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GEOTECHNICAL CONSIDERATIONS 

Ground 
Conditions 

Made Ground was encountered in the western two-thirds of the site to depths of up to 0.90m begl, although localised deeper 
Made Ground to a depth of 2.00m begl was locally encountered (in BH1) in the far western portion.   
No Made Ground noted within the eastern third where Natural Topsoil was encountered to an average depth of 0.30m begl. 
The Natural Strata encountered was noted to be highly variable both laterally and vertically in terms of strength and composition 
and included CLAY and SILT and locally SAND (associated with the Tidal Flat Deposits), along with PEAT at variable depths.  
Beneath the Tidal Flat Deposits, a firm or stiff CLAY was encountered from depths ranging between 9.50m to 11.00m begl, 
underlain by very stiff CLAY (associated with the bedrock of the Oxford Clay Formation). 
 

Foundation 
Design 

A piled foundation solution is recommended for the proposed development. 
  

Floor Slab 
Design & 
Ground Gases 

Characteristic Situation CS2 in accordance with Table 4 of BS 8485.  
The most appropriate floor slab solution will need to take into account the requirements for CS2 precautions. 
 

Radon No radon precautions required. 

Building Near 
Trees 

Heave precautions may need to be incorporated into the design of ground beams in accordance with NHBC Standards Chapter 
4.2, when building near existing, proposed or recently removed trees / hedgerows.   
The cohesive soils should be assumed to be of high volume change potential for design purposes 
 

Water Water was generally encountered as seepages at depths of between 1.50m and 2.80m begl (although 1.00m begl locally), with 
standing water within monitoring standpipes noted from depths of between 1.38m and 2.29m begl. 
Dewatering of excavations is therefore considered more likely at the site if excavations are left open for a period of time as water 
held within the surrounding low permeability soils will gradually seep / ingress into open excavations after relatively short periods.  
  

Excavations / 
Stability 

During excavation, it was generally possible to advance trial pits to depths ranging between 1.80m and 2.90m begl but as soon 
as these depths were achieved, collapse of the pit sides commenced relatively quickly.   
Excavations during the proposed development works may require trench support, including for health and safety reasons.   
The assessment of excavations and provision of support will be the responsibility of the contractor on site. 
 

Sulphate 
Classification 

Laboratory testing indicated a range in potential classifications between DS-1 and DS-5 and an ACEC AC-1s to AC-4s.   

Coal Mining No precautions required. 

CBRs A CBR value of less than 2% may be anticipated in the Made Ground and a CBR value of between 2% and 4% can be 
anticipated within the shallow Natural Strata, subject to confirmation by in-situ testing. 
 

Surface Water 
Drainage 

Based on the presence of natural soils of relatively low permeability and shallow water levels, soakaways may not be feasible at 
the site.  It is recommended that alternative forms of surface water drainage are explored in the first instance.  
 

ENVIRONMENTAL CONSIDERATIONS 

Soil & Water 
Contamination 
Assessment 
 
 
 
 
 
 
 
 
 
 

Human Health 

x� The Made Ground and Natural Strata beneath the majority of the site (outside areas of hydrocarbon impaction) may be 
considered to be uncontaminated for the proposed residential end-use. 

x� Elevated TPH carbon fractions above Tier 1 human health generic assessment criteria (based on a residential with plant 
uptake end-use), along with hydrocarbon impacted soils have been identified in two locations: 
o� Borehole WS103 located adjacent to the bunded above ground fuel storage tanks – approximate extent of 

hydrocarbon impacted soils to be remediated is indicated on Figure No. D44101/06 (within Appendix XI).   
o� Borehole WS113 located adjacent to the small (off-site) above ground heating oil storage tank – approximate extent of 

hydrocarbon impacted soils to be remediated is indicated on Figure No. D44101/07 (within Appendix XI).  
 

Controlled Waters 

x� Hydrocarbon impaction of the soils have been identified in localised areas of the site in the area of the on and off-site tanks.   

x� The environmental sensitivity of the site is considered to be relatively low, therefore the potential risks posed to Controlled 
Waters by the findings of the laboratory analysis undertaken are considered to be relatively low.  However, further 
inspection / assessment of the soils directly beneath the tanks following removal of the bund and removal of the tanks is 
recommended.   

x� It should also be noted that the area of hydrocarbon impaction associated with the small (off-site) heating oil tank is 
relatively close to the open drain (Edward Road Dyke), therefore precautionary remedial actions are considered prudent.   
 

Further Assessment Works 
It is recommended that further inspection and assessment of the soils directly beneath the bunded tanks and the boiler house 
equipment is carried out during / following the remaining site clearance works.  Should any localised hydrocarbon impaction of 
the ground be noted, then localised source removal works may be necessary following assessment.   
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Remediation 
Proposals 

Based on the findings of our intrusive works, remediation (where possible) of any grossly hydrocarbon impacted soils in the 
vicinity of the tanks is required, together with appropriate post-removal validation sampling.  If unacceptably elevated 
contaminated soils are identified beneath the disused boiler house equipment, then this would also require remediation.   
 
Details of the required remediation works would be set out within a Remediation Strategy and Verification Plan, which should be 
prepared in advance of the works in accordance with the Planning Conditions.  Following completion of the remediation works, a 
Verification / Validation report will be required in accordance with the Planning Conditions. 
 
Based on the findings of soil contamination assessment, provision of a remedial capping layer to proposed gardens / soft 
landscaping is not considered necessary.  The provision of topsoil is considered necessary in proposed gardens and the area of 
public open space to provide a suitable growing media for plants.   
 

GENERAL CONSIDERATIONS 

Construction 
Workers 

It is recommended that construction personnel involved with direct contact with the soils at the site use appropriate PPE / RPE 
equipment together with hygiene facilities in accordance with general health and safety guidelines.   

Utilities Prior to development of the site, we would recommend that a copy of this report is supplied to utility companies, and that their 
recommendations relating to appropriate supply pipes are adhered to. 
With regard to water supply pipes, the use of protective / barrier water supply pipes may be required locally within the 
‘Brownfield’ area of the proposed development site.  However, consideration should be given to localised remediation of the soils 
within the depths where pipework is likely to be laid which may negate the requirement for protected pipework, subject to the 
outcome of liaison with Anglian Water.   

Unforeseen 
Circumstances 

Should any areas of potentially contaminated soil be encountered during site construction works we would recommend 
consultation with GeoDyne to ensure that our recommendations continue to apply. 

Licenses etc. The Contractor/Developer is responsible for, and must ensure that, all necessary licenses, permits, plans, registrations and 
approvals are in place prior to commencing with the construction works at the site.   

Statutory 
Consultation 

In accordance with normal planning requirements, we would recommend that a copy of our report is issued by the Client to the 
Local Authority (and Warranty Provider, if necessary) for review / comment and approval prior to commencing with the 
development of the site. 

Further Works x� It is recommended that copies of the Ground Engineering and GeoDyne reports should be submitted to the Local Authority 
for their review and comment prior to any remedial works at the site.   

x� Following the receipt of comments on the above and details of the requirements of the Local Authority, a Remediation 
Strategy and Verification Plan document should be prepared and approved by the Local Authority in advance of the 
remedial works.   

x� Following approval of the Remediation Strategy and Verification Plan, the remedial works should be carried out.  Following 
removal of the tanks etc., this is likely to comprise removal (where possible) of any grossly hydrocarbon impacted soils in 
the vicinity of the tanks and former boiler house equipment (if present), together with appropriate post-removal validation 
sampling. 

x� Following completion and verification / validation of the remedial works, a Remediation Completion / Validation Report 
should be prepared and submitted to the Local Authority for approval.   

x� Following finalisation of the design of gas protection measures, it is likely to be necessary to prepare a Ground Gas 
Verification Plan (GGVP), followed by installation, inspection and validation of the gas resistant membranes by a third party 
(in accordance with the requirements of CIRIA C735).   
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*HR'\QH� /LPLWHG� KDV� EHHQ� DSSRLQWHG� E\� WKH� &OLHQW�� 6HDJDWH� +RPHV�� WR� XQGHUWDNH�
VXSSOHPHQWDU\�3KDVH�,,�([SORUDWRU\�,QYHVWLJDWLRQ�ZRUNV�RQ�D�SDUFHO�RI� ODQG� ORFDWHG�DW� WKH�
IRUPHU� ,YDQGD� 1XUVHU\� VLWH� VLWXDWHG� WR� WKH� HDVW� RI� 0RQNV� +RXVH� /DQH� LQ� 6SDOGLQJ��
/LQFROQVKLUH���$�VLWH�ORFDWLRQ�SODQ��)LJXUH�1R��'����������LV�LQFOXGHG�LQ�$SSHQGL[�,��

�
���� 3URMHFW�8QGHUVWDQGLQJ�
�

:H� XQGHUVWDQG� WKDW� LW� LV� WKH� LQWHQWLRQ� RI� WKH� &OLHQW� WR� UHGHYHORS� WKH� VLWH� ZLWK� ORZ�ULVH�
UHVLGHQWLDO�SURSHUWLHV��LQFOXGLQJ�JDUGHQV��ZLWK�WKH�UHPDLQLQJ�DUHDV�WR�FRPSULVH�RSHQ�VSDFH�
LQFOXGLQJ� DQ� DWWHQXDWLRQ� EDVLQ� DQG� DQ� HFRORJLFDO� FRUULGRU�� � $� SURSRVHG� 6LWH� /D\RXW� SODQ�
SURYLGHG�E\�WKH�&OLHQW�LV�LQFOXGHG�LQ�$SSHQGL[�,,��
�
7KH�IRUHJRLQJ�XQGHUVWDQGLQJ�KDV�IRUPHG�WKH�EDVLV�RI�RXU�DVVHVVPHQW���:KHUH�WKH�SURSRVHG�
VLWH� HQG�XVH� LV� QRW� FRQVLVWHQW� ZLWK� RXU� FXUUHQW� XQGHUVWDQGLQJ�� LW� ZRXOG� EH� QHFHVVDU\� WR�
UHYLHZ�RXU�DVVHVVPHQW�WR�HQVXUH�LW�FRQWLQXHV�WR�DSSO\��

�
���� 3UHYLRXV�5HSRUW��
�

7KH�IROORZLQJ�UHSRUWV�KDYH�SUHYLRXVO\�EHHQ�SUHSDUHG�IRU�WKH�VLWH��
�
x� *URXQG�(QJLQHHULQJ�µ5HSRUW�2Q�$�3KDVH���'HVN�6WXG\�±�,YDQGD�1XUVHU\��0RQNV�+RXVH�

/DQH��6SDOGLQJ��/LQFROQVKLUH¶��5HSRUW�5HIHUHQFH�&�������GDWHG�-DQXDU\���������
�

x� *URXQG�(QJLQHHULQJ�µ5HSRUW�2Q�$�*URXQG�,QYHVWLJDWLRQ�±�,YDQGD�1XUVHU\��0RQNV�+RXVH�
/DQH��6SDOGLQJ��/LQFROQVKLUH¶��5HSRUW�5HIHUHQFH�&�����$��GDWHG�0DUFK���������
�

,W�LV�DVVXPHG�WKDW�WKH�&OLHQW�EHQHILWV�IURP�IRUPDO�UHOLDQFH�RQ�WKH�DERYH�UHIHUHQFHG�UHSRUWV�
DQG�ZH�ZRXOG�UHFRPPHQG�WKDW�WKH�IRUHJRLQJ�UHSRUWV�DUH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�WKLV�UHSRUW��

�
���� 2EMHFWLYHV�
�

7KH� VFRSH� RI� ZRUNV� GHWDLOHG� KHUHLQ� KDYH� EHHQ� GHVLJQHG� EDVHG� RQ� WKH� ILQGLQJV� RI� WKH�
SUHYLRXV�*URXQG�(QJLQHHULQJ�UHSRUWV��UHIHUHQFHG�DERYH��DQG�WKH�UHTXLUHPHQWV�RI�WKH�&OLHQW�
WR�HQDEOH�VXSSOHPHQWDU\�JHRWHFKQLFDO�DQG�HQYLURQPHQWDO�DVVHVVPHQW�ZRUNV� WR�EH�FDUULHG�
RXW�DW�WKH�VLWH��DV�UHTXHVWHG�E\�WKH�&OLHQW��
�

���� 6FRSH�RI�:RUNV�
�

%DVHG�RQ�WKH�GHILQHG�REMHFWLYHV�RI�WKH�ZRUNV��GHWDLOHG�LQ�6HFWLRQ������DQG�WDNLQJ�DFFRXQW�RI�
WKH� ILQGLQJV� DQG� UHFRPPHQGDWLRQV� ZLWKLQ� WKH� SUHYLRXV� *URXQG� (QJLQHHULQJ� UHSRUWV�
�UHIHUHQFHG�DERYH���WKH�IROORZLQJ�VFRSH�RI�VXSSOHPHQWDU\�3KDVH�,,�ZRUNV�ZDV�GHVLJQHG�IRU�
WKH�VLWH��
�
x� $� VXE�FRQWUDFWHG� VXE�VXUIDFH� VHUYLFH� DYRLGDQFH� VFDQ� RI� SURSRVHG� H[SORUDWRU\� KROH�

ORFDWLRQV��
x� $�SURJUDPPH�RI� H[SORUDWRU\�KROHV�DW� WKH�VLWH�� WR�SURYLGH�DQ� LQVSHFWLRQ�RI� WKH�JURXQG�

FRQGLWLRQV�IURP�D�JHRWHFKQLFDO�DQG�HQYLURQPHQWDO�SHUVSHFWLYH��DV�IROORZV��
o� $�VHULHV�RI�ZLQGRZ�VDPSOLQJ�ERUHKROHV�LQ�DFFHVVLEOH�DUHDV��
o� $�VHULHV�RI�PHFKDQLFDOO\�H[FDYDWHG�WULDO�SLWV�LQ�DFFHVVLEOH�DUHDV����
o� &DEOH�SHUFXVVLYH�ERUHKROHV�WR�DVVHVV�WKH�GHHSHU�JURXQG�FRQGLWLRQV����

x� (QYLURQPHQWDO�DQG�JHRWHFKQLFDO�VRLOV�WHVWLQJ��
x� $�SURJUDPPH�RI�JURXQG�JDV�DQG�ZDWHU�OHYHO�PRQLWRULQJ��
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x� 3URGXFWLRQ�RI�D�UHYLVHG�&RQFHSWXDO�6LWH�0RGHO��
x� 3URGXFWLRQ�RI�D�IDFWXDO�DQG�LQWHUSUHWDWLYH�6XSSOHPHQWDU\�3KDVH�,,�UHSRUW��

�
���� /LPLWDWLRQV�
�

7KH�FRQFOXVLRQV�DQG�UHFRPPHQGDWLRQV�PDGH�LQ�WKLV�UHSRUW�DUH�OLPLWHG�WR�WKRVH�WKDW�FDQ�EH�
PDGH� EDVHG� RQ� WKH� ILQGLQJV� RI� WKH� LQYHVWLJDWLRQ�� �:KHUH� FRPPHQWV� DUH�PDGH� EDVHG� RQ�
LQIRUPDWLRQ� REWDLQHG� IURP� WKLUG� SDUWLHV�� *HR'\QH� /LPLWHG� DVVXPHV� WKDW� DOO� WKLUG� SDUW\�
LQIRUPDWLRQ�LV�WUXH�DQG�FRUUHFW���1R�LQGHSHQGHQW�DFWLRQ�KDV�EHHQ�XQGHUWDNHQ�WR�YDOLGDWH�WKH�
ILQGLQJV�RI�WKLUG�SDUWLHV��

�
7KLV� UHSRUW� KDV� EHHQ� SUHSDUHG� LQ� DFFRUGDQFH� ZLWK� RXU� XQGHUVWDQGLQJ� RI� FXUUHQW� JRRG�
SUDFWLFH�� � +RZHYHU�� FKDQJHV� WR� JRRG� SUDFWLFH�� JXLGDQFH� RU� OHJLVODWLRQ� PD\� QHFHVVLWDWH�
UHYLVLRQ�RI�WKLV�UHSRUW�DIWHU�WKH�GDWH�RI�LVVXH��

�
*HR'\QH�/LPLWHG�KDV�SUHSDUHG�WKLV�UHSRUW�IRU�WKH�VROH�XVH�DQG�UHOLDQFH�RI�6HDJDWH�+RPHV��
LQ�DFFRUGDQFH�ZLWK�RXU�VWDQGDUG�&RQGLWLRQV�	�/LPLWDWLRQV��LQFOXGHG�LQ�$SSHQGL[�;,,��� �7KLV�
UHSRUW�PD\�QRW�EH�XVHG�RU� UHOLHG�XSRQ�E\�DQ\�XQDXWKRULVHG� WKLUG�SDUW\�ZLWKRXW� WKH�H[SOLFLW�
ZULWWHQ�DJUHHPHQW�RI�*HR'\QH�/LPLWHG���5HOLDQFH�PD\�QRW�EH�SODFHG�RQ�RXU�UHSRUW�XQWLO�DOO�
LQYRLFHV�DVVRFLDWHG�ZLWK�WKH�SURMHFW�KDYH�EHHQ�SDLG��
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�
���� ,QWURGXFWLRQ�
�

7KH�VLWH�FRPSULVHV�DQ�HORQJDWHG�URXJKO\�UHFWDQJXODU�VKDSHG�SDUFHO�RI� ODQG�VLWXDWHG�WR�WKH�
HDVW� RI� 0RQNV� +RXVH� /DQH� LQ� 6SDOGLQJ�� � 7KH� VLWH� FRYHUV� DQ� DUHD� RI� DSSUR[LPDWHO\� ��
KHFWDUHV��
�
7KH�IROORZLQJ�UHSRUWV�KDYH�SUHYLRXVO\�EHHQ�SUHSDUHG�IRU�WKH�VLWH��
�
x� *URXQG�(QJLQHHULQJ�µ5HSRUW�2Q�$�3KDVH���'HVN�6WXG\�±�,YDQGD�1XUVHU\��0RQNV�+RXVH�

/DQH��6SDOGLQJ��/LQFROQVKLUH¶��5HSRUW�5HIHUHQFH�&�������GDWHG�-DQXDU\���������
�

x� *URXQG�(QJLQHHULQJ�µ5HSRUW�2Q�$�*URXQG�,QYHVWLJDWLRQ�±�,YDQGD�1XUVHU\��0RQNV�+RXVH�
/DQH��6SDOGLQJ��/LQFROQVKLUH¶��5HSRUW�5HIHUHQFH�&�����$��GDWHG�0DUFK���������

�
7KH�DERYH�3KDVH���'HVN�6WXG\�UHSRUW�SURYLGHV�DQ�DSSUDLVDO�RI�WKH�JHRORJLFDO��KLVWRULFDO�DQG�
HQYLURQPHQWDO�VHWWLQJ�RI�WKH�VLWH��DQG�SURYLGHV�D�&RQFHSWXDO�6LWH�0RGHO�LGHQWLI\LQJ�SRVVLEOH�
FRQWDPLQDQWV� RI� FRQFHUQ� DQG� LVVXHV� UHTXLULQJ� IXUWKHU� FRQVLGHUDWLRQ� DV� SDUW� RI� D� 3KDVH� ,,�
H[SORUDWRU\�LQYHVWLJDWLRQ��
�
7KH� DERYH� *URXQG� ,QYHVWLJDWLRQ� UHSRUW� LQYROYHG� WKH� DGYDQFHPHQW� RI� ZLQGRZ� VDPSOH�
ERUHKROHV�DFURVV�WKH�VLWH�DV�SDUW�RI�DQ�LQLWLDO�LQYHVWLJDWLRQ����
�
7KH�IROORZLQJ�FRPPHQWV�SURYLGH�D�VXPPDU\�RI�WKH�ILQGLQJV�RI�WKH�SUHYLRXV�UHSRUWV��DV�ZHOO�
DV� D� EULHI� LQWURGXFWLRQ� WR� WKH� VLWH� IRU� WKH� EHQHILW� RI� WKH� UHDGHU�� � +RZHYHU�� ZH� ZRXOG�
UHFRPPHQG�WKDW�WKH�DERYH�UHSRUWV�DUH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�WKLV�UHSRUW��
�
,W� VKRXOG�EH�QRWHG� WKDW� WKH�VLWH�ERXQGDU\�VKRZQ� LQ� WKH�DERYH� UHSRUWV� KDV�FKDQJHG� LQ� WKH�
ZHVWHUQ�SRUWLRQ�RI�WKH�VLWH���7KH�QHZ�VLWH�ERXQGDU\�LV�VKRZQ�RQ�WKH�SURSRVHG�6LWH�/D\RXW�
SODQ��LQFOXGHG�LQ�$SSHQGL[�,,�RI�WKLV�UHSRUW����7KH�VLWH�ERXQGDU\�LQ�WKH�*URXQG�(QJLQHHULQJ�
UHSRUW� SUHYLRXVO\� LQFOXGHG� WKH� QRZ� YDFDQW� H[LVWLQJ� UHVLGHQWLDO� SURSHUW\� �LQFOXGLQJ� WKH�
DGMDFHQW�VPDOO�KHDWLQJ�RLO�WDQN�WR�WKH�UHDU�RI�WKH�SURSHUW\��LQ�WKH�VRXWK�ZHVWHUQ�SRUWLRQ�DQG�
DOVR�D�VWULS�RI�ODQG�DORQJVLGH�0RQNV�+RXVH�/DQH���+RZHYHU��WKHVH�DUHDV�DUH�QR�ORQJHU�SDUW�
RI�WKH�SURSRVHG�GHYHORSPHQW�VLWH����
�

���� 6XPPDU\�RI�3UHYLRXV�'HVN�6WXG\�
�
$� VXPPDU\� RI� WKH� VLWH� ORFDWLRQ� DQG� GHVFULSWLRQ� �DW� WKH� WLPH� RI� WKH� *URXQG� (QJLQHHULQJ�
UHSRUW�� DQG� JHRORJLFDO� VHWWLQJ� LV� SURYLGHG� EHORZ�� � 7KH� IROORZLQJ� VXPPDU\� LV� WDNHQ� IURP�
*URXQG�(QJLQHHULQJ�*URXQG�,QYHVWLJDWLRQ�UHSRUW����
�
µ7KH� VLWH� OLHV� RQ�ZHVWHUQ� RXWVNLUWV� RI� 6SDOGLQJ�� DQG� LV� VLWXDWHG� DERXW� �NP� WR� WKH�ZHVW� RI�
6SDOGLQJ�5DLOZD\�6WDWLRQ«¶�
�
µ7KH�VLWH�FRPSULVHV�D���P�ZLGH�E\����P�ORQJ�SORW�RI�ODQG�SUHYLRXVO\�XVHG�E\�D�KRUWLFXOWXUDO�
QXUVHU\�ZLWK�WZR�ODUJH�JODVVKRXVHV�RFFXS\LQJ�WKH�ZHVWHUQ�KDOI�RI�WKH�VLWH�DQG�DQ�RYHUJURZQ�
JUDVV� ILHOG�FRYHULQJ� WKH�HDVWHUQ�KDOI��$FFHVV� WR� WKH�VLWH�ZDV� IURP� WKH�ZHVW�YLD�D�GULYH�RII�
0RQNV�+RXVH�/DQH�� DGMDFHQW� D� GHWDFKHG�GZHOOLQJ�ZLWKLQ� WKH� VRXWK�ZHVWHUQ� FRUQHU� RI� WKH�
VLWH���7R�WKH�QRUWK��HDVW�DQG�VRXWK��WKH�VLWH�ZDV�VXUURXQGHG�E\�D�KRXVLQJ�HVWDWH��$�GUDLQDJH�
GLWFK�FDOOHG�(GZDUG�5RDG�'\NH�UXQV�DORQJ�WKH�VRXWKHUQ�VLWH�PDUJLQ��
�
�
�
�
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7KHUH� ZDV� D� VHW� RI� VXUIDFHG� PRXQWHG� KHDWLQJ� RLO� WDQNV�� KRXVHG� ZLWKLQ� D� EXQGHG� DUHD�
VLWXDWHG�GLUHFWO\�WR�WKH�QRUWK�ZHVW�RI�WKH�ZHVWHUQ�JUHHQKRXVH�WKDW�DUH�FRQQHFWHG�WR�D�FHQWUDO�
KHDWLQJ�ERLOHU�EHWZHHQ� WKH�JODVVKRXVHV��$�VPDOOHU�XQEXQGHG�VXUIDFH�PRXQWHG�KHDWLQJ�RLO�
WDQN�>QRZ�RII�VLWH@�ZDV�ORFDWHG�DW�WKH�VLGH�RI�DQ�RXWEXLOGLQJ�WR�WKH�UHDU�HDVW�RI�WKH�GZHOOLQJ�
ZLWKLQ�WKH�VRXWK�ZHVWHUQ�FRUQHU�¶��
�
µ7KH�JHRORJLFDO�PDS� IRU� WKH�DUHD��VKHHW����� µ6SDOGLQJ
�DW����������VFDOH��DQG�*HRORJ\�RI�
%ULWDLQ�RQOLQH�YLHZHU��VKRZ�WKH�VLWH�WR�EH�FRYHUHG�E\�7LGDO�)ODW�'HSRVLWV���7KHVH�FRPSULVH�D�
WKLFN� VXSHUILFLDO� FRYHU� RI� FOD\�� VLOW� DQG� VDQG� WLGDO� FUHHN� GHSRVLWV� RI� WKH� 7HUULQJWRQ� %HGV���
2OGHU� VDOW� PDUVK� DQG� WLGDO� FUHHN� GHSRVLWV� RI� WKH� %DUURZD\� 'URYH� %HGV� DUH� LQGLFDWHG� WR�
XQGHUOLH�WKH�7HUULQJWRQ�%HGV�WKH�ERXQGDU\�RI�ZKLFK�LV�RIWHQ�PDUNHG�E\�WKH�1RUGHOSK�3HDW��
7KH�XQGHUO\LQJ�VROLG�JHRORJ\�LV�LQGLFDWHG�WR�FRPSULVH�WKH�2[IRUG�&OD\�DW�GHSWK�¶�
�
$� VXPPDU\� RI� WKH� ILQGLQJV� RI� WKH� *URXQG� (QJLQHHULQJ� 3KDVH� �� 'HVN� 6WXG\� UHSRUW� LV�
SURYLGHG�DV�IROORZV��
�
µ,Q������WKH�VLWH�ZDV�XQGHYHORSHG�DQG�VLWXDWHG�ZLWKLQ�IHQODQG�RII�0RQNV�+RXVH�/DQH���,Q�WKH�
����V�D�VPDOO�QXUVHU\�ZDV�SUHVHQW�DW�WKH�ZHVWHUQ�HQG�RI�WKH�VLWH��ZKLFK�RWKHUZLVH�UHPDLQHG�
DV�RSHQ�ODQG���7KH�QXUVHU\�DSSHDUV�WR�KDYH�UHPDLQHG�IDLUO\�VPDOO�XQWLO�WKH�����V���V�ZKHQ�
LW� EHFDPH� HVWDEOLVKHG� DV� WKH� ,YDQGD�1XUVHU\� DQG� LQVWDOOHG� ODUJH� JODVVKRXVHV� DFURVV� WKH�
ZHVWHUQ�KDOI�RI�WKH�VLWH�DQG�NHSW�WKH�HDVWHUQ�KDOI�DV�DQ�RSHQ�ILHOG�SRVVLEO\�XVHG�IRU�FURSV���
7KH�VLWH�KDV�UHPDLQHG�DV�D�KRUWLFXOWXUDO�QXUVHU\�WKURXJK�WR�WKH�WLPH�RI�WKLV�LQYHVWLJDWLRQ�DQG�
LV� EHOLHYHG� WR� KDYH� SURGXFHG� IUHVK� IUXLW�� YHJHWDEOHV�� IORZHUV� DQG� SODQWV� IRU� ZKROHVDOH�
GLVWULEXWLRQ��
�
7KHUH�DUH�QR�ODQGILOO�VLWHV�RU�ZDVWH�VLWHV�ZLWKLQ�D����P�UDGLXV��
�
7KH�SURSHUW\�LV� LQ�DQ�DUHD�ZKHUH�OHVV�WKDQ����RI�SURSHUWLHV�DUH�DERYH�WKH�DFWLRQ�OHYHO�IRU�
UDGRQ���7KH�VLWH�OLHV�ZLWKLQ�DQ�DUHD�ZKHUH�QR�UDGRQ�SURWHFWLRQ�PHDVXUHV�DUH�QHFHVVDU\��
�
7KH�VXSHUILFLDO�7LGDO�)ODW�'HSRVLWV�DQG�XQGHUO\LQJ�VROLG�JHRORJ\�2[IRUG�&OD\�)RUPDWLRQ�DUH�
ERWK�LGHQWLILHG�DV�8QSURGXFWLYH�LQ�WHUPV�RI�DTXLIHU�FODVVLILFDWLRQ��
�
7KH�GHVN�VWXG\�FRQFOXGHG�WKDW�LW�ZRXOG�EH�SUXGHQW�WR�FDUU\�RXW�D�JURXQG�LQYHVWLJDWLRQ��ZKLFK�
VKRXOG�GHWHUPLQH�WKH�WKLFNQHVV�DQG�QDWXUH�RI�PDGH�JURXQG�DFURVV�WKH�VLWH��DQG�FKHFN�WKH�
QHDU�VXUIDFH�VRLO�DQG�ZDWHU�IRU�SRWHQWLDO�FRQWDPLQDQWV�DQG�VRLO�JDV��7KH�DUHDV�DURXQG�WKH�
IXHO�WDQNV��IXHO�OLQHV�DQG�FHQWUDO�KHDWLQJ�ERLOHU�VKRXOG�EH�LQYHVWLJDWHG�WR�FKHFN�ZKHWKHU�WKH�
XQGHUO\LQJ�VRLO�RU�JURXQGZDWHU�KDV�EHHQ�LPSDFWHG�¶�
�
6LQFH� WKH� LVVXH� RI� WKH� SUHYLRXV� *URXQG� (QJLQHHULQJ� UHSRUWV�� VRPH� RI� WKH� VWUXFWXUHV�
�LQFOXGLQJ� WKH� JUHHQKRXVHV�� DW� WKH� VLWH� KDYH� EHHQ� GHPROLVKHG�� � $Q� $QQRWDWHG� 6LWH� 3ODQ�
�)LJXUH� 1R�� '���������� VKRZLQJ� WKH� FXUUHQW� PDLQ� IHDWXUHV� RI� WKH� VLWH� DQG� LPPHGLDWH�
VXUURXQGLQJ�DUHD�DQG�D�SODQ�VKRZLQJ�JHQHUDO�YLHZV�RI�WKH�VLWH��)LJXUH�1R��'����������DUH�
HQFORVHG�ZLWKLQ�$SSHQGL[�,,,�DQG�,9�RI�WKLV�UHSRUW�UHVSHFWLYHO\����
�

���� 6XPPDU\�RI�3UHYLRXV�*URXQG�,QYHVWLJDWLRQ�
�
7KH�JURXQG�LQYHVWLJDWLRQ�ZRUNV�FDUULHG�RXW�E\�*URXQG�(QJLQHHULQJ�FRPSULVHG�WKH�IROORZLQJ��
�
x� ���1R��ZLQGRZ�VDPSOH�ERUHKROHV��UHIHUHQFHG�:6��WR�:6����ZHUH�DGYDQFHG�DW�WKH�VLWH�

RQ���UG� DQG���WK� -DQXDU\������� �7KH�ERUHKROHV�ZHUH�DGYDQFHG� WR�GHSWKV�RI�EHWZHHQ�
����P�DQG�����P�EHORZ�JURXQG�OHYHO����

x� 6WDQGDUG�SHQHWUDWLRQ�WHVWLQJ��637V��ZDV�FDUULHG�RXW�LQ�VHOHFWHG�ERUHKROHV��
x� *DV� DQG� JURXQGZDWHU� OHYHO� PRQLWRULQJ� VWDQGSLSHV� ZHUH� LQVWDOOHG� LQ� �� 1R�� RI� WKH�

ERUHKROHV��:6���:6���:6��DQG�:6�����ZLWK�PRQLWRULQJ�FDUULHG�RXW�RQ���1R��YLVLWV���UG��
��WK�DQG���WK�)HEUXDU\����������
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7KH�PDLQ�ILQGLQJV�RI�WKH�FRQWDPLQDWLRQ�DVVHVVPHQW�DUH�SURYLGHG�DV�IROORZV���
�
µ&RQWDPLQDWLRQ�5LVN���1HDU�6XUIDFH�6RLO�
�
0DGH� JURXQG�� ZKLFK� LQFOXGHG� PDGH� JURXQG�WRSVRLO� ZLWKLQ� WKH� ODQGVFDSHG� DUHDV�� ZDV�
SUHVHQW� WR� GHSWKV� EHWZHHQ� ����P� WR� ����P� GHSWK� DQG� FRPSULVHG� OD\HUV� RI� GDUN� EURZQ��
EURZQ�� JUH\� EURZQ� DQG� JUH\� OD\HUV� RI� JUDYHOO\� VDQG�� VDQG� DQG� JUDYHO�� DQG� VRIW�� VOLJKWO\�
VDQG\��VOLJKWO\�JUDYHOO\�FOD\�DQG�VLOW��
�
$SDUW� IURP�3$+V� LQ�D�VLQJOH�VDPSOH� IURP�:6�� >QRZ�RII�VLWH@�DW�����P�GHSWK��QRQH�RI� WKH�
GHWHUPLQDQG�FRQFHQWUDWLRQV��ZLWKLQ�WKH�QHDU�VXUIDFH�VRLOV��H[FHHGHG�WKH�UHVSHFWLYH�669V�IRU�
UHVLGHQWLDO�ZLWK�KRPH�JURZQ�SURGXFH��UHVLGHQWLDO�ZLWKRXW�KRPH�JURZQ�SURGXFH�HQG�XVH��RU�
SXEOLF�SDUNV�RSHQ�VSDFH�XVDJH��
�
(YLGHQFH�RI�SHWUROHXP�SROOXWLRQ�ZDV�KRZHYHU�HQFRXQWHUHG�LQ�WKH�YLFLQLW\�RI�:6��DQG�:6��
>QRZ�RII�VLWH@��ERWK�DGMDFHQW�VXUIDFH�PRXQWHG�IXHO�WDQNV��DQG�:6���DGMDFHQW�FHQWUDO�KHDWLQJ�
ERLOHU��¶���
�
&RQWDPLQDWLRQ�5LVN�±�2LO�3HWUROHXP�3ROOXWLRQ�
�
7KHUH� ZDV� D� VHW� RI� VXUIDFHG� PRXQWHG� KHDWLQJ� RLO� WDQNV�� KRXVHG� ZLWKLQ� D� EXQGHG� DUHD�
VLWXDWHG�GLUHFWO\�WR�WKH�QRUWK�ZHVW�RI�WKH�ZHVWHUQ�JUHHQKRXVH�WKDW�DUH�FRQQHFWHG�WR�D�FHQWUDO�
KHDWLQJ�ERLOHU�EHWZHHQ� WKH�JODVVKRXVHV��$�VPDOOHU�XQEXQGHG�VXUIDFH�PRXQWHG�KHDWLQJ�RLO�
WDQN�>QRZ�RII�VLWH@�ZDV�ORFDWHG�DW�WKH�VLGH�RI�DQ�RXWEXLOGLQJ�WR�WKH�UHDU�HDVW�RI�WKH�GZHOOLQJ�
ZLWKLQ� WKH�VRXWK�ZHVWHUQ�FRUQHU��7KHUH�LV�VLJQLILFDQW�HYLGHQFH�WKDW� OHDNDJH�RU�D�VSLOODJH�RI�
IXHO� RLO� KDV� RFFXUUHG� DGMDFHQW� WKH� VWRUDJH� WDQNV� LPSDFWLQJ� ERWK� WKH� XQGHUO\LQJ� VRLO� DQG�
JURXQGZDWHU��
�
7KH�IXHO�RLO�ZRXOG�EH�H[SHFWHG�WR�PLJUDWH�YHUWLFDOO\�GRZQZDUGV�EHQHDWK�WKH�VRXUFH�DQG�WKHQ�
RQ�HQWHULQJ�WKH�JURXQGZDWHU��ZRXOG�PLJUDWH�DV�D�SOXPH�LQ�WKH�GLUHFWLRQ�RI�JURXQGZDWHU�IORZ��
'XH� WR� VHDVRQDO� IOXFWXDWLRQV�� JURXQGZDWHU� OHYHOV� WHQG� WR� ULVH� DQG� IDOO� DQG�DQ\� SHWUROHXP�
K\GURFDUERQV� RU� VROYHQWV� IORDWLQJ� DW� WKH� WRS� RI� WKH� JURXQGZDWHU� EHFRPH� DEVRUEHG� RU�
DGVRUEHG� RQWR� WKH� VRLO� SDUWLFOHV� IRUPLQJ� D� µVPHDU� ]RQH¶�� ZKLFK� FDQ� RIWHQ� EH� YLVXDOO\�
LGHQWLILHG�E\�JUH\�VWDLQLQJ�RU�E\�D�SHWUROHXP�VROYHQW�RGRXU��
�
,W� LV� UHFRPPHQGHG� WKDW� DOO� WKH� VRXUFHV� RI� SHWUROHXP�RLO� SROOXWLRQ� DUH� HVWDEOLVKHG� DQG�
UHPRYHG��)XUWKHU� LQYHVWLJDWLRQ�ZRXOG� EH� QHFHVVDU\� WR� HVWDEOLVK� WKH� H[WHQW� RI� RLO� SROOXWLRQ�
DQG� ZKHQ� UHGHYHORSPHQW� LV� FRQVLGHUHG�� WKH� UHPRYDO� RI� DOO� VXFK� VRXUFHV� ZRXOG� EH�
UHFRPPHQGHG�LQ�RUGHU�WR�HOLPLQDWH�IXWXUH�ULVN��7KLV�ZRXOG�LQFOXGH�WKH�GHFRPPLVVLRQLQJ�DQG�
UHPRYDO�IURP�DFURVV�WKH�ZKROH�VLWH�RI�DOO�EXULHG�RU�VXUIDFH�IXHO�RLO� WDQNV��IXHO� OLQHV��GUXPV��
FKHPLFDOV�DQG�RLO�LQWHUFHSWRUV��7KH�ODWWHU�PHDVXUHV�VKRXOG�UHGXFH�WKH�IXWXUH�ULVN�WR�KXPDQ�
KHDOWK�DQG�ZDWHU�HQYLURQPHQW�IURP�PRGHUDWH�KLJK�WR�ORZ��
�
µ+XPDQ�+HDOWK���5HVLGHQWLDO�8VDJH�$UHDV�%HQHDWK�<DUG�	�+DUGVWDQGLQJ�$UHDV�DQG�E\�
)XHO�7DQNV�
�
7KH�SRWHQWLDO�IRU�YDULDELOLW\�RI�WKH�PDGH�JURXQG�EHQHDWK�WKHVH�DUHDV�PHDQV�WKDW��LQ�DGGLWLRQ�
WR�WKLV�PDGH�JURXQG�EHLQJ�XQVXLWDEOH�DV�WRSVRLO��LW�FRXOG�EH�XQVXLWDEOH�IRU�XVH�DW�WKH�VXUIDFH�
ZLWKLQ�UHVLGHQWLDO�JDUGHQV��&RQVHTXHQWO\��LQ�WKH�DEVHQFH�RI�IXUWKHU�WHVWLQJ�WKH�PDGH�JURXQG�
VKRXOG� EH� FRQVLGHUHG� XQVXLWDEOH� IRU� XVH� DW� WKH� VXUIDFH� ZLWKLQ� ODQGVFDSH� RU� UHVLGHQWLDO�
JDUGHQ�DUHDV���8QVXLWDEOH�VRLO�DW�WKH�VXUIDFH�ZLWKLQ�JDUGHQV�RU�ODQGVFDSHG�DUHDV�VKRXOG�EH�
UHSODFHG�ZLWK�D�VXLWDEO\�WKLFN��FOHDQ�FDSSLQJ�OD\HU��
�
x� )RU�IURQW�JDUGHQ�DUHDV�LW�ZRXOG�EH�UHFRPPHQGHG�WKDW�WKH�XQGHUO\LQJ�QDWXUDO�JURXQG�EH�

H[SRVHG��RU�LQ�GHHSHU�DUHDV�WKH�PDGH�JURXQG�VKRXOG�EH�UHPRYHG�WR�D�PLQLPXP�GHSWK�
RI�����P�DQG�UHSODFHG�ZLWK�DQ�HTXLYDOHQW�WKLFNQHVV�RI�FOHDQ�LQHUW�VRLO��
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x� )RU� UHDU� JDUGHQV� LW� LV� UHFRPPHQGHG� WKDW� WKH� XQGHUO\LQJ� QDWXUDO� JURXQG� VKRXOG� EH�
H[SRVHG��RU�LQ�GHHSHU�DUHDV�WKH�PDGH�JURXQG�VKRXOG�EH�UHPRYHG�WR�D�PLQLPXP�GHSWK�
RI�����P�DQG�UHSODFHG�ZLWK�DQ�HTXLYDOHQW�WKLFNQHVV�RI�FOHDQ�LQHUW�VRLO��

�
$OO� JDUGHQ�ODQGVFDSHG� DUHDV� VKRXOG� EH� LQVSHFWHG� SULRU� WR� ILQDO� FDSSLQJ� WR� HQVXUH� WKDW�
XQVXLWDEOH�PDWHULDOV�KDYH�QRW�EHHQ�LQDGYHUWHQWO\�SODFHG�LQ�WKH�JDUGHQ�RU�ODQGVFDSHG�DUHDV�
GXULQJ�WKH�SUHFHGLQJ�VWDJHV�RI�UHGHYHORSPHQW�ZRUNV��
�
+XPDQ�+HDOWK���5HVLGHQWLDO�8VDJH�$UHDV�EHQHDWK�*UHHQ�+RXVHV�DQG�WKH�)LHOG�WR�WKH�
(DVW�
�
:KLOVW�WKH�FKHPLFDO�WHVW�UHVXOWV�VXJJHVW�WKDW�WKH�QHDU�VXUIDFH�VRLOV�DUH�VXLWDEOH�IRU�XVH�DW�WKH�
VXUIDFH��LW�ZRXOG�EH�SUXGHQW�WR�FKHFN�DOO�ODQGVFDSHG�JDUGHQ�DUHDV�SULRU�WR�ILQDO�FDSSLQJ�ZLWK�
FOHDQ�WRSVRLO��
�
$OO� JDUGHQ�ODQGVFDSHG� DUHDV� VKRXOG� EH� LQVSHFWHG� SULRU� WR� ILQDO� FDSSLQJ� WR� HQVXUH� WKDW�
XQVXLWDEOH�PDWHULDOV�KDYH�QRW�EHHQ�LQDGYHUWHQWO\�SODFHG�LQ�WKH�JDUGHQ�RU�ODQGVFDSHG�DUHDV�
GXULQJ�WKH�SUHFHGLQJ�VWDJHV�RI�UHGHYHORSPHQW�ZRUNV��
�
$OO�LPSRUWHG�VRLOV�VKRXOG�EH�FHUWLILHG�µFOHDQ¶�ILOO�DQG�VKRXOG�EH�VXLWDEOH�IRU�XVH�LQ�DFFRUGDQFH�
ZLWK�8.�OHJLVODWLRQ�DQG�(QYLURQPHQW�$JHQF\�SROLF\��
�
0HWKDQH�DQG�&DUERQ�'LR[LGH�6RLO�*DV�
�
$FFRUGLQJ�WR�GDWDEDVH�LQIRUPDWLRQ��ZKLOVW�WKHUH�DUH�QR�ODQGILOOV�ZLWKLQ����P�RI�WKH�VLWH��WKH�
SUHVHQFH�RI�SHDW�EHORZ�WKH�VLWH�ZRXOG�VXJJHVW�D�ORZ�KD]DUG�SRWHQWLDO��
�
7KH� SUHVHQFH� RI� HOHYDWHG� FDUERQ� GLR[LGH� FRQFHQWUDWLRQV� RI� ����� FRPELQHG� ZLWK� D� ORZ�
IORZ�HPLVVLRQ�UDWH�LQGLFDWHV�WKDW�IRU�GHVLJQ�SXUSRVHV�LW�ZRXOG�EH�SUXGHQW�WR�DGRSW�D�&6��VRLO�
JDV�FDWHJRULVDWLRQ�DV�GHILQHG�E\�%6����������$�������µ&RGH�RI�SUDFWLFH�IRU�WKH�GHVLJQ�RI�
SURWHFWLYH�PHDVXUHV�IRU�PHWKDQH�DQG�FDUERQ�GLR[LGH�JURXQG�JDVHV�IRU�QHZ�EXLOGLQJV¶��
�
7DEOHV� �� WR� ��ZLWKLQ� WKLV�%ULWLVK�6WDQGDUG� LGHQWLI\� D� SRLQWV�EDVHG�PHWKRG� IRU� GHILQLQJ� WKH�
QHHG� IRU� JDV� SUHFDXWLRQ�PHDVXUHV��%DVHG�RQ� WKLV�PHWKRG�DQG�RQ� WKH� EDVLV� RI� D�7\SH�$�
EXLOGLQJ��UHSUHVHQWDWLYH�RI�D�SULYDWH�GZHOOLQJ���D�PLQLPXP�JDV�SURWHFWLRQ�VFRUH�RI�����ZRXOG�
EH�UHTXLUHG�DQG�FRXOG�EH�DFKLHYHG�XVLQJ�D�YHQWLODWHG�XQGHUIORRU�YRLG��D�ORZ�SHUPHDELOLW\�JDV�
PHPEUDQH��DQG�PLQLPDO�SHQHWUDWLRQ�RI�WKH�JURXQG�VODE�E\�VHUYLFHV��
�
7KH� *URXQG� (QJLQHHULQJ� UHSRUW� DOVR� FRQWDLQHG� FRPPHQWV� RQ� WKH� JURXQG� FRQGLWLRQV� LQ�
UHODWLRQ�WR�IRXQGDWLRQ�GHVLJQ�DQG�FRQVWUXFWLRQ�LVVXHV�DQG�D�VXPPDU\�LV�SURYLGHG�DV�IROORZV��
�
µ7KH�VWUDWD�HQFRXQWHUHG� LQ� WKH�ERUHKROHV�FRPSULVHG� W\SLFDOO\�����P�WR�����P�WKLFNQHVV�RI�
PDGH�JURXQG�FRYHULQJ�WKH�ZHVWHUQ�WZR�WKLUGV�RI�WKH�VLWH��7KH�ILHOG�ZLWKLQ�WKH�HDVWHUQ�WKLUG�RI�
WKH�VLWH�ZDV�FRYHUHG�E\�D�����P�WR�����P�WKLFNQHVV�RI�WRSVRLO��7KH�PDGH�JURXQG�DQG�WRSVRLO�
OD\HUV�DUH�FRQVLGHUHG�XQVXLWDEOH�DV�IRXQGLQJ�VWUDWD�DQG�VSUHDG�IRXQGDWLRQV�VKRXOG�QRW�EH�
SODFHG� LQ� WKH� PDGH� JURXQG�� WRSVRLO� RU� DQ\� VRIW�� YHU\� VRIW�� ORRVH�� RU� KLJKO\� FRPSUHVVLEOH�
PDWHULDOV��
�
7KH�PDGH�JURXQG�DQG�WRSVRLO� UHVWHG�RQ�D�YDULDEOH�VHTXHQFH�RI�VRIW�DQG�YHU\�VRIW��VOLJKWO\�
VDQG\�VLOW��ZLWK� LQWHUEHGGHG� OD\HUV�RI�RUJDQLF�FOD\�VLOW�DQG�VDQG��7KHVH�7LGDO�)ODW�'HSRVLWV�
ZHUH�SUHVHQW�WR�DW�OHDVW�����P�GHSWK��WKH�EDVH�RI�WKH�GHHSHVW�ERUHKROHV��
�
7KH�GHSWK�RI�WKH�IRRWLQJV�ZRXOG�QHHG�WR�EH�GHHS�HQRXJK�WR�SURWHFW�DJDLQVW�WKH�HIIHFWV�RI�VRLO�
GHVLFFDWLRQ�RU�VRLO�KHDYH�ZLWKLQ�WKH�FOD\�VLOW�7LGDO�)ODW�'HSRVLWV��
�
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/DERUDWRU\�WHVWLQJ�WKH�QHDU�VXUIDFH�FOD\�DQG�VLOW�7LGDO�)ODW�'HSRVLWV�JDYH�PRGLILHG�SODVWLFLW\�
LQGLFHV� RI� EHWZHHQ� ���� DQG� �����ZKLFK� LQGLFDWHV� ORZ� WR� KLJK� YROXPH� FKDQJH� SRWHQWLDO��
DFFRUGLQJ�WR�WKH�1DWLRQDO�+RXVH�%XLOGLQJ�&RXQFLO��1+%&��6WDQGDUGV�&KDSWHU�����³%XLOGLQJ�
QHDU�7UHHV´��������¶�
�
µ,Q�RUGHU�WR�DGGUHVV�DQ\�SRWHQWLDO�IXWXUH�VKULQNDJH�RU�KHDYH�HIIHFWV��D�KLJK�YROXPH�FKDQJH�
SRWHQWLDO�KDV�EHHQ�DVVXPHG�IRU�WKH�FOD\�VLOW�EHQHDWK�WKH�VLWH��$W�DQ�RSHQ�SRVLWLRQ�ZHOO�DZD\�
IURP�WKH�LQIOXHQFH�RI�WUHHV�DQG�VKUXEV�D�PLQLPXP�IRXQGDWLRQ�GHSWK�RI�����P�EHORZ�JURXQG�
OHYHO�RU�ILQLVKHG�IORRU�OHYHO��ZKLFKHYHU�LV�GHHSHVW��ZRXOG�EH�UHTXLUHG�IRU�IRXQGDWLRQV�LQ�RUGHU�
WR�DYRLG�WKH�]RQH�RI�VHDVRQDO�YROXPH�FKDQJH�LQ�DFFRUGDQFH�ZLWK�WKH�DERYH�GRFXPHQW��
�
%HORZ� D� GHSWK� RI� ����P� WKH� VRIW�YHU\� VRIW� DQG� RUJDQLF� QDWXUH� RI� WKH� 7LGDO� )ODW� 'HSRVLWV�
ZRXOG� SURYLGH� YHU\� SRRU� EHDULQJ� SURSHUWLHV�� ZKLFK� ZRXOG� EH� FRQVLGHUHG� XQVXLWDEOH� IRU�
WUDGLWLRQDO�IRRWLQJV��7UDGLWLRQDO�IRRWLQJV��DQG�JURXQG�EHDULQJ�IORRU�VODEV��HYHQ�XQGHU�PRGHVW�
ORDGLQJV�ZRXOG� EH� H[SHFWHG� WR� JHQHUDWH� KLJK� GLIIHUHQWLDO�PRYHPHQW� RI� WKH� JURXQG�GXH� WR�
YDULDQFHV� RI� VHWWOHPHQW� RFFXUULQJ� EHWZHHQ� FRQVWLWXHQW� VLOW�VDQG� DQG� RUJDQLF� FOD\�
OHQVHV�FKDQQHOV��)XUWKHU�JURXQG� LQYHVWLJDWLRQ�RQ�D�SORW�E\�SORW�EDVLV�ZRXOG�EH�UHTXLUHG�WR�
GHWHUPLQH� LI� WKH� JURXQG� FRQGLWLRQV� EHWZHHQ� ERUHKROH� SRVLWLRQV� FRXOG� EH� VXLWDEOH� IRU�
WUDGLWLRQDO�IRXQGDWLRQV��
�
:LWK� WKH�DEVHQFH�RI�D�SORW�E\�SORW� LQYHVWLJDWLRQ�� LW� LV� UHFRPPHQGHG� WKDW� FRQVLGHUDWLRQ�EH�
JLYHQ�WR�WKH�RSWLRQ�RI�SLOHG�IRXQGDWLRQV��ZKLFK�ZRXOG�VXSSRUW�DOO�VWUXFWXUDO�ORDGLQJV�LQFOXGLQJ�
WKH�IORRUV��
�
)XUWKHU�JURXQG�LQYHVWLJDWLRQ�LQ�WKH�IRUP�RI�GHHS�ERUHKROHV�ZRXOG�EH�QHFHVVDU\�LQ�RUGHU�WR�
SURYLGH�LQIRUPDWLRQ�WR�LQIRUP�WKH�GHVLJQ�RI�SLOHG�IRXQGDWLRQV�¶�
�
:LWK�UHJDUG�WR�SRWHQWLDO�DJJUHVVLYH�DWWDFN�WR�EXULHG�FRQFUHWH��WKH�*URXQG�(QJLQHHULQJ�UHSRUW�
VWDWHG�WKH�IROORZLQJ��
�
µ7HVWV� RQ� QHDU� VXUIDFH� VRLO� VDPSOHV� WR� GHWHUPLQH� WKH� ULVN� RI� VXOSKDWH� DWWDFN� RQ� EXULHG�
FRQFUHWH� LQGLFDWH� OHYHOV� WKDW� IDOO� LQWR�&ODVV�'6���DV� GHILQHG�E\�7DEOH�&��RI�%5(�6SHFLDO�
'LJHVW����������7KH�S+� UHVXOWV� LQGLFDWH�VOLJKWO\�DONDOLQH�JURXQG�FRQGLWLRQV�ZLWK�S+�YDOXHV�
UDQJLQJ�EHWZHHQ�����DQG������
�
'XH� WR� WKH�SUHVHQFH�RI�RUJDQLF�SHDW\�VRLOV�DFURVV�WKH�VLWH�� IRU� WKH�SXUSRVHV�RI�GHVLJQ��DQ�
$JJUHVVLYH� &KHPLFDO� (QYLURQPHQW� IRU� &RQFUHWH� �$&(&�� &ODVV� RI� $&��� VKRXOG� EH�
FRQVLGHUHG�ZKHQ�VSHFLI\LQJ�D�'HVLJQ�&KHPLFDO�&ODVV��'&�&ODVV��IRU�FRQFUHWH�XVHG�ZLWKLQ�
VKDOORZ�IRRWLQJV���3HDW�LV�OLVWHG�LQ�WKH�ODWWHU�SXEOLFDWLRQ�DV�EHLQJ�D�VWUDWXP�WKDW�PD\�FRQWDLQ�
VXOSKLGHV�� VXFK� DV� S\ULWH�� KHQFH� R[LGDWLRQ� GXH� WR� GLVWXUEDQFH� GXULQJ� WKH� H[FDYDWLRQ� RI�
IRXQGDWLRQV�PD\�LQFUHDVH�WKH�WRWDO�SRWHQWLDO�VXOSKDWH�FRQWHQW�¶�
�

���� 6XPPDU\�RI�6LWHV�(QYLURQPHQWDO�6HWWLQJ�
�
$Q�DSSUDLVDO�RI�WKH�VLWHV�HQYLURQPHQWDO�VHWWLQJ�LV�GRFXPHQWHG�ZLWKLQ�WKH�3KDVH�,�'HVN�6WXG\�
UHSRUW���7KH�VDOLHQW�SRLQWV�DUH�VXPPDULVHG�DV�IROORZV��

�
x� 7KH�VLWH� LV� LQGLFDWHG� WR�EH�GLUHFWO\�XQGHUODLQ�E\�VXSHUILFLDO�7LGDO�)ODW�'HSRVLWV�ZLWK� WKH�

XQGHUO\LQJ� VROLG� JHRORJ\� LGHQWLILHG� DV� WKH� 2[IRUG� &OD\� )RUPDWLRQ�� ZKLFK� DUH� ERWK�
8QSURGXFWLYH�LQ�WHUPV�RI�DTXLIHU�FODVVLILFDWLRQ��

x� 7KH�VLWH�GRHV�QRW�OLH�ZLWKLQ�D�6RXUFH�3URWHFWLRQ�=RQH��63=����7KHUH�DUH�QR�JURXQGZDWHU�
DEVWUDFWLRQV�RU�SRWDEOH�DEVWUDFWLRQV�UHFRUGHG�ZLWKLQ����P�RI�WKH�VLWH����
�
�
�
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x� )RU�VXUIDFH�ZDWHU�IHDWXUHV��WKHUH�DUH���GUDLQV�OLVWHG�ZLWKLQ����P�RI�WKH�VLWH�LQFOXGLQJ�WKH�
(GZDUG�5RDG�'\NH��ZKLFK�UXQV�DORQJ�WKH�VRXWKHUQ�VLWH�ERXQGDU\�� �7KHUH� LV�D�VXUIDFH�
ZDWHU�DEVWUDFWLRQ�SRLQW��IRU�LUULJDWLRQ�RI�IDUPODQG��ORFDWHG����P�WR�WKH�QRUWK�ZHVW�RI�WKH�
VLWH��

x� 1R�UDGRQ�SUHFDXWLRQV�DUH�UHTXLUHG�DW�WKH�VLWH��
�
���� 5DWLRQDOH�IRU�6XSSOHPHQWDU\�3KDVH�,,�([SORUDWRU\�,QYHVWLJDWLRQ�:RUNV�

�
%DVHG�RQ� WKH� ILQGLQJV�RI� WKH�SUHYLRXV�SKDVH�RI�JURXQG� LQYHVWLJDWLRQ�ZRUNV�FDUULHG�RXW�E\�
*URXQG�(QJLQHHULQJ��WRJHWKHU�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�&OLHQW��*HR'\QH�ZHUH�UHTXHVWHG�
WR� FDUU\�RXW� VXSSOHPHQWDU\�3KDVH� ,,� JHR�HQYLURQPHQWDO�H[SORUDWRU\� LQYHVWLJDWLRQ�ZRUNV�DW�
WKH�VLWH���7KH�SXUSRVH�RI�WKH�IXUWKHU�ZRUNV�DUH�VXPPDULVHG�DV�IROORZV��
�
x� &DUU\�RXW�LQLWLDO�FRQWDPLQDWLRQ�GHOLQHDWLRQ�ZRUNV��ZKHUH�SRVVLEOH��DURXQG�WKH�WZR�DUHDV�

FRQWDLQLQJ�DERYH�JURXQG�IXHO�VWRUDJH�WDQNV���K\GURFDUERQ�LPSDFWLRQ�RI�WKH�JURXQG�DQG�
DOVR� IXUWKHU� LQYHVWLJDWLRQ� DURXQG� WKH� ERLOHU� KRXVH� �ZKHUH� SRVVLEOH��� ZLWK� DVVRFLDWHG�
ODERUDWRU\�FRQWDPLQDWLRQ�WHVWLQJ�IRU�SHWUROHXP�K\GURFDUERQV��

x� 8QGHUWDNH� LQLWLDO�FRQWDPLQDWLRQ�GHOLQHDWLRQ�ZRUNV��ZKHUH�SRVVLEOH��DURXQG�:6��ZKHUH�
HOHYDWHG� FRQFHQWUDWLRQV� RI� 3$+V� ZHUH� SUHYLRXVO\� LGHQWLILHG� LQ� D� VDPSOH� RI� WKH�0DGH�
*URXQG��LQFOXGLQJ�ODERUDWRU\�3$+�WHVWLQJ����

x� &ROOHFW�VDPSOHV�RI�WKH�QHDU�VXUIDFH�VRLOV�DFURVV�WKH�VLWH�IRU�ODERUDWRU\�WHVWLQJ�IRU�D�VXLWH�
RI�SHVWLFLGHV���KHUELFLGHV�WHVWLQJ�JLYHQ�WKH�SUHYLRXV�XVH�RI�WKH�VLWH�DV�D�SODQW�QXUVHU\�±�
DV�WKHVH�SDUWLFXODU�FRQWDPLQDQWV�ZHUH�QRW�WHVWHG�IRU�SUHYLRXVO\�E\�*URXQG�(QJLQHHULQJ����

x� ,QVWDOODWLRQ� RI� JDV� PRQLWRULQJ� VWDQGSLSHV� DQG� XQGHUWDNH� D� SURJUDPPH� RI� IXUWKHU� JDV�
PRQLWRULQJ�DW�WKH�VLWH����

x� &ROOHFW� VRLO� VDPSOHV� DW� ORFDWLRQV� DORQJ� WKH� URXWH� RI� WKH� SURSRVHG� URDGV� IRU� VSHFLILF�
ODERUDWRU\�WHVWLQJ�WR�DLG�LQ�WKH�VHOHFWLRQ�RI�WKH�SURSRVHG�SLSHZRUN�IRU�SRWDEOH�ZDWHU�ZLWK�
WKH�DLP�RI�PHHWLQJ�$QJOLDQ�:DWHU¶V�UHTXLUHPHQWV����

�
,W�VKRXOG�EH�QRWHG�WKDW�WKH�DUHD�RI�WKH�VPDOO�DERYH�JURXQG�KHDWLQJ�RLO�VWRUDJH�WDQN��DQG�WKH�
DGMDFHQW� YDFDQW� UHVLGHQWLDO� KRXVH��� WRJHWKHU�ZLWK� WKH� ORFDWLRQ�RI�ZLQGRZ�VDPSOH�ERUHKROH�
:6���ZKHUH�K\GURFDUERQ�LPSDFWHG�VRLOV�DQG�HOHYDWHG�3$+�FRQFHQWUDWLRQV�ZHUH�SUHYLRXVO\�
UHFRUGHG�E\�*URXQG�(QJLQHHULQJ��LV�QRZ�VLWXDWHG�RXWVLGH�RI�WKH�SURSRVHG�GHYHORSPHQW�VLWH�
ERXQGDU\��DOWKRXJK�UHODWLYHO\�FORVH�WR�WKH�VLWH�����
�
�

�
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���� 6833/(0(17$5<�*5281'�,19(67,*$7,21�
�
�
���� ,QWURGXFWLRQ�
�

6XE�6XUIDFH�8WLOLW\�$YRLGDQFH�6FDQ�
�

3ULRU�WR�WKH�FRPPHQFHPHQW�RI�RXU�LQWUXVLYH�ZRUNV�DW�WKH�VLWH��D�VXE�FRQWUDFWHG�VXE�VXUIDFH�
XWLOLW\�VFDQ�ZDV�XQGHUWDNHQ�WR�DWWHPSW� WR�DYRLG�EXULHG�VHUYLFHV�GXULQJ�WKH� LQWUXVLYH�ZRUNV���
%DVHG�RQ� WKH� UHVXOWV� RI� WKH� VHUYLFH� VFDQ�DQG� WDNLQJ� DFFRXQW� RI� WKH� UHTXLUHPHQW� WR� DYRLG�
EXULHG� VHUYLFHV�� WKH� H[SORUDWRU\� KROHV� ZHUH� SRVLWLRQHG� WR� PD[LPLVH� WKH� DPRXQW� RI�
LQIRUPDWLRQ�REWDLQHG�DW�WKH�VLWH��

�
:LQGRZ�6DPSOLQJ�%RUHKROH�:RUNV�

�
$�WRWDO�RI����1R��ZLQGRZ�VDPSOLQJ�ERUHKROHV��:6����WR�:6�����ZHUH�DGYDQFHG�DW�WKH�VLWH�
EHWZHHQ� �WK� DQG� ��WK� -DQXDU\� ����� WR� IDFLOLWDWH� WKH� FROOHFWLRQ� RI� VKDOORZ� VRLO� VDPSOHV��
GHOLQHDWLRQ� SXUSRVHV� DQG� WKH� LQVWDOODWLRQ� RI� JDV� PRQLWRULQJ� SRLQWV�� � 7KH� ERUHKROHV� ZHUH�
DGYDQFHG�WR�GHSWKV�RI�HLWKHU�����P�RU�����P�EHORZ�H[LVWLQJ�JURXQG�OHYHO��EHJO�����

�
6WDQGDUG� 3HQHWUDWLRQ� 7HVWV� �637V�� ZHUH� XQGHUWDNHQ� LQ� VHOHFWHG� ERUHKROHV� JHQHUDOO\� DW�
HLWKHU����P�RU��P�FHQWUHV�LQ�RUGHU�WR�SURYLGH�LQLWLDO�VWUHQJWK�GDWD�IRU�WKH�QHDU�VXUIDFH�VRLOV��

�
)ROORZLQJ�FRPSOHWLRQ��VL[�RI�WKH�ZLQGRZ�VDPSOLQJ�ERUHKROHV��:6�����:6����DQG�:6����WR�
:6�����ZHUH�LQVWDOOHG�ZLWK�FRPELQHG�JURXQG�JDV�DQG�ZDWHU�PRQLWRULQJ�VWDQGSLSHV�LQ�RUGHU�
WR�IDFLOLWDWH�D�SURJUDPPH�RI�PRQLWRULQJ��

�
7ULDO�3LWV�

�
,Q�WRWDO����1R��WULDO�SLWV��73��WR�73���DQG���1R��KDQG�GXJ�SLW�ZHUH�H[FDYDWHG�DW�WKH�VLWH�RQ�
��WK� DQG� ��WK�-DQXDU\������ WR� IDFLOLWDWH� WKH� FROOHFWLRQ� RI� VKDOORZ� VRLO� VDPSOHV�� GHOLQHDWLRQ�
SXUSRVHV� DQG� DV� SDUW� RI� WKH� IRXQGDWLRQ� HQJLQHHULQJ� DVVHVVPHQW�� � 7KH� WULDO� SLWV� ZHUH�
H[FDYDWHG�WR�GHSWKV�RI�EHWZHHQ�����P�DQG�����P�EHJO������

�
&DEOH�3HUFXVVLYH�%RUHKROHV�

�
)LYH�FDEOH�SHUFXVVLYH�ERUHKROHV��%+��WR�%+���ZHUH�DGYDQFHG�DW�WKH�VLWH�EHWZHHQ��WK�DQG�
��WK�-DQXDU\������WR�GHSWKV�RI�EHWZHHQ������P�DQG������P�EHJO�DV�SDUW�RI�WKH�IRXQGDWLRQ�
HQJLQHHULQJ�DVVHVVPHQW����

�
637V� ZHUH� XQGHUWDNHQ� DW� UHJXODU� LQWHUYDOV� LQ� WKH� ERUHKROHV� LQ� RUGHU� WR� SURYLGH� LQLWLDO�
VWUHQJWK�GDWD�IRU�ERWK�WKH�QHDU�VXUIDFH�DQG�GHHSHU�VRLOV��

�
([SORUDWRU\�+ROH�/RFDWLRQV���/RJV�

�
7KH�DSSUR[LPDWH�ORFDWLRQV�RI�WKH�H[SORUDWRU\�KROHV�DUH�LQGLFDWHG�RQ�WKH�SODQV�SUHVHQWHG�LQ�
$SSHQGL[�9�RI�WKLV�UHSRUW��)LJXUH�1RV��'��������D�DQG�'��������E����7KH�H[SORUDWRU\�KROH�
ORJV�DUH�SUHVHQWHG�LQ�$SSHQGL[�9,�RI�WKLV�UHSRUW��

�
���� *URXQG�&RQGLWLRQV��
�

7KH�JHQHUDO�JURXQG�FRQGLWLRQV�HQFRXQWHUHG�DFURVV�WKH�VLWH�PD\�EH�VXPPDULVHG�DV�IROORZV��
�
�
�
�
�
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������ 0DGH�*URXQG�
�

0DGH� *URXQG� ZDV� HQFRXQWHUHG� LQ� WKH� H[SORUDWRU\� KROHV� DGYDQFHG� LQ� WKH� DSSUR[LPDWH�
ZHVWHUQ� WZR�WKLUGV�RI� WKH�VLWH�DW�JHQHUDOO\�VLPLODU�GHSWKV� WR� WKRVH�HQFRXQWHUHG�E\�*URXQG�
(QJLQHHULQJ�� L�H��JHQHUDOO\� WR�GHSWKV�RI�XS�WR�����P�EHJO��DOWKRXJK� ORFDOLVHG�GHHSHU�0DGH�
*URXQG� WR� D� GHSWK� RI� ����P� EHJO� ZDV� ORFDOO\� HQFRXQWHUHG� �LQ� %+��� LQ� WKH� IDU� ZHVWHUQ�
SRUWLRQ����
�
1R�0DGH�*URXQG�ZDV�HQFRXQWHUHG�ZLWKLQ� WKH�HDVWHUQ� WKLUG�RI� WKH�VLWH�ZKLFK�FRPSULVHG�D�
JUDVVHG�ILHOG������
�
7KH�0DGH�*URXQG�VRLOV�FRPSULVHG�D�YDULHW\�RI�PDWHULDOV��DV�VXPPDULVHG�EHORZ��
�
x� µ7RSVRLO¶�±�ZDV�HQFRXQWHUHG� LQ�:6���� WR�:6�����:6�����73��DQG�%+�� WR�GHSWKV�RI�

EHWZHHQ�����P�DQG�����P�EHJO���
x� µ6DQG¶�ZDV�HQFRXQWHUHG�DW�VXUIDFH�ZLWKLQ�WKH�IRRWSULQW�RI�WKH�IRUPHU�ODUJH�JUHHQKRXVHV�

LQ�:6���� WR�:6�����:6�����:6�����:6����� 73��� 73��� %+�� DQG�%+��� � 7KLV� ZDV�
XQGHUODLQ� E\� D� EODFN� SODVWLF� PHPEUDQH� DERYH� DQG� EHORZ� D� ��PP� WKLFN� OD\HU� RI�
SRO\VW\UHQH�� RIWHQ� ZLWK� SHD� JUDYHO� EHQHDWK�� ZLWK� RFFDVLRQDO� SODVWLF� ZDWHU� SLSHV� �IRU�
LQVXODWLRQ� DQG� LUULJDWLRQ� SXUSRVHV��� � 7KLV� KRUL]RQ� RI� µ6DQG¶� HWF�� ZDV� HQFRXQWHUHG� WR�
GHSWKV�RI�XS�WR�����P�EHJO����

x� µ6DQG�DQG�*UDYHO¶�ZDV�HQFRXQWHUHG�DW�VXUIDFH�ORFDOO\�LQ�:6�����:6����DQG�+'3���WR�
GHSWKV�RI� EHWZHHQ�����P�DQG� ����P�EHJO�� � 7KLV� KRUL]RQ� FRQWDLQHG�PDLQO\� OLPHVWRQH��
TXDUW]LWH� DQG� SRVVLEOH� LJQHRXV� JUDYHO� DV� PLQRU� FRQVWLWXHQWV�� DORQJ� ZLWK� RFFDVLRQDO�
IUDJPHQWV�RI� FRQFUHWH� �� EUHH]H�EORFN� ORFDOO\�� � ,Q�:6�����SRFNHWV� �� EDQGV�RI�DVK�DQG�
FOLQNHU� ZHUH� QRWHG� WR� D� GHSWK� RI� ����P� EHJO�� DQG� LQ� +'3�� RFFDVLRQDO� FOLQNHU� ZLWK�
IUDJPHQWV�RI�PHWDO�DQG�JODVV�ZDV�QRWHG��

x� µ&OD\¶��ORFDOO\�6LOW��ZDV�HQFRXQWHUHG�ZLWKLQ�:6����WR�:6�����:6�����:6�����:6����
WR�:6�����73��DQG�%+��WR�GHSWKV�RI�EHWZHHQ�����P�DQG�����P�EHJO��ZLWK�XS�WR�����P�
EHJO�ORFDOO\�LQ�%+����7KH�µ&OD\¶�ZDV�FRQVLGHUHG�WR�SRWHQWLDOO\�FRPSULVH�UHZRUNHG�QDWXUDO�
VRLOV�DQG�ZDV�QRWHG� WR�FRQWDLQ�RFFDVLRQDO� �� UDUH�PDQ�PDGH�PDWHULDOV� ORFDOO\��VXFK�DV�
EULFN�IUDJPHQWV�DQG�UDUH�FOLQNHU�DV�PLQRU�LQFOXVLRQV��LQ�:6�������,Q�RQH�ORFDWLRQ��+'3���
RFFDVLRQDO�IUDJPHQWV�RI�PHWDO�DQG�JODVV�DQG�ZKROH�EULFNV�ZHUH�QRWHG��

�
$�SODQ�VKRZLQJ�WKH�GHSWK�WR�WKH�EDVH�RI�WKH�0DGH�*URXQG�DW�HDFK�H[SORUDWRU\�KROH�ORFDWLRQ�
LV�SUHVHQWHG�LQ�$SSHQGL[�9,,��)LJXUH�1R��'�����������

�
������ 1DWXUDO�6WUDWD�
�

1DWXUDO�6WUDWD�ZDV� JHQHUDOO\� HQFRXQWHUHG�EHQHDWK� WKH�0DGH�*URXQG�RU� DW� VXUIDFH� LQ� WKH�
UHPDLQLQJ�H[SORUDWRU\�KROHV�DGYDQFHG�DFURVV�WKH�VLWH����
�
,Q� DUHDV� ZKHUH� QR�0DGH� *URXQG� ZDV� HQFRXQWHUHG�� 1DWXUDO� 7RSVRLO� ZDV� HQFRXQWHUHG� DW�
VXUIDFH� LQ�:6���� DQG�:6����� 73�� WR� 73�� DQG� %+�� DQG� %+��� WR� DQ� DYHUDJH� GHSWK� RI�
DSSUR[LPDWHO\�����P�EHJO����
�
7KH� 1DWXUDO� 6WUDWD� HQFRXQWHUHG� GLUHFWO\� EHQHDWK� WKH� 0DGH� *URXQG� RU� 1DWXUDO� 7RSVRLO�
W\SLFDOO\�FRPSULVHG�WKH�IROORZLQJ��
�
x� 7KH�1DWXUDO�6WUDWD�HQFRXQWHUHG�DFURVV�WKH�VLWH�ZDV�QRWHG�WR�EH�KLJKO\�YDULDEOH�LQ�WHUPV�

RI�VWUHQJWK�DQG�FRPSRVLWLRQ�ERWK�ODWHUDOO\�DQG�YHUWLFDOO\��ZLWK�&/$<�DQG�6,/7�DQG�ORFDOO\�
6$1'�GHSRVLWV�EHLQJ�HQFRXQWHUHG�DW�VKDOORZ�GHSWKV�� �7KHVH�VRLOV�ZHUH�FRQVLGHUHG�WR�
EH�UHSUHVHQWDWLYH�RI�WKH�7LGDO�)ODW�'HSRVLWV��

x� 7KH�&/$<�DQG�6,/7�VRLOV�ZHUH�QRWHG� WR�YDU\�EHWZHHQ�VRIW�DQG� ILUP�DW�VKDOORZ�GHSWK��
ZLWK�WKH�ILUP�VRLOV�UDSLGO\�EHFRPLQJ�VRIW�ZLWK�LQFUHDVHG�GHSWK����
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x� 3($7� ZDV� HQFRXQWHUHG� DW� YDULDEOH� GHSWKV� ZLWKLQ� D� QXPEHU� RI� WKH� H[SORUDWRU\� KROHV�
DGYDQFHG�DFURVV�WKH�VLWH��DORQJ�ZLWK�REVHUYDWLRQV�RI�KRUL]RQV���SRFNHWV�ZLWK�D�YDULDEOH�
FRQWHQW�RI�RUJDQLF�PDWWHU�ZLWKLQ�WKH�&OD\��6LOW�DQG�6DQG�GHSRVLWV���)RU�H[DPSOH��D�����P�
WKLFNQHVV�RI�3($7�ZDV�HQFRXQWHUHG�DW�D�GHSWK�RI�����P�WR�����P�EHJO��LQ�:6����� LQ�
WKH�ZHVWHUQ�WKLUG�RI�WKH�VLWH���3($7�LQFOXVLRQV�RU�EDQGV�ZHUH�QRWHG�LQ���1R��RI�WKH���1R��
FDEOH�SHUFXVVLRQ�ERUHKROHV�DW�GHSWKV� UDQJLQJ�EHWZHHQ�����P�EHJO�DQG�XS� WR������P�
EHJO���

x� %HQHDWK� WKH� 7LGDO� )ODW� 'HSRVLWV� �ZKHUH� SHQHWUDWHG� LQ� WKH� GHHSHU� FDEOH� SHUFXVVLRQ�
ERUHKROHV�RQO\���D� ILUP�RU�VWLII�&/$<� �FRQWDLQLQJ� IUDJPHQWV�RI�FKDON��ZDV�HQFRXQWHUHG�
IURP�GHSWKV�UDQJLQJ�EHWZHHQ�����P�WR������P�EHJO���7KHVH�GHSRVLWV�ZHUH�XQGHUODLQ�E\�
YHU\�VWLII�&/$<�FRQWDLQLQJ�IUDJPHQWV�RI�FKDON� IURP�GHSWKV�UDQJLQJ�EHWZHHQ������P�WR�
�����P�EHJO�WR�WKH�EDVH�RI�WKH�ERUHKROHV��ZKLFK�DUH�FRQVLGHUHG�WR�EH�DVVRFLDWHG�ZLWK�
WKH� EHGURFN� RI� WKH�2[IRUG�&OD\� )RUPDWLRQ� LQGLFDWHG� RQ� WKH� JHRORJLFDO�PDSSLQJ� WR� EH�
SUHVHQW�EHQHDWK�WKH�VLWH��

�
���� 9LVXDO�	�2OIDFWRU\�(YLGHQFH�RI�6RLO�&RQWDPLQDWLRQ��
�

+\GURFDUERQ� RGRXUV� DQG� RFFDVLRQDO� VWDLQLQJ� ZHUH� QRWHG� ORFDOO\� LQ� WKH� ZLQGRZ� VDPSOLQJ�
ERUHKROHV� DQG� WULDO� SLWV� DGYDQFHG� LQ� WKH� YLFLQLW\� RI� WKH� DERYH� JURXQG� IXHO� VWRUDJH� WDQNV�
�$67V���
��
7KH� YLVXDO� DQG� ROIDFWRU\� HYLGHQFH� RI� K\GURFDUERQ� LPSDFWLRQ�ZLWKLQ� WKH� H[SORUDWRU\�ZRUNV�
DGYDQFHG�DW�WKH�VLWH�DUH�VXPPDULVHG�LQ�7DEOH����

�
TABLE 1 – SUMMARY OF VISUAL & OLFACTORY EVIDENCE OF POTENTIAL CONTAMINATION 

 
�

Ref: 

 

Visual / Olfactory Evidence Depth 
Encountered                 

(m begl) 

Material 

WS101 Faint hydrocarbon (diesel-like) odour (from 2.30m)  

with slight dark discolouration from 2.40m to 2.60m begl,  

becoming a very faint hydrocarbon odour to 3.00m begl 

2.30 – 3.00 Natural SAND 

WS102 Slight to faint hydrocarbon (diesel-like) odour from 2.40m begl,  

with a slight sheen between 2.40m and 2.60m begl,  

becoming a faint then very faint hydrocarbon odour (with no sheen) 

2.40 – 3.50 Natural SAND 

WS103 Faint hydrocarbon (diesel-like) odour at 1.95m 1.95 – 2.60 Natural SILT 

 Very faint hydrocarbon (diesel-like) odour  2.60 – 3.50 Natural SAND 

WS113 Slight hydrocarbon (diesel-like) odour 1.20 – 2.70 Natural SILT 

 Slight to faint hydrocarbon (diesel-like) odour from 2.70m,  

becoming a faint hydrocarbon odour from 3.00m to 3.70m 

2.70 – 3.70 Natural SAND 

�
���� 3KRWR�,RQLVDWLRQ�'HWHFWRU�6FUHHQLQJ��

�
)ROORZLQJ�WKH� LQWUXVLYH�ZRUNV��VRLO�VDPSOHV�ZHUH�DQDO\VHG�XVLQJ�D�SRUWDEOH�0LQL5$(������
3KRWR�,RQLVDWLRQ�'HWHFWRU��3,'���

�
7KH�0LQL5$(������ LV�D� UREXVW��SRUWDEOH�3,'�XVHG� WR� LQYHVWLJDWH� WKH�SRWHQWLDO�SUHVHQFH�RI�
9RODWLOH�2UJDQLF�&RPSRXQGV� �92&V��DQG�K\GURFDUERQ�YDSRXUV�� �:KLOVW� WKH�3,'�GRHV�QRW�
TXDQWLWDWLYHO\�GLVFULPLQDWH�EHWZHHQ�GLVFUHWH�92&V��WKH�JURVV�SUHVHQFH�RI�92&V�LV�WDNHQ�WR�
EH�D�UHOLDEOH�LQGLFDWRU�RI�VRLO�LPSDFWLRQ��
�
�
�



 

 
 

�
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7KH�VRLO�VDPSOHV��VPDOO�GLVWXUEHG�MDU�VDPSOHV��ZHUH�SODFHG�LQ�VHDOHG�FRQWDLQHUV��DJLWDWHG��
DQG� WKH� KHDGVSDFH� LQ� HDFK� FRQWDLQHU� DVSLUDWHG� LQWR� WKH� 3,'� IRU� DQDO\VLV�� � 6FUHHQLQJ�
UHYHDOHG� YDOXHV� �LQ� SSP� ,VREXW\OHQH� (TXLYDOHQW� 8QLWV�� ZLWKLQ� VRPH� RI� WKH� VRLO� VDPSOHV�
UHFRYHUHG�IURP�WKH�H[SORUDWRU\�KROHV��
�

� 7KH�KHDGVSDFH�WHVWLQJ�XQGHUWDNHQ��XVLQJ�WKH�3,'��RQ�WKH�VRLO�VDPSOHV�UHFRYHUHG�IURP�WKH�
H[SORUDWRU\�KROHV�LV�VXPPDULVHG�LQ�7DEOH����ZLWK�RQO\�WKRVH�UHYHDOLQJ�D�FRQFHQWUDWLRQ�DERYH�
�SSP�UHSRUWHG��

�
TABLE 2 – PID READINGS RECORDED IN SOIL SAMPLES 

 

Ref: 

 

Sample Depth                 
(m begl) 

Material PID Reading (ppm) 

WS101 2.40 – 2.60 Natural SAND 3.3 

 2.90 – 3.00 Natural SAND 1.4 

WS102 3.00 – 3.20 Natural SAND 1.7 

WS103 2.10 – 2.40 Natural SILT 5.2 

WS113 0.90 – 1.00 Natural CLAY 2.2 

 1.50 – 1.60 Natural SILT 44.3 

 2.20 – 2.40 Natural SILT 19.0 

 3.00 – 3.30 Natural SAND 27.5 

�
6FUHHQLQJ� UHYHDOHG� YDOXHV� EHORZ� EDFNJURXQG� OHYHOV� �WDNHQ� DV� �� �SSP�� LQ� DOO� RI� WKH�
UHPDLQLQJ�VRLO�VDPSOHV�REWDLQHG�IURP�ZLWKLQ�WKH�VXEMHFW�VLWH��ZKLFK�LQGLFDWHV�WKH�DEVHQFH�RI�
DQ\�VLJQLILFDQW�YRODWLOH�FRQWDPLQDWLRQ�ZLWKLQ�WKH�DQDO\VHG�VRLO�VDPSOHV�DFURVV�WKH�ZLGHU�VLWH�
DUHD��
�

���� :DWHU��
�

:DWHU�ZDV� JHQHUDOO\� HQFRXQWHUHG� DV� VHHSDJHV� GXULQJ� WKH� VLWH� LQYHVWLJDWLRQ�ZRUNV�� RU� DV�
GDPS�VRLOV� LQ�D�QXPEHU�RI� WKH� WULDO�SLWV� �SULRU� WR� WKH�FROODSVH�RI� WKH�VLGHZDOOV��� � 7KH�ZDWHU�
VHHSDJHV�ZHUH�W\SLFDOO\�HQFRXQWHUHG�DW�GHSWKV�RI�EHWZHHQ�����P�DQG�����P�EHJO�ZLWKLQ�WKH�
QDWXUDO�GHSRVLWV��ZLWK�DQ�DYHUDJH�GHSWK�RI�DSSUR[LPDWHO\�����P�EHJO� �DOWKRXJK�ZDWHU�ZDV�
HQFRXQWHUHG�DW�����P�ORFDOO\�����
�

���� 6WDELOLW\��
�
7KH�VLGHV�RI�PRVW�RI� WKH� WULDO� SLWV�DGYDQFHG� WR�GHSWKV�JUHDWHU� WKDQ��P�ZHUH�QRWHG� WR�EH�
XQVWDEOH�ZKHQ� WKH� H[FDYDWLRQV� UHDFKHG� GHSWKV� UDQJLQJ� EHWZHHQ� ����P� DQG� ����P�EHJO���
7KLV�UHVXOWHG�LQ�UDSLG�DQG�WRWDO�FROODSVH�RI�WKH�WULDO�SLWV����
�
&DVLQJ�ZDV�W\SLFDOO\�XVHG�WR�YDU\LQJ�GHSWKV�ZLWKLQ�WKH�ERUHKROHV�GXULQJ�H[SORUDWRU\�ZRUNV����
�

���� 3ODWHV��
�

$� SKRWRJUDSKLF� UHFRUG� RI� WKH� H[SORUDWRU\� LQYHVWLJDWLRQ� ZDV� REWDLQHG� GXULQJ� WKH� LQWUXVLYH�
ZRUNV���6HOHFWHG�SKRWRJUDSKV�DUH�SUHVHQWHG�RQ�WKH�3ODWHV�SUHVHQWHG�LQ�$SSHQGL[�9,,,�RI�WKLV�
UHSRUW��3ODWH�1RV����WR������
�
�
�
�
�
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���� 6KHDU�9DQH�7HVWLQJ��
�
,Q�VLWX� VKHDU� YDQH� WHVWLQJ� ZDV� XQGHUWDNHQ� ZLWKLQ� WKH� QDWXUDO� &OD\� RU� 6LOW� VRLOV� ZLWKLQ� D�
QXPEHU� RI� WKH� WULDO� SLWV� DW� YDULRXV� GHSWKV� UDQJLQJ� EHWZHHQ� ����P� DQG� ����P� EHJO� WR�
HVWDEOLVK�D�VWUHQJWK���GHSWK�SURILOH�RI�WKH�QHDU�VXUIDFH�VRLOV����
�
$�FKDUW�VKRZLQJ�WKH�LQ�VLWX�VKHDU�YDQH�YDOXHV�LQ�UHODWLRQ�WR�GHSWK�LV�SURYLGHG�RQ�SDJH����IRU�
LQIRUPDWLRQ�� �7DEOH���EHORZ�VKRZV�D�VXPPDU\�RI� WKH�VKHDU�YDQH�YDOXHV�EHWZHHQ�VSHFLILF�
GHSWK� UDQJHV�� � ,QGLYLGXDO� VKHDU� YDQH� UHVXOWV� DUH� SURYLGHG� RQ� WKH� H[SORUDWRU\� KROH� ORJV�
LQFOXGHG�LQ�$SSHQGL[�9,�RI�WKLV�UHSRUW��
�

TABLE 3 – SUMMARY OF IN-SITU SHEAR VANE RESULTS 
 

Depth (m begl) Number of SV 
Readings 

Minimum SV 
Reading (kN/m²) 

Maximum SV 
Reading (kN/m²) 

Average SV 
Reading (kN/m²) 

0.70 – 1.00 22 28 58 46 

1.00 – 1.30 15 20 56 32 

1.30 – 1.50 9 15 22 17 

�
���� 6WDQGDUG�3HQHWUDWLRQ�7HVW��637��'DWD��
�

,Q�RUGHU�WR�HVWDEOLVK�D�VWUHQJWK���GHSWK�SURILOH�RI�WKH�VWUDWD�EHQHDWK�WKH�VLWH��637�WHVWLQJ�ZDV�
XQGHUWDNHQ�DW�UHJXODU�LQWHUYDOV�ZLWKLQ�VHOHFWHG�ERUHKROHV�DGYDQFHG�DW�WKH�VLWH��

�
7KH�XQFRUUHFWHG�637�µ1¶�YDOXHV�ZLWKLQ�WKH�0DGH�*URXQG�DUH�VXPPDULVHG�DV�IROORZV��
�
x� 'HSWKV�RI�����P�DQG�����P�EHJO���8QFRUUHFWHG�637�µ1¶�YDOXHV�UDQJHG�EHWZHHQ���DQG����
�
7KH�XQFRUUHFWHG�637�µ1¶�YDOXHV�ZLWKLQ�WKH�1DWXUDO�6WUDWD�DUH�VXPPDULVHG�DV�IROORZV��
�
x� 'HSWKV�RI�����P�DQG�����P�EHJO���8QFRUUHFWHG�637�µ1¶�YDOXHV�UDQJHG�EHWZHHQ���DQG�����
x� 'HSWKV�RI�����P�WR�����P�EHJO���8QFRUUHFWHG�637�µ1¶�YDOXHV�UDQJHG�EHWZHHQ���DQG�����
x� 'HSWKV�RI�����P�WR�����P�EHJO���8QFRUUHFWHG�637�µ1¶�YDOXHV�UDQJHG�EHWZHHQ���DQG�����
x� 'HSWKV�RI�����P�WR�����P�EHJO���8QFRUUHFWHG�637�µ1¶�YDOXHV�UDQJHG�EHWZHHQ���DQG�����
x� 'HSWKV�RI�����P�WR������P�EHJO�� �8QFRUUHFWHG�637� µ1¶�YDOXHV�UDQJHG�EHWZHHQ���DQG�

UHIXVDOV��L�H��DQ�637�µ1¶�YDOXH�HTXDO�WR�RU�LQ�H[FHVV�RI������
x� 'HSWKV�RI������P�WR������P�EHJO���8QFRUUHFWHG�637�µ1¶�YDOXHV�ZHUH�DOO�UHIXVDOV��
�
$Q�637�9V�'HSWK�&KDUW�RI� WKH�GDWD�REWDLQHG� IURP�WKH�ZLQGRZ�VDPSOH�ERUHKROHV�DQG� WKH�
FDEOH�SHUFXVVLRQ�ERUHKROHV�DGYDQFHG�DW�WKH�VLWH�DUH�VKRZQ�RQ�WKH�FKDUWV�RQ�3DJHV����DQG�
���UHVSHFWLYHO\��

�
�
�
�
�
�
�
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���� /$%25$725<�7(67,1*�	�&217$0,1$7,21�$66(660(17�
�
�
���� ,QWURGXFWLRQ�
�

*HRWHFKQLFDO�$QDO\VLV�RI�6RLOV�
�

$V�SDUW�RI�RXU�ZRUNV��D�VXLWH�RI�JHRWHFKQLFDO� ODERUDWRU\�VRLOV�WHVWLQJ�KDV�EHHQ�XQGHUWDNHQ��
ZKLFK�FRPSULVHG�WKH�IROORZLQJ��

�
x� ��1R��3ODVWLFLW\�,QGH[�WHVWV��
x� ��1R��3DUWLFOH�6L]H�'LVWULEXWLRQ�WHVW��
x� ���1R��:DWHU�VROXEOH�VXOSKDWH�WHVWV��
x� ���1R��7RWDO�VXOSKDWH�WHVWV��
x� ���1R��7RWDO�6XOSKXU�WHVWV��
x� ���1R��S+�WHVWV��

�
&KHPLFDO�$QDO\VLV�RI�6RLOV�

�
(QYLURQPHQWDO� VRLO� WHVWLQJ� ZDV� FDUULHG� RXW� RQ� YLVXDOO\� UHSUHVHQWDWLYH� VDPSOHV� UHFRYHUHG�
IURP� WKH� H[SORUDWRU\� KROHV�� � 7KH� WHVWLQJ� VWUDWHJ\� ZDV� EDVHG� RQ� WKH� ILQGLQJV� DQG�
UHFRPPHQGDWLRQV� RI� WKH� H[LVWLQJ� *URXQG� (QJLQHHULQJ� *URXQG� ,QYHVWLJDWLRQ� UHSRUW�� WKH�
UDWLRQDOH� IRU� WKH� VXSSOHPHQWDU\� 3KDVH� ,,� ZRUNV� �DV� GLVFXVVHG� ZLWKLQ� 6HFWLRQ� ���� RI� WKLV�
UHSRUW��DQG�WKH�JURXQG�FRQGLWLRQV�HQFRXQWHUHG�GXULQJ�RXU�VXSSOHPHQWDU\�ZRUNV����
�
7KH�IROORZLQJ�WHVWLQJ�KDV�EHHQ�XQGHUWDNHQ�DV�SDUW�RI�RXU�ZRUNV��

�
x� ���1R��6SHFLDWHG�73+�WHVWV��DOLSKDWLF�DURPDWLF�VSOLW��%7(;�	�07%(���
x� ��1R��6SHFLDWHG�3RO\F\FOLF�$URPDWLF�+\GURFDUERQV��3$+V�����
x� ��1R��7RWDO�2UJDQLF�&DUERQ��72&���
x� ��1R��3HVWLFLGHV�DQG�+HUELFLGHV�VXLWHV��
x� �� 1R�� $QJOLDQ�:DWHU� 6XLWHV� �IRU� DVVHVVLQJ� WKH� UHTXLUHPHQWV� IRU� SRWDEOH� ZDWHU� VXSSO\�

SLSHV��ZKLFK�LQFOXGHG�WKH�IROORZLQJ�GHWHUPLQDQGV��
o� 7RWDO�SKHQROV��
o� 9RODWLOH�RUJDQLF�FRPSRXQGV��92&V���
o� 6HPL�YRODWLOH�RUJDQLF�FRPSRXQGV��692&V���
o� 6SHFLDWHG�7RWDO�3HWUROHXP�+\GURFDUERQV� �73+��E\�&ULWHULD�:RUNLQJ�*URXS� �&:*��

PHWKRG� WHVWV� �LQFOXGLQJ� DOLSKDWLF� �� DURPDWLF� FDUERQ� IUDFWLRQV��%7(;�	�07%(�� ±� DV�
LQFOXGHG�DERYH��

�
$OO�ODERUDWRU\�VRLO�WHVW�UHVXOWV�DUH�LQFOXGHG�LQ�$SSHQGL[�,;��

�
���� *HRWHFKQLFDO�6RLO�7HVW�5HVXOWV�
�

6XOSKDWHV���S+���

7KH�UHVXOWV�RI�WKH�S+�DQG�VXOSKDWH�WHVWLQJ��DQG�WKH�DVVRFLDWHG�FDOFXODWLRQV��DUH�VXPPDULVHG�
LQ�7DEOH���EHORZ��

�

�

�

�
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TABLE 4 – SUMMARY OF PH AND SULPHATE TEST DATA 
 

Stratum pH Value Range Water Soluble 
Sulphate Range 

(mg/l) 

Total Potential 
Sulphate Range 

(%) 

Oxidisable Sulphate (OS) 
Range 

(%) 

Made Ground  7.99 & 8.88 
2 No. samples tested 

<10 & 38  
2 No. samples tested 

0.06 & 0.15 
2 No. samples tested 

0.00 & 0.07 
2 No. samples tested 

 

Tidal Flat Deposits - 
(Clay / Silt / Sand, 

including Peat) 

7.85 – 9.18 
13 No. samples tested 

24 – 1,130  
13 No. samples tested 

0.09 – 10.95 
13 No. samples tested 

0.03 – 10.48 
13 No. samples tested 

6 No. samples with  
OS >0.3% SO4 

Oxford Clay 
Formation 

8.69 – 8.85 
5 No. samples tested 

 

125 – 471 
5 No. samples tested 

 

0.54 – 3.27 
5 No. samples tested 

 

0.38 – 3.14 
5 No. samples tested 
All 5 No. samples with  

OS >0.3% SO4 

�
,Q� DFFRUGDQFH� ZLWK� WKH� %XLOGLQJ� 5HVHDUFK� (VWDEOLVKPHQW� SXEOLFDWLRQ� 6SHFLDO� 'LJHVW� ��
µ&RQFUHWH� LQ� $JJUHVVLYH� *URXQG¶� �������� WKH� PHDQ� RI� WKH� KLJKHVW� ���� RI� WKH� VXOSKDWH�
FRQFHQWUDWLRQV��IRU�DOO�VRLO�W\SHV�GHWDLOHG�LQ�7DEOH����VKRXOG�EH�XVHG�WR�LQGLFDWH�WKH�'HVLJQ�
6XOSKDWH�&ODVV� �L�H�� ���PJ�O� 62���� WRJHWKHU� ZLWK� WKH�PHDQ� RI� WKH� ORZHVW� ���� RI� WKH� S+�
YDOXHV�����������
�
$V�WKH�*URXQG�(QJLQHHULQJ�*URXQG�,QYHVWLJDWLRQ�UHSRUW�VWDWHG�WKDW�WKH�VRLOV�EHQHDWK�WKH�VLWH�
PD\�SRWHQWLDOO\�FRQWDLQ�VXOSKLGHV�VXFK�DV�S\ULWH�� WKH�VRLO� WHVW� UHVXOWV�KDYH� WKHUHIRUH�EHHQ�
DVVHVVHG�LQ�WKLV�UHJDUG���7R�FODVVLI\�VLWH�ORFDWLRQV�ZKHUH�JURXQG�PDWHULDOV��QDWXUDO�JURXQG�
RU� FOHDQ� ILOO� GHULYHG� IURP� QDWXUDO� JURXQG��PD\� FRQWDLQ� VXOILGHV� �H�J�� S\ULWH��� %5(�6SHFLDO�
'LJHVW���VWDWHV�WKDW� WKH�WRWDO�SRWHQWLDO�VXOIDWH�FRQWHQW�RI� WKH�VRLOV��ZKLFK�PLJKW�UHVXOW� IURP�
R[LGDWLRQ�IROORZLQJ�JURXQG�GLVWXUEDQFH��VKRXOG�EH�WDNHQ�LQWR�DFFRXQW���7KH�ODERUDWRU\�WRWDO�
VXOSKXU�DQG�VXOSKDWH�UHVXOWV�KDYH�EHHQ�XWLOLVHG�WR�GHWHUPLQH�WKH�R[LGLVDEOH�VXOSKDWH�FRQWHQW�
RI� WKH�VDPSOHV� WHVWHG�� � ,I� WKH�DPRXQW�RI�R[LGLVDEOH�VXOILGHV� LV�JUHDWHU� WKDQ������62�� LQ�D�
VLJQLILFDQW�QXPEHU�RI�VDPSOHV��S\ULWH�LV�SUREDEO\�SUHVHQW���,W�LV�QRWHG�WKDW�LQ����1R��RI�WKH����
1R�� VDPSOHV� WHVWHG� �L�H�� VL[� VDPSOHV� RI� WKH� 7LGDO� )ODW� 'HSRVLWV� DQG� ILYH� VDPSOHV� RI� WKH�
2[IRUG�&OD\�)RUPDWLRQ���WKH�FDOFXODWLRQV�LQGLFDWH�WKDW�S\ULWH�LV�µSUREDEO\¶�SUHVHQW����
�
7KH� IROORZLQJ�FODVVLILFDWLRQ�KDV�EHHQ�PDGH�EDVHG�RQ� WKH�DVVXPSWLRQ�RI�D�QDWXUDO�JURXQG�
ORFDWLRQ�DQG�WKH�SUHVHQFH�RI�SRWHQWLDOO\�VWDWLF�JURXQGZDWHU�FRQGLWLRQV�EHQHDWK�WKH�VLWH��
�
%DVHG� RQ� WKH� UHVXOWV� RI� WKH� ODERUDWRU\� WHVWLQJ� FDUULHG� RXW�� WKH� VLWH� LQGLFDWHV� D� UDQJH� LQ�
SRWHQWLDO�FODVVLILFDWLRQV�EHWZHHQ�'HVLJQ�6XOIDWH�&ODVV�'6���DQG�'6���DQG�DQ�$JJUHVVLYH�
&KHPLFDO� (QYLURQPHQW� IRU�&RQFUHWH� �$&(&�� FODVVLILFDWLRQ� RI� $&��V� WR� $&��V�� � 7KH�PRVW�
RQHURXV�FODVVLILFDWLRQ�ZDV�LQIOXHQFHG�E\�WKH�UHVXOWV�RI�WKH�VDPSOHV�RI�WKH�7LGDO�)ODW�'HSRVLWV�
FRQWDLQLQJ�3HDW�DQG�DOVR�VDPSOHV�RI�WKH�2[IRUG�&OD\�)RUPDWLRQ����
�
,Q�YLHZ�RI�WKH�DERYH��LW�ZRXOG�DSSHDU�WKDW�WKH�FRQFUHWH�FODVVLILFDWLRQ�LV�YDULDEOH�GHSHQGLQJ�
XSRQ� WKH� VRLO� �� PDWHULDO� W\SHV� HQFRXQWHUHG� DW� WKH� VLWH�� � 7KH� UHVXOWV� VKRXOG� WKHUHIRUH� EH�
FRQVLGHUHG�GXULQJ� WKH�GHWDLOHG�GHVLJQ�RI� IRXQGDWLRQV�E\� WKH�6WUXFWXUDO�(QJLQHHU� �LQFOXGLQJ�
WKH�SLOLQJ�FRQWUDFWRU����+RZHYHU��DW�WKLV�VWDJH�LW�LV�FRQVLGHUHG�WKDW�JLYHQ�WKH�ILQGLQJV�RI�WKH�
WHVWLQJ�FDUULHG�RXW�RQ�VDPSOHV�RI�WKH�7LGDO�)ODW�'HSRVLWV�DQG�WKH�2[IRUG�&OD\�)RUPDWLRQ��LW�LV�
DQWLFLSDWHG�WKDW�WKH�XSSHU�FODVVLILFDWLRQ�LV�OLNHO\�WR�EH�UHTXLUHG�IRU�EXULHG�FRQFUHWH����

�
�
�
�
�
�
�
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3ODVWLFLW\�,QGH[��3,��7HVWLQJ�
�

$� WRWDO� RI� ��1R�� 3ODVWLFLW\� ,QGH[� WHVWV� KDYH� EHHQ� XQGHUWDNHQ� RQ� VHOHFWHG� VDPSOHV� RI� WKH�
1DWXUDO� 6WUDWD� REWDLQHG� GXULQJ� WKH� VLWH� ZRUNV� IURP� DFURVV� WKH� VLWH�� � ,Q� DFFRUGDQFH� ZLWK�
1+%&�VWDQGDUGV�&KDSWHU�����µ%XLOGLQJ�1HDU�7UHHV¶�DQG�%5(�'LJHVW�����µ/RZ�ULVH�EXLOGLQJV�
RQ�VKULQNDEOH�FOD\�VRLOV��3DUW��¶��������WKH�UHSRUWHG�3,�YDOXHV�PD\�EH�PRGLILHG�EDVHG�RQ�WKH�
SRUWLRQ�RI�WKH�VDPSOH�SDVVLQJ�WKH����PP�VLHYH��
�
7KH�UHVXOW�RI�WKH�3,�DQDO\VLV�LV�VXPPDULVHG�LQ�7DEOH����
�

TABLE 5 – SUMMARY OF PLASTICITY INDEX (PI) DATA 
 

Sample Reference & Location Reported PI 
Value  
(%) 

Portion Passing 

425Pm Sieve  
(%) 

Modified PI 
Value  
(%) 

Volume Change 
Potential 

BH1 2.00m (CLAY / SILT with PEAT – TFD) 35 100 35 Medium 

BH1 3.00m (Silty SAND – TFD) - - - Non-plastic 

BH2 0.60-1.20m (CLAY – TFD)  16 100 16 Low  

BH2 1.20-2.00m (SAND / SILT – TFD) 13 100 13 Low  

BH3 12.10-13.00m (CLAY – OCF) 20 98 19.6 Low 

BH4 1.00-2.00m (SILT – TFD) - - - Non-plastic 

BH4 2.00-3.00m (SILT – TFD) - - - Non-plastic 

BH4 9.60-10.00m (CLAY – TFD) 18 98 18 Low  

BH5 15.00m (CLAY – OCF) 18 97 17 Low 

Notes: 
TFD = Tidal Flat Deposits 
OCF = Oxford Clay Formation 

�
7DEOH���FRQILUPV� WKDW� WKH�&OD\� ��6LOW�DQG�6LOW� VRLOV�DVVRFLDWHG�ZLWK� WKH�7LGDO�)ODW�'HSRVLWV�
HQFRXQWHUHG�DW�WKH�VLWH�WKDW�KDYH�EHHQ�WHVWHG�E\�*HR'\QH�PD\�EH�UHJDUGHG�DV�EHLQJ�RI�ORZ�
WR�PHGLXP�YROXPH�FKDQJH�SRWHQWLDO���7KH�WHVWLQJ�KDV�UHYHDOHG�WKDW�VRPH�RI�WKH�VDPSOHV�RI�
WKH�6DQG�DQG�6LOW�ZHUH�LQGLFDWHG�DV�EHLQJ�1RQ�3ODVWLF����
�
:LWK�UHJDUG�WR�WKH�VDPSOHV�RI�WKH�2[IRUG�&OD\�)RUPDWLRQ�WHVWHG��7DEOH���UHYHDOV�WKDW�WKHVH�
VRLOV�PD\�EH�UHJDUGHG�DV�EHLQJ�RI�ORZ�YROXPH�FKDQJH�SRWHQWLDO����

�
3DUWLFOH�6L]H�'LVWULEXWLRQ��36'��7HVW�
��
3DUWLFOH�6L]H�'LVWULEXWLRQ��36'��WHVWLQJ�ZDV�XQGHUWDNHQ�RQ�D�VDPSOH�RI�WKH�6DQG�REWDLQHG�
IURP�ERUHKROH�%+���DW����������P�EHJO����7KH�UHVXOWV�UHYHDOHG�WKH�JUDQXODU�FRQWHQW�RI�WKLV�
VRLO� W\SH� �L�H�� 6DQG�� WR� EH� ����� ZLWK� D� ILQH� SDUWLFOHV� �6LOW� �� &OD\�� FRQWHQW� RI� ����� � 7KLV�
JHQHUDOO\�FRQILUPV�WKH�YLVXDO�JUDQXODU�GHVFULSWLRQ�RI�WKLV�VRLO�W\SH��ZKLFK�RQ�WKH�EDVLV�RI�WKLV�
WHVW�UHVXOW��PD\�EH�SRWHQWLDOO\�VKULQNDEOH����
�
6XPPDU\�RI�3,�DQG�36'�7HVWLQJ�
�
7KH�SUHYLRXV�*URXQG�(QJLQHHULQJ�*URXQG�,QYHVWLJDWLRQ�UHSRUW�VWDWHG�WKDW�WKH�WHVWLQJ�FDUULHG�
RXW�DV�SDUW�RI� WKH� LQLWLDO�SKDVH�RI�H[SORUDWRU\�ZRUNV�RQ�VRLOV�DVVRFLDWHG�ZLWK� WKH�7LGDO�)ODW�
'HSRVLWV�UHYHDOHG�VRLOV�XS�WR�D�KLJK�YROXPH�FKDQJH�SRWHQWLDO���,Q�YLHZ�RI�WKLV��VRLOV�RI�D�KLJK�
YROXPH� FKDQJH� SRWHQWLDO� VKRXOG� EH� DVVXPHG� IRU� GHVLJQ� SXUSRVHV�ZKHUH� WKHVH� VRLOV� �WKH�
7LGDO�)ODW�'HSRVLWV��DUH�HQFRXQWHUHG�� �7KH�XQGHUO\LQJ�&OD\�VRLOV�DW�GHSWK�DVVRFLDWHG�ZLWK�
WKH�2[IRUG�&OD\�)RUPDWLRQ�DUH�UHJDUGHG�DV�EHLQJ�RI�D�ORZ�YROXPH�FKDQJH�SRWHQWLDO����

�
�
�
�
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���� &RQWDPLQDWLRQ�$VVHVVPHQW�RI�6RLOV�
�

:H� XQGHUVWDQG� WKDW� LW� LV� WKH� LQWHQWLRQ� RI� WKH� &OLHQW� WR� UHGHYHORS� WKH� VLWH� ZLWK� ORZ�ULVH�
UHVLGHQWLDO�SURSHUWLHV��LQFOXGLQJ�JDUGHQV��ZLWK�WKH�UHPDLQLQJ�DUHDV�WR�FRPSULVH�RSHQ�VSDFH�
LQFOXGLQJ�DQ�DWWHQXDWLRQ�EDVLQ�DQG�DQ�HFRORJLFDO�FRUULGRU����

�
������ $VVHVVPHQW�0HWKRGRORJ\�
�

,Q�RUGHU� WR�XQGHUWDNH�D�*HQHULF�4XDQWLWDWLYH�5LVN�$VVHVVPHQW� �*45$��ZH�KDYH�DGRSWHG�
WKH�6XLWDEOH�IRU�8VH�/HYHOV��6�8/V��SXEOLVKHG�E\�/40�&,(+�LQ�WKHLU�SXEOLFDWLRQ�UHIHUHQFHG��
1DWKDQDLO��&�3���0F&DIIUH\��&��*LOOHWW��$�*���2JGHQ��5�&�� DQG�1DWKDQDLO�� -�)�� ������ � µ7KH�
/40�&,(+�6�8/V�IRU�+XPDQ�+HDOWK�5LVN�$VVHVVPHQW��/DQG�4XDOLW\�3UHVV��1RWWLQJKDP��$OO�
ULJKWV�UHVHUYHG�¶� � ,Q�WKH�DEVHQFH�RI�DQ�6�8/�VFUHHQLQJ�YDOXH��ZH�KDYH�PDGH�UHIHUHQFH�WR�
WKH�&DWHJRU\���6FUHHQLQJ�/HYHOV��&�6/V��SXEOLVKHG�E\�'()5$��

�
,Q�FRQVLGHUDWLRQ�RI�WKH�DYDLODEOH�JHQHULF�ODQG�XVHV�XWLOLVHG�LQ�WKH�GHULYDWLRQ�RI�WKH�DGRSWHG�
VFUHHQLQJ�FULWHULD��ZH�KDYH�DGRSWHG�D�UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�XVH�VFHQDULR�IRU�WKH�
SXUSRVHV�RI�RXU�DVVHVVPHQWV��

�
)RU� DVVHVVPHQW� SXUSRVHV�� ZH� KDYH� DGRSWHG� D� SROLF\� ZKHUHE\� GHWHUPLQDQGV� ZLWKLQ� WKH�
GDWDVHW� DUH� LQGLYLGXDOO\� FRPSDUHG� WR� WKH� UHOHYDQW� VFUHHQLQJ� YDOXH� �L�H�� LQGLYLGXDO�6�8/V����
:KHUH�GHWHUPLQDQGV�ZLWKLQ� WKH�GDWDVHW�DUH� OHVV�WKDQ�WKH�DSSURSULDWH�VFUHHQLQJ�YDOXH�� WKH�
GHWHUPLQDQG� LV� FRQVLGHUHG� WR� EH� SUHVHQW� DW� DQ� DFFHSWDEOH� FRQFHQWUDWLRQ� DQG� QR� IXUWKHU�
DVVHVVPHQW� LV� UHTXLUHG�� � $GGLWLRQDO� FRPPHQW�� VWDWLVWLFDO� DVVHVVPHQW� RU� IXUWKHU� 'HWDLOHG�
4XDQWLWDWLYH� 5LVN� $VVHVVPHQW� �'45$�� PD\� EH� SURYLGHG� ZKHUH� HOHYDWHG� YDOXHV� DUH�
UHYHDOHG��

������ 6HOHFWLRQ�RI�6RLO�2UJDQLF�0DWWHU��620��&RQWHQW�
�

7KH�620�FRQWHQW�DQG�VRLO�W\SH�DUH�XVHG�WR�SURYLGH�DQ�DVVHVVPHQW�RI�WKH�DSSOLFDELOLW\�RI�WKH�
VFUHHQLQJ�YDOXHV�DGRSWHG��WKH�6�8/�YDOXHV�DUH�W\SLFDOO\�EDVHG�XSRQ�620�RI����������DQG�
����DV�DSSOLFDEOH��ZLWK�DOO�PHWDOV�GHULYHG�XWLOLVLQJ����620�DV�VWDQGDUG�����

�
:KHUH�DYDLODEOH�DW�7LHU��� OHYHO��GHWHUPLQDQGV�KDYH� LQ� WKH�ILUVW� LQVWDQFH�EHHQ�FRPSDUHG�WR�
VFUHHQLQJ�YDOXHV�DGRSWLQJ�D�FRQVHUYDWLYH�620�RI�����

�
:KHUH� WKH�GHWHUPLQDQG�H[FHHGV� WKH� UHOHYDQW� VFUHHQLQJ�YDOXH�DW����620��D�VLWH�VSHFLILF�
620�PD\�EH�DGRSWHG�DV�DSSURSULDWH�WR�GHULYH�PRUH�VLWH�VSHFLILF�VFUHHQLQJ�YDOXHV�DQG�WKH�
GDWDVHW�UHDVVHVVHG��

�
������ 6DPSOLQJ�6WUDWHJ\�
�

7KH� VDPSOLQJ� VWUDWHJ\� IRU� WKH� VXSSOHPHQWDU\� 3KDVH� ,,� ZRUNV� ZDV� SULPDULO\� WR� UHWULHYH�
YLVXDOO\�UHSUHVHQWDWLYH�VRLO�VDPSOHV�IURP�D�VHOHFWLRQ�RI�ORFDWLRQV�DV�RXWOLQHG�LQ�6HFWLRQ�����
µ5DWLRQDOH� IRU� 6XSSOHPHQWDU\� 3KDVH� ,,� ([SORUDWRU\� ,QYHVWLJDWLRQ� :RUNV¶� �ZKHUH� DFFHVV�
DOORZHG��ZKLFK�DUH�VXPPDULVHG�DV�IROORZV��
�
x� &DUU\�RXW�LQLWLDO�FRQWDPLQDWLRQ�GHOLQHDWLRQ�ZRUNV�DURXQG�WKH�WZR�DUHDV�FRQWDLQLQJ�DERYH�

JURXQG�IXHO�VWRUDJH�WDQNV���K\GURFDUERQ� LPSDFWLRQ�DQG�DOVR�DURXQG�WKH�GLVXVHG�ERLOHU�
KRXVH�� ZLWK� DVVRFLDWHG� ODERUDWRU\� FRQWDPLQDWLRQ� WHVWLQJ� IRU� SHWUROHXP� K\GURFDUERQV���
7KLV�DOVR�LQFOXGHG�DVVHVVPHQW�RI�WKH�DUHD�DGMDFHQW�WR�WKH�ILOOLQJ�SRLQW�DW�WKH�HQG�RI�WKH�
SLSHOLQH�WR�WKH�EXQGHG�WDQNV����

x� 8QGHUWDNH� FRQWDPLQDWLRQ� GHOLQHDWLRQ� ZRUNV� FORVHVW� WR� :6�� �QRZ� RII�VLWH�� ZKHUH�
HOHYDWHG� FRQFHQWUDWLRQV� RI� 3$+V� ZHUH� SUHYLRXVO\� LGHQWLILHG� LQ� D� VDPSOH� RI� WKH�0DGH�
*URXQG��LQFOXGLQJ�ODERUDWRU\�FRQWDPLQDWLRQ�WHVWLQJ��
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x� &ROOHFW�VDPSOHV�RI�WKH�QHDU�VXUIDFH�VRLOV�DFURVV�WKH�VLWH�IRU�ODERUDWRU\�WHVWLQJ�IRU�D�VXLWH�
RI�SHVWLFLGHV���KHUELFLGHV�WHVWLQJ�JLYHQ�WKH�SUHYLRXV�XVH�RI�WKH�VLWH�DV�D�SODQW�QXUVHU\�±�
DV�WKHVH�SDUWLFXODU�FRQWDPLQDQWV�ZHUH�QRW�WHVWHG�IRU�SUHYLRXVO\�E\�*URXQG�(QJLQHHULQJ����

x� ,QVWDOODWLRQ� RI� JDV� PRQLWRULQJ� VWDQGSLSHV� DQG� XQGHUWDNH� D� SURJUDPPH� RI� IXUWKHU� JDV�
PRQLWRULQJ�DW�WKH�VLWH����

x� &ROOHFW� VRLO� VDPSOHV� DW� ORFDWLRQV� DORQJ� WKH� URXWH� RI� WKH� SURSRVHG� URDGV� IRU� VSHFLILF�
ODERUDWRU\�WHVWLQJ�WR�DLG�LQ�WKH�VHOHFWLRQ�RI�WKH�SURSRVHG�SLSHZRUN�IRU�SRWDEOH�ZDWHU�ZLWK�
WKH�DLP�RI�PHHWLQJ�$QJOLDQ�:DWHU¶V�UHTXLUHPHQWV����

�
%DVHG�RQ�WKH�ILQGLQJV�RI�WKH�SUHYLRXV�SKDVH�RI�JURXQG�LQYHVWLJDWLRQ�ZRUNV��VSHFLILF�DUHDV�RI�
FRQFHUQ�ZHUH�LGHQWLILHG�DW�WKH�VLWH�ZLWK�UHVSHFW�WR�SRWHQWLDO�JURXQG�FRQWDPLQDWLRQ��LQFOXGLQJ�
73+� FRQWDPLQDWLRQ� DVVRFLDWHG�ZLWK�*URXQG�(QJLQHHULQJ¶V� ERUHKROHV�:6�� DQG�:6��� DQG�
3$+�FRQWDPLQDWLRQ�DVVRFLDWHG�ZLWK�:6���ZKLFK�LV�QRZ�RII�VLWH����
�
7DEOH���VXPPDULVHV�WKH�UHDVRQLQJ�EHKLQG�WKH�H[SORUDWRU\�KROH�SRVLWLRQV����

�
TABLE 6 – REASONING FOR EXPLORATORY HOLE LOCATION 

 
Exploratory Hole Reference Reasoning Behind Location 

WS101 to WS104 Targeted to the area around the bunded above ground fuel storage tanks associated 
with the heating system for the former greenhouses 

 

WS106 to WS108 Targeted to the area around the former boiler house 
 

WS113, WS114 and HDP1  Targeted to the area closest to the off-site small above ground heating oil storage tank 
associated with the off-site vacant residential house.  WS114 was also situated 

adjacent to the filling point at the end of the pipeline to the bunded tanks.   
 

TP1 Targeted to the location of a former tank shown on the historical maps (unknown 
whether contents were fuel or water). 

WS104, WS108 to WS112 and TP7 Targeted to the areas of the former plant nursery buildings (including greenhouses) and 
the cultivation areas for the purposes of soil sample collection for pesticide and 

herbicide testing 
 

WS101, TP1, TP2, TP5, TP8 and 
TP9  

Targeted to the route of the proposed road for soil sampling for laboratory testing for 
Anglian Water potable water supply pipework selection. 

 

WS105, WS106, WS109 to WS112 General site coverage for the purposes of installing supplementary ground gas 
monitoring points, including beneath the footprints of the proposed houses. 

 

All remaining exploratory hole 
positions, i.e. BH1 to BH5 and  

TP2 to TP6 

General site coverage (avoiding known utilities) for the cable percussion boreholes to 
aid potential pile design; and trial pits within the grassed field areas in the eastern 

portion for foundation engineering assessment purposes. 
 

Key 
WS – Window Sampling Borehole 
TP – Trial Pit 
BH – Cable Percussive Borehole�

�
7KH�JURXQG�FRQGLWLRQV�HQFRXQWHUHG�GXULQJ�RXU�VXSSOHPHQWDU\�3KDVH�,,�ZRUNV�UHYHDOHG�WKH�
SUHVHQFH�RI� WKUHH�GLVWLQFW� W\SHV�RI�PDWHULDO�� L��0DGH�*URXQG� �LQFOXGLQJ� WRSVRLO��� LL��1DWXUDO�
7RSVRLO�DQG�LLL��1DWXUDO�6WUDWD��

�
5HSUHVHQWDWLYH�VDPSOHV�RI�WKHVH�VRLO�W\SHV�ZHUH�REWDLQHG�GXULQJ�RXU�VXSSOHPHQWDU\�3KDVH�
,,�ZRUNV�DQG�VXEMHFWHG�WR�FKHPLFDO�DQDO\VLV� IRU�VSHFLILF�FRQWDPLQDQWV�GHHPHG�DSSURSULDWH�
EDVHG� RQ� WKH� ILQGLQJV� RI� WKH� SUHYLRXV� 'HVN� 6WXG\� DQG� LQLWLDO� JURXQG� LQYHVWLJDWLRQ� ZRUNV�
FDUULHG� RXW� E\�*URXQG�(QJLQHHULQJ�� WRJHWKHU� ZLWK� WKH� UHTXLUHPHQWV� RI� WKH�&OLHQW� DQG� WKH�
JURXQG�FRQGLWLRQV�HQFRXQWHUHG�GXULQJ�RXU�VXSSOHPHQWDU\�3KDVH�,,�LQYHVWLJDWLRQ����
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,W�LV�QRWHG�WKDW�WKH�VXLWH�RI�FRQWDPLQDQWV�GHWDLOHG�LQ�6HFWLRQ�����ZHUH�FRQVLGHUHG�WR�UHPDLQ�
DSSOLFDEOH�IROORZLQJ�FRPSOHWLRQ�RI�RXU�VXSSOHPHQWDU\�LQYHVWLJDWLRQ�ZRUNV����
�

������ 6RLO�&RQWDPLQDWLRQ�$QDO\VLV�
�

&RQWDPLQDWLRQ� WHVWV� ZHUH� XQGHUWDNHQ� RQ� YLVXDOO\� UHSUHVHQWDWLYH� VDPSOHV� RI� WKH� 0DGH�
*URXQG��WKH�1DWXUDO�7RSVRLO�DQG�WKH�XQGHUO\LQJ�1DWXUDO�6WUDWD�REWDLQHG�IURP�WKH�VLWH�GXULQJ�
RXU�ZRUNV��
�
7DUJHWHG�DQDO\VLV�ZDV�FRPPLVVLRQHG�RQ�VDPSOHV� UHFRYHUHG� IURP�DUHDV�RI� WKH�VLWH�ZKHUH�
VSHFLILF� FRQWDPLQDQWV�ZHUH� FRQVLGHUHG�PRUH� OLNHO\� WR� EH� SUHVHQW� EDVHG� RQ� WKH� 6DPSOLQJ�
6WUDWHJ\��VHH�6HFWLRQ���������

�
)RU�LQLWLDO�DVVHVVPHQW�SXUSRVHV��WKH�ODERUDWRU\�WHVW�UHVXOWV�IRU�WKH�0DGH�*URXQG��LQFOXGLQJ�
WRSVRLO��� 1DWXUDO� 7RSVRLO� DQG� 1DWXUDO� 6WUDWD� KDYH� EHHQ� LQGLYLGXDOO\� FRPSDUHG� DJDLQVW�
DSSURSULDWH�*$&V�� � 7KH� ODERUDWRU\� UHVXOWV� KDYH�EHHQ�DVVHVVHG� LQ� UHODWLRQ� WR� D� SURSRVHG�
UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�XVH�VFHQDULR����
�
7KH�UHVXOWV�RI�WKH�ODERUDWRU\�DQDO\VLV�KDYH�EHHQ�VHSDUDWHG�RXW�IRU�WKH�VSHFLILF�DUHDV�ZKHUH�
RXU�VXSSOHPHQWDU\�LQYHVWLJDWLRQ�ZRUNV��LQFOXGLQJ�GHOLQHDWLRQ�ZRUNV�HWF���KDYH�EHHQ�FDUULHG�
RXW����
�

������ &RQWDPLQDWLRQ�6RLO�7HVW�5HVXOWV�
�
� %XQGHG�$ERYH�*URXQG�)XHO�6WRUDJH�7DQNV��
�

7KH�FRQWDPLQDWLRQ�DVVHVVPHQW�IRU�WKH�VRLOV�WHVWHG�LQ�WKH�DUHD�RI�WKH�EXQGHG�DERYH�JURXQG�
IXHO�VWRUDJH�WDQNV�DVVRFLDWHG�ZLWK�WKH�IRUPHU�KHDWLQJ�V\VWHP�IRU�WKH�JUHHQKRXVHV�DW�WKH�VLWH�
LV�VXPPDULVHG�LQ�7DEOH������
�
3OHDVH�QRWH� WKDW�VFUHHQLQJ�YDOXHV�KDYH�RQO\�EHHQ�XVHG� IRU�GHWHUPLQDQGV�ZKHUH� WKH\�DUH�
SUHVHQW�DW�FRQFHQWUDWLRQV�LQ�H[FHVV�RI�WKH�ODERUDWRU\�OLPLW�RI�GHWHFWLRQ��/2'��RQ�DW�OHDVW�RQH�
RFFDVLRQ��

�
TABLE 7 – SUMMARY OF TIER 1 GAC ASSESSMENT 
(BUNDED ABOVE GROUND FUEL STORAGE TANKS  
– RESIDENTIAL WITH PLANT UPTAKE END-USE) 

 
Contaminants – 

Potentially Harmful to 
Human Health 

No. of 
Samples 
Tested 

Concentration Range 
(mg/kg) 

Tier 1 GAC 
(mg/kg) 

Tier 1 GAC 
Exceeded 

(Yes/No) & No. of 
Exceedances 

TPH 

Aliphatic >C6-C8 5 <0.01 – 0.03 100 S4UL No 

Aliphatic >C8-C10 5 <1 – 20 27 S4UL No 

Aliphatic >C10-C12 5 <1 – 44 130 S4UL No 

Aliphatic >C12-C16 5 <1 – 221 1,100 S4UL No 

Aliphatic >C16-C35 5 <2 – 257 65,000 S4UL No 

Aromatic >C8-C10 5 <1 – 3 34 S4UL No 

Aromatic >C10-C12 5 <1 – 44 74 S4UL No 

Aromatic >C12-C16 5 <1 – 209 140 S4UL Yes (1 No.) 

Aromatic >C16-C21 5 <1 – 176 260 S4UL No 

Aromatic >C21-C35 5 <1 – 25 1,100 S4UL No 

Key 
S4UL – CIEH/LQM Suitable 4 Use Levels (2015).  Copyright Land Quality Management Limited reproduced with permission; 
Publication Number S4UL3026.  All rights reserved. 

�
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� 7KH�GDWD�ZLWKLQ�7DEOH���PD\�EH�VXPPDULVHG�DV�IROORZV��
� �
� 73+�

�
7KH� ODERUDWRU\� WHVWLQJ� FDUULHG� RXW� KDV� UHYHDOHG� D� FRQFHQWUDWLRQ� RI� RQO\� RQH� RI� WKH� 73+�
FDUERQ� IUDFWLRQV� WR� EH� LQ� H[FHVV� RI� LWV� UHVSHFWLYH� 7LHU� ��*$&� IRU� D� UHVLGHQWLDO�ZLWK� SODQW�
XSWDNH�HQG�XVH�VFHQDULR��DV�IROORZV��
�
x� $URPDWLFV� &���&��� ZLWKLQ� :6���� DW� ���������P� EHJO� FRPSULVLQJ� 1DWXUDO� 6LOW� ZKLFK�

H[KLELWHG�D�K\GURFDUERQ��GLHVHO�OLNH��RGRXU����
�
:6����ZDV�VLWXDWHG�RQ�WKH�QRUWKHUQ�VLGH�RI�WKH�EXQGHG�DERYH�JURXQG�IXHO�VWRUDJH�WDQNV���,W�
VKRXOG� EH� QRWHG� WKDW� WKH� VDPSOHV� FROOHFWHG� DQG� WHVWHG� IURP�:6���� DQG�:6���� RQ� WKH�
ZHVWHUQ�VLGH�RI�WKH�WDQNV�±�ZKHUH�IXUWKHU�K\GURFDUERQ�RGRXUV�ZHUH�QRWHG�LQ�WKH�VRLOV�±�ZHUH�
IRXQG� WR� FRQWDLQ� 73+� FRQFHQWUDWLRQV� EHORZ� WKHLU� UHVSHFWLYH� 7LHU� �� *$&�� � )XUWKHUPRUH��
:6����RQ�WKH�VRXWK�HDVWHUQ�VLGH�RI�WDQNV�FRQWDLQHG�RQO\�YHU\�ORZ�73+�FRQFHQWUDWLRQV���
�
$OO�RI�WKH�VDPSOHV�FRQWDLQHG�FRQFHQWUDWLRQV�RI�WKH�%7(;�FRPSRXQGV�ZKLFK�ZHUH�EHORZ�WKH�
ODERUDWRU\�GHWHFWLRQ� OLPLWV�DQG�DOVR�EHORZ� WKHLU� UHVSHFWLYH�KXPDQ�KHDOWK�7LHU���*$&�IRU�D�
UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�XVH����
�
7KH� 73+� UHVXOWV� KDYH� DOVR� EHHQ� DVVHVVHG� LQ� UHODWLRQ� WR� WKH� SRWHQWLDO� ULVNV� SRVHG� WR�
&RQWUROOHG� :DWHUV�� � 7KUHH� RI� WKH� VRLO� VDPSOHV� WHVWHG� FRQWDLQHG� FXPXODWLYH� 73+�
FRQFHQWUDWLRQV�DERYH����PJ�NJ��ZLWK�FRQFHQWUDWLRQV�RI����PJ�NJ�LQ�:6�����DW����������P�
EHJO��� ���PJ�NJ� LQ�:6���� �DW� ���������P�EHJO�� DQG� ���PJ�NJ� LQ�:6���� �DW� ���������P�
EHJO����7KHVH�VDPSOHV�DUH�DERYH�WKH�(QYLURQPHQW�$JHQF\¶V�DUELWUDU\�YDOXH�RI����PJ�NJ�IRU�
FXPXODWLYH� 73+� DERYH� ZKLFK� IXUWKHU� &RQWUROOHG� :DWHUV� ULVN� DVVHVVPHQW� LV� VRPHWLPHV�
UHTXLUHG���+RZHYHU��LI�WKH�FXPXODWLYH�FRQFHQWUDWLRQV�DUH�DVVHVVHG�LQ�WHUPV�RI�WKH�SXEOLVKHG�
ZDWHU�VROXELOLW\�YDOXHV�IRU�HDFK�RI�WKH�73+�FDUERQ�IUDFWLRQV��UHI��73+�&:*�6HULHV�5HSRUW�
9ROXPH� ���� LW� LV� DSSDUHQW� WKDW� WKH� FRQFHQWUDWLRQ� RI� FXPXODWLYH� VROXEOH� 73+� LV� UHGXFHG�
VLJQLILFDQWO\�� �7KH� UHDVRQ� IRU� WKLV� LV� WKDW� WKH�FXPXODWLYH�VROXEOH�73+� IUDFWLRQV� UHSUHVHQW�D�
PXFK�ORZHU�SURSRUWLRQ�RI�WKH�RYHUDOO�FXPXODWLYH�73+�UHVXOW���,I�WKH�FRQFHQWUDWLRQV�RI�WKH�IRXU�
IUDFWLRQV�RI�ORZ�VROXELOLW\��$OLSKDWLF�&���±&����$OLSKDWLF�&���±�&����$OLSKDWLF�&���±����DQG�
$URPDWLF� &��� ±� &���� DUH� UHPRYHG� IURP� WKH� FXPXODWLYH� WRWDO�� WKH� UHVXOWV� DUH� UHYLVHG� WR�
���PJ�NJ�� ���PJ�NJ� DQG� ���PJ�NJ� UHVSHFWLYHO\�� ZKLFK� DUH� DOO� EHORZ� WKH� (QYLURQPHQW�
$JHQF\¶V�DUELWUDU\�YDOXH�RI����PJ�NJ��

�
� 92&V�DQG�692&V�

�
,Q�WKH�VDPSOH�WHVWHG�DV�SDUW�RI�WKH�$QJOLDQ�:DWHU�VXLWH��IRU�WKH�DVVHVVPHQW�RI�SRWDEOH�ZDWHU�
VXSSO\�SLSHV��� WKH�FRQFHQWUDWLRQV�RI�DOO�RI� WKH�92&V�DQG�692&V�DQDO\VHG�ZHUH�DOO�EHORZ�
WKHLU�UHVSHFWLYH�ODERUDWRU\�OLPLWV�RI�GHWHFWLRQ�DQG�EHORZ�WKHLU�UHVSHFWLYH�KXPDQ�KHDOWK�7LHU���
*$&�IRU�D�UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�XVH��ZKHUH�SXEOLVKHG���
�

� )XUWKHU�&RPPHQWV�
�

$OO� UHPDLQLQJ�GHWHUPLQDQGV�DVVHVVHG�ZHUH�SUHVHQW�DW� LQGLYLGXDO�FRQFHQWUDWLRQV�EHORZ� WKH�
/LPLW�RI�'HWHFWLRQ�RI� WKH�PHWKRG�RI�DQDO\VLV�DGRSWHG�E\� WKH� ODERUDWRU\�DQG� ��RU�EHORZ� WKH�
DSSURSULDWH�7LHU���*$&�EDVHG�RQ�D�UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�XVH��
)RUPHU�%RLOHU�+RXVH��

�
7KH�FRQWDPLQDWLRQ�DVVHVVPHQW� IRU� WKH� VRLOV� WHVWHG� LQ� WKH�DUHD�RI� WKH� IRUPHU�ERLOHU�KRXVH�
�XVHG�IRU�KHDWLQJ�WKH�JUHHQKRXVHV�DW�WKH�VLWH��LV�VXPPDULVHG�LQ�7DEOH������
�
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3OHDVH�QRWH� WKDW�VFUHHQLQJ�YDOXHV�KDYH�RQO\�EHHQ�XVHG� IRU�GHWHUPLQDQGV�ZKHUH� WKH\�DUH�
SUHVHQW�DW�FRQFHQWUDWLRQV�LQ�H[FHVV�RI�WKH�ODERUDWRU\�OLPLW�RI�GHWHFWLRQ��/2'��RQ�DW�OHDVW�RQH�
RFFDVLRQ��

�
TABLE 8 – SUMMARY OF TIER 1 GAC ASSESSMENT 

(FORMER BOILER HOUSE – RESIDENTIAL WITH PLANT UPTAKE END-USE) 

 
Contaminants – 

Potentially Harmful to 
Human Health 

No. of 
Samples 
Tested 

Concentration Range 
(mg/kg) 

Tier 1 GAC 
(mg/kg) 

Tier 1 GAC 
Exceeded 

(Yes/No) & No. of 
Exceedances 

TPH 

Aliphatic >C12-C16 3 <1 – 1 1,100 S4UL No 

Aliphatic >C16-C35 3 <2 – 4 65,000 S4UL No 

Aromatic >C21-C35 3 <1 – 1 1,100 S4UL No 

Key 
S4UL – CIEH/LQM Suitable 4 Use Levels (2015).  Copyright Land Quality Management Limited reproduced with permission; 
Publication Number S4UL3026.  All rights reserved. 

�
$OO� GHWHUPLQDQGV� DVVHVVHG� ZHUH� SUHVHQW� DW� LQGLYLGXDO� FRQFHQWUDWLRQV� EHORZ� WKH� OLPLW� RI�
GHWHFWLRQ�RI�WKH�PHWKRG�RI�DQDO\VLV�DGRSWHG�E\�WKH�ODERUDWRU\�DQG���RU�EHORZ�WKH�DSSURSULDWH�
7LHU���*$&�EDVHG�RQ�D�UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�XVH��
�
6SHFLDWHG�73+�
�
7KH�FRQWDPLQDWLRQ�DVVHVVPHQW�KDV�UHYHDOHG�WKDW�WKH�LQGLYLGXDO�FRQFHQWUDWLRQV�RI�DOO�RI�WKH�
73+� FDUERQ� IUDFWLRQV� ZHUH� EHORZ� WKHLU� UHVSHFWLYH� 7LHU� �� *$&� IRU� KXPDQ� KHDOWK� IRU� D�
UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�XVH��
�

� 92&V�DQG�692&V�
�
,Q�WKH�VDPSOH�WHVWHG�DV�SDUW�RI�WKH�$QJOLDQ�:DWHU�VXLWH��IRU�WKH�DVVHVVPHQW�RI�SRWDEOH�ZDWHU�
VXSSO\�SLSHV��� WKH�FRQFHQWUDWLRQV�RI�DOO�RI� WKH�92&V�DQG�692&V�DQDO\VHG�ZHUH�DOO�EHORZ�
WKHLU�UHVSHFWLYH�ODERUDWRU\�OLPLWV�RI�GHWHFWLRQ�DQG�EHORZ�WKHLU�UHVSHFWLYH�KXPDQ�KHDOWK�7LHU���
*$&�IRU�D�UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�XVH��ZKHUH�SXEOLVKHG���
�
6PDOO�$ERYH�*URXQG�+HDWLQJ�2LO�6WRUDJH�7DQN��2II�6LWH��

�
7KH�FRQWDPLQDWLRQ�DVVHVVPHQW� IRU� WKH�VRLOV� WHVWHG� LQ� WKH�DUHD�FORVHVW� WR� WKH�RII�VLWH�VPDOO�
DERYH�JURXQG�KHDWLQJ�RLO�WDQN�DVVRFLDWHG�ZLWK�WKH�UHVLGHQWLDO�SURSHUW\�DGMDFHQW�WR�WKH�VLWH�LV�
VXPPDULVHG�LQ�7DEOH�����:LQGRZ�VDPSOH�ERUHKROH��:6�����ZDV�SRVLWLRQHG�RQ�WKH�ERXQGDU\�
RI� WKH� VLWH� FORVHVW� WR� WKH� ORFDWLRQ� RI� :6�� ZKLFK� ZDV� SUHYLRXVO\� DGYDQFHG� E\� *URXQG�
(QJLQHHULQJ�DQG�IRXQG�WR�H[KLELW�K\GURFDUERQ�LPSDFWLRQ���$�IXUWKHU�ERUHKROH��:6�����ZDV�
DGYDQFHG�IXUWKHU�LQWR�WKH�VWXG\�VLWH��DW�WKH�RSSRVLWH�VLGH�RI�WKH�DFFHVV�URDG�����
�
7KH� SUHYLRXV� *URXQG� (QJLQHHULQJ� *URXQG� ,QYHVWLJDWLRQ� UHSRUW� DOVR� LGHQWLILHG� HOHYDWHG�
FRQFHQWUDWLRQV� RI� 3$+V� LQ� D� VDPSOH� RI� WKH� 0DGH� *URXQG� IURP� :6��� � ,Q� YLHZ� RI� WKLV��
VDPSOHV�RI�WKH�0DGH�*URXQG�ZHUH�WHVWHG�IURP�WZR�ORFDWLRQV�RQ�WKH�VLWH�ERXQGDU\�QHDUHVW�WR�
:6���L�H��ZLWKLQ�:6����DQG�+'3���DQG�DOVR�VOLJKWO\�IXUWKHU�LQWR�WKH�VLWH��:6��������
�
3OHDVH�QRWH� WKDW�VFUHHQLQJ�YDOXHV�KDYH�RQO\�EHHQ�XVHG� IRU�GHWHUPLQDQGV�ZKHUH� WKH\�DUH�
SUHVHQW�DW�FRQFHQWUDWLRQV�LQ�H[FHVV�RI�WKH�ODERUDWRU\�OLPLW�RI�GHWHFWLRQ��/2'��RQ�DW�OHDVW�RQH�
RFFDVLRQ��

�
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TABLE 9 – SUMMARY OF TIER 1 GAC ASSESSMENT 
(SMALL ABOVE GROUND HEATING OIL STORAGE TANK  

– RESIDENTIAL WITH PLANT UPTAKE END-USE) 

 
Contaminants – 

Potentially Harmful to 
Human Health 

No. of 
Samples 
Tested 

Concentration Range 
(mg/kg) 

Tier 1 GAC 
(mg/kg) 

Tier 1 GAC 
Exceeded 

(Yes/No) & No. of 
Exceedances 

Aliphatic >C6-C8 2 <0.01 – 0.3 100 S4UL No 

Aliphatic >C8-C10 2 <1 – 331 27 S4UL Yes (1 No.) 

Aliphatic >C10-C12 2 <1 – 845 130 S4UL Yes (1 No.) 

Aliphatic >C12-C16 2 <1 – 474 1,100 S4UL No 

Aliphatic >C16-C35 2 <2 – 52 65,000 S4UL No 

Aromatic >C8-C10 2 <1 – 62 34 S4UL Yes (1 No.) 

Aromatic >C10-C12 2 <1 – 464 74 S4UL Yes (1 No.) 

Aromatic >C12-C16 2 <1 – 381 140 S4UL Yes (1 No.) 

Aromatic >C16-C21 2 <1 – 1 260 S4UL No 

Aromatic >C21-C35 2 <1 – 1 1,100 S4UL No 

PAH 

Benzo(a)anthracene 3 <0.1 – 0.07 7.2 S4UL No 

Benzo(a)pyrene 3 <0.1 – 0.09 2.2 S4UL No 

Benzo(b)fluoranthene 3 <0.1 – 0.12 2.6 S4UL No 

Benzo(ghi)perylene 3 <0.1 – 0.07 320 S4UL No 

Chrysene 3 <0.1 – 0.08 15 S4UL No 

Fluoranthene 3 <0.1 – 0.1 280 S4UL No 

Indeno(123-cd)pyrene 3 <0.1 – 0.07 27 S4UL No 

Pyrene 3 <0.1 – 0.11 620 S4UL No 

Key 
S4UL – CIEH/LQM Suitable 4 Use Levels (2015).  Copyright Land Quality Management Limited reproduced with permission; 
Publication Number S4UL3026.  All rights reserved. 

�
� 7KH�GDWD�ZLWKLQ�7DEOH���PD\�EH�VXPPDULVHG�DV�IROORZV��
� �
� 73+�

�
7KH� ODERUDWRU\� WHVWLQJ� FDUULHG� RXW� KDV� UHYHDOHG� FRQFHQWUDWLRQV� RI� FHUWDLQ� 73+� FDUERQ�
IUDFWLRQV�WR�EH�LQ�H[FHVV�WKHLU�UHVSHFWLYH�7LHU���*$&�IRU�D�UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�
XVH�VFHQDULR��DV�IROORZV��
�
x� $OLSKDWLFV�&��&���DQG�&���&������
x� $URPDWLFV�&��&����&���&���DQG�&���&������
�
7KH�HOHYDWHG�73+�FDUERQ�IUDFWLRQV�ZHUH�DOO�GHWHFWHG�ZLWKLQ�RQH�VDPSOH�WHVWHG�IURP�:6����
DW����������P�EHJO�ZKLFK�H[KLELWHG�D�K\GURFDUERQ��GLHVHO�OLNH��RGRXU���:6����ZDV�VLWXDWHG�
RQ� WKH�ERXQGDU\�RI� WKH� VLWH�� KRZHYHU�� WKH� ERUHKROH� DGYDQFHG� VOLJKWO\� IXUWKHU� LQWR� WKH� VLWH�
�:6�����FRQWDLQHG�YHU\�ORZ�73+�FRQFHQWUDWLRQV�ZKLFK�ZHUH�DOO�EHORZ�WKHLU�UHVSHFWLYH�7LHU�
��*$&��
�
$OO�RI�WKH�VDPSOHV�FRQWDLQHG�FRQFHQWUDWLRQV�RI�WKH�%7(;�FRPSRXQGV�ZKLFK�ZHUH�EHORZ�WKH�
ODERUDWRU\�GHWHFWLRQ� OLPLWV�DQG�DOVR�EHORZ� WKHLU� UHVSHFWLYH�KXPDQ�KHDOWK�7LHU���*$&�IRU�D�
UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�XVH����
�
�
�
�
�
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7KH� 73+� UHVXOWV� KDYH� DOVR� EHHQ� DVVHVVHG� LQ� UHODWLRQ� WR� WKH� SRWHQWLDO� ULVNV� SRVHG� WR�
&RQWUROOHG� :DWHUV�� � 2QH� RI� WKH� VRLO� VDPSOHV� WHVWHG� FRQWDLQHG� D� FXPXODWLYH� 73+�
FRQFHQWUDWLRQ� DERYH� ���PJ�NJ�� L�H�� �����PJ�NJ� LQ� :6���� �DW� ���������P� EHJO��� � 7KLV�
VDPSOH�LV�DERYH�WKH�(QYLURQPHQW�$JHQF\¶V�DUELWUDU\�YDOXH�RI����PJ�NJ�IRU�FXPXODWLYH�73+�
DERYH�ZKLFK�IXUWKHU�&RQWUROOHG�:DWHUV�ULVN�DVVHVVPHQW�LV�VRPHWLPHV�UHTXLUHG���+RZHYHU��LI�
WKH�FXPXODWLYH�FRQFHQWUDWLRQ� LV�DVVHVVHG� LQ� WHUPV�RI� WKH�SXEOLVKHG�ZDWHU�VROXELOLW\�YDOXHV�
IRU�HDFK�RI�WKH�73+�FDUERQ�IUDFWLRQV��UHI��73+�&:*�6HULHV�5HSRUW�9ROXPH�����LW�LV�DSSDUHQW�
WKDW�WKH�FRQFHQWUDWLRQ�RI�FXPXODWLYH�VROXEOH�73+�LV�UHGXFHG���7KH�UHDVRQ�IRU�WKLV�LV�WKDW�WKH�
FXPXODWLYH� VROXEOH� 73+� IUDFWLRQV� UHSUHVHQW� D� PXFK� ORZHU� SURSRUWLRQ� RI� WKH� RYHUDOO�
FXPXODWLYH�73+�UHVXOW���,I�WKH�FRQFHQWUDWLRQV�RI�WKH�IRXU�IUDFWLRQV�RI�ORZ�VROXELOLW\��$OLSKDWLF�
&���±&����$OLSKDWLF�&���±�&����$OLSKDWLF�&���±����DQG�$URPDWLF�&���±�&����DUH�UHPRYHG�
IURP� WKH� FXPXODWLYH� WRWDO�� WKH� UHVXOW� LV� UHYLVHG� WR� �����PJ�NJ�� ZKLFK� LV� VWLOO� DERYH� WKH�
(QYLURQPHQW�$JHQF\¶V�DUELWUDU\�YDOXH�RI����PJ�NJ��

�
� 6SHFLDWHG�3$+V�
�

7KH�FRQWDPLQDWLRQ�DVVHVVPHQW�KDV�UHYHDOHG�WKDW�WKH�LQGLYLGXDO�FRQFHQWUDWLRQV�RI�DOO�RI�WKH�
3$+�FRPSRXQGV�ZHUH�EHORZ�WKHLU�UHVSHFWLYH�7LHU���*$&�IRU�KXPDQ�KHDOWK�IRU�D�UHVLGHQWLDO�
ZLWK�SODQW�XSWDNH�HQG�XVH��

�
� )XUWKHU�&RPPHQWV�
�

$OO� UHPDLQLQJ�GHWHUPLQDQGV�DVVHVVHG�ZHUH�SUHVHQW�DW� LQGLYLGXDO�FRQFHQWUDWLRQV�EHORZ� WKH�
/LPLW�RI�'HWHFWLRQ�RI� WKH�PHWKRG�RI�DQDO\VLV�DGRSWHG�E\� WKH� ODERUDWRU\�DQG� ��RU�EHORZ� WKH�
DSSURSULDWH�7LHU���*$&�EDVHG�RQ�D�UHVLGHQWLDO�ZLWK�SODQW�XSWDNH�HQG�XVH��

�
6XSSOHPHQWDU\�/DERUDWRU\�$QDO\VLV�IRU�3HVWLFLGHV�DQG�+HUELFLGHV��

�
6HYHQ� VDPSOHV� RI� WKH� QHDU� VXUIDFH� VRLOV� DFURVV� WKH� VLWH� ZHUH� DQDO\VHG� IRU� D� VXLWH� RI�
SHVWLFLGHV�DQG�KHUELFLGHV�WHVWLQJ�JLYHQ�WKH�SUHYLRXV�XVH�RI�WKH�VLWH�DV�D�SODQW�QXUVHU\�±�DV�
WKHVH�SDUWLFXODU�FRQWDPLQDQWV�ZHUH�QRW�WHVWHG�IRU�SUHYLRXVO\�E\�*URXQG�(QJLQHHULQJ����
�
7KH�UHVXOWV�RI� WKH�SHVWLFLGH�DQG�KHUELFLGH�WHVWLQJ�UHYHDOHG�LQGLYLGXDO�FRQFHQWUDWLRQV�EHORZ�
WKH� /LPLWV� RI�'HWHFWLRQ� RI� WKH�PHWKRG�RI� DQDO\VLV� DGRSWHG�E\� WKH� ODERUDWRU\� IRU� DOO� RI� WKH�
SHVWLFLGHV�DQG�KHUELFLGHV�WHVWHG��

�
���� $QJOLDQ�:DWHU�7HVWLQJ��

�
%DVHG�RQ�SUHYLRXV�H[SHULHQFH�RI�VLWHV�ZLWKLQ�WKH�/LQFROQVKLUH�DUHD��LW�ZDV�FRQVLGHUHG�OLNHO\�
WKDW�$QJOLDQ�:DWHU�ZRXOG�FODVVLI\�WKH�ZHVWHUQ�WZR�WKLUGV�RI�WKH�VLWH�DV�D�µ%URZQILHOG¶�VLWH�IRU�
WKHLU� DVVHVVPHQW� SXUSRVHV�� ZLWK� WKH� HDVWHUQ� WKLUG� FRPSULVLQJ� D� JUDVVHG� ILHOG� �SUHYLRXVO\�
XVHG�IRU�KRUWLFXOWXUDO�SXUSRVHV��GHVLJQDWHG�DV� µ*UHHQILHOG¶�� � ,W� LV�RXU�RSLQLRQ�WKDW�EDVHG�RQ�
WKH� ILQGLQJV� RI� WKH� GHVN� VWXG\� DQG� WKH� JURXQG� FRQGLWLRQV� HQFRXQWHUHG� GXULQJ� RXU�
6XSSOHPHQWDU\�3KDVH�,,�ZRUNV��WKH�HQWLUH�VLWH�VKRXOG�QRW�VLPSO\�EH�FODVVHG�DV�EURZQILHOG��
DV� WKH� HYLGHQFH� IURP� RXU� H[SORUDWRU\� KROHV� LQGLFDWHV� WKDW� WKH� HDVWHUQ� WKLUG� RI� WKH� VLWH� LV�
JUHHQILHOG��
�
,Q�YLHZ�RI� WKH�DERYH��VRLO�VDPSOHV�ZHUH�REWDLQHG� IURP�HDFK�DUHD�RI� WKH�VLWH� WR�HQDEOH�DQ�
LQLWLDO� DVVHVVPHQW� RI� WKH� OLNHO\� UHTXLUHPHQWV� IRU� WKH� FRPSRVLWLRQ� RI� WKH� ZDWHU� VXSSO\�
SLSHZRUN��DOWKRXJK�D�KLJKHU�SURSRUWLRQ�RI�VDPSOHV�ZHUH�WDUJHWHG�WR�WKH�µ%URZQILHOG¶�DUHD��DV�
QRUPDOO\�H[SHFWHG�� �$V� UHTXLUHG�E\�$QJOLDQ�:DWHU�� VRLO� VDPSOHV�VKRXOG�EH�REWDLQHG� IURP�
GHSWKV�RI�D�PLQLPXP�RI����PP�EHORZ�JURXQG�OHYHO�DQG�WHVWHG�IRU�D�VXLWH�RI�FRQWDPLQDQWV�
GHHPHG�DSSURSULDWH�EDVHG�RQ�WKH�JXLGDQFH�GHWDLOHG�ZLWKLQ�$QJOLDQ�:DWHU�GRFXPHQW�HQWLWOHG�
µ,QIRUPDWLRQ� IRU� GHYHORSHUV� DERXW� FRQWDPLQDWHG� ODQG� DQG� JURXQG� FRQGLWLRQ� DVVHVVPHQW¶�
GDWHG�1RYHPEHU���������
�
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7KH�SXUSRVH�RI�WKH�WHVWLQJ�ZDV�WR�GHWHUPLQH�WKH�SUHVHQFH�RI�SRVVLEOH�FRQWDPLQDQWV�DW�WKH�
VLWH� DQG�DVVHVV�ZKHWKHU�3(�SLSHV�ZRXOG�EH� VXIILFLHQW� IRU� WKH� VLWH� RU�ZKHWKHU� SURWHFWLYH� ��
EDUULHU�ZDWHU�VXSSO\�SLSHV�ZRXOG�EH�QHFHVVDU\�DW�WKH�VLWH��
�
$V�VWDWHG�ZLWKLQ�WKH� µ&RQWDPLQDWHG�/DQG�$VVHVVPHQW�*XLGDQFH¶�SXEOLVKHG�E\�:DWHU�8.�LQ�
-DQXDU\�������µZKHUH�WKH�SURSRVHG�GHSWK�RI�WKH�SLSHV�LV�XQNQRZQ�DW�WKH�WLPH�RI�DSSOLFDWLRQ��
VRLO�VDPSOHV�UHSUHVHQWDWLYH�RI�WKH�JURXQG�FRQGLWLRQ�EHWZHHQ�VXUIDFH�OHYHO�DQG�����P�EHORZ�
ILQLVK�JURXQG�OHYHO�VKDOO�EH�WDNHQ�DV�D�PLQLPXP�¶��
�
7KH�VDPSOHV�VHOHFWHG�IRU�VSHFLILF�WHVWLQJ�ZHUH�REWDLQHG�IURP�:6�����73���73��DQG�73��LQ�
WKH� µ%URZQILHOG¶� DUHD� DQG� 73�� DQG� 73�� LQ� WKH� µ*UHHQILHOG¶� DUHD�� � %DVHG� RQ� WKH� FXUUHQW�
SURSRVHG�OD\RXW��WKH�VDPSOLQJ�SRLQWV�DUH�VLWXDWHG�DSSUR[LPDWHO\�ZLWKLQ�WKH���P�FRUULGRU�RI�
WKH�SURSRVHG�URDGV���OLNHO\�SLSHOLQH�URXWHV���*LYHQ�WKH���P�FRUULGRU��WKH�UHVXOWV�RI�WKH�73+�
WHVWLQJ�FDUULHG�RXW�RQ�D� IXUWKHU�VDPSOH� �IURP�:6�����ZLWKLQ� WKLV�GLVWDQFH�RI� WKH�SURSRVHG�
URDGV�KDYH�DOVR�EHHQ�DVVHVVHG����
�
7KH�WHVWLQJ�LQFOXGHG�WKH�IROORZLQJ��
�
x� ��1R��6SHFLDWHG�73+�WHVWV��DOLSKDWLF�DURPDWLF�VSOLW��%7(;�DQG�07%(���
x� ��1R��9RODWLOH�2UJDQLF�&RPSRXQGV��92&V���
x� �� 1R�� 6HPL�9RODWLOH� 2UJDQLF� &RPSRXQGV� �692&V�� LQFOXGLQJ� &UHVROV�� &KORULQDWHG�

3KHQROV�DQG�6SHFLDWHG�3$+V��
x� ��1R��7RWDO�3KHQROV�WHVWV��

�
$OO�ODERUDWRU\�VRLO�WHVW�UHVXOWV�DUH�LQFOXGHG�LQ�$SSHQGL[�,;�RI�WKLV�UHSRUW��
�
7KH� UHVXOWV� KDYH� EHHQ� H[DPLQHG� LQ� UHODWLRQ� WR� WKH�$QJOLDQ�:DWHU� WKUHVKROG� YDOXHV�� � 7KH�
FRQWDPLQDWLRQ�DVVHVVPHQW�IRU�WKH�VDPSOHV�REWDLQHG�DW�WKH�VLWH�LV�VXPPDULVHG�LQ�7DEOH����
RQ�WKH�QH[W�SDJH���

�
� %URZQILHOG�$UHD�
�

TABLE 10 – ANGLIAN WATER SUITE DATA ASSESSMENT 
BROWNFIELD AREA 

 
Parameter Group No. of 

Samples 
Tested 

Concentration Range  
(mg/kg) 

PE Threshold 
(mg/kg) 

PE Threshold 
Exceeded (Yes 

or No) 

Protective / Barrier Pipes 
Required  

(Yes or No) 

Total VOCs 4 All results below LOD 
(<0.001 to <0.01) 

0.5 AW No No 

BTEX + MTBE 4 All results below LOD 
(<0.01) 

0.1 AW No No 

Total SVOCs  
(excluding PAHs) 

4 All results below LOD 
(<0.2) 

2 AW No No 

EC5-EC10  
Aliphatic and 

Aromatic 
Hydrocarbons 

5 <0.01 – 393.3 2 AW Yes  Yes* 

EC10-EC16 
Aliphatic and 

Aromatic 
Hydrocarbons 

5 <LOD (<1) – 1,292 10 AW Yes  Yes* 

EC16-EC40 
Aliphatic and 

Aromatic 
Hydrocarbons 

5 <LOD (<1) – 18 500 AW No No 

Phenols  4 All results below LOD 
(<0.2) 

2 AW No No 
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TABLE 10 – ANGLIAN WATER SUITE DATA ASSESSMENT 
BROWNFIELD AREA 

 
Parameter Group No. of 

Samples 
Tested 

Concentration Range  
(mg/kg) 

PE Threshold 
(mg/kg) 

PE Threshold 
Exceeded (Yes 

or No) 

Protective / Barrier Pipes 
Required  

(Yes or No) 

Cresols and 
Chlorinated 

Phenols 

4 All results below LOD 
(<0.1 or <0.2) 

2 AW No No 

Key 
 
LOD – Laboratory Limit of Detection. 
AW – Values taken from Pipe Selection Table within Anglian Water guidance document ‘Investigation for developers about contaminated land and 
ground condition assessment’ dated November 2023, which is reproduced from UKWIR publication ‘Guidance for the selection of water supply pipes to 
be used in Brownfield sites’, (2010). 
Total Phenols includes a sum of phenols, cresols, xylenols and resorcinol. 
* indicates protective / barrier pipes are required unless remediation is carried out. 

�
� 7KH�GDWD�ZLWKLQ�7DEOH����PD\�EH�VXPPDULVHG�DV�IROORZV��
�
� 73+�
�

(OHYDWHG� FRQFHQWUDWLRQV� RI� 73+V� KDYH� EHHQ� LGHQWLILHG� ZLWKLQ� ERUHKROH� :6���� ZKLFK� LV�
VLWXDWHG� DW� WKH� VRXWKHUQ� HGJH� RI� WKH� SURSRVHG� URDG�ZKLFK� UXQV� FORVH� WR� WKH� DUHD� RI� WKH�
K\GURFDUERQ� LPSDFWLRQ� DVVRFLDWHG� ZLWK� WKH� RII�VLWH� VPDOO� KHDWLQJ� RLO� WDQN� LQ� WKH� VRXWK�
ZHVWHUQ�SRUWLRQ�RI�WKH�VLWH����
�
,W�VKRXOG�DOVR�EH�QRWHG�WKDW� IXUWKHU�K\GURFDUERQ� LPSDFWHG�VRLOV�DUH�VLWXDWHG� LQ� WKH�DUHD�RI�
WKH�EXQGHG�DERYH�JURXQG�IXHO�VWRUDJH�WDQNV��DOWKRXJK�WKH�LPSDFWHG�VRLOV�ZHUH�QRWHG�WR�EH�
JUHDWHU� WKDQ�D�GHSWK�RI�����P�EHJO�� � ,W� LV�VXVSHFWHG��KRZHYHU�� WKDW�K\GURFDUERQ� LPSDFWHG�
VRLOV� DUH� DQWLFLSDWHG� IURP� JURXQG� OHYHO� �L�H�� ZLWKLQ� WKH� XSSHU� ���P� RI� VRLOV�� EHQHDWK� WKH�
DFWXDO� IRRWSULQW� RI� WKH� WDQNV� �QRW� REYLRXVO\� DFFHVVLEOH� GXULQJ� WKH� LQYHVWLJDWLRQ�� DQG� WKLV�
VKRXOG�EH�WDNHQ�LQWR�DFFRXQW����
�
*UHHQILHOG�$UHD�

�
TABLE 11 – ANGLIAN WATER SUITE DATA ASSESSMENT 

GREENFIELD AREA 
 
Parameter Group No. of 

Samples 
Tested 

Concentration Range  
(mg/kg) 

PE Threshold 
(mg/kg) 

PE Threshold 
Exceeded (Yes 

or No) 

Protective / Barrier Pipes 
Required  

(Yes or No) 

VOCs 2 All results below LOD 
(<0.001 to <0.01) 

0.5 AW No No 

BTEX + MTBE 2 All results below LOD 
(<0.01) 

0.1 AW No No 

SVOCs  
(excluding PAHs) 

2 All results below LOD 
(<0.1 or <0.5) 

2 AW No No 

EC5-EC10  
Aliphatic and 

Aromatic 
Hydrocarbons 

2 All results below LOD 
(<0.01 or <1) 

2 AW No No 

EC10-EC16 
Aliphatic and 

Aromatic 
Hydrocarbons 

2 All results below LOD (<1) 10 AW No No 

EC16-EC40 
Aliphatic and 

Aromatic 
Hydrocarbons 

2 <LOD (<1) – 7 500 AW No No 
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TABLE 11 – ANGLIAN WATER SUITE DATA ASSESSMENT 
GREENFIELD AREA 

 
Parameter Group No. of 

Samples 
Tested 

Concentration Range  
(mg/kg) 

PE Threshold 
(mg/kg) 

PE Threshold 
Exceeded (Yes 

or No) 

Protective / Barrier Pipes 
Required  

(Yes or No) 

Phenols  2 All results below LOD 
(<0.2) 

2 AW No No 

Cresols and 
Chlorinated 

Phenols 

2 All results below LOD 
(<0.1 or <0.2) 

2 AW No No 

Key 
 
LOD – Laboratory Limit of Detection. 
AW – Values taken from Pipe Selection Table within Anglian Water guidance document ‘Investigation for developers about contaminated land and 
ground condition assessment’ dated November 2023, which is reproduced from UKWIR publication ‘Guidance for the selection of water supply pipes to 
be used in Brownfield sites’, (2010). 
Total Phenols includes a sum of phenols, cresols, xylenols and resorcinol. 

�
%DVHG�RQ�WKH�UHVXOWV�RI�WKH�VRLO�VDPSOLQJ�GHWDLOHG�KHUHLQ��DOO�FRQWDPLQDQW�FRQFHQWUDWLRQV�DUH�
EHORZ�WKH�3(�WKUHVKROG�YDOXHV��
�

���� &RQWDPLQDWLRQ�$VVHVVPHQW�6XPPDU\�
�

+XPDQ�+HDOWK�
�

&RQWDPLQDWLRQ�WHVWLQJ�ZDV�FDUULHG�RXW�RQ�VHOHFWHG�VDPSOHV�RI�WKH�0DGH�*URXQG�DQG�1DWXUDO�
6WUDWD�� � 2Q� WKH� EDVLV� RI� WKH� FKHPLFDO� FRQWDPLQDWLRQ� DVVHVVPHQW� XQGHUWDNHQ�� WKH� PDLQ�
ILQGLQJV�DUH�VXPPDULVHG�DV�IROORZV��
�
x� (OHYDWHG�73+�FDUERQ�IUDFWLRQV�DERYH�7LHU���KXPDQ�KHDOWK�JHQHULF�DVVHVVPHQW�FULWHULD�

�EDVHG� RQ� D� UHVLGHQWLDO�ZLWK� SODQW� XSWDNH� HQG�XVH��� DORQJ�ZLWK� K\GURFDUERQ� LPSDFWHG�
VRLOV�KDYH�EHHQ�LGHQWLILHG�LQ�WZR�ORFDWLRQV��
o� %RUHKROH�:6����ORFDWHG�DGMDFHQW�WR�WKH�EXQGHG�DERYH�JURXQG�IXHO�VWRUDJH�WDQNV��
o� %RUHKROH�:6���� ORFDWHG� DGMDFHQW� WR� WKH� VPDOO� �RII�VLWH�� DERYH� JURXQG� KHDWLQJ� RLO�

VWRUDJH�WDQN�����
�
x� 1R�IXUWKHU�HOHYDWHG�FRQFHQWUDWLRQV�RI�3$+V�KDYH�EHHQ�LGHQWLILHG�RQ�VLWH�ZLWKLQ�WKH�DUHD�

LPPHGLDWHO\�DGMDFHQW�WR�WKH�RII�VLWH�ORFDWLRQ�RI�ERUHKROH�:6��ZKHUH�*URXQG�(QJLQHHULQJ�
SUHYLRXVO\�LGHQWLILHG�HOHYDWHG�3$+�FRQFHQWUDWLRQV����
�

x� 1R�HOHYDWHG�FRQFHQWUDWLRQV�RI�SHVWLFLGHV�RU�KHUELFLGHV�KDYH�EHHQ�LGHQWLILHG�
�
%DVHG�RQ�WKH�FKHPLFDO�FRQWDPLQDWLRQ�DVVHVVPHQW�XQGHUWDNHQ��WKH�UHPDLQGHU�RI�WKH�0DGH�
*URXQG�DQG�1DWXUDO�6WUDWD� �RXWVLGH� DUHDV�ZKHUH� K\GURFDUERQ� LPSDFWLRQ� KDV�EHHQ�QRWHG��
PD\�EH�FRQVLGHUHG�WR�EH�XQFRQWDPLQDWHG�IRU�WKH�SURSRVHG�HQG�XVH��
�
&RQWUROOHG�:DWHUV�

�
7KH�FRQWDPLQDWLRQ�DVVHVVPHQW�KDV�UHYHDOHG�K\GURFDUERQ�LPSDFWLRQ�RI�WKH�VRLOV�LQ�ORFDOLVHG�
DUHDV�RI�WKH�VLWH���&XPXODWLYH�73+�FRQFHQWUDWLRQV�KDYH�EHHQ�UHFRUGHG�ZLWKLQ�RQH�RI�WKH�VRLO�
VDPSOHV� WHVWHG�ZKLFK�H[FHHGV� WKH�DUELWUDU\�DVVHVVPHQW�FULWHULD�RI����PJ�NJ�XVHG��DERYH�
ZKLFK� IXUWKHU� &RQWUROOHG� :DWHUV� ULVN� DVVHVVPHQW� LV� VRPHWLPHV� UHTXLUHG��� � +RZHYHU�� LW�
VKRXOG� EH� QRWHG� WKDW� WKH� LQYHVWLJDWLRQ� ZRUNV� FDUULHG� RXW� ZHUH� UHVWULFWHG� WR� WKH� DUHDV�
DGMDFHQW�WR�WKH�H[LVWLQJ�RQ�DQG�RII�VLWH�WDQNV����
�
�
�



 

 
 

�
'������6XSSOHPHQWDU\�3KDVH�,,�5HSRUW� ��� ��������������������������6HDJDWH�+RPHV��
  

 

'XULQJ�WKH�FRXUVH�RI�WKH�JDV�DQG�JURXQGZDWHU�PRQLWRULQJ��VHH�6HFWLRQ�������DQ�RSWLFDO�RLO�
ZDWHU�LQWHUIDFH�PHWHU�ZDV�XWLOLVHG�GXULQJ�WKH�PRQLWRULQJ�YLVLWV�WR�GHWHUPLQH�ZKHWKHU�DQ\�IUHH�
SURGXFW� �� QRQ�DTXHRXV�SKDVH� OLTXLGV� �1$3/V��ZHUH�SUHVHQW� IORDWLQJ�RQ� WKH�VXUIDFH�RI� WKH�
JURXQGZDWHU��1R�1$3/V�ZHUH�GHWHFWHG�RQ�DQ\�RI� WKH�PRQLWRULQJ�YLVLWV��7KH� UHVXOWV�RI� WKH�
ZDWHU�OHYHO�PRQLWRULQJ�DUH�UHSRUWHG�ZLWKLQ�$SSHQGL[�;��

�
7KH� HQYLURQPHQWDO� VHQVLWLYLW\� RI� WKH� VLWH� LV� FRQVLGHUHG� WR� EH� UHODWLYHO\� ORZ� DV� WKH� DTXLIHU�
VWDWXV� RI� WKH�XQGHUO\LQJ�JURXQGZDWHU� KDV�EHHQ� FODVVLILHG�DV�8QSURGXFWLYH�6WUDWD��ZLWK� QR�
JURXQGZDWHU�DEVWUDFWLRQV�RU�6RXUFH�3URWHFWLRQ�=RQHV�ZLWKLQ����P�RI�WKH�VLWH���7KH�FORVHVW�
VXUIDFH�ZDWHUFRXUVH� LV�DQ�RSHQ�GUDLQ� �NQRZQ�DV�(GZDUG�5RDG�'\NH�� DORQJ� WKH�VRXWKHUQ�
ERXQGDU\�RI�WKH�VLWH��ZLWK�WKH�FORVHVW�VXUIDFH�ZDWHU�DEVWUDFWLRQ�VLWXDWHG�DSSUR[LPDWHO\����P�
QRUWK�ZHVW�RI�WKH�VLWH����
�
,Q�YLHZ�RI�WKH�DERYH��LW�LV�FRQVLGHUHG�WKDW�WKH�SRWHQWLDO�ULVNV�SRVHG�WR�&RQWUROOHG�:DWHUV�E\�
WKH� ILQGLQJV� RI� WKH� ODERUDWRU\� DQDO\VLV� XQGHUWDNHQ� DUH� FRQVLGHUHG� WR� EH� UHODWLYHO\� ORZ���
+RZHYHU�� LW� LV�UHFRPPHQGHG�WKDW� IXUWKHU� LQVSHFWLRQ�DQG�DVVHVVPHQW�RI� WKH�VRLOV� LV�FDUULHG�
RXW�GLUHFWO\�EHQHDWK� WKH�RQ�VLWH�EXQGHG�DERYH�JURXQG� IXHO� WDQNV� IROORZLQJ� UHPRYDO�RI� WKH�
WDQNV���,W�VKRXOG�DOVR�EH�QRWHG�WKDW�WKH�DUHD�RI�K\GURFDUERQ�LPSDFWLRQ�DVVRFLDWHG�ZLWK�WKH�
VPDOO�KHDWLQJ�RLO� WDQN� LV� UHODWLYHO\�FORVH� WR� WKH�RSHQ�GUDLQ� �(GZDUG�5RDG�'\NH��� WKHUHIRUH�
SUHFDXWLRQDU\�UHPHGLDO�DFWLRQV�ZRXOG�EH�FRQVLGHUHG�SUXGHQW����

�
�

�
�
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���� *5281'�*$6�	�:$7(5�/(9(/�021,725,1*�5(68/76�
�
�
���� ,QWURGXFWLRQ�
�

%DVHG�RQ�WKH�SUHVHQFH�RI�SRWHQWLDO�RQ�VLWH�VRXUFHV�RI�KDUPIXO�JURXQG�JDV�DV�KLJKOLJKWHG�E\�
WKH� SUHYLRXV�3KDVH� �� GHVN� VWXG\��PRQLWRULQJ� SRLQWV�ZHUH� LQVWDOOHG� LQ� VHOHFWHG� FRPSOHWHG�
ERUHKROHV�WR�IDFLOLWDWH�D�SURJUDPPH�RI�IXUWKHU�PRQLWRULQJ�DW�WKH�VLWH��LQFOXGLQJ�IRU�PHWKDQH�
DQG�FDUERQ�GLR[LGH���

�
���� 0RQLWRULQJ�,QVWDOODWLRQV�
�

8SRQ�FRPSOHWLRQ����1R��RI�WKH�ZLQGRZ�VDPSOH�ERUHKROHV��:6�����:6�����:6�����:6�����
:6���� DQG� :6����� ZHUH� LQVWDOOHG� ZLWK� FRPELQHG� JURXQG� JDV� DQG� ZDWHU� PRQLWRULQJ�
VWDQGSLSHV� WR� IDFLOLWDWH�D�SURJUDPPH�RI�PRQLWRULQJ�� � ,Q�DGGLWLRQ�� WKH�PRQLWRULQJ�VWDQGSLSH�
SUHYLRXVO\� LQVWDOOHG� E\� *URXQG� (QJLQHHULQJ� ZLWKLQ� :6�� ZDV� VWLOO� SUHVHQW�� WKHUHIRUH�
PRQLWRULQJ�ZDV�DOVR�FDUULHG�RXW�IURP�WKLV�ORFDWLRQ����

�
7KH�JURXQG�JDV�DQG�ZDWHU�PRQLWRULQJ�GDWD�REWDLQHG�IURP�WKH�VLWH�LV�SUHVHQWHG�LQ�$SSHQGL[�
;�RI�WKLV�UHSRUW��

�
���� 5HVXOWV�RI�WKH�*URXQG�*DV�0RQLWRULQJ�
�

$� WRWDO�RI�VHYHQ�JURXQG�JDV�DQG�ZDWHU�PRQLWRULQJ�YLVLWV�KDYH�EHHQ�XQGHUWDNHQ�DW� WKH�VLWH�
RYHU�D�VHYHQ�ZHHN�SHULRG���7KH�JURXQG�JDV�PRQLWRULQJ�UHVXOWV�DUH�VXPPDULVHG�LQ�7DEOH�����

�
TABLE 12 – SUMMARY OF GROUND GAS MONITORING DATA 

 
Parameter Minimum Maximum 

Methane (v/v) 0.0 1.5 

Carbon Dioxide (v/v) 0.4 13.5 

Oxygen (v/v) 0.4 20.2 

Carbon Monoxide (ppm) 0 0 

Hydrogen Sulphide (ppm) 0 0 

Peak Flow (L/h) 0.0 0.0 

Steady Flow (L/h) 0.0 0.0 

KEY 
v/v - % by volume 
L/h – litres/hour 

�
7KH� KLJKHVW� FRQFHQWUDWLRQV� RI�PHWKDQH� ������ E\� YROXPH�� DQG� FDUERQ� GLR[LGH� �������E\�
YROXPH�� ZHUH� UHFRUGHG� ZLWK� :6�� SUHYLRXVO\� LQVWDOOHG� E\� *URXQG� (QJLQHHULQJ�� � 7KLV�
PRQLWRULQJ� SRLQW� ZDV� VLWXDWHG� LPPHGLDWHO\� DGMDFHQW� WR� WKH� EXQGHG� DERYH� JURXQG� IXHO�
VWRUDJH�WDQNV�DVVRFLDWHG�ZLWK�WKH�IRUPHU�KHDWLQJ�V\VWHP�IRU�WKH�JUHHQKRXVHV���,Q�DGGLWLRQ��D�
SRUWDEOH�0LQL5$(�/LWH�3KRWR�,RQLVDWLRQ�'HWHFWRU��3,'��ZDV�DOVR�XVHG�WR�DVVHVV�IRU�SRWHQWLDO�
YRODWLOH� RUJDQLF� FRPSRXQGV� �92&V�� GXULQJ� WKH� JDV� PRQLWRULQJ� FDUULHG� RXW� RQ� �� 1R��
RFFDVLRQV�� � 92&� FRQFHQWUDWLRQV� XS� WR� ��SSP� ZHUH� UHFRUGHG� ZLWK� :6�� �*URXQG�
(QJLQHHULQJ��ZKHUH�K\GURFDUERQ�LPSDFWHG�VRLOV�ZHUH�HQFRXQWHUHG���,W�LV�FRQVLGHUHG�WKDW�WKH�
92&V� UHFRUGHG� DW� WKLV� ORFDWLRQ� DUH� KLJKO\� OLNHO\� WR� EH� GXH� WR� GHJUDGDWLRQ� RI� WKH�
K\GURFDUERQV�LQ�WKH�JURXQG�DW�WKLV�ORFDWLRQ����
�
,Q� WKH� UHPDLQLQJ�PRQLWRULQJ� SRLQWV� LQVWDOOHG� DFURVV� WKH� VLWH� DV� SDUW� RI� WKH� VXSSOHPHQWDU\�
PRQLWRULQJ� ZRUNV�� QR� PHWKDQH� RU� 92&V� ZHUH� UHFRUGHG�� � +RZHYHU�� FDUERQ� GLR[LGH�
FRQFHQWUDWLRQV�ZHUH�UHFRUGHG�XS�WR������E\�YROXPH�������

�
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1R�IORZ�UDWHV��SRVLWLYH�RU�QHJDWLYH��ZHUH�UHFRUGHG�GXULQJ�WKH�PRQLWRULQJ�FDUULHG�RXW�DW�WKH�
VLWH��
�
&RQVLGHUDWLRQ�KDV�DOVR�EHHQ�JLYHQ�WR�WKH�SRWHQWLDO�HIIHFW�RI�DWPRVSKHULF�SUHVVXUH�WUHQGV�RQ�
JURXQG�JDV�HPLVVLRQV�DQG� IORZ� UDWHV�� �3HULRGV�RI� UDSLGO\� IDOOLQJ�DWPRVSKHULF�SUHVVXUH�DUH�
FRQVLGHUHG� WR�EH� WKH�RSWLPXP�EDURPHWULF�FRQGLWLRQV� IRU� UHFRUGLQJ�JDV�HPLVVLRQV� IURP� WKH�
JURXQG�� � 7KH�JDV�PRQLWRULQJ� FDUULHG� RXW� RQ� ��1R�� RI� WKH� ��1R��PRQLWRULQJ� YLVLWV� IROORZHG�
SHULRGV� RI� IDOOLQJ� DWPRVSKHULF� SUHVVXUH� GXULQJ� WKH� ��� KRXU� SHULRG� SULRU� WR� PRQLWRULQJ� DV�
VXPPDULVHG�EHORZ��EDVHG�RQ�D� UHYLHZ�RI�DYDLODEOH�ZHDWKHU�VWDWLRQ�GDWD� ORFDO� WR� WKH�VLWH����
2QH� RI� WKH� PRQLWRULQJ� YLVLWV� ���WK� -DQXDU\� ������ ZDV� XQGHUWDNHQ� IROORZLQJ� D� SHULRG� RI�
UHODWLYHO\�UDSLGO\�IDOOLQJ�DWPRVSKHULF�SUHVVXUH��L�H��D�IDOO�RI���PE�GXULQJ�WKH����KRXUV�SULRU�WR�
PRQLWRULQJ����

�
7KH�DWPRVSKHULF�SUHVVXUH�WUHQGV�DUH�VXPPDULVHG�EHORZ��

�
x� ��WK�-DQXDU\������±�5LVH�RI��PE�IURP�����PE�WR�����PE��
x� ��WK�-DQXDU\������±�)DOO�RI���PE�IURP�����PE�WR����PE��
x� ��WK�-DQXDU\������±�5LVH�RI���PE�IURP�����PE�WR�����PE��
x� �WK�)HEUXDU\������±�5LVH�RI���PE�IURP�����PE�WR�����PE��
x� ��WK�)HEUXDU\������±�5LVH�RI��PE�IURP�����PE�WR�����PE��
x� ��WK�)HEUXDU\������±�)DOO�RI��PE�IURP�����PE�WR�����PE��
x� ��WK�)HEUXDU\������±�)DOO�RI��PE�IURP�����PE�WR�����PE��

�
7KH�DWPRVSKHULF�SUHVVXUH�WUHQGV�QRWHG�GXULQJ�WKH�PRQLWRULQJ�SHULRG�GR�QRW�DSSHDU�WR�KDYH�
DIIHFWHG� WKH� JURXQG� JDV� FRQFHQWUDWLRQV� UHFRUGHG� RU�PRUH� SHUWLQHQWO\� WKH� IORZ� UDWHV�� � 1R�
YDULDWLRQV� LQ� IORZ� UDWHV� ZHUH� QRWHG� GXULQJ� WKH�PRQLWRULQJ� FDUULHG� RXW� GXULQJ� WKH� GLIIHULQJ�
DWPRVSKHULF�FRQGLWLRQV��DV�QR�IORZ�UDWHV�ZHUH�UHFRUGHG�GXULQJ�WKH�PRQLWRULQJ�YLVLWV����

�
,W�VKRXOG�EH�QRWHG�WKDW�WKH�KLJKHVW�UHFRUGHG�PHWKDQH�FRQFHQWUDWLRQ�RI������E\�YROXPH�ZDV�
GHWHFWHG�GXULQJ�WKH�PRQLWRULQJ�FDUULHG�RXW�DIWHU�WKH�DWPRVSKHULF�SUHVVXUH�KDG�ULVHQ�LQ�WKH����
KRXUV� SULRU� WR�PRQLWRULQJ� E\� RQO\� �PE�RQ���WK� -DQXDU\� ������ �+RZHYHU�� WKH� QH[W� KLJKHVW�
PHWKDQH� FRQFHQWUDWLRQ� RI� �����E\� YROXPH�ZDV� UHFRUGHG�ZKHQ� WKH� DWPRVSKHULF� SUHVVXUH�
KDG�IDOOHQ�E\��PE�LQ�WKH����KRXU�SHULRG�SULRU�WR�PRQLWRULQJ�RQ���WK�)HEUXDU\��������,W�VKRXOG�
EH�QRWHG�WKDW�QR�PHWKDQH�ZDV�UHFRUGHG�GXULQJ�WKH�PRQLWRULQJ�YLVLW�FDUULHG�RXW�IROORZLQJ�WKH�
KLJKHVW�IDOO�LQ�DWPRVSKHULF�SUHVVXUH��RI���PE��LQ�WKH����KRXU�SHULRG�SULRU�WR�PRQLWRULQJ�RQ�
��WK�-DQXDU\���������
�
7KH�KLJKHVW�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�RI�������E\�YROXPH�ZDV�UHFRUGHG�IROORZLQJ�D�IDOO�
RI��PE�LQ�WKH����KRXU�SHULRG�SULRU�WR�PRQLWRULQJ�RQ���WK�)HEUXDU\��������+RZHYHU��RQH�RI�WKH�
VHFRQG�KLJKHVW�FDUERQ�GLR[LGH�FRQFHQWUDWLRQV�RI�������E\�YROXPH�ZDV�UHFRUGHG�ZKHQ�WKH�
DWPRVSKHULF�SUHVVXUH�KDG� ULVHQ�E\��PE� LQ� WKH� ���KRXU� SHULRG� SULRU� WR�PRQLWRULQJ� RQ� ��WK�
)HEUXDU\���������
�
,Q�OLJKW�RI�WKH�DERYH��LW�ZRXOG�DSSHDU�WKDW�WKHUH�ZDV�QR�FRQVLVWHQW�FRUUHODWLRQ���UHODWLRQVKLS�
EHWZHHQ�WKH�QRWHG�IDOOV�LQ�DWPRVSKHULF�SUHVVXUH�DQG�WKH�JURXQG�JDV�HPLVVLRQV��
�
:DWHU� ZDV� HQFRXQWHUHG� ZLWKLQ� DOO� RI� WKH� ERUHKROHV� GXULQJ� WKH� SURJUDPPH� RI� PRQLWRULQJ��
W\SLFDOO\�IURP�GHSWKV�RI�EHWZHHQ�����P�DQG�����P�EHJO��
�
�
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���� $SSURSULDWH�*XLGDQFH�
�
������ %ULWLVK�6WDQGDUG�	�&,5,$�
�

7KH� UHVXOWV� RI� WKH� JDV� PRQLWRULQJ� KDYH� EHHQ� UHYLHZHG� ZLWK� UHIHUHQFH� WR� WKH� IROORZLQJ�
GRFXPHQWDWLRQ��

�
x� %ULWLVK�6WDQGDUG�%6������ µ&RGH�RI�SUDFWLFH� IRU� WKH�GHVLJQ�RI�SURWHFWLYH�PHDVXUHV� IRU�

PHWKDQH�DQG�FDUERQ�GLR[LGH�JURXQG�JDVHV�IRU�QHZ�EXLOGLQJV¶�������$���������
x� &,5,$�5HSRUW�&���� µ$VVHVVLQJ� ULVNV� SRVHG�E\� KD]DUGRXV�JURXQG�JDVHV� WR� EXLOGLQJV¶�

��������
x� &,5,$�5HSRUW�&����µ*RRG�SUDFWLFH�RQ�WKH�WHVWLQJ�DQG�YHULILFDWLRQ�RI�SURWHFWLRQ�V\VWHPV�

IRU�EXLOGLQJV�DJDLQVW�KD]DUGRXV�JURXQG�JDVHV¶���������
�
������ *DV�6FUHHQLQJ�9DOXH�&DOFXODWLRQ�
�

%6� ����� DQG� &,5,$� 5HSRUW� &���� UHFRPPHQG� D� ULVN�EDVHG� PHWKRGRORJ\� WR� JURXQG� JDV�
DVVHVVPHQW��WKH�ILUVW�VWHS�RI�ZKLFK�LQFOXGHV�WKH�FDOFXODWLRQ�RI�D�VLWH�VSHFLILF�*DV�6FUHHQLQJ�
9DOXH��*69����7KH�*69�RI�D�SDUWLFXODU�JURXQG�JDV�UHJLPH�HTXDWHV�WR��

�
x� *69��O�K�� �PD[LPXP�ERUHKROH�IORZ�UDWH��O�K��[��PD[LPXP�JDV�FRQFHQWUDWLRQ�������

�
7KH�*69�VKRXOG�EH�FDOFXODWHG�IRU�ERWK�0HWKDQH�DQG�&DUERQ�'LR[LGH��ZKHUH�DSSURSULDWH��WR�
GHWHUPLQH�D�VLWH�VSHFLILF�&KDUDFWHULVWLF�6LWXDWLRQ� IRU�HDFK�JDV�� � 7KH�KLJKHU� WKH�FDOFXODWHG�
*69�� WKH� JUHDWHU� WKH� ULVN� SRVHG� E\� WKH� SUHVHQFH� RI� JURXQG� JDV�� � 7KH� &,5,$� JXLGDQFH�
GRFXPHQW�QRWHV�WKDW�µ«WKH�*69�LV�D�JXLGHOLQH�YDOXH�DQG�QRW�DQ�DEVROXWH�WKUHVKROG¶��
�

������ 6LWH�&ODVVLILFDWLRQ�
�

7KH�QH[W�VWHS�LQ�WKH�DVVHVVPHQW�SURFHVV�LV�GHWHUPLQLQJ�WKH�VLWHV�FODVVLILFDWLRQ���7DEOH���RI�
%6� ����� �UHSURGXFHG� EHORZ�� SUHVHQWV� VL[� &KDUDFWHULVWLF� 6LWXDWLRQV� �&6�� WR� DVVLVW� LQ� WKH�
FODVVLILFDWLRQ�RI�WKH�VLWH��EDVHG�RQ�WKH�FDOFXODWHG�*69�IRU�0HWKDQH�DQG�&DUERQ�'LR[LGH��
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������ 3URSRVHG�%XLOGLQJ�7\SH�
�

,Q� DFFRUGDQFH� ZLWK� %6� ������ WKH� &6� FODVVLILFDWLRQ� IRU� WKH� VLWH� VKRXOG� EH� FRQVLGHUHG� LQ�
FRQMXQFWLRQ�ZLWK� WKH�SURSRVHG�%XLOGLQJ�7\SH� WR�GHWHUPLQH� WKH�DSSURSULDWH� OHYHO�RI�JURXQG�
JDV�SURWHFWLRQ�PHDVXUHV�WKDW�VKRXOG�EH�LQVWDOOHG�WR�PLWLJDWH�WKH�ULVN�SRVHG�E\�JURXQG�JDVHV��

�
%6�����������QRWHV�µ7KH�%XLOGLQJ�7\SH�LV�GHWHUPLQHG�EDVHG�WKH�SURSRVHG�FRQVWUXFWLRQ�DQG�
XVH�RI�WKH�EXLOGLQJ��WRJHWKHU�ZLWK�WKH�FRQWURO�RI�IXWXUH�VWUXFWXUDO�FKDQJHV�WR�WKH�EXLOGLQJ�DQG�
LWV� PDLQWHQDQFH� �WKH� EXLOGLQJ¶V� PDQDJHPHQW�� VKRXOG� EH� DVVHVVHG�� VLQFH� SRWHQWLDO� ULVNV�
SRVHG�E\�JURXQG�JDVHV�DUH�VWURQJO\�LQIOXHQFHG�E\�WKHVH�IDFWRUV¶��

�
6XEMHFW�WR�WKH�GHYHORSPHQW�SURSRVDOV��HDFK�EXLOGLQJ�PD\�EH�FDWHJRULVHG�DV�D�ZKROH��RU�IRU�
HDFK�GLIIHUHQW�SDUW�RI�WKH�EXLOGLQJ��

�
7KH�%XLOGLQJ�7\SHV�SUHVHQWHG�LQ�7DEOH���RI�%6�������DUH�UHSURGXFHG�RQ�WKH�QH[W�SDJH��
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������ *DV�3URWHFWLRQ�6FRUH��1XPEHU�RI�3RLQWV�WR�EH�$FKLHYHG��
�

7DEOH���RI�%6�������UHSURGXFHG�EHORZ��VKRXOG�EH�XVHG�WR�GHULYH�WKH�PLQLPXP�OHYHO�RI�JDV�
SURWHFWLRQ�DSSOLFDEOH�WR�WKH�%XLOGLQJ�7\SH��EDVHG�RQ�WKH�&6�GHWHUPLQHG�IURP�WKH�FDOFXODWHG�
*69���7KH�*DV�SURWHFWLRQ�6FRUH�LQ�7DEOH���EHORZ�LV�XVHG�WR�GHWHUPLQH�WKH�OHYHO�DQG�W\SH�RI�
SURWHFWLRQ�PHDVXUHV�XVHG��

�

�
�
������ 0HWKRGV�RI�$FKLHYLQJ�*DV�3URWHFWLRQ�6FRUHV�
�

7KH�DSSURSULDWH� OHYHO�RI�SUHFDXWLRQV�� WR�EH�GHVLJQHG� LQ�DFFRUGDQFH�ZLWK� WKH�SRLQW�VFRULQJ�
V\VWHP�RI�%6�������VKRXOG� WKHUHIRUH�EH�GHWHUPLQHG� IRU� WKH�VSHFLILF� W\SH�RI�GHYHORSPHQWV�
EDVHG�RQ�WKH�*69�DQG�&6�RI�WKH�VLWH���7KHVH�PD\�LQFOXGH�D�FRPELQDWLRQ�RI�WZR�RU�PRUH�RI�
WKH� IROORZLQJ� WKUHH� W\SHV� RI� SURWHFWLRQ� PHDVXUHV�� ZKLFK� FRXOG� EH� XVHG� WR� DFKLHYH� WKH�
UHTXLUHG�VFRUH��

�
x� 7KH�VWUXFWXUDO�EDUULHU�RI�WKH�IORRU�VODE��RU�RI�WKH�EDVHPHQW�VODE�DQG�ZDOOV�LI�D�EDVHPHQW�

LV�SUHVHQW��
x� 9HQWLODWLRQ�PHDVXUHV��DQG�
x� *DV� UHVLVWDQW�PHPEUDQH�ZKLFK�PD\� LQFOXGH�DQ�HOHPHQW� RI� YHULILFDWLRQ� DQG�SRWHQWLDOO\�

LQWHJULW\�WHVWLQJ��
�

9HULILFDWLRQ�DQG�LQWHJULW\�WHVWLQJ�VKRXOG�EH�XQGHUWDNHQ�LQ�DFFRUGDQFH�ZLWK�&,5,$�UHSRUW�&����
µ*RRG� SUDFWLFH� RQ� WKH� WHVWLQJ� DQG� YHULILFDWLRQ� RI� SURWHFWLRQ� V\VWHPV� IRU� EXLOGLQJV� DJDLQVW�
KD]DUGRXV�JURXQG�JDVHV¶��������DQG�ZRXOG�EH�GHWDLOHG�LQ�D�5HPHGLDWLRQ�0HWKRG�6WDWHPHQW�
UHSRUW�LQ�DGYDQFH�RI�FRQVWUXFWLRQ�ZKLFK�VKRXOG�EH�DJUHHG�ZLWK�WKH�/RFDO�3ODQQLQJ�$XWKRULW\��

�
7KH� SRLQWV� DFKLHYHG� IRU� HDFK� HOHPHQW� RI� WKH� JURXQG� JDV� SUHFDXWLRQV� DUH� VXPPDULVHG� LQ�
7DEOHV� ��� �� DQG��� RI� WKH�%ULWLVK�6WDQGDUG�� � 7KHVH� WDEOHV� DUH� UHSURGXFHG� LQ� WKH� IROORZLQJ�
SDJHV��
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�
�
���� *URXQG�*DV�$QDO\VLV�
�
������ *DV�6FUHHQLQJ�9DOXH�	�6LWH�&ODVVLILFDWLRQ�
�

7KH�JURXQG�JDV�PRQLWRULQJ�KDV�LGHQWLILHG�PD[LPXP�PHWKDQH�DQG�PD[LPXP�FDUERQ�GLR[LGH�
FRQFHQWUDWLRQV� RI� �����Y�Y� DQG� ������Y�Y� UHVSHFWLYHO\�� � ,Q� WKH� DEVHQFH�RI� D�PHDVXUDEOH�
VWHDG\�IORZ�UDWH�� WKH�OLPLW�RI�GHWHFWLRQ�RI� WKH�JDV�PRQLWRULQJ�LQVWUXPHQW������ O�K��VKRXOG�EH�
XWLOLVHG���7KH�DWPRVSKHULF�SUHVVXUH�WUHQGV�QRWHG�GXULQJ�WKH�PRQLWRULQJ�SHULRG�GR�QRW�DSSHDU�
WR�KDYH�DIIHFWHG�WKH�JURXQG�JDV�FRQFHQWUDWLRQV�UHFRUGHG��

�
7KH�*69�IRU�PHWKDQH�DW�WKH�VLWH�PD\�EH�FDOFXODWHG�DV�IROORZV��

�
x� ����[����������� ��������O�K�
�
7KH�*69�IRU�FDUERQ�GLR[LGH�DW�WKH�VLWH�PD\�EH�FDOFXODWHG�DV�IROORZV��

�
x� ����[������������ ��������O�K�

�
7KHUHIRUH��ZLWK�D�PD[LPXP�*69�RI��������O�K��WKH�VLWH�PD\�LQLWLDOO\�EH�FODVVLILHG�DV�µ&6�¶��LQ�
DFFRUGDQFH�ZLWK�7DEOH���RI�%6������DQG�EDVHG�RQ�WKH�YLVLWV�XQGHUWDNHQ��+RZHYHU��ZKHUH�
PHWKDQH�FRQFHQWUDWLRQV�H[FHHG����E\�YROXPH�DQG�FDUERQ�GLR[LGH�FRQFHQWUDWLRQV�H[FHHG�
��� E\� YROXPH�� WKH� %ULWLVK� 6WDQGDUG� UHFRPPHQGV� WKDW� FRQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR�
LQFUHDVLQJ�WKH�JURXQG�JDV�UHJLPH�IURP�&6��WR�&6����
�
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%DVHG�RQ� WKH�PRQLWRULQJ� UHVXOWV�REWDLQHG�DW� WKH�VLWH��PHWKDQH�FRQFHQWUDWLRQV�RYHU����E\�
YROXPH�KDYH�RQO\�EHHQ�UHFRUGHG� LQ�RQH� ORFDWLRQ�RQ� WZR�RI� WKH�PRQLWRULQJ�YLVLWV�� L�H��:6��
�*URXQG�(QJLQHHULQJ��ZKHUH�K\GURFDUERQ�LPSDFWHG�VRLOV�KDYH�EHHQ�LGHQWLILHG�LQ�WKH�ZHVWHUQ�
SRUWLRQ�RI�WKH�VLWH���&DUERQ�GLR[LGH�FRQFHQWUDWLRQV�RYHU����E\�YROXPH�ZHUH�DOVR�UHFRUGHG�
ZLWKLQ�:6���*URXQG�(QJLQHHULQJ���DV�ZHOO�DV�ZLWKLQ� WKUHH�RWKHU�JDV�PRQLWRULQJ�VWDQGSLSHV�
LQVWDOOHG�E\�*HR'\QH�DW�WKH�VLWH��L�H��ZLWKLQ�:6�����:6����DQG�:6�������
�
*LYHQ�WKH�GLVWDQFHV�EHWZHHQ�WKH�K\GURFDUERQ�LPSDFWHG�VRLOV� LQ�WKH�ZHVWHUQ�SRUWLRQ�RI�WKH�
VLWH� �ZKHUH� WKH�KLJKHVW�PHWKDQH�DQG�FDUERQ�GLR[LGH�FRQFHQWUDWLRQV�KDYH�EHHQ� UHFRUGHG��
DQG� WKH� ORFDWLRQV� RI� :6���� DQG� :6���� �DQG� DOVR� :6���� IXUWKHU� WR� WKH� HDVW��� LW� LV�
FRQVLGHUHG�WKDW�WKH�DUHDV�RI�K\GURFDUERQ�LPSDFWHG�JURXQG�DUH�XQOLNHO\�WR�EH�WKH�FDXVH�RI�
WKH�QRWDEOH�FDUERQ�GLR[LGH�FRQFHQWUDWLRQV�UHFRUGHG�ZLWKLQ�WKH�RWKHU�PRQLWRULQJ�SRLQWV���,W�LV�
FRQVLGHUHG�SRVVLEOH�WKDW� WKH�VRXUFH�RI�FDUERQ�GLR[LGH�PD\�WKHUHIRUH�EH�WKH�SHDW���RUJDQLF�
VRLOV�ZLWKLQ�WKH�QDWXUDO�GULIW�GHSRVLWV�XQGHUO\LQJ�WKH�VLWH���,Q�YLHZ�RI�WKLV��LW�LV�UHFRPPHQGHG�
WKDW�WKH�VLWH�LV�XSOLIWHG�WR�µ&6�¶��

�
������ %XLOGLQJ�7\SH�

�
:H�XQGHUVWDQG�WKDW�LW�LV�SURSRVHG�WR�FRQVWUXFW�ORZ�ULVH�UHVLGHQWLDO�SURSHUWLHV�DW�WKH�VLWH���,Q�
DFFRUGDQFH� ZLWK� 7DEOH� �� RI� %6� ������ %XLOGLQJ� 7\SH� $� LV� FRQVLGHUHG� WR� EH� WKH� PRVW�
DSSURSULDWH�FODVVLILFDWLRQ��
�

������ *DV�3URWHFWLRQ�6FRUH�
�
2Q� WKH� EDVLV� RI� &KDUDFWHULVWLF� 6LWXDWLRQ� �&6��� DQG� WKH� GHYHORSPHQW� SURSRVDOV� ZLWK�
VWUXFWXUHV�WKDW�PD\�EH�GHVLJQDWHG�DV�%XLOGLQJ�7\SH�$�DQG�LQ�DFFRUGDQFH�ZLWK�7DEOH���RI�%6�
����������$��������WKH�PLQLPXP�JDV�SURWHFWLRQ�VFRUH�IRU�WKH�VLWH�LV�����SRLQWV��
�

������ &RPPHQWV�
�

,Q�VXPPDU\��QRWDEOH�FRQFHQWUDWLRQV�RI�PHWKDQH�DQG�FDUERQ�GLR[LGH�KDYH�EHHQ�GHWHFWHG�DW�
WKH� VLWH�� EXW� QR� VLJQLILFDQW� IORZ� UDWHV� KDYH� EHHQ� UHFRUGHG� GXULQJ� WKH� SURJUDPPH� RI� JDV�
PRQLWRULQJ�XQGHUWDNHQ����
�
7KH�UHVXOWV�RI�WKH�JDV�PRQLWRULQJ�LQGLFDWH�WKDW�&6��JURXQG�JDV�SUHFDXWLRQV�ZLOO�EH�UHTXLUHG�
ZLWKLQ�WKH�SURSRVHG�SORWV�EDVHG�RQ�D�JDV�SURWHFWLRQ�VFRUH�RI�����SRLQWV�DQG�LQ�DFFRUGDQFH�
ZLWK�%6������������$����������)XUWKHU�FRPPHQWV�DUH�FRQWDLQHG�ZLWKLQ�6HFWLRQ�������RI�WKLV�
UHSRUW����
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���� 5(9,6('�&21&(378$/�6,7(�02'(/�
�
�
���� ,QWURGXFWLRQ�
�

,Q�DFFRUGDQFH�ZLWK�JRRG�SUDFWLFH��WKH�&RQFHSWXDO�6LWH�0RGHO��&60��IRU�WKH�VLWH�VKRXOG�EH�
UHILQHG� IROORZLQJ� DFTXLVLWLRQ� DQG� FROOHFWLRQ� RI� DGGLWLRQDO� GDWD� IROORZLQJ� FRPSOHWLRQ� RI� WKH�
VXSSOHPHQWDU\�3KDVH�,,�VLWH�LQYHVWLJDWLRQ�ZRUNV��

�
2XU�UHYLVHG�DVVHVVPHQW�IROORZLQJ�WKH�DFTXLVLWLRQ�DQG�FROOHFWLRQ�RI�LQIRUPDWLRQ�IURP�WKH�VLWH�
LQYHVWLJDWLRQ�ZRUNV�LV�SURYLGHG�LQ�7DEOH�����
�
,Q�SUHSDULQJ�WKLV�&60�� LW�KDV�EHHQ�DVVXPHG�WKDW�FRQVWUXFWLRQ�SHUVRQQHO� LQYROYHG�ZLWK� WKH�
GHYHORSPHQW� RI� WKH� VLWH� �W\SLFDOO\� VKRUW� WHUP� �DFXWH�� H[SRVXUH�� ZLOO� DGRSW� DOO� QHFHVVDU\�
SHUVRQDO�SURWHFWLYH�HTXLSPHQW��33(�DQG�53(�HWF���DQG�FRQILUP�WR�DOO�DSSURSULDWH�KHDOWK�DQG�
VDIHW\�UHTXLUHPHQWV��LQFOXGLQJ�WKHLU�VLWH�VSHFLILF�5LVN�$VVHVVPHQWV�DQG�0HWKRG�6WDWHPHQWV�
�5$06��� 6LWH� ZRUNHUV� KDYH� WKHUHIRUH� QRW� EHHQ� LQFOXGHG� ZLWKLQ� WKH� IROORZLQJ� WDEOH�� DV�
DGRSWLRQ�RI�WKHVH�DSSURSULDWH�PLWLJDWLRQ�PHDVXUHV�ZLOO�XOWLPDWHO\�UHVXOW�LQ�DQ�RYHUDOO�ORZ�ULVN�
RI�H[SRVXUH�WR�WKH�&�3�5�OLQNDJHV�LGHQWLILHG��

�
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TABLE 13 – RISK ASSESSMENT SUMMARY TABLE 
 

Potential 
Contaminant 

Source 
[C]  

Potential 
Pathway(s) 

[P] 

Potential 
Receptor 

[R] 

Probability 
of  

CPR 
Linkage 

Consequence 
of  

CPR Linkage 

Risk Level Comments / Justification Residual Risk 
After Remedial 

/ Mitigation 
Measures 

General Made Ground 
& Near Surface Soils  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Direct contact, 
ingestion and/ or 
inhalation of 
fugitive dust & 
vapours 

End users Likely Medium Moderate Based on the chemical contamination assessment undertaken, the majority of the 
Made Ground and Natural Strata at the site (outside of the areas where hydrocarbon 
impaction has been noted) may be considered to be uncontaminated for the 
proposed residential end-use. 
 
The supplementary Phase II works have revealed elevated concentrations of certain 
TPH carbon fractions (in relation to the proposed residential end use) in the natural 
soils in localised areas around / adjacent to the on and off-site above ground fuel 
storage tank areas.    
 
End users may come into contact with the in-situ soils and / or via exposure from the 
inhalation of residual hydrocarbon vapours.   
Remedial / mitigation measures required. 
 

Low 

Plant uptake End users Likely Medium Moderate Based on the chemical contamination assessment undertaken, the majority of the 
Made Ground and Natural Strata at the site (outside of the areas where hydrocarbon 
impaction has been noted) may be considered to be uncontaminated for the 
proposed residential end-use. 
 
The supplementary Phase II works have revealed elevated concentrations of certain 
TPH carbon fractions (in relation to the proposed residential end use) in the natural 
soils in localised areas around / adjacent to the on and off-site above ground fuel 
storage tank areas.    
 
The consumption of home-grown produce may be anticipated at the site. 
Remedial / mitigation measures required. 
 
 
 
 
 
 
 
 

Low 
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TABLE 13 – RISK ASSESSMENT SUMMARY TABLE 
 

Potential 
Contaminant 

Source 
[C]  

Potential 
Pathway(s) 

[P] 

Potential 
Receptor 

[R] 

Probability 
of  

CPR 
Linkage 

Consequence 
of  

CPR Linkage 

Risk Level Comments / Justification Residual Risk 
After Remedial 

/ Mitigation 
Measures 

General Made Ground 
& Near Surface Soils  
Cont. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vertical and 
lateral migration 

Neighbouring 
properties / land 

Low 
Likelihood 

Medium Moderate/Low Based on the chemical contamination assessment undertaken, the majority of the 
Made Ground and Natural Strata at the site (outside of the areas where hydrocarbon 
impaction has been noted) may be considered to be uncontaminated for the 
proposed residential end-use. 
 
The supplementary Phase II works have revealed elevated concentrations of certain 
TPH carbon fractions (in relation to the proposed residential end use) in the natural 
soils in localised areas around / adjacent to the on and off-site above ground fuel 
storage tank areas.    
 
Potentially mobile hydrocarbon contamination has been identified during the intrusive 
works carried out in localised areas situated relatively close to site boundaries.  
No free product / non-aqueous phase liquids (NAPLs) were identified floating on the 
surface of the groundwater during the water level monitoring visits. 
 
Remedial / mitigation measures required locally. 
Further inspection and assessment works are recommended beneath the 
locations of the tanks (following removal), including to assess the potential off-
site migration of contamination.   
 

Low – subject to 
the findings of the 
further works 

Leaching of 
Contaminants 
through 
unsaturated zone 
and/or vertical 
and lateral 
migration 
 
 
 
 
 
 
 
 

Controlled Waters 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Low 
Likelihood 
 
 
 
 
 
 
 
 
 
 
 
 
 

Medium 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Moderate/Low 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Based on the chemical contamination assessment undertaken, the majority of the 
Made Ground and Natural Strata at the site (outside of the areas where hydrocarbon 
impaction has been noted) may be considered to be uncontaminated for the 
proposed residential end-use. 
 
The supplementary Phase II works have revealed elevated concentrations of certain 
TPH carbon fractions (in relation to the proposed residential end use) in the natural 
soils in localised areas around / adjacent to the on and off-site above ground fuel 
storage tank areas.    
 
Potentially mobile hydrocarbon contamination has been identified during the intrusive 
works carried out in localised areas situated relatively close to site boundaries.  
No free product / non-aqueous phase liquids (NAPLs) were identified floating on the 
surface of the groundwater during the water level monitoring visits. 
 

Low – subject to 
the findings of the 
further works  
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TABLE 13 – RISK ASSESSMENT SUMMARY TABLE 
 

Potential 
Contaminant 

Source 
[C]  

Potential 
Pathway(s) 

[P] 

Potential 
Receptor 

[R] 

Probability 
of  

CPR 
Linkage 

Consequence 
of  

CPR Linkage 

Risk Level Comments / Justification Residual Risk 
After Remedial 

/ Mitigation 
Measures 

General Made Ground 
& Near Surface Soils  
Cont. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Leaching of 
Contaminants 
through 
unsaturated zone 
and/or vertical 
and lateral 
migration 
Cont. 

Controlled Waters Low 
Likelihood 
 

Medium Moderate/Low The drift deposits and the bedrock underlying the site comprise ‘Unproductive Strata’.  
The site is not situated within a groundwater Source Protection Zone and there are 
no groundwater abstractions recorded within 250m of the site.  The closest surface 
watercourse is an open drain (known as Edward Road Dyke) along the southern 
boundary of the site, with the closest surface water abstraction situated 
approximately 228m north-west of the site for farmland irrigation purposes. 
   
Remedial / mitigation measures required locally. 
Further inspection and assessment works are recommended beneath the 
locations of the tanks (following removal), including to assess the potential off-
site migration of contamination (and potential risks to Controlled Waters).   
 

Low – subject to 
the findings of the 
further works 
 

Direct contact or 
contact with 
vapours 

Plastic buildings 
products (i.e. 
water supply 
pipes) 

Low 
Likelihood 

Medium Moderate/Low The supplementary Phase II works have revealed elevated concentrations of certain 
TPH carbon fractions locally which may pose a risk to plastic water supply pipes. 
 
Protection of potable water supply pipes are considered likely to be required in 
the areas of hydrocarbon impacted soils.  However, elsewhere at the site outside 
of the areas of hydrocarbon impaction, no protection of potable water supply pipes is 
considered necessary.   
 
With respect to buried concrete; the site falls into a range between Design Class DS-
1 and DS-5 and an Aggressive Chemical Environment for Concrete (ACEC) 
classification of AC-1s to AC-4s (BRE Spec. Digest 1:2005).  An appropriate concrete 
mix should be adopted for all buried concrete in contact with the ground.   

Low 

Fuel Storage Tanks  
& Pipelines 

Leakages and 
spillages 

Soil and 
groundwater 

Likely  Medium Moderate  The existing tanks should be removed and the surrounding ground inspected and 
assessed and if necessary remediated and validated.   
 
 

To be confirmed 
following tank 
removal / 
validation works 

Made Ground, 
Hydrocarbon Impacted 
Soils & Natural Drift 
Deposits 

Vertical and 
lateral migration 
of ground gases 
and hydrocarbon 
vapours to indoor 
air 

End users of new 
buildings 
(asphyxiation) or 
new buildings 
(damage via 
explosion) 

Low 
Likelihood 

Severe Moderate Based on the findings of the ground gas monitoring, elevated concentrations of 
carbon dioxide have been identified at the site, along with elevated concentrations of 
methane locally. 
Gas protection measures required in proposed new buildings.   

Low 
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���� &21&/86,216�	�5(&200(1'$7,216�
�
�
���� 6LWH�6XPPDU\��
�

$W� WKH� WLPH�RI�RXU� LQWUXVLYH�ZRUNV�� WKH�VLWH�FRPSULVHG�D� IRUPHU�SODQW�QXUVHU\�ZLWK� UHFHQWO\�
GHPROLVKHG� JUHHQKRXVHV� LQ� WKH�ZHVWHUQ� WZR� WKLUGV� RI� WKH� VLWH� DQG� D� JUDVVHG� ILHOG� LQ� WKH�
HDVWHUQ� WKLUG�� � %XQGHG� DERYH� JURXQG� IXHO� VWRUDJH� WDQNV� DVVRFLDWHG�ZLWK� D� GLVXVHG�ERLOHU�
KRXVH�ZHUH�VLWXDWHG�LQ�WKH�QRUWK�ZHVWHUQ�SRUWLRQ�RI�WKH�VLWH���$Q�RII�VLWH�VPDOO�DERYH�JURXQG�
KHDWLQJ�RLO�VWRUDJH�WDQN�DVVRFLDWHG�ZLWK�DQ�RII�VLWH�YDFDQW�UHVLGHQWLDO�SURSHUW\�ZDV�SUHVHQW�
DGMDFHQW�WR�WKH�VRXWK�ZHVWHUQ�SRUWLRQ�RI�WKH�VLWH����
�
3UHYLRXV� JURXQG� LQYHVWLJDWLRQ� ZRUNV� FDUULHG� RXW� *URXQG� (QJLQHHULQJ� LQ� ����� LGHQWLILHG�
K\GURFDUERQ�LPSDFWHG�VRLOV�DURXQG�WKH�RQ�DQG�RII�VLWH�DUHDV�RI�DERYH�JURXQG�WDQNV�����
�
7KH� VLWH� LV� LQGLFDWHG� WR� EH� GLUHFWO\� XQGHUODLQ� E\� VXSHUILFLDO� 7LGDO� )ODW� 'HSRVLWV� ZLWK� WKH�
XQGHUO\LQJ�VROLG�JHRORJ\�LGHQWLILHG�DV�WKH�2[IRUG�&OD\�)RUPDWLRQ��

�
���� *HRWHFKQLFDO�,QIRUPDWLRQ�
�
������ *URXQG�&RQGLWLRQV�
�

0DGH� *URXQG� ZDV� HQFRXQWHUHG� LQ� WKH� H[SORUDWRU\� KROHV� DGYDQFHG� LQ� WKH� DSSUR[LPDWH�
ZHVWHUQ� WZR�WKLUGV�RI� WKH�VLWH�DW�JHQHUDOO\�VLPLODU�GHSWKV� WR� WKRVH�HQFRXQWHUHG�E\�*URXQG�
(QJLQHHULQJ�� L�H��JHQHUDOO\� WR�GHSWKV�RI�XS�WR�����P�EHJO��DOWKRXJK� ORFDOLVHG�GHHSHU�0DGH�
*URXQG� WR� D� GHSWK� RI� ����P� EHJO� ZDV� ORFDOO\� HQFRXQWHUHG� �LQ� %+��� LQ� WKH� IDU� ZHVWHUQ�
SRUWLRQ����
�
$�SODQ�VKRZLQJ�WKH�GHSWK�WR�WKH�EDVH�RI�WKH�0DGH�*URXQG�DW�WKH�H[SORUDWRU\�KROH�ORFDWLRQV�
LV�SUHVHQWHG�LQ�$SSHQGL[�9,,�RI�WKLV�UHSRUW��)LJXUH�1R��'�����������
�
1R�0DGH�*URXQG�ZDV�HQFRXQWHUHG�ZLWKLQ� WKH�HDVWHUQ� WKLUG�RI� WKH�VLWH�ZKLFK�FRPSULVHG�D�
JUDVVHG� ILHOG� ZKHUH�1DWXUDO� 7RSVRLO� ZDV� HQFRXQWHUHG� DW� VXUIDFH� WR� DQ� DYHUDJH� GHSWK� RI�
����P�EHJO��
�
7KH�1DWXUDO�6WUDWD�HQFRXQWHUHG�DFURVV�WKH�VLWH�ZDV�QRWHG�WR�EH�KLJKO\�YDULDEOH�ERWK�ODWHUDOO\�
DQG�YHUWLFDOO\�LQ�WHUPV�RI�VWUHQJWK�DQG�FRPSRVLWLRQ�DQG�LQFOXGHG�&/$<�DQG�6,/7�DQG�ORFDOO\�
6$1'�DVVRFLDWHG�ZLWK�WKH�7LGDO�)ODW�'HSRVLWV����
�
7KH�&/$<�DQG�6,/7�VRLOV�ZHUH�QRWHG�WR�YDU\�EHWZHHQ�VRIW�DQG�ILUP�DW�VKDOORZ�GHSWK��ZLWK�
WKH� ILUP� VRLOV� UDSLGO\� EHFRPLQJ� VRIW� ZLWK� LQFUHDVHG� GHSWK�� � ,Q� DGGLWLRQ�� 3($7� ZDV�
HQFRXQWHUHG�DW�YDULDEOH�GHSWKV�ZLWKLQ�D�QXPEHU�RI� WKH�H[SORUDWRU\�KROHV�DGYDQFHG�DFURVV�
WKH� VLWH�� DORQJ�ZLWK� REVHUYDWLRQV� RI� KRUL]RQV� �� SRFNHWV�ZLWK� D� YDULDEOH� FRQWHQW� RI� RUJDQLF�
PDWWHU�ZLWKLQ� WKH�&OD\��6LOW�DQG�6DQG�GHSRVLWV�� �)RU�H[DPSOH��D�����P�WKLFNQHVV�RI�3($7�
ZDV�HQFRXQWHUHG�DW�D�GHSWK�RI�����P�WR�����P�EHJO��LQ�:6�����LQ�WKH�ZHVWHUQ�WKLUG�RI�WKH�
VLWH���3($7�LQFOXVLRQV�RU�EDQGV�ZHUH�QRWHG�LQ���1R��RI�WKH���1R��FDEOH�SHUFXVVLRQ�ERUHKROHV�
DW�GHSWKV�UDQJLQJ�EHWZHHQ�����P�EHJO�DQG�XS�WR������P�EHJO���
�
%HQHDWK�WKH�7LGDO�)ODW�'HSRVLWV��D�ILUP�RU�VWLII�&/$<�ZDV�HQFRXQWHUHG�IURP�GHSWKV�UDQJLQJ�
EHWZHHQ�����P�WR������P�EHJO��XQGHUODLQ�E\�YHU\�VWLII�&/$<��DVVRFLDWHG�ZLWK�WKH�EHGURFN�RI�
WKH�2[IRUG�&OD\�)RUPDWLRQ���

�
�
�
�
�
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������ )RXQGDWLRQ�'HVLJQ�
�

%DVHG�RQ� WKH�HYLGHQFH�RI�RXU�ZRUNV�DQG� LUUHVSHFWLYH�RI�SURSRVHG� ILQLVKHG� OHYHOV��D�SLOHG�
IRXQGDWLRQ� VROXWLRQ� LV� UHFRPPHQGHG� IRU� WKH� SURSRVHG� GHYHORSPHQW�� � 7KH� ILQGLQJV� RI� WKH�
FDEOH�SHUFXVVLYH�ERUHKROHV�VKRXOG�EH�SURYLGHG�WR�D�VSHFLDOLVW�FRQWUDFWRU�V��WR�DVVLVW�ZLWK�WKH�
GHVLJQ�RI�D�SLOHG�IRXQGDWLRQ�VROXWLRQ�IRU�WKH�SURSRVHG�GHYHORSPHQW��
�
7KH�XVH�RI�WUDGLWLRQDO�VKDOORZ�IRXQGDWLRQV��L�H��VWULSV�DQG�UDIWV��DUH�FRQVLGHUHG�XQVXLWDEOH�IRU�
WKH�VLWH���7KLV�LV�GXH�WR�WKH�SUHVHQFH�RI�3HDW�DQG���RU�RWKHU�RUJDQLF�VRLOV��ZKLFK�DUH�SUHVHQW�
VSRUDGLFDOO\�DW�YDULDEOH�GHSWKV�EHQHDWK�WKH�VLWH��WRJHWKHU�ZLWK�RWKHU�VRLOV�RI�ORZ�JHRWHFKQLFDO�
FRPSHWHQF\�ZKLFK�ZRXOG�SUHFOXGH�WKH�XVH�RI�D�VKDOORZ�IRXQGDWLRQ�VROXWLRQ�GXH�WR�WKH�SRRU�
JURXQG�EHDULQJ�FDSDFLW\�DVVRFLDWHG�ZLWK�WKHVH�VRLOV��

�
������ )ORRU�6ODE�'HVLJQ�	�*URXQG�*DVHV��
�

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�JURXQG�JDV�PRQLWRULQJ�XQGHUWDNHQ��DQG�RXU�XQGHUVWDQGLQJ�RI�WKH�
GHYHORSPHQW� SURSRVDOV�� WKH� VLWH� KDV� EHHQ� FODVVLILHG� DV� &KDUDFWHULVWLF� 6LWXDWLRQ� &6��� LQ�
DFFRUGDQFH� ZLWK� 7DEOH� �� RI� %6����������$������� µ&RGH� RI� SUDFWLFH� IRU� WKH� GHVLJQ� RI�
SURWHFWLYH�PHDVXUHV�IRU�PHWKDQH�DQG�FDUERQ�GLR[LGH�JURXQG�JDVHV�IRU�QHZ�EXLOGLQJV¶���
�
7DNLQJ� DFFRXQW� RI� WKH� FXUUHQW� GHYHORSPHQW� SURSRVDOV� WR� FRQVWUXFW� ORZ�ULVH� UHVLGHQWLDO�
SURSHUWLHV�DW� WKH�VLWH�� WKH�SURSRVHG�VWUXFWXUHV�DUH�FRQVLGHUHG� WR�EH�FODVVLILHG�DV�%XLOGLQJ�
7\SH�$�LQ�DFFRUGDQFH�ZLWK�7DEOH���RI�%6������
�
2Q�WKH�EDVLV�RI�&KDUDFWHULVWLF�6LWXDWLRQ�&6��DQG�WKH�GHYHORSPHQW�SURSRVDOV�ZLWK�EXLOGLQJV�
GHVLJQDWHG�DV�%XLOGLQJ�7\SH�$�DQG�LQ�DFFRUGDQFH�ZLWK�7DEOH���RI�%6������WKH�PLQLPXP�JDV�
SURWHFWLRQ�VFRUH�IRU�WKH�VLWH�LV�����SRLQWV��
�
$SSURSULDWH� SUHFDXWLRQV� VKRXOG� WKHUHIRUH� EH� LQFOXGHG� ZLWKLQ� WKH� GHVLJQ� RI� WKH� SURSRVHG�
EXLOGLQJV� WR�DFFRPPRGDWH� WKH� UHTXLUHPHQWV�RI� WKLV�FODVVLILFDWLRQ�� �7KH� IROORZLQJ�PLWLJDWLRQ�
PHDVXUHV�DUH�FRQVLGHUHG�DSSURSULDWH�IRU�WKH�VLWH�WR�DFKLHYH�WKH�UHTXLUHG�OHYHO�RI�SURWHFWLRQ�
WR�GZHOOLQJV��
�
x� 6XVSHQGHG�IORRUV��L�H��EHDP�DQG�EORFN���EHDP�DQG�WKHUPDO�LQVXODWLRQ�LQILOO�� ���3RLQWV���
x� 3URYLVLRQ�RI�D�FOHDU�YHQWLODWHG�YRLG�DQG�SHULVFRSLF�DLU�EULFN�YHQWLODWLRQ�RQ� WZR�VLGHV�RI�

HDFK� GZHOOLQJ� ZLWK� VXIILFLHQW� VXE�IORRU� FURVV� YHQWLODWLRQ� JDSV�  � ���� 3RLQWV� �*RRG�
3HUIRUPDQFH�&OHDU�9RLG�'LVSHUVDO�/D\HU����

x� 7R� DFKLHYH� D� 9HU\� *RRG� 3HUIRUPDQFH� &OHDU� 9RLG� 'LVSHUVDO� /D\HU� ����� SRLQWV�� LQ�
DFFRUGDQFH�ZLWK�%6������WKH�QXPEHU�RI�VLGH�YHQWV��L�H��DLU�EULFNV��IRU�D�VPDOO�WR�PHGLXP�
ZLGWK�EXLOGLQJV��XS�WR���P��VKRXOG�EH�����PP��P�UXQ�RI�ZDOO�RQ�DW�OHDVW�WZR�VLGHV��RU�
���PP��SHU�VTXDUH�PHWUH�RI� IORRU�DUHD��ZKLFKHYHU�JLYHV� WKH�JUHDWHU�DUHD�RI�RSHQLQJ���
7KH�PLQLPXP� FOHDU� YRLG� VSDFH� VKRXOG� EH� ���PP� �VROHO\�ZLWK� UHVSHFW� WR� JURXQG� JDV�
PHDVXUHV�±�H[FOXGHV�1+%&�FRQVLGHUDWLRQV��DQG�WKHUH�VKRXOG�EH�IRXU�RU�ILYH�WLPHV�WKH�
DUHD�RI�WKH�VLGH�YHQWV�SURYLGHG�WR�WKH�LQWHUQDO�REVWUXFWLRQV��L�H��EHDPV��WR�SURYLGH�VXE�
IORRU�FURVV�YHQWLODWLRQ��

x� 3URYLVLRQ� RI� D� ZHOO� LQVWDOOHG� DQG� YHULILHG� ORZ� SHUPHDELOLW\� SURSULHWDU\� JDV� UHVLVWDQW�
PHPEUDQH� ���3RLQWV��
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x� 7KH� PHPEUDQH� VKRXOG� KDYH� SURYHQ� UHVLVWDQFH� WR� WKH� JURXQG� JDVHV� RI� FRQFHUQ��
LQFOXGLQJ� PHWKDQH� DQG� FDUERQ� GLR[LGH�� � ,W� VKRXOG� DOVR� EH� QRWHG� WKDW� K\GURFDUERQ�
LPSDFWHG�VRLOV�KDYH�EHHQ�HQFRXQWHUHG� LQ� WKH� LPPHGLDWH� YLFLQLW\�RI� WKH� EXQGHG�DERYH�
JURXQG�IXHO�VWRUDJH�WDQNV�DQG�WKH�VPDOO��RII�VLWH��KHDWLQJ�RLO� WDQN��LQ�WKH�QRUWK�ZHVWHUQ�
DQG� VRXWK�ZHVWHUQ� SRUWLRQV� RI� WKH� VLWH��� � $OWKRXJK� UHPHGLDO� ZRUNV� DUH� WR� EH�
UHFRPPHQGHG�LQ�UHODWLRQ�WR�WKHVH�VRLOV��UHVLGXDO�K\GURFDUERQV�PD\�XOWLPDWHO\�UHPDLQ�LQ�
WKH�JURXQG���,Q�YLHZ�RI�WKLV��IRU�WKH�SORWV�FRQVWUXFWHG�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�WKHVH�
DUHDV�� WKH� JDV� SURWHFWLRQ� PHDVXUHV� VKRXOG� DOVR� EH� GHVLJQHG� WR� PLWLJDWH� DJDLQVW� WKH�
SRWHQWLDO�LQJUHVV�RI�DQ\�UHPDLQLQJ�K\GURFDUERQ�YDSRXUV�DQG�QXLVDQFH�RGRXUV��VXEMHFW�WR�
WKH� ILQDO� SURSRVHG� OD\RXW� DQG� WKH� RXWFRPH�RI� IXUWKHU� LQYHVWLJDWLRQ� �� GHOLQHDWLRQ�ZRUNV�
DQG�DQ\�VRXUFH�UHPRYDO�ZRUNV��

x� 7KH�PHPEUDQH�VKRXOG�EH�VXLWDEO\� ODSSHG�DQG�VHDOHG�DQG�VKRXOG�EH�H[WHQGHG�DFURVV�
ZDOO�FDYLWLHV�DQG� ODSSHG�ZLWK�FDYLW\� WUD\V�WR�HIIHFWLYHO\�H[FOXGH�JURXQG�JDVHV�IURP�WKH�
IRRWSULQW�RI�WKH�SURSRVHG�EXLOGLQJV���7KH�PHPEUDQH�VKRXOG�EH�LQVSHFWHG�E\�D�WKLUG�SDUW\�
LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�&,5,$�&�����

x� 7KH� PHPEUDQH� PXVW� EH� VXLWDEO\� UREXVW� WR� ZLWKVWDQG� WKH� FRQVWUXFWLRQ� SURFHVV� DQG�
VKRXOG� EH� VXLWDEO\� SURWHFWHG� IROORZLQJ� LQVWDOODWLRQ� DQG� LQVSHFWLRQ� WR�PLQLPLVH�GDPDJH�
GXULQJ�FRQVWUXFWLRQ��

x� 6HUYLFH�SHQHWUDWLRQV� WKURXJK� WKH�PHPEUDQH�VKRXOG�EH�NHSW� WR�D�PLQLPXP�DQG�VKRXOG�
EH�VXLWDEO\�VHDOHG�WR�WKH�PHPEUDQH���:KHUH�WKH�VHUYLFH�SHQHWUDWLRQV��W\SLFDOO\����PP�
SLSHV��DUH�WR�EH�XVHG�DV�GXFWLQJ�IRU�VPDOOHU�VHUYLFH�SLSHV��H�J��ZDWHU��HOHFWULFLW\�RU�JDV�
VXSSO\�HWF��WKH�GXFWV�VKRXOG�EH�VHDOHG�E\�WKH�LQMHFWLRQ�RI�D�VXLWDEOH�GHSWK�RI�SDUWLDOO\�RU�
IXOO\�FORVHG�FHOO�H[SDQGLQJ�IRDP��ZLWK�OLTXLG�JDV�PHPEUDQH�SDLQWHG�RYHU�WKH�WRS��

�
7KH� IRUHJRLQJ� SUHFDXWLRQV�ZRXOG� VFRUH� ����3RLQWV� �EDVHG� RQ� D�*RRG�3HUIRUPDQFH�&OHDU�
9RLG� 'LVSHUVDO� /D\HU�� LQ� DFFRUGDQFH� ZLWK� %6����� ������$�������� DQG� DUH� WKHUHIRUH�
FRQVLGHUHG�DSSURSULDWH�IRU�WKH�SORWV��
�
$OWHUQDWLYH�IORRU�VODE�DQG�JURXQG�JDV�SURWHFWLRQ�PHDVXUHV�WKDW�JLYH�D�PLQLPXP�SURWHFWLRQ�
VFRUH�RI�����3RLQWV�PD\�EH�DGRSWHG�DW� WKH�VLWH�� WR�VXLW� WKH� UHTXLUHPHQWV�RI� WKH�&OLHQW�DQG�
VXEMHFW�WR�/RFDO�$XWKRULW\�DSSURYDO���
�
,Q�RUGHU�WR�DFFRUG�ZLWK�7DEOH���RI�%6�����ZKHUH�D�JDV�UHVLVWDQW�PHPEUDQH�LV�SURSRVHG�DV�
SDUW�RI�JDV�SURWHFWLRQ�PHDVXUHV��WKH�PHPEUDQH�VKRXOG�EH�LQVWDOOHG��LQVSHFWHG�DQG�YDOLGDWHG�
E\�D�WKLUG�SDUW\�LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�&,5,$�&���� µ*RRG�SUDFWLFH�RQ�WKH�
WHVWLQJ�DQG�YHULILFDWLRQ�RI�SURWHFWLRQ�V\VWHPV� IRU�EXLOGLQJV�DJDLQVW�KD]DUGRXV�JURXQG�JDV¶�
�������� IRU� WKH� JDV� SURWHFWLRQ� SRLQWV� DVVRFLDWHG� ZLWK� LQVWDOODWLRQ� RI� D� JDV� UHVLVWDQW�
PHPEUDQH�WR�DSSO\����
�
:H�ZRXOG�UHFRPPHQG�WKDW� WKH�PHPEUDQH�VSHFLILHG�IRU� WKH�SURSRVHG�EXLOGLQJV� LV� LQVWDOOHG�
E\�D�VXLWDEO\�TXDOLILHG�VSHFLDOLVW�FRQWUDFWRU�LQ�D�TXDOLW\�FRQWUROOHG���TXDOLW\�DVVXUHG��4$�4&��
PDQQHU����
�
9HULILFDWLRQ�RI� WKH�PHPEUDQH�VKRXOG� LQFOXGH�D� WKLUG�SDUW\�YLVXDO� LQVSHFWLRQ�RI� WKH� LQVWDOOHG�
PHPEUDQH��DV�D�PLQLPXP��DQG�PD\�UHTXLUH�LQWHJULW\�WHVWLQJ�VXFK�DV�DLU�ODQFLQJ�RI�WKH�MRLQWV��
GHSHQGHQW�RQ� WKH�TXDOLILFDWLRQV�RI� WKH� LQVWDOOHU�DQG� WKH�FKDUDFWHULVWLF� VLWXDWLRQ�RI� WKH�VLWH���
2WKHUZLVH�D�VFRUH�RI�]HUR�LV�DZDUGHG�IRU�WKH�PHPEUDQH�DQG�WKHUHIRUH�WKH�LQVWDOOHG�VROXWLRQ�
ZRXOG�IDLO�WR�FRPSO\�ZLWK�%6�������
�
)RU� WKH�DYRLGDQFH�RI�GRXEW��JDUDJHV� WKDW� IRUP�SDUW�RI� WKH�KDELWDEOH�VWUXFWXUH��RU�FRXOG�EH�
DOWHUHG� WR� IRUP� SDUW� RI� WKH� KDELWDEOH� VWUXFWXUH� LQ� WKH� IXWXUH�� VKRXOG� EH� SURYLGHG�ZLWK� JDV�
SURWHFWLRQ�PHDVXUHV�FRQVLVWHQW�ZLWK�&6���
�
:KHUH� WKH� SURSRVHG� GZHOOLQJV� DUH� WR� EHQHILW� IURP� D� %XLOGPDUN� ZDUUDQW\� �L�H�� 1+%&�� RU�
VLPLODU��ZH�ZRXOG�UHFRPPHQG�OLDLVRQ�ZLWK�WKH�ZDUUDQW\�SURYLGHU�ZLWK�UHVSHFW�WR�WKH�IORRU�VODE�
GHVLJQ�DQG�JURXQG�JDV�SURWHFWLRQ�PHDVXUHV�WR�HQVXUH�WKDW�WKH�SURSRVDOV�IXOO\�VDWLVI\�WKHLU�
UHTXLUHPHQWV��
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)ROORZLQJ� ILQDOLVDWLRQ� RI� GHVLJQ�� LW� LV� OLNHO\� WR� EH� QHFHVVDU\� WR� SUHSDUH� D� *URXQG� *DV�
9HULILFDWLRQ�3ODQ�IRU�WKH�DIIHFWHG�SORWV�LQ�GXH�FRXUVH��

�
������ 5DGRQ�
�

1R�UDGRQ�SUHFDXWLRQV�DUH�UHTXLUHG�DW�WKH�VLWH��
�

������ %XLOGLQJ�1HDU�7UHHV�
�

+HDYH� SUHFDXWLRQV� PD\� QHHG� WR� EH� LQFRUSRUDWHG� LQWR� WKH� GHVLJQ� RI� JURXQG� EHDPV� LQ�
DFFRUGDQFH� ZLWK� 1+%&� 6WDQGDUGV� &KDSWHU� ���� µ%XLOGLQJ� QHDU� WUHHV¶�� ZKHQ� EXLOGLQJ� QHDU�
H[LVWLQJ��SURSRVHG�RU� UHFHQWO\� UHPRYHG� WUHHV� ��KHGJHURZV�� �7KH�FRKHVLYH�VRLOV�VKRXOG�EH�
DVVXPHG� WR� EH� RI� KLJK� YROXPH� FKDQJH� SRWHQWLDO� IRU� GHVLJQ� SXUSRVHV� �DV� FRQILUPHG� E\�
ODERUDWRU\�WHVWLQJ�FDUULHG�RXW�E\�*URXQG�(QJLQHHULQJ�����
�
,W� PD\� EH� QHFHVVDU\� WR� XQGHUWDNH� DQ� DUERULVW� VXUYH\� �ZKHUH� QRW� DOUHDG\� FRPSOHWHG�� WR�
LGHQWLI\� WKH� VSHFLHV� DQG� KHLJKWV� RI� WKH� H[LVWLQJ� WUHHV� DQG� KHGJHURZV� ZLWKLQ� LQIOXHQFLQJ�
GLVWDQFH�RI�WKH�VLWH��LI�QRW�DOUHDG\�FRPSOHWHG���ZKHUH�DSSURSULDWH��
�

������ :DWHU�
�

:DWHU�ZDV� JHQHUDOO\� HQFRXQWHUHG� DV� VHHSDJHV� GXULQJ� WKH� VLWH� LQYHVWLJDWLRQ�ZRUNV�� RU� DV�
GDPS�VRLOV�LQ�D�QXPEHU�RI�WKH�WULDO�SLWV���7KH�ZDWHU�VHHSDJHV�ZHUH�W\SLFDOO\�HQFRXQWHUHG�DW�
GHSWKV�RI�EHWZHHQ�����P�DQG�����P�EHJO�ZLWKLQ�WKH�QDWXUDO�GHSRVLWV��ZLWK�DQ�DYHUDJH�GHSWK�
RI�DSSUR[LPDWHO\�����P�EHJO��DOWKRXJK�ZDWHU�ZDV�HQFRXQWHUHG�DW�����P�ORFDOO\�����
�
6WDQGLQJ� ZDWHU� ZDV� HQFRXQWHUHG� ZLWKLQ� DOO� RI� WKH� PRQLWRULQJ� VWDQGSLSHV� LQVWDOOHG� LQ� WKH�
ERUHKROHV�GXULQJ�WKH�SURJUDPPH�RI�PRQLWRULQJ��W\SLFDOO\�IURP�GHSWKV�RI�EHWZHHQ�����P�DQG�
����P�EHJO��
�
%DVHG� RQ� WKH� JURXQG� FRQGLWLRQV� HQFRXQWHUHG�� H[FDYDWLRQV� LQ� H[FHVV� RI� DSSUR[LPDWHO\�
����P�EHJO�PD\�HQFRXQWHU�ZDWHU� LQJUHVV�� �'HZDWHULQJ�RI�H[FDYDWLRQV� LV�FRQVLGHUHG�PRUH�
OLNHO\�DW�WKH�VLWH�LI�H[FDYDWLRQV�DUH�OHIW�RSHQ�IRU�D�SHULRG�RI�WLPH��L�H��SULRU�WR�WKH�SRXULQJ�RI�
FRQFUHWH� DQG� �� RU� OD\LQJ� RI� GUDLQDJH� PDWHULDOV�� IRU� H[DPSOH�� DV� ZDWHU� �KHOG� ZLWKLQ� WKH�
VXUURXQGLQJ�ORZ�SHUPHDELOLW\�VRLOV��ZLOO�JUDGXDOO\�VHHS���LQJUHVV�LQWR�RSHQ�H[FDYDWLRQV�DIWHU�
UHODWLYHO\�VKRUW�SHULRGV���([FDYDWLRQV�DUH�DOVR�SURQH�WR�LQVWDELOLW\��VHH�6HFWLRQ���������
�
7KH�ORZ�SHUPHDELOLW\�VRLOV�DW�WKH�VLWH�DUH�DOVR�VXVFHSWLEOH�WR�VWDQGLQJ�ZDWHU�IROORZLQJ�SHULRGV�
RI�ZHW�ZHDWKHU��ZKLFK�ZLOO�LQFUHDVH�WKH�OLNHOLKRRG�RI�QHHGLQJ�WR�GHZDWHU����
�
7KH�VLWH�LV�XQGHUODLQ�E\�7LGDO�)ODW�'HSRVLWV�DQG�WKHVH�GHSRVLWV�H[WHQG�DFURVV�PXFK�RI�6RXWK�
/LQFROQVKLUH� DQG� LQWR� &DPEULGJHVKLUH�� � 7KHVH� VRLOV� DUH� W\SLFDOO\� RI� JHQHUDOO\� ORZ�
SHUPHDELOLW\�� �7KH�VRLOV�HQFRXQWHUHG� LQ� WULDO�SLWV�DGYDQFHG�ZLWKLQ� WKHVH�GHSRVLWV�JHQHUDOO\�
EHFRPH�GDPSHU���ZDWHU�EHDULQJ�ZLWK�GHSWK���:KLOVW�WKHUH�PD\�EH�QR�LQLWLDO�HYLGHQFH�RI�ZDWHU�
VHHSDJH� �� LQJUHVV� ZLWKLQ� WKH� WULDO� SLWV� LPPHGLDWHO\� XSRQ� FRPSOHWLRQ� RI� H[FDYDWLRQ�� ZDWHU�
HYHQWXDOO\� ILQGV� LWV� ZD\� LQWR� WKH� SLWV� LI� WKH\� DUH� OHIW� RSHQ� IRU� VHYHUDO� PLQXWHV�� � 7KLV� LV�
VXSSRUWHG� E\� WKH� ZDWHU� OHYHOV� HQFRXQWHUHG� ZLWKLQ� PRQLWRULQJ� ZHOOV�� ZKLFK� RIWHQ� UHFRUG�
VKDOORZ�ZDWHU�ZLWKLQ�WKH�7LGDO�)ODW�'HSRVLWV�GXULQJ�SHULRGV�RI�PRQLWRULQJ��
�
:H�ZRXOG�QRWH�WKDW�JURXQGZDWHU� OHYHOV��DQG�WKH�SUHVHQFH�RI�VXUIDFH�VWDQGLQJ�ZDWHU��PD\�
YDU\�GXH�WR�VHDVRQDO�RU�RWKHU�HIIHFWV����

�
�
�
�
�
�
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������ ([FDYDWLRQV���6WDELOLW\�
�

'XULQJ�H[FDYDWLRQ�RI�WKH�WULDO�SLWV�DGYDQFHG�IRU�JHRWHFKQLFDO�DVVHVVPHQW�SXUSRVHV��PDLQO\�
LQ�WKH�HDVWHUQ�WKLUG�RI�WKH�VLWH���WKH�VLGHV�RI�WKH�SLWV�ZHUH�QRWHG�WR�EH�LQLWLDOO\�VWDEOH�XQWLO�WKH�
SLWV�ZHUH�DGYDQFHG�EH\RQG�DSSUR[LPDWHO\��P�EHJO���,W�ZDV�SRVVLEOH�WR�DGYDQFH�WKH�WULDO�SLWV�
WR� GHSWKV� UDQJLQJ� EHWZHHQ� ����P� DQG� ����P� EHJO� EXW� DV� VRRQ� DV� WKHVH� GHSWKV� ZHUH�
DFKLHYHG��FROODSVH�RI�WKH�SLW�VLGHV�FRPPHQFHG�UHODWLYHO\�TXLFNO\���7KH�FROODSVH�ZDV�QRWHG�WR�
EH�HLWKHU� WRWDO�FROODSVH�RI�DOO�SLW�VLGHV�RU� WRWDO�FROODSVH�RI�RQH�VLGH�RI� WKH�SLW��H[WHQGLQJ�WR�
JURXQG�OHYHO�RU�MXVW�EHORZ�JURXQG�OHYHO��
�
%DVHG�RQ�ILHOG�REVHUYDWLRQV��LW�LV�SRVVLEOH�WKDW�VKDOORZHU�H[FDYDWLRQV�ZRXOG�DOVR�VXIIHU�IURP�
LQVWDELOLW\�ZKHUH�OHIW�RSHQ�IRU�SURORQJHG�SHULRGV�RI�WLPH��
�
7KHUHIRUH�� H[FDYDWLRQV� PD\� UHTXLUH� WUHQFK� VXSSRUW� IRU� KHDOWK� DQG� VDIHW\� UHDVRQV�� � 7KH�
DVVHVVPHQW� RI� H[FDYDWLRQV� DQG� SURYLVLRQ� RI� VXSSRUW� ZLOO� EH� WKH� UHVSRQVLELOLW\� RI� WKH�
FRQWUDFWRU� RQ� VLWH�� � 7KH� QDWXUDO� VRLOV� PD\� EH� VXEMHFW� WR� GHWHULRUDWLRQ� DQG� VRIWHQLQJ� LI�
H[FDYDWLRQV� DUH� OHIW� RSHQ� DQG� H[SRVHG� WR� ZHW� ZHDWKHU�� � $Q\� VRIWHQHG� VRLOV� VKRXOG� EH�
UHPRYHG�IURP�H[FDYDWLRQV�SULRU�WR�WKH�SRXULQJ�RI�FRQFUHWH��

�
������ 6XOSKDWH�&ODVVLILFDWLRQ�
�

%DVHG� RQ� WKH� UHVXOWV� RI� WKH� ODERUDWRU\� WHVWLQJ� FDUULHG� RXW�� WKH� VLWH� LQGLFDWHV� D� UDQJH� LQ�
SRWHQWLDO�FODVVLILFDWLRQV�EHWZHHQ�'HVLJQ�6XOIDWH�&ODVV�'6���DQG�'6���DQG�DQ�$JJUHVVLYH�
&KHPLFDO� (QYLURQPHQW� IRU�&RQFUHWH� �$&(&�� FODVVLILFDWLRQ� RI� $&��V� WR� $&��V�� � 7KH�PRVW�
RQHURXV�FODVVLILFDWLRQ�ZDV�LQIOXHQFHG�E\�WKH�UHVXOWV�RI�WKH�VDPSOHV�RI�WKH�7LGDO�)ODW�'HSRVLWV�
FRQWDLQLQJ�3HDW�DQG�DOVR�VDPSOHV�RI�WKH�2[IRUG�&OD\�)RUPDWLRQ����
�
7KHUHIRUH��DQ�DSSURSULDWH�FRQFUHWH�PL[�VKRXOG�EH�DGRSWHG�LQ�DFFRUGDQFH�ZLWK�%5(�6SHFLDO�
'LJHVW���IRU�DOO�EXULHG�FRQFUHWH�LQ�FRQWDFW�ZLWK�WKH�JURXQG���,W�LV�XQGHUVWRRG�WKDW�WKH�FRQFUHWH�
PL[HV�XVHG�GXULQJ�FRQVWUXFWLRQ���IRUPDWLRQ�RI�SLOHV�DUH�LQKHUHQWO\�PRUH�UHVLVWDQW�WR�VXOSKDWH�
DWWDFN��

�
������ &RDO�0LQLQJ�
�

1R�FRDO�PLQLQJ�SUHFDXWLRQV�RU�DVVRFLDWHG�LQYHVWLJDWLRQ�ZRUNV�DUH�UHTXLUHG�DW�WKH�VLWH��
�
������� &DOLIRUQLD�%HDULQJ�5DWLRV��&%5V��
�

$�&%5�YDOXH�RI�OHVV�WKDQ����PD\�EH�DQWLFLSDWHG�LQ�WKH�0DGH�*URXQG�DQG�D�&%5�YDOXH�RI�
EHWZHHQ� ��� DQG� ��� FDQ� EH� DQWLFLSDWHG� ZLWKLQ� WKH� VKDOORZ� 1DWXUDO� 6WUDWD�� VXEMHFW� WR�
FRQILUPDWLRQ�E\�LQ�VLWX�WHVWLQJ����
�
1R� IURVW� VXVFHSWLEOH� PDWHULDO� VKRXOG� EH� ZLWKLQ� ���PP� RI� WKH� JURXQG� VXUIDFH� LQ� URDG�
FRQVWUXFWLRQ��

�
������� 6XUIDFH�:DWHU�'UDLQDJH�
�

%DVHG�RQ�WKH�SUHVHQFH�RI�YDULDEOH�JURXQG�FRQGLWLRQV�DFURVV�WKH�VLWH��LQFOXGLQJ�WKH�SUHVHQFH�
RI�QDWXUDO�VRLOV�RI�UHODWLYHO\�ORZ�SHUPHDELOLW\�DQG�VKDOORZ�ZDWHU�OHYHOV�� LW� LV�FRQVLGHUHG�WKDW�
VRDNDZD\V�PD\�QRW�EH�IHDVLEOH�DW�WKH�VLWH���:H�ZRXOG�UHFRPPHQG�WKDW�DOWHUQDWLYH�IRUPV�RI�
VXUIDFH�ZDWHU�GUDLQDJH�DUH�H[SORUHG�LQ�WKH�ILUVW�LQVWDQFH��

�
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���� (QYLURQPHQWDO�&RQVLGHUDWLRQV�
�
������ 6RLO�&RQWDPLQDWLRQ�$VVHVVPHQW�
�

+XPDQ�+HDOWK�
�

&RQWDPLQDWLRQ�WHVWLQJ�ZDV�FDUULHG�RXW�RQ�VHOHFWHG�VDPSOHV�RI�WKH�0DGH�*URXQG�DQG�1DWXUDO�
6WUDWD�� � 2Q� WKH� EDVLV� RI� WKH� FKHPLFDO� FRQWDPLQDWLRQ� DVVHVVPHQW� XQGHUWDNHQ�� WKH� PDLQ�
ILQGLQJV�DUH�VXPPDULVHG�DV�IROORZV��
�
x� 7KH�0DGH�*URXQG�DQG�1DWXUDO�6WUDWD�HQFRXQWHUHG�EHQHDWK�WKH�PDMRULW\�RI�WKH�VLWH�DUHD�

�RXWVLGH� DUHDV� ZKHUH� K\GURFDUERQ� LPSDFWLRQ� KDYH� EHHQ� QRWHG�� DV� GLVFXVVHG� EHORZ��
PD\�EH�FRQVLGHUHG�WR�EH�XQFRQWDPLQDWHG�IRU�WKH�SURSRVHG�UHVLGHQWLDO�HQG�XVH��
�

x� (OHYDWHG�73+�FDUERQ�IUDFWLRQV�DERYH�7LHU���KXPDQ�KHDOWK�JHQHULF�DVVHVVPHQW�FULWHULD�
�EDVHG� RQ� D� UHVLGHQWLDO�ZLWK� SODQW� XSWDNH� HQG�XVH��� DORQJ�ZLWK� K\GURFDUERQ� LPSDFWHG�
VRLOV�KDYH�EHHQ�LGHQWLILHG�LQ�WZR�ORFDWLRQV��
o� %RUHKROH�:6���� ORFDWHG�DGMDFHQW�WR� WKH�EXQGHG�DERYH�JURXQG�IXHO�VWRUDJH�WDQNV���

7KH� DSSUR[LPDWH� H[WHQW� RI� K\GURFDUERQ� LPSDFWHG� VRLOV� WR� EH� UHPHGLDWHG� LQ� WKH�
YLFLQLW\�RI�:6���� LV� LQGLFDWHG�RQ�)LJXUH�1R��'����������HQFORVHG�ZLWKLQ�$SSHQGL[�
;,�����

o� %RUHKROH�:6���� ORFDWHG� DGMDFHQW� WR� WKH� VPDOO� �RII�VLWH�� DERYH� JURXQG� KHDWLQJ� RLO�
VWRUDJH� WDQN�� � 7KH� DSSUR[LPDWH� H[WHQW� RI� K\GURFDUERQ� LPSDFWHG� VRLOV� WR� EH�
UHPHGLDWHG�LQ�WKH�YLFLQLW\�RI�:6����LV�LQGLFDWHG�RQ�)LJXUH�1R��'����������HQFORVHG�
ZLWKLQ�$SSHQGL[�;,�����

�
x� 1R�IXUWKHU�HOHYDWHG�FRQFHQWUDWLRQV�RI�3$+V�KDYH�EHHQ�LGHQWLILHG�RQ�VLWH�ZLWKLQ�WKH�DUHD�

LPPHGLDWHO\�DGMDFHQW�WR�WKH�RII�VLWH�ORFDWLRQ�RI�ERUHKROH�:6��ZKHUH�*URXQG�(QJLQHHULQJ�
SUHYLRXVO\�LGHQWLILHG�HOHYDWHG�3$+�FRQFHQWUDWLRQV����
�

x� 1R�HOHYDWHG�FRQFHQWUDWLRQV�RI�SHVWLFLGHV�RU�KHUELFLGHV�KDYH�EHHQ�LGHQWLILHG�
�
&RQWUROOHG�:DWHUV�

�
7KH�FRQWDPLQDWLRQ�DVVHVVPHQW�KDV�UHYHDOHG�K\GURFDUERQ�LPSDFWLRQ�RI�WKH�VRLOV�LQ�ORFDOLVHG�
DUHDV�RI�WKH�VLWH���&XPXODWLYH�73+�FRQFHQWUDWLRQV�KDYH�EHHQ�UHFRUGHG�ZLWKLQ�RQH�RI�WKH�VRLO�
VDPSOHV�WHVWHG�ZKLFK�H[FHHGV�WKH�DUELWUDU\�DVVHVVPHQW�FULWHULD�RI����PJ�NJ��DERYH�ZKLFK�
IXUWKHU�&RQWUROOHG�:DWHUV�ULVN�DVVHVVPHQW�LV�VRPHWLPHV�UHTXLUHG�����
�
,W�VKRXOG�EH�QRWHG��KRZHYHU��WKDW�WKH�LQYHVWLJDWLRQ�ZRUNV�FDUULHG�RXW�DURXQG�WKH�EXQGHG�IXHO�
VWRUDJH�WDQNV�ZHUH�UHVWULFWHG�WR�WKH�DUHDV�DGMDFHQW�WR�WKH�H[LVWLQJ�WDQNV���*LYHQ�WKH�ILQGLQJV�
RI� WKH� H[SORUDWRU\� KROHV� DURXQG� WKH� WDQNV� �ZKLFK� LQGLFDWH� KLVWRULFDO� OHDNDJH� �� VSLOODJH� RI�
K\GURFDUERQV��� LW� LV� FRQVLGHUHG� WKDW� KLJKHU�FRQFHQWUDWLRQV�DUH� OLNHO\� WR�EH�SUHVHQW� GLUHFWO\�
EHQHDWK�WKH�IRRWSULQW�RI�WKH�WDQNV����
�
'XULQJ�WKH�FRXUVH�RI�WKH�JDV�DQG�JURXQGZDWHU�PRQLWRULQJ��VHH�6HFWLRQ�������DQ�RSWLFDO�RLO�
ZDWHU�LQWHUIDFH�PHWHU�ZDV�XWLOLVHG�GXULQJ�WKH�PRQLWRULQJ�YLVLWV�WR�GHWHUPLQH�ZKHWKHU�DQ\�IUHH�
SURGXFW� �� QRQ�DTXHRXV�SKDVH� OLTXLGV� �1$3/V��ZHUH�SUHVHQW� IORDWLQJ�RQ� WKH�VXUIDFH�RI� WKH�
JURXQGZDWHU��1R�1$3/V�ZHUH�GHWHFWHG�RQ�DQ\�RI�WKH�PRQLWRULQJ�YLVLWV���
�
7KH� HQYLURQPHQWDO� VHQVLWLYLW\� RI� WKH� VLWH� LV� FRQVLGHUHG� WR� EH� UHODWLYHO\� ORZ� DV� WKH� DTXLIHU�
VWDWXV� RI� WKH�XQGHUO\LQJ�JURXQGZDWHU� KDV�EHHQ� FODVVLILHG�DV�8QSURGXFWLYH�6WUDWD��ZLWK� QR�
JURXQGZDWHU�DEVWUDFWLRQV�RU�6RXUFH�3URWHFWLRQ�=RQHV�ZLWKLQ����P�RI�WKH�VLWH���7KH�FORVHVW�
VXUIDFH�ZDWHUFRXUVH� LV�DQ�RSHQ�GUDLQ� �NQRZQ�DV�(GZDUG�5RDG�'\NH�� DORQJ� WKH�VRXWKHUQ�
ERXQGDU\�RI�WKH�VLWH��ZLWK�WKH�FORVHVW�VXUIDFH�ZDWHU�DEVWUDFWLRQ�VLWXDWHG�DSSUR[LPDWHO\����P�
QRUWK�ZHVW�RI�WKH�VLWH��
�
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,Q�YLHZ�RI�WKH�DERYH��LW�LV�FRQVLGHUHG�WKDW�WKH�SRWHQWLDO�ULVNV�SRVHG�WR�&RQWUROOHG�:DWHUV�E\�
WKH� ILQGLQJV� RI� WKH� ODERUDWRU\� DQDO\VLV� XQGHUWDNHQ� DUH� FRQVLGHUHG� WR� EH� UHODWLYHO\� ORZ���
+RZHYHU�� LW� LV�UHFRPPHQGHG�WKDW� IXUWKHU� LQVSHFWLRQ�DQG�DVVHVVPHQW�RI� WKH�VRLOV� LV�FDUULHG�
RXW�GLUHFWO\�EHQHDWK�WKH�DERYH�JURXQG�IXHO�WDQNV�IROORZLQJ�UHPRYDO�RI�WKH�EXQG�DQG�UHPRYDO�
RI�WKH�WDQNV���,W�VKRXOG�DOVR�EH�QRWHG�WKDW�WKH�DUHD�RI�K\GURFDUERQ�LPSDFWLRQ�DVVRFLDWHG�ZLWK�
WKH�VPDOO��RII�VLWH��KHDWLQJ�RLO�WDQN�LV�UHODWLYHO\�FORVH�WR�WKH�RSHQ�GUDLQ��(GZDUG�5RDG�'\NH���
WKHUHIRUH�SUHFDXWLRQDU\�UHPHGLDO�DFWLRQV�ZRXOG�EH�FRQVLGHUHG�SUXGHQW����

�
%DVHG�RQ�WKH�FKHPLFDO�FRQWDPLQDWLRQ�DVVHVVPHQW�XQGHUWDNHQ��WKH�UHPDLQGHU�RI�WKH�JHQHUDO�
0DGH�*URXQG�DQG�WKH�1DWXUDO�6WUDWD�DW�WKH�VLWH�ZRXOG�DSSHDU�WR�EH�XQFRQWDPLQDWHG�IURP�D�
&RQWUROOHG�:DWHUV�SURWHFWLRQ�SHUVSHFWLYH��
�

� )XUWKHU�$VVHVVPHQW�:RUNV�
�

*LYHQ�WKDW�WKH�EXQGHG�DERYH�JURXQG�IXHO�VWRUDJH�WDQNV�DQG�WKH�HTXLSPHQW�DVVRFLDWHG�ZLWK�
WKH� GLVXVHG� ERLOHU� KRXVH� UHPDLQHG� LQ� VLWX� DW� WKH� VLWH�� LW� LV� UHFRPPHQGHG� WKDW� IXUWKHU�
LQVSHFWLRQ�DQG�DVVHVVPHQW�RI�WKH�VRLOV�LV�FDUULHG�RXW�GLUHFWO\�EHQHDWK�WKH�EXQGHG�WDQNV�DQG�
WKH�ERLOHU�KRXVH�HTXLSPHQW�GXULQJ��� IROORZLQJ� WKH�UHPDLQLQJ�VLWH�FOHDUDQFH�ZRUNV�� �6KRXOG�
DQ\� ORFDOLVHG�K\GURFDUERQ� LPSDFWLRQ�RI� WKH�JURXQG�EH�QRWHG��VXFK�DV�EHQHDWK� WKH� IRUPHU�
ERLOHU�KRXVH�HTXLSPHQW���WKHQ�ORFDOLVHG�VRXUFH�UHPRYDO�ZRUNV�PD\�EH�QHFHVVDU\�IROORZLQJ�
DVVHVVPHQW����
�

������ 5HPHGLDWLRQ�3URSRVDOV�
�

%DVHG�RQ� WKH� ILQGLQJV�RI�RXU� LQWUXVLYH�ZRUNV�� UHPHGLDWLRQ� �ZKHUH�SRVVLEOH��RI�DQ\�JURVVO\�
K\GURFDUERQ�LPSDFWHG�VRLOV�LQ�WKH�YLFLQLW\�RI�WKH�WDQNV�LV�UHTXLUHG��WRJHWKHU�ZLWK�DSSURSULDWH�
SRVW�UHPRYDO� YDOLGDWLRQ�VDPSOLQJ�� � ,Q�DGGLWLRQ�� LI� DQ\�XQDFFHSWDEO\�HOHYDWHG�FRQWDPLQDWHG�
VRLOV� DUH� LGHQWLILHG� EHQHDWK� WKH� GLVXVHG�ERLOHU� KRXVH�HTXLSPHQW� �IROORZLQJ� UHPRYDO��� WKHQ�
WKLV� ZRXOG� DOVR� EH� UHTXLUHG� WR� EH� UHPHGLDWHG�� � ,W� LV� DQWLFLSDWHG� DW� WKLV� VWDJH� WKDW� WKH�
UHPHGLDWLRQ� ZRUNV� DUH� OLNHO\� WR� EH� FDUULHG� RXW� E\� UHPRYDO� �ZKHUH� SRVVLEOH�� RII�VLWH� RI�
XQDFFHSWDEOH�FRQWDPLQDWHG�VRLOV���

�
'HWDLOV�RI� WKH� UHTXLUHG� UHPHGLDWLRQ�ZRUNV�ZRXOG�EH�VHW�RXW�ZLWKLQ�D�5HPHGLDWLRQ�6WUDWHJ\�
DQG�9HULILFDWLRQ�3ODQ��ZKLFK�VKRXOG�EH�SUHSDUHG�LQ�DGYDQFH�RI�WKH�ZRUNV�LQ�DFFRUGDQFH�ZLWK�
WKH�3ODQQLQJ�&RQGLWLRQV���7KH�UHPHGLDWLRQ�VWUDWHJ\�ZRXOG�LQFOXGH�D�SURJUDPPH�RI�YDOLGDWLRQ�
WR� GHPRQVWUDWH� KRZ� WKH� VXFFHVVIXO� LPSOHPHQWDWLRQ� RI� WKH� UHPHGLDWLRQ� VWUDWHJ\� ZLOO� EH�
PRQLWRUHG� DQG� YHULILHG�� )ROORZLQJ� FRPSOHWLRQ� RI� WKH� UHPHGLDWLRQ� ZRUNV�� D� 9HULILFDWLRQ� ��
9DOLGDWLRQ�UHSRUW�ZLOO�EH�UHTXLUHG�LQ�DFFRUGDQFH�ZLWK�WKH�3ODQQLQJ�&RQGLWLRQV��

�
%DVHG� RQ� WKH� ILQGLQJV� RI� VRLO� FRQWDPLQDWLRQ� DVVHVVPHQW� FDUULHG� RXW� DFURVV� WKH� VLWH� E\�
*URXQG�(QJLQHHULQJ��WRJHWKHU�ZLWK�WKH�RXWFRPH�RI�WKH�VXSSOHPHQWDU\�FRQWDPLQDWLRQ�WHVWLQJ�
FDUULHG� RXW� E\� *HR'\QH�� LW� ZRXOG� DSSHDU� WKDW� SURYLVLRQ� RI� D� UHPHGLDO� FDSSLQJ� OD\HU�
�FRPSULVLQJ�VXEVRLO�DQG� WRSVRLO�� WR�SURSRVHG�JDUGHQV� ��VRIW� ODQGVFDSLQJ� LV�QRW�FRQVLGHUHG�
QHFHVVDU\��
�
7KH�SURYLVLRQ�RI�WRSVRLO�LV�FRQVLGHUHG�QHFHVVDU\�LQ�SURSRVHG�JDUGHQV�DQG�WKH�DUHD�RI�SXEOLF�
RSHQ�VSDFH�WR�SURYLGH�D�VXLWDEOH�JURZLQJ�PHGLD�IRU�SODQWV���,W�PD\�EH�QHFHVVDU\�WR�LQFUHDVH�
WKH�WKLFNQHVV�RI�WRSVRLO�DURXQG�WKH�URRW�EDOOV�RI�WUHHV�WR�VXLW�WKH�SURSRVHG�SODQWLQJ�UHJLPH���
7KH�SK\VLFDO�VXLWDELOLW\�RI�WKH�H[LVWLQJ�WRSVRLO�VKRXOG�EH�DVVHVVHG�E\�WKH�GHYHORSHU��

�
:KLOVW�WKH�H[LVWLQJ�WRSVRLO�LQ�WKH�HDVWHUQ�WKLUG�RI�WKH�VLWH�LV�FRQVLGHUHG�XQFRQWDPLQDWHG�DQG�
VXLWDEOH� IRU� UH�XVH� IURP� D� KXPDQ� KHDOWK� SURWHFWLRQ� SHUVSHFWLYH�� VKRXOG� WKHUH� EH� D�
UHTXLUHPHQW�WR�LPSRUW�DGGLWLRQDO�TXDQWLWLHV�RI� WRSVRLO� WR�WKH�VLWH�� LW�ZLOO�EH�QHFHVVDU\�WR�WHVW�
WKH�WRSVRLO�DW�VRXUFH�WR�HQVXUH�LW� LV�VXLWDEO\�FOHDQ��SULRU� WR� LPSRUWDWLRQ�� LQ�DFFRUGDQFH�ZLWK�
&/($���JHQHULF�JXLGDQFH����
�
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7KH�WRSVRLO�VKRXOG�DOVR�FRQIRUP�WR�%6����������� µ6SHFLILFDWLRQ�IRU�WRSVRLO¶��ZLWK�UHVSHFW�WR�
WKH�SUHVHQFH�RI�IRUHLJQ�REMHFWV��DQG�LGHDOO\�QXWULHQW�OHYHOV�HWF���7KH�UHVXOWV�RI�WKH�FKHPLFDO�
DQDO\VLV� RQ� WRSVRLO� SURSRVHG� IRU� LPSRUWDWLRQ� VKRXOG� EH� IRUZDUGHG� WR� WKH� /RFDO� $XWKRULW\�
�(QYLURQPHQWDO�+HDOWK�2IILFHU��IRU�DSSURYDO��SULRU�WR�LPSRUWDWLRQ���

�
6LPLODUO\��LI�VRLOV�DUH�SURSRVHG�WR�EH�LPSRUWHG�DV�SDUW�RI�WKH�UDLVLQJ�RI�VLWH�OHYHOV�DQG�DUH�WR�
EH�SODFHG�LQ�SURSRVHG�JDUGHQV�DQG���RU�WKH�DUHD�RI�SXEOLF�RSHQ�VSDFH��LW�ZLOO�EH�QHFHVVDU\�WR�
WHVW�WKH�VRLOV�DW�VRXUFH�WR�HQVXUH�WKH\�DUH�VXLWDEO\�FOHDQ��SULRU�WR�LPSRUWDWLRQ��LQ�DFFRUGDQFH�
ZLWK�&/($���JHQHULF�JXLGDQFH���7KH�UHVXOWV�RI� WKH�FKHPLFDO�DQDO\VLV�RQ�VRLOV�SURSRVHG�IRU�
LPSRUWDWLRQ� VKRXOG� EH� IRUZDUGHG� WR� WKH� /RFDO� $XWKRULW\� �(QYLURQPHQWDO�+HDOWK�2IILFHU�� IRU�
DSSURYDO��SULRU�WR�LPSRUWDWLRQ���
�
$Q\�VRLOV�EURXJKW�RQWR�VLWH�WKDW�DUH�SODFHG�LQ�JDUGHQV�DQG���RU�WKH�DUHD�RI�SXEOLF�RSHQ�VSDFH�
WKDW� KDYH� QRW� EHHQ� WHVWHG� DW� VRXUFH� PD\� QHHG� WR� EH� VXEMHFW� WR� SRVW�SODFHPHQW� WHVWLQJ��
VXEMHFW� WR� WKH� UHTXLUHPHQWV� RI� WKH� /RFDO� $XWKRULW\� �(QYLURQPHQWDO� +HDOWK� 2IILFHU�� LQ�
DFFRUGDQFH� ZLWK� WKH� 1DWLRQDO� &RQWDPLQDWHG� /DQG� 2IILFHUV� *URXS� �1&/2*�� GRFXPHQW�
HQWLWOHG�µ$�5HJXODWRU¶V�*XLGH�WR�&RYHU�6\VWHPV�DQG�WKHLU�9HULILFDWLRQ¶���������
�

������ 2II�6LWH�'LVSRVDO�	�:DVWH�$FFHSWDQFH�&ULWHULD�7HVWLQJ�
�

,I�RII�VLWH�GLVSRVDO�LV�UHTXLUHG��WKH�FKHPLFDO�WHVWLQJ�UHJLPH�FDQ�EH�GLIIHUHQW�WR�WKH�FKHPLFDO�
WHVWLQJ� UHTXLUHG� WR� DVVHVV� WKH� VXLWDELOLW\� RI� WKH� VRLOV� IRU� UHWHQWLRQ� RQ� VLWH� DQG� WKH� ULVNV� WR�
KXPDQ�KHDOWK���7KHUHIRUH��D�VHSDUDWH�FRQWDPLQDWLRQ�DVVHVVPHQW�PD\�EH�UHTXLUHG�WR�LQFOXGH�
EHVSRNH� OHDFKDWH� DQDO\VLV� �L�H��:DVWH� $FFHSWDQFH� &ULWHULD� >:$&@� WHVWLQJ�� WR� FODVVLI\� WKH�
VRLOV�IRU�RII�VLWH�GLVSRVDO�ZLWK�WHVWLQJ�FULWHULD�WR�DVVHVV�ZKHWKHU�WKH�VRLO� LV�KD]DUGRXV��QRQ�
KD]DUGRXV�RU�LQHUW�ZDVWH���+RZHYHU��WKH�H[LVWLQJ�FKHPLFDO�WHVW�GDWD�ZLOO�DVVLVW�WKLV�SURFHVV��

�
,I� GLVSRVDO� LV� QHFHVVDU\� WKHQ� WKH� HQYLURQPHQWDO� ODERUDWRU\� WHVW� UHVXOWV� �LQFOXGHG� ZLWKLQ�
$SSHQGL[� ,;�� VKRXOG� EH� SURYLGHG� WR� VHYHUDO� ODQGILOO� RSHUDWRUV� IRU� FRQVLGHUDWLRQ� DQG� FRVW�
SURYLVLRQ�LQ�WKH�ILUVW�LQVWDQFH��SULRU�WR�WKH�PDWHULDO�EHLQJ�UHPRYHG�IURP�WKH�VLWH��

�
���� *HQHUDO�&RQVLGHUDWLRQV�
�
������ &RQVWUXFWLRQ�:RUNHUV�
�

,W�LV�UHFRPPHQGHG�WKDW�FRQVWUXFWLRQ�SHUVRQQHO�LQYROYHG�ZLWK�GLUHFW�FRQWDFW�ZLWK�WKH�VRLOV�DW�
WKH�VLWH�XVH�DSSURSULDWH�33(���53(�HTXLSPHQW�WRJHWKHU�ZLWK�K\JLHQH�IDFLOLWLHV�LQ�DFFRUGDQFH�
ZLWK� JHQHUDO� KHDOWK� DQG� VDIHW\� JXLGHOLQHV�� � 7KH� FKRVHQ�&RQWUDFWRU� VKRXOG� XQGHUWDNH� WKH�
QHFHVVDU\� 5LVN� $VVHVVPHQWV� DQG� 0HWKRG� 6WDWHPHQWV� �5$06�� WR� GHWHUPLQH� WKH� PRVW�
DSSURSULDWH�SURWHFWLRQ�UHTXLUHG�IRU�VDIH�ZRUNLQJ�SUDFWLFHV�DW�WKH�VLWH��

�
$�FRS\�RI�DOO�UHSRUWV�UHODWLQJ�WR�WKH�VLWH�VKRXOG�EH�LQFOXGHG�LQ�WKH�VLWH�KHDOWK�DQG�VDIHW\�ILOH��
DQG�VLWH�ZRUNHUV�VKRXOG�EH�PDGH�IXOO\�DZDUH�RI�WKH�VLWHV�VHWWLQJ��

�
������ 8WLOLWLHV�
�

3ULRU�WR�GHYHORSPHQW�RI�WKH�VLWH��ZH�ZRXOG�UHFRPPHQG�WKDW�D�FRS\�RI�WKLV�UHSRUW�LV�VXSSOLHG�
WR�XWLOLW\�FRPSDQLHV��DQG�WKDW�WKHLU�UHFRPPHQGDWLRQV�UHODWLQJ�WR�DSSURSULDWH�VXSSO\�SLSHV�DUH�
DGKHUHG�WR��

�
�
�
�
�
�
�



 

 

 

 

�
'������6XSSOHPHQWDU\�3KDVH�,,�5HSRUW� ��� ��������������������������6HDJDWH�+RPHV��
  

 

:LWK� UHJDUG� WR�ZDWHU� VXSSO\� SLSHV�� EDVHG� RQ� WKH� UHVXOWV� RI� WKH� VRLO� VDPSOLQJ�� DV� WKH�3(�
WKUHVKROG� KDV�EHHQ�H[FHHGHG� LQ� ORFDOLVHG� DUHDV�RI� WKH� VLWH� �DVVRFLDWHG�ZLWK� K\GURFDUERQ�
LPSDFWLRQ� IURP� WKH� DERYH� JURXQG� IXHO� VWRUDJH� WDQNV��� LW� LV� FRQVLGHUHG� WKDW� WKH� XVH� RI�
SURWHFWLYH���EDUULHU�ZDWHU�VXSSO\�SLSHV�PD\�EH�UHTXLUHG�ORFDOO\�ZLWKLQ�WKH�µ%URZQILHOG¶�DUHD�RI�
WKH� SURSRVHG� GHYHORSPHQW� VLWH�� � +RZHYHU�� FRQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR� ORFDOLVHG�
UHPHGLDWLRQ� RI� WKH� VRLOV� ZLWKLQ� WKH� GHSWKV�ZKHUH� SLSHZRUN� LV� OLNHO\� WR� EH� ODLG� ZKLFK�PD\�
QHJDWH� WKH� UHTXLUHPHQW� IRU� SURWHFWHG� SLSHZRUN�� VXEMHFW� WR� WKH� RXWFRPH� RI� OLDLVRQ� ZLWK�
$QJOLDQ�:DWHU����

�
)RU�WKH�HDVWHUQ�WKLUG�RI�WKH�VLWH�ZKLFK�LV�µ*UHHQILHOG¶�ZKHUH�QR�0DGH�*URXQG�DQG�QR�VRXUFHV�
RI�SRWHQWLDO� FRQWDPLQDWLRQ�KDYH�EHHQ� LGHQWLILHG��EDVHG�RQ� WKH� UHVXOWV�RI� WKH�VRLO� VDPSOLQJ�
FDUULHG�RXW�ZLWKLQ�WKLV�DUHD��DOO�FRQWDPLQDQW�FRQFHQWUDWLRQV�DUH�EHORZ�WKH�3(�WKUHVKROG�DQG�
WKH�XVH�RI�SURWHFWLYH���EDUULHU�ZDWHU�VXSSO\�SLSHV�ZLWKLQ� WKH� µ*UHHQILHOG¶�DUHD�LV�FRQVLGHUHG�
QRW�QHFHVVDU\��

�
,I� SURWHFWHG� SLSHZRUN� LV� XOWLPDWHO\� UHTXLUHG�E\�$QJOLDQ�:DWHU�ZLWKLQ� WKH� µ%URZQILHOG¶� DUHD��
WKHQ� WKH� H[WHQW� RI� WKH� DIIHFWHG� DUHD� �� SURWHFWHG� SLSHZRUN� ZRXOG� UHTXLUH� DJUHHPHQW� ZLWK�
$QJOLDQ�:DWHU�IROORZLQJ�SULRU�OLDLVRQ����

�
������ 8QIRUHVHHQ�&LUFXPVWDQFHV�
�

6KRXOG�DQ\�DUHDV�RI�SRWHQWLDOO\�FRQWDPLQDWHG�VRLO�EH�HQFRXQWHUHG�GXULQJ�VLWH�FRQVWUXFWLRQ�
ZRUNV� ZH� ZRXOG� UHFRPPHQG� FRQVXOWDWLRQ� ZLWK� *HR'\QH� WR� HQVXUH� WKDW� RXU�
UHFRPPHQGDWLRQV�FRQWLQXH� WR�DSSO\�� �$Q\�SRWHQWLDOO\�FRQWDPLQDWHG�VRLOV�VKRXOG�EH� OHIW� LQ�
VLWX�DQG�VXEMHFWHG�WR�IXUWKHU�DVVHVVPHQW��WR�SRWHQWLDOO\�LQFOXGH�IXUWKHU�FKHPLFDO�WHVWLQJ�DQG�
ULVN�DVVHVVPHQW��

�
7KH� IROORZLQJ� SURFHGXUH� VKRXOG� EH� DGKHUHG� WR� LI� DQ\� DUHDV� RI� SUHYLRXVO\� XQLGHQWLILHG�
VXVSHFWHG�FRQWDPLQDWLRQ�DUH�HQFRXQWHUHG�GXULQJ�WKH�GHYHORSPHQW�RI�WKH�VLWH��

�
L�� 6XVSHFWHG�FRQWDPLQDWHG�PDWHULDO�ZLOO�UHPDLQ�LQ�VLWX��
LL�� *HR'\QH� WR�EH�QRWLILHG�� �:H�ZLOO� WKHQ�XQGHUWDNH�D�YLVXDO�DVVHVVPHQW�RI� WKH�SRVVLEOH�

FRQWDPLQDWLRQ��IROORZHG�E\�DSSURSULDWH�VDPSOLQJ�WHVWLQJ��DV�QHFHVVDU\���
LLL�� ,I� QHFHVVDU\�� FRQWDPLQDWLRQ�ZLOO� WKHQ�EH� WUHDWHG�RU� UHPRYHG� IURP�VLWH�� �$OO� QHFHVVDU\�

UHPHGLDWLRQ� ZRUNV� VKRXOG� EH� YDOLGDWHG� E\� WHVWLQJ� LQ� DFFRUGDQFH� ZLWK� DQ� DSSURYHG�
VWUDWHJ\��ZLWK�WKH�UHOHYDQW�5HJXODWRUV�LQIRUPHG�DFFRUGLQJO\��

�
������ /LFHQVHV��3HUPLWV��5HJLVWUDWLRQV��3ODQV�DQG�$SSURYDOV�
�

7KH�&RQWUDFWRU���'HYHORSHU�LV�UHVSRQVLEOH�IRU��DQG�PXVW�HQVXUH�WKDW��DOO�QHFHVVDU\�OLFHQVHV��
SHUPLWV�� SODQV�� UHJLVWUDWLRQV� DQG� DSSURYDOV� DUH� LQ� SODFH� SULRU� WR� FRPPHQFLQJ� ZLWK� WKH�
FRQVWUXFWLRQ�ZRUNV�DW�WKH�VLWH����
�
7KHVH� PD\� LQFOXGH� DQ\� 0DWHULDOV� 0DQDJHPHQW� 3ODQV� �003V��� 6LWH�:DVWH� 0DQDJHPHQW�
3ODQV� �6:03V��DQG� ��RU�(QYLURQPHQWDO�3HUPLWV� ��([HPSWLRQV�DV�QHFHVVDU\� WR�HQDEOH� WKH�
FRPSOHWLRQ�RI�WKH�SURSRVHG�ZRUNV���$Q\�003�VKRXOG�EH�DFFRPSDQLHG�E\�D�4XDOLILHG�3HUVRQ�
'HFODUDWLRQ��43'��DQG�ZLOO�UHTXLUH�YHULILFDWLRQ�LQ�GXH�FRXUVH��

�
������ 6WDWXWRU\�&RQVXOWDWLRQ�
�

,Q�DFFRUGDQFH�ZLWK�QRUPDO�SODQQLQJ�UHTXLUHPHQWV��ZH�ZRXOG�UHFRPPHQG�WKDW�D�FRS\�RI�RXU�
UHSRUW�LV�LVVXHG�E\�WKH�&OLHQW�WR�WKH�/RFDO�$XWKRULW\��DQG�:DUUDQW\�3URYLGHU��LI�QHFHVVDU\��IRU�
UHYLHZ���FRPPHQW�DQG�DSSURYDO�SULRU�WR�FRPPHQFLQJ�ZLWK�WKH�GHYHORSPHQW�RI�WKH�VLWH��

�
�
�
�
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���� )XUWKHU�:RUNV��
��
7KH� IROORZLQJ�DGGLWLRQDO� LQYHVWLJDWLRQ� ��DVVHVVPHQW�ZRUNV�DUH�UHFRPPHQGHG� WR�EH�FDUULHG�
RXW��
�
x� ,W�LV�UHFRPPHQGHG�WKDW�FRSLHV�RI�WKH�*URXQG�(QJLQHHULQJ�DQG�*HR'\QH�UHSRUWV�VKRXOG�

EH�VXEPLWWHG�WR�WKH�/RFDO�$XWKRULW\�IRU�WKHLU�UHYLHZ�DQG�FRPPHQW�SULRU�WR�DQ\�UHPHGLDO�
ZRUNV�DW�WKH�VLWH����
�

x� )ROORZLQJ�WKH�UHFHLSW�RI�FRPPHQWV�RQ�WKH�DERYH�DQG�GHWDLOV�RI�WKH�UHTXLUHPHQWV�RI�WKH�
/RFDO� $XWKRULW\�� D� 5HPHGLDWLRQ� 6WUDWHJ\� DQG� 9HULILFDWLRQ� 3ODQ� GRFXPHQW� VKRXOG� EH�
SUHSDUHG�DQG�DSSURYHG�E\�WKH�/RFDO�$XWKRULW\�LQ�DGYDQFH�RI�WKH�UHPHGLDO�ZRUNV����

�
x� )ROORZLQJ� DSSURYDO� RI� WKH� 5HPHGLDWLRQ� 6WUDWHJ\� DQG� 9HULILFDWLRQ� 3ODQ�� WKH� UHPHGLDO�

ZRUNV� VKRXOG� EH� FDUULHG� RXW�� � )ROORZLQJ� UHPRYDO� RI� WKH� WDQNV� HWF��� WKLV� LV� OLNHO\� WR�
FRPSULVH� UHPRYDO� �ZKHUH� SRVVLEOH�� RI� DQ\� JURVVO\� K\GURFDUERQ� LPSDFWHG� VRLOV� LQ� WKH�
YLFLQLW\� RI� WKH� WDQNV� DQG� IRUPHU� ERLOHU� KRXVH� HTXLSPHQW� �LI� SUHVHQW��� WRJHWKHU� ZLWK�
DSSURSULDWH�SRVW�UHPRYDO�YDOLGDWLRQ�VDPSOLQJ��

�
x� )ROORZLQJ�FRPSOHWLRQ�DQG�YHULILFDWLRQ���YDOLGDWLRQ�RI� WKH�UHPHGLDO�ZRUNV��D�5HPHGLDWLRQ�

&RPSOHWLRQ���9DOLGDWLRQ�5HSRUW�VKRXOG�EH�SUHSDUHG�DQG�VXEPLWWHG�WR�WKH�/RFDO�$XWKRULW\�
IRU�DSSURYDO����

�
x� )ROORZLQJ� ILQDOLVDWLRQ� RI� WKH� GHVLJQ� RI� JDV� SURWHFWLRQ� PHDVXUHV�� LW� LV� OLNHO\� WR� EH�

QHFHVVDU\�WR�SUHSDUH�D�*URXQG�*DV�9HULILFDWLRQ�3ODQ��**93���IROORZHG�E\� LQVWDOODWLRQ��
LQVSHFWLRQ�DQG�YDOLGDWLRQ�RI�WKH�JDV�UHVLVWDQW�PHPEUDQHV�E\�D�WKLUG�SDUW\��LQ�DFFRUGDQFH�
ZLWK�WKH�UHTXLUHPHQWV�RI�&,5,$�&��������
�
�
�

�
�
�
�


