026454.6 3026454.7 3026454.8 3026454.9 3026454.10

S09 @ 1.5m
02-Jul-2022

% 27 30 28 9 18Moisture

g dry wt 52.8 12.7 29.1 109.5 536.7Sample Fraction >10mm
g dry wt 135.5 106.5 64.3 341.5 249.4Sample Fraction <10mm to >2mm
g dry wt 234.3 310.2 309.0 324.3 118.3Sample Fraction <2mm
g dry wt 57.4 56.2 60.0 56.6 57.0<2mm Subsample Weight
g dry wt < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001Weight of Asbestos in ACM (Non-

Friable)
g dry wt < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001Weight of Asbestos as Fibrous

Asbestos (Friable)
g dry wt < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001Weight of Asbestos as Asbestos

Fines (Friable)*

Glossary of Terms
• Loose fibres (Minor) - One or two fibres/fibre bundles identified during analysis by stereo microscope/PLM.
• Loose fibres (Major) - Three or more fibres/fibre bundles identified during analysis by stereo microscope/PLM.
• ACM Debris (Minor) - One or two small (<2mm) pieces of material attached to fibres identified during analysis by stereo microscope/PLM.
• ACM Debris (Major) - Large (>2mm) piece, or more than three small (<2mm) pieces of material attached to fibres identified during analysis
by stereo microscope/PLM.
• Unknown Mineral Fibres - Mineral fibres of unknown type detected by polarised light microscopy including dispersion staining. The fibres
detected may or may not be asbestos fibres. To confirm the identities, another independent analytical technique may be required.
• Trace - Trace levels of asbestos, as defined by AS4964-2004.
For further details, please contact the Asbestos Team.

Please refer to the BRANZ New Zealand Guidelines for Assessing and Managing Asbestos in Soil.
https://www.branz.co.nz/asbestos

The following assumptions have been made:

1. Asbestos Fines in the <2mm fraction, after homogenisation, is evenly distributed throughout the fraction
2. The weight of asbestos in the sample is unaffected by the ashing process.

Results are representative of the sample provided to Hill Laboratories only.

Lab No: 3026454-A2Pv1 Hill Laboratories Page 2 of 3

Analyst's Comments
Appendix No.1 - Chain of Custody

The following table(s) gives a brief description of the methods used to conduct the analyses for this job.  The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.  A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No
Individual Tests

1-10Weight of Asbestos as Asbestos Fines
in <10mm >2mm Fraction*

Measurement on analytical balance, from the <10mm >2mm
Fraction. Analysed at Hill Laboratories - Asbestos; 101c
Waterloo Road, Christchurch.

0.00001 g dry wt

New Zealand Guidelines Semi Quantitative Asbestos in Soil

1-10As Received Weight Measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 101c Waterloo Road, Christchurch.

0.1 g

1-10Dry Weight Sample dried at 100 to 105°C, measurement on balance.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch.

0.1 g

1-10Moisture Sample dried at 100 to 105°C.  Calculation = (As received
weight - Dry weight) / as received weight x 100.

1 %

1-10Sample Fraction >10mm Sample dried at 100 to 105°C, 10mm sieve, measurement on
analytical balance.  Analysed at Hill Laboratories - Asbestos;
101c Waterloo Road, Christchurch.

0.1 g dry wt

1-10Sample Fraction <10mm to >2mm Sample dried at 100 to 105°C, 10mm and 2mm sieve,
measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 101c Waterloo Road, Christchurch.

0.1 g dry wt

1-10Sample Fraction <2mm Sample dried at 100 to 105°C, 2mm sieve, measurement on
analytical balance.  Analysed at Hill Laboratories - Asbestos;
101c Waterloo Road, Christchurch.

0.1 g dry wt



Sample Type: Soil
Test Method Description Default Detection Limit Sample No

1-10Asbestos Presence / Absence Examination using Low Powered Stereomicroscopy followed by
'Polarised Light Microscopy' including 'Dispersion Staining
Techniques'.  Analysed at Hill Laboratories - Asbestos; 101c
Waterloo Road, Christchurch. AS 4964 (2004) - Method for the
Qualitative Identification of Asbestos in Bulk Samples.

0.01%

1-10Description of Asbestos Form Description of asbestos form and/or shape if present. -

1-10Weight of Asbestos in ACM (Non-
Friable)

Measurement on analytical balance, from the >10mm Fraction.
Weight of asbestos based on assessment of ACM form.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch. New Zealand Guidelines for Assessing and
Managing Asbestos in Soil, November 2017.

0.00001 g dry wt

1-10Asbestos in ACM as % of Total
Sample*

Calculated from weight of asbestos in ACM and sample dry
weight. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.001 % w/w

1-10Weight of Asbestos as Fibrous
Asbestos (Friable)

Measurement on analytical balance, from the >10mm Fraction.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch. New Zealand Guidelines for Assessing and
Managing Asbestos in Soil, November 2017.

0.00001 g dry wt

1-10Asbestos as Fibrous Asbestos as % of
Total Sample*

Calculated from weight of fibrous asbestos and sample dry
weight. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.001 % w/w

1-10Weight of Asbestos as Asbestos Fines
(Friable)*

Measurement on analytical balance, from the <10mm Fractions.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch. New Zealand Guidelines for Assessing and
Managing Asbestos in Soil, November 2017.

0.00001 g dry wt

1-10Asbestos as Asbestos Fines as % of
Total Sample*

Calculated from weight of asbestos fines and sample dry weight.
New Zealand Guidelines for Assessing and Managing Asbestos
in Soil, November 2017.

0.001 % w/w

1-10Combined Fibrous Asbestos +
Asbestos Fines as % of Total Sample*

Calculated from weight of fibrous asbestos plus asbestos fines
and sample dry weight. New Zealand Guidelines for Assessing
and Managing Asbestos in Soil, November 2017.

0.001 % w/w
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Dexter Paguirigan Dip Chem Engineering Tech
Laboratory Technician - Asbestos

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed on 06-Jul-2022.  For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer.  Extended storage times may incur additional charges.

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









Analyst's Comments
Appendix No.1 - Chain of Custody

Lab No: 3035767-A2Pv1 Hill Laboratories Page 2 of 3

The following table(s) gives a brief description of the methods used to conduct the analyses for this job.  The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.  A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No
New Zealand Guidelines Semi Quantitative Asbestos in Soil

1As Received Weight Measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 28 Heather Street, Auckland.

0.1 g

1Dry Weight Sample dried at 100 to 105°C, measurement on balance.
Analysed at Hill Laboratories - Asbestos; 28 Heather Street,
Auckland.

0.1 g

1Moisture Sample dried at 100 to 105°C.  Calculation = (As received
weight - Dry weight) / as received weight x 100.

1 %

1Sample Fraction >10mm* Sample dried at 100 to 105°C, 10mm sieve, measurement on
analytical balance.  Analysed at Hill Laboratories - Asbestos; 28
Heather Street, Auckland.

0.1 g dry wt

1Sample Fraction <10mm to >2mm* Sample dried at 100 to 105°C, 10mm and 2mm sieve,
measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 28 Heather Street, Auckland.

0.1 g dry wt

1Sample Fraction <2mm* Sample dried at 100 to 105°C, 2mm sieve, measurement on
analytical balance.  Analysed at Hill Laboratories - Asbestos; 28
Heather Street, Auckland.

0.1 g dry wt

1Asbestos Presence / Absence Examination using Low Powered Stereomicroscopy followed by
'Polarised Light Microscopy' including 'Dispersion Staining
Techniques'.  Analysed at Hill Laboratories - Asbestos; 28
Heather Street, Auckland. AS 4964 (2004) - Method for the
Qualitative Identification of Asbestos in Bulk Samples.

0.01%

1Description of Asbestos Form Description of asbestos form and/or shape if present. Analysed
at Hill Laboratories - Asbestos; 28 Heather Street, Auckland.

-

1Weight of Asbestos in ACM (Non-
Friable)

Measurement on analytical balance, from the >10mm Fraction.
Weight of asbestos based on assessment of ACM form.
Analysed at Hill Laboratories - Asbestos; 28 Heather Street,
Auckland. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.00001 g dry wt

1Asbestos in ACM as % of Total
Sample*

Calculated from weight of asbestos in ACM and sample dry
weight. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.001 % w/w

1Weight of Asbestos as Fibrous
Asbestos (Friable)*

Measurement on analytical balance, from the >10mm Fraction.
Analysed at Hill Laboratories - Asbestos; 28 Heather Street,
Auckland. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.00001 g dry wt

1Asbestos as Fibrous Asbestos as % of
Total Sample*

Calculated from weight of fibrous asbestos and sample dry
weight. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.001 % w/w

1Weight of Asbestos as Asbestos Fines
(Friable)*

Measurement on analytical balance, from the <10mm Fractions.
Analysed at Hill Laboratories - Asbestos; 28 Heather Street,
Auckland. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.00001 g dry wt

1Asbestos as Asbestos Fines as % of
Total Sample*

Calculated from weight of asbestos fines and sample dry weight.
New Zealand Guidelines for Assessing and Managing Asbestos
in Soil, November 2017.

0.001 % w/w

1Combined Fibrous Asbestos +
Asbestos Fines as % of Total Sample*

Calculated from weight of fibrous asbestos plus asbestos fines
and sample dry weight. New Zealand Guidelines for Assessing
and Managing Asbestos in Soil, November 2017.

0.001 % w/w



Danielle Carter BSc, PGDipSci, MSc
Laboratory Technician - Asbestos

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed on 25-Jul-2022.  For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer.  Extended storage times may incur additional charges.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.
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The following table(s) gives a brief description of the methods used to conduct the analyses for this job.  The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.  A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No
Individual Tests

1-4Wgt of Asbestos as Asbestos Fines in
<10mm >2mm Fraction*

Measurement on analytical balance, from the <10mm >2mm
Fraction. Analysed at Hill Laboratories - Asbestos; 101c
Waterloo Road, Christchurch.

0.00001 g dry wt

New Zealand Guidelines Semi Quantitative Asbestos in Soil

1-4As Received Weight Measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 101c Waterloo Road, Christchurch.

0.1 g

1-4Dry Weight Sample dried at 100 to 105°C, measurement on balance.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch.

0.1 g

1-4Moisture Sample dried at 100 to 105°C.  Calculation = (As received
weight - Dry weight) / as received weight x 100.

1 %

1-4Sample Fraction >10mm Sample dried at 100 to 105°C, 10mm sieve, measurement on
analytical balance.  Analysed at Hill Laboratories - Asbestos;
101c Waterloo Road, Christchurch.

0.1 g dry wt

1-4Sample Fraction <10mm to >2mm Sample dried at 100 to 105°C, 10mm and 2mm sieve,
measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 101c Waterloo Road, Christchurch.

0.1 g dry wt

1-4Sample Fraction <2mm Sample dried at 100 to 105°C, 2mm sieve, measurement on
analytical balance.  Analysed at Hill Laboratories - Asbestos;
101c Waterloo Road, Christchurch.

0.1 g dry wt

1-4Asbestos Presence / Absence Examination using Low Powered Stereomicroscopy followed by
'Polarised Light Microscopy' including 'Dispersion Staining
Techniques'.  Analysed at Hill Laboratories - Asbestos; 101c
Waterloo Road, Christchurch. AS 4964 (2004) - Method for the
Qualitative Identification of Asbestos in Bulk Samples.

0.01%

1-4Description of Asbestos Form Description of asbestos form and/or shape if present. -

1-4Weight of Asbestos in ACM (Non-
Friable)

Measurement on analytical balance, from the >10mm Fraction.
Weight of asbestos based on assessment of ACM form.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch. New Zealand Guidelines for Assessing and
Managing Asbestos in Soil, November 2017.

0.00001 g dry wt

1-4Asbestos in ACM as % of Total
Sample*

Calculated from weight of asbestos in ACM and sample dry
weight. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.001 % w/w

1-4Weight of Asbestos as Fibrous
Asbestos (Friable)

Measurement on analytical balance, from the >10mm Fraction.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch. New Zealand Guidelines for Assessing and
Managing Asbestos in Soil, November 2017.

0.00001 g dry wt

1-4Asbestos as Fibrous Asbestos as % of
Total Sample*

Calculated from weight of fibrous asbestos and sample dry
weight. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.001 % w/w

1-4Weight of Asbestos as Asbestos Fines
(Friable)*

Measurement on analytical balance, from the <10mm Fractions.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch. New Zealand Guidelines for Assessing and
Managing Asbestos in Soil, November 2017.

0.00001 g dry wt

1-4Asbestos as Asbestos Fines as % of
Total Sample*

Calculated from weight of asbestos fines and sample dry weight.
New Zealand Guidelines for Assessing and Managing Asbestos
in Soil, November 2017.

0.001 % w/w

1-4Combined Fibrous Asbestos +
Asbestos Fines as % of Total Sample*

Calculated from weight of fibrous asbestos plus asbestos fines
and sample dry weight. New Zealand Guidelines for Assessing
and Managing Asbestos in Soil, November 2017.

0.001 % w/w

Lab No: 2702874-A2Pv1 Hill Laboratories Page 2 of 3



Rhodri Williams BSc (Hons)
Technical Manager - Asbestos

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed between 17-Sep-2021 and 21-Sep-2021.  For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer.  Extended storage times may incur additional charges.

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

Lab No: 2702874-A2Pv1 Hill Laboratories Page 3 of 3





Glossary of Terms
• Loose fibres (Minor) - One or two fibres/fibre bundles identified during analysis by stereo microscope/PLM.
• Loose fibres (Major) - Three or more fibres/fibre bundles identified during analysis by stereo microscope/PLM.
• ACM Debris (Minor) - One or two small (<2mm) pieces of material attached to fibres identified during analysis by stereo microscope/PLM.
• ACM Debris (Major) - Large (>2mm) piece, or more than three small (<2mm) pieces of material attached to fibres identified during analysis
by stereo microscope/PLM.
• Unknown Mineral Fibres - Mineral fibres of unknown type detected by polarised light microscopy including dispersion staining. The fibres
detected may or may not be asbestos fibres. To confirm the identities, another independent analytical technique may be required.
• Trace - Trace levels of asbestos, as defined by AS4964-2004.
For further details, please contact the Asbestos Team.

Please refer to the BRANZ New Zealand Guidelines for Assessing and Managing Asbestos in Soil.
https://www.branz.co.nz/asbestos

The following assumptions have been made:

1. Asbestos Fines in the <2mm fraction, after homogenisation, is evenly distributed throughout the fraction
2. The weight of asbestos in the sample is unaffected by the ashing process.

Results are representative of the sample provided to Hill Laboratories only.

Lab No: 2605454-A2Pv1 Hill Laboratories Page 2 of 3

The following table(s) gives a brief description of the methods used to conduct the analyses for this job.  The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.  A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No
New Zealand Guidelines Semi Quantitative Asbestos in Soil

1-2As Received Weight Measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 28 Heather Street, Auckland.

0.1 g

1-2Dry Weight Sample dried at 100 to 105°C, measurement on balance.
Analysed at Hill Laboratories - Asbestos; 28 Heather Street,
Auckland.

0.1 g

1-2Moisture Sample dried at 100 to 105°C.  Calculation = (As received
weight - Dry weight) / as received weight x 100.

1 %

1-2Sample Fraction >10mm* Sample dried at 100 to 105°C, 10mm sieve, measurement on
analytical balance.  Analysed at Hill Laboratories - Asbestos; 28
Heather Street, Auckland.

0.1 g dry wt

1-2Sample Fraction <10mm to >2mm* Sample dried at 100 to 105°C, 10mm and 2mm sieve,
measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 28 Heather Street, Auckland.

0.1 g dry wt

1-2Sample Fraction <2mm* Sample dried at 100 to 105°C, 2mm sieve, measurement on
analytical balance.  Analysed at Hill Laboratories - Asbestos; 28
Heather Street, Auckland.

0.1 g dry wt

1-2Asbestos Presence / Absence Examination using Low Powered Stereomicroscopy followed by
'Polarised Light Microscopy' including 'Dispersion Staining
Techniques'.  Analysed at Hill Laboratories - Asbestos; 28
Heather Street, Auckland. AS 4964 (2004) - Method for the
Qualitative Identification of Asbestos in Bulk Samples.

0.01%

1-2Description of Asbestos Form Description of asbestos form and/or shape if present. Analysed
at Hill Laboratories - Asbestos; 28 Heather Street, Auckland.

-

1-2Weight of Asbestos in ACM (Non-
Friable)

Measurement on analytical balance, from the >10mm Fraction.
Weight of asbestos based on assessment of ACM form.
Analysed at Hill Laboratories - Asbestos; 28 Heather Street,
Auckland. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.00001 g dry wt

1-2Asbestos in ACM as % of Total
Sample*

Calculated from weight of asbestos in ACM and sample dry
weight. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.001 % w/w

1-2Weight of Asbestos as Fibrous
Asbestos (Friable)*

Measurement on analytical balance, from the >10mm Fraction.
Analysed at Hill Laboratories - Asbestos; 28 Heather Street,
Auckland. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.00001 g dry wt

1-2Asbestos as Fibrous Asbestos as % of
Total Sample*

Calculated from weight of fibrous asbestos and sample dry
weight. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.001 % w/w

1-2Weight of Asbestos as Asbestos Fines
(Friable)*

Measurement on analytical balance, from the <10mm Fractions.
Analysed at Hill Laboratories - Asbestos; 28 Heather Street,
Auckland. New Zealand Guidelines for Assessing and Managing
Asbestos in Soil, November 2017.

0.00001 g dry wt

1-2Asbestos as Asbestos Fines as % of
Total Sample*

Calculated from weight of asbestos fines and sample dry weight.
New Zealand Guidelines for Assessing and Managing Asbestos
in Soil, November 2017.

0.001 % w/w



Sample Type: Soil
Test Method Description Default Detection Limit Sample No

1-2Combined Fibrous Asbestos +
Asbestos Fines as % of Total Sample*

Calculated from weight of fibrous asbestos plus asbestos fines
and sample dry weight. New Zealand Guidelines for Assessing
and Managing Asbestos in Soil, November 2017.

0.001 % w/w

Lab No: 2605454-A2Pv1 Hill Laboratories Page 3 of 3

Mahaleel (May) Alfante BSc, PGDipSci
Laboratory Technician - Asbestos

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed on 19-May-2021.  For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer.  Extended storage times may incur additional charges.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.
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TEST REPORT

47C Kenepuru Drive,
Wellington

M:021796477
E:info@geocivil.co.nz

Hamish Drysdale

Laboratory Technician

Briana Nicoll

Supervisor

- CPT - Aggregates - Soil - Roading -
This report shall not be reproduced except in full, without the written approval of the laboratory.

8398-057Lab Job No.:

-Your Ref.:

19/08/2022Date of Issue:

1 of 11Page:

Test Report.

No. WLG8398-057-R001

8 Barker Street, Te Aro, WellingtonPROJECT:

Engeo
Plimmer Towers,
Level 18/2-6 Gilmer Terrace,
Wellington

CLIENT:

Gabriela StaehleATTENTION:

INSTRUCTIONS: Window sampler boreholes where required

TEST METHODS: NZGS December 2005 (not accredited)

TEST RESULTS: As per laboratory sheets attached.
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EngeoClient:

47C Kenepuru Drive,
Wellington

M:021796477
E:info@geocivil.co.nz

Date:

Coordinates:

02/07/22

1 of 1Sheet:

Lab Job No: 8398-057

Job: Location:Geotechnical Investigation

Borehole No.: WS01

8 Barker Street, Te
Aro, Wellington

Elevation (m):

WINDOW SAMPLE LOG

Report No.:

Client Ref. No.: -

WLG8398-057-R001

Hole Depth: 2.00 m

D
e
p

th
 (

m
)

Geological Interpretation
In accordance with NZGS 2005U

C
S

Scala Penetrometer

(blows / 100mm)

NZS4402: 1988 Test 6.5.2 - Procedure 2

5 10 15

Vane Shear

Tested in
accordance with
NZGS Aug 2001

W
a
te

r

Values

L
e
g

e
n

d

Strength(kPa)

Recorded By:Contractor:

Geocivil

M.F/B.N

Window Sampler

Equipment:

Investigation Type

Window SamplerStanding Water Level

Out flow

In flow

WaterRemarks

Window Sampler +
Scala (DCP)

No accredited tests

H.D

Checked By: Supervisor:

Checked Date:

Note: All Scala Penetrometer readings taken below 1.5m from start depth are outside the scope of this test

Note: Scala Penetrometer interpretation is not endorsed

2/07/2022

Recorded Date:

15/08/2022

G
ro

u
n
d
w

a
te

r 
N

o
t 
E

n
co

u
n
te

re
d

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

Sandy GRAVEL (FILL), dark grey, medium dense to dense, moist,
poorly graded; gravels are medium to coarse, slightly to moderately
weathered, sub-angular to angular, strong; sands are fine to coarse

CORE LOSS

Sandy SILT, dark brown, firm to stiff, moist, moderate to high plasticity;
sands are fine

Silty SAND, dark brownish grey, medium dense to dense, moist to
wet, poorly graded; sands are fine

Colour change: dark bluish grey

End of borehole: target depth reached

GP

MH

SM

SM
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EngeoClient:

47C Kenepuru Drive,
Wellington

M:021796477
E:info@geocivil.co.nz

Date:

Coordinates:

30/07/22

1 of 1Sheet:

Lab Job No: 8398-057

Job: Location:Geotechnical Investigation

Borehole No.: WS02

8 Barker Street, Te
Aro, Wellington

Elevation (m):

WINDOW SAMPLE LOG

Report No.:

Client Ref. No.: -

WLG8398-057-R001

Hole Depth: 3.00 m

D
e
p

th
 (

m
)

Geological Interpretation
In accordance with NZGS 2005U

C
S

Scala Penetrometer

(blows / 100mm)

NZS4402: 1988 Test 6.5.2 - Procedure 2

5 10 15

Vane Shear

Tested in
accordance with
NZGS Aug 2001

W
a
te

r

Values

L
e
g

e
n

d

Strength(kPa)

Recorded By:Contractor:

Geocivil

B.N/J.R

Window Sampler

Equipment:

Investigation Type

Window SamplerStanding Water Level

Out flow

In flow

WaterRemarks

Window Sampler +
Scala (DCP)

No accredited tests

H.D

Checked By: Supervisor:

Checked Date:

Note: All Scala Penetrometer readings taken below 1.5m from start depth are outside the scope of this test

Note: Scala Penetrometer interpretation is not endorsed

30/07/2022

Recorded Date:

15/08/2022

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

Sandy GRAVEL (FILL), dark yellowish brown, very dense to dense,
moist, poorly graded; gravels are fine to coarse, slightly weathered,
sub-angular to angular, strong; sands are fine to coarse

Gravelly SILT with rootlets, black, firm, moist, high plasticity; gravels
are fine to medium, slightly to moderately weathered, sub-angular to
angular, poorly graded, strong

Clayey SILT, light grey, firm, moist, high plasticity

Silty SAND, light greenish grey, medium density, moist to wet; sands
are fine

Sandy SILT, dark grey, stiff to firm, moist to wet, high plasticity; sands
are fine

End of borehole: target depth reached

SWL
1.20m

GP

MH

MH

SM

MH
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EngeoClient:

47C Kenepuru Drive,
Wellington

M:021796477
E:info@geocivil.co.nz

Date:

Coordinates:

30/07/22

1 of 1Sheet:

Lab Job No: 8398-057

Job: Location:Geotechnical Investigation

Borehole No.: WS03

8 Barker Street, Te
Aro, Wellington

Elevation (m):

WINDOW SAMPLE LOG

Report No.:

Client Ref. No.: -

WLG8398-057-R001

Hole Depth: 3.70 m

D
e
p

th
 (

m
)

Geological Interpretation
In accordance with NZGS 2005U

C
S

Scala Penetrometer

(blows / 100mm)

NZS4402: 1988 Test 6.5.2 - Procedure 2

5 10 15

Vane Shear

Tested in
accordance with
NZGS Aug 2001

W
a
te

r

Values

L
e
g

e
n

d

Strength(kPa)

Recorded By:Contractor:

Geocivil

B.N/J.R

Window Sampler

Equipment:

Investigation Type

Window SamplerStanding Water Level

Out flow

In flow

WaterRemarks

Note: Total depth of 3m- hole collapse

Window Sampler +
Scala (DCP)

No accredited tests

H.D

Checked By: Supervisor:

Checked Date:

Note: All Scala Penetrometer readings taken below 1.5m from start depth are outside the scope of this test

Note: Scala Penetrometer interpretation is not endorsed

30/07/2022

Recorded Date:

15/08/2022

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

Gravelly SAND (FILL), dark yellowish grey, very dense to dense,
moist, poorly graded; gravels are fine to coarse, slightly to moderately
weathered, sub-angular, strong; sands are fine to coarse

Sandy GRAVEL (FILL), dark bluish grey, very dense to dense, moist,
poorly graded; gravels are fine to medium, slightly weathered, sub-
angular to angular, very strong; sands are fine to coarse

Sandy SILT (FILL), carbonaceous material, trace brick,  dark black,
firm, moist, moderate plasticity; sands are fine to medium, poorly
graded

Clayey SILT, dark brownish grey, stiff, moist, high plasticity

Core loss

Silty SAND, dark grey, loose to medium dense, moist; sands are fine

Core loss

Silty SAND, dark grey, medium dense, moist; sands are fine

Core loss

Silty SAND, rootlets, dark greenish grey, medium dense, moist to wet;
sands are fine

Sandy SILT, dark grey, firm, moist to wet, high plasticity; sands are
fine

Silty SAND with minor gravels, dark brownish grey, medium dense,
moist to wet, poorly graded; gravels are fine to medium, slightly
weathered, sub-rounded to sub-angular, moderately strong; sands are
fine

Silty sandy GRAVEL, light greenish grey, medium dense, moist to wet,
poorly graded; gravels are fine to medium, moderately weathered,
sub-rounded to sub-angular, strong; sands are fine

Sandy SILT, light greyish blue, firm, moist to wet, high plasticity; sands
are fine

End of borehole: target depth reached

SWL
2.00m

SP

GP

SM

MH

SM

SM

SM

MH

SM

GM

MH
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EngeoClient:

47C Kenepuru Drive,
Wellington

M:021796477
E:info@geocivil.co.nz

Date:

Coordinates:

02/07/22

1 of 1Sheet:

Lab Job No: 8398-057

Job: Location:Geotechnical Investigation

Borehole No.: WS04

8 Barker Street, Te
Aro, Wellington

Elevation (m):

WINDOW SAMPLE LOG

Report No.:

Client Ref. No.: -

WLG8398-057-R001

Hole Depth: 2.00 m

D
e
p

th
 (

m
)

Geological Interpretation
In accordance with NZGS 2005U

C
S

Scala Penetrometer

(blows / 100mm)

NZS4402: 1988 Test 6.5.2 - Procedure 2

5 10 15

Vane Shear

Tested in
accordance with
NZGS Aug 2001

W
a
te

r

Values

L
e
g

e
n

d

Strength(kPa)

Recorded By:Contractor:

Geocivil

M.F/B.N

Window Sampler

Equipment:

Investigation Type

Window SamplerStanding Water Level

Out flow

In flow

WaterRemarks

Window Sampler +
Scala (DCP)

No accredited tests

H.D

Checked By: Supervisor:

Checked Date:

Note: All Scala Penetrometer readings taken below 1.5m from start depth are outside the scope of this test

Note: Scala Penetrometer interpretation is not endorsed

2/07/2022

Recorded Date:

15/08/2022

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

Sandy GRAVEL (FILL), dark grey, medium dense to dense, moist,
poorly graded; gravels are fine to coarse, slightly to moderately
weathered, medium dense to dense, sub-rounded to sub-angular,
strong; sands are fine to coarse

Sandy SILT, trace rootlets, dark greyish brown, firm to stiff, moist to
wet, high plasticity; sands are fine

Silty SAND, dark bluish grey with green mottling, medium dense to
dense, wet, well graded; sands are fine

End of borehole: target depth reached

SWL
1 10m

GP

MH

SM
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EngeoClient:

47C Kenepuru Drive,
Wellington

M:021796477
E:info@geocivil.co.nz

Date:

Coordinates:

30/07/22

1 of 1Sheet:

Lab Job No: 8398-057

Job: Location:Geotechnical Investigation

Borehole No.: WS05

8 Barker Street, Te
Aro, Wellington

Elevation (m):

WINDOW SAMPLE LOG

Report No.:

Client Ref. No.: -

WLG8398-057-R001

Hole Depth: 3.00 m

D
e
p

th
 (

m
)

Geological Interpretation
In accordance with NZGS 2005U

C
S

Scala Penetrometer

(blows / 100mm)

NZS4402: 1988 Test 6.5.2 - Procedure 2

5 10 15

Vane Shear

Tested in
accordance with
NZGS Aug 2001

W
a
te

r

Values

L
e
g

e
n

d

Strength(kPa)

Recorded By:Contractor:

Geocivil

B.N/J.R

Window Sampler

Equipment:

Investigation Type

Window SamplerStanding Water Level

Out flow

In flow

WaterRemarks

Window Sampler +
Scala (DCP)

No accredited tests

H.D

Checked By: Supervisor:

Checked Date:

Note: All Scala Penetrometer readings taken below 1.5m from start depth are outside the scope of this test

Note: Scala Penetrometer interpretation is not endorsed

30/07/2022

Recorded Date:

15/08/2022

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2 2

2.4

2.6

2.8

3.0

Silty sandy GRAVEL (FILL), black with white specks, brick, dense,
moist, poorly graded; gravels are fine to medium, slightly weathered,
sub-angular to angular, strong; sands are fine to coarse

Sandy SILT (FILL) with minor gravels, greyish black, firm to soft,
moist, high plasticity; gravels are fine to coarse, slightly weathered,
sub-angular to angular, strong; sands are fine

Core loss

Clayey SILT, dark grey, firm, moist, high plasticity

Silty SAND, dark greenish grey, medium density, moist to wet; sands
are fine

Gravelly SILT with rootlets and fibrous peat, shell hash, dark grey, stiff,
moist to wet, high plasticity; gravels are fine to medium, slightly
weathered, sub-angular to angular, strong

End of borehole: target depth reached

SWL
2.00m

GM

MH

MH

SM

MH
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EngeoClient:

47C Kenepuru Drive,
Wellington

M:021796477
E:info@geocivil.co.nz

Date:

Coordinates:

16/07/22

1 of 1Sheet:

Lab Job No: 8398-057

Job: Location:Geotechnical Investigation

Borehole No.: WS06

8 Barker Street, Te
Aro, Wellington

Elevation (m):

WINDOW SAMPLE LOG

Report No.:

Client Ref. No.: -

WLG8398-057-R001

Hole Depth: 2.60 m

D
e
p

th
 (

m
)

Geological Interpretation
In accordance with NZGS 2005U

C
S

Scala Penetrometer

(blows / 100mm)

NZS4402: 1988 Test 6.5.2 - Procedure 2

5 10 15

Vane Shear

Tested in
accordance with
NZGS Aug 2001

W
a
te

r

Values

L
e
g

e
n

d

Strength(kPa)

Recorded By:Contractor:

Geocivil

M.F/B.N

Window Sampler

Equipment:

Investigation Type

Window SamplerStanding Water Level

Out flow

In flow

WaterRemarks

Window Sampler +
Scala (DCP)

No accredited tests

H.D

Checked By: Supervisor:

Checked Date:

Note: All Scala Penetrometer readings taken below 1.5m from start depth are outside the scope of this test

Note: Scala Penetrometer interpretation is not endorsed

16/07/2022

Recorded Date:

15/08/2022

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

Sandy GRAVEL (FILL), dark brownish grey, very dense to dense, dry
to moist, gap graded; gravels are fine to coarse, slightly weathered,
sub-angular to angular, very strong to strong; sands are fine to coarse

Gravelly SILT (FILL), peat, fibrous peat, black, brick, stiff to firm, moist,
moderate plasticity; gravels are fine to medium, slightly weathered,
sub-angular to angular, very strong

Clayey SILT, dark grey, firm to soft, moist, high plasticity

Silty SAND, light bluish grey, medium dense, moist; sands are fine

Sandy SILT, dark bluish grey, soft, wet, high plasticity; sands are fine

Sandy SILT with minor gravels, fibrous peat, shell hash, dark bluish
grey, soft to very soft, high plasticity; gravels are fine to medium,
slightly weathered, rounded to sub-rounded, strong; sands are fine

End of borehole: target depth reached

SWL
2.10m

GP

ML

CH

SM

MH

MH
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EngeoClient:

47C Kenepuru Drive,
Wellington

M:021796477
E:info@geocivil.co.nz

Date:

Coordinates:

02/07/22

1 of 1Sheet:

Lab Job No: 8398-057

Job: Location:Geotechnical Investigation

Borehole No.: WS07

8 Barker Street, Te
Aro, Wellington

Elevation (m):

WINDOW SAMPLE LOG

Report No.:

Client Ref. No.: -

WLG8398-057-R001

Hole Depth: 4.00 m

D
e
p

th
 (

m
)

Geological Interpretation
In accordance with NZGS 2005U

C
S

Scala Penetrometer

(blows / 100mm)

NZS4402: 1988 Test 6.5.2 - Procedure 2

5 10 15

Vane Shear

Tested in
accordance with
NZGS Aug 2001

W
a
te

r

Values

L
e
g

e
n

d

Strength(kPa)

Recorded By:Contractor:

Geocivil

M.F/B.N

Window Sampler

Equipment:

Investigation Type

Window SamplerStanding Water Level

Out flow

In flow

WaterRemarks

Window Sampler +
Scala (DCP)

No accredited tests

H.D

Checked By: Supervisor:

Checked Date:

Note: All Scala Penetrometer readings taken below 1.5m from start depth are outside the scope of this test

Note: Scala Penetrometer interpretation is not endorsed

2/07/2022

Recorded Date:

15/08/2022

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

Sandy GRAVEL (FILL), dark grey, dense, moist to wet, poorly graded;
gravels are moderately weathered, sub-angular to angular, strong;
sands are fine to coarse

Gravelly SAND (FILL), dark grey, dense, moist to wet, poorly graded;
gravels are fine to medium, moderately weathered, sub-angular to
angular, strong; sands are fine to coarse

Sandy gravelly SILT (FILL), dark greyish brown, stiff, moist to wet,
moderate plasticity; gravels are fine to coarse, moderately weathered,
sub-angular to angular, poorly graded, strong; sands are fine to coarse

Gravelly SAND (FILL), trace rootlets and carbonaceous material, dark
grey, loose to medium dense, wet, poorly graded; gravels are fine to
medium, moderately weathered, sub-angular to angular, strong; sands
are fine to coarse

CORE LOSS

Silty sandy GRAVEL (FILL), dark brownish grey, dense, moist to wet,
poorly graded; gravels are fine, slightly to moderately weathered,
angular, strong; sands are fine to medium

Sandy SILT with minor gravel, dark bluish grey, soft to firm, moist to
wet, moderate to high plasticity; gravels are fine, slightly to moderately
weathered, angular, poorly graded, strong; sands are fine to medium

Silty gravelly SAND, trace rootlets, dark bluish grey with brown
mottling, medium dense, moist to wet, poorly graded; gravels are fine
to coarse, slightly weathered, sub-angular to angular, strong; sands
are fine to coarse

Sandy SILT with minor gravel, dark yellowish brown, firm to stiff, wet,
moderate plasticity; gravels are fine to medium, moderately
weathered, sub-rounded to sub-angular, poorly graded, strong; sands
are fine to coarse

Sandy SILT, light grey, stiff, moist, moderate plasticity; sands are fine
to medium

End of borehole: target depth reached

SWL
2.00m

GP

SP

MH

SP

GP

MH

SM

MH

MH
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Job: Location:Geotechnical Investigation

Borehole No.: WS08

8 Barker Street, Te
Aro, Wellington

Elevation (m):

WINDOW SAMPLE LOG

Report No.:
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WLG8398-057-R001

Hole Depth: 2.00 m
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Geological Interpretation
In accordance with NZGS 2005U

C
S

Scala Penetrometer

(blows / 100mm)

NZS4402: 1988 Test 6.5.2 - Procedure 2

5 10 15

Vane Shear

Tested in
accordance with
NZGS Aug 2001
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Values

L
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d

Strength(kPa)

Recorded By:Contractor:

Geocivil

M.F/B.N

Window Sampler

Equipment:

Investigation Type

Window SamplerStanding Water Level

Out flow

In flow

WaterRemarks

Window Sampler +
Scala (DCP)

No accredited tests

H.D

Checked By: Supervisor:

Checked Date:

Note: All Scala Penetrometer readings taken below 1.5m from start depth are outside the scope of this test

Note: Scala Penetrometer interpretation is not endorsed

2/07/2022

Recorded Date:

15/08/2022
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1.2

1.4

1.6

1.8

2.0

Sandy GRAVEL (FILL), dark brown, medium dense, moist, poorly
graded; gravels are fine to coarse, slightly to moderately weathered,
sub-angular to angular, strong

Gravelly SILT (FILL), dark brown, firm, moist, moderate plasticity;
gravels are fine to medium, moderately weathered, sub-rounded,
poorly graded, strong

Silty SAND, dark bluish grey, medium dense, moist, well graded

End of borehole: target depth reached

SWL
1.70m

GP

MH

SM
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Date:
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Lab Job No: 8398-057

Job: Location:Geotechnical Investigation

Borehole No.: WS09

8 Barker Street, Te
Aro, Wellington

Elevation (m):

WINDOW SAMPLE LOG

Report No.:

Client Ref. No.: -

WLG8398-057-R001

Hole Depth: 3.00 m

D
e
p

th
 (

m
)

Geological Interpretation
In accordance with NZGS 2005U

C
S

Scala Penetrometer

(blows / 100mm)

NZS4402: 1988 Test 6.5.2 - Procedure 2

5 10 15

Vane Shear

Tested in
accordance with
NZGS Aug 2001

W
a
te

r

Values

L
e
g

e
n

d

Strength(kPa)

Recorded By:Contractor:

Geocivil

M.F/B.N

Window Sampler

Equipment:

Investigation Type

Window SamplerStanding Water Level

Out flow

In flow

WaterRemarks

Window Sampler +
Scala (DCP)

No accredited tests

H.D

Checked By: Supervisor:

Checked Date:

Note: All Scala Penetrometer readings taken below 1.5m from start depth are outside the scope of this test

Note: Scala Penetrometer interpretation is not endorsed

2/07/2022

Recorded Date:

15/08/2022
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1.0

1.2

1.4

1.6

1.8

2.0

2 2

2.4

2.6

2.8

3.0

Sandy GRAVEL (FILL), dark grey, dense, moist, poorly graded;
gravels are fine to coarse, moderately weathered, sub-angular to
angular, strong; sands are fine to coarse

Sandy SILT (FILL), trace carbonaceous material, dark brown, soft,
moist, moderate to high plasticity; sands are fine to medium

Sandy SILT, dark grey, soft to firm, moist, moderate to high plasticity;
sands are fine to coarse

Silty SAND, trace rootlets, light bluish grey with green mottling,
medium dense to dense, dry to moist, poorly graded; sands are fine

Silty SAND, dark bluish grey, medium dense, moist to wet, poorly
graded; sands are fine

Silty SAND, trace shell hash, dark grey, medium dense, moist to wet,
poorly graded; sands are fine

End of borehole: target depth reached

SWL
1.70m

GP

MH

MH

SP

SP

SP
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Appendix 6- Relative Percentage Difference Analysis

Analyte RPD (%) Acceptable?

Arsenic 21 24 -13.33 Yes

Cadmium 0.29 0.3 3.39 Yes

Copper 149 134 10.60 Yes

Lead 420 360 15.38 Yes

Zinc 330 330 0.00 Yes

Chromium (total) 18 19 5.41 Yes

Nickel 16 18 11.76 Yes

Total of Reported PAHs in Soil 8.2 3.4 82.76 No

1-Methylnaphthalene 0.125 0.055 77.78 No

2-Methylnaphthalene 0.113 0.042 91.61 No

Acenaphthylene 0.066 0.027 83.87 No

Anthracene 0.138 0.047 98.38 No

Benzo[a]anthracene 0.65 0.28 79.57 No

Benzo[a]pyrene (BAP) 0.72 0.31 79.61 No

Benzo[a]pyrene Potency Equivalency Factor (PEF) NES 1.06 0.45 80.79 No

Benzo[a]pyrene Toxic Equivalence (TEF) 1.05 0.45 80.00 No

Benzo[b]fluoranthene + Benzo[j]fluoranthene 0.78 0.34 78.57 No

Benzo[e]pyrene 0.38 0.163 79.93 No

Benzo[g,h,i]perylene 0.48 0.22 74.29 No

Benzo[k]fluoranthene 0.26 0.111 80.32 No

Chrysene 0.51 0.23 75.68 No

Dibenzo[a,h]anthracene 0.102 0.042 83.33 No

Fluoranthene 1.22 0.48 87.06 No

Perylene 0.161 0.078 69.46 No

Phenanthrene 0.63 0.24 89.66 No

Pyrene 1.21 0.49 84.71 No

C15 - C36 91 68 28.93 Yes

Analyte RPD (%) Acceptable?

Total Recoverable Arsenic 6 6 0.00 Yes

Total Recoverable Cadmium 0.15 0.18 -18.18 Yes

Total Recoverable Chromium 16 18 -11.76 Yes

Total Recoverable Copper 19 22 14.63 Yes

Total Recoverable Lead 78 108 32.26 Yes

Total Recoverable Nickel 14 13 7.41 Yes

Total Recoverable Zinc 127 154 19.22 Yes

Total of Reported PAHs in Soil 5.1 7.9 43.08 Yes

Acenaphthylene 0.031 0.084 92.17 No

Anthracene 0.06 0.122 68.13 No

Benzo[a]anthracene 0.39 0.59 40.82 Yes

Benzo[a]pyrene (BAP) 0.46 0.73 45.38 Yes

Benzo[a]pyrene Potency Equivalency Factor (PEF) NES 0.68 1.05 42.77 Yes

Benzo[a]pyrene Toxic Equivalence (TEF) 0.67 1.03 42.35 Yes

Benzo[b]fluoranthene + Benzo[j]fluoranthene 0.52 0.78 40.00 Yes

Benzo[e]pyrene 0.27 0.41 41.18 Yes

Benzo[g,h,i]perylene 0.35 0.5 35.29 Yes

Benzo[k]fluoranthene 0.193 0.28 36.79 Yes

Chrysene 0.33 0.46 32.91 Yes

Dibenzo[a,h]anthracene 0.061 0.092 40.52 Yes

Fluoranthene 0.85 1.23 36.54 Yes

Indeno(1,2,3-c,d)pyrene 0.33 0.47 35.00 Yes

Perylene 0.113 0.17 40.28 Yes

Phenanthrene 0.27 0.51 61.54 No

Pyrene 0.83 1.37 49.09 Yes

Sample Result (mg/kg) Duplicate Result (mg/kg)

Sample Result (mg/kg) Duplicate Result (mg/kg)

S06 @ 0.5m S06 @ 0.5m (Duplicate)

WS-12 @ 0.5m (Duplicate)WS-5 @ 0.5m
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Dear 

UNDERGROUND PETROLEUM STORAGE SYSTEM REMOVAL – CALTEX BASIN RESERVE, 
28 ADELAIDE ROAD, WELLINGTON 

1.0 Introduction 

 (the client) has engaged Pattle Delamore Partners Limited (PDP) to report the results of soil 
sampling following the removal of an underground petroleum storage system (UPSS) located at the former 
Caltex Basin Reserve service station, 28 Adelaide Road, Wellington. 

This site assessment has been carried out according to Regulation 8(1) of the Resource Management 
(National Standard for Assessing and Managing Contaminants in Soil to Protect Human Health) 
Regulations 2011 (the NESCS).  Accordingly, the soil sampling and interpretation of results have been 
carried out using the Tier 1 Risk assessment approach described in the Ministry for the Environment’s 
(MfE’s) Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in 
New Zealand (MfE, 2011a), and is reported in general accordance with MfE’s Contaminated Land 
Management Guideline No.1 – Reporting on Contaminated Sites in New Zealand (MfE, 2011b).

The site was visited by PDP staff on the 27 and 28 January 2021.  This letter report describes the methods 
and results of the assessment.  

2.0 Objectives and Scope 

The objective of the assessment was to assess the environmental conditions in the immediate vicinity of 
the UPSS and to provide a preliminary assessment of the possible environmental effects of remaining 
hydrocarbon residues following the removal.

The scope of works included: 

• Sampling soil within the immediate vicinity of the UPSS for petroleum hydrocarbon analysis.

• Comparing the analytical results to human health guidelines; and 

• Reporting the results of the soil benchmarking and providing conclusions following the 
comparison of the results against human health guidelines. 
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3.0 Site Description and Background 

3.1 Site Description 

The former Caltex Basin Reserve service station is located at 28 Adelaide Road, Wellington, and is legally 
described as Section 1403 TN of Wellington, Part Lot 2 DP 10531, and Lots 1 and 2 DP 11151 (the site).  
The site is zoned as ‘Centre’ under the Wellington City Council’s (WCC) District Plan. The underground 
storage tanks (USTs) were in the north-western corner of the site.  Access to the site is gained directly 
from Adelaide Road to the east. 

The site is generally flat.  The site surface consists of concrete over the tank pit, located immediately to the 
west of the store, and the fuel dispenser area beneath the canopy, while the remainder of the site cover is 
mainly asphalt except for grassed areas along the Adelaide Road boundary. 

The site is listed on the Greater Wellington Regional Council’s (GWRC) Selected Land Use Register (SLUR) 
as having a verified history of hazardous activity or industry owing to the site’s former use as a service 
station (Category F7: Service stations including retail or commercial refuelling facilities). 

Land use in the vicinity of the site is as follows:

• North: Douglas Street with commercial properties beyond.

• East: Adelaide Road with commercial properties beyond.

• South: Commercial properties.

• West: Myrtle Crescent with residential properties beyond.

4.0 Environmental Setting 

4.1 Geology and Hydrogeology 

The geological map of the Wellington region shows that the site is underlain by Holocene rider deposits 
comprising well-sorted floodplain gravels (Begg and Johnston, 2000). 

Groundwater is expected to flow to the northward, towards Wellington Harbour (AECOM, 2018). 

A search of GWRC records indicates that, aside from the four monitoring wells located on site, there are no 
registered groundwater bores or active water-take consents within a 500 m radius of the site. 

4.2 Aquifer Sensitivity 

The sensitivity of the underlying aquifer was assessed in accordance with Section 5.2.3 of the MfE (2011a) 
guidelines:

• The shallow groundwater below the investigation area is not artesian.

• The aquifer is expected to be less than 10 m below the potential suspected source of 
contamination.  The groundwater level was observed at 2.5 m below ground level (bgl) at the time 
of the tank removal. 

• Given the presence of reticulated water supply and based on the available GWRC groundwater 
information, the use of shallow groundwater for potable water supply purposes in the 
surrounding area is considered unlikely. 
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sent via overnight courier to IANZ accredited Analytica Laboratories Limited (Analytica) in Hamilton.  Chain 
of custody documentation is appended. 

In addition to the samples collected for laboratory analysis, duplicate soil samples were collected from 
each location for field screening of photo-ionising compounds, including petroleum hydrocarbon vapour, 
using a photo-ionisation detector (PID1).  The soil samples for field screening were placed into re-sealable 
plastic bags which were half filled and sealed.  The samples were allowed to stand for several minutes 
prior to the bag being pierced and the headspace vapour readings measured with the PID.  The PID results 
are reported with the analytical results in Tables 2 and 3, appended.

7.0 Results

7.1 Field Observations

Soils encountered during the validation sampling in the tank pit and in the vicinity of the vent risers 
comprised gravels with minor sands.  The soils encountered below the fuel lines, fuel dispensers and the 
remote fill points generally comprised gravelly sands in the top 0.6 m bgl which were underlain by silty 
sands with some gravels down to a depth of 1.5 m bgl.  Below this, sandy silts with minor gravels and trace 
amounts of clay and organic matter (wood) were encountered down to a depth of 2 m bgl.  The water 
table was encountered at 2.5 m bgl at the time of tank pit sampling.

Ground conditions between the two eastern-most fuel dispensers were stained grey and had a slight 
hydrocarbon odour between 0.6 and 1.5 m bgl. 

There were no obvious visual or olfactory signs of contamination observed in any of the other sampling 
locations. 

Field screening of the samples from the tank pit recorded PID readings from 0 to 0.2 ppm.  The sample 
collected beneath the vent risers and remote fill points returned PID readings of 0 and 0.1 ppm, 
respectively.  PID readings for the samples collected from the fuel dispenser locations were all recorded at 
0.1 ppm.  The fuel line samples returned PID readings from 0.1 to 32.1 ppm, with the highest readings 
reported in sample location FL01 at 0.6 m bgl. 

7.2 Analytical Results

Of the 31 samples analysed, nine had concentrations of TPH above the laboratory’s method detection 
limit, ranging from 30 mg/kg (FD03 0.6) to 714 mg/kg (RF01 0.6).  All of the detectable TPH concentrations 
were recorded within the C15-C36 hydrocarbon band.  

Of the 31 samples analysed for BTEX, only one sample collected below the fuel lines (FL01 0.6) contained 
concentrations above the laboratory’s method detection limit.  Toluene and total xylene concentrations 
were recorded at 0.11 mg/kg and 0.14 mg/kg, respectively, in this sample.

A single gas chromatogram was provided with the laboratory report which was reviewed against reference 
chromatograms to determine the likely source of the TPH.  This indicated that the remote fill point sample 
(RF01 0.6) is likely attributable to weathered diesel. 

Results of the laboratory analysis are presented in Tables 2 and 3 and copies of the laboratory reports are 
appended.

1 A PID measures most volatile photo-ionisable compounds providing they have an ionisation potential below 10.6 eV.  This 
includes most petroleum hydrocarbon compounds with a carbon range of between 1 and 10. 
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7.3 Applicable Assessment Criteria 

The MfE (2011a) Tier 1 soil acceptance criteria have been selected for comparison with the soil results for 
petroleum hydrocarbons.  The MfE (2011a) Tier 1 criteria have been developed on a risk-based approach 
with the primary consideration being the protection of human health for a range of land uses including 
commercial/industrial, residential and agricultural.  The criteria have also been developed to account for 
the protection of maintenance and/or excavation workers.  In addition to site use, the Tier 1 acceptance 
criteria take into consideration the environmental settings including soil type (permeability), depth to 
contamination, depth to groundwater, groundwater quality and yield, and proximity to surface water and 
ecological receptors.  As such, the Tier 1 soil acceptance criteria via “All Pathways” are a reflection of the 
most stringent criteria associated with the protection of human health via several exposure routes.  
Comparison of analytical results to these criteria reveals whether a more in-depth review of the potential 
exposure pathways is required at the site.  Where a detailed review is required, route specific criteria are 
determined based on a site-specific assessment of both potential receptors and exposure pathways. 

The shallow aquifer beneath the site is not considered sensitive with respect to groundwater use or the 
separation distance from a sensitive water body therefore the protection of groundwater criteria have not 
been applied.  The future use of the site is unknown, however its former use as a service station fell under 
the commercial/industrial land use guidelines.  Therefore, Commercial/Industrial Tier 1 soil guideline 
criteria have been used for comparison.  The “sand”, “sandy silt” and “silty clay” soil type criteria have 
been used as this best represents the soil types observed.  

7.4 Comparison of Results to Applicable Criteria – All Pathways 

All of the 31 soil samples analysed for TPH and BTEX reported laboratory results below the MfE (2011a) 
Tier 1 soil acceptance criteria for a commercial/industrial land use scenario and therefore comply with the 
assessment criteria.  

8.0 Risk Assessment 

8.1 Human Health 

All 31 soil samples collected and analysed by the laboratory represent material which remained on site 
following the removal of the UPSS.  As the soil samples complied with the applicable MfE (2011a) criteria, 
the soil remaining in the sampled locations is considered to have an acceptably low health risk to future 
site users.

8.2 Ecology 

A Tier 1 ecological risk assessment (appended) has been conducted in accordance with the MfE (2011a) 
guidelines.  The nearest surface water body is the Wellington Harbour, which is approximately 1.4 km to
the north of the site.  It is considered that the risk to ecological receptors through the migration of 
impacted groundwater from the site is low. 
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9.0 Summary and Conclusions 

Pattle Delamore Partners Limited (PDP) has been engaged to assess the environmental conditions in the 
immediate vicinity of disused underground petroleum storage systems (UPSS) following removal at the 
former Caltex Basin Reserve, located at 28 Adelaide Road, Wellington.

A total of 31 soil samples were analysed from the tank pit walls, bases and bedding material and from 
along the length of fuel lines, under the fuel dispensers, the remote fill points and the vent risers.  Of 
these, 31 samples were analysed for total petroleum hydrocarbons (TPH) and benzene, toluene, 
ethylbenzene and total xylenes (BTEX) compounds, with a total of nine samples reporting concentrations 
of TPH or BTEX above the laboratory’s method detection limit.  

All samples recorded concentrations which complied with the MfE (2011a) Tier 1 soil acceptance criteria 
via All Pathways for commercial/industrial land use.  Given this, the soil remaining in the sampled locations 
is considered to have an acceptably low health risk to future site users.

The ecological risk to receptors via the direct groundwater migration pathway is considered to be low
given the separation distance to the nearest waterway. 

10.0 Limitations

This document has been prepared by Pattle Delamore Partners Limited (PDP) on the specific 
instructions of Peter Fisher for the purposes described in the document. PDP accepts no liability if the 
document is used for a different purpose or if it is used or relied on by any other person. Any such use 
or reliance will be solely at their own risk.

This document has been prepared by Pattle Delamore Partners Limited (PDP) on the basis of 
information provided by Peter Fisher and others not directly contracted by PDP for the work, including 
Greater Wellington Regional Council.  PDP has not independently verified the provided information and 
has relied upon it being accurate and sufficient for use by PDP in preparing the document.  PDP accepts 
no responsibility for errors or omissions in, or the currency or sufficiency of, the provided information.

This document has been prepared based on the analysis of 31 soil samples in the immediate 
vicinity of the UPSS identified in the report and the results from laboratory analyses and field 
data gathered by PDP. The site conditions as described in this document have been interpreted 
from, and are subject to, this information and its limitations and accordingly PDP does not 
represent that its interpretation accurately represents the full site conditions.

The laboratory test results provide an approximation of the concentration of the tested analytes 
and are subject to the inherent limitations of the laboratory techniques used for the tests.

This assessment is limited to collection and analysis of soil samples from discrete sampling locations. 
Interpretations of subsurface conditions, including contaminant concentrations, are not guaranteed 
at distance away from the specific points of sampling.

If contaminants have been found at the site, it is possible that the contaminants could extend 
off-site, or that any contaminants existing on neighbouring sites might have contributed to the 
contamination that exists at the site. The presence or absence of contaminants off-site, and risks 
associated with any off-site contaminants, are not considered by this document.

The information contained within this document applies to sampling undertaken on the dates 
stated in this document, or if none is stated, the date of this document. With time, the site 
conditions and environmental standards may change. Accordingly, the reported assessment and 
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conclusions are not guaranteed to apply at a later date.

© 2021 Pattle Delamore Partners Limited

PATTLE DELAMORE PARTNERS LIMITED

Prepared by Reviewed by

Olya Albot Rachel Millar 

Environmental Geologist Senior Environmental Scientist 

Approved by

Graeme Proffitt 

Technical Director – Contaminated Land 
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Photograph 1: The photograph shows the two 40,000 L underground storage tanks.  The tanks appear to be 
in good condition.   

 

Photograph 2: The photograph shows the 46,000 L diesel underground storage tank.  The tank appears to be in 
good condition.  
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Photograph 7: The photograph shows the location of sample FL01 where stained soils with a hydrocarbon odour 
were encountered during excavation works.   
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