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1. INTRODUCTION 

This report is in response to a brief from EDO NSW dated 26 October 2015 (the 
Brief).  We have read the Expert Witness Code of Conduct (Division 2, Part 31 
Uniform Civil Procedure Rules 2005) for the Land and Environment Court, and have 
prepared this report in accordance with those rules.  
 
This report has been prepared by Dr Philip Pells and Mr Steven Pells.  Our curricula 
vitae can be found on www.pellsconsulting.com.au. 
 
In accordance with the Brief we understand that the primary purpose of this report is 
“to assist the decision maker for the Project” in respect to matters within our 
expertise.  These cover the following facets canvassed in the EIS: 
 

x mine induced subsidence, 
x the impacts of subsidence movements on the natural and built 

environment, 
x impacts of mining on groundwater and surface water systems, and  
x water resources and water balance. 

 
 
Section 2 of this report presents and discusses a central issue germane to the EIS 
for the Bylong Coal Project which we consider impacts on the whole evaluation of the 
EIS, and should be addressed by the ‘decision maker for the Project’. Section 3 sets 
out the bases for our assessments, and Section 4, and sub-sections, address the 15 
questions set out in the Brief. 
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2. GENERAL CONSIDERATIONS 

The EIS for the Bylong open pit and underground coal project generates a legal-
technical issue that we have not encountered previously.  
 
In essence this issue is that Kepco Bylong Australia (KEPCO), which is a subsidiary 
of Korea Energy Power Corporation, has bought much of the land, beneath which 
open pit and underground longwall mining is proposed1 (see Figures 1). This land 
includes some iconic properties, such a Tarwyn Park2 (see Figure 2). 
 

 
 

Figure 2.1: Land owned by KEPCO shown in blue; project outline shown by red 
dashed line. 

 
 

                                                
�WorleyParsons is responsible for the delivery of the Bylong Coal Project’s exploration 

activities, mine feasibility planning, environmental approvals and ongoing environmental 
monitoring. Subject to the project obtaining all necessary approvals, Worley Parsons will also 
manage construction activities.(�http://www.bylongproject.com.au/index.cfm/about-us/)�
�^ �W �� �E �^ �& � �
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Figure 2.2: Tarwyn Park. 
 

The issue is best explained as set out below: 
 
Typically coal mining, or CSG extraction, occurs beneath land that is owned by 
private citizens, or is crown land.  Therefore typically the impacts of mining are of 
concern to those owners and are examined and, argued against, in order to protect 
the land owners interests in respect to farming activities, or water resources, or 
groundwater bores, or farm dams or buildings etc.  Such an example is currently the 
situation in the Sutton Forest area where another Korean company, POSCO, 
proposes underground mining.   
 
However in the Bylong Project almost all the land under which mining is occurring is 
owned by KEPCO.  A small portion is crown land.  The land owned by KEPCO 
measures about 14kms North-South and up to about 8kms West-East (about 75 
square kilometres).  This is piece of land equivalent to the Sydney area from the 
Airport through to the Harbour Bridge and extending from Leichhardt through to 
Woollahra.   
 
The land ownership is not the issue, the issue is that the EIS states, or implies, in 
many places that because KEPCO are not concerned about impacts of their land 
those impacts don’t matter.   
 
This is a contradictory if not bizarre situation.  What it is saying is that impacts of 
mining, on the natural or built environment, depend on who owns the land and 
whether that owner is concerned or not concerned about the impacts.   
 

LONGWALL MINING 
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We are not expert to address the legal connotation of this matter but from the 
technical viewpoint we consider the situation to be untenable.  Because technically 
the impacts from subsidence, and on groundwater and surface water systems, are 
matters of fact and can only be assessed against objective criteria.  Assessing such 
matters of fact against owner-subjective criteria, in effect makes the EIS process a 
nonsense.   
 
We illustrate the issue by specific statements in the EIS for the Bylong Project. 
 
Firstly, on page 209 of the EIS it states: 
 

There are no bores on privately owned land where the drawdown is predicted 
by the groundwater model to be greater than 0.1m at any time throughout the 
life of the Project.  A number of bores located on KEPCO owned land are 
present within the zone of drawdown around the mining area. 
 

In similar vein, on page 144 is the statement: 
 
There are no privately owned bores within the Subsidence Study Area.  Three 
groundwater monitoring bores (owned by KEPCO) are located within the 
Subsidence Study Area.  These bores may experience impacts such as 
lowering of the piezometric surface, blockage of the bore due to differential 
horizontal displacements at different horizons within the strata, changes to 
groundwater quality, and horizontal shearing of the bores. 

 
The above quotes contain a matter that is clearly nonsense, in that it is implied that 
KEPCO bores are not privately owned.  KEPCO is a Korean-owned company and is 
effectively privately owned – it is certainly not owned by any Australian State or 
Federal entity. It is certainly not public land. However, of greater importance is the 
implication that drawdown of the bores owned by KEPCO is of no concern because, 
being the mining company, KEPCO doesn’t care about the impact on their bores. 
 
We turn to the question of subsidence, noting that subsidence of the order of 3m is 
expected above most of the longwall mines.  The EIS addresses farm dams within 
the Subsidence Study Area.  It is noted that there are 11 dams owned by KEPCO 
within the area, with the largest one having a surface area of 21,000m2.  The EIS 
states, 

 
The maximum subsidence effects at the locations of farm dams are 
predicted to be: 

x Maximum subsidence of 3,150mm; 
x Maximum tilt of 70mm/m (7%); 
x Maximum tensile strain of 35mm/m; and 
x Maximum compressive strain of 20mm/m. 

 
The EIS notes that these surface movements and strains will have substantial 
impacts on the farm dams.  
 
Based on our experience in other areas of New South Wales we know that such 
movements would be unacceptable to the owners of such dams, and would have a 
high probability of creating unsafe dams..  Yet because the dams are owned by 
KEPCO, the proponent of the mining, these subsidence impacts are of no particular 
concern to the Proponent. 
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Likewise it is noted on page 137 of the EIS, that subsidence will cause permanent 
surface cracking -  with cracks typically between 25mm and 50mm wide but 
sometimes up to 100mm wide.  These cracks are expected to extend for horizontal 
distances of several hundred metres and to depths of 20 to 30m.  Our experience 
with proposed underground mining in the vicinity of Kelstral Colliery in Queensland 
and above the Appin Colliery and Tahmoor collieries in southern New South Wales is 
that such cracking would be unacceptable to private land owners as it substantially 
damages their land.   
 
In respect to the impact of the longwall mining on the groundwater system, the 
calculations in the EIS indicate that significant drawdown will only occur within the 
KEPCO owned property, again with the implication that such drawdown is of no 
concern because it is of no concern to KEPCO.  In our opinion, this is contrary to the 
intent of the NSW Aquifer Interference Policy which defines aquifer interference in 
objective terms and not in relation to the owner of the land beneath which the 
groundwater system exists.  It is stated on page 201 of the EIS in respect to the 
Aquifer Interference Policy requirements: 
 

For both highly and less productive groundwater sources, changes in 
pressures and water tables due to the Project should not induce a decline of 
more than 2m at any water supply work (i.e. a privately owned bore or well). 

 
KEPCO has secured a large landholding surrounding the mine and 
substantial volume of water entitlements for the Bylong River water source.  
This creates an extensive buffer around the Project, meaning that impacts on 
private users are unlikely.  There are no bores on privately owned land where 
the drawdown is predicted by the numerical model to be greater than 0.1m at 
any time throughout the life of the Project. 

 
As with the statements cited further above in respect to private bores, this statement 
generalises the concept to the point that by owning the land KEPCO has created a 
zone within which significant groundwater impacts can and will occur, but which are 
of no concern because KEPCO owns the land. 
 
The above issue has created for us a significant dilemma in addressing the EIS for 
the Bylong Project.  We are of the view that the impacts should be addressed as if all 
the land was owned by concerned private land owners without interests in the 
Proponent and the project, or the crown: and that all environmental impacts should 
be addressed on objective criteria, not the subjective criteria partly used in the EIS 
(see Pells, Young and Turner 20153). 

 
 
  

                                                
� K � � � �� �� � �^ �/ � � �E �� �
W:E�W ���z � �W�d � �d �� �W �D �^ �Z �
D �/ �� �s � �
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3. BASES OF ASSESSMENTS IN THIS REPORT 

Within the time and budget constraints for this report we have not undertaken 
independent groundwater modelling, and independent calculations of subsidence. 
We have relied upon the calculations of ground level subsidence induced movements 
made by MSEC on behalf of the proponent. We have no cause to question the 
reasonableness of the computations within the general framework of uncertainties in 
subsidence predictions4. 
 
We have examined the groundwater modelling studies given in Appendix M of the 
EIS. We consider the work to be of a high professional standard.  However, we have 
determined what we consider to be significant errors in the formulation of some 
parameters used in the groundwater model. These errors impact on the rate at which 
depressurisation can be expected to propagate from the depressurised areas of coal 
seam extraction – not on the quantities of computed seepage. 
 
Therefore our assessments are based primarily on computations given in 
Appendices I, L, M, and N of the EIS, together with studies we have undertaken and 
published in respect to longwall mining subsidence and groundwater impacts of 
longwall mining. Our publications are listed in our curricula vitae (loc cit). 
 
4. ANSWERS TO QUESTIONS IN THE BRIEF 

4.1 Q(1) In your opinion, does the EIS on surface water, groundwater 
and subsidence adequately assess the potential environmental 
impacts from the Project? 

We consider that the computations given within the EIS provide predictions of 
settlements, strains and tilts arising out of longwall extraction that are at the level of 
accuracy that can be expected given the state of this branch of engineering science, 
and current experience in coalfield of the Ulan-Bylong area. However, for reasons set 
out in our detailed answers to Question 2, below, we consider that the EIS is 
substantially inadequate in properly evaluating the mine-life and permanent impacts 
on the built and natural environment of the project and surrounding areas. 
 
We consider that the computations given in the EIS in respect to impacts from mining 
activities (open pit and underground) on the groundwater system of the project and 
surrounding areas are consistent with current best practice.  However, we have 
concerns in relations to specific parameters used in the groundwater modelling which 
impact on the rate at which groundwater system changes will occur. 
 
For reasons set out in our detailed answers to Questions 2,4,5,6,8,12 and 13 we 
consider that the EIS is in places misleading in respect impacts on groundwater and 
surface water systems. 
 

                                                
^ �Z� �W �W�:�E� �K � � � � � � � � �

� � � � � � � �d �D �^ d �^ �
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4.2 Q(2) In your opinion what, if any, are the surface water, groundwater and 
subsidence impacts arising from the Project as proposed? 

4.2.1 Subsidence Impacts 

Magnitudes of surface settlements, and surface strains and tilts have been computed 
by MSEC. We consider their computations to provide reasonable estimates of these 
quantities. The following extracts from the main text of the EIS summarise key 
dimensions and subsidence predictions: 
 

1. The depth of cover above the proposed longwall panels varies from 
105m to 310m.  Based on a 26.5° angle of draw, the Subsidence 
Study Area extends horizontally at distances of between 53m and 
155m from the edge of longwall extraction (see Figure 4.1A). 
 
 

 
Figure 4.1A: Area of longwall mining 

 
2. The maximum total subsidence, after the completion of the proposed 

longwalls, is predicted to be 3,300mm, which represents 
approximately 68% of the extraction height.  The maximum predicted 
total conventional tilt is 75mm/m (i.e. 75%), which represents a 
change in grade of approximately 1 in 13. 

 
3. …the maximum conventional strains for the Project are predicted to be 

35mm/m of tensile strain and 25mm/m of compressive strain.  It is 
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noted however that localised and elevated strains greater than the 
predicted conventional strains can occur as a result of non-
conventional subsidence movements. 

 
4. The extraction of the proposed longwall panels may also generate far-

field horizontal movements.  Far-field horizontal movements refer to 
movements outside of the area directly overlying the longwall panels.  
These are small bodily movements towards the extracted longwall 
panels. 

 
Figure 4.1B shows that mine subsidence is expected to cause connective cracking 
through to the surface within much of the catchment area of Dry Creek. 
 

 
 

Figure 4.1B: Connective fracturing reaching the surface (from Appendix M) 
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It must be understood that the predicted subsidence movements (settlements, 
strains and tilts) are very large in relation to those generated by most longwall 
mines in NSW.  The maximum subsidence induced settlements at some other 
current mines are listed below: 
 
- Clarence Colliery    <50mm (partial extraction mining) 
- Springvale Colliery  ~   1m to 1.8m 
- Tahmoor Colliery    ~1m 
- Bellambi (SW of Cataract Reservoir) ~0.15m to 0.3m 
- Metropolitan      ~0.9m 
- Appin Area 7      ~0.8m 
 
The EIS concludes as follows in respect to subsidence induced surface 
cracking. 
 

a) Subsidence has the potential to result in cracking or deformation of the 
ground surface.  Transient tensile cracking may occur during 
extraction of a longwall panel. Permanent surface cracking will 
generally occur in the tensile zone, which generally extends a 
horizontal distance of up to 0.4 times the depth of cover from the 
longwall panels.  Most surface cracks will occur within a distance of 
0.1 times the depth of cover from the longwall panels. 

 
b) Surface cracks in the flatter areas are generally expected to vary in 

width from 25mm to 50mm, although isolated cracks of up to 100mm 
width may occur.  In steeper areas, surface cracks widths are 
generally expected to be in the order of 50mm to 100mm, with 
possible isolated examples of cracking wider than 200mm. 
 

c) There is a potential for connective cracking to occur between the 
mined coal seam and the surface in areas where the depth of cover is 
shallower. 

 
Based on, published information5, and our experience in respect to 
subsidence impacts at Central Colliery, Queensland, and Appin, Tahmoor, 
Springvale, Baal Bone, Wambo, West Wallsend, Lithgow Valley and 
Metropolitan collieries in NSW,  we are of the opinion that the cracking 
described above will have substantial degradation effects on the land. If the 
land subjected to the cracking described above were in private hands, other 
than the mining company itself, the cracking would be deemed to have 
unacceptable impacts in respect to crops, and livestock operations. 
 
The longwall mining will extend under Dry Creek (see Figure 4.2).  The 
predicted impacts stated in the EIS include the following: 
 

i. The only named drainage line within the Subsidence Study Area is Dry 
Creek. 

 
ii. Areas of ponding are expected to be between 50m to 100m in length.   
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iii. Conversely, increased scouring of the stream beds may occur along 
Dry Creek.  However, the lower stream reaches with shallower grades 
are more susceptible to localised changes in alignment. 

 
iv. The maximum strains along Dry Creek are predicted to be 34mm/m 

tensile and 25mm/m compressive.  Tensile strains have the potential 
to result in fracturing of the bedrock.  Previous experience at mine 
sites has indicated that fracturing may occur when tensile strain is 
greater than 0.5mm/m. 

 

 
Figure 4.2: Location of Dry Creek 

 
While the name may be convenient as indicating a creek of little value, the 
truth is that Dry Creek is an ephemeral stream, of 3rd order in its lower 
reaches, with a catchment of about 14 sq km.   
 
Based on experience with cracking of stream and river beds in the Bargo 
River, Woronora Rivulet and Cataract River it is very highly likely that the 
predicted, very high, tensile strains of 34mm/m will cause substantial cracking 
of the steam bed, and substantial loss of water during flow periods. As the 
EIS notes, the predicted strains are about 70 times higher than strains known 
to have caused river bed cracking in the Southern Coalfields.  
 
Once again, if the properties containing Dry Creek were owned privately by 
persons other than KEPCO, it is highly probable that there would be 
substantial objection to such damage to a natural creek system that feeds the 
Bylong River and hence to the Goulburn River. Based on our experience with 
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mining beneath creek systems in the Southern Coalfields in the Appin, Picton, 
Thirlmere and Tahmoor areas, damage of the kind expected world be 
environmentally untenable. 
 
Damage to this catchment will potentially remove significant quantities of flow 
that would otherwise report to the Bylong River. 
 
The EIS predicts that subsidence will cause collapse of parts of the cliff lines 
above the area of longwall extraction (see Figures 4.3, 4.4A and 4.4B). It is 
stated (p139 of main text) that the mine plan was altered to “minimise 
significant impact” (whatever this may mean quantitatively) to protect Cliffs 
C1, C3 and C4, shown in Figure 4.3.   
 

 
 

Figure 4.3: Cliffs C1, C3 and C4 (there are 41 cliffs >10m high; >20m in plan length) 
 

 
 
Figure 4.4A: Perspective view of cliff line – note that there are cliff faces both 

side of the ridge line. 
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Figure 4.4B: Typical cliff with significant probability (1 in 5) of partial or total 

collapse 
 
The layout of the longwalls makes it less likely that there will be collapses on 
the southern side of the cliff line shown in Figure 4.3, where such damage 
would be clearly visible from the vicinity of Bylong.  The damage predicted in 
the EIS, as discussed below, will be concentrated on the northern side of the 
ridge line, and far less visible to the public.  
 
No calculations are given of likely strains that would be generated by the 
rapid topographic changes associated with cliff lines and which would impact 
cliff stability, calculations of the kind that are currently required of, and 
produced by, Clarence, Springvale and Airly collieries that mine near 
sensitive cliff lines6. We are not persuaded by the information given in the EIS 
that Cliffs 1, 3 and 7 are protected.   
 
The information given in the EIS shows there will be widespread damage to 
other cliff lines and scree slopes, as per the following quotes.   
 

1) MSEC has identified 41 cliffs within the Subsidence Study Area, 
including 30 cliffs directly overlying the proposed longwall panels.  
Most of these cliffs are located within the Bylong State Forest, and 
occur above Longwalls 105 to 107 and Longwall 109. 
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2) The cliffs within the Subsidence Study Area are predicted to 
experience more substantial movements.  As such, the likelihood of 
cliff instability is difficult to predict. 

 
3) Monitoring undertaken at Ulan Mine of more than 8km of cliff length 

(which has been directly undermined) has confirmed that rock falls 
have occurred over approximately 20% of the length of the cliffs with 
visible mining subsidence movements occurring in approximately 50% 
to 70% of the sandstone formations greater than 3m high…..The 
maximum measured subsidence at Ulan Mine is less than predicted 
for the Project on account of a lower extraction height. 

 
4) Therefore, rock falls are likely to be experienced from approximately 

20% of the length of the cliffs within the Underground Extraction Area.  
Further, visible mining subsidence movements within the Underground 
Extraction Area are expected to occur in approximately 50% to 70% of 
this subset of cliffs. 

 
5) It is expected that cliffs with greater height and continuous length will 

be more susceptible to impacts.  Subsequently, two cliffs (C5 and C6) 
located directly above the longwalls with heights between 30m and 
40m and one of these (C5) with a length of between 250m and 300m 
are at risk of greater visible mining subsidence movements and rock 
falls. 
 

In respect to steep slopes [gradient steeper than 1(h) :3(v)] the EIS states 
that: There is a potential for tension cracking to occur at upper or side slopes 
and for compressive ridges to form on the lower slopes. It then says that 
these consequences can be remediated by infilling cracks or re-grading the 
surface.  Our experience at Mount Sugarloaf, above West Wallsend Colliery, 
in 2013, is that such remediation is not feasible or meaningful (see Figures 
4.5A and 4.5B). 
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Figure 4.5A: Cracking in steep slope above West Wallsend Colliery 
 

 
 

Figure 4.5B: Attempted infilling of scarp/crack in steep slope above West 
Wallsend Colliery, 2013 
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It is our opinion that the envisaged damage to cliff lines is not consistent with 
current environmental requirements in NSW (see Pells, Young and Turner, 
2014 loc cit). 
 
In respect to damage to public roads the EIS states: 
 

Sections of the Bylong Valley Way are predicted to experience 
maximum strains of 30mm/m tensile and 25mm/m compressive.  
These strains are expected to result in cracking, heaving and stepping 
of the road surfaces.  The widths of tensile cracks are generally 
expected to be in the order of 50mm to 100mm.  Heaving resulting 
from compressive strains is predicted to be in the order of 25mm high. 

 
We consider that the EIS grossly understates the impact on Bylong Valley 
Way. We cite the work reported by Kay et al (2011)7 in respect to mine 
subsidence impacts on the Hume Highway near Picton, NSW. Dr Philip Pells 
was a member of the Technical Committee that developed the management 
measures and it is a matter of fact that the then RTA, now RMS, concluded 
that ground movements that could create steps in the road pavement of 
greater than about 20mm created dangerous road user conditions that would 
not be countenanced; and that such movements could occur at compressive 
ground strains of about 5mm/m.  This is 5 times lower than the predicted 
ground strains for Bylong Valley Way.  On this basis, and on the basis of 
experience of deformations along Appin Road above Westcliff Colliery, we 
consider that the expected subsidence movements beneath Bylong Valley 
Way cannot be countenanced, and that at the very least the mine plan should 
be changed to safeguard the public using this infrastructure. 
 
The EIS notes that;  
 

A. There are 11 farm dams (owned by KEPCO) within the Subsidence 
Study Area. 

 
B. The maximum subsidence effects at the locations of farm dams are 

predicted to be: Maximum subsidence of 3,150mm; Maximum tilt of 
70mm/m (7%); Maximum tensile strain of 35mm/m; and Maximum 
compressive strain of 20mm/m. 

 
C. The predicted tensile and compressive strains may result in cracking, 

heaving or stepping of the dam bases or walls, which may lead to 
leakage of stored water.  If leakage from farm dams is observed, 
remediation will be undertaken to re-instate the dam base and walls. 

 
We mentioned this information in Section 2, and there stated: 
 
Based on our experience in other areas of New South Wales we know that 
such movements would be unacceptable to the owners of such dams, and 
would have a high probability of creating unsafe dams.   Yet because the 
dams are owned by KEPCO, the proponent of the mining, these subsidence 
impacts are of no particular concern to the Proponent. 
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4.2.2 Surface Water 

An overview of the surface water features is shown in Figure 4.6. Existing registered 
bores, and the location of river gauging station “Bylong River at Bylong 2” are shown 
in Figure 4.7.   The registered bores draw water primarily from the alluvium. 
 

 
 

Figure 4.6: Surface water features 
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Figure 4.7: Registered bores and gauging location of gauging station ”Bylong River 
at Bylong 2” 

 
The mine plan is structured around the creek systems, and avoids excavation of the 
alluvium associated with the creek systems, as shown in Figure 4.6.  It is also further 
than 200 m from creek alignments, in accordance with the requirements of the 
Aquifer Interference Policy.   It is understood that there is no plan for re-alignment of 
the river channels.   
 
Modelling of flood hydraulics in the EIS shows that the impacts to scour / sediment 
transport are small and changes to morphology are unlikely to arise from altered 
flood conditions. 
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The impacts to surface water resources are summarised in EIS Appendix L as: 
 
 

 
Box 1 

 
In addition to these impacts, we also expect, for the case of Dry Creek, cracking of 
the stream bed and its catchment due to subsidence, significantly increasing 
depression storage losses throughout the catchment and loss of streamflow from the 
stream bed.  The main text of the EIS (pg 138) states the following: 
 
 

 
Box 2 

 
It seems implausible that suitable remediation of fractured bedrock could be 
achieved. 
 
Points 1 and 3 in Box 1., and impacts to Dry Creek, relate to streamflow’s in creeks.  
Clearly, the quantities of water planned to be drawn from the alluvial aquifer, and 
changes to the watershed shape and character, have the potential to impact on 
streamflow significantly (see Figure 4.8). 
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Figure 4.8: Computed net changes in river flows 
 
As shown by Figure 4.9, the ‘net’ flow change is significant, but this figure gives no 
quantification of the impacts on flow frequency. Impacts to streamflow is considered 
in the EIS in terms of “water availability” – and the impacts therefore appear to be 
addressed by management of water licencing.   
 
The item missing in this logic-equation is establishment of appropriate environmental 
flow criteria for the creeks systems.   The frequency of river flows, including flow 
persistence, but also the frequency, duration and magnitude of peak events, are 
critical to river and ecological health.  As stated in Appendix J of the EIS: 
 

 
Box 3 

 
The modelling tools and methodology in the EIS are appropriate, and are calibrated 
to available data. These tools are used to estimate groundwater usage, and impacts 
to flood extents and velocity.  However,  at no point are these tools applied to 
examine the changes in flow frequency which will arise from the cumulative effects of 
groundwater extraction and watershed changes.   
 
River health and ecological impacts (presented in Appendix J of the EIS) have thus 
been assessed in the absence of such analysis.  The conclusions from Appendix J 
regarding impacts to creek systems from changes to flow regime are simply, and 
only, what is expressed in the following excerpt: 
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BOX 4 (from Appendix J 6.65) 

   
 
Simply stating that the reductions in baseflow “may lead to loss of aquatic habitat”, 
without reference to flow frequency or the nature of such losses, is inadequate.   
 
We recommend very strongly that the proponent applies their detailed catchment and 
mine water management model to simulate the flow frequency, at the old the Bylong 
River gauge site and in the Bylong River, just upstream of the confluence with 
Growee River.  This should be done to simulate flow frequency before, during and 
after mining. Assessment to impacts on river health and ecology should then be 
made with reference to these flow-frequency analyses.    
 
Based on this, appropriate environmental flow requirements for the streams should 
be set, which may set limits on mine water operations. 
  

 
4.2.3 Groundwater 

The groundwater modelling predicts drawdowns of up to 10 metres in the alluvium, 
and complete depressurization of the geological stratum above the longwalls.   The 
predicted regional extent of drawdown above the longwalls, after 25 years, extends a 
small distance into the adjacent Wollemi National Park.  As discussed in relation to 
Question 4 (Section 4.4 below), the extent of drawdown reflects the choice of 
hydrogeological modelling parameters made in the EIS.  We conclude by 
fundamental analysis that there are major inconsistencies (errors) in some of the 
adopted parameters and note that the extent of drawdown in sensitive to these 
parameters. More extensive regions of drawdown may be expected. 
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4.3 Q(3) Has the EIS complied with the Secretary’s Requirements relating to 

water and subsidence issues including, in particular, those set out in 
the Gateway Certificate? 

 
For reasons set out in Section 4.4 we consider that the transient 3D groundwater 
model does not properly address the Gateway Certificate Recommendations 
17H4(a)(iv) Items 1 and 2. 
 
In Section 4.5 we point out that the production from the proposed borefield is critical 
to the real water supply in the 1st decade of operation of the project.(as opposed to 
theoretical water quantities in licences).  We also note that the computed yields from 
the borefield are primarily theoretical and that there is low confidence in the validity of 
the computations because of absence of substantive field testing8.  These matters 
are, in effect, confirmed in Section 7.6.4 of the main text of the EIS where it states: 
 

 
Box4A 

 
We are of the opinion that the quote in Box4A understates the uncertainty in respect 
to borefield where it implies that insufficient water may only transpire in 
‘extraordinarily dry periods’.  The factual information in respect to the reliability of the 
water source from the borefield does not support this assertion.  The assumption of 
“consistent surface water influx” appears to be inconsistent with the claimed 
ephemeral nature of the streams.  It is also understood that the grid resolution of the 
groundwater model, in this region, is 50 metres – this is an inadequate basis to 
assess drawdown impacts on the alluviual aquifers. Therefore we consider that the 
reliance placed on licence allocations is false; it is real water in times of low rainfall 
that matters, not bureaucratic allocated ‘units of water’, and the following statement, 
also from Section 7.6.4 is substantially meaningless in respect to the operation of the 
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mine in the 1st decade until such time that yield from the borefield is substantiated by 
field testing. 
 

 
Box4B 

 
For the reasons set out above we consider that Item 5 of 17H(a)(iv) of the Gateway 
Certificate Recommendations is not satisfied. 
 
 
4.4 Q(4) Has there been an adequate description of all units and associated 

groundwater, including the role of Triassics? 

4.4.1 Stratigraphy 

The hydrogeological conceptual model is shown in Figure 4.9. 
 

 
 

Figure 4.9: Conceptual hydrogeological model from the EIS 
 
 

We have been unable to find, within the main text of the EIS, or Appendices H 
(Subsidence), L (Surface Water) and M (Groundwater), a reasonable representation 
of the stratigraphic profile above the longwall panels. Appendix H provides the 
following ‘cartoon’ stratigraphic column (see Figure 4.10) – but it does not allow 
understanding of the distribution on the Triassic strata above the longwall panels. 
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Figure 4.10: Stratigraphic column (note that the Coggan Seam is to be mined, and 
the cover is shown to be up to 300m (Drg MSEC708-06), so the Triassic rocks may 

be up to 110m thick 
 
The point is that the upper part of the sequence above the longwalls includes Triassic 
rocks, dominantly sandstones, of the Narrabeen Formation.  These Triassic rocks 
have substantially different hydrogeological parameters compared with the Permian 
strata that include the various coal seams.  The hydrogeological report in Appendix M 
is silent on this matter. The model is represented as per Figure 4.11, and, within the 
numerical analysis, comprises the layers given in Box 5: 
 

 
 

Figure 4.11: Modflow groundwater  model 
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Box5 

 
We cannot determine, from the information given, the thickness of the Narrabeen 
Formation above the longwall workings, what parameters have been ascribed to this 
Formation, and whether it is properly included in the groundwater model.   
 
There is further confusing discussion with the EIS in respect to Triassic rocks, where 
there is a mix-up between the Tertiary Basalts and the Narrabeen Formation. 
 
Within Appendix M it is stated: 
 

 

 
Box 6 

and (p64) 
 

 
Box 7 

 
This is also consistent with the following cross-sections from Appendix H (Figure 
4.12) which show the Tertiary Basalts. 
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Figure 4.12: Tertiary basalt capping 
 

Elevated groundwater levels in the Tertiary basalt region are interpreted in the EIS to 
be “perched” due to increased recharge through the basalt.  This elevated water level 
may be the case, but the inference of this groundwater as being “disconnected” from 
the rest of the geological sequence, as is stated in the Main text of the EIS, is without 
basis. Rather, the elevated level indicates increased vertical potential for movement 
vertically through the whole sequence. 
 
Where matters become very confused in the EIS is that the main text contains the 
following statement: 
 

The groundwater impact assessment has identified a minor perched Triassic 
aquifer and Permian bedrock aquifers within the Subsidence Study Area.  The 
perched Triassic aquifer has been identified as a localised aquifer and does 
not form part of the regional groundwater system 
 

Box 8 (EIS Main document, pg 138) 
 

 
We think that the use of ‘Triassic’ in the above quote is an error, and that the EIS 
may mean the Tertiary Basalts. However, the net result is that the EIS is 
unsatisfactory in assessing the groundwater systems in the Triassic strata, and also 
the Tertiary Basalts. These units are crucial to baseflows to creeks over the whole 
catchment of Dry Creek, which in turn feeds into the Bylong River,  The flows may be 
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relatively small but are not inconsequential to the environment, even though that 
environment is within properly currently owned by KEPCO, and appear to be of no 
concern to KEPCO. 
 
Given all the above information we conclude that the groundwater assessment does 
not properly, or adequately, address the groundwater system within the Triassic 
Narrabeen Formation. 
 
4.4.2 Hydrogeological Parameters 

It is a matter of fact that the results of the groundwater model directly reflect the 
values chosen, by the modeller, for the parameters hydraulic conductivity and 
specific storage.  In simple terms, the hydraulic conductivity is related to how easily 
water flows through the ground, and the specific storage is related to how water is 
stored in the ground.   
 
As per Table 1, the results from field testing indicated a very large range of hydraulic 
conductivity values, leaving the modeller with a large scope of possible outcomes 
from the model. 
 

Table 1 
Packer Testing 
m/day m/sec 
min max min max 

Alluvium 0.04 14 4.6E-07 1.6E-04 
Tertiary volcanics 4.50E-05 0.2 5.2E-10 2.3E-06 
Permian interburden 1.90E-05 8.3 2.2E-10 9.6E-05 
Ulan Coal sea, 3.90E-04 6.00E-01 4.5E-09 6.9E-06 
Coggan Coal Seam 5.50E-04 2.1 6.4E-09 2.4E-05 
Marrangaroo 
Sandstone 2.30E-04 7.10E-01 2.7E-09 8.2E-06 

 
Typically in groundwater engineering, hydraulic conductivity is not known to a high 
degree of confidence, and it is up to the practitioner to choose and justify an 
appropriate range of possible parameters based on test data and geological 
knowledge. This range may typically be in the order of 5 to 20 times (ie plus minus 
500% to 2000%), although the range given in the EIS as per Table 1 is somewhat 
higher.   
 
We now need to delve into some basic mathematics, as by so doing a significant 
problem is revealed. 
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The specific storage is defined as: 
  Ss = specific storage   �                      (1) 
where 
  Uw = density of water (~1000kg/m3) 
  g = acceleration due to gravity (9.81 m/s2) 

 =Poisson’s Ratio  
  E =Young’s Modulus (Pa) 
  I  = porosity 
  E = compressibility of water (~5 x 10-10 Pa-1) 
 
The hydraulic diffusivity is defined as 
  D = diffusivity   �                                                           (2) 
where 
  . = hydraulic conductivity (m/s) 
 
 
Most experienced geotechnical engineers can estimate in situ Young’s Modulus 
values to an accuracy of about +/-12%.  Also it is known that Poisson’s Ratio ranges 
between 0.15 and 0.3.  Therefore, for jointed rock masses, the compressibility 
parameter (in Equation 1) is typically known to an accuracy of about plus or minus 
25%.   Volumetric water content can be estimated to a similar accuracy. 
 
The aquifer parameters used in the EIS model are summarised in Table 2.  Also 
shown in Table 2 are the hydraulic diffusivity, and the inferred bulk modulus9 values 
determined by the choice of values used for hydraulic conductivity, porosity and 
specific storage (i.e. calculated from Equations 1 and 2).  
 
The resulting bulk modulus values are inconsistent with known (or possible) 
properties of the geology.  Much higher values would actually be applicable.   
 
Appropriate values of bulk modulus indicate diffusivity10 values of 2 to 3 orders of 
magnitude larger.  The diffusivity is directly related to the rate at which 
depressurisation of the geology occurs, due to mining.  As such, the extent of 
impacts at various time-frames, computed by the EIS groundwater model, are 
significantly under-predicted.   
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Table 2 

Formation 

Values Selected by AGE Consultants 

 Values explicitly 
inferred by the 
applied mathematics 

Kh Kv Kv/Kh Porosity SS Diffusivity 

Inferred 
Horizontal 
Modulus 

m/s m/s 1/m m2/s MPa  
Alluvium upper 3.1x10-5 1.2x10-5 0.4 0.1 0.005 0.0063 2 
Alluvium lower 5.5x10-5 1.9x10-5 0.35 0.09 0.001 0.0546 10 
Colluvium 5.3x10-6 1.0x10-8 0.002 0.08 0.00002 0.266 499 
Weathered 
Permian 2.8x10-6 1.4x10-6 0.5 0.1 0.0002 0.014 49 
Tertiary 
basalts 1.3x10-5 2.2x10-7 0.02 0.05 1.52x10-5 0.838 655 
Interburden 1.7x10-8 1.7x10-9 0.1 0.02 1.63x10-5 0.00107 605 
Interburden 4.2x10-9 5.0x10-12 0.001 0.03 2.31x10-6 0.00182 4511 
Ulan Coal 
Seam 1.2x10-10 1.2x10-11 0.1 0.02 2.28x10-5 5.08x10-6 432 
Interburden 1.7x10-8 1.7x10-9 0.1 0.01 0.000076 0.00023 129 
Coggan Coal 
Seam 1.2x10-10 1.2x10-11 0.1 0.02 0.0002 5.79x10-7 49 
Marangaroo 
Sandstone 1.9x10-8 3.6x10-11 0.002 0.01 1.31x105 0.00144 751 
Basement 2.2x10-9 2.2x10-10 0.1 0.01 7.06x106 0.00031 1398 
Triassic 
Intrusions 1.7x10-8 8.6x10-9 0.5 0.01 1.57x105 0.0011 627 

 
The model should be recalibrated using physically possible diffusivity values, and 
model results, and drawdown extents should be re-produced based on these revised 
models. 
 
Technical sensitivity analyses of the modelling parameters were undertaken in the 
EIS, presented in Appendix F to the Groundwater Impact Assessment.  In Figure 
4.13, the effects of sensitivity of some hydraulic parameters in the predicted extents 
of drawdown are shown.  It is clear from our calculations presented above that much 
larger drawdown extents will be incurred with more appropriate diffusivity values. 
 
We note also that groundwater impacts (and drawdown mapping) asserted within the 
main text of the EIS are declared on a single model output alone.  This is 
inappropriate, and does not adequately communicate the uncertainty in predicted 
impacts. 
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Figure 4.13: Sensitivity analyses given in Appendix H 
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4.5 Q(5) Has there been an adequate assessment of the sustainability of 

aquifers? In times of drought, is it possible for the Proponent to source 
the water they need, notwithstanding the fact they may have the 
requisite licences? 

Relevant extracts from the main text of the EIS in respect to the overall water 
requirements are: 
 

i. The Water Sharing Plan for the Hunter Unregulated and Alluvial Water 
Sources 2009 (Hunter Unregulated WSP) applies to the surface water 
and alluvial water sources in the locality of the Project. 

 
ii. The Project is located within the Goulburn Extraction Management 

Unit within the Bylong River management zone. 
 

iii. This water source has an area of 697.5km2, with approximately 63% 
of this area being forested.  These water sources include all surface 
water and any groundwater contained in alluvial sediments. 

 
iv. KEPCO will therefore require WALs to account for the capture of 

surface runoff and any groundwater extraction from alluvial aquifers. 
 

v. A WAL does not need to be obtained for water captured in water 
diversion drains or sediment dams, provided that these are located on 
a minor stream. 

 
vi. The harvestable rights order for the Eastern and Central Division 

allows a landholder to capture 10% of the average regional rainfall 
runoff on the land. 

 
vii. As at July 2015, KEPCO had a total landholding of 5,425 ha within the 

Project Boundary.  In consideration of this landholding area, KEPCO’s 
maximum harvestable right dam capacity has consequently been 
determined to be 355 ML/Year. 

 
viii. A borefield within the Bylong River and Lee Creek alluvial aquifers is 

proposed to be utilised throughout the life of the Project to supplement 
the other site water supplies. 

 
ix. KEPCO currently holds eight WALs with a total allocation of 2,535 

ML/Year. 
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The mine water balance was simulated using appropriate analytical tools and 
calibration to the available data.  Nonetheless, it is a very complex arrangement, 
incorporating: borefield abstraction; surface water runoff and capture; mine-pit 
inflows, and; mine water usage (see Figure 4.14) for various possible climatic 
conditions.   
 

 

 
 

Figure 4.14: Water balance model 
 

It is clear from the results of the analyses, as summarised in the following Table and 
in Figure 4.15, that production from the proposed borefield is critical to operation of 
the mine for the first decade. 

 
Project Water Licensing Requirements 

(re-typed from the EIS) 
 

Water Type 
Predicted Annual 

Take (ML/Year) Water Available 
in Water Source Avg Max 

Alluvial Groundwater 153 295  
Alluvial Groundwater (Borefield) 338 1,172  
Surface Water (loss of Baseflow) 111 230  
Surface Water (loss of catchment 
runoff) 

- 1491  

Total from Bylong River Water 
Source for licensing 

491 1,149 5,843ML/Year 
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The predicted amount of water needed to be abstracted from the borefield for various 
climate conditions is shown Figure 4.15. 
 

 

 
Figure 4.15: Annual bore-field water requirements 

 
The information given in the EIS in respect to yield testing of the alluvium in the area 
of the proposed borefield (see Figure 4.16) indicates to us that very low confidence 
can be placed on the validity of the results given in Figure 4.15.   
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A substantial pumping test program would be necessary to demonstrate that the 
borefield can in fact provide the critically required water for the 1st decade of the mine 
life.  
 

 
 

Figure 4.16: Proposed borefield 
 

4.6 Q(6) If there are groundwater impacts, do they terminate at the 
Proponent’s property boundaries? 

The predicted depressurisation at seam level is shown in Figure 4.17.  The extents 
are predicted from the modelling supplied in the EIS to be largely contained within 
the lease boundary. 
 
However, this extent is subject to the aquifer parameters adopted.  As stated in 
Question 6, presentation of drawdown extents from alternative scenarios that use 
more realistic values of hydraulic diffusivity are essential, and are likely to shown 
greater drawdown extents. 
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Figure 4.17: Predicted drawdown at the level of the Coggan Seam 
 
We note that Figure 4.17 is for drawdown at the level of the mined seam.  As 
discussed in Section 4.4, we have been unable to find within the EIS a proper 
analysis of the depressurisation of the rock strata above the Coggan Seam.  The one 
piece of  information we can glean is from the cross-sections reproduced in Figure 
4.18. 
 
These cross-sections show no groundwater within upper >200m of strata in the 
profile prior to mining.  Based on our experience at other collieries in the NSW 
mountain areas (Clarence, Baal Bone, Springvale, Lithgow Valley) we cannot accept 
this assumption without justification from sufficient field measurements. 

 
We think that when the model is re-run with appropriate rock mass stiffness values, 
and proper representation of the Triassic strata, it will be found that depressursation 
impacts will extend well beyond the Proponents property boundaries.  However, as 
discussed in Section 2 of this report we think that that it is illogical for unacceptable 
environmental impacts within the Proponents property to make those impacts 
acceptable to society. 
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Figure 4.18 Computed pre-mining and post-mining groundwater regimes. 
 

 
4.7 Q(7) Have the impacts on water quality been adequately assessed? 

 
Having considered this matter carefully in light of material given in the EIS we 
consider that this question is outside our areas of expertise 
 
4.8 Q(8) Has the horizontal extent of the drawdown footprint been 

adequately assessed? 

See Answer to Question 4 
 
4.9 Q(9) Are there any landholders (apart from the Proponent) who may be 

affected by the drawdown? 

See answer to Question 4 
 
4.10 Q(10) Are there any impacts above the longwall (which is proposed as 

an offset)? 

We have discussed the substantial impacts above the longwall panes in Section 4.  
 
We are not expert to answer questions in relation to the matters of ‘offsets’. 
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4.11 Q(11) Are there any impacts relating to the proposed storage of mine 
waste water in the unlined Eastern Pit? 

A detailed study would be required to answer this question with substantial scientific 
confidence.  However, based on our experiences with storage of coal mine waters in 
completed open cuts both in the Hunter valley and in Queensland we think this 
should not be an issue of significant concern. 
 
4.12 Q(12) Is there a baseflow reduction to the Bylong River or Goulburn 

River? If so, what are the impacts, including at time of critical low flow? 

The EIS states: 
 

 

 
Box 9 

 
Given that we consider that greater impacts will be found when the model is re-run 
with the corrected rock mass stiffness values, we expect the impacts on baseflow to 
the Bylong River to be greater than described above. 
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4.13 Q(13) If there are impacts on groundwater or alluvial aquifers, what is 

the outlook for aquifer recovery? 

The EIS states as follows: 
 

 
Box 10 

 
Given that we consider that greater impacts will be found when the model is re-run 
with the corrected rock mass stiffness values we expect the impacts on the alluvium 
to be greater than described above.  Obviously the greatest impact on the alluvium 
will be from the proposed borefield. 
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4.14 Q(14) Are there any impacts on the properties of Tarwyn Park and/or 

Iron Tank? If so, what constraints on subsidence and groundwater 
should be imposed to avoid those impacts? 

The locations of the two properties are shown in Figures 4.19 and 4.20. 
 

 
 

Figure 4.19: location of Iron Tank 
 

 
 

Figure 4.20: Location of Tarwyn Park 
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The EIS shows that there will be significant depressurisation of the groundwater 
regimes beneath Iron Tank, and the northern part of Tarwyn Park. The EIS also 
shows that both will be impacted by mine subsidence movements; Iron tank to a 
greater extent than Tarwyn Park as only the northern part of the latter would be 
impacted. 
 
4.15 Q(15) Provide any further observations or opinions which you consider 

to be relevant. 

None at this time. 
 
…………………………………………………………………………………………… 
 
Yours faithfully 
 

 
 

 
PHILIP PELLS        
 

 
 
STEVEN PELLS 
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*HQHUDO�FRPPHQW�

7KH�6RFLDO�,PSDFW�$VVHVVPHQW��6,$��RI�WKH�%\ORQJ�&RDO�3URMHFW��SUHSDUHG�E\�+DQVHQ�%DLOH\��
LGHQWLILHV�D�QXPEHU�RI�QHJDWLYH�VRFLDO�DQG�HFRQRPLF�LPSDFWV�DQG�EHQHILWV�IRU�WKH�5HJLRQDO�
6WXG\�$UHD�DQG�WKH�3URMHFW�$UHD��7KH�DVVHVVPHQW�RI�WKHVH�LPSDFWV�DQG�EHQHILWV�LV��KRZHYHU��
LQFRPSOHWH�DQG�LQDGHTXDWH��7KHUH�DUH�D�QXPEHU�RI�PHWKRGRORJLFDO�DQG�DQDO\WLFDO�
VKRUWFRPLQJV�LQ�WKH�6,$��DQG�WKH�HQWLUH�LPSDFW�DQDO\VLV�VHFWLRQ�ODFNV�HYLGHQFH�RI�VRFLDO�
UHVHDUFK�DQG�LV�GHYRLG�RI�DFWXDO��VWUXFWXUHG�DVVHVVPHQW��7KHUH�LV�OLPLWHG�FURVV�DQDO\VLV�RI�WKH�
GDWD�DQG�D�VLJQLILFDQW�ODFN�RI�FRQVLGHUDWLRQ�RI�FXPXODWLYH��ORQJ�WHUP�LPSDFWV��7KH�DVVHVVPHQW�
FRQVHTXHQWO\�WUHDWV�EHQHILWV�DQG�LPSDFWV�XQHTXDOO\��VSHDNLQJ�RI�QHJDWLYH�LPSDFWV�RQO\�DV�
SHUFHLYHG�LPSDFWV�DQG�SRVLWLYH�LPSDFWV��EHQHILWV��DV�DFWXDOLWLHV��7KLV�FUHDWHV�D�ELDVHG�SLFWXUH�
RI�WKH�VRFLDO�LPSDFWV�WKDW��VXEVHTXHQWO\��SURGXFHV�LQDGHTXDWH�PLWLJDWLRQ�DQG�PDQDJHPHQW�
SURFHGXUHV��7KH�DVVHVVPHQW�GRHV�QRW�LQFOXGH�D�µQR�GHYHORSPHQW¶�VFHQDULR��ZKLFK�LV�VWDQGDUG�
IRU�DQ\�LPSDFW�DVVHVVPHQW�DQG�LPSRUWDQW�IRU�XQGHUVWDQGLQJ�FKDQJH���

7KH�FRQFHUQV�WKDW�ZH�KDYH�ZLWK�WKH�6,$�FDQ�EH�JURXSHG�LQWR�WZR�RYHUDOO�FDWHJRULHV��SURFHVV�
DQG�DQDO\VLV�RI�GDWD��

�

3URFHVV�

x� /DFN�RI�HYLGHQFH�RI�VRFLDO�UHVHDUFK�DQG�DFWXDO��VWUXFWXUHG�DVVHVVPHQW�RI�LPSDFW��
WKH�HQWLUH�LPSDFW�DQDO\VLV�VHFWLRQ�ODFNV�HYLGHQFH�RI�VRFLDO�UHVHDUFK�DQG�LV�GHYRLG�RI�
DFWXDO��VWUXFWXUHG�DVVHVVPHQW�RI�LPSDFWV��D�UHTXLUHPHQW�QRW�RQO\�RI�WKH�6HFUHWDU\��16:�
'HSDUWPHQW�RI�3ODQQLQJ�DQG�(QYLURQPHQW��EXW�DOVR�W\SLFDO�RI�FRPPRQ�6,$�SUDFWLFH�IRU�
PDMRU�SURMHFWV��7KHUH�LV�QHLWKHU�LQ�GHSWK�WKHPDWLF�TXDQWLWDWLYH�DQDO\VLV�RI�LGHQWLILHG�VRFLDO�
LPSDFWV�QRU�TXDOLWDWLYH�DQDO\VLV��ZLWK�D�ODFN�RI�VWDNHKROGHU�TXRWDWLRQV�WR�LOOXVWUDWH�
UHVHDUFK�ILQGLQJV��

x� 6RFLDO�LPSDFWV�KDYH�RQO\�EHHQ�DVVHVVHG�DV�SRVLWLYH�RU�QHJDWLYH��LQ�DQ\�VWDQGDUG�ULVN�
RU�LPSDFW�DVVHVVPHQW�IUDPHZRUN�ULVNV�DQG�LPSDFWV��VHH�4XHHQVODQG�*XLGHOLQHV��7��6,$��
DOVR�ORWV�RI�VWDQGDUG�ULVN�DVVHVVPHQW�WRROV��QHHG�WR�EH�DVVHVVHG�IRU�NH\�FKDUDFWHULVWLFV�
VXFK�DV�GXUDWLRQ��VLJQLILFDQFH��SHUFHLYHG�DQG�WHFKQLFDO���OLNHOLKRRG�HWF��-XVW�DVVHVVLQJ�DQ�
LPSDFW�DV�SRVLWLYH�RU�QHJDWLYH�LV�PHDQLQJOHVV���H�J��D�SRVLWLYH�LPSDFW�FRXOG�EH�WHPSRUDU\��
D�QHJDWLYH�LPSDFW�FRXOG�EH�SHUPDQHQW�DQG�FULWLFDO�LQ�LPSDFW���WKLV�GHWDLO�LV�FRPSOHWHO\�ORVW�
LQ�WKH�DVVHVVPHQW�

x� 1R�UDQNLQJ�DQG�SULRULWLVDWLRQ�RI�VRFLDO�LPSDFWV�EDVHG�RQ�ULVN�VLJQLILFDQFH�RI�LPSDFW��
GXH�WR�WKH�ODFN�RI�DVVHVVPHQW�GHVFULEHG�DERYH��WKH�LPSDFWV�KDYH�QRW�EHHQ�UDQNHG�DQG�
SULRULWLVHG�IRU�PDQDJHPHQW��7KLV�PHDQV�WKDW�WKH�LPSDFWV�DQG�WKHLU�PDQDJHPHQW�
VWUDWHJLHV�DUH�SRUWUD\HG�DV�HTXDO�LQ�LPSRUWDQFH��GXUDWLRQ�HWF��,W�LV�FRQVLGHUHG�FRPPRQ�
SUDFWLFH�RI�DQ\�LPSDFW�DVVHVVPHQW�WR�LQFOXGH�UDWLQJV�RI�LPSDFWV�DQG�RSSRUWXQLWLHV��DQG�
WKHUH�DUH�PDQ\�DYDLODEOH�DQG�ZLGHO\�XVHG�VWDQGDUG�UDWLQJ�VFDOHV��VHH�4/'�*RYHUQPHQW�
6,$�*XLGHOLQHV��������$W�QR�SRLQW�LV�DQ�DVVHVVPHQW�PDWUL[�SURYLGHG�WR�DVVHVV�WKH�UHODWLYH�
H[WHQW�RI�HDFK�LPSDFW�RU�RSSRUWXQLW\���

x� 1R�VHQVH�RI�DQ�RYHUDOO�DVVHVVPHQW�RI�LPSDFWV�DQG�RSSRUWXQLWLHV��KRZ�PDQ\�
VWDNHKROGHUV�LGHQWLILHG�SRVLWLYH�YHUVXV�QHJDWLYH�LPSDFWV"�:KHUH�GR�WKHVH�VWDNHKROGHUV�
UHVLGH"�:KDW�DUH�WKHLU�H[SHULHQWLDO�DFFRXQWV�RI�WKHVH�LPSDFWV�DQG�RSSRUWXQLWLHV"�

x� 1R�VHQVH�RI�VWDNHKROGHU�IHHGEDFN��WKHUH�LV�QR�LQIRUPDWLRQ�DERXW�LI�DQG�KRZ�
VWDNHKROGHUV�ZHUH�SURYLGHG�ZLWK�RSSRUWXQLW\�WR�FRPPHQW�DQG�SURYLGH�IHHGEDFN�RQ�
LPSDFWV�RSSRUWXQLWLHV�DQG�WKHLU�UDWLQJV����

x� /DFN�RI�EHQFKPDUNV��VWDQGDUGV��EHVW�SUDFWLFH�HYLGHQFH��WKHUH�LV�QR�VHQVH�RI�ZKHWKHU�
DQ�LPSDFW�LV�VLJQLILFDQW�EDVHG�RQ�HYLGHQFH�EHQFKPDUNV��%XUGJH��������VWDWHV�WKDW�D�
SRSXODWLRQ�FKDQJH�RI�JUHDWHU�WKDQ����ZLOO�KDYH�VLJQLILFDQW�VRFLDO�LPSDFWV��WKLV�KDV�QRW�
EHHQ�WDNHQ�LQWR�FRQVLGHUDWLRQ��0RUHRYHU��WKHUH�LV�QR�FRQVLGHUDWLRQ�RI�WKH�LPSDFWV�RI�
WHPSRUDU\�DFFRPPRGDWLRQ�IDFLOLWLHV�EHVLGHV�VRPH�RII�KDQG�FRPPHQWV�DERXW�KRZ�WKH�
FRPPXQLW\�KDV�GHDOW�ZLWK�WHPSRUDU\�DFFRPPRGDWLRQ�IDFLOLWLHV�LQ�WKH�SDVW��7KHUH�LV�D�ORW�RI�
H[LVWLQJ�UHVHDUFK�RQ�WKLV�WRSLF��ZKLFK�VKRXOG�KDYH�EHHQ�UHIHUHQFHG�DQG�XVHG�IRU�DQDO\VLV���
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x� ,QVXIILFLHQW�GHVFULSWLRQ�RI�WKH�SURSRQHQW��WKH�SURSRQHQW�KDV�QRW�EHHQ�GHVFULEHG�LQ�DQ\�
GHWDLO�DQG�WKLV�LV�LPSRUWDQW�IRU�XQGHUVWDQGLQJ�VRFLDO�LPSDFWV�RI�WKH�SURSRVHG�RSHUDWLRQ���
ZKDW�DUH�LW
V�RSHUDWLRQDO�SROLFLHV"�ILQDQFLDO�VWDWHPHQWV�SODQV"�KLVWRU\�RI�PLQLQJ�
RSHUDWLRQV�GHYHORSPHQWV"�RZQHUVKLS�RI�H[LVWLQJ�ODQG�QRW�PDSSHG�RU�GHVFULEHG"�
2+6�ZRUNSODFH�SROLFLHV"�

x� ,QVXIILFLHQW�FRQVLGHUDWLRQ�DQG�SUHVHQWDWLRQ�RI�YLVXDO�LPSDFWV���FRQVLGHULQJ�WKH�
LPSRUWDQFH�RI�DPHQLW\�LPSDFWV�DQG�WKH�VFDOH�RI�RSHQ�FXW�RSHUDWLRQV��WKHUH�LV�D�ODFN�RI�
DQ\�PDSV�RU�YLVXDO�SUHVHQWDWLRQ�RI�WKH�HYLGHQFH���L�H��PDSV�RI�WKH�SURMHFW�DUHD�GR�QRW�JLYH�
D�VHQVH�RI�UHVLGHQWLDO�ORFDWLRQV��QXPEHUV�RI�UHVLGHQFHV��RZQHUVKLS�RI�UHVLGHQFHV�HWF�DQG�
DUH�RQO\�LQFOXGHG�LQ�WKH�DSSHQGLFHV��DQG�QR�SKRWRV�RI�WKH�DUHD��,W�LV�LPSRUWDQW�WR�LQFOXGH�
PDSV�DQG�SKRWRV�LQ�WKH�6,$�DQG�DOVR�SURYLGH�SURMHFW�PDSV�WKDW�VKRZ�WKH�
VRFLDO�FRQWH[W
���
L�H��UHVLGHQWLDO�ORFDWLRQV��WRSRJUDSK\�RI�DUHD��DGMRLQLQJ�LQGXVWULHV�HWF��

x� 7KH�
QR�GHYHORSPHQW
�VFHQDULR�LV�QRW�DVVHVVHG��VWDQGDUG�SDUW�RI�DQ\�LPSDFW�
DVVHVVPHQW�DQG�LPSRUWDQW�IRU�XQGHUVWDQGLQJ�VRFLDO�FKDQJH��

x� 0DQDJHPHQW�VWUDWHJLHV�DUH�YDJXH�DQG�GR�QRW�DOLJQ�ZLWK�VLJQLILFDQFH�RI�
LPSDFW���DOWKRXJK�LW�LV�SURSRVHG�WKDW�WKH�SURSRQHQW�ZRXOG�FRQVLGHU�XQGHUWDNLQJ�D�6RFLDO�
,PSDFW�0DQDJHPHQW�3ODQ��WKH�GHWDLOV�RI�PDQDJHPHQW�VWUDWHJLHV�SURYLGHG�LQ�WKH�6,$�DUH�
LQVXIILFLHQW�DQG�GR�QRW�FRQVLGHU�WKH�VLJQLILFDQFH�RI�WKH�LPSDFWV�DV�SDUW�RI�WKH�GHVLJQ�RI�WKH�
PDQDJHPHQW�VWUDWHJLHV��7HUPV�VXFK�DV�
VXSSRUW
��
HQFRXUDJH
�DQG�
DVVLVW
�GR�QRW�SURYLGH�
D�VHQVH�RI�
KRZ
�WKHVH�DFWLRQV�ZLOO�KDSSHQ��ZKHQ�HWF��

x� 7KH�FRQVLGHUDWLRQ�RI�VSHFLILF�LPSDFWV�ODFNV�VRFLDO�UHVHDUFK�DQG�DQDO\VLV��L�H��WKHUH�
LV�OLPLWHG�TXDQWLWDWLYH�DQG�KDUGO\�DQ\�TXDOLWDWLYH�GDWD�DQG�DQDO\VLV�SURYLGHG��YHU\�IHZ�
VWDNHKROGHU�TXRWDWLRQV��DQG�QR�VXSSRUWLQJ�OLWHUDWXUH�RU�UHVHDUFK���

x� /LPLWHG�VWDNHKROGHU�HQJDJHPHQW�SURJUDP��WKH�VWDNHKROGHU�HQJDJHPHQW�SURJUDP�
DSSHDUV�YHU\�OLPLWHG��0RUH�LQIRUPDWLRQ�LV�UHTXLUHG�UHJDUGLQJ�WKH�PHWKRGRORJ\�DQG�
VDPSOLQJ�XQGHUSLQQLQJ�WKH�UHVHDUFK�IRU�WKH�6,$��7KH�LQWHUYLHZ�VFKHGXOH�DQG�VXUYH\�XVHG�
IRU�WKH�6,$�DUH�QRW�LQFOXGHG��VXEVHTXHQWO\�UHVWULFWLQJ�WUDQVSDUHQF\�DERXW�KRZ�WKH�
FRQFOXVLRQV�SUHVHQWHG�LQ�WKH�6,$�KDYH�EHHQ�UHDFKHG��7KHUH�LV�OLWWOH�HYLGHQFH�SURYLGHG�LQ�
WKH�6,$�IRU�FRPSUHKHQVLYH�VWDNHKROGHU�HQJDJHPHQW�DQG�YHU\�OLWWOH�GHWDLO�RQ�WKH�
SDUWLFLSDQWV��

x� +HDOWK�LPSDFW�DVVHVVPHQW�LV�UHTXLUHG��GXH�WR�WKH�QDWXUH�RI�WKH�SURMHFW��RSHQ�FXW��
JUHHQILHOG���H[WHQW�RI�H[LVWLQJ�RSHUDWLRQV��DQG�HPHUJLQJ�HYLGHQFH�RQ�FRDO�PLQLQJ�DQG�
KHDOWK�LPSDFWV��ZH�ZRXOG�SXVK�IRU�WKH�XUJHQF\�RI�FRQGXFWLQJ�D�KHDOWK�LPSDFW�
DVVHVVPHQW��

�

$QDO\VLV�RI�GDWD�

2XU�PDLQ�FRQFHUQ�ZLWK�WKH�6,$�LQ�UHODWLRQ�WR�LWV�DQDO\VLV�RI�WKH�GDWD�UHODWHV�WR�WKH�6HFUHWDU\¶V�
ILUVW�6RFLDO�DQG�(FRQRPLF�5HTXLUHPHQW��QDPHO\��µWKH�DVVHVVPHQW�RI�WKH�OLNHO\�VRFLDO�LPSDFWV�
RI�WKH�GHYHORSPHQW��LQFOXGLQJ�SHUFHLYHG�LPSDFWV���SD\LQJ�SDUWLFXODU�DWWHQWLRQ�WR�DQ\�LPSDFWV�
RQ�WKH�%\ORQJ�YLOODJH¶��6HFUHWDU\¶V�(QYLURQPHQWDO�$VVHVVPHQW�5HTXLUHPHQWV�66'���B������
����������7KH�PHWKRGRORJLFDO�VKRUWFRPLQJV�LGHQWLILHG�DERYH�LPSDUW�VLJQLILFDQW�OLPLWDWLRQV�RQ�
WKH�DQDO\VLV�RI�WKH�GDWD�DQG�WKH�DVVHVVPHQW�RI�LGHQWLILHG��SHUFHLYHG��VRFLDO�LPSDFWV��:KHUHDV�
WKH�6,$�JLYHV�SDUWLFXODU�DWWHQWLRQ�WR�WKH�VRFLDO�LPSDFWV�RQ�WKH�3URMHFW�$UHD��WKH�%\ORQJ�
9DOOH\���WKH�DQDO\VLV�RI�WKHVH�LPSDFWV�LV�VKDOORZ�DQG�ODFNV�UHIHUHQFHV�WR�WKH�SULPDU\�GDWD�DQG�
H[LVWLQJ�UHVHDUFK��7KH�LPSDFWV�DUH�QRW�DGHTXDWHO\�DQDO\VHG�LQ�UHODWLRQ�WR�RQH�DQRWKHU��HDFK�
LGHQWLILHG�LPSDFW��SRVLWLYH�DQG�QHJDWLYH��DUH�WUHDWHG�LQ�LVRODWLRQ��WKRXJK�WKHVH�DUH�LQWHUWZLQHG�
DQG�WRJHWKHU�WKH\�FUHDWH�D�PXFK�PRUH�FRPSOH[�SLFWXUH�WKDQ�ZKDW�WKH�6,$�SUHVHQWV����

���,QWURGXFWLRQ��

���������������������������������������������������
��)RU�H[DPSOH��RQ�SDJH����LW�LV�VWDWHG�WKDW�WKH�FRQVXOWDWLRQ�LGHQWLILHG�WKH�FRQFHUQV�RI�µFKDQJHV�LQ�QDWXUDO�
ODQGVFDSH«DQG�WKH�SHUFHLYHG�FRUUHVSRQGLQJ�FKDQJH�LQ�UXUDO�FKDUDFWHU¶��,W�LV�DOVR�HPSKDVLVHG�RQ�SDJH�
���WKDW�RQH�RI�WKH�NH\�DVVHWV�RI�WKH�DUHD�LV�LWV�µUHPRWHQHVV�DQG�SHDFHIXOQHVV¶��2Q�SDJH�����LW�LV�VWDWHG�
WKDW�RQH�RI�WKH�RSSRUWXQLWLHV�DVVRFLDWHG�ZLWK�WKH�SURMHFW�LV�SRSXODWLRQ�JURZWK��7KH�DVVHVVPHQW�LGHQWLILHV�
SRWHQWLDO�LQFUHDVH�LQ�VRFLDO�FDSLWDO�DQG�LQFUHDVHG�SRSXODWLRQ�LQ�WKH�3URMHFW�$UHD��WHPSRUDU\���7KH�
RSSRUWXQLW\�LGHQWLILHG�LV��KRZHYHU��QRW�DQDO\VHG�LQ�UHODWLRQ�WR�KRZ�LW�ZLOO�LPSDFW�RQ�WKH�NH\�DVVHWV�RI�WKH�
DUHD��2QO\�VRPH�RII�KDQGHG�FRPPHQWV�DUH�PDGH�DERXW�KRZ�WKH�ZRUNIRUFH�ZLOO�EH�ZRUNLQJ�ORQJ�VKLIWV�
DQG��DV�VXFK��KDYH�OLPLWHG�RSSRUWXQLW\�WR�FRQWULEXWH�WR�WKH�DUHD��0RUHRYHU��QR�FRQVLGHUDWLRQ�LV�PDGH�DV�
WR�ZKHWKHU�WKLV�LQ�IDFW�ZLOO�EH�LQ�WKH�LQWHUHVW�RI�WKH�ZRUNHUV��1R�DQDO\VLV�LV�PDGH�DERXW�KRZ�WKH�
UHPRWHQHVV�DQG�SHDFHIXOQHVV�PD\�EH�LPSDFWHG�E\�WKH�SUHVHQFH�RI�WKH�:$)�DQG�WKH�LQFUHDVHG�WUDIILF�RI�
ZRUNHUV�FRPLQJ�DORQJ�WKH�QHZ��SURSRVHG��:ROODU�URDG�IURP�0XGJHH��
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x� 7KLV�VHFWLRQ�SURYLGHV�DQ�LQWURGXFWLRQ�WR�WKH�6,$�DQG�WKH�3URMHFW��,W�GHVFULEHV�WKH�
EDFNJURXQG�DQG�FRQWH[W�RI�WKH�3URMHFW��7KLV�VHFWLRQ�LV�PHDQW�WR�LQWURGXFH�WKH�SURSRQHQW��
KRZHYHU�WKHUH�LV�RQO\�RQH�VHQWHQFH�LQFOXGHG�DERXW�.(3&2��7KH�LQVXIILFLHQW�
GHVFULSWLRQ�RI�WKH�SURSRQHQW�LV�D�VLJQLILFDQW�VKRUWFRPLQJ�RI�WKH�6,$�DQG�KDV�
LPSOLFDWLRQV�IRU�WKH�VXEVHTXHQW�DVVHVVPHQW��0RUH�LQIRUPDWLRQ�DERXW�WKH�SURSRQHQW¶V�
RSHUDWLRQDO�SROLFLHV��ILQDQFLDO�VWDWHPHQWV�DQG�SODQV��KLVWRU\�DQG�SDVW�H[SHULHQFH�RI�PLQLQJ�
RSHUDWLRQV�DQG�GHYHORSPHQWV��RZQHUVKLS�RI�ODQG�DQG�ZRUNSODFH�SROLFLHV�LV�UHTXLUHG����

x� 7KH�EDFNJURXQG�WR�WKH�SURMHFW�GHVFULEHV�WKH�SDUDOOHO�GXDO�FRQVWUXFWLRQ�SKDVH��7KLV�LV�
QRW�GHDOW�ZLWK�DGHTXDWHO\�LQ�ODWHU�VHFWLRQV�RI�WKH�6,$��7KH�VRFLDO�LPSDFW�RI�GXDO�
FRQVWUXFWLRQ�DQG�RSHUDWLRQ�RI�PLQLQJ�DFWLYLW\�QHHGV�WR�EH�SURSHUO\�DVVHVVHG��ERWK�LQ�WHUPV�
RI�WKHLU�LQGHSHQGHQW�LPSDFWV�DQG�WKHLU�FXPXODWLYH�LPSDFWV��7KH�6,$�GRHV�QRW�DGGUHVV�
H[LVWLQJ�OLWHUDWXUH�RQ�FXPXODWLYH�LPSDFW���

x� &RQVLGHULQJ�WKH�HPSKDVLV�LQ�WKH�GDWD�RQ�µGLYHUVH�HFRQRPLHV¶�WKH�ODFN�RI�XQGHUVWDQGLQJ��
DQDO\VLV�DQG�PDQDJHPHQW�VWUDWHJLHV�RI�FXPXODWLYH�LPSDFWV�LV�D�VLJQLILFDQW�VKRUWFRPLQJ�RI�
WKH�6,$��,QGHHG��DV�DUJXHG�LQ�WKH�UHFHQW�&650�UHSRUW�RQ�FXPXODWLYH�LPSDFWV��µ>W@KH�
LPSDFWV�RI�LQGLYLGXDOO\�PLQRU��EXW�FROOHFWLYHO\�VLJQLILFDQW�DFWLYLWLHV�WDNLQJ�SODFH�RYHU�WLPH��
ZKHQ�FRQVLGHUHG�WRJHWKHU��WKDQ�FRPSRXQG�RU�LQFUHDVH�WKHLU�HIIHFW��7KHVH�FXPXODWLYH�
LPSDFWV�SUHVHQW�JUHDWHU�PDQDJHPHQW�FKDOOHQJHV�WKDQ�LQGLYLGXDO�DFWLYLW\�LPSDFWV¶��&650�
����������

�

���3URMHFW�VHWWLQJ�

x� ,Q�VHFWLRQ��������LW�LV�QRWHG�WKDW�ZKLOVW�FRDO�PLQLQJ�LV�QHZ�WR�WKH�%\ORQJ�9DOOH\��FRDO�
H[SORUDWLRQ�KDV�EHHQ�RFFXUULQJ�IRU�PRUH�WKDQ����\HDUV��7KH�SUH�H[LVWLQJ�LPSDFW�RI�
PLQLQJ�DFWLYLWLHV�LQ�WKH�3URMHFW�$UHD�LV�QRW�DGHTXDWHO\�DGGUHVVHG�LQ�WKH�6,$��7KH�
6,$�SUHVHQWV�WKH�3URMHFW�DV�D�QRYHO�DFWLYLW\�ZLWKLQ�WKH�DUHD�DQG�GRHV�QRW�DQDO\VH�LI�KRZ�
WKH�SURSRQHQW�DQG�LWV�SUHGHFHVVRUV¶�DFWLYLWLHV�LQ�WKH�DUHD�KDYH�KDG�VRFLDO�LPSDFWV�VXFK�DV�
GHSRSXODWLRQ��FORVLQJ�RI�WKH�VFKRRO��DQG�ORVV�RI�VHUYLFHV��:KHUHDV�WKHVH�LVVXHV�DUH�QRWHG�
LQ�WKH�ODWHU�FKDSWHUV�RI�WKH�6,$��LW�LV�QRW�VXIILFLHQWO\�DQDO\VHG�LQ�WKH�FRQWH[W�RI�WKH�
SURSRQHQW¶V�SDVW�DQG�FXUUHQW�DFWLYLWLHV�LQ�WKH�DUHD���

x� :KHQ�SUHVHQWLQJ�WKH�&HQWUDO�:HVW�5HJLRQDO�$FWLRQ�3ODQ¶V�SODQQLQJ�SULRULWLHV�IRU�WKH�
UHJLRQ��S������WKHVH�DUH�OLVWHG�DV�LI�WKH\�DUH�LQ�KLHUDUFKLFDO�RUGHU��0RUH�LQIRUPDWLRQ�LV�
UHTXLUHG�KHUH��0RUHRYHU��WKH�GLVFXVVLRQ�RI�WKH�3ODQ�RQO\�FRQVLGHUV�KRZ�WKH�PLQLQJ�VHFWRU�
SRVLWLYHO\�FRQWULEXWHV�WR�WKH�SODQQLQJ�SULRULWLHV�DQG�QR�LQIRUPDWLRQ�LV�LQFOXGHG�DERXW�KRZ�
WKH�3ODQ�FRQVLGHUV�H[SDQGLQJ�PLQLQJ�VHFWRUV�LQ�UHODWLRQ�WR�FRPSHWLQJ�ODQG�XVHV�DQG�
GLYHUVH�HFRQRPLF�VWUDWHJLHV���

�

���0HWKRGRORJ\�

x� 0RUH�LQIRUPDWLRQ�LV�UHTXLUHG�LQ�UHODWLRQ�WR�WKH�VWDNHKROGHU�FRQVXOWDWLRQ�SURJUDP��
x� 7KHUH�LV�KDUGO\�DQ\�LQIRUPDWLRQ�DERXW�VDPSOLQJ�
x� 7KHUH�LV�OLPLWHG�LQIRUPDWLRQ�DERXW�WKH�UHVHDUFK�SURWRFRO��VXUYH\�DQG�LQWHUYLHZ�VFKHGXOH�

VKRXOG�EH�LQFOXGHG�DV�DSSHQGLFHV��
x� 7KHUH�LV�QR�LQIRUPDWLRQ�DERXW�KRZ�WKH�LQWHUYLHZV�ZHUH�FRQGXFWHG�
x� 7KHUH�LV�QR�LQIRUPDWLRQ�DERXW�KRZ�WKH�UHVHDUFK�WHDP�LGHQWLILHG�SHUFHLYHG�YHUVXV�

WHFKQLFDO�LPSDFWV��
x� 7KHUH�LV�QR�LQIRUPDWLRQ�DERXW�KRZ�WKH�GDWD�ZDV�DQDO\VHG��

�

���3URMHFW�6RFLR�HFRQRPLF�FKDUDFWHULVWLFV�

x� 6HFWLRQ�IRXU�RXWOLQHV�D�QXPEHU�RI�LPSRUWDQW�LVVXHV��LQFOXGLQJ�WKH�TXHVWLRQ�RI�ZRUNIRUFH�
UHFUXLWPHQW�DQG�ZRUNIRUFH�URVWHU�DVVXPSWLRQV��.H\�LVVXHV�LQ�WKLV�VHFWLRQ�DUH�WKH�ODFN�
RI�DWWHQWLRQ�WR�WKH�FXPXODWLYH�LPSDFWV�RI�FRQVWUXFWLRQ�DQG�RSHUDWLRQ��DQG�WKH�
LPSOLFDWLRQV�RI�GXDO�FRQVWUXFWLRQ�DQG�RSHUDWLRQ��7KLV�VHFWLRQ�RXWOLQHV�RSHUDWLRQDO�IDFWRUV�
WKDW�KDYH�VLJQLILFDQW�LPSOLFDWLRQV�IRU�VRFLDO�LPSDFWV�GLVFXVVHG�ODWHU�LQ�WKH�6,$��KRZHYHU��
WKHVH�DUH�WUHDWHG�LQ�LVRODWLRQ�DQG�WKHUH�LV�QR�LQ�GHSWK�DQDO\VLV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�
WKH�SURMHFW¶V�VRFLR�HFRQRPLF�FKDUDFWHULVWLFV�DQG�RWKHU�VRFLDO�LPSDFWV��)RU�H[DPSOH��LQ�
UHODWLRQ�WR�WKH�ZRUNIRUFH�URVWHU�DVVXPSWLRQ��WKH�VHYHQ�GD\�URWDWLQJ�URVWHU�IRU�WKH�GXUDWLRQ�
RI�WKH�FRQVWUXFWLRQ�SKDVH�VXJJHVW�WKDW�WKHUH�ZLOO�EH�DQ�LQIOX[�RI�SHRSOH�WR�WKH�DUHD�ZKR�
ZLOO�KDYH�OLPLWHG��LI�DQ\��HQJDJHPHQW�ZLWK�WKH�ORFDO�FRPPXQLW\��,W�ZLOO�LQFUHDVH�WUDIILF�DQG�
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QRLVH��ZKLFK�ZLOO�GHWHU�WKH�TXDOLW\�RI�OLIH�IRU�ORFDO�UHVLGHQWV��,W�VWDWHV�WKDW�WKH�URVWHU�ZLOO�µEH�
VHQVLWLYH�WR�0XGJHH�FRPPXQLW\�YDOXHV¶��S������EXW�LW�GRHV�QRW�DGHTXDWHO\�H[SODLQ�ZKDW�
µ0XGJHH�FRPPXQLW\�YDOXHV¶�DUH��QRU�GRHV�LW�H[SODLQ�KRZ�LW�ZLOO�EH�µVHQVLWLYH¶�WR�WKHVH�
YDOXHV��0RUHRYHU��LW�GRHV�QRW�FRQVLGHU�KRZ�WKLV�ZLOO�EH�DOLJQHG�ZLWK�µ%\ORQJ�FRPPXQLW\�
YDOXHV¶�

x� ,Q�WKH�GLVFXVVLRQ�DERXW�WKH�:RUNHU�$FFRPPRGDWLRQ�)DFLOLW\��:$)��LW�LV�VWDWHG�WKDW�µWKH�
:$)�KDV�EHHQ�GHVLJQHG�WR�DGGUHVV�VRFLDO�DPHQLW\�FRQVLGHUDWLRQV�DQG�EOHQG�LQ�ZLWK�WKH�
%\ORQJ�YLOODJH¶��1R�LQIRUPDWLRQ�LV�SURYLGHG�DV�WR�KRZ�WKLV�LV�IDFLOLWDWHG��DQG�LW�LV�XQFOHDU�
KRZ�WKH�:$)��ZKLFK�FDQ�KROG�����SHRSOH��ZLOO�µEOHQG�LQ¶�ZLWK�WKH�ORFDO�FRPPXQLW\��7KLV�LV�
D�W\SLFDO�H[DPSOH�RI�WKH�OLPLWDWLRQV�RI�WKH�DQDO\VLV�RI�WKH�6,$��

x� $VVXPSWLRQV�RI�:RUNIRUFH�5HVLGHQWLDO�/RFDWLRQV�±�WKH�6,$�VXJJHVWV�WKDW�WKH�
2SHUDWLRQ�3KDVH�ZLOO�HQFRXUDJH�1/+V�WR�UHVLGH�SHUPDQHQWO\�ZLWKLQ�WKH�/RFDO�$UHD��+RZ�
ZLOO�WKLV�EH�GRQH"�:KDW�GRHV�µSHUPDQHQW¶�PHDQ"�,W�LV�VLJQLILFDQW�WKDW�WKH�6,$�VSHDNV�
DERXW�UHVLGHQFH�DV�µSHUPDQHQW¶�ZKHQ�LW�LV�UHIHUULQJ�WR�D�WHPSRUDU\�SURMHFW�WKDW�ZLOO�HQGXUH�
D�JUDGXDO�UHGXFWLRQ�LQ�ZRUNIRUFH���

�

���&RPPXQLW\�LVVXHV��YDOXHV�DQG�DVSLUDWLRQV�

x� $�NH\�LVVXH�ZLWK�WKLV�VHFWLRQ�LV�KRZ�HDFK�RI�WKH�YDOXHV�LGHQWLILHG�DUH�WUHDWHG�LQ�
LVRODWLRQ��7KH�WKHPHV��YDULDEOHV��LGHQWLILHG�DUH�LQWHUFRQQHFWHG�DQG�LW�UHTXLUHV�D�KROLVWLF�
SHUVSHFWLYH�WR�IXOO\�XQGHUVWDQG�WKH�LPSDFW��SRVLWLYH�DQG�QHJDWLYH��RI�WKH�3URMHFW��7KH�GDWD�
WKDW�LV�SUHVHQWHG�LQ�WKLV�VHFWLRQ�LV�RSHQ�IRU�PLVLQWHUSUHWDWLRQ��D�IDFW�WKDW�LV�IXUWKHU�
LQFUHDVHG�GXH�WR�WKH�ODFN�RI�WUDQVSDUHQF\�DERXW�WKH�TXHVWLRQV�WKDW�KDYH�EHHQ�DVNHG��7KH�
GLVFXVVLRQ�DERXW�WKH�YDOXHV�DQG�WKH�µH[LVWLQJ�LVVXHV¶�DQG�µLVVXHV�DQG�RSSRUWXQLWLHV¶�LV�
WUHDWHG�VHSDUDWH�EXW�VKRXOG�EH�FURVV�DQDO\VHG���

x� 7KLV�VHFWLRQ�GRHV�QRW�FRQVLGHU�WKH�KHDOWK�LPSDFWV�WKDW�PD\�DULVH�IURP�WKH�SURMHFW�UHODWHG�
LVVXHV�LGHQWLILHG��H�J��FKDQJHV�WR�QDWXUDO�ODQGVFDSH��ORVV�RI�UXUDO�FKDUDFWHU��DLU�TXDOLW\�
FKDQJHV�HWF�����

x� 7KH�6,$�VXJJHVWV�WKDW�ZLWK�SRSXODWLRQ�JURZWK��WKH�3URMHFW�ZLOO�DWWUDFW�QHZ�UHVLGHQWV�WR�WKH�
%\ORQJ�9DOOH\��DQG�WKDW�WKLV�PD\�VHFXUH�ORQJ�WHUP�YLDELOLW\�RI�WKH�ORFDO�VFKRRO��7KLV�LV�
XQVXEVWDQWLDWHG��1R�DQDO\VLV�DERXW�WKH�ORFDWLRQ�RI�WKH�VFKRRO�ZLWKLQ�WKH�3URMHFW�%RXQGDU\�
$UHD�DQG�KRZ�WKLV�PD\�LPSDFW�RQ�WKH�YLDELOLW\�RI�WKH�ORFDO�VFKRRO�LV�PDGH��7KLV�ODFN�RI�
LQIRUPDWLRQ�LV�PLVOHDGLQJ���

x� 7KH�6,$�SUHVHQWV�DQ�XQVXSSRUWHG�DQG�XQUHDOLVWLF�DVVXPSWLRQ�DERXW�UHORFDWLRQ�RI�
IDPLOLHV�WR�WKH�%\ORQJ�9DOOH\��,Q�ZKDW�RWKHU�DUHDV�DGMDFHQW�WR�PDMRU�FRDO�RSHUDWLRQV�
KDYH�IDPLOLHV�UHORFDWHG"�7KH�6,$�IDLOV�WR�MXVWLI\�WKLV�FODLP�WKDW�DSSUR[LPDWHO\����
HPSOR\HHV�ZLWK�IDPLOLHV�FRXOG�PRYH�WR�WKH�DUHD��3XUH�VSHFXODWLRQ�XVHG�WR�GLVJXLVH�
VLJQLILFDQW�SRSXODWLRQ�LPSDFWV����

�

���3RSXODWLRQ�DQG�GHPRJUDSKLFV�

x� 7KH�6,$�LGHQWLILHV�D�VLJQLILFDQW�ORVV�RI�SRSXODWLRQ�IURP�WKH�3URMHFW��7KH�6,$�QRWHV�����
SRSXODWLRQ�ORVV�IURP�%\ORQJ�9DOOH\�GXH�WR�WKH�3URMHFW��,W�GRHV��KRZHYHU��QRW�LQFOXGH�
DGGLWLRQDO�ORVV�RI�SRSXODWLRQ�GXH�WR�WKH�VRFLDO�LPSDFWV�RI�WKH�3URMHFW��7KH�ILJXUH�SUHVHQWHG�
LV�QRQHWKHOHVV�VLJQLILFDQW��DV�PHQWLRQHG�DERYH��%XUGJH��������VWDWHV�WKDW�D�SRSXODWLRQ�
FKDQJH�RI�JUHDWHU�WKDQ����ZLOO�KDYH�VLJQLILFDQW�VRFLDO�LPSDFWV��&RQVLGHULQJ�WKH�VPDOO�
VFDOH�RI�%\ORQJ�9DOOH\��D�����SRSXODWLRQ�ORVV�IXUWKHU�HQKDQFHV�LWV�VLJQLILFDQFH��,I�WKLV�ZDV�
ORVV�ZDV�HTXDWHG�WR�ORVV�WR�WKH�EURDGHU�0XGJHH�DUHD��LW�ZRXOG�UHVXOW�LQ�WKH�ORVV�RI�
DSSUR[LPDWHO\�������SHRSOH��

x� 3RSXODWLRQ�FKDQJHV�DVVRFLDWHG�ZLWK�SURSHUW\�DFTXLVLWLRQ��S������7KLV�VHFWLRQ�RI�WKH�
6,$�FRQVLGHUV�WKH�µSHUFHLYHG¶�FXPXODWLYH�LPSDFW�RQ�SRSXODWLRQ�GHFOLQH�GXH�WR�SURSHUW\�
DFTXLVLWLRQ�DVVRFLDWHG�ZLWK�FRDO�H[SORUDWLRQ�LQ�WKH�%\ORQJ�9DOOH\��7KLV�VHFWLRQ�LV�D�W\SLFDO�
H[DPSOH�RI�KRZ�WKH�6,$�XVHV�µSHUFHLYHG¶�WR�GHVFULEH�QHJDWLYH�LPSDFWV�RI�WKH�3URMHFW�RU�
DVVRFLDWHG�ZLWK�WKH�DFWLYLWLHV�RI�WKH�3URSRQHQW��7KH�SRSXODWLRQ�FKDQJHV�LQ�WKH�9DOOH\�DV�D�
FRQVHTXHQFH�RI�FRDO�DFWLYLW\�DUH�QRW�µSHUFHLYHG¶��WKHVH�FDQ�EH�DQDO\VHG�DQG�WHVWHG�DV�
WKH\�DUH�EDFNZDUG�ORRNLQJ��7KH�GLVFXVVLRQ�LQ�WKLV�VHFWLRQ�DQG�WKH�FDOFXODWLRQ�RI�FKDQJHV�
LQ�SRSXODWLRQ�DUH�DOVR�W\SLFDO�RI�WKH�OLPLWDWLRQV�WR�WKH�DQDO\VLV�DQG�WKH�ODFN�RI�FURVV�
DQDO\VLV�RI�GDWD�DQG�KROLVWLF�H[SORUDWLRQ�RI�WKH�LVVXHV�DW�VWDNH��,Q�WKLV�VHFWLRQ��WKH�QHW�
FDOFXODWLRQ�RI�SRSXODWLRQ�ORVV�LV�FDOFXODWHG�WR�WHQ�SHRSOH������RI������SRSXODWLRQ���7KHUH�
LV�QR�GLVFXVVLRQ�RI�WKH�VLJQLILFDQFH�RI�WKLV�QXPEHU�DQG�WKH�VRFLDO�LPSDFWV�WKDW�WKLV�
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VLJQLILFDQW�FKDQJH�SRVH�RQ�WKH�DUHD��DV�VWDWHG�DERYH��DQ\�FKDQJH�JUHDWHU�WKDQ����LV�
EHOLHYHG�WR�KDYH�VLJQLILFDQW�VRFLDO�LPSDFW��:K\�LV�WKHUH�QR�IXUWKHU�GLVFXVVLRQ�RI�WKH�VRFLDO�
LPSDFWV"�:K\�LV�WKHUH�QRW�DVVHVVPHQW�RI�KRZ�WKLV�FKDQJH�KDV�LPSDFWHG�WKH�ORFDO�
FRPPXQLW\�DQG�LWV�PHPEHUV"�:K\�LV�WKHUH�QR�PRGHOLQJ�EDVHG�RQ�WKHVH�H[SHULHQFHV�LQ�
UHODWLRQ�WR�WKH�IRUHFDVWLQJ�RI�SURSHUW\�DFTXLVLWLRQ"�

x� ,Q�UHODWLRQ�WR�IXWXUH�SURSHUW\�DFTXLVLWLRQ��WKH�6,$�VWDWHV�WKDW�µ>Z@KLOVW�WKH�SHUFHQWDJH�
FKDQJH�LQ�SRSXODWLRQ�IURP�3URMHFW�UHODWHG�SURSHUW\�DFTXLVLWLRQ�DSSHDUV�VLJQLILFDQW��LW�PXVW�
EH�FRQVLGHUHG�LQ�WKH�FRQWH[W�RI�WKH�JUDGXDO�GHFOLQH�LQ�%\ORQJ�9DOOH\�SRSXODWLRQ¶��S������
7KLV�VWDWHPHQW�LV�QRW�VXSSRUWHG�E\�DQ\�DQDO\VLV�RI�KRZ�WKH�H[LVWLQJ�SRSXODWLRQ�GHFOLQH�
UHODWHV�WR�WKH�SUHVHQFH�RI�FRDO�PLQLQJ�DFWLYLW\�DQG�WKH�3URSRQHQW¶V�DFTXLVLWLRQ�RI�SURSHUW\�
LQ�WKH�DUHD���

x� ,Q�WKH�VDPH�SDUDJUDSK�LW�LV�VWDWHG�WKDW�µ>L@W�LV�UHDOLVWLF�WR�SODQ�IRU�WKH�UHWXUQ�RI�ODQG�
DIIHFWHG�E\�RSHQ�FXW�PLQLQJ�WR�SURGXFWLYH�QRQ�PLQLQJ�ODQG�XVHV�DQG�IRU�WKH�
DVVRFLDWHG�DUULYDO�RI�QHZ�ODQGKROGHUV�WR�PDQDJH�ODQG¶��S������7KLV�VWDWHPHQW�LV�QRW�
VXSSRUWHG�DQG�LW�LV�XQFOHDU�KRZ�WKLV�ZLOO�KDSSHQ��0RUHRYHU��LW�LV�D�FRPSOH[�DUJXPHQW�WR�
VXJJHVW�WKDW�IXWXUH�SRSXODWLRQ�FDQ�µUHSODFH¶�H[LVWLQJ�SRSXODWLRQV�ZLWK�ORQJ�WHUP�KLVWRU\��,W�
DOVR�GRHV�QRW�DFFRXQW�IRU�WKH�VWUHVV�DQG�XSURRWLQJ�WKDW�WKH�FXUUHQW�SRSXODWLRQ�ZLOO�JR�
WKURXJK�DV�D�FRQVHTXHQFH�RI�WKH�PLQLQJ�DFWLYLW\��7KH�DQDO\VLV�SUHVHQWHG�LQ�WKH�6,$�
VXJJHVWV�WKDW�\RX�FDQ�VLPSO\�SDXVH�D�FRPPXQLW\�IRU�D�SHULRG�RI�WLPH��WKHUH�LV�D�
VLJQLILFDQW�ERG\�RI�ZRUN�WKDW�VKRZV�WKDW�WKLV�LV�QRW�WKH�FDVH��7KH�ODFN�RI�
DFNQRZOHGJHPHQW�RI�VRFLDO�UHVHDUFK�LQ�WKLV�DUHD�LV�SUREOHPDWLF���

x� 7KH�XVH�RI�WKH�WHUP�µSHUPDQHQW�UHVLGHQW�SRSXODWLRQ�SUHGLFWHG�IRU�WKH�%\ORQJ�9DOOH\¶�
�H�J��SJ������LV�SUREOHPDWLF�DV�WKHUH�LV�QR�TXDOLILFDWLRQ�RU�GLVFXVVLRQ�RI�ZKDW�µSHUPDQHQW¶�
PHDQV��QRU�WKH�SRWHQWLDO�ORQJ�WHUP�VRFLDO�LPSDFWV��QHJDWLYH�DQG�SRVLWLYH��RI�VXFK�
SRSXODWLRQ�FKDQJH���

�

���(FRQRPLF�9LWDOLW\�

x� 7KLV�VHFWLRQ�GRHV�QRW�DFFRXQW�IRU�%\ORQJ�9DOOH\���
x� 2Q�SDJH�����WKH�6,$�VWDWHV�WKDW�µWKH�3URMHFW�ZLOO�QRW�UHGXFH�WKH�DYDLODELOLW\�RI�ODQG�IRU�

DJULFXOWXUDO�SXUSRVHV�RU�DIIHFW�WKH�SURGXFWLYLW\�RI�H[LVWLQJ�DJULFXOWXUDO�ODQG�RXWVLGH�WKH�
3URMHFW�'LVWXUEDQFH�%RXQGDU\�DQG�%LRGLYHUVLW\�2IIVHW�$UHV�ZLWKLQ�WKH�ORFDOLW\¶��7KLV�
QHHGV�WR�EH�VXEVWDQWLDWHG�DQG�VXSSRUWHG�E\�IXUWKHU�DQDO\VLV��

x� 2Q�SDJH����LW�LV�DOVR�VWDWHG�WKDW�µ.(3&2�LV�FRPPLWWHG�WR�UHWXUQLQJ�DSSURSULDWH�DUHDV�
ZLWKLQ�WKH�3URMHFW�'LVWXUEDQFH�%RXQGDU\�WR�DJULFXOWXUDO�ODQG�XVH�SUDFWLFHV�DV�VRRQ�DV�
SRVVLEOH�IROORZLQJ�DFKLHYHPHQW�RI�UHKDELOLWDWLRQ¶��7KHUH�LV��KRZHYHU��QRW�RXWOLQH�RI�KRZ�
.(3&2�LV�SODQQLQJ�WR�GR�VR���

�

���/DERXU�PDUNHW�G\QDPLFV�

x� 7KLV�VHFWLRQ�GRHV�QRW�DGHTXDWHO\�DGGUHVV�ZKDW�ZLOO�KDSSHQ�LQ�%\ORQJ��
x� /RFDO�HPSOR\PHQW�EHQHILWV�DUH�DVVXPHG�WR�DXWRPDWLFDOO\�IORZ�WR�ORFDO�UHVLGHQWV�EXW�

WKHUH�LV�QR�HYLGHQFH�RI�D�ORFDO�UHFUXLWPHQW�SURFXUHPHQW�VWUDWHJ\�DVVRFLDWHG�ZLWK�WKH�
SURMHFW��7KH�6,$�DOVR�DVVXPHV�WKH�µJHQHUDWLRQ�RI�HPSOR\PHQW�RSSRUWXQLWLHV�IRU�H[LVWLQJ�
UHVLGHQWV�RI�WKH�%\ORQJ�9DOOH\¶��DJDLQ�ZLWKRXW�DQ\�FRPPLWPHQW�WR�ORFDO�UHFUXLWPHQW�RU�
WUDLQLQJ��,W�VKRXOG�DOVR�EH�QRWHG�WKDW�WKH�DQDO\VLV�RI�ORFDO�HPSOR\PHQW�EHQHILWV�GRHV�QRW�
FRQVLGHU�KRZ�WKH�HPSOR\PHQW�RSSRUWXQLWLHV�WKDW�PD\�SRWHQWLDOO\�DULVH�IURP�WKH�SURMHFW�DUH�
DOLJQHG�ZLWK�SHRSOH¶V�PRWLYDWLRQV�DQG�DVSLUDWLRQV��:KHUHDV�WKH�ORFDO�HPSOR\PHQW�
EHQHILWV�±�LI�VXIILFLHQWO\�DGGUHVVHG�WKURXJK�SURFXUHPHQW�DQG�UHFUXLWPHQW�RSSRUWXQLWLHV�±�
PD\�SUHVHQWV�RSSRUWXQLWLHV�IRU�ORFDO�UHVLGHQWV��LW�PD\�DOVR�EH�D�QHJDWLYH�LPSDFW�DV�WKH�
QHZ�HPSOR\PHQW�PD\�UHSODFH�WUDGLWLRQDO�ZRUN��H�J��PRYH�IURP�HPSOR\PHQW�LQ�DJULFXOWXUH�
WR�H[WUDFWLYH�LQGXVWU\���

�

���+RXVLQJ�DQG�DFFRPPRGDWLRQ�

x� 3URSHUW\�PDUNHW�DQDO\VLV��WKH�LPSDFW�RQ�WKH�SURSHUW\�PDUNHW�LV�EDVHG�RQ�
XQVXEVWDQWLDWHG�DVVXPSWLRQV�WKDW�GR�QRW�GUDZ�RQ�SUHFHGHQWV�DW�RWKHU�VLWHV��7KH�ILJXUH�RI�
���UHORFDWLRQ�RI�1/+V�LV�LQFOXGHG�ZLWKRXW�VXSSRUW�RU�MXVWLILFDWLRQ��DQG�UHORFDWLRQ�
SURMHFWLRQV�DUH�EDVHG�RQ�SHDN�ZRUNIRUFH��$Q\�PRGHOOLQJ�RI�SRSXODWLRQ�DQG�SURSHUW\�
PDUNHW�LPSDFWV�PXVW�EH�PRGHOOHG�RQ�DYHUDJH�DQQXDO�ZRUNIRUFH��
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�

����&RPPXQLW\�OLYHDELOLW\�

x� 7KLV�VHFWLRQ�GHVFULEHV�WKH�6,$�VWXG\�DUHD�LQ�WHUPV�RI�FRPPXQLW\�OLYHDELOLW\�DQG�SUHVHQWV�
WKH�SRWHQWLDO�LPSDFWV�RI�WKH�SURMHFW�RQ�FRPPXQLW\�OLYHDELOLW\��DQG�D�GHVFULSWLRQ�RI�WKH�
PDQDJHPHQW�RI�WKHVH�LPSDFWV��

x� 7KLV�VHFWLRQ�LV�D�NH\�VHFWLRQ�LQ�H[SORULQJ��DQDO\VLQJ�DQG�DVVHVVLQJ�WKH�LQWDQJLEOH�DVSHFWV�
WKDW�ZLOO�EH�DIIHFWHG�E\�WKH�3URMHFW��DV�ZHOO�DV�WKH�LQWHUFRQQHFWLRQV�RI�WKH�YDULRXV�
FKDQJHV�LGHQWLILHG�LQ�WKH�VRFLDO�FRPSRVLWLRQ�RI�WKH�ORFDO�FRPPXQLW\��WKH�HQYLURQPHQWDO�
�SK\VLFDO��FKDQJHV��DQG�WKH�FKDQJHV�WR�OLYHOLKRRG��HFRQRP\�DQG�VRFLDO�FRKHVLRQ��,W�LV��
KRZHYHU��WUHDWHG�ODUJHO\�LQ�LVRODWLRQ�IURP�WKH�RWKHU�VHFWLRQV��,W�LV�QRW�SRVVLEOH�WR�
DGHTXDWHO\�DVVHVV�OLYHDELOLW\�ZLWKRXW�FRQVLGHULQJ�LW�LQ�UHODWLRQ�WR�WKH�HFRQRPLF��
VRFLDO�DQG�HQYLURQPHQWDO�IDFWRUV�WKDW�KDYH�EHHQ�LGHQWLILHG�LQ�WKH�SUHYLRXV�VHFWLRQV�
RI�WKH�6,$��

x� 7KHUH�LV�QR�H[SODQDWLRQ�RI�ZKDW�LV�PHDQW�E\�RU�GHILQLWLRQ�RI�µFRPPXQLW\�OLYHDELOLW\¶�
x� 7KHUH�LV�D�JDS�LQ�XQGHUVWDQGLQJ�DQG�NQRZOHGJH�DERXW�WKH�PHDQLQJ�DQG�UROH�RI�

µSODFH¶�
x� $Q�H[WHQVLYH�ERG\�RI�UHVHDUFK�H[LVW�DERXW�WKH�FRQQHFWLRQV�EHWZHHQ�SHRSOH¶V�KRPH��

LGHQWLW\��FRPPXQLW\�DQG�EHORQJLQJ��\HW�WKHUH�LV�QR�UHIHUHQFHV�PDGH�WR�WKLV�UHVHDUFK�RU�WR�
RWKHU�DUHDV�WKDW�KDYH�HQGXUHG�VLPLODU�FKDQJHV�DV�WR�ZKDW�%\ORQJ�LV�H[SRVHG�WR��

x� 7KH�6,$�SRLQWV�WR�WKH�FKDUDFWHU�DQG�DPHQLW\�RI�WKH�%\ORQJ�9DOOH\��S�������WR�WKH�FRQFHSW�
RI�FRPPXQLW\�FRKHVLRQ��S�������DQG�WR�WKH�TXHVWLRQ�RI�UHVLGHQF\�VWDELOLW\��S�������<HW��QR�
DQDO\VLV�LV�SUHVHQWHG�E\�ZKLFK�WKHVH�YDOXHV�DUH�DVVHVVHG�DJDLQVW�WKH�VRFLDO�
LPSDFWV�LGHQWLILHG�LQ�WKH�HDUOLHU�VHFWLRQV��H�J��KRXVLQJ��HPSOR\PHQW��SRSXODWLRQ�
FKDQJH����

x� 6HFWLRQ���������SJ������RXWOLQHV�LVVXHV�UHODWHG�FRPPXQLW\�KHDOWK�DQG�ZHOOEHLQJ��7KH�
ODFN�RI�DQDO\VLV�DQG�DVVHVVPHQW�RI�KHDOWK�LPSDFWV�DQG�WKHLU�UHODWLRQVKLS�WR�ERWK�
HQYLURQPHQWDO�DQG�VRFLDO�FKDQJHV�LV�RQH�RI�WKH�PRVW�VLJQLILFDQW�VKRUWFRPLQJV�RI�WKH�6,$��
7KH�6,$�RQO\�PHQWLRQV�VWUHVV�DQG�WHQVLRQ��QRLVH�DQG�DLU�TXDOLW\��RQH�SDUDJUDSK��GHVSLWH�
WKLV�EHLQJ�DQ�LGHQWLILHG�DV�DQ�µHYLGHQW�ILQGLQJ¶�LQ�WKH�PDWHULDO��&RQVLGHULQJ�WKH�H[WHQVLYH�
UHVHDUFK�WKDW�H[LVW�LQ�UHODWLRQ�WR�WKH�KHDOWK�LPSDFWV�GXH�WR�HQYLURQPHQWDO�DQG�VRFLDO�
FKDQJH�LQ�UHODWLRQ�WR�ODUJH�VFDOH�PLQLQJ�DFWLYLWLHV��LW�LV�KLJKO\�SUREOHPDWLF�WKDW�WKHUH�LV�QR�
UHDO�DQDO\VLV�DQG�DVVHVVPHQW�RI�FRPPXQLW\�KHDOWK�DQG�ZHOOEHLQJ���

x� 6HFWLRQ���������SJ������ORRNV�DW�µORVV�RI�FRQQHFWLRQ�WR�ODQG¶��WKLV�LV�DQRWKHU�LVVXH�WKDW�
KDV�EHHQ�LGHQWLILHG�LQ�H[LVWLQJ�UHVHDUFK�DV�D�VLJQLILFDQW�KHDOWK�DQG�ZHOOEHLQJ�LVVXH��7KH�
DQDO\VLV�WKDW�LV�SUHVHQWHG�KHUH�LV�SUREOHPDWLF��QRW�OHDVW�EHFDXVH�RI�DPELJXRXV�XVH�RI�
TXRWHV�DQG�XQFOHDU�UHIHUHQFH�WR�VWDNHKROGHUV�DV�µSDUWLFLSDQWV¶�±�ZKR�LV�LW�WKDW�LV�
UHSUHVHQWHG�KHUH"�:KRVH�YRLFHV�LV�LW�WKDW�LV�TXRWHG"�:KDW�GRHV�LW�PHDQ�ZKHQ�VRPHRQH�
VD\V�WKDW�WKH�FDQ�µPRYH�WR�DQ\�SODFH�ZKHUH�WKHUH�ZDV�VLPLODU�ODQG¶�±�ZKHUH�GRHV�WKH�
SHUVRQ�ZKR�VDLG�WKLV�OLYH"�:KR�DUH�µWKH�SDUWLFLSDQWV�LQ�6,$�FRQVXOWDWLRQ¶�WKDW�DUH�FLWHG�LQ�
WKLV�VHFWLRQ"�7KH�ODFN�RI�HYLGHQFH�RI�VRFLDO�UHVHDUFK�GLVSOD\HG�LQ�WKLV�VHFWLRQ�LV�QRW�
XQLTXH�DQG�LV�FKDUDFWHULVWLF�IRU�WKH�ZKROH�6,$��WKLV�VHFWLRQ�FDQ�EH�XVHG�DV�DQ�H[DPSOH�RI�
WKH�VKRUWFRPLQJ�LQ�HYLGHQFH�RI�VRFLDO�UHVHDUFK��

�

&RQFOXVLRQ�

3DJH������7KH�VXPPDU\�RI�WKH�µSRVLWLYH�LPSDFWV�RI�WKH�3URMHFW�RQ�WKH�%\ORQJ�9DOOH\¶�LV�KLJKO\�
FRQWHQWLRXV�DQG�H[HPSOLILHV�WKH�SUREOHPV�ZLWK�WKH�6,$��,W�XQFULWLFDOO\�IRUZDUGV�SRSXODWLRQ�
JURZWK�DV�D�EHQHILW�IRU�FRPPXQLW\�FDSLWDO��LQIUDVWUXFWXUH�DQG�DYDLODELOLW\�RI�YROXQWHHU�ZRUN��LW�
XQFULWLFDOO\�IRUZDUGV�WKH�SRWHQWLDO�IRU�LPSURYHG�ORFDO�VRFLDO�FDSLWDO��VNLOOV�DQG�FDSDELOLWLHV��LW�
VXJJHVW�LPSURYHG�ORFDO�LQIUDVWUXFWXUH�DQG�VHUYLFHV��DQG�DQ�RSSRUWXQLW\�IRU�VWUDWHJLF�DSSURDFK�
WR�ODQG�PDQDJHPHQW�DQG�ODQG�LPSURYHPHQW�GXH�WR�D�VLJQLILFDQW�SURSRUWLRQ�RI�WKH�ODQG�EHLQJ�
KHOG�E\�D�VLQJOH�HQWLW\���

7KHVH�EHQHILWV�DUH�FRQWUDGLFWHG�E\�WKH�QHJDWLYH�LPSDFWV��VXPPDULVHG�RQ�SDJH������ZKLFK�
LQFOXGHV�ORVV�RI�UXUDO�FKDUDFWHU��DGYHUVH�FKDQJHV�LQ�UXUDO�DPHQLW\��FKDQJHV�LQ�ORFDO�DQG�
UHJLRQDO�SHUFHSWLRQV�RI�FRPPXQLW\�LGHQWLW\�HWF���

7KH�FRQFOXVLRQ�LV�D�FOHDU�LOOXVWUDWLRQ�RI�WKH�VKRUWFRPLQJV�RI�WKH�6,$�DQG�LWV�OLPLWHG�
DQDO\VLV��,W�SUHVHQWV�FRQWUDGLFWRU\�GDWD�DQG�LQVXIILFLHQW�DQDO\VLV��)RU�H[DPSOH��RQ�WKH�RQH�
KDQG�LW�VD\V�WKDW�WKH�3URMHFW�KROGV�WKH�SRWHQWLDO�WR�LPSURYH�ORFDO�VRFLDO�FDSLWDO��RQ�WKH�RWKHU�
KDQG��LW�VD\V�WKDW�WKH�ORVV�RI�ORQJ�WHUP�ODQGKROGHUV�ZLOO�UHVXOW�LQ�QHJDWLYH�LPSDFWV�RQ�VRFLDO�
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FDSLWDO��7KHVH�WZR�ILQGLQJV�QHHGV�WR�EH�DVVHVVHG�LQ�UHODWLRQ�WR�WKH�EDVHOLQH��LW�LV�QRW�VXIILFLHQW�
DQG�PHDQLQJOHVV�VLPSO\�WR�FODVVLI\�WKHVH�DV�SRVLWLYH�DQG�QHJDWLYH��$�PXFK�PRUH�WKRURXJK�
DQDO\VLV�WKDW�ORRNV�DW�WKH�UDQJH�RI�GDWD��DGRSWLQJ�D�V\VWHP�DQDO\WLFDO�DSSURDFK�LV�UHTXLUHG�QRW�
RQO\�WR�XQGHUVWDQG�WKH�VRFLDO�LPSDFWV�RI�WKH�3URMHFW�EXW�DOVR�WR�GHYHORS�PLWLJDWLRQ�DQG�
PDQDJHPHQW�VWUDWHJLHV�WKDW�DUH�LQ�WKH�LQWHUHVW�RI�WKRVH�DIIHFWHG��

�

�
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%</21*�&2$/�352-(&7�±�62,/6��/$1'�&$3$%,/,7<�$1'�(48,1(�&,&�

16:�*$7(:$<�3$1(/�$66(660(17�

:H�QRWH�WKDW�WKH�.(3&2�%\ORQJ�&RDO�3URMHFW�IDLOHG����RI�WKH����*DWHZD\�FULWHULD�
UHODWLQJ�WR�%LRSK\VLFDO�6WUDWHJLF�$JULFXOWXUDO�/DQG��%6$/��DQG�*RYHUQPHQW�YHULILHG�
(TXLQH�&ULWLFDO�,QGXVWU\�&OXVWHU��&,&��/DQG����

7KLV�FOHDUO\�GHPRQVWUDWHV�WKDW�LI�WKH�*DWHZD\�3DQHO�KDG�WKH�DELOLW\�WR�UHIXVH�WR�LVVXH�
FHUWLILFDWHV��WKLV�3URMHFW�VKRXOG�KDYH�EHHQ�UHIXVHG�JLYHQ�WKH�XQDFFHSWDEOH�WKH�ULVNV�
RI�WR�DJULFXOWXUDO�SURGXFWLYLW\��%6$/��HTXLQH�&,&��JURXQG�DQG�VXUIDFH�ZDWHU��

,Q�LWV�DVVHVVPHQW��GDWHG����$SULO�������WKH�,QGHSHQGHQW�*DWHZD\�3DQHO�IRXQG�WKDW�
�S����

x� 7KH�3URMHFW�ZRXOG�KDYH�GLUHFW�DQG�VLJQLILFDQW�LPSDFWV�RQ�DJULFXOWXUDO�
SURGXFWLYLW\�RI�YHULILHG�%6$/�ZLWKLQ�WKH�3URMHFW�%RXQGDU\�DUHD��

x� ,QGLUHFW�LPSDFWV�RQ�YHULILHG�%6$/�ZLWKLQ�WKH�3URMHFW�%RXQGDU\�DUHD�KDYH�QRW�
EHHQ�DVVHVVHG�DQG�DUH�SRWHQWLDOO\�VLJQLILFDQW���

x� ,QGLUHFW�LPSDFWV�RQ�SRWHQWLDO�%6$/�DGMDFHQW�WR�WKH�3URMHFW�%RXQGDU\�DUHD�KDYH�
QRW�EHHQ�DVVHVVHG�DQG�DUH�SRWHQWLDOO\�VLJQLILFDQW���(PSKDVLV�DGGHG��

7KH�*DWHZD\�3DQHO�UHMHFWHG�.(3&2¶V�DVVHUWLRQV�WKDW�WKH�*DWHZD\�UHTXLUHPHQWV�
UHJDUGLQJ�WKH�(TXLQH�&,&�DQG�FRQFOXGHG�WKDW�.(3&2�LV�QRQ�FRPSOLDQW�ZLWK�UHVSHFW�
WR�LWV�HTXLQH�&,&�DVVHVVPHQW�DQG�ODFNV�SURSHU�DVVHVVPHQW�RI�WKH�SRWHQWLDO�LPSDFWV��
�S���

:H�FRQFXU�ZLWK�WKH�*DWHZD\�3DQHO¶V�RSLQLRQ�WKDW��S����

x� 7KHUH�LV������KD�RI�YHULILHG�(TXLQH�&,&�ODQG�ZLWKLQ�WKH�3URMHFW�%RXQGDU\�DUHD��
x� 7KH�$SSOLFDQW�KDV�DOUHDG\�GLUHFWO\�LPSDFWHG�WKH�(TXLQH�&,&�WKURXJK�LWV�

DFTXLVLWLRQ�RI�ODQG��H�J��%\ORQJ�3DUN�7KRURXJKEUHGV��DQG�LPSOHPHQWHG�ODQG�XVH�
FKDQJH��

x� 7KH�3URMHFW�SURSRVHV�D�GLVWXUEDQFH�IRRWSULQW�RI������KD�IRU�RSHQ�FXW�DQG�
XQGHUJURXQG�FRDO�PLQLQJ��

x� 7KH�3URMHFW�SURSRVHV�RSHQ�FXW�DQG�XQGHUJURXQG�FRDO�PLQLQJ�WKDW�GLUHFWO\�LPSDFWV�
ODQGV�ZLWKLQ�WKLV�&,&��DQG�

x� 7KH�$SSOLFDQW�KDV�PLVFRQVWUXHG�WKH�*DWHZD\�SURFHVV�DQG�IDLOHG�WR�SXW�IRUZDUG�D�
FRPSOLDQW�RU�FRQVLGHUHG�DVVHVVPHQW�RI�LWV�SRWHQWLDO�LPSDFWV�RQ�WKH�(TXLQH�&,&��

%,23+<6,&$/�675$7(*,&�$*5,&8/785$/�/$1'�

,Q�LWV�DVVHVVPHQW�WKH�16:�*DWHZD\�3DQHO�IRXQG�WKDW�WKH�³3URMHFW�ZLOO�GLUHFWO\�LPSDFW�
DERXW����KD�RI�YHULILHG�%6$/�DQG�KDV�WKH�SRWHQWLDO�WR�LQGLUHFWO\�LPSDFW�VRPH�RI�WKH�
UHPDLQLQJ�������KD�RI�YHULILHG�%6$/�ZLWKLQ�WKH�3URMHFW�%RXQGDU\�DQG�%6$/�H[WHUQDO�
WR�WKLV�ERXQGDU\�´��S����

3UHOLPLQDU\�DQDO\VLV�RI�WKH�3URMHFW¶V�LPSDFWV�RQ�VRLO�DQG�ODQG�FDSDELOLW\�FRQGXFWHG�IRU�
WKH�%\ORQJ�9DOOH\�3URWHFWLRQ�$OOLDQFH�UHYHDOV�WKDW��

x� 7KH�VWXG\�DUHD�FRQWDLQV�DW�OHDVW������KD�RI�YHULILHG�%6$/��

x� 7KHUH�DUH�GLVFUHSDQFLHV�ZLWKLQ�WKH�3URSRQHQW¶V�DVVHVVPHQW�RI�WKH�%6$/�WR�EH�
LPSDFWHG�E\�WKH�3URMHFW�'LVWXUEDQFH�DUHD�����KD�DQG�����KD�DUH�TXRWHG�E\�6/5�
�WKH�ODWWHU�DW�SDJH����RI�6/5��������

x� $W�OHDVW�����KD��RU�QHDUO\������RI�%6$/�LV�DW�KLJK�ULVN�RI�EHLQJ�GLUHFWO\�DQG�
SHUPDQHQWO\�LPSDFWHG�DV�LW�RFFXUV�ZLWKLQ�WKH�PLQH�YRLG��
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x� $QRWKHU����KD�ZLOO�EH�LPSDFWHG�E\�PLQH�LQIUDVWUXFWXUH�±�LQFOXGLQJ�KDXO�URDGV�DQG�
EXLOGLQJV���7KLV�GLVWXUEDQFH�VHYHULW\�ZLOO�PDNH�UHFRYHU\�RI�%6$/�H[WUHPHO\�
SUREOHPDWLF��

x� 7KH�UHPDLQLQJ�����KD��RU������RI�%6$/�ZLOO�EH�LPSDFWHG�IURP�XQGHUJURXQG�
RSHUDWLRQV�±�LQFOXGLQJ�PLQH�VXEVLGHQFH����

R� $V�%6$/�ODQG�LV�E\�GHILQLWLRQ�ORZ�VORSH��LW�LV�KLJKO\�OLNHO\�WKDW�WKH�
VXEVLGHQFH�ZLOO�DOVR�FUHDWH�LVVXHV�ZLWK�GUDLQDJH�DQG�FRQVHTXHQW�ZDWHU�
ORJJLQJ��

x� 7KH�%6$/�DUHDV�LPSDFWHG�E\�WKLV�3URMHFW�PD\�EH�XQGHUHVWLPDWHG�±�LQFOXGLQJ�
WKH�*URZHH�6RLO�/DQGVFDSH�8QLW�VRLOV�ZKLFK�DUH�DW�RU�DERYH�WKH�$XVWUDOLDQ�
DYHUDJH�IRU�&DWLRQ�([FKDQJH�&DSDFLW\��&$&���

x� &ULWHULRQ���IRU�%6$/�LQFOXGHV�VRLOV�ZLWK�µPRGHUDWHO\�KLJK¶�IHUWLOLW\�WR�EH�LQFOXGHG�LQ�
%6$/�SURYLGHG�WKH�VORSH�LV�!���WR��������7KH�6/5�UHSRUW�GDWHG�0DUFK����������
GRHV�QRW�GLVFXVV�WKH�SURSRUWLRQ�RI�WKH�*URZHH�6RLO�/DQGVFDSH�8QLW�WKDW�LV������

x�� 7KLV�LV�LPSRUWDQW�EHFDXVH�VRLOV�ZLWK�OHVV�WKDQ����VORSH�QHHG�WR�EH�RQO\�
µPRGHUDWHO\¶�IHUWLOH�WR�PHHW�%6$/�FULWHULD��ZKLOH�VRLOV�RQ�VORSHV�RI���WR�����QHHG�
WR�KDYH�µPRGHUDWHO\�KLJK�IHUWLOLW\¶���

x� 7KLV�ODFN�RI�VHSDUDWLRQ�EHWZHHQ���DQG�����JUDGH�LV�D�VLJQLILFDQW�GHILFLHQF\�
LQ�WKH�UHSRUW��HVSHFLDOO\�DV�WKH�UHSRUW�DUJXHV�WKDW�WKH�VRLOV�DUH�RQO\�µPRGHUDWHO\¶�
QRW�µPRGHUDWHO\�WR�KLJKO\¶�IHUWLOH��

R� :H�QRWHG�WKDW�WKH�&(&�FDQ�EH�YDULHG�ZLWK�PDQDJHPHQW��HVSHFLDOO\�YLD�
VRLO�RUJDQLF�FDUERQ�DFFXPXODWLRQ�DQG�OLPLQJ���7KDW�LV��D�VRLO�WKDW�PD\�QRW�
PHHW�WKH�%6$/�FULWHULD�IRU�IHUWLOLW\�FDQ�EH�LPSURYHG�WR�PHHW�WKLV�FULWHULRQ���

x� ,W�LV�FRQFHUQLQJ�WKDW�WKH�3URSRQHQW��SDJH�����DUJXHV�IRU�D�PDMRU�UHGXFWLRQ�LQ�
%6$/�WR�������KD��

x� 8QGHUJURXQG�PLQLQJ�FRYHUV�VRPH�����KD�RI�WKH�ODQG���/RQJZDOO�PLQLQJ�KDV�WKH�
SRWHQWLDO�WR�FDXVH�VLJQLILFDQW�VXEVLGHQFH���:H�GLVDJUHH�ZLWK�WKH�3URSRQHQW¶V�
DVVHVVPHQW�RI�WKLV�LPSDFW�DV�³ORZ´��

x� 2SHQ�FXW�PLQHV�W\SLFDOO\�KDYH�D�KLJK�LPSDFW�RQ�VRLO�SURSHUWLHV�RI�WKH�VLWH��

x� /RQJ�WHUP�UHKDELOLWDWLRQ�DQG�UHVWRUDWLRQ�RI�WKH�ODQGVFDSH�DQG�VRLO�SURSHUWLHV�RI�
WKH�VLWH�LV�PDGH�PRUH�GLIILFXOW�E\�WKH�SUHVHQFH�RI�ODUJH��XQFRQVROLGDWHG�VSRLO�
KHDSV�FRQWDLQLQJ�VRGLF�DQG�HYHQ�VDOLQH�VXEVRLO��7RQJZD\�DQG�/XGZLJ��������
5HVWRULQJ�/DQGVFDSHV�DIWHU�2SHQ�&XW�&RDO�0LQLQJ��&KDSWHU������

x� 7\SLFDOO\�WKH�FRQVWUXFWLRQ�SKDVH�ZLOO�LQYROYH�FRPSOHWH�UHPRYDO�WR�WRSVRLO�WRJHWKHU�
ZLWK�PLQRU�WR�VHYHUH�FRPSDFWLRQ�RI�WKH�VXEVRLO��7KH�FRQVWUXFWLRQ�SKDVH�E\�
UHPRYLQJ�WKH�WRSVRLO�ZLOO�H[SRVH�WKH�VXEVRLO�RI�VRLOV�VXFK�DV�*���D�6XEQDWULF�
%URZQ�6RGRVRO�ZKLFK�LQ�WKH�QRUWK�HDVWHUQ�DUHD�RI�2SHQ�&XW�0LQLQJ�$UHD��2($�
DQG�0LQH�,QIUDVWUXFWXUH�DUHD��*���LV�VRGLF��VDOLQH�DQG�GLVSHUVLEOH���

x� ,W�LV�GLIILFXOW�WR�VXFFHVVIXOO\�VHSDUDWH�WRSVRLO�IURP�VXEVRLO�ZLWKRXW�PL[LQJ���

R� 7KLV�LV�HVSHFLDOO\�WUXH�LI�WKH�µ$¶�KRUL]RQ�LV�VKDOORZ��WKH�PLFUR�WRSRJUDSK\�LV�
URXJK��DQG�GUDJ�OLQHV�DUH�XVHG�WR�VFDOS�WKH�DUHD��

x� 6RPH�RI�WKH�VRLOV�LQ�WKH�DUHD�RI�KLJK�ULVN�KDYH�XQVWDEOH�VXEVRLOV���7KHVH�VXEVRLOV�
ZLOO�EH�H[SRVHG�GXULQJ�GLVWXUEDQFH�UHTXLUHG�WR�H[FDYDWH��SURFHVV�DQG�WUDQVSRUW�
FRDO���7KLV�LVVXH�KDV�QRW�EHHQ�DGGUHVVHG��
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7KH�3URSRQHQW�VXJJHVWV�WKDW�LW�LQWHQGV�WR�³UHFUHDWH´�³UHORFDWH´�VRPH������KD�RI�
%6$/�WKDW�ZLOO�EH�SHUPDQHQWO\�DIIHFWHG�E\�RSHQ�FXW�PLQLQJ����

7KLV�LV�DQ�XQXVXDO�FRQFHSW�DQG�QHLWKHU�3URSRQHQW�QRU�WKH�3URSRQHQW¶V�FRQVXOWDQWV�
�6/5�RU�%DUQHWW��SURIIHU��

x� D�SRVVLEOH�VXLWDEOH�ORFDWLRQ�IRU�WKH�SHUPDQHQW�UHORFDWLRQ�RI�YHULILHG�%6$/��QRU�
PRUH�LPSRUWDQWO\��

x� DQ\�VFLHQWLILF�LQVLJKWV�RQ�KRZ�WKLV�FDQ�EH�DFKLHYHG�RU�DQ\�HYLGHQFH�RI�ZKHWKHU�LW�
KDV�HYHU�EHHQ�DFKLHYHG��RU��

x� WKH�WHFKQLFDO�DQG�HFRQRPLF�FRVWV�DQG�ULVNV�DVVRFLDWHG�ZLWK�PRYLQJ�XS�WR�����
PLOOLRQ�FXELF�PHWUHV�RI�VRLO��

,W�LV�FOHDU�IURP�RXU�DQDO\VLV�DQG�WKH�*DWHZD\�3DQHO¶V�DVVHVVPHQW�WKDW�WKH�LPSDFWV�RI�
WKLV�3URMHFW�ZLOO�FDXVH�D�UHGXFWLRQ�LQ�%6$/�DQG�ZLOO�VLJQLILFDQWO\�UHGXFH�WKH�
DJULFXOWXUDO�SURGXFWLYLW\�RI�YHULILHG�%6$/�ZKLFK��UDWKHU�WKDQ�EHLQJ�GHVWUR\HG��VKRXOG�
EH�SURWHFWHG��

(48,1(�&,&�

7KH�6HFUHWDU\¶V�(QYLURQPHQWDO�$VVHVVPHQW�5HTXLUHPHQWV��6($56��VSHFLILFDOO\�
UHTXLUH�WKH�3URSRQHQW�WR�DVVHVV�WKH�LPSDFWV�RI�WKLV�3URMHFW�RQ�/DQG�±�LQFOXGLQJ��

� �³DQ�DVVHVVPHQW�RI�WKH�OLNHO\�LPSDFWV�RI�WKH�GHYHORSPHQW�RQ�WKH�VRLOV�DQG�ODQG�
FDSDELOLW\�RI�WKH�VLWH�DQG�VXUURXQGV��SD\LQJ�SDUWLFXODU�DWWHQWLRQ�WR�DQ\�ELRSK\VLFDO�
VWUDWHJLF�DJULFXOWXUDO�ODQG��%6$/���KDYLQJ�UHJDUGV�WR�WKH�0LQLQJ�	�3HWUROHXP�
*DWHZD\�3DQHO¶V�DQG�'HSDUWPHQW�RI�3ULPDU\�,QGXVWULHV¶�UHTXLUHPHQWV��VHH�
$WWDFKPHQWV���	������

�� DQ�DVVHVVPHQW�RI�WKH�OLNHO\�DJULFXOWXUDO�LPSDFWV�RI�WKH�GHYHORSPHQW��SD\LQJ�
SDUWLFXODU�DWWHQWLRQ�WR�WKH�PDSSHG�HTXLQH�FULWLFDO�LQGXVWU\�FOXVWHU�LQ�WKH�
DUHD�´��HPSKDVLV�DGGHG��

�

7KH�3URSRQHQW�KDV�IXQGDPHQWDOO\�IDLOHG�WR�DVVHVV�WKH�LPSDFW�RI�WKLV�3URMHFW�RQ�
WKH�HTXLQH�FULWLFDO�LQGXVWU\�FOXVWHU��

7KH�%\ORQJ�9DOOH\�DORQJ�ZLWK�WKH�:LGGHQ�9DOOH\�IRUP�DQ�LPSRUWDQW�DQG�LQWHJUDO�SDUW�
RI�WKH�8SSHU�+XQWHU¶V�FULWLFDO�HTXLQH�LQGXVWU\�FOXVWHU��

7KLV�FOXVWHU�ZDV�DVVHVVHG��PDSSHG��YHULILHG�DQG�OHJLVODWHG�RYHU�D�WKUHH�\HDU�SHULRG�
FXOPLQDWLQJ�LQ������ZLWK�WKH�LQFOXVLRQ�RI�WKH�PDSSHG�&,&V��WKHLU�SURWHFWLRQ�XQGHU�WKH�
*DWHZD\�SURFHVV�DQG�SURWHFWLRQ�IURP�PLQLQJ��LQFOXGLQJ�QHZ�FRDO�VHDP�JDV�ZKLFK�LV�
SURKLELWHG�LQ�&,&�PDSSHG�DUHDV���

7KH�LQWHQWLRQ�RI�WKH�PDSSLQJ�RI�WKHVH�FOXVWHUV��DV�DUWLFXODWHG�E\�WKH�16:�
*RYHUQPHQW�LQ�WKH�6WUDWHJLF�5HJLRQDO�/DQG�8VH�3ODQ���8SSHU�+XQWHU��ZDV�WR�DIIRUG�
WKHP�WKH�KLJKHVW�OHYHOV�RI�SURWHFWLRQ�LQ�UHFRJQLWLRQ�RI�WKHLU�QDWLRQDO�DQG�
LQWHUQDWLRQDO�VLJQLILFDQFH���,Q�WKH�ZRUGV�RI�WKH�IRUPHU�3UHPLHU��

³�0RUH�WKDQ�WZR�PLOOLRQ�KHFWDUHV�RI�RXU�6WDWH¶V�PRVW�YDOXDEOH�DJULFXOWXUDO�ODQG�DV�ZHOO�
DV�WKH�FULWLFDO�ZDWHU�VRXUFHV�WKDW�VXSSO\�LW�DUH�QRZ�VXEMHFW�WR�SURWHFWLRQV�QHYHU�EHIRUH�
VHHQ�LQ�16:���0XFK�RI�WKDW�ODQG�LV�ORFDWHG�LQ�WKH�8SSHU�+XQWHU��

7KH�QDWLRQDO�DQG�LQWHUQDWLRQDO�VLJQLILFDQFH�RI�WKH�8SSHU�+XQWHU¶V�ZLQH�DQG�
WKRURXJKEUHG�LQGXVWULHV�KDV�DOVR�EHHQ�UHFRJQLVHG��ZLWK�ODUJH�DUHDV�RI�WKH�UHJLRQ�
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DOVR�LGHQWLILHG�IRU�KHLJKWHQHG�SURWHFWLRQ�´��3UHPLHU¶V�)RUHZRUG��6WUDWHJLF�5HJLRQDO�
/DQG�8VH�3ROLF\�±�8SSHU�+XQWHU��

%\ORQJ�9DOOH\�±�,QWHJUDO�SDUW�RI�(TXLQH�&,&�DQG�6KRXOG�EH�3URWHFWHG�

7KH�%\ORQJ�9DOOH\�KDV�D�ORQJ��SURXG�KLVWRU\�DQG�LV�DQ�LQWHJUDO�SDUW�RI�WKH�HTXLQH�&,&�
±�D�IDFW�WKDW�KDV�EHHQ�DFNQRZOHGJHG��PDSSHG�DQG�OHJLVODWHG�DQG�SURWHFWHG�E\�WKH�
16:�*RYHUQPHQW��

,W�LV�DFNQRZOHGJHG�E\�WKH�3URSRQHQW�WKDW�7DUZ\Q�3DUN��ZKRVH�RZQHUV�ZHUH�IRUFHG�
WR�VHOO�WR�.(3&2�HDUOLHU�WKLV�\HDU��LV�D�KLVWRULFDOO\�LPSRUWDQW�WKRURXJKEUHG�VWXG�KRPH�
WR�KLVWRULFDOO\�LPSRUWDQW�KRUVHV�LQFOXGLQJ��

x� +HURLF�±�WUDLQHG�E\�+DOO�RI�)DPH�LQGXFWHH�-DFN�+ROW�

R� FKDPSLRQ�UDFHKRUVH�±�ZKR�ZRQ����UDFHV�LQFOXGLQJ�WKH�&R[�3ODWH��
&DXOILHOG�6WDNHV��$XVWUDOLDQ�'HUE\�DQG�$-&�%UHHGHUV�3ODWH��DQG��

R� OHDGLQJ�$XVWUDOLDQ�VLUH������±�������GXULQJ�KLV�VHDVRQ�DW�VWXG�KHU�VLUHG��
���VWDNHV�ZLQQHUV�WKDW�KDG�����VWDNHV�ZLQH�EHWZHHQ�WKHP�

R� VLUH�RI������0HOERXUQH�&XS�ZLQQHU�+DOO�0DUN��DQG�

x� 5DLQ�/RYHU�±�GXDO�0HOERXUQH�&XS�ZLQQHU�������DQG�������

R� &KDPSLRQ�UDFHKRUVH�±�LQ�DGGLWLRQ�WR�WZR�0HOERXUQH�&XSV��PDMRU�ZLQV�
LQFOXGHG�WKH�$GHODLGH�&XS���������0DFNLQQRQ�6WDNHV��������&%�)LVKHU�
3ODWH���������95&�4XHHQ�(OL]DEHWK�6WDNHV���������95&�4XHHQV�3ODWH�
�������DQG�$-&�$XWXPQ�6WDNHV���������

R� $XVWUDOLDQ�+RUVH�RI�WKH�<HDU���������

R� ,QGXFWHG�LQWR�WKH�$XVWUDOLDQ�5DFLQJ�+DOO�RI�)DPH���������

R� 6$-&�5DLQ�/RYHU�3ODWH�DW�0RUSKHWWYLOOH�5DFHFRXUVH�QDPHG�LQ�KRQRXU�RI�
5DLQ�/RYHU��

R� 5HWLUHG�WR�VWXG�DW�7DUZ\Q�3DUN�DQG�LV�EXULHG�RQ�WKH�SURSHUW\��

7LQND�7RQJ��DOVR�ORFDWHG�ZLWKLQ�WKH�6WXG\�$UHD��LV�WKH�KRPH�RI�VWRFN�KRUVHV�
UHJLVWHUHG�E\�WKH�$XVWUDOLDQ�6WRFN�+RUVH�$VVRFLDWLRQ��

:DOOLQJ¶V�$JJUHJDWLRQ�±�KDV�D�QXPEHU�RI�HTXLQH�UHODWHG�RSHUDWLRQV���+HOYHWLD�
FRPSOH[��7RUULH�/RGJH�DQG�6XQQ\VLGH��LQFOXGLQJ�VWDEOHV��VWDEOH�FRPSOH[HV��
DVVRFLDWHG�IDFLOLWLHV�DQG�SURGXFHV�IRGGHU�FURSSLQJ�DQG�FRQVHUYDWLRQ��LQFOXGLQJ�
/XFHUQH�DQG�RDWV���

7KH�3URSRQHQW�DFNQRZOHGJHV�WKH�HTXLQH�KLVWRU\�DQG�HTXLQH�UHODWHG�RSHUDWLRQV�
FRQGXFWHG�RQ�WKH�DERYH�SURSHUWLHV���LQFOXGLQJ�OXFHUQH�SURGXFWLRQ��WR�EH�VROG�WR�WKH�
HTXLQH�LQGXVWU\���KRUVH�EUHHGLQJ�DQG�KXVEDQGU\�DQG�KRUVH�VDOHV��

7KHUH�LV�QR�GRXEW�WKDW�DFWLYLWLHV�ZKLFK�FRQWULEXWH�WR�KRUVH�EUHHGLQJ��KXVEDQGU\��KRUVH�
VDOHV�DQG�IRUDJH�SURGXFWLRQ�ZHUH�WKH�UHDVRQV�ZK\�WKHVH�RSHUDWLRQV�ZHUH�PDSSHG�
DQG�LQFOXGHG�LQ�WKH�HTXLQH�&,&��

�

,PSDFWV�RQ�(TXLQH�&,&�1RW�$VVHVVHG�

������KD�RI�(TXLQH�&,&�ODQG�LV�ORFDWHG�ZLWKLQ�WKH�3URMHFW�%RXQGDU\����
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'HVSLWH�WKH�OHJLVODWHG�SURWHFWLRQV�LQ�SODFH�ZLWK�UHVSHFW�WR�HTXLQH�&,&�ODQGV��WKH�
3URSRQHQW�KDV�DUELWUDULO\�GHFLGHG�QRW�WR�DVVHVV�WKH�LPSDFWV�RI�WKLV�3URMHFW�RQ�WKH�
HTXLQH�&,&����

7KLV�LV�FRPSOHWHO\�XQDFFHSWDEOH�DQG�FRQWUDU\�WR�*RYHUQPHQW�SROLF\�±�D�IDFW�
DFNQRZOHGJHG�E\�WKH�*DWHZD\�3DQHO�LQ�LWV�UHSRUW���

,W�LV�LQFRUUHFW��PLVOHDGLQJ�DQG�FRQWUDU\�WR�HVWDEOLVKHG�16:�UHJXODWLRQV��WR�FODLP�WKDW�
WKH�%\ORQJ�9DOOH\�LV�DQ�³LVRODWHG�SRFNHW´�RI�WKH�HTXLQH�&,&���7KH�%\ORQJ�9DOOH\�KDV�
KLVWRULFDOO\�EHHQ��DQG�FRQWLQXHV�WR�EH��DQ�LQWHJUDO�SDUW�RI�WKH�8SSHU�+XQWHU�&,&��

3UR[LPLW\�IURP�6FRQH�LV�QRW�WKH�NH\�GHWHUPLQDQW�RI�ZKDW�FRQVWLWXWHV�WKH�HTXLQH�&,&��
,Q�DGGLWLRQ�WR�WKH�DERYHPHQWLRQHG�DFWLYLWLHV��HTXLQH�&,&�FRQFHQWUDWLRQV�ZHUH�GHILQHG�
E\�WKH�'HSDUWPHQW�RI�3ODQQLQJ�DQG�(QYLURQPHQW�DV��

³FRQFHQWUDWLRQV�RI�KLJKO\�SURGXFWLYH�LQGXVWULHV�ZLWKLQ�D�UHJLRQ�WKDW�DUH�UHODWHG�WR�HDFK�
RWKHU��FRQWULEXWH�WR�WKH�LGHQWLW\�RI�WKDW�UHJLRQ�DQG�SURYLGH�VLJQLILFDQW�HPSOR\PHQW�
RSSRUWXQLWLHV�´��

�'HSDUWPHQW�RI�3ODQQLQJ�DQG�(QYLURQPHQW��&ULWLFDO�,QGXVWU\�&OXVWHUV�LQ�WKH�8SSHU�
+XQWHU��KWWS���ZZZ�SODQQLQJ�QVZ�JRY�DX�3ROLF\�DQG�/HJLVODWLRQ�0LQLQJ�DQG�
5HVRXUFHV�&ULWLFDO�,QGXVWU\�&OXVWHUV�LQ�WKH�8SSHU�+XQWHU��

7KHUH�LV�QR�GRXEW�WKDW�WKH�SUHYLRXV�DQG�FXUUHQW�RSHUDWLRQV�DW�7DUZ\Q�3DUN��7LQND�
7RQJ�DQG�:DOOLQJ¶V�$JJUHJDWLRQ�DUH�UHODWHG�WR�WKH�HTXLQH�LQGXVWU\��FRQWULEXWH�ULFKO\�
WR�WKH�KLVWRU\�RI�16:¶V�HTXLQH�LQGXVWU\�DQG�DUH�DQ�LQWHJUDO�SDUW�RI�WKH�UHJLRQ¶V�
LGHQWLW\�DQG�FRQWULEXWH�WR�WKH�LQGXVWU\¶V�VLJQLILFDQW�HPSOR\PHQW�JHQHUDWLRQ�LQ�WKH�
UHJLRQDOO\�DQG�PRUH�EURDGO\��

'(6758&7,21�2)�%6$/�$1'�(48,1(�&,&�/$1'�&2175$5<�72�
*29(510(17�32/,&<�

7KH�HTXLQH�&,&�PDSSLQJ�UHFRJQLVHG�WKH�FULWLFDO�PDVV�RI�HTXLQH�RSHUDWLRQV�LQ�WKH�
8SSHU�+XQWHU�ZKLFK�WRJHWKHU�FRQVWLWXWH�ZKDW�LV�UHFRJQLVHG�DV�RQH�RI�WKUHH�
7KRURXJKEUHG�%UHHGLQJ�&HQWUHV�RI�([FHOOHQFH�LQ�WKH�ZRUOG��

7KLV�FRQFHQWUDWLRQ�RI�RSHUDWLRQV�ZDV�LGHQWLILHG�DQG�OHJLVODWHG�IRU�KHLJKWHQHG�
SURWHFWLRQ����

,W�LV�GLIILFXOW�IRU�ORFDO�FRPPXQLWLHV�WR�ZLWQHVV�DQG�FRPEDW�ELJ�PXOWL�QDWLRQDO�PLQLQJ�
FRPSDQLHV�DQG�D�GHYDVWDWLQJ�H[SHULHQFH�IRU�UHJLRQDO�FRPPXQLWLHV�ZKRVH�LGHQWLW\��
DJULFXOWXUDO�SURGXFWLYLW\��HQYLURQPHQW�DQG�IXWXUH�LV�DW�ULVN��

,W�LV�XQDFFHSWDEOH�WKDW�PLQLQJ�PXOWLQDWLRQDOV�FDQ�LJQRUH�WKH�ODZ�DQG�GLVUHJDUG�WKH�
6WDWH�UXOHV�WKDW�JRYHUQ�WKH�DVVHVVPHQW�DQG�SURWHFWLRQ�RI�VWUDWHJLF�DJULFXOWXUDO�ODQGV�
DQG�FULWLFDO�LQGXVWU\�FOXVWHUV��

,Q�LWV�UHSRUW�WKH�*DWHZD\�3DQHO�KDV�FRUUHFWO\�FRQFOXGHG�WKDW�.(3&2�KDV��

x� IDLOHG�WR�VXEPLW�D�FRPSOLDQW�RU�FRQVLGHUHG�DVVHVVPHQW�RI�WKH�SRWHQWLDO�
LPSDFWV�RI�WKLV�3URMHFW�RQ�WKH�HTXLQH�&,&��DQG�WKDW��

x� DOUHDG\�GLUHFWO\�LPSDFWHG�WKH�(TXLQH�&,&�WKURXJK�LWV�DFTXLVLWLRQ�RI�ODQG��
%\ORQJ�3DUN�7KRURXJKEUHGV��DQG�LPSOHPHQWHG�ODQG�XVH�FKDQJH��

7KH�TXHVWLRQ�QRZ�IRU�WKLV�SURFHVV�LV�KRZ�FDQ�WKLV�EH�UHFWLILHG"��.(3&2�PXVW��

��� IXOO\�DVVHVV�WKH�LPSDFWV�RI�WKLV�3URMHFW�WR�WKH�HQWLUH�HTXLQH�&,&��DQG�
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��� DPHQG�LWV�PLQH�SODQ�WR�HQVXUH�WKDW�DOO�&,&�DQG�%6$/�DUHDV��LQWHQGHG�IRU�
SURWHFWLRQ�XQGHU�16:�OHJLVODWLRQ��UHPDLQ�XQGLVWXUEHG�DQG�DUH�IXOO\�
SURWHFWHG��

1$785$/�6(48(1&(�)$50,1*�

,W�LV�LPSRUWDQW�WR�QRWH�WKDW�7DUZ\Q�3DUN�LV�WKH�ILUVW�SURSHUW\�LQ�$XVWUDOLD��DQG�SRVVLEO\�
WKH�ZRUOG��WR�HVWDEOLVK�DQG�VXFFHVVIXOO\�LPSOHPHQW�WKH�UHYROXWLRQDU\�FRQFHSW�RI�
1DWXUDO�6HTXHQFH�)DUPLQJ���)RU�RYHU����\HDUV�3HWHU�$QGUHZV�VHW�DERXW�WHVWLQJ�
WKHRULHV�DQG�GHYHORSLQJ�D�VXVWDLQDEOH�DJULFXOWXUDO�V\VWHP�RQ�WKH�7DUZ\Q�3DUN�
SURSHUW\��

7KH�PRGHO�WKDW�0U�$QGUHZ¶V�VXFFHVVIXOO\�LPSOHPHQWHG�DW�7DUZ\Q�3DUN�LV�QRW�RQO\�
ZRUOG�OHDGLQJ�EXW�LV�EDVHG�RQ�WKH�SULQFLSOHV�RI�UHLQWURGXFLQJ�QDWXUDO�ODQGVFDSH�
SDWWHUQV�DQG�SURFHVV�WR�UHLQWURGXFH�QDWXUDO�K\GURORJLFDO�DQG�IHUWLOLW\�F\FOHV�WR�WKH�
ODQGVFDSH�DQG��WKURXJK�D�PDQDJHG�VXFFHVVLRQ�RI�YHJHWDWLRQ��LPSURYH�WKH�QDWXUDO�
IOXYLDO�SDWWHUQV�VR�WKDW�QXWULHQWV�DQG�ELRPDVV�KDUYHVWHG�RQ�WKH�IORRGSODLQ�FDQ�EH�
UHGLVWULEXWHG�WKURXJKRXW�WKH�SURSHUW\�DQG�WKURXJK�WKH�VWRFN����

7R�WHVW�KLV�WKHRULHV�RI�LPSURYHG�DQLPDO�KHDOWK��0U�$QGUHZV�PHDVXUH�WKH�JURZWK�DQG�
SHUIRUPDQFH�RI�WKRURXJKEUHG�KRUVHV��

$V�0V�%DUEDUD�+LFNVRQ��0XGJHH�EDVHG�KHULWDJH�DGYLVRU�DQG�DUFKLWHFW��KDV�QRWHG��

³7DUZ\Q�3DUN�LV�D�SODFH�ERWK�UDUH�DQG�HQGDQJHUHG�E\�SUHVHQW�SUHVVXUH�IURP�PLQLQJ��
HVSHFLDOO\�RSHQ�FXW�FRDO�PLQLQJ�WKDW�FDQ�HDVLO\�FKDQJH�WKH�ZKROH�QDWXUH�RI�ZDWHU�
UHWLFXODWLRQ�V\VWHPV��WKH�IHUWLOH�ILHOGV�WKDW�KDYH�EHHQ�GHYHORSHG�DQG�WKH�ZLGHU�YLVXDO�
HQYLURQPHQWDO�FXUWLODJH�´�

�,W�ZRXOG�EH�D�WUDYHVW\�RI�QDWLRQDO�SURSRUWLRQV�WR�DOORZ�WKLV�RSHQ�FXW�DQG�XQGHUJURXQG�
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