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1. Introduction 

1.1. Background 

On behalf of his client Mr David Hunter of Habitat Planning commissioned Jones Environmental Consulting Pty Ltd 
(JEC) to conduct a preliminary site investigation (PSI) at a site located at 420-508 Perriccota Road, Moama, New 
South Wales (the site). 

JEC understands that these works are required to investigate the potential for contamination to exist at the site 
from past and present activities and provide any recommendations for any further detailed investigation.  

From information provided by Mr Hunter it is understood that the site is proposed to be developed as part of a 
residential sub-division and a preliminary site investigation is required as part of the development application 
through SEPP 55 requirements in line with Council Contaminated Land Policy. 

The site location is shown in Figure 1 with the site boundary shown in Figure 2 (Appendix A). 

2. Assessment approach 
The below scope of works has been completed in general accordance NEPC (2013) National Environment 
Protection (Assessment of Site Contamination) Amendment Measure (No. 1) 1999 as amended in 2013 (ASC 
NEPM). 

2.1. Preliminary Site Investigation (PSI) 

The desktop study undertaken for the site included the review of the following: 

• Selected historical aerial photographs. 

• EPA Priority Sites Register (PSR) for the site and surrounds. 

• Available land title records. 

• Groundwater database search. 

• Publicly available records comprising topographic, geological and hydrogeological maps. 

 

As part of the PSI, a site walkover was carried out, making observations on the following: 
 

• Site processes and activities. 

• Evidence of current or former underground and aboveground storage tanks. 

• Evidence of staining and spills. 

• Presence of wastes and fill material. 

• Odours that may be indicative of site contamination. 

• Chemical storage or use. 

• Observation of existing buildings or structures regarding the potential for particularly asbestos containing 
materials or lead paint to have contributed to site contamination. 

• Signs of vegetation stress. 

• Preparation of a photographic record of observations made during the site walkover. 
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3. Site setting 

3.1. Site Information 

The site is located within the north western outskirts of Moama, New South Wales. The site consists of four lots 
(Lot 1 DP862181, Lot 2 DP1231352, Lot 1 DP854487 and Lot 2 DP854487) of approximately 56.4 hectares in area.  

A site walkover was undertaken on 29 August 2021 by a JEC Environmental Scientist. The main features observed 
during the site walkover and information obtained during discussions are summarised below. 

Details of the Site setting are provided in Table 3.1 below. 

Table 3-1: Site Identification 

Location: 420-508 Perricoota Road, Moama, New South Wales, comprising:  
 
• Lot 1 in DP862181 
• Lot 2 in DP1231352 
• Lot 1 in DP854487 
• Lot 2 in DP854487 

Area:  Lot 1 in DP862181: 10 ha 
Lot 2 in DP1231352: 16 ha 
Lot 1 in DP854487: 7 ha 
Lot 2 in DP854487: 7 ha 
 

Site Total: 40 hectares 

Current Zoning: Primary Production (RU1) 

Current Site Use: Lot 1 in DP862181: Residential | Agricultural 
Lot 2 in DP1231352: Agricultural | Tree Arborist Depot 
Lot 1 in DP854487: Residential | Agricultural 
Lot 2 in DP854487: Residential | Agricultural 

Proposed Site Use: Residential 

Current Adjoining Site 
Uses: Lot 1 in DP862181 Lot 2 in DP1231352 Lot 1 in DP854487 Lot 2 in DP854487 

North Agricultural 

East Residential | Agricultural. 
Agricultural | 
Commercial 

South Perricoota Rd, beyond Agricultural. 
Perricoota Rd, beyond 

Agricultural|Residential 

West Residential | Agricultural. 
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3.2. Site Description

A site inspection was conducted by JEC on 24 August 2021. The observations of the site inspection are detailed below 
with the site feature layout illustrated in Figure 2. Photographs taken during the site walkover have been included 
below.  

• The site consisted of four separate titles (see Figure 2). 

• At the time of the site walkover the site was utilised for agricultural/residential use.  

• Four separate residences were observed across the site.  

• A workshop located within the central north portion of the site appeared to be utilised by a tree arborist (see 

Figure 3). 

• A washdown pad was observed adjacent to the workshop.  

• Several stockpiles of tree waste and general rubbish were observed surrounding the workshop area (see 

Photographs B - E).  

• Staining on the soil surface was observed in several locations beneath oil drums and machinery (See Photograph F).  

• An above ground diesel storage tank was located adjacent to the site workshop . No hardstand base was observed 

beneath the tank (see Photograph G and Figure 3).  

• Agricultural chemicals were observed to be stored within the shed. Generally, the chemicals appeared to be 

located on hardstand (See Photograph I).  

• There appeared to be a chemical mixing area to the west of the shed. Several chemical drums of herbicide were 

observed adjacent to a tap (see Photographs J – L).  

• The majority of the site was utilised for agricultural grazing/cropping (See Photograph H). 

• The site was generally flat ranging in elevation of between 98m – 100m Australian Height Datum (AHD) across the 

site. 

• Drainage across the site is likely to infiltrate the site soils with excess draining from the south towards the Murray 

River. 

• Apart from the arborist work area the remainder of the site was in a tidy condition. 

• No abnormal odours were noted during the site walkover of the site. 

• No evidence of stressed vegetation was noted.



 

  

JE10215– Preliminary Site Investigation                                        
Moama, NSW 

4 

   30 September 2021  

 

 

 

 

 

 

 

 

                           

 

 

 

 

 

 

 

 

 

 

                                                         

 
Photograph D: Assorted machinery parts and general 
rubbish within the Arborist work area. 

Photograph F: Drums containing lubricant, staining on 
soil surface. 

 

Photograph B: Stockpiled rubbish.                                                Photograph A: Washdown area at Arborist.  

 

Photograph E: A stockpile of tree waste and general 
rubbish. 

Photograph C: Remnants of burnt rubbish within the 
stockpile.                                       
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                                                                                                                                   Photograph K: A herbicide chemical bottle observed at the 
chemical mixing area.        
 

Photograph J: Soil surface staining observed at mixing 
area.         

Photograph L: Several bottles of chemicals alongside a tap. 

Photograph H: General view of the agricultural area.         Photograph I: A workshop on site.         Photograph G: An above ground storage tank containing 
diesel. 
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4. Site history 

4.1. Sources of information 

A desktop review for the proposed development area was undertaken to assist in identifying potential sources of 
contamination in the vicinity of the site. The investigation included a review of the following:  

• Local geological and topographical maps.  

• Interview with current owner. 

• Contaminated land records and environmental protection licence information in the public registers held by 

the NSW Environment Protection Authority (EPA). 

• A review of available historical and current aerial photographs. 

• Historical and Current title searches (where available). 

4.2. Geology 

Review of the NSW Seamless Geology Geological Survey of NSW (2020) online portal indicates that the site is 
underlain by Cenozoic aged alluvial deposits containing silt, very fine to medium grained lithic to quarts rich sand 
and clays.  

4.3. Hydrology and Hydrogeology 

The nearest major surface water body to the site is the Murray River, located approximately 550m to the south of 
the site. The likely regional groundwater flow direction is expected to be to the southwest. Groundwater is 
expected to be within 10 m below ground surface underlying the site. 

Information sourced from the NSW Department of Primary Industries – Office of Water was obtained on 
registered bores within a 1km radius of the site. The details of the closest are summarised in Table 4.1 below.   

Table 4-1: Summary of groundwater database search 

 

Bore ID ~ Distance from site  Depth (m) Use 

GW504398  600 m north 22 Domestic 

GW505237 870 m north 30 Domestic 

GW504222 1 km east 24 Domestic/Stock 

4.4. Previous environmental reports 

JEC was not aware of, or provided with, any previous environmental site assessments that had been completed on 
the site at the time of writing this report.   

 



 

  

JE10215 – Preliminary Site Investigation                                                                     
Moama, NSW 

7 

   29 September 2021
  

4.5. Contaminated Land & Waste Management Facilities 

A search of NSW EPA records provided the below details: 

• There were no sites on the current NSW EPA Contaminated Land list within a 1km radius of the site.  

• No records of contaminated land notices within a 1km buffer of the site.  

• No records of a former gasworks within a 1km buffer. 

• No listed national waste management site database within 1km of the site.  

• No sites being investigated by the EPA for PFAS contamination within a 1 km radius of the site. 

• No licensed activities under the Protection of the Environmental Operations Act 1997 within the 1km buffer of 

the site. 

• No delicensed activities still regulated by EPA within a 1km buffer of the site. 

• No known sites which formerly carries out activities under the Protection of the Environmental Operations Act 

1997.  

4.6. Aerial photography 

Seven aerial photographs were obtained between 1976 - 2021. Aerial photographs are presented in Appendix B and 
observations relevant to the site and surroundings are provided in Table 4.2.  

Table 4-2: Observations from aerial photographs covering the site 

 

Date Observations                                      

1976 Site The photograph resolution is not clear however the site does appear to be used for 
agricultural purposes.  

Surrounds Surrounding land use appears to for agricultural purposes.    

1996 Site The photograph resolution is not clear however the site does appear to be used for 
agricultural purposes. 

Surrounds Surrounding land use appears to for agricultural purposes.    

2002 Site The majority of the site appears to contain vineyards. Several residential buildings are shown 
across the site. A section within the central north portion of the site appears to contain a 
tree orchard.  

Surrounds The majority of surrounding land use appears to for agricultural purposes with the exception 
of a residential development to the north/northeast of the site and a resort that has been 
constructed to the east if the site.  

2009 Site The majority of the site remains unchanged. The section within the central north portion of 
the site now shows what appears to be two shed structures. Soil disturbance surrounding 
these structures is also observed.  

Surrounds Surrounding land use remains unchanged.   

2014 Site Trees appear to have been cleared from the section within the central north portion of the 
site. 

Surrounds Residential development has occurred to the west of the site.     
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Date Observations                                      

2018 Site The vineyards appear to have been removed on site. 

Surrounds Further residential developments were observed to the southeast of the site.   

2021 Site The site remains relatively unchanged. 

Surrounds Surrounding land use remains unchanged.   

4.7. Summary of Site History  

The site is currently utilised for agricultural, commercial and residential uses. A search of the EPA contaminated 
sites database did not record listings for the site or surrounding properties.  

Historical aerial photographs provided some detail on the historical activities undertaken on and off site since 
1976 to present times.  

From aerial photographs it is shown that the site remained relatively unchanged since the 1970s through to 
present times. Vineyards formerly covered the majority of the site and these were gradually removed in the 
2010s. 

Based on a review of the available historical information it appears that the site had previously been utilised for 
agricultural uses historically with recent activities including an arborists workshop and associated activities.  

Table 4.4 below summaries these activities as well as and potential sources and associated potential 
contamination (see Figure 3).  

Table 4-3: Areas of Environmental Concern (AEC)  

AEC 
Potentially Contaminating 
Activities 

Area of Concern Contaminants of potential concern 

1 Storage of chemicals on site Surrounding the 
shed and workshop  

Total recoverable hydrocarbons (TRH), benzene, 
toluene, ethylbenzene, xylene (BTEX), polycyclic 
aromatic hydrocarbons (PAHs), organochlorine 
pesticides (OCP), organophosphorus pesticides 
(OPP), solvents.  

2 Washdown of machinery  Soils surrounding 
washdown pad 

Total recoverable hydrocarbons (TRH), benzene, 
toluene, ethylbenzene, xylene (BTEX), polycyclic 
aromatic hydrocarbons (PAHs), organochlorine 
pesticides (OCP), organophosphorus pesticides 
(OPP), solvents.  

3 Stockpiled tree cuttings and 
general burnt waste   

Stockpiles 
observed within 
the arborist’s work 
area. 

TRH, BTEX, PAH, OCP, OPP, heavy metals and 
asbestos. 

4 Use of pesticides and 
herbicides to control pests 
affecting the vineyards 

Shallow soils across 
the entire site.   

Heavy metals, herbicides, OCP and OPP 

5 Above ground diesel tank Soil beneath the tank TRH, BTEX, PAH 

6 Demolition/degradation of site 
structures 

Soil surrounding site 
structures 

Asbestos and lead 
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5. Preliminary Conceptual Site Model 
Based on the information reviewed as part of the site history review a preliminary conceptual site model (PCSM) has been developed. A PCSM is a representation of site related 
information regarding contamination sources, receptors and exposure pathways between those sources and receptors.  

Based on the past uses, it is considered that the risk of widespread contamination is unlikely to be present at the site. However, there are several areas of environmental 
concern identified at the site that potentially pose a risk of soil contamination to be present as a result of the storage, spills and chemical use identified at multiple locations 
within the site. These impacts (if present) would likely be surficial.  

If elevated concentrations of contaminants are present in these areas, then they could present a potential health risk to future site users (through dermal contact, ingestion or 
inhalation of contaminated soils and/or vapours), or to ecological receptors, if not adequately removed as part of the site redevelopment works. A summary is provided in Table 
5.1 below. 

Table 5-1: Preliminary Conceptual Site Model 

AEC 
Potentially 
contaminating 
activities 

Area of concern 
Likelihood of potential 
contamination 

Contaminants of potential 
concern 

Potential receptors/exposure pathways 

1 Storage of chemicals 
on site 

Surrounding the shed and 
workshop / Stained soils within the 
arborist’s work area.  

Low to moderate Total recoverable 
hydrocarbons (TRH), 
benzene, toluene, 
ethylbenzene, xylene 
(BTEX), polycyclic aromatic 
hydrocarbons (PAHs), 
organochlorine pesticides 
(OCP), organophosphorus 
pesticides (OPP), solvents.  

Future residents | construction workers from 
inhalation of dust and asbestos fibres, ingestion of soil 
and dermal contact 

2 Washdown of 
machinery  

Soils surrounding washdown pad Low  Total recoverable 
hydrocarbons (TRH), 
benzene, toluene, 
ethylbenzene, xylene 
(BTEX), polycyclic aromatic 
hydrocarbons (PAHs), 
organochlorine pesticides 

Future residents | construction workers from 
inhalation of dust, ingestion of soil and dermal 
contact 
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AEC 
Potentially 
contaminating 
activities 

Area of concern 
Likelihood of potential 
contamination 

Contaminants of potential 
concern 

Potential receptors/exposure pathways 

(OCP), organophosphorus 
pesticides (OPP), solvents.  

3 Stockpiled tree 
cuttings and general 
burnt waste   

Ten stockpiles observed along the 
eastern boundary of the site.  

Low TRH, BTEX, PAH, OCP, OPP, 
heavy metals and asbestos. 

Future residents | construction workers from 
inhalation of dust and asbestos fibres, ingestion of soil 
and dermal contact 

4 Use of pesticides and 
herbicides to control 
pests and weeds 
affecting the vineyard 
and its infrastructure. 

Shallow soils adjacent to the within 
the vineyard/olive grove.   

Low to moderate Heavy metals, OCP and OPP Future residents | construction workers from 
inhalation of dust, ingestion of soil and dermal 
contact 

5 Above ground diesel 
tank 

Soil beneath the tank Moderate  TRH, BTEX, PAH Future residents | construction workers from 
inhalation of dust, ingestion of soil and dermal 
contact 

6 Demolition/degradation 
of site structures 

Soil surrounding site structures Low to moderate Asbestos and lead Future residents | construction workers from 
inhalation of dust and asbestos fibres, ingestion of soil 
and dermal contact 
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6. Conclusions and Recommendations 
The results of the Preliminary Site Assessment (PSI) undertaken at the site indicate that the site was utilised for 
general agricultural uses and as vineyards with more recent uses including commercial and residential.  

The potential for significant and/or widespread contamination arising from historical land use activities is 
considered to be low to moderate. Several identified areas of concern potentially pose a risk of soil contamination 
to be present as a result of chemical spills, storage and use identified at multiple locations within the site.  

The following areas of potential concern were identified as: 

• Storage, spills and leaks of chemicals on site; 

• A washdown bay on site; 

• Stockpiled tree cuttings and burnt waste with the arborist’s work area; 

• Use of pesticides and herbicides to control pests affecting the vineyards;  

• An above ground storage tank on site; and 

• Possible degradation of hazardous materials associated with site structures. 

The potential chemical associated with these identified AEC include TRH, BTEX, PAH, OCP, OPP, herbicides, heavy 
metals and asbestos. 

On the basis of the findings of this PSI it is recommended that a detailed site investigation (DSI) is undertaken to 
further evaluate the plausible exposure routes identified.   

The DSI should be completed following the clean-up of the arborist work area including the removal of all 
stockpiled waste from site.  

The DSI should include: 

• visual inspection of AEC following the waste removal and clean-up works to confirm all waste has been 

removed. 

• soil sampling of shallow soils following the removal works to confirm chemicals of potential concern are not 

posing a risk to future site uses. 

• soil sampling on a grid pattern to assess the contamination status of the site vineyard areas, together with 

targeted sampling in areas of identified areas of concern.  

As with any assessment it is possible that not all contamination issues at the site have been identified and, as such, 
it is considered important that potential developers adopt best practice with regard to site demolition and waste 
disposal activities during site redevelopment. 

This report should be read in conjunction with the Important Information About your JEC Environmental Report, as 
attached. 

 

 

 

 

 



 

  

JE10215 – Preliminary Site Investigation                                        
Moama, NSW                                                                                                                                                                                                                                                                                                                                                                                                                                   

  

 30 September 2021 
  

7. Limitations 
The findings contained within this report are the result of discrete/specific sampling methodologies used in 
accordance with normal practices and standards, with some variations as indicated in the report.  To the best of 
our knowledge, they represent a reasonable interpretation of the general condition of the site within the sampled 
areas.  Under no circumstances, however, can it be considered that these findings represent the actual state of the 
site at all points. 

In conducting this review and preparing the report, current guidelines for assessment and management of 
contaminated land were generally followed.  This work has been conducted in good faith in accordance with JEC’s 
understanding of the client’s brief and general accepted practice for environmental consulting. 

This report should be read in conjunction with the Important Information About your Environmental Report, as 
attached. 

 

 

 

 

 

  



Statement of Limitations 

Important information about your Environmental 
Report  
1. Introduction 
This report has been prepared by Jones Environmental 
Consulting for you, as Jones Environmental 
Consulting’s client, in accordance with our agreed 
purpose, scope, schedule and budget.  
The report has been prepared using accepted 
procedures and practices of the consulting profession at 
the time it was prepared, and the opinions, 
recommendations and conclusions set out in the report 
are made in accordance with generally accepted 
principles and practices of that profession. 
The report is based on information gained from 
environmental conditions (including assessment of 
some or all of soil, groundwater, vapour and surface 
water) and supplemented by reported data of the local 
area and professional experience. Assessment has 
been scoped with consideration to industry standards, 
regulations, guidelines and your specific requirements, 
including budget and timing. The characterisation of site 
conditions is an interpretation of information collected 
during assessment, in accordance with industry 
practice, 
This interpretation is not a complete description of all 
material on or in the vicinity of the site, due to the 
inherent variation in spatial and temporal patterns of 
contaminant presence and impact in the natural 
environment. Jones Environmental Consulting may 
have also relied on data and other information provided 
by you and other qualified individuals in preparing this 
report. Jones Environmental Consulting has not verified 
the accuracy or completeness of such data or 
information except as otherwise stated in the report. For 
these reasons the report must be regarded as 
interpretative, in accordance with industry standards 
and practice, rather than being a definitive record. 
 
2. Your report has been written for a specific 

purpose 
Your report has been developed for a specific purpose 
as agreed by us and applies only to the site or area 
investigated. Unless otherwise stated in the report, this 
report cannot be applied to an adjacent site or area, nor 
can it be used when the nature of the specific purpose 
changes from that which we agreed.  
For each purpose, a tailored approach to the 
assessment of potential soil and groundwater 
contamination is required. In most cases, a key 
objective is to identify, and if possible quantify, risks that 
both recognised and potential contamination posed in 
the context of the agreed purpose. Such risks may be 
financial (for example, clean up costs or constraints on 
site use) and/or physical (for example, potential health 
risks to users of the site or the general public). 
 
 

  
3. Limitations of the Report 
The work was conducted, and the report has been 
prepared, in response to an agreed purpose and scope, 
within time and budgetary constraints, and in reliance on 
certain data and information made available to Jones 
Environmental Consulting. 
The analyses, evaluations, opinions and conclusions 
presented in this report are based on that purpose and 
scope, requirements, data or information, and they could 
change if such requirements or data are inaccurate or 
incomplete. 
This report is valid as of the date of preparation. The 
condition of the site (including subsurface conditions) and 
extent or nature of contamination or other environmental 
hazards can change over time, as a result of either 
natural processes or human influence. Jones 
Environmental Consulting should be kept appraised of 
any such events and should be consulted for further 
investigations if any changes are noted, particularly 
during construction activities where excavations often 
reveal subsurface conditions. 
In addition, advancements in professional practice 
regarding contaminated land and changes in applicable 
statues and/or guidelines may affect the validity of this 
report. Consequently, the currency of conclusions and 
recommendations in this report should be verified if you 
propose to use this report more than 6 months after its 
date of issue.  
The report does not include the evaluation or 
assessment of potential geotechnical engineering 
constraints of the site. 
 
4. Interpretation of factual data 
Environmental site assessments identify actual 
conditions only at those points where samples are taken 
and on the date collected. Data derived from indirect field 
measurements, and sometimes other reports on the site, 
are interpreted by geologists, engineers or scientists to 
provide an opinion about overall site conditions, their 
likely impact with respect to the report purpose and 
recommended actions. 
Variations in soil and groundwater conditions may occur 
between test or sample locations and actual conditions 
may differ from those inferred to exist. No environmental 
assessment program, no matter how comprehensive, 
can reveal all subsurface details and anomalies. 
Similarly, no professional, no matter how well qualified, 
can reveal what is hidden by earth, rock or changed 
through time.  
The actual interface between different materials may be 
far more gradual or abrupt than assumed based on the 
facts obtained. Nothing can be done to change the actual 
site conditions which exist, but steps can be taken to 
reduce the impact of unexpected conditions.  
 

 



 
For this reason, parties involved with land acquisition, 
management and/or redevelopment should retain the 
services of a suitably qualified and experienced 
environmental consultant through the development and 
use of the site to identify variances, conduct additional 
tests if required, and recommend solutions to 
unexpected conditions or other unrecognised features 
encountered on site. Jones Environmental Consulting 
would be pleased to assist with any investigation or 
advice in such circumstances. 
 
5. Recommendations in this report 
This report assumes, in accordance with industry 
practice, that the site conditions recognised through 
discrete sampling are representative of actual 
conditions throughout the investigation area. 
Recommendations are based on the resulting 
interpretation. 
Should further data be obtained that differs from the 
data on which the report recommendations are based 
(such as through excavation or other additional 
assessment), then the recommendations would need to 
be reviewed and may need to be revised. 
 
6. Report for benefit of client 
Unless otherwise agreed between us, the report has 
been prepared for your benefit and no other party. 
Other parties should not rely upon the report or the 
accuracy or completeness of any recommendation and 
should make their own enquiries and obtain 
independent advice in relation to such matters.  
Jones Environmental Consulting assumes no 
responsibility and will not be liable to any other person 
or organisation for, or in relation to, any matter dealt 
with or conclusions expressed in the report, or for any 
loss or damage suffered by any other person or 
organisation arising from matters dealt with or 
conclusions expressed in the report. 
To avoid misuse of the information presented in your 
report, we recommend that Jones Environmental 
Consulting be consulted before the report is provided to 
another party who may not be familiar with the 
background and the purpose of the report. In particular, 
an environmental disclosure report for a property 
vendor may not be suitable for satisfying the needs of 
that property’s purchaser. This report should not be 
applied for any purpose other than that stated in the 
report. 

 7. Interpretation by other professionals 
Costly problems can occur when other professionals 
develop their plans based on misinterpretations of a 
report. To help avoid misinterpretations, a suitably 
qualified and experienced environmental consultant 
should be retained to explain the implications of the 
report to other professionals referring to the report and 
then review plans and specifications produced to see 
how other professionals have incorporated the report 
findings. 
Given Jones Environmental Consulting prepared the 
report and has familiarity with the site, Jones 
Environmental Consulting is well placed to provide such 
assistance. If another party is engaged to interpret the 
recommendations of the report, there is a risk that the 
contents of the report may be misinterpreted and Jones 
Environmental Consulting disowns any responsibility for 
such misinterpretation.  
 
8. Data should not be separated from the report 
The report as a whole presents the findings of the site 
assessment and the report should not be copied in part 
or altered in any way. Logs, figures, laboratory data, 
drawings, etc. are customarily included in our reports and 
are developed by scientists or engineers based on their 
interpretation of field logs, field testing and laboratory 
evaluation of samples. This information should not under 
any circumstances be redrawn for inclusion in other 
documents or separated from the report in any way. 
This report should be reproduced in full. No responsibility 
is accepted for use of any part of this report in any other 
context or for any other purpose or by third parties. 
 
9. Responsibility 
Environmental reporting relies on interpretation of factual 
information using professional judgement and opinion 
and has a level of uncertainty attached to it, which is 
much less exact than other design disciplines. This has 
often resulted in claims being lodged against consultants, 
which are unfounded. As noted earlier, the 
recommendations and findings set out in this report 
should only be regarded as interpretive and should not 
be taken as accurate and complete information about all 
environmental media at all depths and locations across 
the site. 
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������ �����	
� �����

 ����	
��	���������������� �	�	��
�����	

 �	������ ����������������  !"#$%&�$'()'!&*$'+,-$&*#!#,(. /01/2&�$'()'!&�!#$'3&���4 *$'+,-$&*#!#,(. �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;;<=0;;>0? /@/</@A@@@2������� ?1�"$+$.&�$'()'!&*$'+,-$&*#!#,(. B=@1B=B&C!-,D,-&E .'&�!'!#!F&�7G&HIJH��K *$'+,-$&*#!#,(. �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;;<=0=?;/=; /@/</2?B/?/������� *F$""& ("$3&�%L'$33&�$'()'! B@@&C!-,D,-&E .'&K!""!MN$$&�7G&HIJH��K*$'+,-$&*#!#,(. �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;;<=0>/>A/@ /@/</2?@?;=������� 20&�$'()'!&�!#$'3&�(!7 20&�$'()'!&�!#$'3&���4 O.-"!33,D,$7 �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;;<=0A;>0; /@/</2>/02=����IJ�P  !"#$%&*$'+,-$&*#!#,(.&�$'',5!. /@@1/=@& F!.#$'&*Q���Q *$'+,-$&*#!#,(. �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;@<=@@?=/= /2@<>A/@@@?����K �$''R&*$'+,-$& $.#'$&1&*F$""&�'!.7$7 >>&S6$$.&*Q���Q *$'+,-$&*#!#,(. �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;2<??@?/=;2 /@A<=B=/?/;����K �C&N'!.7$7&3$'+,-$&3#!#,(.&�$''R&ET('M$'"R&*F$""G ?@&S6$$.&*Q���Q *$'+,-$&*#!#,(.  (.#!M,.!#,(.&-6''$.#"R&'$56"!#$7&6.7$'&C���&�-#& 1;2<??@AA@/= /@A<=B@/=?��U8�K ?1�"$+$.&�$%"$R 2?2&T('$3#&���4 *$'+,-$&*#!#,(. �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;;<B@/=AAB= /@/</0@0;@@��U8�K ?1�"$+$.&ED('M$'&9(N,"G&*$'+,-$&*#!#,(.&�$%"$R =/;&T('$3#&���4 *$'+,-$&*#!#,(. �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;;<B@@;B02= /@/<//>22?�I8�9�I8&H�IJHQ* T('M$'&�!.!.!&C"!.#!#,(.&8!.7 ;>&9-�"",3#$'3&���4 �#F$'&I.763#'R �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 10><0/0/>A@= /@;<2??>?=0�I88IPO4J�8  *�&�$!7RM,% 9(5(&&C8� � �#F$'&I.763#'R �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 10><@A0/A0@@ /@;<@0?>/=/�I88IPO4J�8 �,"",.675$"&J$.$'!"&*#('$ 0�&�,"D'$7&*Q���Q *$'+,-$&*#!#,(. O.7$'&!33$33M$.#& 10><@A2;A2 /@;<@0?A;0�8� V9�P*&T8�Q 9(6.#&C,L$'&�%#$.3,(.&4$+$"(LM$.#&*,#$0>2?&�(6"7$'&���4 �#F$'&I.763#'R �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;;<;@=/BB=> /@A<A0?B>>/�8� V9�P*&T8�Q �$3#$'.& (!"&*$'+,-$3&ED('M$'&8!MN$'#3&J6""R&9,.$G  !3#"$'$!5F&HIJH��K �#F$'&I.763#'R �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;;<;=?/;>0? /@A<A2>;0;=�8� VQ��P T('M$'& !"#$%&*$'+,-$&*#!#,(. /;/&�,-FM(.7&���4 *$'+,-$&*#!#,(. �$56"!#,(.&6.7$'& 89&�-#&.(#&'$:6,'$7& 1;;<?@>==/A2 /@A<>B=0=/2
WXYZ&[\]]̂_Z&̀Y&̀Z&a&b̂cẐdê]&fgfh hi&jk&hfl
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[\]̂(_̀aabĉ(d](d̂(e(fbĝbhiba(jkjl mn(op(ljq



������ �����	
� �����

 ����	
��	���������������� �	�	��
�����	

 �	������ ���������������  ! "#$%&$'()'*+&,-.&/,- 01'2$3,$$,'� 4! �&$536&'�7,73#- �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >?@A?1010BCC B1DAEE10E0?�� F2;;4 ($&&-'G#9:3-8H (,7&'(,/'� 4!  7I&$'J-:+H7$/ �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >?1AK?L0BC?C B@BAB0B1BB1�� ��'F��� �,97&M'�&$536&'�7,73#- BBB>BEB'",96#-'������ �&$536&'�7,73#- �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >??ALEL0LE?0 B@BAEK0K?BC�� N! F �,97&M'�&$536&'�7,73#- 1K1>1BK';35&$O##9'� 4! �&$536&'�7,73#- �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >??ALLL@?DD1 B@BABB@LCD�� N! F ()'4HIP3&9: @L1'),$$,%,77,''� 4! �&$536&'�7,73#- �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >??ALC?DD1KD B@BABE0CED0�� N! F')4�Q <#.39'�&$536&'�7,73#- ??1'R&#$8&H'�35&$'� 4! �&$536&'�7,73#- �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >??ALDCCB0E0 B@BAKDDDBD1�2;�4J�F �,97&M'�&$536&'�7,73#- ELL?' 9/%O36'GJRG�4N �&$536&'�7,73#- �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >?@A0C11B0?@ B1CAK?@0L1@�2;;�F'(2;;�F (,,9'(#-&'�#993&$/ �,H79&$&,8I''GJRG�4N  7I&$'J-:+H7$/ �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >??AECBD?LC@ B@KAK@LCBD1�2F!;�� �F �,97&M'�&$536&'�7,73#-'SB'<,--3-8'�35&$'!$35&T  9:'),63P36'GJRG�4N �&$536&'�7,73#- �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >?BALD?ED@DL B@EA@K0LEE@�2�;'�2�; U#I-'"3HI&$'),$V �#$-&$'G,$.#$:',-:'4..#77'� 4!� ;,-:P399 �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >??AC00EE0B? B@BAEL0KCK@!4��NWJ;;� 4H7$#9,.&'),$V �##V''4W�F2� ;,-:P399 �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >??ADED0?CK1 B@BAEEBCC?!4)� �,39�#$O'!,O7# S�&,$'#P'O$#O&$7/T'BE>B1'G,%397#-'������  7I&$'J-:+H7$/ �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >?1A@KK1@1K@ B@KACLC?@?!4)� F36I&3-5&H7')7/';7:'S"#$%&$'H&$536&'H7,73#-T B??>B?D';,V&9,-:H'!�JW� �&$536&'�7,73#- �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >?1A@K?1@? B@KALK?E?!4�;JFRG2��� )$#O#H&:'�&7,39'2-37 B?D>B@@'),9%&$'������ 2-69,HH3P3&: �&8+9,73#-'+-:&$'�;<'467'-#7'$&=+3$&:' >??ALC@K10LL B@BAEB0LBK0!4�;JFRG2��� �$#HH'�37/'�+--&9 �39&/'�7$&&7',-:'�3993,%'������ �&$536&'�7,73#- �#-7,%3-,73#-'X,H',::$&HH&:'53,'7I&'O9,--3-8'O$#6&HH'S�)Y4'467T' >??ALC1E10?0 B@BAEB@L?K@
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