


  
 

 
 
 
Pub. No.   T/274 
ISBN No. 978-1-4601-3606-7 (Printed Edition) 
ISBN No. 978-1-4601-3607-4 (On-line Edition) 
 
 
 

For copies of this report contact: 
  

Michael Alexander 
Room 242 Provincial Building 
782 Main Street, Box 1420 
Pincher Creek, Alberta, Canada  T0K 1W0 
Telephone (403) 627-1131 
Email: mike.alexander@gov.ab.ca 

 
 

Craig DeMaere 
Room 242 Provincial Building 
782 Main Street, Box 1420 
Pincher Creek, Alberta, Canada  T0K 1W0 
Telephone (403) 632-9707 
Email: craig.demaere@gov.ab.ca 

 
 
 

This guide is also available on-line at: 
http://srd.alberta.ca/LandsForests/GrazingRangeManagement/RangePlantCommunityGui
desStockingRates.asp



 
Range Plant Communities and Range Health Assessment Guidelines for 

the Foothills Parkland Subregion of Alberta 
 
 
 

First approximation 
 
 

Pub. No. T/274 
 
 
 

2012 
 
 
 
 

Prepared by: 
 
 

Craig DeMaere, Michael Alexander and Michael Willoughby 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Alberta Environment and Sustainable Resource Development 
Lands Division 

Pincher Creek, Alberta 

 i 
 

 



Acknowledgements 
  
We wish to acknowledge past and current AESRD agrologists working in the Foothills 
Parkland for the data and knowledge that they have collected or guided collection of.  
This information is the basis of this plant community guide.  We would particularly like 
to single out John Carscallen, Varge Craig, Brian Olson, and Richard Ehlert for their 
efforts, insight and leadership with regards to developing the Foothills Parkland guide.   
  
The development of this guide has been made possible through a large and growing body 
of high quality vegetation plot data collected by the Rocky Mountain Forest Range 
Association, Rangeland Resource Management Program staff, and a number of rangeland 
consultants working for the department including Al Robertson and Clare and Kathy 
Tannas.  This guide would not have been possible without this data and the time and care 
that were taken to ensure its high quality. 
 

 ii



 iii

Executive Summary 
 
The Foothills Parkland subregion occupies a small discontinuous belt along the eastern 
edge of the foothills from northeast of Calgary to the north end of the Porcupine Hills and 
south of Pincher Creek to the U.S. border.  At an elevation range from 1025 to 1400m, it 
is the highest subregion within the Parkland natural region.  Adjacent subregions are the 
Central Parkland and Lower Foothills to the north, the Montane to the south and west, 
and the Foothills Fescue to the east.   
 
The species diversity in this subregion is high due to the rapid changes in topography and 
climate going from east to west.  This ecological diversity results in a landscape mosaic 
of different vegetative communities.  Three vegetation types are considered 
representative:  foothills rough fescue grasslands, beaked willow shrublands, and aspen 
groves.  Although much of the undisturbed landscape is covered by aspen today, the soils 
are predominately Chernozemic under all but the wettest shrublands and meadows.  
 
The lands of the Foothills Parkland provide a multitude of ecological goods and services 
including important watersheds, wildlife habitat, biodiversity, and aesthetics.  These 
lands are also highly valued by society as rangelands for livestock, for their rich 
subsurface oil, gas and mineral deposits, and for the recreation opportunities they 
provide.  However, despite the importance of the area and the complexity of the 
interactions of these multiple interests there is little information available for the plant 
communities that occur within the subregion. 
 
This guide is the first effort to classify and describe rangeland plant communities in the 
Foothills Parkland.  Along with describing the boundaries that make up a plant 
community, other information provided includes: productivity, livestock carrying 
capacity, and plant community succession with and without disturbances including 
grazing.  This information can be utilized to help with the management of the multiple 
uses on this landscape, as well as provide a basis for rangeland health assessments; a 
measure of the functioning condition of the rangelands. 
 
This guide represents the analysis of 285 plots described in the Foothills Parkland 
subregion. These plots represent 55 community types. These types are split into: 
 
A. Native grasslands 9 types 
B. Disturbed grasslands 6 types 
C. Native shrublands 16 types 
D. Deciduous 10 types 
E. Mixedwood 5 types 
F. Conifer 8 types 
G. Cutblocks 1 type 
 
 
 
 



 iv

Table of Contents 
 

 
Acknowledgements............................................................................................................. ii 

Executive Summary ........................................................................................................... iii 

1. Introduction....................................................................................................................1 

2. Physiography, Climate, Soils and Vegetation Relationships of the Foothills 

Parkland .........................................................................................................................2 

2.1. Overview.................................................................................................................2 

2.2. Vegetation Relationships Across the Landscape....................................................4 

3. Rangeland Ecological Classification .............................................................................5 

3.1. History of Range Plant Community Classification Techniques .............................5 

3.2. Current Plant Community Classification Methods.................................................6 

3.3. Results from Foothills Parkland Classification ......................................................8 

4. Using This Guide to Classify a Site...............................................................................9 

4.1. Guidelines for Determining Ecological Sites .........................................................9 

4.2. Guidelines for Determining Ecosite Phases .........................................................10 

4.3. Guidelines for Determining Plant Community.....................................................11 

4.4. Ecologically Sustainable Stocking Rates..............................................................12 

4.5. Range Plant Communities and Rangeland Health................................................13 

5. Ecological Site and Ecosite Phase Descriptions ..........................................................20 

6. Foothills Parkland Grasslands......................................................................................55 

7. Foothills Parkland Shrublands .....................................................................................82 

8. Foothills Parkland Forests..........................................................................................103 

9. Literature Cited ..........................................................................................................133 

10. Personal Communications .........................................................................................136 

 
 
 
 
 
 
 
 
 
 



 v

 
 

List of Figures 
 

Figure 1. Location of the Foothills Parkland natural subregion in Alberta and its 

relationship to other subregions. ..........................................................................................3 

Figure 2. Example of ecological classification hierarchy used in the Alberta.....................7 

Figure 3. Edatopic grid for the Foothills Parkland natural subregion................................15 

Figure 4. Grassland ecological sites on the Foothills Parkland edatopic grid. ..................57 

Figure 5. Slope position of grassland plant communities in the Foothills Parkland..........57 

Figure 6. Shrubland ecological sites on the Foothills Parkland edatopic grid...................84 

Figure 7. Slope position of shrubland plant communities in the Foothills Parkland.........84 

Figure 8. Forested ecological sites on the Foothills Parkland edatopic grid. ..................106 

Figure 9. Slope position of forested plant communities in the Foothills Parkland..........106 

 
 

List of Tables 
 
Table 1. Range plant community table for the Foothills Parkland subregion ...................16 

Table 2. Foothills Parkland Grassland Communities ........................................................58 

Table 3. Foothills Parkland Shrubland Communities ........................................................85 

Table 4. Foothills Parkland Forested Communities.........................................................107 

 
 
 
 



1.0 Introduction 
 
The province of Alberta is covered by a broad spectrum of vegetation regions.  These 
range from the prairie grasslands in the southeast, to windswept alpine meadows and 
Montane forests in the southwest Rocky Mountains, to forest and wetlands mosaics in the 
north.  These broad vegetation regions have been classified into 6 natural regions and 20 
natural subregions for the province (Natural Regions Committee 2006).  The natural 
subregions are defined by grouping areas with similar landscape and climatic features.  
Each subregion has unique qualities that are valuable to both natural systems and human 
activities.  Naturally vegetated communities within these subregions provide a wide 
variety of ecological goods and services and natural resource values.  These include 
productive watersheds, rangelands that are used by wildlife and livestock, wood fibre, oil, 
gas, and mineral resources, aesthetics, and recreational opportunities. 
 
In order to ensure sustainable management of these resources throughout Alberta, the 
potentials and constraints of the landscape needed to be quantified.  Initiatives have been 
undertaken to develop classification systems within the subregions to further subdivide 
the landscape into more manageable areas.   Examples of these classification systems 
include "Field guide to Forest ecosystems of West Central Alberta" (Corns and Annas 
1986) and "Field Guide to Ecosites of Southwestern Alberta" (Archibald et al. 1996).  
This Foothills Parkland guide is a continuation of these initiatives. 
 
To create the basis for classification within a subregion, commonalities and patterns 
across the landscape must first be ascertained in order to group areas with similar 
vegetation types together.  This is accomplished through a hierarchal system, where first 
the landscape is grouped on similar physical properties, and then further narrowed into 
common plant communities.  Once defined, the characteristics and production potential 
of the community can be described, and then succession as well as responses to natural 
and unnatural disturbances can be studied and documented. 
 
Historic livestock grazing management policy on public lands did not allow for the 
variability in production, successional rebound, and habitat quality between communities.  
Traditionally, all vegetation within the Foothills Parkland was usually rated at 32 acres / 
head / year regardless of its community type (Carscallen and Craig 2011, Pers. Comm.).  
Recent work has shown that productivity and the ability for a community to recover from 
disturbance can vary significantly depending upon the ecological conditions of the site 
(Willoughby et al. 2008, Adams et al. 2003). 
 
The purpose of this guide is to create a framework to classify the vegetative community 
types in the Foothills Parkland natural subregion.  The ultimate goal is a classification 
system that can be used by the field staff to assess carrying capacity of management areas 
and also to provide baseline communities to evaluate rangeland health on lands within the 
subregion.  The classification hierarchy for this guide is based on the aforementioned 
Ecosite Field Guides (Corns and Annas 1986, Archibald et al. 1996).  However, neither 
of these guides contains information on the Foothills Parkland, therefore similarities had 
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to be drawn from the neighbouring Montane subregion.  Information in the Foothills 
Fescue guide was also drawn upon to help complete the community descriptions. 
 
2.0 Physiography, Climate, Soils and Vegetation Relationships of the Foothills 

Parkland 
2.1  Overview 
 
The Parkland natural region in Alberta represents the transition between prairie 
grasslands in the southeast and the boreal and montane forests in the north and west 
portions of the province (Natural Regions Committee 2006).  The Foothills Parkland 
natural subregion represents the western and southern portions of this natural region.  It 
occupies a relatively small disconnected area along the eastern edge of the foothills from 
northwest of Calgary to the north end of the Porcupine Hills (figure 1).  There is another 
small portion in the south near the Alberta – Montana border.  It is surrounded by the 
Montane subregion to the south and west, by the Foothills Fescue to the east and the 
Central Parkland and Lower Foothills to the north. 
 
The Foothills Parkland subregion is comprised of a rolling and hilly landscape.  The 
geology of the slopes are characterized by non-marine sandstones, mudstones and shales 
that underlie moderately fine, weakly calcareous till.  Ice-contact glaciolacustrine 
sediments also occur across about 20 percent of the subregion mainly in lower valley 
positions. (Natural Regions Committee 2006) 
 
The subregion has the highest elevations (1025 m to 1400 m) of all the subregions in the 
Parkland natural region, which results in cooler summers and shorter growing seasons.  
However, this area also experiences warmer winters and more precipitation than other 
Parkland subregions.  Yearly precipitation averages over 500mm (391 – 1020) of which a 
substantial portion occurs in May, June, and July (Natural Regions Committee 2006).   
The mean annual temperature for the Foothills Parkland is 3 degrees, and growing degree 
day’s average 1158 (924 – 1344) (Natural Regions Committee 2006).  All of these values 
fall between the averages for the Foothills Fescue and Montane subregions.  The increase 
of moisture and cooler temperatures over the predominantly grassland Foothills Fescue 
decreases moisture stress and begins to favour the growth of woody vegetative species 
such as willow and aspen.  It also is warmer / and less moist than the primarily forested 
areas in the Montane, indicating a transitional nature of the Foothills Parkland between 
forests and grasslands. 
 
The shorter cooler summers in the Foothills Parkland are not conducive to intensive 
agriculture such as annual cropping.  Hay or feed crops are the most dominant crop types, 
but extensive agriculture practices are far more common.  Over sixty percent of the 
subregion is either native rangelands or tame pasture (Natural Regions Committee 2006). 
Other common land uses for this area are settlement, oil and gas exploration and 
development, as well as recreational pursuits such as hunting and camping. 
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Figure 1.  Location of the Foothills Parkland natural subregion in Alberta and its 
relationship to other subregions. 
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Native vegetation in the Foothills Parkland is categorized into three major divisions:  
rough fescue grasslands, willow shrublands and aspen woodlands (Natural Regions 
Committee 2006).    Foothills rough fescue grasslands occur throughout the landscape on 
a variety of slopes and aspects, although dominate on southerly facing slopes.  Soils 
under these grasslands are typically Deep Orthic Black Chernozems (Natural Regions 
Committee 2006).  Deciduous forests occur on moist northerly and easterly slopes, low 
lying areas and seepage zones with moderately well drained soils.  These forests are 
usually aspen dominated, but can have balsam poplar when moisture is greater.  Lastly, 
shrublands made up of beaked willow groves occur on the low lying areas and seepage 
zones where the soils are moderately to imperfectly drained.  Soils for both the aspen 
forests and willow grovelands are typically Orthic Dark Gray Chernozems, unless very 
wet, where the soils become Gleysols. 
 
2.2 Vegetation Relationships Across the Landscape 
 
There has been considerable research completed in the Aspen (Central) Parkland natural 
subregion regarding aspen succession and the factors that affect it.  Although the 
following discussion references are specific to the Aspen Parkland, it has been 
extrapolated to include the Parkland natural region as a whole. 
 
The higher amount of moisture and cooler temperatures of the Parkland natural region is 
considered more suitable for forest growth than the neighbouring Grassland natural 
region, although less so than in the neighbouring Rocky Mountain natural region. This 
creates a landscape that can be suitable for both forests and grassland, but many areas that 
are marginal for both (Alexander 1995).  The basis for how vegetation is distributed on 
the landscape is driven by microclimatic conditions created by slope, aspect, and slope 
position (Alexander 1995) and succession becomes a key process that drives an ever 
changing landscape.  Under suitable conditions, grasslands can be encroached onto by 
neighbouring aspen or willow stands.  Once an over-story is established, much slower 
growing coniferous trees can utilize the shaded conditions.  Succession this far advanced 
is quite rare in the Foothills Parkland because the amount of time necessary for this to 
occur is longer than any historical disturbance regime.  
 
There are a number of biological and physical factors that influence successional trends.  
These factors although part of the natural system can either slow or set back the 
succession process, or even change the successional pathway for a site.  These work 
simultaneously and are interconnected to influence one another.  Although there are 
many others, the three major factors are climatic cycles, fire, and herbivory.   
 
Climatic cycles are large scale temporal changes that affect year to year growing 
conditions.  During wetter than average seasons, the water tables will become closer to 
ground and seepage areas will expand.  Cooler / wetter periods favour the growth of 
shrubs and trees over grassland species.  During drier / warmer seasons, these seepage 
areas will dry up; lessening the advantage of woody plants, and provide potential for 
grasslands to expand. 
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Fire, both natural and man made, is another factor that has had a significant role in 
influencing the plant community distribution in the Foothills Parkland.  There is much 
evidence that prior to European settlement, fire played a significant role in controlling the 
amount of woody vegetation on the landscape in the Parkland natural region (Alexander 
1995).  Aspen trees are considered susceptible to fire; however following a burn that 
causes mortality of the stems above ground, the aspen root systems sprouts quickly 
through suckering to regenerate the site.  The ability of a root system to successfully 
produce suckers following a fire depends on the health of the stand and roots prior to fire 
disturbance and other ecological and environments stresses that may be present 
(Alexander 1995). 
 
Herbivory is a factor, which coupled along with fire and climatic cycles, has had a major 
influence on the vegetation in the Foothills Parkland.  Prior to European settlement, an 
estimated 40 to 60 million bison utilized the North American Great Plains (England and 
DeVos 1968).  The herds located in western Canada utilized the fescue grasslands and 
Aspen Parkland as their fall and winter ranges (Morgan 1980).  Herds were much more 
sedentary in the winter and herds increased in size to utilize the productive forage 
available on the sheltered grasslands of the Parkland, and the aspen groves for shelter 
(Morgan 1980).  During this time bison browsed aspen shoots, wallowed and trampled on 
the grasslands, and toppled mature aspen trees by rubbing (Campbell et al. 1994).  After 
the heavy use in the winter, the herds migrated in the spring onto the early growing 
grasses in the Mixed Grass subregion, allowing the winter range to recover (Morgan 
1980).  Grassland species recovered more readily than the woody species, thus reducing 
the forest and shrub cover.  Fire was also part of the disturbance regime on the landscape 
and would have killed trees but promoted aspen suckering.  Bison activity however, 
would have suppressed these new shoots, keeping aspen growth in check and maintaining 
the important fall and winter grasslands (Campbell et al. 1994).  
 
Since European settlement, eradication of free ranging bison, and a policy of fire 
exclusion have led to an overall increase of woody species on the landscape in the 
Parkland natural region (Alexander 1995, Campbell et al. 1994).  Soils are a good 
indicator of this in the Foothills Parkland subregion.  Most aspen and willow stands 
within the Foothills Parkland are over Chernozemic soils (Natural Regions Committee 
2006).  These soils were developed under grassland vegetation where organic matter was 
added to the Ah horizon from grass roots.  Once under aspen forests, the Ah horizon of 
these Black Chernozems exhibits some graying as early as 50 years after encroachment 
(Alexander 1995). 
 
3.0 Rangeland Ecological Classification 
3.1  History of Range Plant Community Classification Techniques 
 
The system used in this guide for classifying range plant communities has evolved over 
the years.  Initially a community type approach (Mueggler 1988) to classification was 
chosen in preference to the habitat type approach (Daubenmire 1952) or ecosystem 
association approach (Corns and Annas 1986) because of the lack of understanding of the 
successional sequences of the communities.  With Mueggler’s (1988) approach, 
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community types are aggregates of similar plant communities based upon existing 
floristic characteristics regardless of successional status.  However, as range health and 
proper functioning condition of an ecological range site evolved scientifically a need 
arose to organize the various plant communities successionally within an ecological site.  
The ecosystem classification system developed by Corns and Annas (1986) and 
Beckingham et al. (1996) fit well with the ecological site concept defined for rangelands.  
Consequently, the ecological classification hierarchy (ecosite, ecosite phase, plant 
community) was adopted for rangeland classifications. However, slightly different 
terminology was used in an effort to link this classification system with historic 
rangeland classification systems.  For example, ecosite has been renamed to ecological 
site.  Plant community successional information has been included when available to help 
determine rangeland health and ecological site description parameters.  Figure 2 is a 
Montane subregion example of how the original classification system has been developed 
for rangeland classification purposes. 
 
3.2 Current Plant Community Classification Methods 
 
This guide outlines the classification of 285 plots described within the Foothills Parkland 
Natural Subregion. The procedure for inventory of a plot followed the Range Survey 
Manual (2007) and uses the MF5 form.  For forests, a plot consists of one central 10x10m 
macroplot to record overstory and shrubs >2.5m, ten 1x1 m microplots to record the 
canopy cover of shrubs <2.5m, and ten 50x50 cm microplots nested within the 1x1m 
plots to record the canopy cover of forbs and grass.  For grasslands, a plot consists of ten 
1x1 m microplots to record shrubs, and ten 20x50 cm microplots nested within these to 
record forbs and grasses.   
 
The data for each site was analyzed using two multivariate analysis techniques of 
classification:  cluster analysis and ordination.  
 
Cluster analysis was performed in SAS and Euclidean distance was used as the Cluster 
Distance Measure.  Ward's method was used in the Group Linkage Method.  
Classification in this case is the assignment of samples to classes or groups based on the 
similarity of vegetative species. A Polythetic Agglomerative approach was used to group 
the samples. This technique assigns each sample to a cluster which has a single measure.  
It then agglomerates these clusters into a hierarchy of larger and larger clusters until 
finally a single cluster contains all the samples (Gauch 1982).  
 
Ordination was used to find relationships among species, communities and environmental 
variables. Ordination reduces the dimensionality of the data to 1-3 most important axes to 
which environmental gradients can be assigned. The ordination technique used in the 
analysis of the data was DECORANA (Detrended Correspondence Analysis). 
DECORANA detrends and rescales the axes thereby reducing the arching and 
compression of axes problems associated with other ordination techniques (Reciprocal 
averaging, Principle Components Analysis).  Once final groupings were determined on 
the ordination specific environmental variables were be assigned to the variation outlined 
on the ordination axes. 
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Figure 2.  Example of ecological classification hierarchy used in the Alberta 
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The groupings generated in cluster analysis were overlain on the ordination to determine 
final groupings.  From these plant communities were determined.  Plant community plant 
species descriptions were then generated by averaging plant species composition, range 
in composition, and percent constancy of occurrence among groups of vegetation 
inventory plots which were part of a community type.  Environmental data was 
subsequently sorted into the same plant community groupings to create the plant 
community descriptions outlined in this guide. 
 
3.3 Results from Foothills Parkland Classification 
 
285 plots were analyzed for this guidebook.  These plots were first organized by major 
vegetation type or successional stage, and then analyzed by the methodologies outlined.  
In total 55 community types have been described within 7 categories. 
 
A. Native grasslands 9 types 
B. Disturbed grasslands 6 types 
C. Native shrublands 16 types 
D. Deciduous types 10 types 
E. Mixedwood types 5 types 
F. Conifer types 8 types 
G. Cutblocks 1 type 
 
 Data for these plant communities were derived from historical data sets from both the 

Southwest and Prairies data sources.   Also, a gap analysis was completed in 2007 to 
represent common communities brought forward by agrologists that were not yet 
described. 

 
 Boundary changes to the subregions occurred in 2006 (Natural Regions Committee 

2006) that omitted some plots from the Foothills Parkland.    
 
 All vegetation and site information for plant communities were updated according to 

their corresponding plots.  This included: common plant species, canopy cover, 
environmental conditions, response to grazing, forage production and carrying 
capacity. 
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4.0 Using This Guide to Classify a Site 
 
Rangeland classification in Alberta currently uses two ecological classification methods 
to determine ecological sites and plant communities.  In the agricultural settlement area 
of the province, managers can determine site soil descriptions using AGRASID 
(Agricultural Region of Alberta Soil Inventory Database) (Brierley et al. 2001).  This 
description and the site’s specific environmental and vegetation conditions are used 
within a hierarchal classification to determine plant community (e.g. subregion, range 
site, ecological range site, plant community).  In the Rocky Mountain, Foothills and 
Boreal natural regions, the Ecological Landscape Classification approach incorporates 
both vegetation and site conditions (climate, soils and geology) into a hierarchical 
ecological unit classification (e.g. subregion, ecological site, ecosite phase, plant 
community) (Strong and Thompson 1995). 
 
This guide utilizes the latter system, and is an expansion of the “Ecosites of Southwestern 
Alberta” guide book (Archibald et al. 1996).  The basis of the edatopic grid and the 
forested community types within this guide are closely related by ecological site and 
ecosite phase to those found in the in the “Range Plant Community Types and Carrying 
Capacity for the Montane Subregion” (Willoughby et al. 2008).  The grasslands are 
developed similarly but have influences from the Grassland natural region. The Foothills 
Fescue subregion shares boundaries with the Foothills Parkland and the plant 
communities within the “Rangeland Plant Communities and Range Health Assessment 
Guidelines for the Foothills Fescue Natural Subregion of Alberta” (Adams et al. 2003) 
may provide helpful insight.  It is recommended that the reader has access to all the 
relevant information in these guides. 
 
The approach for classification in this guide is hierarchal; to classify a plot to a specific 
plant community within the Foothills Parkland, first the ecological site and then 
ecosite phase must be ascertained.  Finally a plant community can be chosen from 
those available for that ecosite phase. 
 
4.1  Guidelines for Determining Ecological Sites 
 
An ecological site is similar to the concept of range site, but a broader list of 
environmental characteristics is described. An ecological site is defined by the Task 
Group on Unity and Concepts (1995) as, "a distinctive kind of land with specific physical 
characteristics that differs from other kinds of land in its ability to produce a distinctive 
kind and amount of vegetation".  Ecological sites are defined areas of similar climate, 
moisture and nutrient regimes. The combination of moisture and nutrient regimes can be 
represented on a grid called the edatopic grid. 
 
The edatopic grid is a two-dimensional table with soil moisture regime on one axis and 
soil nutrient regime on the other. Soil moisture regime (SMR) is defined as the average 
amount of soil water available annually for evapotranspiration by vascular plants 
(Meidinger and Pojar 1991).  This moisture regime assumes that precipitation and 
temperature within a subregion are relatively constant, so the variation in soil moisture is 
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from the redistribution of precipitation through edaphic factors (Alberta Forestry, Lands 
and Wildlife 1994).  The SMR uses nine classes to define the available soil moisture, 
which range from the driest (very xeric) to the wettest (hydric). Soil nutrient regime 
(SNR) is a relative scale that signifies the soil’s available nutrient supply to plant growth.  
The emphasis of these measures is on soil pH and exchangeable cations:  Ca, Mg, Na, 
and K (Alberta Forestry, Lands and Wildlife 1994).  SNR is broken down into five 
classes that range from A (very poor) to E (very rich). Generally ecological sites are 
named from low moisture/low nutrient to high moisture/high nutrient. 
 
The unique range of a moisture and nutrient combination describes conditions for a 
particular ecological site within a subregion.  For example; a subxeric, poor nutrient 
regime site is characterized by the [a bearberry (submesic/poor)] ecological site in the 
Foothills Parkland.  These ranges are represented as circles on the edatopic grid and are 
suggestions for particular boundaries of ecological sites.  To recognize that there are 
transitions from one ecological site to another, the circles are not mutually exclusive.  
Different ecological sites may share the same location on the grid as one is in transition to 
another.   
 
There are many physical and biological indicators the can help choose the correct 
ecological site.  For soil moisture determination a combination of environmental factors, 
soil properties, and indicator species can be used.  For nutrients; knowledge of parent 
materials, soil organic layers, free water, and soil pH are useful (Alberta Forestry, Lands 
and Wildlife 1994).  Ascertaining slope gradient, aspect and slope position can be most 
useful in placing a site onto the edatopic grid. Slope diagrams are available throughout 
this guide to provide this information.  Also indicator species have been described.  
Indicator species are species with narrow ecological requirements whose presence or 
absence provides insight to the available moisture and nutrients1.  Lastly, AGRASID 
(Brierley et al. 2001) can be a useful tool.   This database provides soils information at a 
1:100,000 scale.  The entire Foothills Parkland is currently described by AGRASID 
polygons. 
 
The edatopic grid for the Foothills Parkland is described in figure 3.  This grid represents 
the ecological characteristic groupings of the 285 plots sampled for this report.   The 
current range of ecological site is from submesic / poor to subhygric / rich.  As 
convention dictates, the driest is labelled as ‘a’ the wettest as ‘h’.  The most common 
indicator species that represents that ecological site is also tied to the name (e.g. [a 
bearberry (submesic/poor)]). 
 
4.2 Guidelines for Determining Ecosite Phases 
 
Ecosite phase is the next level of detail within the hierarchal classification.   A phase in 
an ecological site represents the dominant layer of vegetation that is currently being 
expressed, and is commonly named as that layer’s dominant one to three species.  For 
example spruce or spruce – lodgepole pine - aspen are two ecosite phases in the [b hairy 
wildrye] ecological site.   
                                                 
1 Indicator species for each ecological site are listed on the ecological site descriptions pages in Section 5. 
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Phases within an ecological site generally indicate broad stages of long term succession 
in the absence of disturbance.  For instance, an ecological site may have an early 
grassland phase, followed by the establishment of aspen.  Coniferous trees then grow 
within aspen phase, producing a mixed wood, and then finally a climax coniferous stage.  
Phases usually have a distinct range in tree canopy and understory composition that 
narrows the production and successional pathways of that site. 
 
Phases are typically named by a numerical extension of the ecological site.  For example; 
if there are 5 phases in ecological site ‘a’, they are listed as ‘a1’, ‘a2’…’a5’.  The life 
form or specie(s) in the dominant layer is also listed (e.g. [a1 bearberry Pl]). 
 
4.3 Guidelines for Determining Plant Community 
 
Plant communities are the final subdivision of the classification hierarchy.  Table 1 
organizes all the plant communities represented in this guide according within their 
ecosite phase and ecological site.  With the ecosite phase known, the plant community 
that most closely fits the plot characteristics can then be chosen.  Grazing or disturbance 
can be incorporated by choosing a community in the successional plant community types.  
All plant communities have suggested ranges for species within a plant community 
derived from the plot analysis, but should not be considered rigid boundaries.  These 
species lists were developed with special emphasis given to species that are considered 
indicators of that plant community because of their frequency within the ordinations.  
Less emphasis was given to a plant species that occurred sporadically through the 
ordinations, or those considered to have wide ecological boundaries that would not help 
define the plant community 
 
The relationship of the dominant and co-dominant species should be the primary focus 
when choosing a plant community within the classification.  Plant communities are 
named in this guide by the two or three species most dominant within their life form.  For 
example, a Foothills rough fescue – Parry oat grass community may have many other 
subdominant grasses and forbs, but these two species are continually the most dominant.  
The first species mentioned is the most dominant.  In this example, foothills rough fescue 
is more dominant that Parry oat grass.  
 
Each plant community is also given a code, where the first two letters represent the 
natural subregion (FP = Foothills Parkland).  The next letter is given to represent the 
major class such as grassland or deciduous, and finally a sequential number. 
A. Native grasslands 
B. Grazed or modified grasslands 
C. Native Shrublands 
D. Deciduous forest 
E. Mixedwood forest 
F. Conifer forest 
G. Cleared areas 
 
FPA1 = (FP) Foothills Parkland (A) native grassland (1) sequential number 

11



All ecological sites and ecological site phases reported in this first approximation are 
summarized by grouping the communities’ descriptions together to describe the 
ecological boundaries.   These are all listed in Section 5.  The bulk of this guide is 
community descriptions which include information on the dominant plant species, 
canopy cover, environmental conditions, response to grazing, forage production and 
suggested ecologically sustainable stocking rates (ESSRs).  These are sorted by the above 
classes in section 6 through 8. 
 
This is the first approximation of a classification system for the Foothills Parkland, and is 
by no means a comprehensive list of all plant communities present.  In fact this document 
should be considered as a continual work in progress.  Sites that aren’t described in this 
guide should be classified by their most representative ecological site (or phase) and then 
given a conditional name similar to the conventions here.  It is hoped that future analysis 
will include these community gaps. 
 
4.4 Ecologically Sustainable Stocking Rates 
 
Ecologically sustainable stocking rates (ESSR) values are suggested for each plant 
community. These values reflect the maximum number of livestock (e.g. animal unit 
month [AUM]2 per area [e.g. acre / hectare]) that can be supported by the plant 
community given inherent biophysical constraints and the ecological goal of sustainable 
health and proper functioning of the plant community (Range Management Branch 
2004). When the ESSR is multiplied by the area of a plant community polygon the result 
is termed its carrying capacity (CC), and is expressed as AUMS. Often the carrying 
capacity must be adjusted for accessibility and management factors.  Accessibility refers 
to productive areas that are inaccessible to livestock due to natural barriers, or sensitive 
areas desired to be excluded from grazing.  Management factors are reductions to the 
carrying capacity due to poor livestock distribution, management goals (e.g. multiple use 
and values, etc.), drought conditions, and other natural phenomena impacting the site 
(e.g. forage quality, fire, pests, etc.). This adjusted/reduced value is the grazing capacity 
(GC). Only the Ecologically sustainable stocking rate (ESSR) for carrying capacity 
values are provided in the plant community guide because the necessary adjustments 
must be determined by the rangeland resource manager for grazing capacity (GC). 
(Range Management Branch 2004) 
 
For many guides, suggested ESSR values were determined from a combination of 
inventories, clipping studies, long-term rangeland reference area data, estimated 
production, field experience, grazing trials and historical grazing experience (Range 
Management Branch 2004).  To date, there has been little production data collected in the 
Foothills Parkland.  Therefore, suggested carrying capacity values presently in the guide 
were derived by either knowledge from experienced field staff, long term historical 
records, or by using a similar sampled plant community in a neighbouring subregion.  
Further analysis of carrying capacity is planned for frequently occurring plant 

                                                 
2 An Animal Unit Month is the forage requirement of a 1000lb cow with or without an unweaned calf for a 
period of one month.  Please refer to “Grazing Management Adjustments for Healthy Rangelands” (2008) 
for further information. 
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communities in the Foothills Parkland by field assessments.   This is performed by 
production clipping.  The recommended stocking rate is then based on 25 percent of the 
total production for forested types and 25 to 50 percent of total production for grassland 
types (Range Management Branch 2004).  
 
The ESSR ranges provided are based on total forage production tempered by the forage 
value of the contributing plant species.  For example a plant community with high total 
production but that is mostly composed of unpalatable or unreachable material will have 
a high end range value based on less than 25% of total production.  The unallocated 
biomass production (carry over) is needed for the maintenance of ecological functions 
(e.g. nutrient cycling, viable diverse plant communities, hydrological function, and soil 
protection, etc.) and plant community services (forage production, habitat maintenance, 
etc.). 
 
4.5 Range Plant Communities and Rangeland Health 
 
Range health is determined by comparing the functioning of ecological processes on an 
area (e.g. plant community polygon) of rangeland to a standard (e.g. Reference Plant 
Community) described within an ecological site (Adams et al. 2009).  This guide can be 
used to help define and further narrow this ecological site and determine the appropriate 
representative plant community for a rangeland health assessment.   
 
Rangeland health assessments are utilized to make a rapid determination of the ecological 
status of rangeland. Range health terminology (healthy, healthy with problems, or 
unhealthy) is used to rank the ability of rangeland to perform certain ecological functions. 
These functions include: net primary production, maintenance of soil/site stability, 
capture and beneficial release of water, nutrient and energy cycling and plant species 
functional diversity. For a detailed description on how to assess rangeland health for 
various plant communities please refer to "Rangeland Health Assessment for Grassland, 
Forest and Tame Pasture" (Adams et al. 2009). 
  
Range management objectives tend to favour the later stages of plant succession (late 
seral to potential natural community (PNC) or good to excellent range condition) (Adams 
et al. 2009).  Late seral plant communities tend to be superior in the efficient capture of 
solar energy, in cycling of organic matter and nutrients, in retaining moisture, in 
supporting wildlife habitat values and in providing the highest potential productivity for 
the site. In contrast, early seral stages represent plant communities with diminished 
ecological processes, which are less stable and more vulnerable to erosion and invasion 
by weeds and non-native species. They also have diminished resource values for 
livestock forage production, wildlife habitat and watershed protection (Adams et al. 
2009). Healthy rangelands perform important ecological functions and provide a broader 
suite of goods and services. In most cases these late seral plant communities are used as 
reference range plant community (RPC), but sometimes management goals influence the 
choice of RPC (e.g. range or habitat improvements). 
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When available, plant community successional information has been included within the 
guide to help determine rangeland health and the successional relationships on an 
ecological site. As mentioned in the previous section, this is accomplished by describing 
a community that has been disturbed and has moved away from the representative plant 
community.  These communities can be used as benchmarks to ascertain how far away 
from the RPC a site has moved. 
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Figure 3.  Edatopic grid for the Foothills Parkland natural subregion 
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Table 1.  Range plant community table for the Foothills Parkland subregion   
 

Ecological Site  Ecosite Phase  Reference Plant Community  
Successional 

Community Types 
 Modified 

Community Types 
Harvesting 
Succession 

a1 bearberry Pl  FPF1 Pl / Bearberry - Juniper        

a2 bearberry Aw - 
Pl  

FPE1 Aw - Pl - Sw / Bearberry / 
Hairy wild rye  

      a bearberry 
(submesic/poor) 

a3 bearberry 
grassland thin 
breaks 

FPA3 Bearberry / Foothills rough 
fescue – Parry oat grass  

      

b1 hairy wild rye 
Fd 

FPF4 Fd/Needle litter       

b2 hairy wild rye 
Aw 

FPD1 Aw/Rose/Hairy wild rye       

FPF3 Sw-Pl-Aw/Hairy wild rye       
b3 hairy wild rye 
Aw-Sw-Pl 

FPE2 Sw-Aw/Hairy wild rye     
FPG1 Hairy 
wild rye/Aw  

b4 hairy wild rye 
Sw 

FPF2 Sw-Pl/Canada buffaloberry       

FPA2 Parry oat grass-Foothills 
rough fescue-Idaho fescue 

FPB8 Parry oatgrass – 
Timothy 
 
FPB10 Wheatgrass - 
Foothills rough fescue 

FPB9 Timothy - 
Kentucky bluegrass 

  

b hairy wild rye 
(submesic/medium) 

b5 grassland   

FPA4 Foothills rough fescue - 
western porcupine grass 
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Table 1.  Range plant community table for the Foothills Parkland subregion (continued) 
 

Ecological Site  Ecosite Phase  Reference Plant Community  
Successional 

Community Types 
 Modified 

Community Types 
Harvesting 
Succession 

  

  FPA1 Foothills rough fescue - 
Parry oat grass - Idaho fescue  
  

FPB1 Kentucky 
bluegrass - Parry 
oatgrass 

FPB3 Foothills rough 
fescue - Kentucky 
bluegrass 

FPB2 Kentucky 
bluegrass - Foothills 
rough fescue  

FPB4 Kentucky 
bluegrass - Timothy / 
Common dandelion  

FPB5 Timothy  

FPB7 Creeping red 
fescue - Kentucky 
bluegrass  

FPB6 Smooth 
(awnless) brome - 
Kentucky bluegrass 

  

c thick black 
Foothills rough 
fescue 
(submesic/rich)  

c1 rough fescue  

FPA13 Foothills rough Fescue - 
Richardson's needlegrass  

      

d1 pine grass - Aw FPD2 Aw / Rose / Pine grass       

d2 pine grass - 
Sw-Pl-Aw  

FPE3 Sw - Pl - Aw / Rose / Pine 
grass 

      
d pine grass 
(mesic/medium)  

d3 pine grass - Sw FPF6 Sw/Moss       

FPD4 Aw-Pb/Snowberry-
Saskatoon  

FPD7 Pb - Aw / 
Snowberry / Kentucky 
bluegrass 

FPD3 Aw / Kentucky 
bluegrass - Timothy 

    

FPD6 Aw - Pb / Marsh reed grass       

e snowberry-
silverberry 
(mesic/rich)  

e1 snowberry-
silverberry Aw-Pb  

<RPC Not Described> 
FPD5 Pb / Silverberry / 
Kentucky bluegrass 
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Table 1.  Range plant community table for the Foothills Parkland subregion (continued) 
 

Ecological Site  Ecosite Phase  Reference Plant Community  
Successional 

Community Types 
 Modified 

Community Types 
Harvesting 
Succession 

e2 snowberry-
silverberry Sw  

<RPC Not Described> FPF5 Sw / Silverberry      

FPC1 Rose – Snowberry  
FPC2 Snowberry - 
Rose / Kentucky 
bluegrass  

    

<RPC Not Described> 
FPC3 Silverberry / 
Kentucky bluegrass  

    e3 shrubland  

<RPC Not Described> 
 FPC16 Bebb willow - 
snowberry / hairy 
wildrye 

    

e snowberry-
silverberry 
(mesic/rich) 
 
(continued) 

e4 snowberry-
silverberry Sw-Aw  

FPE4 Sw - Aw / Rose / Marsh reed 
grass  

      

FPE5 Sw – Pb / Cow parsnip        
f1 red osier 
dogwood Sw  

<RPC Not Described> 
 FPF7 Sw / Red osier 
dogwood / Kentucky 
bluegrass 

    

f2 red osier 
dogwood Pb-Aw  

FPD8 Aw / Cow parsnip        

FPC4 Bebb willow - Snowberry - 
Rose  

FPC6 Bebb willow / 
Cow parsnip / Sedge 

FPC5 Bebb willow / 
Kentucky bluegrass 

FPC15 Bebb willow / 
cow parsnip / Canada 
goldenrod 

    

F red osier 
dogwood 
(subhygric/rich)  

f3 shrubland 

<RPC Not Described>  FPC7 Sandbar willow     
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Table 1.  Range plant community table for the Foothills Parkland subregion (continued) 
 

Ecological Site  Ecosite Phase  Reference Plant Community  
Successional 

Community Types 
 Modified 

Community Types 
Harvesting 
Succession 

f3 shrubland  
 
(continued) 

<RPC Not Described> 
FPC8 Water birch - 
Silverberry / Timothy 

     f red osier 
dogwood 
(subhygric/rich) 
 
(continued) f4 grassland  <RPC Not Described> 

FPA12 Kentucky 
bluegrass - Wire 
(Baltic) rush - Tufted 
hair grass  

    

g1 horsetail Sw FPF8 Sw / Horsetail       
FPD9 Pb / Willow / Tall manna 
grass 

      
g2 horsetail Aw-
Pb 

FPD10 Pb - Aw / Horsetail       
g horsetail 
(hygric/rich)  

g3 shrubland 
FPC9 Bebb willow / Horsetail / 
Sedge 

      

FPC10 Basket willow        
FPC11 Basket willow / Awned 
(Water) sedge  

FPC12 Basket willow / 
Kentucky bluegrass  

    

FPC13 Flat leaved willow / Water 
(Beaked) sedge  

      
h1 shrubby fen  

FPC14 Yellow willow / Water sedge       

FPA5 Northern reed grass       

<RPC Not Described> 
 FPA6 Woolly sedge – 
Kentucky bluegrass 

    

FPA7 Sedge meadows 
FPA8 Wire rush (Baltic 
rush) 

    

h fen 
(subhydric/rich)  

h2 graminoid fen  

FPA11 Bulrush       
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5.0  Ecological Site and Ecosite Phase Descriptions 
 
The following pages are a listing of the ecological site and phase descriptions found in 
the Foothills Parkland.  The data is compiled on a template from the information gathered 
during plot surveys within the subregion.  The ‘n’ value represents the number of sites of 
which vegetation information is derived from.  The number of sites used for site and soil 
characteristics may differ than this ‘n’ value depending on what information was 
collected during the specific field survey.  Measured site and soil characteristics are 
provided along with the percent frequency (in brackets) the measurement occurred.  The 
frequency values are omitted however if the sites with the characteristic measured is 
inconsistent or minimal and could lead to misinterpretation.  Some characteristics may be 
blank if the information was not collected.  
 
Important components of the description pages are the indicator species listed on the 
ecological site description and characteristic species on the ecosite phase description 
pages.   Characteristic species within ecosite phases are summaries of species that 
commonly have occurred in the plots within the phase.  Indicator species are identified 
due to their narrow ecological requirements that confine them to specific soil moisture / 
nutrient regimes.  These can be very useful in narrowing the ecological site a study area 
is in.  Care must be taken when utilizing these however, especially if near the boundaries 
of a subregion.  For instance, an indicator that may occur on mesic sites in one subregion 
may represent submesic sites in a neighbouring wetter / cooler subregion.  Also, when 
utilizing indicator species it is important to assess the plant community and site as a 
whole, and not just by a single species.  There may be two species within a study area 
that represent different ecological sites, or other confounding factors.  Studying the clues 
given by the total plant community characteristics as well as other environmental factors 
that help identify soil moisture and nutrients are essential to correctly identify an 
ecological site.  
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$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

+XPXV�)RUP��+80,),%5,025����),%5,+80,025��

6XUIDFH�7H[WXUH��/����6&/����6L/����6/��

(IIHFWLYH�7H[WXUH�

'HSWK�WR�0RWWOHV�*OH\��1RQH��

6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH
ZHOO�GUDLQ������,PSHUIHFWO\�GUDLQHG����
3DUHQW�0DWHULDO��&����)����)/����0����5����;��

6RLO�6XEJURXS��2�(%����(�(%����2�*/����'�*/����%5�*/����2�%/���
5�%/����2�5��

0RLVWXUH�5HJLPH��68%0(6,&����0(6,&��
6LWH�&KDUDFWHULVWLFV

2UJDQLF�7KLFNQHVV��������FP��
6RLO�&KDUDFWHULVWLFV

7KLV�HFRORJLFDO�VLWH�LV�VLPLODU�WR�WKH�0RQWDQH�EXIIDOR�EHUU\���KDLU\
ZLOG�U\H��VXEPHVLF�PHGLXP��HFRVLWH�DQG�UHSUHVHQWV�UHODWLYHO\�GU\
FRQGLWLRQV�IRU�WKH�VXEUHJLRQ�EXW�QRW�DV�GU\�DV�WKH�SUHYLRXVO\
GHVFULEHG�EHDUEHUU\�HFRORJLFDO�VLWH��)RUHVW�VWDQGV�LQ�WKLV�VLWH
XVXDOO\�KDYH�FORVHG�FDQRSLHV��8QGHUVWRU\�YHJHWDWLRQ�LV�VSDUVH�ZLWK
&DQDGD�EXIIDOREHUU\�DQG�KDLU\�ZLOG�U\H�EHLQJ�WKH�PRVW�FRPPRQ
VSHFLHV��*UDVVODQGV�LQ�WKLV�HFRORJLFDO�VLWH�RIWHQ�RFFXS\�PLG�WR
XSSHU�VORSH�SRVLWLRQV�ZKHUH�VRPH�PRLVWXUH�LV�UHFHLYHG�IURP
XSVORSH��7KHVH�JUDVVODQG�FRPPXQLWLHV�JHQHUDOO\�RFFXU�RQ�WKLQ
EUHDN�DQG�VKDOORZ�WR�JUDYHO�HFRORJLFDO�UDQJH�VLWHV��7KH�UHIHUHQFH
JUDVVODQG�FRPPXQLWLHV�RQ�WKHVH�HFRORJLFDO�UDQJH�VLWHV�DUH
JHQHUDOO\�GRPLQDWHG�E\�3DUU\�RDW�JUDVV��EXW�,GDKR�IHVFXH�PD\�DOVR
EH�DEXQGDQW�HVSHFLDOO\�FORVH�WR�WKH�0RQWDQH�VXEUHJLRQ
ERXQGDULHV�

)RUHVWHG�VLWHV�DUH�FRPSRVHG�RI�ORGJHSROH�SLQH��'RXJODV�ILU��ZKLWH
VSUXFH�RU�DVSHQ��6XFFHVVLRQ�LV�WRZDUG�ZKLWH�VSUXFH�DQG�RU
'RXJODV�ILU��KRZHYHU�VXFFHVVLRQ�UDWHV�DUH�VORZ�EHFDXVH�RI�WKH�GU\
QDWXUH�RI�WKH�VLWH��6KUXE�DQG�IRUE�OD\HUV�PD\�EH�YHU\�VSDUVH
GHSHQGLQJ�RQ�FDQRS\�FORVXUH��SDUWLFXODUO\�LQ�'RXJODV�ILU�VWDQGV�
:LWKRXW�ILUH�GLVWXUEDQFH��JUDVVODQGV�FDQ�EH�LQYDGHG�RYHU�WLPH�E\
DVSHQ�DQG�'RXJODV�ILU���7KH�WLPH�IUDPH�IRU�FRPSOHWH�WUHH�LQYDVLRQ
LV�HVWLPDWHG�DW�JUHDWHU�WKDQ����\HDUV��$V�LV�FRPPRQ�ZLWK�WKH
0RQWDQH�HFRVLWH��PRGHUDWH�JUD]LQJ�SUHVVXUH�RQ�WKHVH�VLWHV�OHDGV
WR�D�GHFUHDVH�LQ�GRPLQDQW�VSHFLHV��VXFK�DV�3DUU\�RDW�JUDVV��6RIW
JUDVVHV�WHQG�WR�LQYDGH�UHDGLO\�LQ�WKLV�VXEUHJLRQ�VR�GLVWXUEDQFH
LQFOXGLQJ�PRGHUDWH�DQG�KHDY\�JUD]LQJ�DOVR�LQFUHDVH�WKH�SUREDEO\
RI�.HQWXFN\�EOXHJUDVV�DQG�WLPRWK\�

,QGLFDWRU�6SHFLHV
VOHQGHU�ZKHDW�JUDVV /LQGOH\
V�DVWHU
3DUU\�RDW�JUDVV KDLU\�ZLOG�U\H
EOXHEXQFK�IHVFXH QRUWKHUQ�EHGVWUDZ
-XQH�JUDVV SULFNO\�URVH
ZLOG�YHWFK
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E� KDLU\�ZLOG�U\H�)G������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��68%0(6,&����0(6,&��
1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��
7RSRJUDSKLF�3RVLWLRQ��0LGVORSH��
6ORSH����������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��(DVWHUO\����6RXWKHUO\��

2UJDQLF�7KLFNQHVV��������FP��
+XPXV�)RUP��+80,),%5,025��
6XUIDFH�7H[WXUH�
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��:HOO�GUDLQHG��
3DUHQW�0DWHULDO��&����0����5��
6RLO�6XEJURXS��2�(%����(�(%��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
)G���1HHGOH�OLWWHU����)3)�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� 'RXJODV�ILU
@> �� ZKLWH�VSUXFH
@> � DVSHQ

6KUXE
@> � VDVNDWRRQ
@> � 6QRZEHUU\��EXFNEUXVK�
@> � SULFNO\�URVH

)RUE
@> � VKRZ\�DVWHU
@> � KHDUW�OHDYHG�DUQLFD
@> � ZLOG�VWUDZEHUU\
@> � /LQGOH\
V�DVWHU

*UDVV
@> � SLQH�UHHG�JUDVV
@> � KDLU\�ZLOG�U\H


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�
)227+,//6�3$5./$1'

26



E� KDLU\�ZLOG�U\H�$Z������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��0(6,&��
1XWULHQW�5HJLPH��3(50(627523+,&��
7RSRJUDSKLF�3RVLWLRQ��0LGVORSH������8SSHU�VORSH����
6ORSH������������������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH�
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��:HOO�GUDLQHG������0RGHUDWH�ZHOO�GUDLQ������,PSHUIHFWO\�GUDLQHG����
3DUHQW�0DWHULDO��)����0��
6RLO�6XEJURXS��2�%/����'�*/����2�5��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
$Z���5RVH���+DLU\�ZLOG�U\H����)3'�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� DVSHQ
@> � ZKLWH�VSUXFH

6KUXE
@> �� SULFNO\�URVH
@> � 6QRZEHUU\��EXFNEUXVK�
@> � VDVNDWRRQ

)RUE
@> �� ZLOG�VWUDZEHUU\
@> � /LQGOH\
V�DVWHU
@> � FRPPRQ�ILUHZHHG
@> � FRPPRQ�GDQGHOLRQ
@> � FUHDP�FRORUHG�YHWFKOLQJ

*UDVV
@> �� KDLU\�ZLOG�U\H
@> � SLQH�UHHG�JUDVV
@> � VOHQGHU�ZKHDW�JUDVV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�
)227+,//6�3$5./$1'
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E� KDLU\�ZLOG�U\H�$Z�6Z�3O������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��0(6,&������68%+<*5,&����
1XWULHQW�5HJLPH��0(627523+,&������3(50(627523+,&����
7RSRJUDSKLF�3RVLWLRQ��0LGVORSH��
6ORSH�������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��9DULDEOH��

2UJDQLF�7KLFNQHVV��������FP��
+XPXV�)RUP��),%5,+80,025��
6XUIDFH�7H[WXUH�
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��:HOO�GUDLQHG����0RGHUDWH�ZHOO�GUDLQ����,PSHUIHFWO\�GUDLQHG��
3DUHQW�0DWHULDO��)/����0����;��
6RLO�6XEJURXS��'�*/����2�5��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
6Z���$Z���+DLU\�ZLOG�U\H����)3(�
6Z���3O���+DLU\�ZLOG�U\H����)3)�
+DLU\�ZLOG�U\H�$Z����)3*�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� ZKLWH�VSUXFH
@> �� DVSHQ
@> � ORGJHSROH�SLQH

6KUXE
@> � 8QGLIIHUHQWLDWHG�URVH
@> � VDVNDWRRQ
@> � FRPPRQ�EHDUEHUU\

)RUE
@> � FRPPRQ�ILUHZHHG
@> � FRPPRQ�\DUURZ
@> � FRPPRQ�GDQGHOLRQ
@> � /LQGOH\
V�DVWHU
@> � ZLOG�VWUDZEHUU\
@> � VWDU�IORZHUHG�6RORPRQ
V�VHDO

*UDVV
@> � KDLU\�ZLOG�U\H


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�
)227+,//6�3$5./$1'
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E� KDLU\�ZLOG�U\H�6Z������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��0(6,&��
1XWULHQW�5HJLPH��0(627523+,&��
7RSRJUDSKLF�3RVLWLRQ��0LGVORSH��
6ORSH�����������

6RLO�&KDUDFWHULVWLFV

$VSHFW��(DVWHUO\��

2UJDQLF�7KLFNQHVV��������FP��
+XPXV�)RUP�
6XUIDFH�7H[WXUH�
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��:HOO�GUDLQHG��
3DUHQW�0DWHULDO��0��
6RLO�6XEJURXS��%5�*/��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
6Z�3O�&DQDGD�EXIIDOREHUU\����)3)�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� ZKLWH�VSUXFH
@> �� ORGJHSROH�SLQH
@> �� DVSHQ

6KUXE
@> �� WZLQIORZHU
@> � JUHHQ�DOGHU
@> � &DQDGD�EXIIDOREHUU\
@> � ZKLWH�PHDGRZVZHHW
@> � SULFNO\�URVH

)RUE
@> �� EXQFKEHUU\
@> � FRPPRQ�ILUHZHHG
@> � /LQGOH\
V�DVWHU
@> � FUHDP�FRORUHG�YHWFKOLQJ

*UDVV
@> � SLQH�UHHG�JUDVV
@> � VHGJH�VSHFLHV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�
)227+,//6�3$5./$1'
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E� JUDVVODQG������Q ���

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��68%0(6,&��
1XWULHQW�5HJLPH��68%0(627523+,&����0(627523+,&���
3(50(627523+,&��
7RSRJUDSKLF�3RVLWLRQ��&UHVW������/RZHU�VORSH������0LGVORSH������8SSHU�VORSH����
6ORSH����������������������������������������������������������������������������������
������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH��/����6/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG����
3DUHQW�0DWHULDO��&����0��
6RLO�6XEJURXS��(�(%����2�%/����5�%/����2�*/����2�5��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
3DUU\�RDW�JUDVV���)RRWKLOOV�URXJK�IHVFXH�,GDKR�IHVFXH�����)3$�
7LPRWK\���.HQWXFN\�EOXHJUDVV����)3%�
3DUU\�RDWJUDVV���7LPRWK\����)3%�
)RRWKLOOV�URXJK�IHVFXH���ZHVWHUQ�SRUFXSLQH�JUDVV����)3$�
:KHDWJUDVV���)RRWKLOOV�URXJK�IHVFXH����)3%��

&KDUDFWHULVWLF�6SHFLHV
6KUXE

@> � 8QGLIIHUHQWLDWHG�URVH
)RUE

@> � QRUWKHUQ�EHGVWUDZ
@> � VLON\�SHUHQQLDO�OXSLQH
@> � FRPPRQ�\DUURZ
@> � ZLOG�YHWFK
@> � SUDLULH�VDJHZRUW

*UDVV
@> �� IRRWKLOOV�URXJK�IHVFXH
@> �� 3DUU\�RDW�JUDVV
@> � ZHVWHUQ�SRUFXSLQH�JUDVV
@> � EOXHEXQFK�IHVFXH
@> � 8QGLIIHUHQWLDWHG�ZKHDW�JUDVV
@> � 8QGLIIHUHQWLDWHG�VHGJH
@> � -XQH�JUDVV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�
)227+,//6�3$5./$1'
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F��WKLFN�EODFN�)RRWKLOOV�URXJK�IHVFXH��VXEPHVLF�ULFK�������Q ����
)227+,//6�3$5./$1'1DWXUDO�6XEUHJLRQ�

*HQHUDO�'HVFULSWLRQ

6XFFHVVLRQDO�5HODWLRQVKLSV

1XWULHQW�5HJLPH��68%0(627523+,&����0(627523+,&���
3(50(627523+,&��
7RSRJUDSKLF�3RLVWLRQ��/HYHO������/RZHU�VORSH������0LGVORSH�����
8SSHU�VORSH������'HSUHVVLRQ����
6ORSH����������������������������������������������������������������
������������������������
$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

+XPXV�)RUP�

6XUIDFH�7H[WXUH��&/����/����6L&����6L&/����6L/����6/��

(IIHFWLYH�7H[WXUH�

'HSWK�WR�0RWWOHV�*OH\��1RQH��

6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH
ZHOO�GUDLQ������3RRUO\�GUDLQHG����
3DUHQW�0DWHULDO��&����)/����*)����/����0��

6RLO�6XEJURXS��(�(%����2�%����2�*/����'�*/����2�%/����5�%/���
&$�%/����*/�%/����2�'*����5�'*����2�+*����&8�5����2�+5���
*/�+5��

0RLVWXUH�5HJLPH��68%;(5,&����68%0(6,&����0(6,&���
68%+<*5,&��

6LWH�&KDUDFWHULVWLFV

2UJDQLF�7KLFNQHVV��������FP��
6RLO�&KDUDFWHULVWLFV

7KLV�HFRORJLFDO�VLWH�LV�W\SLFDO�RI�VRXWK�DQG�ZHVW�IDFLQJ�VORSHV�DQG
PLG�WR�ORZHU�VORSH�SRVLWLRQV�WKURXJKRXW�WKH�)RRWKLOOV�3DUNODQG
VXEUHJLRQ���,W�LV�XVXDOO\�GRPLQDWHG�E\�JUDVV�VSHFLHV�EHFDXVH�RI�WKH
HGDSKLF�FRQGLWLRQV�DQG�H[SRVXUH�WR�ZHVWHUO\�ZLQGV���7KHVH
JUDVVODQGV�LI�XQGLVWXUEHG�DUH�GRPLQDWHG�E\�)RRWKLOOV�URXJK�IHVFXH�
ZLWK�3DUU\�RDWJUDVV�DQG�,GDKR�IHVFXH�DV�OHVV�GRPLQDQW�JUDVVHV�
7KH�VRLOV�DUH�SULPDULO\�EODFN�FKHUQR]HPV�

'XH�WR�WKH�VLWH�FRQGLWLRQV��JUDVVODQGV�RIWHQ�UHPDLQ�WKH�FOLPD[
YHJHWDWLRQ�ZLWKLQ�WKLV�HFRVLWH���$�QXPEHU�RI�)RRWKLOOV�URXJK�IHVFXH
GRPLQDWHG�VLWHV�LQ�WKH�0RQWDQH�VXEUHJLRQ�KDYH�QRW�KDG�WKHLU
VSHFLHV�FRPSRVLWLRQ�FKDQJH�LQ�RYHU����\HDUV�LQGLFDWLQJ�WKH�FOLPD[
QDWXUH�RI�WKLV�HFRORJLFDO�VLWH���$V�PRLVWXUH�LQFUHDVHV�GXH�WR�VORSH
DQG�DVSHFW�FKDQJHV��VKUXEV�DQG�WUHHV�VXFK�DV�VDVNDWRRQ�
VQRZEHUU\��FKRNHFKHUU\�DQG�DVSHQ�RIWHQ�LQYDGH���6XFFHVVLRQ
ZLWKRXW�GLVWXUEDQFHV�VXFK�DV�ILUH�ZRXOG�WKHQ�SRWHQWLDOO\�OHDG�WR�DQ
DVSHQ�VWDQG��DQG�XOWLPDWHO\�WR�FRQLIHURXV�VWDQGV�VXFK�DV
'RXJODV�ILU��ZKLWH�VSUXFH�RU�ORGJHSROH�SLQH���'LVWXUEDQFH�VXFK�DV
KHDY\�JUD]LQJ�SUHVVXUH�FDQ�RIWHQ�OHDG�WR�D�GHJUDGHG�VLWH�WKDW�LV
GRPLQDWHG�E\�.HQWXFN\�EOXHJUDVV��WLPRWK\�DQG�FORYHU�VSHFLHV�
5HODWLYHO\�ORZ�VORSH�DQG�QXWULHQW�ULFK�GHHS�WKLFN�EODFN�FKHUQR]HPLF
VRLOV�KDYH�DWWUDFWHG�FXOWLYDWLRQ�ZLWKLQ�WKLV�HFRORJLFDO�VLWH���0DQ\
DUHDV�DUH�QRZ�HLWKHU�FHUHDO�FURSV�RU�VHHGHG�WR�WDPH�SDVWXUH�

,QGLFDWRU�6SHFLHV
FXW�OHDYHG�DQHPRQH 3DUU\�RDW�JUDVV
IRRWKLOOV�URXJK�IHVFXH EOXHEXQFK�IHVFXH
VWLFN\�SXUSOH�JHUDQLXP WKUHH�IORZHUHG�DYHQV
-XQH�JUDVV ZRROO\�JURPZHOO
WLPRWK\ .HQWXFN\�EOXHJUDVV
VKUXEE\�FLQTXHIRLO
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F� URXJK�IHVFXH������Q ����

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��68%;(5,&����68%0(6,&����0(6,&����68%+<*5,&��
1XWULHQW�5HJLPH��68%0(627523+,&����0(627523+,&���
3(50(627523+,&��
7RSRJUDSKLF�3RVLWLRQ��/HYHO������/RZHU�VORSH������0LGVORSH������8SSHU�VORSH�����
'HSUHVVLRQ����
6ORSH����������������������������������������������������������������������������������
������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

2UJDQLF�7KLFNQHVV��������FP��
+XPXV�)RUP�
6XUIDFH�7H[WXUH��&/����/����6L&����6L&/����6L/����6/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO�GUDLQ�����
3RRUO\�GUDLQHG����
3DUHQW�0DWHULDO��&����)����*)����/����0��
6RLO�6XEJURXS��(�(%����2�%����2�*/����'�*/����2�%/����5�%/����&$�%/����*/�%/���
2�'*����5�'*����2�+*����&8�5����2�+5����*/�+5��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
.HQWXFN\�EOXHJUDVV���)RRWKLOOV�URXJK�IHVFXH�����)3%�
)RRWKLOOV�URXJK�IHVFXH���3DUU\�RDW�JUDVV���,GDKR�IHVFXH�����)3$�
.HQWXFN\�EOXHJUDVV���3DUU\�RDWJUDVV�����)3%�
6PRRWK��DZQOHVV��EURPH���.HQWXFN\�EOXHJUDVV�����)3%�
.HQWXFN\�EOXHJUDVV���7LPRWK\���&RPPRQ�GDQGHOLRQ�����)3%�
)RRWKLOOV�URXJK�IHVFXH���.HQWXFN\�EOXHJUDVV�����)3%�
&UHHSLQJ�UHG�IHVFXH���.HQWXFN\�EOXHJUDVV����)3%�
)RRWKLOOV�URXJK�)HVFXH���5LFKDUGVRQ
V�QHHGOHJUDVV����)3$��
7LPRWK\����)3%�

&KDUDFWHULVWLF�6SHFLHV
6KUXE

@> � SULFNO\�URVH
@> � VKUXEE\�FLQTXHIRLO

)RUE
@> � FRPPRQ�GDQGHOLRQ
@> � QRUWKHUQ�EHGVWUDZ
@> � ZLOG�VWUDZEHUU\
@> � WKUHH�IORZHUHG�DYHQV
@> � ZLOG�YHWFK
@> � FRPPRQ�\DUURZ
@> � VLON\�SHUHQQLDO�OXSLQH

*UDVV
@> �� IRRWKLOOV�URXJK�IHVFXH

@> �� .HQWXFN\�EOXHJUDVV
@> �� 3DUU\�RDW�JUDVV
@> �� WLPRWK\
@> � EOXHEXQFK�IHVFXH
@> � -XQH�JUDVV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

WKLFN�EODFN�)RRWKLOOV�URXJK�IHVFXH��VXEPHVLF�ULFK�
)227+,//6�3$5./$1'
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G��SLQH�JUDVV��PHVLF�PHGLXP�������Q ���
)227+,//6�3$5./$1'1DWXUDO�6XEUHJLRQ�

*HQHUDO�'HVFULSWLRQ

6XFFHVVLRQDO�5HODWLRQVKLSV

1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��

7RSRJUDSKLF�3RLVWLRQ��/RZHU�VORSH������0LGVORSH����
6ORSH����������������������������������������������������������������
�����������
$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

+XPXV�)RUP�

6XUIDFH�7H[WXUH��&/����/����6&����6&/��

(IIHFWLYH�7H[WXUH�

'HSWK�WR�0RWWOHV�*OH\��1RQH��

6RLO�'UDLQDJH��:HOO�GUDLQHG����0RGHUDWH�ZHOO�GUDLQ��

3DUHQW�0DWHULDO��&����0����3��

6RLO�6XEJURXS��2�%/����2�*/����'�*/����%5�*/��

0RLVWXUH�5HJLPH��0(6,&������68%+<*5,&������+<*5,&����
6LWH�&KDUDFWHULVWLFV

2UJDQLF�7KLFNQHVV��������FP��
6RLO�&KDUDFWHULVWLFV

7KH�PHVLF�HFRORJLFDO�VLWH�IRU�WKH�VXEUHJLRQ�VXSSRUWV�PDLQO\
IRUHVWHG�SODQW�FRPPXQLWLHV���7KHVH�VWDQGV�DUH�GRPLQDWHG�E\
DVSHQ�DQG�WKHLU�XQGHUVWRULHV�DUH�RIWHQ�GRPLQDWHG�E\�SLQH�JUDVV
DQG�YDULRXV�IRUEV�VXFK�DV�DVWHUV��EHGVWUDZ�DQG�ILUHZHHG���7KHVH
VLWHV�JHQHUDOO\�RFFXU�RQ�PLG�WR�ORZHU�VORSHV�ZLWK�QRUWKHUO\�DQG
HDVWHUO\�DVSHFWV�

6XFFHVVLRQ�LQ�WKH�DEVHQFH�RI�GLVWXUEDQFH�LV�IURP�DVSHQ
FRPPXQLWLHV�WR�FRQLIHURXV�IRUHVWV�RI�ZKLWH�VSUXFH��ORGJHSROH�SLQH
RU�'RXJODV�ILU��GHSHQGLQJ�RQ�WKH�SRVLWLRQ�RI�WKH�VLWH�LQ�WKH�QDWXUDO
VXEUHJLRQ���,W�LV�EHOLHYHG�WKDW�SHULRGLF�ILUHV�LQ�WKHVH�DUHDV�ZRXOG
NHHS�WKH�VXFFHVVLRQDO�DGYDQFHPHQW�RI�FRQLIHURXV�IRUHVW�WR�D
PLQLPXP���7KH�HIIRUW�WR�FRQWURO�ZLOG�ILUH�RYHU�WKH�SDVW�FHQWXU\�KDV
DOVR�DOORZHG�DVSHQ�HQFURDFKPHQW�WR�LQFUHDVH�LQ�JUDVVODQG���IRUHVW
PRVDLFV����'LVWXUEDQFH�VXFFHVVLRQ�LQ�WKHVH�IRUHVWV�FDQ�EH�QRWHG
E\�WKH�UHGXFWLRQ�RI�SUHIHUUHG�VKUXEV��DV�ZHOO�DV�WKH�LQWURGXFWLRQ�RI
LQYDVLYH�VSHFLHV�LQ�WKH�XQGHUVWRU\���.HQWXFN\�EOXHJUDVV�LV�D�JRRG
LQGLFDWRU�RI�SDVW�RU�SUHVHQW�GLVWXUEDQFH�LQ�WKH�IRUHVWHG�DUHDV�RI�WKH
)RRWKLOOV�3DUNODQG�

,QGLFDWRU�6SHFLHV
SLQH�UHHG�JUDVV FRPPRQ�ILUHZHHG
ZLOG�VWUDZEHUU\ QRUWKHUQ�EHGVWUDZ
SULFNO\�URVH
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G� SLQH�JUDVV���$Z������Q ���

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��0(6,&����68%+<*5,&����+<*5,&��
1XWULHQW�5HJLPH��3(50(627523+,&��
7RSRJUDSKLF�3RVLWLRQ��/RZHU�VORSH������0LGVORSH����
6ORSH�������������������������������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH��&/����/����6&����6&/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��:HOO�GUDLQHG������0RGHUDWH�ZHOO�GUDLQ����
3DUHQW�0DWHULDO��&����0����3��
6RLO�6XEJURXS��2�%/����2�*/����'�*/��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
$Z���5RVH���3LQH�JUDVV�����)3'�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� DVSHQ

@> � EDOVDP�SRSODU

6KUXE
@> � SULFNO\�URVH
@> � ZKLWH�PHDGRZVZHHW
@> � 6QRZEHUU\��EXFNEUXVK�
@> � VDVNDWRRQ

)RUE
@> �� FRPPRQ�ILUHZHHG
@> � ZLOG�VWUDZEHUU\
@> � /LQGOH\
V�DVWHU
@> � VKRZ\�DVWHU
@> � FUHDP�FRORUHG�YHWFKOLQJ
@> � QRUWKHUQ�EHGVWUDZ

*UDVV
@> �� SLQH�UHHG�JUDVV

@> � KDLU\�ZLOG�U\H
@> � VOHQGHU�ZKHDW�JUDVV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

SLQH�JUDVV��PHVLF�PHGLXP�
)227+,//6�3$5./$1'
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G� SLQH�JUDVV���6Z�3O�$Z������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��0(6,&��
1XWULHQW�5HJLPH��0(627523+,&��
7RSRJUDSKLF�3RVLWLRQ��0LGVORSH��
6ORSH�������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\������:HVWHUO\����

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH��/����6&/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��:HOO�GUDLQHG������0RGHUDWH�ZHOO�GUDLQ����
3DUHQW�0DWHULDO��0��
6RLO�6XEJURXS��'�*/����%5�*/��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
6Z���3O���$Z���5RVH���3LQH�JUDVV����)3(�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� ZKLWH�VSUXFH
@> �� ORGJHSROH�SLQH
@> �� DVSHQ

6KUXE
@> �� WZLQIORZHU
@> � SULFNO\�URVH
@> � ORZ�EXVK�FUDQEHUU\
@> � ZKLWH�PHDGRZVZHHW
@> � &DQDGD�EXIIDOREHUU\

)RUE
@> �� EXQFKEHUU\
@> � /LQGOH\
V�DVWHU
@> � FRPPRQ�ILUHZHHG
@> � ZLOG�VWUDZEHUU\

*UDVV
@> �� SLQH�UHHG�JUDVV
@> � KDLU\�ZLOG�U\H


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

SLQH�JUDVV��PHVLF�PHGLXP�
)227+,//6�3$5./$1'
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G� SLQH�JUDVV���6Z������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��0(6,&��
1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��
7RSRJUDSKLF�3RVLWLRQ��0LGVORSH��
6ORSH����������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\��

2UJDQLF�7KLFNQHVV��������FP��
+XPXV�)RUP�
6XUIDFH�7H[WXUH��/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��0RGHUDWH�ZHOO�GUDLQ��
3DUHQW�0DWHULDO��0��
6RLO�6XEJURXS��'�*/��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
6Z�0RVV����)3)�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� ZKLWH�VSUXFH
6KUXE

@> � SULFNO\�URVH
@> � ZKLWH�PHDGRZVZHHW

)RUE
@> �� ZLOG�VWUDZEHUU\
@> � /LQGOH\
V�DVWHU
@> � FRPPRQ�SLQN�ZLQWHUJUHHQ

*UDVV
@> �� EOXHMRLQW
@> � SLQH�UHHG�JUDVV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

SLQH�JUDVV��PHVLF�PHGLXP�
)227+,//6�3$5./$1'
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H��VQRZEHUU\�VLOYHUEHUU\��PHVLF�ULFK�������Q ���
)227+,//6�3$5./$1'1DWXUDO�6XEUHJLRQ�

*HQHUDO�'HVFULSWLRQ

6XFFHVVLRQDO�5HODWLRQVKLSV

1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��

7RSRJUDSKLF�3RLVWLRQ��/HYHO����/RZHU�VORSH����0LGVORSH����8SSHU
VORSH����'HSUHVVLRQ��
6ORSH����������������������������������������������������������������
�����������
$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

+XPXV�)RUP�

6XUIDFH�7H[WXUH��&/����/����6&/����6L&����6L&/����6L/����6/��

(IIHFWLYH�7H[WXUH�

'HSWK�WR�0RWWOHV�*OH\��1RQH��

6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH
ZHOO�GUDLQ����
3DUHQW�0DWHULDO��&����)����*)����0��

6RLO�6XEJURXS��2�(%����'�*/����%5�*/����2�%/����5�+*����2�5���
&8�5��

0RLVWXUH�5HJLPH��0(6,&����68%+<*5,&��
6LWH�&KDUDFWHULVWLFV

2UJDQLF�7KLFNQHVV�
6RLO�&KDUDFWHULVWLFV

0RLVWXUH�FRQGLWLRQV�DUH�PHVLF�IRU�WKLV�HFRORJLFDO�VLWH��KRZHYHU
QXWULHQW�FRQGLWLRQV�DUH�VOLJKWO\�EHWWHU�WKDQ�DYHUDJH���,Q�VSULQJ�RU
DIWHU�KHDY\�UDLQ��VHHSDJH�PD\�RFFXU���7KH�KXPXV�OD\HUV�DUH
JHQHUDOO\�ZHOO�GHYHORSHG�LQGLFDWLQJ�WKH�EHWWHU�WKDQ�DYHUDJH�QXWULHQW
UHJLPH�

6XFFHVVLRQ�LQ�WKH�DEVHQFH�RI�GLVWXUEDQFH�LV�RIWHQ�WR�ZKLWH�VSUXFH�
6KUXE�DQG�IRUE�OD\HUV�DUH�ZHOO�GHYHORSHG�RQ�WKHVH�VLWHV�GXH�WR�WKH
IDYRXUDEOH�PRLVWXUH�DQG�QXWULHQW�VWDWXV��EXW�DV�WKH�FDQRS\�FORVHV�
WKHVH�WRR�PD\�EHFRPH�VSDUVH���8QGHUVWRU\�YHJHWDWLRQ�LQ
VXFFHVVLRQDO�FRPPXQLWLHV�LQ�WKLV�HFRVLWH�LV�RIWHQ�GRPLQDWHG�E\
VQRZEHUU\�RU�VLOYHUEHUU\�

,QGLFDWRU�6SHFLHV
VDVNDWRRQ SLQH�UHHG�JUDVV
VLOYHUEHUU\ FRPPRQ�ILUHZHHG
8QGLIIHUHQWLDWHG�URVH 6QRZEHUU\��EXFNEUXVK�
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H� VQRZEHUU\�VLOYHUEHUU\�$Z�3E������Q ���

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��0(6,&����68%+<*5,&��
1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��
7RSRJUDSKLF�3RVLWLRQ��/HYHO����/RZHU�VORSH����0LGVORSH����'HSUHVVLRQ��
6ORSH����������������������������������������������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

2UJDQLF�7KLFNQHVV��������FP�����������FP��
+XPXV�)RUP�
6XUIDFH�7H[WXUH��/����6&/����6L&/����6L/����6/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO�GUDLQ����
3DUHQW�0DWHULDO��&����)����*)����0��
6RLO�6XEJURXS��2�(%����2�%/����'�*/����%5�*/����2�5��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
$Z���.HQWXFN\�EOXHJUDVV���7LPRWK\����)3'�
$Z���3E���6QRZEHUU\���5RVH����)3'�
3E���6LOYHUEHUU\���.HQWXFN\�EOXHJUDVV����)3'�
$Z���3E���0DUVK�UHHG�JUDVV�����)3'�
3E���$Z���6QRZEHUU\���.HQWXFN\�EOXHJUDVV����)3'�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� EDOVDP�SRSODU
@> �� DVSHQ
@> � ZKLWH�VSUXFH

6KUXE
@> � SULFNO\�URVH
@> � 6QRZEHUU\��EXFNEUXVK�

@> � VLOYHUEHUU\


)RUE
@> � FRPPRQ�ILUHZHHG
@> � ZLOG�VWUDZEHUU\
@> � ZLOG�ZKLWH�JHUDQLXP
@> � FRPPRQ�GDQGHOLRQ
@> � YHLQ\�PHDGRZ�UXH
@> � FUHDP�FRORUHG�YHWFKOLQJ
@> � WDOO�OXQJZRUW

*UDVV
@> � EOXHMRLQW
@> � VOHQGHU�ZKHDW�JUDVV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

VQRZEHUU\�VLOYHUEHUU\��PHVLF�ULFK�
)227+,//6�3$5./$1'
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H� VQRZEHUU\�VLOYHUEHUU\�6Z������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH�
1XWULHQW�5HJLPH�
7RSRJUDSKLF�3RVLWLRQ�
6ORSH�

6RLO�&KDUDFWHULVWLFV

$VSHFW�

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH�
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH�
3DUHQW�0DWHULDO�
6RLO�6XEJURXS�
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
6Z���6LOYHUEHUU\����)3)�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� ZKLWH�VSUXFH
@> �� EDOVDP�SRSODU

6KUXE
@> �� VLOYHUEHUU\

@> � SULFNO\�URVH

@> � 6QRZEHUU\��EXFNEUXVK�


)RUE
@> �� DOVLNH�FORYHU
@> �� ZLOG�VWUDZEHUU\
@> � /LQGOH\
V�DVWHU
@> � FRPPRQ�GDQGHOLRQ
@> � FRPPRQ�ILUHZHHG

*UDVV
@> �� .HQWXFN\�EOXHJUDVV
@> �� WLPRWK\
@> � EOXHMRLQW
@> � VOHQGHU�ZKHDW�JUDVV
@> � SLQH�UHHG�JUDVV
@> � IULQJHG�EURPH


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

VQRZEHUU\�VLOYHUEHUU\��PHVLF�ULFK�
)227+,//6�3$5./$1'
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H� VKUXEODQG������Q ���

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH��0(6,&����68%+<*5,&��
1XWULHQW�5HJLPH��68%0(627523+,&����0(627523+,&���
3(50(627523+,&��
7RSRJUDSKLF�3RVLWLRQ��/RZHU�VORSH����0LGVORSH����'HSUHVVLRQ��
6ORSH����������������������������������������������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH��/����6&/����6L&����6L&/����6L/����6/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO�GUDLQ����
3DUHQW�0DWHULDO��&����)����*)����0��
6RLO�6XEJURXS��2�%/����'�*/����&8�5��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
5RVH���6QRZEHUU\�����)3&�
6QRZEHUU\���5RVH���.HQWXFN\�EOXHJUDVV����)3&�
6LOYHUEHUU\�.HQWXFN\�EOXHJUDVV����)3&�
%HEE�ZLOORZ����VQRZEHUU\���KDLU\�ZLOGU\H����)3&��

&KDUDFWHULVWLF�6SHFLHV
6KUXE

@> �� 8QGLIIHUHQWLDWHG�URVH

@> � 6QRZEHUU\��EXFNEUXVK�

@> � VDVNDWRRQ

)RUE
@> � ZLOG�VWUDZEHUU\
@> � FRPPRQ�ILUHZHHG
@> � FUHDP�FRORUHG�YHWFKOLQJ
@> � YHLQ\�PHDGRZ�UXH
@> � FRPPRQ�\DUURZ
@> � QRUWKHUQ�EHGVWUDZ

*UDVV
@> �� .HQWXFN\�EOXHJUDVV
@> � WLPRWK\
@> � IRRWKLOOV�URXJK�IHVFXH
@> � EOXHMRLQW
@> � VOHQGHU�ZKHDW�JUDVV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

VQRZEHUU\�VLOYHUEHUU\��PHVLF�ULFK�
)227+,//6�3$5./$1'
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H� VQRZEHUU\�VLOYHUEHUU\�6Z�$Z������Q ���

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH�
1XWULHQW�5HJLPH�
7RSRJUDSKLF�3RVLWLRQ��/HYHO����0LGVORSH����8SSHU�VORSH��
6ORSH�������������������������������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH��&/����/����6/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��1RQH��
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO�GUDLQ����
3DUHQW�0DWHULDO��&����)����*)����0��
6RLO�6XEJURXS��2�(%����2�%/����5�+*����'�*/����2�5��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
6Z���$Z���5RVH���0DUVK�UHHG�JUDVV�����)3(�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� ZKLWH�VSUXFH
@> �� DVSHQ
@> �� EDOVDP�SRSODU

6KUXE
@> � SULFNO\�URVH

@> � 6QRZEHUU\��EXFNEUXVK�

@> � ZKLWH�PHDGRZVZHHW

)RUE
@> �� FRPPRQ�ILUHZHHG

@> � /LQGOH\
V�DVWHU
@> � ZLOG�VWUDZEHUU\
@> � FUHDP�FRORUHG�YHWFKOLQJ

*UDVV
@> � SLQH�UHHG�JUDVV
@> � EOXHMRLQW
@> � KDLU\�ZLOG�U\H


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

VQRZEHUU\�VLOYHUEHUU\��PHVLF�ULFK�
)227+,//6�3$5./$1'
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I��UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�������Q ���
)227+,//6�3$5./$1'1DWXUDO�6XEUHJLRQ�

*HQHUDO�'HVFULSWLRQ

6XFFHVVLRQDO�5HODWLRQVKLSV

1XWULHQW�5HJLPH�

7RSRJUDSKLF�3RLVWLRQ��/HYHO����/RZHU�VORSH����0LGVORSH����7RH���
'HSUHVVLRQ��
6ORSH����������������������������������������������������������������
�����������
$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

+XPXV�)RUP�

6XUIDFH�7H[WXUH��&/����/����6&/����6L&/����6L/����6/��

(IIHFWLYH�7H[WXUH�

'HSWK�WR�0RWWOHV�*OH\�

6RLO�'UDLQDJH��:HOO�GUDLQHG����0RGHUDWH�ZHOO�GUDLQ����,PSHUIHFWO\
GUDLQHG����3RRUO\�GUDLQHG����9HU\�SRRUO\�GUDLQHG��
3DUHQW�0DWHULDO��)����*)����/����0����2��

6RLO�6XEJURXS��2�(%����(�(%����2�*/����'�*/����7�)����2�%/���
*/�%/����2�+*����5�+*����5�*��

0RLVWXUH�5HJLPH�
6LWH�&KDUDFWHULVWLFV

2UJDQLF�7KLFNQHVV�
6RLO�&KDUDFWHULVWLFV

7KLV�HFRORJLFDO�VLWH�LV�FRQVLGHUHG�PRLVWXUH�UHFHLYLQJ�RQ�WKH
ODQGVFDSH���,Q�VSULQJ�RU�DIWHU�KHDY\�UDLQ��VHHSDJH�PD\�RFFXU�
:DWHU�WDEOHV�W\SLFDOO\�UHPDLQ�ZLWKLQ��P�RI�WKH�VRLO�VXUIDFH���7KH
KXPXV�OD\HUV�DUH�JHQHUDOO\�ZHOO�GHYHORSHG�LQGLFDWLQJ�WKH�EHWWHU
WKDQ�DYHUDJH�QXWULHQW�UHJLPH���6KUXE�DQG�IRUE�OD\HUV�DUH�ZHOO
GHYHORSHG�RQ�WKHVH�VLWHV�GXH�WR�WKLV�IDYRXUDEOH�PRLVWXUH�DQG
QXWULHQW�VWDWXV�

6XFFHVVLRQ�LQ�WKH�DEVHQFH�RI�GLVWXUEDQFH�LV�RIWHQ�IURP�D�ODUJH
VKUXE��XVXDOO\�ZLOORZ��FRPPXQLW\��WR�DQ�LQFUHDVH�LQ�DVSHQ�DQG
EDOVDP�SRSODU���2Q�VLWHV�ZKHUH�SRSODU�WUHHV�JDLQ�HDUO\�GRPLQDWLRQ�
\RXQJ�VSUXFH�HVWDEOLVK�DQG�JURZ�VORZO\�XQGHU�WKH�FORVHG�FDQRS\�
7KLV�PHDQV�WKH�GHFLGXRXV�VWDJH�RI�HDUO\�VXFFHVVLRQ�FDQ�EH�YHU\
ORQJ��PXFK�ORQJHU�WKDQ�WKH�ILUH�UHWXUQ�LQWHUYDO���7KH�VSUXFH
GRPLQDWHG�IRUHVWV�ZLWKLQ�WKLV�HFRVLWH�VKRXOG�EH�TXLWH�UDUH�

,QGLFDWRU�6SHFLHV
EOXHMRLQW UHG�RVLHU�GRJZRRG
WXIWHG�KDLU�JUDVV FRZ�SDUVQLS
EHDNHG�ZLOORZ
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I� UHG�RVLHU�GRJZRRG�6Z������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH�
1XWULHQW�5HJLPH�
7RSRJUDSKLF�3RVLWLRQ��/RZHU�VORSH����0LGVORSH��
6ORSH������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\����(DVWHUO\��

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH��/����6&/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��
6RLO�'UDLQDJH��:HOO�GUDLQHG������0RGHUDWH�ZHOO�GUDLQ����
3DUHQW�0DWHULDO��)����0��
6RLO�6XEJURXS��'�*/��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
6Z���3E���&RZ�SDUVQLS����)3(�
6Z���5HG�RVLHU�GRJZRRG���.HQWXFN\�EOXHJUDVV����)3)�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� ZKLWH�VSUXFH

@> �� EDOVDP�SRSODU
@> � DVSHQ

6KUXE
@> � EHDNHG�ZLOORZ
@> � SULFNO\�URVH
@> � UHG�RVLHU�GRJZRRG


)RUE
@> � /LQGOH\
V�DVWHU
@> � FRZ�SDUVQLS
@> � FRPPRQ�KRUVHWDLO
@> � FRPPRQ�ILUHZHHG

*UDVV
@> �� EOXHMRLQW
@> � VHGJH�VSHFLHV
@> � VOHQGHU�ZKHDW�JUDVV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�
)227+,//6�3$5./$1'
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I� UHG�RVLHU�GRJZRRG�3E�$Z������Q ���

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH�
1XWULHQW�5HJLPH�
7RSRJUDSKLF�3RVLWLRQ��0LGVORSH��
6ORSH�������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\����

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH��&/����/����6&/����6/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��
6RLO�'UDLQDJH��:HOO�GUDLQHG������0RGHUDWH�ZHOO�GUDLQ����
3DUHQW�0DWHULDO��*)����0��
6RLO�6XEJURXS��2�(%����2�%/����'�*/��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
$Z���&RZ�SDUVQLS�����)3'�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� DVSHQ
@> � EDOVDP�SRSODU
@> � ZKLWH�VSUXFH

6KUXE
@> � 8QGLIIHUHQWLDWHG�URVH
@> � EHDNHG�ZLOORZ

)RUE
@> �� FRZ�SDUVQLS

@> �� FRPPRQ�ILUHZHHG
@> � VKRZ\�DVWHU
@> � ZHVWHUQ�&DQDGD�YLROHW
@> � FUHDP�FRORUHG�YHWFKOLQJ
@> � YHLQ\�PHDGRZ�UXH

*UDVV
@> �� EOXHMRLQW
@> � FRPPRQ�WDOO�PDQQD�JUDVV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�
)227+,//6�3$5./$1'
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I� VKUXEODQG������Q ���

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH�
1XWULHQW�5HJLPH�
7RSRJUDSKLF�3RVLWLRQ��/HYHO����/RZHU�VORSH����0LGVORSH����'HSUHVVLRQ��
6ORSH����������������������������������������������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH��&/����/����6&/����6L&/����6L/����6/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��
6RLO�'UDLQDJH��:HOO�GUDLQHG����,PSHUIHFWO\�GUDLQHG����3RRUO\�GUDLQHG����9HU\�SRRUO\
GUDLQHG��
3DUHQW�0DWHULDO��)����/����0����2��
6RLO�6XEJURXS��2�*/����'�*/����7�)����2�%/����*/�%/����2�+*����5�+*����5�*��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
%HEE�ZLOORZ���6QRZEHUU\���5RVH�����)3&�
%HEE�ZLOORZ���.HQWXFN\�EOXHJUDVV�����)3&�
%HEE�ZLOORZ���&RZ�SDUVQLS���6HGJH����)3&�
6DQGEDU�ZLOORZ����)3&�
:DWHU�ELUFK���6LOYHUEHUU\���7LPRWK\����)3&�
%HEE�ZLOORZ���&RZ�SDUVQLS���&DQDGD�JROGHQURG����)3&��

&KDUDFWHULVWLF�6SHFLHV
6KUXE

@> �� EHDNHG�ZLOORZ

@> � 8QGLIIHUHQWLDWHG�URVH

)RUE
@> � FRPPRQ�GDQGHOLRQ
@> � ZLOG�ZKLWH�JHUDQLXP
@> � ZLOG�VWUDZEHUU\
@> � FRPPRQ�ILUHZHHG
@> � FRPPRQ�\DUURZ
@> � ZLOG�YHWFK

*UDVV
@> �� .HQWXFN\�EOXHJUDVV
@> � WLPRWK\
@> � 8QGLIIHUHQWLDWHG�VHGJH
@> � EOXHMRLQW


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�
)227+,//6�3$5./$1'

45



I� JUDVVODQG������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH�
1XWULHQW�5HJLPH�
7RSRJUDSKLF�3RVLWLRQ�
6ORSH����������������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��9DULDEOH��

2UJDQLF�7KLFNQHVV��������FP�����������FP��
+XPXV�)RUP��025��
6XUIDFH�7H[WXUH��&/����6L/��
(IIHFWLYH�7H[WXUH��&/����6L&/����6L/��

'HSWK��WR�0RWWOHV�*OH\���������
6RLO�'UDLQDJH��:HOO�GUDLQHG����0RGHUDWH�ZHOO�GUDLQ��
3DUHQW�0DWHULDO��)����*)��
6RLO�6XEJURXS��2�(%����(�(%����2�*/��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
.HQWXFN\�EOXHJUDVV���:LUH��%DOWLF��UXVK���7XIWHG�KDLU�JUDVV����)3$��

&KDUDFWHULVWLF�6SHFLHV
6KUXE

@> � EDVNHW�ZLOORZ
)RUE

@> �� FRPPRQ�GDQGHOLRQ
*UDVV

@> �� .HQWXFN\�EOXHJUDVV
@> �� ZLUH�UXVK
@> �� WXIWHG�KDLU�JUDVV
@> � VHGJH�VSHFLHV
@> � WLPRWK\


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�
)227+,//6�3$5./$1'
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J��KRUVHWDLO��K\JULF�ULFK�������Q ��
)227+,//6�3$5./$1'1DWXUDO�6XEUHJLRQ�

*HQHUDO�'HVFULSWLRQ

6XFFHVVLRQDO�5HODWLRQVKLSV

1XWULHQW�5HJLPH�

7RSRJUDSKLF�3RLVWLRQ��/HYHO����/RZHU�VORSH����0LGVORSH��
6ORSH�����������������������������������������������������������������

$VSHFW��1RUWKHUO\������:HVWHUO\����

+XPXV�)RUP�

6XUIDFH�7H[WXUH��/����6L&/����6/��

(IIHFWLYH�7H[WXUH�

'HSWK�WR�0RWWOHV�*OH\�

6RLO�'UDLQDJH��:HOO�GUDLQHG��

3DUHQW�0DWHULDO��*)����/����0��

6RLO�6XEJURXS��2�%/��

0RLVWXUH�5HJLPH�
6LWH�&KDUDFWHULVWLFV

2UJDQLF�7KLFNQHVV�
6RLO�&KDUDFWHULVWLFV

7KLV�HFRORJLFDO�VLWH�UHSUHVHQWV�VRPH�RI�WKH�ZHWWHVW�DQG�QXWULHQW��
ULFK�IRUHVWV�ZLWKLQ�WKH�VXEUHJLRQ���1XWULHQW�OHYHOV�DUH�KLJK�UHVXOWLQJ
LQ�KLJK�GLYHUVLW\�LQ�VKUXE�DQG�IRUE�OD\HUV���6HHSDJH�DQG�KLJK�ZDWHU
WDEOHV�FDQ�EH�H[SHFWHG�

%DOVDP�SRSODU�LV�D�SLRQHHU�VSHFLHV�RQ�WKLV�HFRORJLFDO�VLWH���:KLWH
VSUXFH�LV�WKH�H[SHFWHG�FOLPD[�VSHFLHV��KRZHYHU�LWV�HVWDEOLVKPHQW
PD\�EH�VORZ�GXH�WR�KLJK�YHJHWDWLRQ�FRPSHWLWLRQ�DQG�WKH�PRLVW
FRQGLWLRQV�

,QGLFDWRU�6SHFLHV
EOXHMRLQW 8QGLIIHUHQWLDWHG�VHGJH
FRPPRQ�KRUVHWDLO EDOVDP�SRSODU
8QGLIIHUHQWLDWHG�ZLOORZ
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J� KRUVHWDLO�6Z������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH�
1XWULHQW�5HJLPH�
7RSRJUDSKLF�3RVLWLRQ�
6ORSH�

6RLO�&KDUDFWHULVWLFV

$VSHFW�

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH�
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��
6RLO�'UDLQDJH�
3DUHQW�0DWHULDO�
6RLO�6XEJURXS�
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
6Z���+RUVHWDLO����)3)�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� ZKLWH�VSUXFH
@> � DVSHQ

6KUXE
@> � SULFNO\�URVH
@> � EUDFWHG�KRQH\VXFNOH

)RUE
@> �� FRPPRQ�KRUVHWDLO
@> � EXQFKEHUU\
@> � FRZ�SDUVQLS

*UDVV
@> � VHGJH�VSHFLHV
@> � EOXHMRLQW


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

KRUVHWDLO��K\JULF�ULFK�
)227+,//6�3$5./$1'
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J� KRUVHWDLO�$Z�3E������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH�
1XWULHQW�5HJLPH�
7RSRJUDSKLF�3RVLWLRQ��/HYHO����/RZHU�VORSH����0LGVORSH��
6ORSH�����������������������������������������������������������������

6RLO�&KDUDFWHULVWLFV

$VSHFW��1RUWKHUO\������(DVWHUO\����

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH��/����6&/����6/��
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��
6RLO�'UDLQDJH��:HOO�GUDLQHG�����
3DUHQW�0DWHULDO��*)����/����0��
6RLO�6XEJURXS��2�%/��
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
3E���:LOORZ���7DOO�PDQQD�JUDVV����)3'�
3E���$Z���+RUVHWDLO����)3'��

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> �� EDOVDP�SRSODU
@> �� DVSHQ
@> �� ZKLWH�VSUXFH

6KUXE
@> � 6QRZEHUU\��EXFNEUXVK�
@> � UHG�RVLHU�GRJZRRG

)RUE
@> � FRPPRQ�KRUVHWDLO
@> � ZLOG�VWUDZEHUU\
@> � WDOO�OXQJZRUW

*UDVV
@> �� EOXHMRLQW
@> � VHGJH�VSHFLHV


6SHFLHV�FKDUDFWHULVWLF�RI�WKH�SKDVH�EXW
RFFXULQJ�LQ������IRU�WKH�VDPSOH�SORWV�ZLWK�D
SURPLQHQFH�YDOXH�����

(FRORJLFDO�6LWH�
1DWXUDO�6XEUHJLRQ�

KRUVHWDLO��K\JULF�ULFK�
)227+,//6�3$5./$1'
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J� VKUXEODQG������Q ��

6LWH�&KDUDFWHULVWLFV
0RLVWXUH�5HJLPH�
1XWULHQW�5HJLPH�
7RSRJUDSKLF�3RVLWLRQ�
6ORSH�

6RLO�&KDUDFWHULVWLFV

$VSHFW�

2UJDQLF�7KLFNQHVV�
+XPXV�)RUP�
6XUIDFH�7H[WXUH�
(IIHFWLYH�7H[WXUH�

'HSWK��WR�0RWWOHV�*OH\��
6RLO�'UDLQDJH�
3DUHQW�0DWHULDO�
6RLO�6XEJURXS�
6RLO�7\SH�

3ODQW�&RPPXQLW\�7\SHV��Q�
%HEE�ZLOORZ���+RUVHWDLO���6HGJH����)3&�

&KDUDFWHULVWLF�6SHFLHV
7UHH

@> � ZKLWH�VSUXFH
6KUXE

@> �� EHDNHG�ZLOORZ
@> � ERJ�ELUFK
@> � IODW�OHDYHG�ZLOORZ
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6.0  Foothills Parkland Grasslands 
 
Three vegetation types are considered to represent the vegetation on the rolling to hilly 
topography of the Foothills Parkland.  These are foothills fescue grasslands, willow 
shrublands, and aspen forests (Natural Regions Committee 2006).   Grasslands occur 
throughout the landscape on a variety of slopes and aspects, but dominate on southerly 
facing slopes.  Soils under these grasslands are predominately Deep Orthic Black 
Chernozems.  As slopes get steeper and closer to hilltops and crests however, the soils 
become shallower and less nutrient rich. 
 
Floristically, grassland vegetation in the Foothills Parkland is similar to both the Foothills 
Fescue subregion (Adams et al. 2003) and the grassland types in the Montane subregion 
(Willoughby et al. 2008).  Foothills rough fescue is the dominant grassland species on 
submesic to subhygric / rich grasslands.  The reference grassland plant community is the 
Foothills rough fescue - Parry oat grass - Idaho fescue (FPA1) community.  This 
community occurs on lower to mid – slope positions on Orthic Black Chernozems.  
Production and leading species are similar in this community throughout the subregion; 
however there are some vegetation differences that occur due to changes in latitude.  For 
instance, Idaho fescue is common in the southern portions of the subregion, where Parry 
oat grass dominates as a secondary species in the central and northern portions.  Moving 
up slope from this community into the shallower, less rich soils, foothills rough fescue 
decreases and secondary grasses like Parry oat grass become more dominant.   Near the 
crests of hills, the cover of all grass species lessen, soil exposure increases, and shrubs 
suited to these dry nutrient poor sites such as juniper and bearberry occur. 
 
The foothills rough fescue community is a fairly stable climax community.  In the 
Montane, Willoughby (1992) described foothills rough fescue sites whose species 
composition had not changed for over 30 years.  Biophysical factors can affect these 
grasslands over time however.  Climatic cycles such as extended cooler / wetter periods 
can promote shrub and deciduous tree growth onto grasslands soils.  Once established, 
these species can affect their microclimate and lead to further advantageous growth and 
conversion of the grassland to forest or shrubland.  Periodic fires can reduce the 
encroachment of trees and shrubs, and allow grasslands to regain their competitive 
advantage.  If fires are infrequent however, and trees and shrubs establish themselves, 
soil properties can actually change and significantly set back the Chernozemic grasslands 
(Alexander 1995). 
 
Grazing, along with the above factors, is thought to help maintain grasses in their climax 
state and reduce encroachment.  Grazing along with fire reduces shrub and tree 
encroachment especially within the marginal areas of the Foothills Parkland that are 
conducive to both tree and grass communities.  In fact the suppression of fire and the 
elimination of the large herds of free ranging bison have been cited as the reason for an 
increase in woody plant species within the Parkland natural region since European 
settlement (Alexander 1995). 
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Proper Range management strives to protect and enhance the soil and vegetation complex 
while maintaining or improving the output of consumable products along with a wide 
range of other values and natural functions (Adams et al. 2003).  To accomplish this 
managers strive to maintain communities at or near the potential natural community or 
reference plant communities described in this guide.  As stated above, grazing is a 
fundamental factor that maintains grasslands in the Parkland natural region.  However, 
overgrazing can lead to the degradation of rangeland and its ability to maintain 
sustainable production and other key ecological functions.  Overgrazing can be described 
as a regime where range plants are grazed too intensely, too frequently, or at the wrong 
time (Range Management Branch 2010).  Overgrazing on the grasslands in the Foothills 
Parkland leads to a reduction of foothills rough fescue cover, and commonly to the 
establishment of non native invaders such as Kentucky bluegrass, timothy, and smooth 
brome.  Also reducing plant cover increases potential for soil erosion, and decreases the 
sites ability to capture moisture (Adams et al. 2003). 
 
The successional pathway from disturbance has been developed for the Foothills rough 
fescue - Parry oat grass - Idaho fescue (FPA1) community.  Particularly for moist sites, 
light to moderate disturbance may lead to a Foothills rough fescue - Kentucky bluegrass 
(FPB3).  Moderate to heavy disturbance often through grazing reduces the foothills rough 
fescue coverage and creates either Kentucky bluegrass - Parry oat grass (FPB1) or 
Kentucky bluegrass - Foothills rough fescue (FPB2) communities depending on where 
the particular site falls within the ‘c’ ecological site on the edatopic grid (e.g. submesic / 
rich = FPB1, mesic / rich = FPB2).  If disturbance is continually heavy, all native species 
are reduced and the community shifts to a Kentucky bluegrass - Timothy / Common 
dandelion (FPB4) community.  Once this last shift has occurred the ability for the site to 
rebound to its original state is compromised.  Willoughby and Alexander (2007) found in 
the Montane that communities that have reached this state, once excluded from grazing, 
stabilize with the invaders becoming dominant.  These communities are then considered 
modified.  Examples of modified communities in the Foothills Parkland are the Timothy 
(FPB5) and Smooth (awnless) brome - Kentucky bluegrass (FPB6) communities. 
 
Wetter grassland types in the Foothills Parkland are less prevalent on the landscape but 
do occur.  Seepage areas are common on lower slope positions through the subregion, but 
are usually covered in willow (Natural Regions Committee 2006).  Open meadows and 
wetlands are less common in the higher elevations of the Parkland, and are generally 
found in the eastern portion of this subregion and are transitional to the Foothills Fescue.  
There are a number of community types that are characteristic of moist, poorly drained, 
nutrient rich sites. These include sedge meadows, tufted hairgrass - Baltic rush and 
bulrush meadows. Thompson and Hansen (2002, 2003) have described a number of 
graminoid wetland dominated communities. The types that have instances within the 
Foothills Parkland have been included in this guide. These types include water, beaked, 
woolly and awned sedge, creeping spike rush and bulrush dominated meadows. 
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Figure 4.   Grassland ecological sites on the Foothills Parkland edatopic grid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.   Slope position of grassland plant communities in the Foothills Parkland
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Table 2.  Foothills Parkland Grassland Communities  
      

Ecological Site  Ecosite Phase  
Reference Plant 

Community  
Successional Community 

Types 
 Modified Community 

Types  
Harvesting 
Succession  

a bearberry 
(submesic/poor) 

a3 grassland thin 
breaks 

FPA3 Bearberry / Foothills 
rough fescue - Parry oat 
grass  

      

FPA2 Parry oat grass-
Foothills rough fescue-
Idaho fescue 

FPB8 Parry oatgrass – 
Timothy 
 
FPB10 Wheatgrass - 
Foothills rough fescue 

FPB9 Timothy - 
Kentucky bluegrass 

  
b hairy wild rye 
(submesic/medium) 

b5 grassland   

FPA4 Foothills rough 
fescue - western 
porcupine grass 

      

FPA1 Foothills rough 
fescue - Parry oat grass - 
Idaho fescue  

  

  

 

FPB1 Kentucky bluegrass - 
Parry oatgras 

FPB3 Foothills rough 
fescue - Kentucky 
bluegrass 

FPB2 Kentucky bluegrass - 
Foothills rough fescue  

FPB4 Kentucky bluegrass - 
Timothy / Common 
dandelion  

FPB5 Timothy 

FPB7 Creeping red 
fescue - Kentucky 
bluegrass  

FPB6 Smooth 
(awnless) brome - 
Kentucky bluegrass  

  

c thick black 
Foothills rough 
fescue 
(submesic/rich)  

c1 rough fescue  

FPA13 Foothills rough 
Fescue - Richardson's 
needlegrass  

      

f red osier 
dogwood 
(subhygric/rich)  

f4 grassland  <RPC Not Described> 
FPA12 Kentucky bluegrass 
- Wire (Baltic) rush - Tufted 
hair grass  
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Table 2.  Foothills Parkland Grassland Communities (continued) 

 

Ecological Site  Ecosite Phase  
Reference Plant 

Community  
Successional 

Community Types 
 Modified Community 

Types  
Harvesting 
Succession  

FPA5 Northern reed 
grass 

      

<RPC Not Described> 
 FPA6 Woolly sedge - 
Kentucky bluegrass 

    

FPA7 Sedge meadows 
FPA8 Wire rush (Baltic 
rush) 

    

h fen 
(subhydric/rich)  

h2 graminoid fen  

FPA11 Bulrush       
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������

�'DQWKRQLD�SDUU\L�
3$55<�2$7�*5$66

����������

�$JURS\URQ�WUDFK\FDXOXP�
6/(1'(5�:+($7�*5$66

������

Q ��

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��68%0(6,&��

1XWULHQW�5HJLPH��68%0(627523+,&������0(627523+,&�����
3(50(627523+,&����

6ORSH�������������������������������������������������������������

$VSHFW��(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG����

6RLO�6XEJURXS��2�%/��5�%/��2�*/��2�5
6RLO�6HULHV��%9$��+)'��%'<

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�'DQWKRQLD�SDUU\L���)HVWXFD�FDPSHVWHULV�)HVWXFD�,GDKRHQVLV�
������������7KLV�FRPPXQLW\�W\SH�LV�IRXQG�XSVORSH�IURP�WKH�)RRWKLOOV�URXJK�IHVFXH���3DUU\�RDW�JUDVV��,GDKR�IHVFXH��)3$���FRPPXQLW\�W\SH�
5RXJK�IHVFXH�WHQGV�WR�GHFUHDVH�LQ�FRPSRVLWLRQ�ZKHUH�VORSHV�LQFUHDVH��VRLOV�WKLQ��DQG�WKLQ�EUHDNV�RFFXU���3DUU\�RDW�JUDVV�RU�,GDKR�IHVFXH
FRPPRQO\�EHFRPHV�WKH�GRPLQDQW�VSHFLHV���,GDKR�IHVFXH�LV�PRUH�SUHYDOHQW�LQ�WKH�VRXWKHUQ�SRUWLRQ�RI�WKH�VXEUHJLRQ��EXW�GHFUHDVHV�PRYLQJ
QRUWK�ZKHUH�3DUU\�RDW�JUDVV�GRPLQDWHV�� �:LWK�GLVWXUEDQFH�SUHVVXUH� WKH�3DUU\�RDW�JUDVV�DQG� ,GDKR� IHVFXH�ZLOO�GHFOLQH�DQG� WLPRWK\�PD\
LQYDGH�LQWR�WKLV�FRPPXQLW\���)XUWKHU�XS�VORSH�RQ�WRS�RI�WKLQ�EUHDNV��FUHVWV��DQG�NQROOV��WKH�FRPPXQLW\�WUDQVLWLRQV�LQWR�D�%HDUEHUU\���)RRWKLOOV
URXJK�IHVFXH���3DUU\�RDW�JUDVV��)3$���FRPPXQLW\�ZKHUH�MXQLSHU�DQG�EHDUEHUU\�FRYHU�LQFUHDVHV��DV�ZHOO�DV�EDUH�VRLO�

)227+,//6�3$5./$1'
E�KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�

E��JUDVVODQG

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �
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)3$����%HDUEHUU\���)RRWKLOOV�URXJK�IHVFXH���3DUU\�RDW�JUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�$UFWRVWDSK\ORV�XYD�XUVL�
&20021�%($5%(55<

�������

�-XQLSHUXV�KRUL]RQWDOLV�
&5((3,1*�-81,3(5

�������

�5RVD�DFLFXODULV�
35,&./<�526(

������

�3RWHQWLOOD�IUXWLFRVD�
6+58%%<�&,148()2,/

������
)RUE

�/DWK\UXV�RFKUROHXFXV�
&5($0�&2/25('�9(7&+/,1*

������

�0RQDUGD�ILVWXORVD�
:,/'�%(5*$027

������

�9LFLD�DPHULFDQD�
:,/'�9(7&+

������
*UDVV

�)HVWXFD�LGDKRHQVLV�
%/8(%81&+�)(6&8(

������

�)HVWXFD�FDPSHVWULV�
)227+,//6�528*+�)(6&8(

���������

�.RHOHULD�PDFUDQWKD�
-81(�*5$66

������

�'DQWKRQLD�SDUU\L�
3$55<�2$7�*5$66

���������

�&DUH[�
81',))(5(17,$7('�6('*(

������

�$JURS\URQ�
81',))(5(17,$7('�:+($7�*5$66

�������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��68%0(6,&��

1XWULHQW�5HJLPH��68%0(627523+,&����0(627523+,&��

6ORSH�������������������������������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG�����

6RLO�6XEJURXS��(�(%��5�%/��2�*/
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�$UFWRVWDSKK\ORV�XYD�XUVL����)HVWXFD�FDPSHVWULV���'DQWKRQLD�SDUU\L�
� � � � � � � � � � � � 7KLV�FRPPXQLW\� W\SH� UHSUHVHQWV� WKH� YHU\�GU\� WKLQ�EUHDN�RU� OLP\� UDQJH�VLWHV�DQG� LV� IRXQG�RQ�XSSHU� VORSHV�� FUHVWV�DQG�NQROOV
WKURXJKRXW� WKH� )RRWKLOOV� 3DUNODQG� 6XEUHJLRQ�� � ,W� LV� FORVHO\� UHODWHG� WR� WKH� )RRWKLOOV� URXJK� IHVFXH� �� VHGJH� �� EHDUEHUU\� FRPPXQLW\� LQ� WKH
0RQWDQH��:LOORXJKE\�HW�DO����������6KDOORZ��UDSLGO\�GUDLQHG�VRLOV�DUH�FKDUDFWHULVWLF�RI�WKLV�SODQW�FRPPXQLW\�W\SH���,I�ZLWKLQ�WKH�WUDQVLWLRQDO
]RQH�WR�WKH�0RQWDQH�UHJLRQ�WKLV�SDUWLFXODU�VLWH�FDQ�DOVR�KDYH�VPDOO�FRPSRQHQWV�RI�OLPEHU�SLQH�JURZLQJ���)RUDJH�SURGXFWLRQ�RQ�WKLV�VLWH�LV
JHQHUDOO\�ORZ�EHFDXVH�RI�WKH�GU\�VLWH�FRQGLWLRQV�DQG�KLJK�VRLO�H[SRVXUH�

)227+,//6�3$5./$1'
D�EHDUEHUU\��VXEPHVLF�SRRU�

D��JUDVVODQG

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �
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)3$����)RRWKLOOV�URXJK�IHVFXH���ZHVWHUQ�SRUFXSLQH�JUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

�������
)RUE

�6ROLGDJR�PLVVRXULHQVLV�
/2:�*2/'(152'

������

�$UWHPLVLD�IULJLGD�
3$6785(�6$*(:257

������

�/XSLQXV�VHULFHXV�
6,/.<�3(5(11,$/�/83,1(

������

�*HXP�WULIORUXP�
7+5((�)/2:(5('�$9(16

�������

�/LWKRVSHUPXP�UXGHUDOH�
:22//<�*520:(//

������
*UDVV

�)HVWXFD�LGDKRHQVLV�
%/8(%81&+�)(6&8(

������

�)HVWXFD�FDPSHVWULV�
)227+,//6�528*+�)(6&8(

���������

�.RHOHULD�PDFUDQWKD�
-81(�*5$66

������

�6WLSD�ULFKDUGVRQLL�
5,&+$5'621�1(('/(�*5$66

������

�&DUH[�
81',))(5(17,$7('�6('*(

�������

�6WLSD�FXUWLVHWD�
:(67(51�325&83,1(�*5$66

���������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�)HVWXFD�FDPSHVWULV���6WLSD�FXUWLVHWD�
������������7KLV�FRPPXQLW\�IDOOV�ZLWKLQ�WKH�)RRWKLOOV�3DUNODQG�6XEUHJLRQ�FORVH�WR�WKH�ERUGHUV�RI�WKH�)RRWKLOOV�IHVFXH�DQG�0L[HGJUDVV�VXEUHJLRQV
ZLWKLQ�WKH�*UDVVODQG�QDWXUDO�UHJLRQ���7KHVH�FRPPXQLWLHV�RFFXU�RQ�WKLQ�EUHDN�VWHHSHU�VORSH�SRVLWLRQV�DQG�OLP\�WHUUDFHV�XVXDOO\�ZLWK�VRXWK
DVSHFWV�WKDW�DUH�GU\�HQRXJK�WR�VXSSRUW�:HVWHUQ�SRUFXSLQH�JUDVV���7KLV�FRPPXQLW\�LV�QRW�RYHUO\�FRPPRQ��DQG�UHSUHVHQWV�WKH�WUDQVLWLRQ�IURP
D�GULHU�VXEUHJLRQ� WR�RQH�ZLWK�PRUH�PRLVWXUH�� �6LPLODU�VSHFLHV�DVVRFLDWLRQV�RFFXU� LQ� WKH�&\SUHVV�+LOOV��ZKHUH� WKH�0L[HGJUDVV�VXEUHJLRQ
TXLFNO\�WUDQVLWLRQV�WR�WKH�0RQWDQH���$GDPV�HW�DO��������

)227+,//6�3$5./$1'
E�KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�

E��JUDVVODQG

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �
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)3$����1RUWKHUQ�UHHG�JUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

)RUE

�3RO\JRQXP�DPSKLELXP�
:$7(5�60$57:(('

����
*UDVV

�&DODPDJURVWLV�LQH[SDQVD�
1257+(51�5(('�*5$66

�����

�-XQFXV�EDOWLFXV�
:,5(�586+

�����

�&DUH[�ODQXJLQRVD�
:22//<�6('*(

�����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�&DODPDJURVWLV�LQH[SDQVD�
������������7KLV�FRPPXQLW\�W\SH�LV�QRW�FRPPRQ�LQ�$OEHUWD�DQG�KDV�RQO\�EHHQ�GHVFULEHG�LQ���VLWHV�LQ�WKH�'U\�0L[HGZRRG�DQG���LQ�WKH�)RRWKLOOV
3DUNODQG�VXEUHJLRQ��7KRPSVRQ�DQG�+DQVHQ��������7KLV�W\SH�RFFXUV�LQ�ZHW�PHDGRZV��EDVLQV�DQG�VOLJKWO\�VDOLQH�GHSUHVVLRQV�DQG�LV�RIWHQ
DVVRFLDWHG� ZLWK� OHQWLF� ULSDULDQ� DUHDV�� 7KLV� FRPPXQLW\� LV� FKDUDFWHUL]HG� E\� DQ� DEXQGDQFH� RI� QRUWKHUQ� UHHGJUDVV� ZLWK� VRPHZKDW� VDOLQH
WROHUDQW�VSHFLHV�OLNH�IR[WDLO�EDUOH\��EDOWLF�UXVK�DQG�IRZO�EOXHJUDVV��,QFUHDVHG�GLVWXUEDQFH�ZLOO�OHDG�WR�D�SODQW�FRPPXQLW\�GRPLQDWHG�E\�IR[WDLO
EDUOH\�DQG�EDOWLF�UXVK���$OWKRXJK�UDWHG�IDLU�LQ�IRUDJH�SURGXFWLRQ�DQG�FRQVLGHUHG�SDODWDEOH�ZKHQ�\RXQJ�WKH�ZHW�FRQGLWLRQV�OLPLW�WKH�XVH�RI�WKLV
SODQW�FRPPXQLW\�

)227+,//6�3$5./$1'
K�IHQ���VXEK\GULF�ULFK�

K��JUDPLQRLG�IHQ

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
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6KUXE
7UHH
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)3$����:RROO\�VHGJH���.HQWXFN\�EOXHJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

)RUE

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

����

�(TXLVHWXP�DUYHQVH�
&20021�+256(7$,/

����

�3RWHQWLOOD�JUDFLOLV�
*5$&()8/�&,148()2,/

����
*UDVV

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

�����

�3KOHXP�SUDWHQVH�
7,027+<

�����

�&DUH[�ODQXJLQRVD�
:22//<�6('*(

�����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\��

(OHYDWLRQ��UDQJH�������0

�&DUH[�ODQXJLQRVD�
������������7KLV�FRPPXQLW\�W\SH�ZDV�GHVFULEHG�LQ�WKH�*UDVVODQG�1DWXUDO�UHJLRQ�E\�7KRPSVRQ�DQG�+DQVHQ���������,W�RFFXUV�RQ�VOLJKWO\�DONDOLQH
VLWHV� ZLWK� GHHS� RUJDQLF� VRLOV� DQG� DVVRFLDWHG� ZLWK� ULSDULDQ� DUHDV�� $V� LQGLFDWHG� E\� WKH� VLQJOH� SORW� GHVFULELQJ� WKLV� FRPPXQLW\�� PRGHUDWH
GLVWXUEDQFH�ZLOO� LQFUHDVH� WKH� FRYHU� RI� ZLUH� �%DOWLF�� UXVK� DQG� VHYHUH� GLVWXUEDQFH�PD\� ORZHU� WKH� ZDWHU� WDEOH� DQG� LQFUHDVH� WKH� FRYHU� RI
.HQWXFN\�EOXHJUDVV��7KLV�FRPPXQLW\�LV�FRQVLGHUHG�D�WHPSRUDU\�ZHWODQG�DQG�PD\�EH�IORRGHG�LQWR�-XO\�DQG�$XJXVW���,Q�WKHVH�FDVHV�OLYHVWRFN
ZLOO�JHQHUDOO\�QRW�XVH�LW�XQWLO�LW�GULHV�RXW�

)227+,//6�3$5./$1'
K�IHQ���VXEK\GULF�ULFK�

K��JUDPLQRLG�IHQ

(FRORJLFDO�6WDWXV�6FRUH��
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �
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)3$����6HGJH�PHDGRZV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�6DOL[�VSS��
6$/,;�63(&,(6

������
)RUE

�6WDFK\V�SDOXVWULV�
0$56+�+('*(�1(77/(

������

�3RO\JRQXP�DPSKLELXP�
:$7(5�60$57:(('

�������

�0HQWKD�DUYHQVLV�
:,/'�0,17

������
*UDVV

�&DUH[�DWKHURGHV�
$:1('�6('*(

��������

�&DUH[�URVWUDWD�
%($.('�6('*(

��������

�(OHRFKDULV�SDOXVWULV�
&5((3,1*�63,.(�586+

�������

�&DUH[�DTXDWLOLV�
:$7(5�6('*(

��������

�-XQFXV�EDOWLFXV�
:,5(�586+

������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�&DUH[�DWKHURGHV��&��URVWUDWD��&��DTXDWLOLV�
������������7KLV�ULSDULDQ�DVVRFLDWHG�FRPPXQLW\�W\SH�LV�IRXQG�LQ�DOO�VXEUHJLRQV�RI�$OEHUWD��:HW�FRQGLWLRQV�DQG�SHULRGLF�IORRGLQJ�UHVXOW� LQ�WKH
IRUPDWLRQ�RI�VHGJH�PHDGRZV���:LOORZ�ZLOO�LQYDGH�LQWR�WKH�GULHU�HGJHV�RI�WKHVH�PHDGRZV�WR�IRUP�WKH�:LOORZ���6HGJH�GRPLQDWHG�FRPPXQLW\
W\SHV��7KRPSVRQ�DQG�+DQVHQ� �������GHVFULEHG� WKLV�FRPPXQLW\�RQ� WKH�HDVWHUQ�HGJHV�RI� WKH�0RQWDQH�VXEUHJLRQ�� ,W�ZDV� IRXQG� LQ� OHQWLF
VLWXDWLRQV�DURXQG�GHSUHVVLRQDO�ZHWODQGV��VORXJKV��DQG�SRWKROHV��:LOORXJKE\��������KDV�IRXQG�WKHVH�VHGJH�VSHFLHV�WR�EH�YHU\�SDODWDEOH�WR
OLYHVWRFN�LQ�WKH�8SSHU�)RRWKLOOV�VXEUHJLRQ���:HWWHU�FRQGLWLRQV�KRZHYHU�OLPLW�DFFHVVLELOLW\�SDUWLFXODUO\�GXULQJ�WKH�HDUO\�WR�PLG�JUD]LQJ�VHDVRQ�
2Q�GU\�\HDUV�RU�LQWR�WKH�IDOO�WKH\�FDQ�EH�H[WHQVLYHO\�XWLOL]HG�E\�OLYHVWRFN��KRZHYHU�IRUDJH�TXDOLW\�GHFOLQHV���$�VWXG\�LQ�WKH�<XNRQ�IRXQG�WKDW
FUXGH�SURWHLQ�RQ�WKHVH�PHDGRZV�GHFOLQHG�IURP�D�KLJK�RI�����LQ�0D\�WR�OHVV�WKDQ����LQ�6HSWHPEHU��%DLOH\�HW�DO����������,I�XVHG�E\�OLYHVWRFN
ZKHQ�VRLOV�DUH�VDWXUDWHG��VRLO�GLVWXUEDQFH�SUREOHPV�VXFK�DV�SXJJLQJ�ZLOO�RIWHQ�RFFXU�

)227+,//6�3$5./$1'
K�IHQ���VXEK\GULF�ULFK�

K��JUDPLQRLG�IHQ

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
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)3$����:LUH�UXVK��%DOWLF�UXVK�

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

)RUE

�3RWHQWLOOD�JUDFLOLV�
*5$&()8/�&,148()2,/

����

�$VWHU�ODHYLV�
60227+�$67(5

����

�3RO\JRQXP�DPSKLELXP�
:$7(5�60$57:(('

����
*UDVV

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

�����

�-XQFXV�EDOWLFXV�
:,5(�586+

�����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�-XQFXV�EDOWLFXV�
������������7KLV�FRPPXQLW\�W\SH�LV�D�JUD]LQJ�GLVFOLPD[�RI�WKH�VHGJH�GRPLQDWHG�FRPPXQLWLHV����7KRPSVRQ�DQG�+DQVHQ��������GHVFULEHG�WKLV
FRPPXQLW\�LQ�WKH�*UDVVODQG�QDWXUDO�UHJLRQ���,W�RFFXUV�RYHU�D�ZLGH�UDQJH�RI�HQYLURQPHQWDO�FRQGLWLRQV��XVXDOO\�QHDU�VHDSV��LQ�PHDGRZV��DQG
RQ�DOOXYLDO�WHUUDFHV���:LUH��%DOWLF��UXVK�LV�JHQHUDOO\�XQSDODWDEOH�WR�OLYHVWRFN�DQG�ZLOO�LQFUHDVH�ZLWK�DQ�LQFUHDVH�LQ�JUD]LQJ�SUHVVXUH�RQ�WKHVH
ZHW�VLWHV�� �7KH� LQFUHDVHG�XVH�PD\�DOVR�GU\� WKH�VLWH�RXW�VRPHZKDW�DQG�VSHFLHV�VXFK�DV�.HQWXFN\�EOXHJUDVV�ZLOO� LQYDGH���$ORQJ�ZLWK� WKH
VSHFLHV�VKLIWV��VRLO�GLVWXUEDQFH�SUREOHPV�VXFK�DV�SXJJLQJ�PD\�RFFXU�

)227+,//6�3$5./$1'
K�IHQ���VXEK\GULF�ULFK�

K��JUDPLQRLG�IHQ

(FRORJLFDO�6WDWXV�6FRUH��
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
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)3$�����%XOUXVK

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

)RUE

�(TXLVHWXP�DUYHQVH�
&20021�+256(7$,/

��������

�0HQWKD�DUYHQVLV�
:,/'�0,17

������
*UDVV

�&DUH[�URVWUDWD�
%($.('�6('*(

��������

�6FLUSXV�DFXWXV�
*5($7�%8/586+

����������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�6FLUSXV�DFXWXV�
������������7KLV�ZHWODQG�FRPPXQLW\�W\SH�LV�DVVRFLDWHG�ZLWK�VWDQGLQJ�ZDWHU��,W�LV�DQ�HPHUJHQW�FRPPXQLW\�IRXQG�LQ�SRQG�DQG�ODNH�PDUJLQV�LQ
ZDWHU� XS� WR� ��P� GHHS� �7KRPSVRQ� DQG�+DQVHQ� �������� � 7\SLFDOO\� WKLV� LV� RQH� RI� WKH� ODVW� EDQGV� RI� YHJHWDWLRQ� EHIRUH� RSHQ�ZDWHU�� � 7KLV
FRPPXQLW\�LV�OLPLWHG�IRU�OLYHVWRFN�XVH�GXH�D�ODFN�RI�SDODWDEOH�IRUDJH�DV�ZHOO�DV�WKH�GHHS�ZDWHU�LW�UHVLGHV�

)227+,//6�3$5./$1'
K�IHQ���VXEK\GULF�ULFK�

K��JUDPLQRLG�IHQ

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �
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)3$�����.HQWXFN\�EOXHJUDVV���:LUH��%DOWLF��UXVK���7XIWHG�KDLU�JUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�6DOL[�SHWLRODULV�
%$6.(7�:,//2:

�������

�6DOL[�SVHXGRPRQWLFROD�
)$/6(�02817$,1�:,//2:

������
)RUE

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

���������

�$FKLOOHD�PLOOHIROLXP�
&20021�<$552:

������

�*DOLXP�ERUHDOH�
1257+(51�%('675$:

������

�9LFLD�DPHULFDQD�
:,/'�9(7&+

�������
*UDVV

�)HVWXFD�FDPSHVWULV�
)227+,//6�528*+�)(6&8(

�������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

����������

�3KOHXP�SUDWHQVH�
7,027+<

�������

�'HVFKDPSVLD�FHVSLWRVD�
78)7('�+$,5�*5$66

���������

�&DUH[�
81',))(5(17,$7('�6('*(

�������

�-XQFXV�EDOWLFXV�
:,5(�586+

��������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH��������������������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������,PSHUIHFWO\
GUDLQHG������3RRUO\�GUDLQHG����
6RLO�6XEJURXS��2�%/��2�'*
6RLO�6HULHV��%9$��'9*

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�����������0

�3RD�SUDWHQVLV���-XQFXV�%DOWLFXV���'HVFKDPSVLD�FHVSLWRVD�
������������7KLV�LV�D�PLG�VHUDO�FRPPXQLW\�IRXQG�RQ�WKH�ERXQGDULHV�RI�WKH�)RRWKLOOV�3DUNODQG�DQG�)RRWKLOOV�)HVFXH�QDWXUDO�VXEUHJLRQV���7XIWHG
KDLU�JUDVV�JURZV�LQ�PRLVW�VXELUULJDWHG�RU�RYHUIORZ�UDQJH�VLWHV���'XH�WR�ODFN�RI�SORWV�LQ�WKH�)RRWKLOOV�3DUNODQG��D�UHIHUHQFH�FRPPXQLW\�IRU�WKLV
GLVFOLPD[�FRPPXQLW\�KDV�QRW�\HW�EHHQ�GHVFULEHG�� �$GDPV�HW�DO�� �������KRZHYHU�GHVFULEHV�D�FRPPXQLW\� LQ� WKH�)RRWKLOOV�)HVFXH�QDWXUDO
VXEUHJLRQ�WKDW�VXJJHVWV�LI�XQGLVWXUEHG��WXIWHG�KDLU�JUDVV��DQG�VHGJHV�ZRXOG�SUHGRPLQDWH��))&�����7KRPSVRQ�DQG�+DQVHQ��������VXJJHVW
WKDW� OHIW� XQGLVWXUEHG�� WXIWHG� KDLU� JUDVV� ZLOO� GRPLQDWH� RYHU� RWKHU� KHUEDFHRXV� VSHFLHV�� � 0RGHUDWH� WR� KHDY\� JUD]LQJ� KRZHYHU� ORZHUV� LWV
UHSURGXFWLYH�DGYDQWDJH�E\�UHGXFLQJ�LWV�VHHG�KHDG�

)227+,//6�3$5./$1'
I�UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�

I��JUDVVODQG

(FRORJLFDO�6WDWXV�6FRUH�
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
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)3$�����)RRWKLOOV�URXJK�)HVFXH���5LFKDUGVRQ
V�QHHGOHJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

�������
)RUE

�$FKLOOHD�PLOOHIROLXP�
&20021�<$552:

������

�6ROLGDJR�PLVVRXULHQVLV�
/2:�*2/'(152'

������

�*HXP�WULIORUXP�
7+5((�)/2:(5('�$9(16

�������

�*HUDQLXP�ULFKDUGVRQLL�
:,/'�:+,7(�*(5$1,80

������
*UDVV

�'DQWKRQLD�SDUU\L�
3$55<�2$7�*5$66

������

�6WLSD�ULFKDUGVRQLL�
5,&+$5'621�1(('/(�*5$66

���������

�)HVWXFD�VFDEUHOOD�
528*+�)(6&8(

����������

�&DUH[�
81',))(5(17,$7('�6('*(

�������

�6WLSD�FXUWLVHWD�
:(67(51�325&83,1(�*5$66

������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH���������

$VSHFW��(DVWHUO\��
6RLO�'UDLQDJH��:HOO�GUDLQHG��

6RLO�6XEJURXS��2�%/
6RLO�6HULHV��06%��635��%'<

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�)HVWXFD�FDPSHVWULV���6WLSD�5LFKDUGVRQLL�
������������7KLV�FRPPXQLW\�FRPPRQO\�RFFXUV�LQ�WKH�WUDQVLWLRQ�EHWZHHQ�WKH�)RRWKLOOV�)HVFXH�DQG�)RRWKLOOV�3DUNODQG�QDWXUDO�VXEUHJLRQV���,W�FDQ
RFFXU�RQ�D�ZLGH�UDQJH�RI�VORSHV�DQG�DVSHFWV�ZLWK�JRRG�VRLO�GHYHORSPHQW�DQG�DSSHDUV�WR�EH�D�WUDQVLWLRQDO�FRPPXQLW\�EHWZHHQ�WKH�ORZHU
VORSH� SRVLWLRQ� )RRWKLOOV� URXJK� IHVFXH� �� 3DUU\� RDW� JUDVV� �� ,GDKR� IHVFXH� �)3$��� DQG� WKH� PXFK� GULHU� )RRWKLOOV� URXJK� IHVFXH� �� :HVWHUQ
SRUFXSLQH�JUDVV�FRPPXQLW\� W\SH��)3$���� �:LWK� LQFUHDVHG�GLVWXUEDQFH�SUHVVXUH��)RRWKLOOV� URXJK�IHVFXH�ZLOO�GHFUHDVH� LQ�DEXQGDQFH��DQG
VSHFLHV� VXFK�DV�5LFKDUGVRQ
V� QHHGOH� JUDVV��3DUU\� RDW� JUDVV�� ,GDKR� IHVFXH�� LQYDGHU� VSHFLHV�� DQG� QXPHURXV� IRUE� VSHFLHV�ZLOO� LQFUHDVH�
/LWWHU�PD\�EH�DQ�LPSRUWDQW�IDFWRU�LQ�PDLQWDLQLQJ�SURGXFWLRQ�RQ�WKHVH�VORSHV��$GDPV�HW�DO���������

)227+,//6�3$5./$1'
F�WKLFN�EODFN�)RRWKLOOV�URXJK�IHVFXH��VXEPHVLF�ULFK�

F��URXJK�IHVFXH

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
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7UHH
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)3%����.HQWXFN\�EOXHJUDVV���3DUU\�RDWJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�3RWHQWLOOD�IUXWLFRVD�
6+58%%<�&,148()2,/

�������

�5RVD�
81',))(5(17,$7('�526(

������
)RUE

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

������

�$FKLOOHD�PLOOHIROLXP�
&20021�<$552:

�������

�$QHPRQH�PXOWLILGD�
&87�/($9('�$1(021(

�������

�*DOLXP�ERUHDOH�
1257+(51�%('675$:

��������

�/XSLQXV�VHULFHXV�
6,/.<�3(5(11,$/�/83,1(

�������

�*HUDQLXP�YLVFRVLVVLPXP�
67,&.<�3853/(�*(5$1,80

�������

�*HXP�WULIORUXP�
7+5((�)/2:(5('�$9(16

������

�9LFLD�DPHULFDQD�
:,/'�9(7&+

������

�/LWKRVSHUPXP�UXGHUDOH�
:22//<�*520:(//

������

�$JRVHULV�JODXFD�
<(//2:�)$/6(�'$1'(/,21

�������
*UDVV

�.RHOHULD�PDFUDQWKD�
-81(�*5$66

�������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

���������

�'DQWKRQLD�SDUU\L�
3$55<�2$7�*5$66

����������

�)HVWXFD�VFDEUHOOD�
528*+�)(6&8(

�������

�$JURS\URQ�WUDFK\FDXOXP�
6/(1'(5�:+($7�*5$66

������

�3KOHXP�SUDWHQVH�
7,027+<

�������

Q ��

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��68%;(5,&����68%0(6,&��

1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��

6ORSH�������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������,PSHUIHFWO\
GUDLQHG����
6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�3RD�SUDWHQVLV���'DQWKRQLD�SDUU\L�
������������7KLV�FRPPXQLW\�W\SH�LV�PRVW�FRPPRQO\�IRXQG�RQ�ORZHU�DQG�WRH�VORSH�SRVLWLRQV�DQG�UHSUHVHQWV�WKH�GULHU�SKDVH�RI�WKH�)RRWKLOOV�URXJK
IHVFXH���3DUU\�RDW�JUDVV���,GDKR�IHVFXH��)3$���SODQW�FRPPXQLW\�WKDW�KDV�EHHQ�PRGHUDWHO\�WR�KHDYLO\�GLVWXUEHG�IRU�D�QXPEHU�RI�\HDUV��7KH
GHFUHDVH�LQ�DEXQGDQFH�RI�IRRWKLOOV�URXJK�IHVFXH�PDNHV�WKLV�FRPPXQLW\�VLPLODU�WR�D�3DUU\�RDW�JUDVV���5RXJK�IHVFXH���,GDKR�IHVFXH��)3$��
FRPPXQLW\�W\SH�WKDW�RFFXSLHV�PLG�WR�XSSHU�VORSH�SRVLWLRQV���7KH�OLPLWHG�FRYHU�RI�URXJK�IHVFXH�VXJJHVWV�WKLV�FRPPXQLW\�LV�VOLJKWO\�GULHU�WKDQ
D�)RRWKLOOV�5RXJK� IHVFXH� ��.HQWXFN\�EOXHJUDVV� �)3%���FRPPXQLW\�DQG�FRXOG� UHSUHVHQW�D� WUDQVLWLRQ�EHWZHHQ�ZDWHU� VKHGGLQJ�DQG�ZDWHU
UHFHLYLQJ�DW�WKH�ORZHU�VORSH�SRVLWLRQ�IRU�WKH�)3$��FRPPXQLW\���7KLV�UHODWLRQVKLS�LV�VLPLODU�LQ�WKH�0RQWDQH�JUDVVODQGV��EXW�LQ�WKH�)RRWKLOOV
3DUNODQG��QRQ�QDWLYH�LQYDGHUV�VHHP�WR�PRUH�UHDGLO\�DGYDQFH�LQWR�HYHQ�WKH�GULHU�FRPPXQLWLHV���+HDY\�JUD]LQJ�RI�WKLV�FRPPXQLW\�PD\�HLWKHU
IXUWKHU� LQFUHDVH�WKH�DPRXQW�RI� LQYDGHU�VSHFLHV�RU�GHFUHDVH�WKH�DPRXQW�RI�FRYHU�DOWRJHWKHU�GHSHQGLQJ�RQ�WKH�DPRXQW�RI�PRLVWXUH�WKDW� LV
DYDLODEOH���,I�GLVWXUEDQFH�SUHVVXUH�LV�UHGXFHG�RU�HOLPLQDWHG��WKH�VLWH�ZLOO�OLNHO\�UHFRYHU�EDFN�WR�WKH�RULJLQDO�FRPPXQLW\��)RRWKLOOV�URXJK�IHVFXH
��3DUU\�RDW�JUDVV� �� ,GDKR� IHVFXH� �)3$�����EXW�PD\�KDYH�D� VPDOO� FRPSRQHQW�RI�.HQWXFN\�EOXHJUDVV� �)RRWKLOOV� URXJK�)HVFXH� ��.HQWXFN\
EOXHJUDVV��)3%����

)227+,//6�3$5./$1'
F�WKLFN�EODFN�)RRWKLOOV�URXJK�IHVFXH��VXEPHVLF�ULFK�

F��URXJK�IHVFXH

(FRORJLFDO�6WDWXV�6FRUH��
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[
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*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&

71

craig.demaere
Typewritten Text
Lo

craig.demaere
Typewritten Text
27 - 20



)3%����.HQWXFN\�EOXHJUDVV���)RRWKLOOV�URXJK�IHVFXH

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

������

�3RWHQWLOOD�IUXWLFRVD�
6+58%%<�&,148()2,/

�������
)RUE

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

������

�$FKLOOHD�PLOOHIROLXP�
&20021�<$552:
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�/DWK\UXV�RFKUROHXFXV�
&5($0�&2/25('�9(7&+/,1*

������

�*DOLXP�ERUHDOH�
1257+(51�%('675$:

�������

�6PLODFLQD�VWHOODWD�
67$5�)/2:(5('�62/2021
6�6($/

������

�7KDOLFWUXP�YHQXORVXP�
9(,1<�0($'2:�58(

������

�0RQDUGD�ILVWXORVD�
:,/'�%(5*$027

������

�9LFLD�DPHULFDQD�
:,/'�9(7&+

������

�$JRVHULV�JODXFD�
<(//2:�)$/6(�'$1'(/,21

�������
*UDVV

�)HVWXFD�FDPSHVWULV�
)227+,//6�528*+�)(6&8(

�������

�.RHOHULD�PDFUDQWKD�
-81(�*5$66

�������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

����������

�'DQWKRQLD�SDUU\L�
3$55<�2$7�*5$66

������

�3KOHXP�SUDWHQVH�
7,027+<

�������

Q ��

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
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$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO
GUDLQ����
6RLO�6XEJURXS��2�%��2�%/��5�%/��&$�%/��2�'*��2�*/
6RLO�6HULHV��'9*��)07��+)'��0$%

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\��/R

(OHYDWLRQ��UDQJH�������������������0

�3RD�SUDWHQVLV���)HVWXFD�FDPSHVWULV�
� � � � � � � � � � � � 7KLV� SODQW� FRPPXQLW\� FRPPRQO\� RFFXUV� RQ�2UWKLF�%ODFN� /RDP\� VRLOV�� RQ� OHYHO� WR�PRGHUDWH� VORSHV�RQ�DOO� DVSHFWV�� EXW�PRVW
FRPPRQO\�VRXWKHUO\�DQG�ZHVWHUO\���,W�UHSUHVHQWV�D�GLUHFW�GLVWXUEDQFH��JUD]LQJ��GLVFOLPD[�FRPPXQLW\�RI� WKH�)RRWKLOOV�URXJK�IHVFXH���3DUU\
RDWJUDVV��� ,GDKR� IHVFXH�FRPPXQLW\� W\SH�� �/RQJ�WHUP�KHDY\�GLVWXUEDQFH�SUHVVXUH� OHDGV� WR�D�GHFOLQH� LQ�)RRWKLOOV� URXJK� IHVFXH�� �:LWK� WKH
DYDLODELOLW\�RI�PRLVWXUH��.HQWXFN\�EOXHJUDVV�RU�RWKHU� LQYDVLYH�DJURQRPLFV� UHDGLO\� LQFUHDVH�EHWZHHQ� WKH� IHVFXH�SODQWV�� �&RQWLQXHG�KHDY\
GLVWXUEDQFH� �JUD]LQJ�� SUHVVXUH� HYHQWXDOO\� OHDGV� WR� D� GHFOLQH� LQ� DOO� QDWLYH� VSHFLHV� DQG� WKH� SODQW� FRPPXQLW\� ZLOO� UHVHPEOH� D� .HQWXFN\
EOXHJUDVV� �� 7LPRWK\� �� &RPPRQ� GDQGHOLRQ� �)3%��� W\SH�� � 6LPLODU� WR� WKHVH� VXFFHVVLRQDO� FRPPXQLW\� W\SHV� LQ� WKH� 0RQWDQH�� WKH� IRUDJH
SURGXFWLYLW\�RI�WKLV�FRPPXQLW\�W\SH�RQ�DYHUDJH�PRLVWXUH�\HDUV�LV�HTXLYDOHQW�WR�RU�EHWWHU�WKDQ�D�OLJKWO\�JUD]HG�)RRWKLOOV�URXJK�IHVFXH���3DUU\
RDW� JUDVV� �� ,GDKR� IHVFXH� �)3$��� FRPPXQLW\�� +RZHYHU�� )RRWKLOOV� URXJK� IHVFXH� LV� D� PXFK� PRUH� GHVLUDEOH� IRUDJH� VSHFLHV� EHFDXVH� LWV
SURGXFWLYLW\� LV� OHVV� DIIHFWHG� E\� GURXJKW� DQG� PDLQWDLQV� LWV� QXWULHQW� FRQWHQW� LQWR� WKH� GRUPDQW� VHDVRQ�� ,Q� FRQWUDVW�� .HQWXFN\� EOXHJUDVV
SURGXFWLYLW\�LV�KLJKO\�LQIOXHQFHG�E\�IOXFWXDWLRQV�LQ�PRLVWXUH�DQG�ORVHV�PXFK�RI�LWV�SDODWDELOLW\�DQG�QXWULHQW�FRQWHQW�RQFH�LW�KDV�JRQH�GRUPDQW�
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)3%����)RRWKLOOV�URXJK�IHVFXH���.HQWXFN\�EOXHJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

�������

�3RWHQWLOOD�IUXWLFRVD�
6+58%%<�&,148()2,/

������
)RUE

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

������

�/DWK\UXV�RFKUROHXFXV�
&5($0�&2/25('�9(7&+/,1*

������

�$VWHU�ODHYLV�
60227+�$67(5

������

�*HXP�WULIORUXP�
7+5((�)/2:(5('�$9(16

�������
*UDVV

�)HVWXFD�LGDKRHQVLV�
%/8(%81&+�)(6&8(

�������

�)HVWXFD�FDPSHVWULV�
)227+,//6�528*+�)(6&8(

����������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

��������

�'DQWKRQLD�SDUU\L�
3$55<�2$7�*5$66

��������

�$JURS\URQ�WUDFK\FDXOXP�
6/(1'(5�:+($7�*5$66

������

�3KOHXP�SUDWHQVH�
7,027+<

�������

Q ��

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��68%0(6,&����0(6,&��

1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��

6ORSH���������������������������������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO
GUDLQ����
6RLO�6XEJURXS��2�%��2�%/��2�'*��2�*/
6RLO�6HULHV�

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�)HVWXFD�FDPSHVWULV���3RD�SUDWHQVLV�
������������7KLV�SODQW�FRPPXQLW\�FRPPRQO\�RFFXUV�RQ�2UWKLF�%ODFN�/RDP\�VRLOV��RQ�OHYHO�WR�VWURQJ�VORSHV�RQ�DOO�DVSHFWV�EXW�PRUH�FRPPRQO\
ZHVWHUO\�DQG�VRXWKHUO\���,W�UHSUHVHQWV�D�ODWH�VHUDO�)RRWKLOOV�URXJK�IHVFXH���3DUU\�RDW�JUDVV���,GDKR�IHVFXH��)3$���FRPPXQLW\�W\SH���,W�PD\
UHSUHVHQW�SUHYLRXVO\�KHDYLO\�GLVWXUEHG�JUDVVODQGV�WKDW�DUH�QRZ�UHFRYHULQJ��EXW�PD\�DOVR�RFFXU�RQ�D�VLWH�ZLWK�KLJK�HQRXJK�PRLVWXUH�OHYHOV
WKDW�.HQWXFN\�EOXHJUDVV�KDV�LQYDGHG�LQ�VPDOO�FRPSRQHQWV�ZLWK�PLQLPDO�WR�QR�JUD]LQJ�GLVWXUEDQFH���,Q�VLPLODU�FRPPXQLWLHV�LQ�WKH�0RQWDQH�
SURWHFWLRQ�RU�D�UHGXFWLRQ�LQ�VWRFNLQJ�OHYHO�DW� WKH�SRLQW�ZKHUH�.HQWXFN\�EOXHJUDVV�KDV�EHFRPH�D�VLJQLILFDQW�FRPSRQHQW�RI� WKH�FRPPXQLW\
DOORZV�URXJK�IHVFXH�WR�UHFRYHU��EXW�.HQWXFN\�EOXHJUDVV�DOVR�UHPDLQV�DV�D�VXEGRPLQDQW�FRPSRQHQW�RI�WKH�FRPPXQLW\��:LOORXJKE\��������
IRXQG� WKDW� VRPH� UDQJHODQG� UHIHUHQFH� DUHD� VLWHV� WKDW� ZHUH� SURWHFWHG� IURP� JUD]LQJ� EHIRUH� .HQWXFN\� EOXHJUDVV� EHFDPH� HVWDEOLVKHG
UHFRYHUHG� WR�5RXJK� IHVFXH� �,GDKR� IHVFXH� �� 3DUU\� RDW� JUDVV� LQ� ������ \HDUV�� � ,Q� FRQWUDVW� VLWHV� WKDW� KDG� VLJQLILFDQW� .HQWXFN\� EOXHJUDVV
LQYDVLRQ�UHFRYHUHG�WR�D�5RXJK� IHVFXH���.HQWXFN\�EOXHJUDVV�GRPLQDWHG�FRPPXQLW\�RYHU� WKH�VDPH�WLPH�SHULRG�� � ,W�DSSHDUV� WKDW�ERWK� WKH
XQLGLUHFWLRQDO� FOLPD[� UDQJH� FRQGLWLRQ�PRGHO� �:URH� HW� DO�� ������ DQG� WKH� VWDWH� DQG� WKUHVKROG�PRGHO� �:HVWRE\� HW� DO�� ������ DSSO\� WR� WKH
VXFFHVVLRQ�VHTXHQFHV�RI�WKH�IRRWKLOOV�URXJK�IHVFXH�JUDVVODQGV�RI�VRXWKZHVWHUQ�$OEHUWD��7KLV�PDNHV�LW�H[WUHPHO\�GLIILFXOW�WR�DVVHVV�UDQJH
KHDOWK�RQ�WKHVH�VLWHV��:LOORXJKE\�DQG�$OH[DQGHU���������$�VXJJHVWLRQ�LV�WR�DOORZ�IRU�D�VPDOO�FRPSRQHQW��LQ�WKH�UDQJH�RI�����RI�WLPRWK\�RU
.HQWXFN\�EOXHJUDVV�LQWR�WKH�)RRWKLOOV�URXJK�IHVFXH���3DUU\�RDW�JUDVV���,GDKR�IHVFXH��)3$���FRPPXQLW\�EHIRUH�GHFODULQJ�WKLV�RQH�
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F�WKLFN�EODFN�)RRWKLOOV�URXJK�IHVFXH��VXEPHVLF�ULFK�
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(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�
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0HDQ 0LQ 0D[
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)3%����.HQWXFN\�EOXHJUDVV���7LPRWK\���&RPPRQ�GDQGHOLRQ

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

�������
)RUE

�&LUVLXP�DUYHQVH�
&$1$'$�7+,67/(

�������

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

��������

�$FKLOOHD�PLOOHIROLXP�
&20021�<$552:

�������

�*DOLXP�ERUHDOH�
1257+(51�%('675$:

�������

�)UDJDULD�YLUJLQLDQD�
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�9LFLD�DPHULFDQD�
:,/'�9(7&+
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*UDVV

�%URPXV�LQHUPLV�
$:1/(66�%520(
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�)HVWXFD�LGDKRHQVLV�
%/8(%81&+�)(6&8(

������

�)HVWXFD�UXEUD�
&5((3,1*�5('�)(6&8(

�������

�)HVWXFD�FDPSHVWULV�
)227+,//6�528*+�)(6&8(

�������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

���������

�3KOHXP�SUDWHQVH�
7,027+<

���������
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1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
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1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��
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$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO
GUDLQ������,PSHUIHFWO\�GUDLQHG������3RRUO\�GUDLQHG����
6RLO�6XEJURXS��2�*/��'�*/��2�%/��&$�%/��*/�%/��2�'*��2�+*��2�+5�
*/�+5
6RLO�6HULHV��%3(��%9$��'9*��'9*DD��)07��+)'��+)'DD��327��635��%'<

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�3RD�SUDWHQVLV���3KOHXP�SUDWHQVH���7DUD[DFXP�RIILFLQDOH�
������������7KLV�FRPPXQLW\�W\SH�DSSHDUV�WR�RQFH�KDYH�EHHQ�D�)RRWKLOOV�URXJK�IHVFXH��3DUU\�RDWJUDVV���,GDKR�IHVFXH��)3$���FRPPXQLW\�W\SH�RQ
WKLFN�%ODFN�2UWKLF�&KHUQR]PLF� VRLOV��3URORQJHG� KHDY\� GLVWXUEDQFH� �JUD]LQJ�� KDV� VKLIWHG� WKH� FRPPXQLW\� WR� RQH� GRPLQDWHG� E\�.HQWXFN\
EOXHJUDVV�� WLPRWK\�DQG�GDQGHOLRQ�� �7KH�FOLPD[� UDQJH� FRQGLWLRQ�PRGHO� �:URH�HW� DO�� ������ VXJJHVWV� WKDW� YHJHWDWLRQ�GHYHORSPHQW�ZLOO� EH
GLUHFWLRQDO��SUHGLFWDEOH�DQG�UHYHUW� WR� WKH�RULJLQDO�YHJHWDWLRQ�ZKHQ�SURWHFWHG� IURP�JUD]LQJ�� �/RFDO�H[FORVXUH�UHVHDUFK� LQ� WKH�QHLJKERXULQJ
0RQWDQH� VXEUHJLRQ� KRZHYHU� LQGLFDWHV� WKDW� YHJHWDWLRQ� G\QDPLFV� RQ� WKHVH� VLWHV� PRUH� FORVHO\� IROORZV� WKH� VWDWH� DQG� WKUHVKROG� PRGHO
�:HVWRE\�HW�DO��������ZKHQ�QRQ�QDWLYH�LQYDGHUV�VXFK�DV�WLPRWK\�RU�.HQWXFN\�EOXHJUDVV�GRPLQDWH�WKH�VLWH���5DWKHU�WKDQ�PRYH�EDFN�WR�WKH
53&�� WKHVH�FRPPXQLWLHV�ZLOO� VWDELOL]H�ZLWK� LQYDGHU�VSHFLHV�VWLOO�SUHVHQW� �:LOORXJKE\�DQG�$OH[DQGHU�������� � ,W�DSSHDUV� WKDW�RQ�VLWHV�ZLWK
PRUH�PRLVWXUH�� LI� WKHVH� LQYDGHUV� EHFRPH�GRPLQDQW�� WKHUH�ZLOO� EH� OLWWOH� UHFRYHU\� HYHQ� DIWHU� ORQJ� SHULRGV� RI� QR� GLVWXUEDQFH�� �'ULHU� VLWHV
KRZHYHU�PD\�VWLOO�KDYH�SRWHQWLDO�IRU�UHFRYHU\���$OWKRXJK�WKH�UDQJH�RI�WKLV�FRPPXQLW\�LQGLFDWHV�WKDW�LW�FDQ�EH�D�QDWLYH�FRPPXQLW\��LW�LV�XVXDOO\
UDWHG�DV�PRGLILHG�ZKHQ�DVVHVVLQJ�UDQJHODQG�KHDOWK��$GDPV�HW�DO��������GXH�WR�WKH�H[WHQVLYH�QRQ�QDWLYH�VSHFLHV�
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)3%����7LPRWK\

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�ZRRGVLL�
&20021�:,/'�526(

������
)RUE

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

�������

�$FKLOOHD�PLOOHIROLXP�
&20021�<$552:
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�&HUDVWLXP�DUYHQVH�
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�3RWHQWLOOD�JUDFLOLV�
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�*DOLXP�ERUHDOH�
1257+(51�%('675$:
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�9LFLD�DPHULFDQD�
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�$JRVHULV�JODXFD�
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*UDVV

�)HVWXFD�LGDKRHQVLV�
%/8(%81&+�)(6&8(
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�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

�������

�'DQWKRQLD�SDUU\L�
3$55<�2$7�*5$66

��������

�)HVWXFD�VFDEUHOOD�
528*+�)(6&8(

������

�3KOHXP�SUDWHQVH�
7,027+<
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Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH������������������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��:HOO�GUDLQHG�����

6RLO�6XEJURXS��2�%��2�%/
6RLO�6HULHV��)07��0$%

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�3KOHXP�SUDWHQVH�
� � � � � � � � � � � � 7KHVH� VLWHV�ZHUH� SUREDEO\� RQFH�)RRWKLOOV� URXJK� IHVFXH� ��3DUU\� RDWJUDVV� �� ,GDKR� IHVFXH� FRPPXQLWLHV� RQ�7KLFN�%ODFN�2UWKLF
&KHUQR]HPLF�VRLOV���7KHUH�DUH�WZR�SDWKZD\V�WKDW�PD\�KDYH�FUHDWHG�WKH�SUHVHQW�SODQW�FRPPXQLW\���7KHVH�VLWHV�PD\�KDYH�RQFH�EHHQ�HLWKHU
FXOWLYDWHG� DQG�VHHGHG� LQ� WKH�SDVW�� EXW� DUH� SUHVHQWO\� QRW� EHLQJ�PDQDJHG� LQWHQVLYHO\�DV� WDPH�SDVWXUH�� �$QRWKHU�SDWKZD\� LV� WKDW� KLVWRULF
SURORQJHG�H[WUHPH�JUD]LQJ�SUHVVXUH� OHG� WR�D�GHFOLQH� LQ�DOO�QDWLYH�VSHFLHV��FUHDWLQJ�D�.HQWXFN\�EOXHJUDVV��� WLPRWK\� ��FRPPRQ�GDQGHOLRQ
�)3%���FRPPXQLW\���$�FKDQJH�LQ�PDQDJHPHQW�WKHQ�UHGXFHG�WKH�SUHVVXUH�DQG�DOORZHG�WLPRWK\�WR�UH�DVVHUW�YLJRXU�DQG�VHHG�SURGXFWLRQ�WR
GRPLQDWH�WKH�VLWH���7KLV�FRUUHVSRQGV�WR�WKH�VWDWH�DQG�WKUHVKROG�PRGHO��:HVWRE\�HW�DO��������WKDW�VXJJHVWV�WKDW�LI�GLVWXUEDQFH�SUHVVXUH�LV
OHVVHQHG��WKHVH�FRPPXQLWLHV�PD\�VWDELOL]H��EXW�VLJQLILFDQW�SRUWLRQV�RI�WLPRWK\�ZLOO�QHYHU�UHFHGH���7KLV�FRPPXQLW\�LV�XVXDOO\�UDWHG�PRGLILHG
IRU�UDQJH�KHDOWK�DVVHVVPHQWV��$GDPV�HW�DO��������KRZHYHU�WKH�VSHFLHV�UDQJHV�VXJJHVW�LW�PD\�VFRUH�LQ�WKH�QDWLYH�FDWHJRU\�RQ�VRPH�VLWHV�
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(FRORJLFDO�6WDWXV�6FRUH��
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&RPPHQW�
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)3%����6PRRWK��DZQOHVV��EURPH���.HQWXFN\�EOXHJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

�������
)RUE

�0HGLFDJR�VDWLYD�
$/)$/)$

�������

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

��������

�$FKLOOHD�PLOOHIROLXP�
&20021�<$552:

������

�*DOLXP�ERUHDOH�
1257+(51�%('675$:

�������

�$VWHU�ODHYLV�
60227+�$67(5

������

�7KDOLFWUXP�YHQXORVXP�
9(,1<�0($'2:�58(

������

�7ULIROLXP�UHSHQV�
:+,7(�&/29(5

������

�9LFLD�DPHULFDQD�
:,/'�9(7&+

�������
*UDVV

�%URPXV�LQHUPLV�
$:1/(66�%520(

���������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

����������

�'DFW\OLV�JORPHUDWD�
25&+$5'�*5$66

�������

�3KOHXP�SUDWHQVH�
7,027+<

�������

Q ��

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH����������������������������������������������������������������������������

$VSHFW��/HYHO������1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO
GUDLQ����
6RLO�6XEJURXS��2�%/��&$�%/��2�*/��'�*/��&8�5
6RLO�6HULHV��'9*

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�%URPXV�LQHUPLV���3RD�SUDWHQVLV�
� � � � � � � � � � � �7KHVH�VLWHV�ZHUH�SUREDEO\�RQFH�)RRWKLOOV� URXJK� IHVFXH� ��3DUU\�RDW� JUDVV� �� ,GDKR� IHVFXH�FRPPXQLWLHV�RQ�7KLFN�%ODFN�2UWKLF
&KHUQR]HPLF�6RLOV���&XOWLYDWLRQ��H[WUHPH�GLVWXUEDQFH��JUD]LQJ��SUHVVXUH��DQG�WKH�LQWURGXFWLRQ�RI�VPRRWK�EURPH�HLWKHU�WKURXJK�VHHGLQJ�RU
IHHGLQJ�SUDFWLFHV�KDYH�OHG�WR�D�GHFOLQH�LQ�DOO�QDWLYH�VSHFLHV�DQG�GRPLQDQFH�RI�VPRRWK�EURPH���'XH�WR�WKH�DJJUHVVLYH�UKL]RPDWRXV�QDWXUH�RI
VPRRWK� EURPH�� WKLV� FRPPXQLW\�ZLOO� SUREDEO\� QHYHU� UHWXUQ� WR� LWV�53&�� EXW�PDLQWDLQ� LWVHOI� DV� D�PRGLILHG� FRPPXQLW\�ZLWK� FRPSRQHQWV� RI
VPRRWK� EURPH� DQG�.HQWXFN\� EOXHJUDVV�� � ([FORVXUHV� LQ� WKH�0RQWDQH� WKDW� KDYH� KDG� VPRRWK� EURPH� LQWURGXFHG� LQWR� WKHP� KDYH� EHFRPH
DOPRVW�FRPSOHWHO\�GRPLQDWHG�E\�WKH�VSHFLHV�HYHQ�WKRXJK�WKHUH�KDV�EHHQ�QR�RWKHU�GLVWXUEDQFH���7KLV�FRPPXQLW\�ZLOO�XVXDOO\�EH�UDWHG�DV
PRGLILHG�LQ�WKH�UDQJH�KHDOWK�JXLGH��$GDPV�HW�DO��������

)227+,//6�3$5./$1'
F�WKLFN�EODFN�)RRWKLOOV�URXJK�IHVFXH��VXEPHVLF�ULFK�

F��URXJK�IHVFXH

(FRORJLFDO�6WDWXV�6FRUH�
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
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)3%����&UHHSLQJ�UHG�IHVFXH���.HQWXFN\�EOXHJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�ZRRGVLL�
&20021�:,/'�526(

��������
)RUE

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

�������

�$FKLOOHD�PLOOHIROLXP�
&20021�<$552:

�������

�/DWK\UXV�RFKUROHXFXV�
&5($0�&2/25('�9(7&+/,1*

�������

�*DOLXP�ERUHDOH�
1257+(51�%('675$:

�������

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

��������

�9LFLD�DPHULFDQD�
:,/'�9(7&+

�������
*UDVV

�%URPXV�LQHUPLV�
$:1/(66�%520(

������

�)HVWXFD�UXEUD�
&5((3,1*�5('�)(6&8(

����������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

���������

�$JURS\URQ�WUDFK\FDXOXP�
6/(1'(5�:+($7�*5$66

�������

�3KOHXP�SUDWHQVH�
7,027+<

���������

�&DUH[�
81',))(5(17,$7('�6('*(

������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH����������������������

$VSHFW��9DULDEOH��
6RLO�'UDLQDJH��:HOO�GUDLQHG������0RGHUDWH�ZHOO�GUDLQ����

6RLO�6XEJURXS��2�%/
6RLO�6HULHV��%9$��'9*��+)'

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�)HVWXFD�UXEUD���3RD�SUDWHQVLV�
������������7KLV�FRPPXQLW\�LV�LQWHQGHG�WR�EH�DQ�H[DPSOH�RI�D�JUDVVODQG�WKDW�KDV�EHHQ�PRGLILHG�GXULQJ�UHFODPDWLRQ�DIWHU�LQGXVWULDO�GLVWXUEDQFHV
RU�D�UDQJH�LPSURYHPHQW�VHHGHG�WR�FUHHSLQJ�UHG�IHVFXH���6HHG�XVHG�LQ�UHFODPDWLRQ�KDV�LQIOXHQFHG�WKH�SODQW�DVVRFLDWLRQ�VXFK�WKDW�FUHHSLQJ
UHG�IHVFXH�DQG�.HQWXFN\�EOXHJUDVV�QRZ�GRPLQDWH�WKH�VLWH��$OWKRXJK�WKH\�SURYLGH�JRRG�LQLWLDO�JURXQG�FRYHU��WKH�DJJUHVVLYH�QDWXUH�RI�WKHVH
VSHFLHV�KDV�HQDEOHG�WKHP�WR�PRYH�RII�RI�WKH�RULJLQDO�VLWH�DQG�LQYDGH�VXUURXQGLQJ�UDQJHODQGV���+LVWRULFDOO\�DJURQRPLF�VSHFLHV�OLNH�FUHHSLQJ
UHG�IHVFXH�ZHUH�XVHG�LQ�UHFODPDWLRQ�ZLWK�OLWWOH�WKRXJKW�JLYHQ�WR�FRPSDWLELOLW\�ZLWK�VXUURXQGLQJ�QDWLYH�YHJHWDWLRQ��,W�LV�QRZ�UHFRJQL]HG�WKDW
DOORZLQJ� IRU� QDWXUDO� UHFRYHU\� RU� VHHGLQJ� QDWLYH� VSHFLHV� WKDW� SURPRWH� WKH� UHFRYHU\� RI� WKH� RULJLQDO� FRPPXQLW\� VWUXFWXUH� DQG� IXQFWLRQ� DUH
SUHIHUUHG�LQ�UHFODPDWLRQ�VWUDWHJLHV��*HUOLQJ�HW�DO����������7KHVH�VLWHV�DUH�XVXDOO\�UDWHG�DV�PRGLILHG�LQ�WKH�UDQJH�KHDOWK�JXLGHOLQHV��$GDPV�HW
DO�� ������� � $� QRWH� IRU� LQGXVWULDO� GHYHORSPHQWV�� � 7KH� VWRFNLQJ� UDWH� IRU� WKLV� FRPPXQLW\� LV� EDVHG� XSRQ� EHLQJ� RQ� 7KLFN� %ODFN� 2UWKLF
&KHUQR]HPLF�JUDVVODQG�VRLOV���,QGXVWULDO�GHYHORSPHQWV�FDQ�RFFXU�RQ�WKHVH�VRLOV��EXW�DOVR�PDQ\�RWKHU�VRLOV�DQG�HFRVLWHV�ZLWKLQ�WKLV�JXLGH���,W
LV�UHFRPPHQGHG�WR�VWLOO�XVH�WKLV�FRPPXQLW\�DV�D�FDWFK�DOO�EXW�FORVHO\�VFUXWLQL]H�WKH�VWRFNLQJ�UDWH�YDOXHV�WR�UHIOHFW�SRRUHU�SURGXFWLRQ�

)227+,//6�3$5./$1'
F�WKLFN�EODFN�)RRWKLOOV�URXJK�IHVFXH��VXEPHVLF�ULFK�

F��URXJK�IHVFXH

(FRORJLFDO�6WDWXV�6FRUH�
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

/RZ�UDQJH�RI�(665�UHIOHFWV�VHHGLQJ�RQ�QRQ�JUDVVODQG�VRLOV

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
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)3%����3DUU\�RDWJUDVV���7LPRWK\

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�ZRRGVLL�
&20021�:,/'�526(

������

�3RWHQWLOOD�IUXWLFRVD�
6+58%%<�&,148()2,/

������
)RUE

�7KHUPRSVLV�UKRPELIROLD�
*2/'(1�%($1

������

�*HXP�WULIORUXP�
7+5((�)/2:(5('�$9(16

������
*UDVV

�)HVWXFD�LGDKRHQVLV�
%/8(%81&+�)(6&8(

��������

�)HVWXFD�FDPSHVWULV�
)227+,//6�528*+�)(6&8(

��������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

��������

�'DQWKRQLD�SDUU\L�
3$55<�2$7�*5$66

����������

�$JURS\URQ�WUDFK\FDXOXP�
6/(1'(5�:+($7�*5$66

������

�3KOHXP�SUDWHQVH�
7,027+<

���������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�������������������������������������������������������������

$VSHFW��(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG����

6RLO�6XEJURXS��2�%/��2�*/��2�5
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�'DQWKRQLD�3DUU\LL���3KOHXP�SUDWHQVH�
������������7KLV�FRPPXQLW\�LV�D�GLVFOLPD[�UHSUHVHQWDWLRQ�RI�D�3DUU\�RDW�JUDVV���)RRWKLOOV�URXJK�IHVFXH�FRPPXQLW\�W\SH��,W�RFFXUV�RQ�WKLQ�EUHDNV
RU�VWURQJ�PLG� WR�XSSHU�VORSHV� WKDW�DUH�ZHOO�RU� UDSLGO\�GUDLQHG�� �$V�ZLWK� LWV�53&�� WKH�PRVW�FRPPRQ�QDWLYH�JUDVV� LV�VWLOO�3DUU\�RDW�JUDVV�
DOWKRXJK� WKH�SUHVHQFH�RI� WLPRWK\�DQG�RWKHU� LQFUHDVHUV� LQGLFDWHV�GLVWXUEDQFH��&RQWLQXHG�KHDY\�GLVWXUEDQFH�ZLOO� IXUWKHU� UHGXFH�3DUU\�RDW
JUDVV�DQG�LQFUHDVH�EDUH�VRLO�DQG�WKH�SUHVHQFH�RI�WLPRWK\�

)227+,//6�3$5./$1'
E�KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�

E��JUDVVODQG

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&
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)3%����7LPRWK\���.HQWXFN\�EOXHJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�ZRRGVLL�
&20021�:,/'�526(

������
)RUE

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

������

�(SLORELXP�DQJXVWLIROLXP�
&20021�),5(:(('

������

�$FKLOOHD�PLOOHIROLXP�
&20021�<$552:

�������

�&HUDVWLXP�DUYHQVH�
),(/'�0286(�($5�&+,&.:(('

�������

�*DOLXP�ERUHDOH�
1257+(51�%('675$:

�������

�$UWHPLVLD�OXGRYLFLDQD�
35$,5,(�6$*(:257

������

�*HUDQLXP�YLVFRVLVVLPXP�
67,&.<�3853/(�*(5$1,80

�������

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

�������
*UDVV

�)HVWXFD�LGDKRHQVLV�
%/8(%81&+�)(6&8(

������

�)HVWXFD�FDPSHVWULV�
)227+,//6�528*+�)(6&8(

������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

��������

�'DQWKRQLD�SDUU\L�
3$55<�2$7�*5$66

�������

�$JURS\URQ�WUDFK\FDXOXP�
6/(1'(5�:+($7�*5$66

������

�3KOHXP�SUDWHQVH�
7,027+<

����������

�&DUH[�
81',))(5(17,$7('�6('*(

�������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH����������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG����

6RLO�6XEJURXS��2�%/��2�5
6RLO�6HULHV�

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\��

(OHYDWLRQ��UDQJH�������0

�3KOHXP�SUDWHQVH���3RD�3UDWHQVLV�
������������7KLV�SODQW�FRPPXQLW\�UHSUHVHQWV�KHDYLO\�GLVWXUEHG�PLG�WR�XSSHU�VORSH��WHUUDFH�DQG�FUHVW�KLOOWRS�SRVLWLRQV��,W�FRPPRQO\�RFFXUV�RQ�RU
QHDU�WKLQ�EUHDNV�RQ�VKDOORZ�ORDP\�VZDOHV��,W�GLIIHUV�IURP�WKH�.HQWXFN\�EOXHJUDVV���7LPRWK\���&RPPRQ�'DQGHOLRQ��)3%���FRPPXQLW\�PDLQO\
GXH�WR�VORSH�SRVLWLRQ���7KH�UHIHUHQFH�SODQW�FRPPXQLW\�LV�OLNHO\�HLWKHU�D�GU\�)RRWKLOOV�URXJK�IHVFXH���3DUU\�RDW�JUDVV���,GDKR�IHVFXH��)3$���RU
D� 3DUU\� RDW� JUDVV� �� )RRWKLOOV� URXJK� IHVFXH�� ,GDKR� IHVFXH� �)3$��� FRPPXQLW\� W\SH�� EXW� KLJK� GLVWXUEDQFH� KDV� DOORZHG� WKH� VLJQLILFDQW
HVWDEOLVKPHQW� RI� WLPRWK\� DV� ZHOO� DV� D� GLYHUVLW\� RI� IRUEV�� � 7KH� 6WDWH� DQG� 7KUHVKROG�PRGHO� �:HVWRE\� HW� DO�� ������ VXJJHVWV� WKDW� WKHVH
FRPPXQLWLHV�PD\�VWDELOL]H�ZLWK�VLJQLILFDQW�SRUWLRQV�RI�WLPRWK\�QHYHU�UHFHGLQJ��EXW� ORFDO� LQIRUPDWLRQ�IURP�WKH�0RQWDQH�VXJJHVWV�WKDW�GULHU
VLWHV� KDYH� D� JUHDWHU� SRWHQWLDO� WR� UHFRYHU� WR� UHVHPEOH� WKHLU� UHIHUHQFH� SODQW� FRPPXQLW\� WKDQ� RQHV� ZLWK�PRUH�PRLVWXUH� �:LOORXJKE\� DQG
$OH[DQGHU�������

)227+,//6�3$5./$1'
E�KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�

E��JUDVVODQG

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&
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)3%�����:KHDWJUDVV���)RRWKLOOV�URXJK�IHVFXH

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

������

�6\PSKRULFDUSRV�RFFLGHQWDOLV�
612:%(55<��%8&.%586+�

�������
)RUE

�/DWK\UXV�RFKUROHXFXV�
&5($0�&2/25('�9(7&+/,1*

������

�$UWHPLVLD�IULJLGD�
3$6785(�6$*(:257

������

�9LFLD�DPHULFDQD�
:,/'�9(7&+

������
*UDVV

�)HVWXFD�LGDKRHQVLV�
%/8(%81&+�)(6&8(

�������

�)HVWXFD�FDPSHVWULV�
)227+,//6�528*+�)(6&8(

���������

�$JURS\URQ�GDV\VWDFK\XP�
1257+(51�:+($7�*5$66

���������

�'DQWKRQLD�SDUU\L�
3$55<�2$7�*5$66

��������

�&DUH[�SHQV\OYDQLFD�
681�/29,1*�6('*(

�������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��68%0(6,&��

1XWULHQW�5HJLPH��0(627523+,&��

6ORSH��������������������������������������������������

$VSHFW��(DVWHUO\����:HVWHUO\��
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG�����

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�$JURS\URQ�VSS����)HVWXFD�FDPSHVWULV�
������������7KLV�SODQW�FRPPXQLW\�JHQHUDOO\�RFFXUV�RQ�ORDP\�WR�WKLQ�EUHDN�VLWHV�LQ�KLOO\�WHUUDLQ��,W�WHQGV�WR�EH�GULHU�WKDQ�)RRWKLOOV�URXJK�IHVFXH��
3DUU\�RDW�JUDVV���,GDKR�IHVFXH��)3$���RU�3DUU\�RDW�JUDVV���)RRWKLOOV�URXJK�IHVFXH���,GDKR�IHVFXH��)3$���FRPPXQLWLHV�DV�LW�LV�RIWHQ�RQ�VWHHS
VORSHV�ZKHUH�ZLQWHU�&KLQRRN�ZLQGV�FRPPRQO\�H[SRVH� WKLV�JUDVVODQG� W\SH�� ,W� LV�FRQVLGHUHG� WUDQVLWLRQDO� WR� WKH�*UDVVODQG�1DWXUDO�5HJLRQ
ZKHUH�D�VLPLODU�FRPPXQLW\�RFFXUV�LQ�WKH�)RRWKLOOV�)HVFXH�6XEUHJLRQ��))$������+HUH��H[SRVHG�VORSHV�H[SUHVV�GULHU�FRQGLWLRQV�DQG�SURPRWH
WKH�JURZWK�RI�ZKHDW�JUDVVHV���,QFUHDVHG�JUD]LQJ�SUHVVXUH�ZLOO�IXUWKHU�LQFUHDVH�WKH�DEXQGDQFH�RI�WKH�ZKHDW�JUDVVHV�RQ�WKHVH�VLWHV��$GDPV
HW�DO���������
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7.0 Foothills Parkland Shrublands 
 
Three vegetation types are considered to represent the vegetation on the rolling to hilly 
topography of the Foothills Parkland.  These are foothills fescue grasslands, willow 
shrublands, and aspen forests (Natural Regions Committee 2006).   Shrubland 
communities occur in valley bottoms, depressional areas, and on moist upland seepage 
areas. These commonly occur on moderately to imperfectly drained sites on fine textured 
glaciolacustrine parent materials.  These soils are often classed as moist Chernozems 
except in the wettest, most poorly drained sites that change to Orthic Gleysols (Natural 
Regions Committee 2006).   
 
Willow is the most common woody species in these shrublands.  Bebb willow in 
particular is the most common willow.  It prefers better drained sites and is often 
associated with the scattered willow grove lands that are typical of the Foothills Parkland.  
A frequent community type for Bebb willow is the Bebb willow – Snowberry – Rose 
(FPC4).  It occurs on subhygric / rich upland ecological sites where snow and other 
moisture tend to accumulate.  As these communities mature in the absence of 
disturbance, white spruce will slowly establish, and potentially change to a forest type 
(Jaques and Corbin 1981).  Historically, climatic fluctuations, grazing, and fire have 
negated this succession.  Although snowberry and rose are common shrubs under the 
willow in the plots analyzed for this guide, others have suggested that species such as red 
osier dogwood should be more common (Thompson and Hansen 2003).  It has been 
suggested that historic fire and grazing disturbance has reduced these shrubs on these 
sites. 
 
Further upland in swales and snow catchment areas willow cover declines and rose, 
snowberry, and saskatoon increase.  These areas are transitional from grassland to forest, 
and without disturbance may undergo succession to forested communities.  Silverberry 
can also occur on upland sites that have some overland flow that provides additional 
moisture (Thompson and Hansen 2002).  Silverberry prefers well-drained, coarse-
textured soils and can form thickets in moist seepage areas and also within the riparian 
zones of streams and rivers. 
 
Lowland shrublands are found in marshy or boggy sites and are often considered the 
edaphic climax communities on these sites since the wet cool soil conditions often 
prevent any further succession to forest.  These appear along wetlands and riparian areas 
of streams and rivers.  The extent and type of shrub cover is highly dependent on the 
proximity of the water table. Colonization by willow and other shrubs begins on the drier 
edges of sedge meadows and streams.  Flat leaved or yellow willow is commonly found 
adjacent to open water or sedge wetlands.  These species will then give way to basket 
willow as the water level decreases, and finally to Bebb willow.  The understory species 
most often associated with these shrublands include wire rush, beaked sedge, water 
sedge, other wetland sedges, and horsetail on the wettest sites. Water sedge indicates a 
calcium rich environment often in stagnant water (Beckingham 1994; MacKinnon et. al. 
1992).  Beaked sedge indicates nitrogen rich conditions with flowing water (Beckingham 
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1994).  Marsh reed grass, tufted hair grass and some drier sedges occur as the site dries 
out.   
 
Three biophysical factors that influence shrub ecology in the Parkland are climatic shifts, 
fire, and grazing.  Extended cooler / wetter periods can increase the moisture and raise 
the water table in low lying areas.  This promotes an increase in shrub growth into 
marginal areas.  Conversely, drier periods will reduce the water table and increase the 
prevalence of dead and decadent shrubs.  Historically, fire was both a natural and 
anthropogenic disturbance in western Canada (Morgan 1980).  The wet conditions in the 
centers of these low lying shrub communities decreases the severity of fire effects, 
however marginal areas will burn readily, especially during drier climatic periods.  
Grazing has also been an important part of shrub ecology.  Prior to European settlement 
large herds of migrating bison would utilize these woody communities for their high 
productivity, browse, shade, and shelter from storms (Alexander 1995).  The occupation 
of these herds would have set back the shrublands, allowing faster recovering grassland 
species to establish. 
 
Today, grazing is still considered a factor that helps maintain the balance of the 
shrublands, aspen forest, and grasslands of the Foothills Parkland.  In fact exclusion of 
fires and elimination of the large herds of free ranging bison has been cited as the reason 
for an increase in woody plant species within the Parkland natural region since European 
settlement (Alexander 1995).  However, overgrazing or excessive disturbance can lead to 
the degradation of rangeland and its abilities of sustainable production and provision of 
key ecological functions.  Overgrazing can be described as a regime where range plants 
are grazed too intensely, too frequently, or at the wrong time (Range Management 
Branch 2010).  Overgrazing on shrublands in the Foothills Parkland leads to reduced 
vigour in the shrubs and the replacement of some shrubs with those less palatable.   
Commonly, overgrazing has the effect of drying a site out, and increasing soil exposure 
(Thompson and Hansen 2003).  When this happens, Kentucky bluegrass and timothy 
often invade the understory and become the dominant grass.   
 
Successional pathway of shrublands in the Foothills Parkland is not completely clear due 
primarily from the lack of plots collected for this guide.  In cases so far, a common effect 
is the site will decrease in shrub cover, dry out, and the understory will become 
dominated with Kentucky bluegrass.  For instance, the Bebb willow – Snowberry – Rose 
(FPC4) community will move to a Bebb willow / Kentucky bluegrass (FPC5) community 
whose understory is primarily Kentucky bluegrass, timothy, and dandelion.  The same 
transition occurs from the Basket willow / Awned (water) sedge (FPC11) to the Basket 
willow / Kentucky bluegrass (FPC12) community. 
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Figure 6.   Shrubland ecological sites on the Foothills Parkland edatopic grid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.   Slope position of shrubland plant communities in the Foothills Parkland.
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Table 3.  Foothills Parkland Shrubland Communities 
 

Ecological Site  Ecosite Phase  
Reference Plant 

Community  
Successional Community 

Types 
 Modified Community 

Types  
Harvesting 
Succession  

FPC1 Rose - 
Snowberry  

FPC2 Snowberry - Rose / 
Kentucky bluegrass  

    

<RPC Not Described> 
FPC3 Silverberry/Kentucky 
bluegrass  

    

e snowberry-
silverberry 

(mesic/rich)  
e3 shrubland  

<RPC Not Described> 
 FPC16 Bebb willow - 
snowberry / hairy wildrye 

    

FPC4 Bebb willow - 
Snowberry – Rose  

 FPC6 Bebb willow / Cow 
parsnip / Sedge 

FPC5 Bebb willow / 
Kentucky bluegrass 

FPC15 Bebb willow / cow 
parsnip / Canada goldenrod 

    

<RPC Not Described> FPC7 Sandbar willow      

f red osier 
dogwood 

(subhygric/rich)  
f3 shrubland 

<RPC Not Described> 
 FPC8 Water birch - 
Silverberry / Timothy 

    

g horsetail 
(hygric/rich)  

g3 shrubland 
FPC9 Bebb willow / 
Horsetail / Sedge 

      

FPC10 Basket willow        
FPC11 Basket willow / 
Awned (Water) sedge  

FPC12 Basket willow / 
Kentucky bluegrass  

    

FPC13 Flat leaved 
willow / Water 
(Beaked) sedge  

      
h fen 

(subhydric/rich)  
h1 shrubby fen  

FPC14 Yellow willow / 
Water sedge  
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�������
)RUE

�(SLORELXP�DQJXVWLIROLXP�
&20021�),5(:(('

�������

�$VWHU�FLOLRODWXV�
/,1'/(<
6�$67(5

������

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

������

�*HUDQLXP�ULFKDUGVRQLL�
:,/'�:+,7(�*(5$1,80

�������
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

�������

�&DUH[�
81',))(5(17,$7('�6('*(

��������

Q ��

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH���������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��9HU\�UDSLGO\�GUDLQHG������:HOO�GUDLQHG������,PSHUIHFWO\
GUDLQHG������3RRUO\�GUDLQHG������9HU\�SRRUO\�GUDLQHG����
6RLO�6XEJURXS��2�%/��2�+*��5�+*��5�*��7�)
6RLO�6HULHV�

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�����������0

�6DOL[�EHEELDQD���6\PSKRULFDUSRV�VSS����5RVD�DFLFXODULV�
������������7KLV�FRPPXQLW\�LV�W\SLFDO�RI�WKH�ZLOORZ�JURYHODQGV�VFDWWHUHG�WKURXJKRXW�)RRWKLOOV�3DUNODQG�VXEUHJLRQ���,W�WHQGV�WR�JURZ�RQ�DUHDV
ZKHUH�PRLVWXUH�DFFXPXODWHV�HLWKHU�E\�VQRZ�RU�GUDLQDJH�IURP�VXUURXQGLQJ�DUHDV���-DTXHV�DQG�&RUELQ��������GHVFULEHG�D�VLPLODU�FRPPXQLW\
LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�VXEUHJLRQ�WKDW�ZDV�GRPLQDWHG�E\�6FRXOHU
V�DQG�%HEE
V�ZLOORZ�DQG�IRXQG�RQ�QRUWK�DQG�HDVWHUO\�VORSHV�ZLWK�WKLFN
KXPXV�OD\HUV��,QGLFDWLRQV�ZHUH�WKLV�FRPPXQLW\�W\SH�ZRXOG�HYHQWXDOO\�VXFFHHG�WR�ZKLWH�VSUXFH�LQ�WKH�DEVHQFH�RI�GLVWXUEDQFH��7KRPSVRQ
DQG�+DQVHQ��������GHVFULEHG�D�%HEE
V�ZLOORZ���5HG�RVLHU�GRJZRRG�FOLPD[�FRPPXQLW\�LQ�WKH�3DUNODQG�QDWXUDO�UHJLRQ�RI�$OEHUWD���7KH�SORWV
LQ�WKLV�JXLGH�XVHG�WR�GHVFULEH�WKLV�FRPPXQLW\�KRZHYHU�KDYH�RQO\�D�VPDOO�FRYHU�RI�UHG�RVLHU�GRJZRRG��� ,W� LV�SRVVLEOH�WKDW�WKH�KLVWRULF�ILUH
UHJLPH�DQG�JUD]LQJ�SUHVVXUH�WKURXJKRXW�WKLV�VXEUHJLRQ�E\�ERWK�OLYHVWRFN�DQG�ZLOGOLIH�IDYRXUV�WKH�JURZWK�RI�VQRZEHUU\�DQG�URVH�RYHU�UHG
RVLHU�GRJZRRG���7KRPSVRQ�DQG�+DQVHQ��������DOVR�KDG�D�VPDOO�FRPSRQHQW�RI�FRZ�SDUVQLS�LQ�WKH�FRPPXQLW\�GHVFULEHG���$OWKRXJK�WKH���
SORWV� GHVFULEHG� KHUH� GLG� QRW� KDYH� DQ\�� ILHOG� REVHUYDWLRQV� VXJJHVW� WKDW� FRZ� SDUVQLS� FDQ�PDNH� XS� DV�PXFK� DV� ���� RI� WKH� XQGHUVWRU\
�&DUVFDOOHQ�������3HUV��&RPP���� �7KLV�FRPPXQLW\� VKRXOG�EH� UDWHG�ZLWK� WKH� IRUHVW� UDQJH�KHDOWK�DVVHVVPHQW�GXH� WR� WKH�SUHVHQFH�RI� WDOO
VKUXEV�

)227+,//6�3$5./$1'
I�UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�

I��VKUXEODQG

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[
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)3&����%HEE�ZLOORZ���.HQWXFN\�EOXHJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�6DOL[�SHWLRODULV�
%$6.(7�:,//2:
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�6DOL[�EHEELDQD�
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�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

���������

�3KOHXP�SUDWHQVH�
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�������
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1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH����������������������������������������������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��:HOO�GUDLQHG������,PSHUIHFWO\�GUDLQHG����

6RLO�6XEJURXS��2�%/��*/�%/��2�*/
6RLO�6HULHV�

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�6DOL[�EHEELDQD���3RD�SUDWHQVLV�
������������7KLV�FRPPXQLW\�W\SH�UHSUHVHQWV�WKH�JUD]LQJ�GLVFOLPD[�RI�WKH�%HEE
V�ZLOORZ���6QRZEHUU\���5RVH��)3&���FRPPXQLW\�W\SH���&RQWLQXHG
KHDY\�JUD]LQJ�SUHVVXUH�FDQ�GU\�RXW�DQG�RSHQ�XS�WKH�RYHUVWRU\�YHJHWDWLRQ��7KRPSVRQ�DQG�+DQVHQ���������7KLV�H[SRVHV�WKH�VRLO�DQG�DOORZV
.HQWXFN\�EOXHJUDVV�� WLPRWK\�DQG�GDQGHOLRQ� WR� LQYDGH��7KLV� FRPPXQLW\� W\SH�FDQ�EH�SURGXFWLYH�EHFDXVH�RI� WKH� IDYRXUDEOH�PRLVWXUH�DQG
QXWULHQW�UHJLPH��7KLV�FRPPXQLW\�VKRXOG�EH�UDWHG�ZLWK�WKH�IRUHVW�UDQJH�KHDOWK�DVVHVVPHQW�

)227+,//6�3$5./$1'
I�UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�

I��VKUXEODQG

(FRORJLFDO�6WDWXV�6FRUH��
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
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6KUXE
7UHH
7RWDO � � �
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)3&����%HEE�ZLOORZ���&RZ�SDUVQLS���6HGJH

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�6DOL[�EHEELDQD�
%($.('�:,//2:

����������

�5RVD�ZRRGVLL�
&20021�:,/'�526(
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�&RUQXV�VWRORQLIHUD�
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������

�6\PSKRULFDUSRV�RFFLGHQWDOLV�
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:,/'�675$:%(55<

�������

�9LFLD�DPHULFDQD�
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�������

�*HUDQLXP�ULFKDUGVRQLL�
:,/'�:+,7(�*(5$1,80

�������
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17
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�3RD�SUDWHQVLV�
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������
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�3KOHXP�SUDWHQVH�
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Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������9DULDEOH����
6RLO�'UDLQDJH��:HOO�GUDLQHG��

6RLO�6XEJURXS��2�%/��'�*/
6RLO�6HULHV��'9*��+)'

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�6DOL[�EHEELDQD���+HUDFOHXP�ODQDWXP���&DUH[�VSS��
������������7KLV�FRPPXQLW\�W\SH�LV�DQRWKHU�GLVFOLPD[�FRPPXQLW\�WR�WKH�%HEE�ZLOORZ���6QRZEHUU\���5RVH��)3&���FRPPXQLW\��SRWHQWLDOO\�EHWZHHQ
WKH�)3&��DQG�WKH�%HEE�ZLOORZ���.HQWXFN\�EOXHJUDVV��)3&���FRPPXQLW\�LQ�VXFFHVVLRQ���,W�PD\�UHSUHVHQW�VLWHV�WKDW�DUH�VOLJKWO\�PRUH�PRLVW
DQG�QXWULHQW�ULFK�LQGLFDWHG�E\�WKH�JURZWK�RI�FRZ�SDUVQLS���7KH�XQGHUVWRU\�RI�WKLV�FRPPXQLW\�LV�SDODWDEOH�WR�OLYHVWRFN�DQG�H[WHQVLYH�XWLOL]DWLRQ
ZLOO�FDXVH�IXUWKHU�GHFOLQH�RI�WKH�QDWLYH�VSHFLHV�DQG�WKH�DGYDQFHPHQW�RI�QRQ�QDWLYH�VXFK�DV�.HQWXFN\�EOXHJUDVV�DQG�WLPRWK\���7KH�IRUHVW
KHDOWK�UDQJH�DVVHVVPHQW�VKRXOG�EH�XVHG�ZKHQ�UDWLQJ�WKLV�VLWH�

)227+,//6�3$5./$1'
I�UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�

I��VKUXEODQG

(FRORJLFDO�6WDWXV�6FRUH�
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
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6KUXE
7UHH
7RWDO � � �
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)3&����6DQGEDU�ZLOORZ

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�DQJXVWLIROLD�
1$552:�/($)�&27721:22'

����
6KUXE

�6DOL[�H[LJXD�
6$1'%$5�:,//2:

�����
)RUE

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

����

�$VWHU�KHVSHULXV�
:(67(51�:,//2:�$67(5

����
*UDVV

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

����

�3KOHXP�SUDWHQVH�
7,027+<

����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�6DOL[�H[LJXD�
� � � � � � � � � � � �7KLV�FRPPXQLW\� W\SH�RFFXUV�RQ�PRLVW�DOOXYLDO�GHSRVLWV�ZKLFK�DUH�DGMDFHQW� WR�VWUHDPV�DQG�ULYHUV�� � ,W�FDQ�RFFXU� LQ� WKH�)RRWKLOOV
3DUNODQG��EXW�LV�FRQVLGHUHG�D�VKRUW�WHUP�HDUO\�VXFFHVVLRQDO�SODQW�FRPPXQLW\�IROORZLQJ�D�PDMRU�IORRG�GLVWXUEDQFH���,W�FDQ�SHUVLVW�IRU�VRPH
WLPH� LI� WKH� VLWH� LV� VXEMHFW� WR� IUHTXHQW� IORRGLQJ��+RZHYHU� LQ� WKH� DEVHQFH� RI� GLVWXUEDQFH� DQG� D�PRUH� FRQVLVWHQW�PRLVWXUH� UHJLPH�� LW�PD\
HYHQWXDOO\�XQGHUJR�VXFFHVVLRQ�WR�D�EDOVDP�SRSODU�RU�\HOORZ�ZLOORZ�GRPLQDWHG�FRPPXQLW\�W\SH��7KRPSVRQ�DQG�+DQVHQ���������7\SLFDOO\
WKHUH�LV� OLWWOH�XQGHUVWRU\�YHJHWDWLRQ�IRXQG�LQ�WKLV�FRPPXQLW\�W\SH�DV�WKH�VDQGEDU�ZLOORZ
V�GHQVH�VWDQGV�LQKLELW� OLYHVWRFN�DFFHVV���7KH�SORW
GHVFULEHG�KHUH�KRZHYHU�KDV�KDG�VRPH�GLVWXUEDQFH�LQGLFDWHG�E\�WKH�.HQWXFN\�EOXHJUDVV��WLPRWK\��DQG�GDQGHOLRQ�LQ�WKH�XQGHUVWRU\���7KLV
FRPPXQLW\�VKRXOG�EH�UDWHG�ZLWK�WKH�IRUHVW�UDQJH�KHDOWK�

)227+,//6�3$5./$1'
I�UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�

I��VKUXEODQG

(FRORJLFDO�6WDWXV�6FRUH�
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[
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)3&����:DWHU�ELUFK���6LOYHUEHUU\���7LPRWK\

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�6DOL[�EHEELDQD�
%($.('�:,//2:

����

�&RUQXV�VWRORQLIHUD�
5('�26,(5�'2*:22'

����

�(ODHDJQXV�FRPPXWDWD�
6,/9(5%(55<
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�%HWXOD�RFFLGHQWDOLV�
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)RUE
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����
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�3KOHXP�SUDWHQVH�
7,027+<
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�&DUH[�
81',))(5(17,$7('�6('*(

����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�%HWXOD�RFFLGHQWDOLV���6LOYHUEHUU\���3KOHXP�SUDWHQVH�
������������7KLV�FRPPXQLW\�W\SH�LV�IRXQG�RQ�DOOXYLDO�WHUUDFHV��VWUHDPEDQNV��DEDQGRQHG�FKDQQHOV�RQ�ULYHU�IORRGSODLQV�DQG�PRLVW�DUHDV�DURXQG
VSULQJV� DQG� VHHSV� �7KRPSVRQ� DQG� +DQVHQ� ������� ,W� LV� PRUH� FRPPRQ� LQ� WKH� VRXWKHUQ� SDUW� RI� WKH� )RRWKLOOV� 3DUNODQG� VXEUHJLRQ� QHDU
:DWHUWRQ�/DNHV�1DWLRQDO�3DUN�� � ,W� FRXOG�EH� FRQVLGHUHG�RQ� WKH�ZHWWHU�ERXQGDULHV�RI� WKLV�HFRVLWH�� �/LYHVWRFN�JHQHUDOO\�GR�QRW�SUHIHU� WKLV
FRPPXQLW\�W\SH�EHFDXVH�RI�WKH�GHQVH�QDWXUH�RI�WKH�VKUXE�OD\HU��EXW�KHDY\�JUD]LQJ�SUHVVXUH�FDQ�UHGXFH�WKH�QDWLYH�YHJHWDWLRQ�LQFOXGLQJ�WKH
VKUXE�FRYHU�DQG�DOORZ�.HQWXFN\�EOXHJUDVV��VPRRWK�EURPH�RU�WLPRWK\�WR�LQYDGH�DV�LW�KDV�LQ�WKH�VLQJOH�SORW�GHVFULEHG�KHUH���7KLV�FRPPXQLW\
VKRXOG�EH�UDWHG�ZLWK�WKH�IRUHVW�UDQJH�KHDOWK�DVVHVVPHQW�

)227+,//6�3$5./$1'
I�UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�

I��VKUXEODQG

(FRORJLFDO�6WDWXV�6FRUH�
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[
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)3&����%HEE�ZLOORZ���+RUVHWDLO���6HGJH

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ
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�3LFHD�JODXFD�
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%/8(-2,17

�����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�6DOL[�EHEELDQD���(TXLVHWXP�DUYHQVH���&DUH[�DWKHURGHV�
� � � � � � � � � � � �7KLV�FRPPXQLW\� W\SH� LV�DPRQJ�WKH�ZHWWHVW�DQG�PRVW�QXWULHQW�ULFK�%HEE�ZLOORZ�GRPLQDWHG�FRPPXQLW\� W\SHV�ZLWKLQ� WKH�)RRWKLOOV
3DUNODQG�VXEUHJLRQ�� �6HHSDJH�DQG�KLJK�ZDWHU� WDEOHV�FDQ�EH�H[SHFWHG�� �%DOVDP�SRSODU� DQG�DVSHQ� WHQG� WR�HVWDEOLVK�HDVLO\�DQG�ZLWKRXW
GLVWXUEDQFH�VXFFHVVLRQ�ZLOO�XOWLPDWHO\�EH�WR�D�ZKLWH�VSUXFH�FOLPD[�FRPPXQLW\��7KRPSVRQ�DQG�+DQVHQ���������7KLV�KRZHYHU�LV�D�YHU\�VORZ
SURJUHVVLRQ�DQG�QRW�FRPPRQ�LQ�WKH�)RRWKLOOV�3DUNODQG�GXH�WR�WKH�SDVW�RFFXUUHQFHV�RI�WKH�QDWXUDO�ILUH�UHJLPH�DQG�RWKHU�GLVWXUEDQFH�IDFWRUV
LQ� WKH� VXEUHJLRQ�� � /LYHVWRFN� SUHVVXUH� FDQ�GDPDJH� WKH� VRLO� SURILOH� GXH� WR� WKH�ZHW� FRQGLWLRQV�� �+HDY\� JUD]LQJ� SUHVVXUH�ZLOO� RIWHQ� FDXVH
KXPPRFNV�� SXJJLQJ�� DQG� RWKHU� HURVLRQ� IHDWXUHV�� UHGXFH� DYDLODEOH� VRLO� PRLVWXUH� DQG� OHDG� WR� LQYDVLRQ� E\� .HQWXFN\� EOXHJUDVV�� 7KLV
FRPPXQLW\�VKRXOG�EH�UDWHG�ZLWK�WKH�IRUHVW�UDQJH�KHDOWK�DVVHVVPHQW�

)227+,//6�3$5./$1'
J�KRUVHWDLO��K\JULF�ULFK�

J��VKUXEODQG

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �������������$80�$&
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)3&�����%DVNHW�ZLOORZ

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�6DOL[�SHWLRODULV�
%$6.(7�:,//2:

�����

�6DOL[�EHEELDQD�
%($.('�:,//2:

����
)RUE

�5XPH[�RFFLGHQWDOLV�
:(67(51�'2&.

����
*UDVV

�&DUH[�DWKHURGHV�
$:1('�6('*(

����

�&DUH[�URVWUDWD�
%($.('�6('*(

����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�6DOL[�SHWLRODULV�
������������%DVNHW�ZLOORZ�RFFXUV�DURXQG�VORXJKV��GHSUHVVLRQDO�ZHWODQGV�DQG�ZHW�PHDGRZV��XVXDOO\�LQ�D�QDUURZ�ULSDULDQ�EDQG��7KRPSVRQ�DQG
+DQVHQ��������7KLV�SDUWLFXODU�FRPPXQLW\�RFFXSLHV�VOLJKWO\�GULHU�VLWHV�WKDQ�WKH�%DVNHW�ZLOORZ���$ZQHG�VHGJH��)3&����FRPPXQLW\�W\SH���,Q
WKH�DEVHQFH�RI�GLVWXUEDQFH�WKHVH�VWDQGV�EHFRPH�YHU\�GHQVH�DQG�DUH�DOPRVW�FRPSOHWHO\�GRPLQDWHG�E\�EDVNHW�ZLOORZ��7KLV�GHQVH�FRYHU�DQG
ZHW�FRQGLWLRQV�WHQGV�WR�UHVWULFW�OLYHVWRFN�PRYHPHQW��7KLV�FRPPXQLW\�VKRXOG�EH�UDWHG�XVLQJ�WKH�IRUHVW�UDQJH�KHDOWK�DVVHVVPHQW�

)227+,//6�3$5./$1'
K�IHQ���VXEK\GULF�ULFK�

K��VKUXEE\�IHQ

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&
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)3&�����%DVNHW�ZLOORZ���$ZQHG��:DWHU��VHGJH

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3LFHD�JODXFD�
:+,7(�6358&(

������
6KUXE

�6DOL[�SHWLRODULV�
%$6.(7�:,//2:

����������

�%HWXOD�JODQGXORVD�
%2*�%,5&+

�������

�6DOL[�SODQLIROLD�
)/$7�/($9('�:,//2:

�������
)RUE

�$VWHU�FLOLRODWXV�
/,1'/(<
6�$67(5

������

�7KDOLFWUXP�YHQXORVXP�
9(,1<�0($'2:�58(

������
*UDVV

�&DUH[�DWKHURGHV�
$:1('�6('*(

��������

�'HVFKDPSVLD�FHVSLWRVD�
78)7('�+$,5�*5$66

������

�&DUH[�DTXDWLOLV�
:$7(5�6('*(

���������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH������������

$VSHFW��(DVWHUO\������6RXWKHUO\����
6RLO�'UDLQDJH��3RRUO\�GUDLQHG�����

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ��6&$����6&$���

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�6DOL[�SHWLRODULV���&DUH[�DWKHURGHV��&�DTXDWLOLV�
������������%DVNHW�ZLOORZ�RFFXUV�DURXQG�VORXJKV��GHSUHVVLRQDO�ZHWODQGV�DQG�ZHW�PHDGRZV��XVXDOO\�LQ�D�QDUURZ�EDQG��7KRPSVRQ�DQG�+DQVHQ
��������7KH�VRLOV�RI�WKLV�FRPPXQLW\�WHQG�WR�EH�GULHU�WKDQ�WKH�)ODW�OHDYHG�ZLOORZ�GRPLQDWHG�FRPPXQLW\�W\SHV��EXW�DUH�ZHWWHU�WKDQ�WKH�%HEE
ZLOORZ�GRPLQDWHG�FRPPXQLWLHV��7KLV�FRPPXQLW\� LV�VOLJKWO\�PRLVWHU� WKDQ� WKH�%DVNHW�ZLOORZ�FRPPXQLW\� W\SH�DOVR�GHVFULEHG� LQ� WKLV�HFRVLWH
SKDVH� DV� LQGLFDWHG� E\� WKH� VXEVWDQWLDO� DPRXQWV� RI� VHGJHV�� � %DVNHW� ZLOORZ� LV� QRW� SDUWLFXODUO\� SDODWDEOH� WR� ZLOG� XQJXODWHV�� KRZHYHU� WKH
XQGHUVWRU\�VKUXEV�DQG�IRUEV�FDQ�SURYLGH�D�VXEVWDQWLDO�DPRXQW�RI� IRUDJH��+HDY\�JUD]LQJ�RI�WKLV�FRPPXQLW\�ZLOO�DOORZ�.HQWXFN\�EOXHJUDVV
DQG� WLPRWK\� WR� LQYDGH� WR� IRUP� WKH�%DVNHW�ZLOORZ� �� .HQWXFN\� EOXHJUDVV� �)3&���� FRPPXQLW\� W\SH�� � 6RLO� GLVWXUEDQFH� FDQ� DOVR� EHFRPH�D
SUREOHP�ZLWK�KXPPRFNV�DQG�SXJJLQJ���7KLV�FRPPXQLW\�VKRXOG�EH�UDWHG�ZLWK�WKH�IRUHVW�UDQJH�KHDOWK�DVVHVVPHQW�

)227+,//6�3$5./$1'
K�IHQ���VXEK\GULF�ULFK�

K��VKUXEE\�IHQ

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
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)3&�����%DVNHW�ZLOORZ���.HQWXFN\�EOXHJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�6DOL[�SHWLRODULV�
%$6.(7�:,//2:

����������

�6DOL[�EHEELDQD�
%($.('�:,//2:

������
)RUE

�+HUDFOHXP�ODQDWXP�
&2:�3$561,3

������

�3RWHQWLOOD�JUDFLOLV�
*5$&()8/�&,148()2,/

��������

�7KDOLFWUXP�YHQXORVXP�
9(,1<�0($'2:�58(

�������

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

������
*UDVV

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

����������

�3KOHXP�SUDWHQVH�
7,027+<

��������

�&DUH[�ODQXJLQRVD�
:22//<�6('*(

�������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�����������0

�6DOL[�SHWLRODULV���3RD�SUDWHQVLV�
������������7KLV�FRPPXQLW\�W\SH�UHSUHVHQWV�D�JUD]LQJ�GLVFOLPD[�RI�WKH�%DVNHW�ZLOORZ���$ZQHG�VHGJH��)3&����FRPPXQLW\���%DVNHW�ZLOORZ�LV�QRW
SDUWLFXODUO\�SDODWDEOH�WR�OLYHVWRFN��EXW�KHDY\�JUD]LQJ�RI�WKH�XQGHUVWRU\�ZLOO�RSHQ�WKH�VLWH�XS��GU\�LW�RXW��DQG�DOORZ�.HQWXFN\�EOXHJUDVV�DQG
WLPRWK\� WR� LQYDGH�� 2QFH� HVWDEOLVKHG� WKHVH� LQWURGXFHG� VSHFLHV� DUH� YHU\� SDODWDEOH� WR� OLYHVWRFN� DQG� WKLV� FRPPXQLW\� W\SH� FDQ� EHFRPH
H[WHQVLYHO\�XWLOL]HG�� �6RLO�HURVLRQ�FDQ�EHFRPH�D�SUREOHP�ZLWK�KXPPRFNV�DQG�SXJJLQJ�� �7KLV�FRPPXQLW\�VKRXOG�EH�UDWHG�ZLWK� WKH� IRUHVW
UDQJH�KHDOWK�DVVHVVPHQW�

)227+,//6�3$5./$1'
K�IHQ���VXEK\GULF�ULFK�

K��VKUXEE\�IHQ

(FRORJLFDO�6WDWXV�6FRUH��
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&
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)3&�����)ODW�OHDYHG�ZLOORZ���:DWHU��%HDNHG��VHGJH

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3LFHD�JODXFD�
:+,7(�6358&(

������
6KUXE

�%HWXOD�JODQGXORVD�
%2*�%,5&+

�������

�6DOL[�SODQLIROLD�
)/$7�/($9('�:,//2:

����������

�6DOL[�PDFFDOOLDQD�
9(/9(7�)58,7('�:,//2:

�������
)RUE

�(TXLVHWXP�DUYHQVH�
&20021�+256(7$,/

�������

�*HXP�PDFURSK\OOXP�
/$5*(�/($9('�<(//2:�$9(16

������
*UDVV

�&DUH[�DWKHURGHV�
$:1('�6('*(

������

�&DUH[�URVWUDWD�
%($.('�6('*(

��������

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

�������

�&DUH[�DTXDWLOLV�
:$7(5�6('*(

��������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH��������������

$VSHFW��/HYHO�����
6RLO�'UDLQDJH��9HU\�SRRUO\�GUDLQHG�����

6RLO�6XEJURXS��7<�)
6RLO�6HULHV�

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�6DOL[�SODQLIROLD���&DUH[�DTXDWLOLV��&��URVWUDWD�
� � � � � � � � � � � �7KLV�FRPPXQLW\� LV�RQH�RI� WKH�ZLOORZ�GRPLQDWHG�FRPPXQLWLHV�GHVFULEHG� LQ� WKH�)RRWKLOOV�3DUNODQG�VXEUHJLRQ��)ODW� OHDYHG�ZLOORZ
SUHIHUV�DUHDV�ZKHUH�WKH�ZDWHU�WDEOH�LV�VKDOORZ��DQG�LV�IRXQG�DVVRFLDWHG�ZLWK�PHDGRZ�DGMDFHQW�WR�ODNHV��VWUHDPV�DQG�VSULQJV��DV�ZHOO�DV
EURDG�YDOOH\�ERWWRPV�DQG�ZHW�VORSHV�� �7KRPSVRQ�DQG�+DQVHQ��������GHVFULEHG� WKLV�FRPPXQLW\� LQ� WKH�JUDVVODQG�QDWXUDO� UHJLRQ�� � ,W�ZDV
IRXQG�WKDW�DOWKRXJK�SURGXFWLRQ�LV�PRGHUDWH��FRQWLQXDOO\�ZHW�VRLOV�OLPLW�XVH�XQWLO�ODWH�VXPPHU�RU�IDOO���*UD]LQJ�GXULQJ�SHULRGV�ZKHUH�WKH�VRLOV
DUH�VDWXUDWHG�OHDGV�WR�GDPDJHG�SODQWV�DQG�VRLOV���&RQWLQXHG�RYHU�XVH�ZLOO� LQFUHDVH�WKH�SUHVHQFH�RI�%DOWLF�UXVK�DQG�.HQWXFN\�EOXHJUDVV�
7KLV�FRPPXQLW\�VKRXOG�EH�UDWHG�ZLWK�WKH�IRUHVW�UDQJH�KHDOWK�DVVHVVPHQW�

)227+,//6�3$5./$1'
K�IHQ���VXEK\GULF�ULFK�

K��VKUXEE\�IHQ

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
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)3&�����<HOORZ�ZLOORZ���:DWHU�VHGJH

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�EDOVDPLIHUD�
%$/6$0�323/$5

������
6KUXE

�6DOL[�SHWLRODULV�
%$6.(7�:,//2:

������

�6DOL[�EHEELDQD�
%($.('�:,//2:

������

�6DOL[�OXWHD�
<(//2:�:,//2:

���������
)RUE

�9LROD�FDQDGHQVLV�
:(67(51�&$1$'$�9,2/(7

������

�5XPH[�RFFLGHQWDOLV�
:(67(51�'2&.

������

�$VWHU�KHVSHULXV�
:(67(51�:,//2:�$67(5

������
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

��������

�'HVFKDPSVLD�FHVSLWRVD�
78)7('�+$,5�*5$66

��������

�&DUH[�DTXDWLOLV�
:$7(5�6('*(

��������

�-XQFXV�EDOWLFXV�
:,5(�586+

������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS��2�+*��5�*
6RLO�6HULHV�

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�6DOL[�OXWHD���&DUH[�DTXDWLOLV�
������������$FFRUGLQJ�WR�7KRPSVRQ�DQG�+DQVHQ���������WKLV�FRPPXQLW\�LV�W\SLFDOO\�IRXQG�DV�D�QDUURZ�EDQG�SDUDOOHO�WR�WKH�FKDQQHO�RQ�WKH�ORZHU
IORRGSODLQ�WHUUDFHV�RI�PDMRU�ULYHUV�LQ�WKH�UHJLRQ��,W�LV�PRUH�FRPPRQ�LQ�WKH�VRXWKHUQ�DQG�HDVWHUQ�SDUW�RI�WKH�VXEUHJLRQ��0RYLQJ�IXUWKHU�QRUWK�
\HOORZ�ZLOORZ�LV�RIWHQ�UHSODFHG�E\�WKH�IODW�OHDYHG�ZLOORZ���+HDY\�JUD]LQJ�ZLOO�RIWHQ�OHDG�WR�VRLO�HURVLRQ�SUREOHPV��D�GHFUHDVH�LQ�\HOORZ�ZLOORZ
FRYHUDJH��DQG�DQ�LQFUHDVH�LQ�.HQWXFN\�EOXHJUDVV���&RQWLQXHG�KHDY\�JUD]LQJ�ZLOO�RIWHQ�HOLPLQDWH�\HOORZ�ZLOORZ�HQWLUHO\�IURP�WKH�VWDQG��7KLV
FRPPXQLW\�VKRXOG�EH�UDWHG�XVLQJ�WKH�IRUHVW�UDQJH�KHDOWK�DVVHVVPHQW�

)227+,//6�3$5./$1'
K�IHQ���VXEK\GULF�ULFK�

K��VKUXEE\�IHQ

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
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)3&�����%HEE�ZLOORZ���&RZ�SDUVQLS���&DQDGD�JROGHQURG

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

6KUXE

�6DOL[�EHEELDQD�
%($.('�:,//2:

����������

�$PHODQFKLHU�DOQLIROLD�
6$6.$7221

�������
)RUE

�6ROLGDJR�FDQDGHQVLV�
&$1$'$�*2/'(152'

���������

�(SLORELXP�DQJXVWLIROLXP�
&20021�),5(:(('

������

�+HUDFOHXP�ODQDWXP�
&2:�3$561,3

��������

�*HUDQLXP�ULFKDUGVRQLL�
:,/'�:+,7(�*(5$1,80

���������
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

������

�%URPXV�FLOLDWXV�
)5,1*('�%520(

�������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

������

�$JURS\URQ�WUDFK\FDXOXP�
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8.0 Foothills Parkland Forests 
 
Three vegetation types are considered to represent the vegetation on the rolling to hilly 
topography of the Foothills Parkland.  These are foothills fescue grasslands, willow 
shrublands, and aspen forests (Natural Regions Committee 2006).   Aspen forests are the 
characteristic tree species for the Foothills Parkland and occur on mesic north facing 
slopes, seepage zones, and low areas.  Soils are generally well to imperfectly drained 
Black or Dark Gray Chernozems (Natural Regions Committee 2006).      
 
Closed-canopied trembling aspen stands represent the primary forest vegetation for 
uplands since they often occur on mesic sites (Strong 1992).  In contrast, closed-canopied 
balsam poplar stands tend to occur on more poorly drained sites with more moisture 
(Strong 1992). White spruce represents the potential climax species for both aspen and 
balsam poplar dominated stands (Strong 1992) although it is considered a very slow 
progression in comparison to the establishment of aspen.  Common understory species 
include cow parsnip, Canada buffaloberry, bearberry, snowberry, rose, silverberry, hairy 
wild rye, pine grass, horsetail and white meadowsweet. These species tend to define the 
ecological sites and ecosite phases. 
 
Aspen ecology in the Parkland natural region, particularly in the Central Parkland 
subregion has been studied extensively.  This information can be extrapolated to include 
the Foothills Parkland.  Historical documentation implies that grasslands were much 
more extensive in the Parkland and aspen only occupied areas with greatest soil moisture 
prior to European settlement (Alexander 1995).  It has been suggested that the absence of 
fire in recent times has allowed the eastward and southward advance of aspen into the 
grasslands (Bailey and Wroe 1974).  Fire alone, may not reduce aspen.  Aspen is 
considered susceptible to fire, but does not burn readily (Debyle and Winokur 1985).  
Although the stems may die, low intensity fire actually increases sucker growth.  It 
requires more intense and frequent fires to significantly reduce aspen suckers (Quintilio 
et al. 1991).  There are many additional factors such as climatic variations, insect 
infestations, and grazing that along with fire contribute to the distribution of aspen on the 
landscape. 
 
Mean annual temperature, growing season, and precipitation values for the Foothills 
Parkland are between the Grassland and Rocky Mountain natural regions (Natural 
Regions Committee 2006).  In this transition, mean climatic conditions are at the low 
range of the precipitation to potential evapotranspiration ratio that is suitable for forest 
growth (Alexander 1995).  This along with the variable topography creates a landscape 
that is intermittent to forest growth and susceptible to long term climatic variation.  
Cooler / wetter periods may increase locations favourable to aspen growth, whereas these 
areas would decline in warmer / drier periods.  For example, after nearly 100 years of 
advancement the drought conditions in the late 1980’s and early 90’s stressed trees in the 
Aspen Parkland especially where they had encroached onto the marginal areas 
(Alexander 1995). 
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Along with the drought in the 1980’s and 90’s, a tent caterpillar infestation occurred 
between 1980 and 1991 in the Central Parkland.  The forest tent caterpillar is a defoliator 
of trembling aspen.  With high infestations, complete defoliation can happen, and 
consecutive years of infestation can cause substantial mortality (Alexander 1995).  This 
infestation coupled with the drought resulted in reduction of forest canopy cover to 20-
90% of a healthy aspen forest (Alexander 1995).  In this documented case, multiple 
environmental stresses had a significant impact on aspen stands. 
 
Grazing is another factor that has been influential on the distribution of aspen in the 
Foothills Parkland landscape.  Historically, bison utilized the Parkland particularly in 
their fall and winter migrations (Morgan 1980).  Huge herds utilized these aspen stands 
for grazing, browsing, and shelter.  Prior to the removal of these free ranging bison, 
documentation suggests that aspen only existed in groves that were most suitable for their 
growth (Alexander 1995).  Most rangelands in the Foothills Parkland today are grazed by 
domestic livestock.  Similar to bison, domestic livestock utilize aspen groves for their 
productivity and shelter.  Grazing along with periodic fire disturbances are considered 
primary factors that help maintain the balance of the shrublands, aspen forest, and 
grasslands of the Foothills Parkland.  In fact suppression of fires and elimination of the 
large herds of free ranging bison has been cited as the reason for an increase in woody 
plant species within the Parkland natural region since European settlement (Alexander 
1995).   
 
Range management strives to maintain this balance of the ecosystem by protecting and 
enhancing the soil and vegetation complex while maintaining or improving the output of 
consumable products and the wide range of other values and natural functions rangelands 
provide (Adams et al.  2003). Proper timing of grazing and rest to allow for recovery is 
essential for these communities to function properly.  Continual overgrazing within aspen 
stands can have negative ecological impacts.  Often, the multiple layers of herbaceous 
species are replaced by shorter, less palatable, and sometimes non – native species 
(Debyle and Winokur 1985).  Much browsing can occur, reducing the young aspen and 
palatable shrubs.  Also, excessive use can increase soil exposure, compaction, and 
erosion (Adams et al.  2009).  Aspen communities in the Foothills Parkland that are 
moderately to heavily grazed commonly have understories that change to snowberry, 
rose, Kentucky bluegrass, and timothy.   
 
Forests in this guide are divided into deciduous (D), mixedwood (E), coniferous (F) and 
harvested (G) types.  As mentioned, deciduous trembling aspen forests are the typical 
forest in the Foothills Parkland.  Balsam poplar becomes more predominate in 
subirrigated to overflow range sites with subhyrgic to hygric moisture regimes.   
 
Mixedwood forests occur where coniferous trees, usually white spruce, establishes in the 
understory of the deciduous forests.  The establishment of coniferous trees in the 
deciduous forests of the Foothills Parkland is very gradual, and disturbances such as fire 
and grazing have historically set back this process.  A forest is considered mixedwood in 
this guidebook if the overstory tree strata has 20% or greater of a differing coniferous or 
deciduous type.   
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Although not typical for the Foothills Parkland, coniferous forests are encountered more 
frequently on the western edge of the Foothills Parkland in the transition to the Montane 
subregion.  Douglas-fir and lodgepole pine dominated plant communities may occur on 
mid and upper slopes.  Douglas-fir and lodgepole pine are the climax species on steep, 
south-facing, shallow rocky soils, and very coarse-textured outwash in valley bottoms in 
the Montane (Strong 1992).  White spruce forests may also occur on cooler, lower north 
facing slopes with more moisture. 
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Figure 8.   Forested ecological sites on the Foothills Parkland edatopic grid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9.   Slope position of forested plant communities in the Foothills Parkland.
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Table 4.  Foothills Parkland Forested Communities  
 

Ecological Site  Ecosite Phase  
Reference Plant 

Community  
Successional Community 

Types 
 Modified Community 

Types  
Harvesting 
Succession  

a1 bearberry - Pl  
FPF1 Pl / Bearberry - 
Juniper  

      
a bearberry 

(submesic/poor) a2 bearberry Aw - 
Pl  

FPE1 Aw - Pl - Sw / 
Bearberry / Hairy wild rye 

      

b1 hairy wild rye 
Fd 

FPF4 Fd/Needle litter       

b2 hairy wild rye 
Aw 

FPD1 Aw/Rose/Hairy 
wild rye 

      

FPF3 Sw-Pl-Aw/Hairy 
wild rye 

      
b3 hairy wild rye 
Aw-Sw-Pl FPE2 Sw-Aw/Hairy wild 

rye 
    

FPG1 Hairy 
wild rye/Aw  

b hairy wild rye 
(submesic/medium) 

b4 hairy wild rye 
Sw 

FPF2 Sw-Pl/Canada 
buffaloberry 

      

d1 pine grass – 
Aw 

FPD2 Aw / Rose / Pine 
grass 

      

d2 pine grass – 
Sw-Pl-Aw  

FPE3 Sw - Pl - Aw / 
Rose / Pine grass 

      
d pine grass 

(mesic/medium) 

d3 pine grass – 
Sw 

FPF6 Sw/Moss       

FPD4 Aw – Pb / 
Snowberry - Saskatoon  

FPD7 Pb - Aw / Snowberry 
/ Kentucky bluegrass 

FPD3 Aw / Kentucky 
bluegrass - Timothy 

    

FPD6 Aw - Pb / Marsh 
reed grass  

   

e snowberry-
silverberry 
(mesic/rich) 

e1 snowberry-
silverberry Aw-Pb  

<RPC Not Described> 
FPD5 Pb / Silverberry / 
Kentucky bluegrass 
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Table 4.  Foothills Parkland Forested Communities  (continued) 
 

Ecological Site  Ecosite Phase  
Reference Plant 

Community  
Successional 

Community Types 
 Modified Community 

Types  
Harvesting 
Succession  

e2 snowberry-
silverberry Sw  

<RPC Not Described> FPF5 Sw / Silverberry      
e snowberry-

silverberry 
(mesic/rich) 

 
(continued) 

e4 snowberry-
silverberry Sw-Aw  

FPE4 Sw - Aw / Rose 
/ Marsh reed grass  

      

FPE5 Sw - Pb / Cow 
parsnip  

      
f1 red osier 
dogwood Sw  

<RPC Not Described> 
FPF7 Sw / Red osier 
dogwood / Kentucky 
bluegrass 

    
f red osier 
dogwood 

(subhygric/rich) 
f2 red osier 
dogwood Pb-Aw  

FPD8 Aw / Cow 
parsnip  

      

g1 horsetail Sw FPF8 Sw / Horsetail       
FPD9 Pb / Willow / 
Tall manna grass 

      g horsetail 
(hygric/rich) g2 horsetail Aw-

Pb FPD10 Pb - Aw / 
Horsetail 
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OLYHVWRFN���,I�LW�LV�JUD]HG�HDUO\�LW�FDQ�EH�XWLOL]HG�DV�D�IRUDJH�VRXUFH����&DUH�PXVW�EH�WDNHQ�ZKHQ�JUD]LQJ�DV�SLQH�JUDVV��XQGHUVWRU\�IRUEV�DQG
SUHIHUUHG�VKUXEV���7KHVH�VSHFLHV�UHFRYHU�VORZO\�ZKLFK�PD\�DOORZ�QRQ�QDWLYH�VSHFLHV�DQG�QRQ�SUHIHUUHG�VKUXEV�VXFK�DV�.HQWXFN\�EOXHJUDVV
DQG�EXFNEUXVK�WR�LQYDGH�
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(FRORJLFDO�6WDWXV�6FRUH����
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&RPPHQW�
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)3'����$Z���.HQWXFN\�EOXHJUDVV���7LPRWK\

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�WUHPXORLGHV�
$63(1

����������
6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

�������
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�������
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�$VWHU�FLOLRODWXV�
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�������
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�)UDJDULD�YLUJLQLDQD�
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�������

�*HUDQLXP�ULFKDUGVRQLL�
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������
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

�������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

��������

�&DODPDJURVWLV�UXEHVFHQV�
3,1(�5(('�*5$66

�������

�3KOHXP�SUDWHQVH�
7,027+<

���������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��0(6,&����68%+<*5,&��

1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��

6ORSH������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\����
6RLO�'UDLQDJH��:HOO�GUDLQHG��

6RLO�6XEJURXS��'�*/
6RLO�6HULHV��%3(��%'<

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�3RSXOXV�WUHPXORLGHV���3RD�SUDWHQVLV���3KOHXP�SUDWHQVH�
������������7KLV�FRPPXQLW\�UHSUHVHQWV�WKH�RXWFRPH�RI�SURORQJHG�KHDY\�GLVWXUEDQFH�RI�D�GHFLGXRXV�IRUHVWHG�FRPPXQLW\�ZLWKLQ�WKLV�HFRVLWH����,W
LV�JHQHUDOO\�WKRXJKW�WR�EH�WKH�FRQWLQXHG�VXFFHVVLRQDO�UHJUHVVLRQ�RI�D�$Z���3E���6QRZEHUU\���6DVNDWRRQ��)3'���ZLWK�KHDY\�GLVWXUEDQFH�EXW
WKH� VSDUVH� VKUXE� OD\HU� RI� HLWKHU� SUHIHUUHG� RU� QRQ� �� SUHIHUUHG� VKUXEV� VXJJHVWV� WKLV� FRPPXQLW\� FRXOG� DOVR� EH� WKH� RXWFRPH� RI� D� KHDYLO\
GLVWXUEHG�$Z���3E���0DUVK�UHHG�JUDVV��)3'���FRPPXQLW\���$OWKRXJK�QRW�SUHVHQW�LQ�WKH�FDQRS\�FRYHUDJH�VXPPDUL]HG�KHUH��EDOVDP�SRSODU
FDQ�JURZ�ZLWKLQ�WKLV�HFRVLWH�DQG�FRXOG�SRWHQWLDOO\�EH�SDUW�RI�WKLV�SODQW�FRPPXQLW\���2IWHQ�WKHVH�GLVWXUEHG�FRPPXQLWLHV�RFFXU�RQ�WKH�HGJHV�RI
VWDQGV�ZKHUH�JUDVVODQGV�RU�PHDGRZV�PHHW�WKH�IRUHVW���7KLV�LQWHUIDFH�LV�D�FRPPRQ�ORDILQJ�DQG�JUD]LQJ�DUHD�IRU�FDWWOH���8VXDOO\��WKH�HQWLUH
IRUHVW�VWDQG�LV�QRW�RYHU�JUD]HG�DQG�D�QDWLYH�FRPPXQLW\�ZLOO�EHJLQ�WR�GRPLQDWH�RQFH�DZD\�IURP�WKH�HGJH�DQG�LQWR�WKH�IRUHVW�
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H�VQRZEHUU\�VLOYHUEHUU\��PHVLF�ULFK�
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(FRORJLFDO�6WDWXV�6FRUH�
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�
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0HDQ 0LQ 0D[

)RUE
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)3'����$Z���3E���6QRZEHUU\���5RVH

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�WUHPXORLGHV�
$63(1

����������

�3RSXOXV�EDOVDPLIHUD�
%$/6$0�323/$5
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�5RVD�DFLFXODULV�
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���������
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��������

�6SLUDHD�EHWXOLIROLD�
:+,7(�0($'2:6:((7

�������
)RUE

�(SLORELXP�DQJXVWLIROLXP�
&20021�),5(:(('

�������

�/DWK\UXV�RFKUROHXFXV�
&5($0�&2/25('�9(7&+/,1*

������

�$VWHU�FLOLRODWXV�
/,1'/(<
6�$67(5

�������

�9LROD�FDQDGHQVLV�
:(67(51�&$1$'$�9,2/(7

������

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

��������
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

������

�&DODPDJURVWLV�UXEHVFHQV�
3,1(�5(('�*5$66

������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��0(6,&����68%+<*5,&��

1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��

6ORSH������������������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO
GUDLQ������3RRUO\�GUDLQHG����
6RLO�6XEJURXS��&$�'%��2�%/��2�'*��+8�/*��'�*/
6RLO�6HULHV��'9*��+)'��327��%'<

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�3RSXOXV�WUHPXORLGHV���3��EDOVDPLIHUD���6\PSKRULFDUSRV�VSS����5RVD�VSS��
������������7KLV�FRPPXQLW\�UHSUHVHQWV�D�PHVLF���ULFK�VLWH�WKDW�KDV�EHFRPH�DGYDQFHG�VXFFHVVLRQDOO\�IURP�D�5RVH���VQRZEHUU\�VKUXE��)3&���RU
D�%HEE�ZLOORZ���VQRZEHUU\���URVH��)3&���FRPPXQLW\�WR�D�GHFLGXRXV�FRPPXQLW\�ZLWK�DQ�DVSHQ�DQG�EDOVDP�SRSODU�RYHUVWRU\��$V�ZLWK�PRVW
VKUXEODQG�DQG� IRUHVWHG�FRPPXQLWLHV� LQ� WKH�)RRWKLOOV�3DUNODQG��GLVWXUEDQFH� OHDGV� WR�D� UHGXFHG�VKUXE�FRPSRQHQW�DQG�DQ� LQWURGXFWLRQ�RI
QRQ�QDWLYH�LQYDGHUV�VXFK�DV�.HQWXFN\�EOXHJUDVV�DQG�WLPRWK\�

)227+,//6�3$5./$1'
H�VQRZEHUU\�VLOYHUEHUU\��PHVLF�ULFK�

H��VQRZEHUU\�VLOYHUEHUU\�$Z�3E

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
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)3'����3E���6LOYHUEHUU\���.HQWXFN\�EOXHJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�EDOVDPLIHUD�
%$/6$0�323/$5

����������

�3LFHD�JODXFD�
:+,7(�6358&(

������
6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

�������

�$PHODQFKLHU�DOQLIROLD�
6$6.$7221

������

�(ODHDJQXV�FRPPXWDWD�
6,/9(5%(55<

����������

�6\PSKRULFDUSRV�DOEXV�
612:%(55<

�������
)RUE

�6ROLGDJR�FDQDGHQVLV�
&$1$'$�*2/'(152'

�������

�7DUD[DFXP�RIILFLQDOH�
&20021�'$1'(/,21

���������

�/DWK\UXV�RFKUROHXFXV�
&5($0�&2/25('�9(7&+/,1*

������

�7ULIROLXP�UHSHQV�
:+,7(�&/29(5

�������

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

������
*UDVV

�%URPXV�LQHUPLV�
$:1/(66�%520(

�������

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

����������

�3KOHXP�SUDWHQVH�
7,027+<

��������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�����������0

�3RSXOXV�EDOVDPLIHUD���(ODHDJQXV�FRPPXWDWD���3RD�SUDWHQVLV�
� � �� � � �� � � ��'XH�WR�D�ODFN�RI�SORWV��RQO\�D�GLVWXUEHG�IRUP�IRU�WKLV�SODQW�FRPPXQLW\� LV�GHVFULEHG��� ,W�FDQ�EH�LQIHUUHG�WKDW�ZLWKRXW�GLVWXUEDQFH�
EURPH��WLPRWK\��DQG�.HQWXFN\�EOXHJUDVV�ZRXOG�EH�UHGXFHG�DQG�PDUVK�UHHG�JUDVV�RU�SLQH�JUDVV�ZRXOG�EH�PRUH�SUHYDOHQW�VLPLODU�WR�DQ�$Z��
3E� ��0DUVK� UHHG�JUDVV� �)3'��� RU�$Z� ��3E� ��6QRZEHUU\� ��5RVH� �)3'��� FRPPXQLWLHV�ZLWK� WKH� H[FHSWLRQ� RI� WKH� SUHVHQFH�RI� VLOYHUEHUU\�
6LOYHUEHUU\� GRPLQDWHG� SODQW� FRPPXQLWLHV� RFFXU� RQ� DOOXYLDO� IORRGSODLQ� WHUUDFHV�� LQ� 9� VKDSHG� UDYLQHV� DQG� VZDOH�OLNH� GHSUHVVLRQV� ZKHUH
RYHUODQG� IORZ� SURYLGH� DGGLWLRQDO�PRLVWXUH� �7KRPSVRQ� DQG� +DQVHQ� ������� $V� WKHVH� DUHDV� FDQ� EH� SURGXFWLYH� DQG� SURYLGH� VKDGH�� WKH\
EHFRPH�SUHIHUUHG�ORFDWLRQV�IRU� OLYHVWRFN��DQG�GLVWXUEDQFH�LV�FRPPRQ��� �6XFFHVVLRQDOO\�� WKH�JURZWK�RI�WUHHV�VXJJHVWV�WKHVH�FRPPXQLWLHV
DUH�PRUH�GHYHORSHG�WKDQ�WKH�VKUXEODQG�FRPPXQLWLHV�ZLWKLQ�WKLV�HFRVLWH�
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H�VQRZEHUU\�VLOYHUEHUU\��PHVLF�ULFK�

H��VQRZEHUU\�VLOYHUEHUU\�$Z�3E

(FRORJLFDO�6WDWXV�6FRUH��
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
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7UHH
7RWDO � � �
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�����������������+$�$80 RU �����������������$80�$&

113

craig.demaere
Typewritten Text
10 - 5



)3'����$Z���3E���0DUVK�UHHG�JUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�WUHPXORLGHV�
$63(1

��������

�3RSXOXV�EDOVDPLIHUD�
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��������
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�*HUDQLXP�ULFKDUGVRQLL�
:,/'�:+,7(�*(5$1,80

������
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1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�������������������������������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO
GUDLQ����
6RLO�6XEJURXS��2�(%��2�%/��'�*/��%5�*/
6RLO�6HULHV��%3(��)5.��/7&��06%

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�3RSXOXV�WUHPXORLGHV���3��EDOVDPLIHUD���&DODPDJURVWLV�FDQDGHQVLV�
������������7KLV�FRPPXQLW\�W\SH�ZDV�GHVFULEHG�RQ�ORZHU�VORSH�SRVLWLRQV�ZKHUH�VRPH�QXWULHQW�ULFK�VHHSDJH�RFFXUV�GXULQJ�WKH�JURZLQJ�VHDVRQ�
,W�LV�JHQHUDOO\�IRXQG�QRUWK�RI�WKH�3RUFXSLQH�+LOOV�LQ�DUHDV�WKDW�KDYH�QRUWK�DQG�HDVWHUO\�DVSHFWV���8QOLNH�RWKHU�FRPPXQLWLHV�LQ�WKLV�HFRVLWH�
WKLV�FRPPXQLW\�W\SH�KDV�D�ORZ�VKUXE�FRYHU�DQG�H[WHQVLYH�FRYHU�RI�JUDVV�ZKLFK�PDNHV�LW�DWWUDFWLYH�WR�OLYHVWRFN���$OWKRXJK�LQWHUPHGLDWH�VWHSV
KDYH�QRW�\HW�EHHQ�GHILQHG��KHDY\�XWLOL]DWLRQ�FDQ�WUDQVLWLRQ�WKLV�FRPPXQLW\�WR�DQ�$Z���.HQWXFN\�EOXHJUDVV���7LPRWK\��)3'���FRPPXQLW\�
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�3RD�SUDWHQVLV�
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�3KOHXP�SUDWHQVH�
7,027+<
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1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��0(6,&����68%+<*5,&��

1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��

6ORSH�������������

$VSHFW��1RUWKHUO\����(DVWHUO\��
6RLO�'UDLQDJH��:HOO�GUDLQHG��
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6RLO�6HULHV��=81

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�����������0

�3RSXOXV�EDOVDPLIHUD���3��WUHPXORLGHV���6\PSKRULFDUSRV�DOEXV���3RD�SUDWHQVLV�
� � � � � � � � � � � �7KLV�FRPPXQLW\�W\SH� LV�YHU\�VLPLODU� WR�WKH�SUHYLRXVO\�GHVFULEHG�$Z���3E���6QRZEHUU\���5RVH��)3'���FRPPXQLW\��EXW�KDV�EHHQ
JUD]HG�E\�OLYHVWRFN���:LOORXJKE\��������IRXQG�WKDW�DVSHQ�VWDQGV�WKDW�KDYH�EHHQ�KHDYLO\�JUD]HG�IRU�SURORQJHG�SHULRGV�KDYH�D�ORZ�FRYHU�RI
SUHIHUUHG�VKUXEV��IRUEV�DQG�JUDVV�VSHFLHV�DQG�D�KLJKHU�FRYHU�RI�.HQWXFN\�EOXHJUDVV��WLPRWK\��FORYHU�DQG�GDQGHOLRQ��7KLV�FRPPXQLW\�KDV
WKHVH� LQGLFDWLRQV��EXW� LW�DOVR� LV�FRPSULVHG�RI�VRPH�QDWLYH�VKUXEV�DQG� IRUEV� WKDW�PD\� LQGLFDWH� WKDW� UHVW�PD\�DOORZ�UHFRYHU\�RI� WKH�QDWLYH
VSHFLHV��7KHVH�VLWHV�DUH�SURGXFWLYH�DQG�RIWHQ�RFFXU�RQ�WKH�HGJHV�RI�WKH�IRUHVWHG�VWDQGV�ZKHUH�JUDVVODQGV�DQG�PHDGRZV�PHHW�WKH�DVSHQ�
7KHVH�EHFRPH�FRPPRQ�ORDILQJ�DQG�JUD]LQJ�DUHDV�IRU�FDWWOH���8VXDOO\��D�QDWLYH�XQGHUVWRU\�ZLOO�GRPLQDWH�RQFH�DZD\�IURP�WKH�IRUHVW�HGJH
DQG�IXUWKHU�LQWR�WKH�IRUHVW�

)227+,//6�3$5./$1'
H�VQRZEHUU\�VLOYHUEHUU\��PHVLF�ULFK�

H��VQRZEHUU\�VLOYHUEHUU\�$Z�3E

(FRORJLFDO�6WDWXV�6FRUH�
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&
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)3'����$Z���&RZ�SDUVQLS

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�WUHPXORLGHV�
$63(1

����������

�3RSXOXV�EDOVDPLIHUD�
%$/6$0�323/$5

�������

�3LFHD�JODXFD�
:+,7(�6358&(

�������
6KUXE

�6DOL[�EHEELDQD�
%($.('�:,//2:

�������

�5RVD�DFLFXODULV�
35,&./<�526(

������

�$PHODQFKLHU�DOQLIROLD�
6$6.$7221

������

�6\PSKRULFDUSRV�RFFLGHQWDOLV�
612:%(55<��%8&.%586+�

������

�6SLUDHD�EHWXOLIROLD�
:+,7(�0($'2:6:((7

�������

�5XEXV�LGDHXV�
:,/'�5('�5$63%(55<

������
)RUE

�(SLORELXP�DQJXVWLIROLXP�
&20021�),5(:(('

���������

�+HUDFOHXP�ODQDWXP�
&2:�3$561,3

���������

�$VWHU�FRQVSLFXXV�
6+2:<�$67(5

�������

�'HOSKLQLXP�JODXFXP�
7$//�/$5.6385

�������

�7KDOLFWUXP�YHQXORVXP�
9(,1<�0($'2:�58(

������

�*HUDQLXP�ULFKDUGVRQLL�
:,/'�:+,7(�*(5$1,80

��������
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

���������

�&DODPDJURVWLV�UXEHVFHQV�
3,1(�5(('�*5$66

�������

�$JURS\URQ�WUDFK\FDXOXP�
6/(1'(5�:+($7�*5$66

������

Q ��

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�������������������������������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\����
6RLO�'UDLQDJH��:HOO�GUDLQHG��

6RLO�6XEJURXS��2�(%��2�%/��'�*/
6RLO�6HULHV�

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�3RSXOXV�WUHPXORLGHV���+HUDFOHXP�ODQDWXP�
� � � � � � � � � � � �1XWULHQW� ULFK�VHHSDJH�RFFXUV�DW�VRPH�SRLQW� LQ� WKH�JURZLQJ�VHDVRQ� IDYRXULQJ� WKH�JURZWK�RI�FRZ�SDUVQLS�� �7KLV�FRPPXQLW\� LV�D
VXFFHVVLRQDO�VWHS�EHWZHHQ�%HEE�ZLOORZ���&RZ�SDUVQLS���6HGJH��)3&���DQG�6Z���3E���&RZ�SDUVQLS��)3(���FRPPXQLWLHV���7KH�XQGHUVWRU\�LV
VWLOO�SURGXFWLYH� OLNH� WKH�%HEE�ZLOORZ�FRPPXQLW\��DQG�FRZ�SDUVQLS� LV�SDODWDEOH� WR� OLYHVWRFN�DQG� LV�RIWHQ�H[WHQVLYHO\�XWLOL]HG�� �0RGHUDWH� WR
KHDY\�JUD]LQJ�FDQ�UHGXFH�ERWK�WKH�FRZ�SDUVQLS�DQG�WKH�QDWLYH�JUDVVHV��DQG�OHDG�WR�WKH�LQYDVLRQ�RI�.HQWXFN\�EOXHJUDVV�DQG�WLPRWK\�

)227+,//6�3$5./$1'
I�UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�

I��UHG�RVLHU�GRJZRRG�3E�$Z

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&
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)3'����3E���:LOORZ���7DOO�PDQQD�JUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�EDOVDPLIHUD�
%$/6$0�323/$5

�����

�3LFHD�JODXFD�
:+,7(�6358&(

�����
6KUXE

�6DOL[�EHEELDQD�
%($.('�:,//2:

����

�5RVD�DFLFXODULV�
35,&./<�526(

����
)RUE

�0LWHOOD�QXGD�
%,6+23
6�&$3

����

�&RUQXV�FDQDGHQVLV�
%81&+%(55<

����

�(TXLVHWXP�DUYHQVH�
&20021�+256(7$,/

����

�+HUDFOHXP�ODQDWXP�
&2:�3$561,3

����

�*HXP�PDFURSK\OOXP�
/$5*(�/($9('�<(//2:�$9(16

����
*UDVV

�*O\FHULD�JUDQGLV�
&20021�7$//�0$11$�*5$66

�����

�&DUH[�
81',))(5(17,$7('�6('*(

����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH���������

$VSHFW��1RUWKHUO\��
6RLO�'UDLQDJH��:HOO�GUDLQHG����0RGHUDWH�ZHOO�GUDLQ��

6RLO�6XEJURXS��'�*/
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�3RSXOXV�EDOVDPLIHUD���6DOL[�EHEELDQD���*O\FHULD�JUDQGLV�
������������7KLV�FRPPXQLW\�W\SH�ZDV�GHVFULEHG�DGMDFHQW�WR�D�PHDQGHULQJ�VWUHDP��7DOO�PDQQD�JUDVV�LV�ZHOO�DGDSWHG�WR�JURZLQJ�RQ�WKH�PDUJLQV
RI� VORXJKV�� PDUVKHV� DQG� ORZ�PHDGRZV� ZKHUH� WKH� JURXQG� LV� VDWXUDWHG� IRU� PRVW� RI� WKH� JURZLQJ� VHDVRQ�� 7KLV� FRPPXQLW\� W\SH� LV� YHU\
SURGXFWLYH�EHFDXVH�RI� WKH�PRLVW�QXWULHQW� ULFK�FRQGLWLRQV��EXW�ZHW�FRQGLWLRQV�PD\� OLPLW�DFFHVV�� � ,I�KHDY\�JUD]LQJ�GRHV�RFFXU�� WKH�VLWH�ZLOO
SRWHQWLDOO\�GU\�RXW�DQG�OHDG�WR�QRQ�QDWLYHV�VXFK�DV�.HQWXFN\�EOXHJUDVV�DQG�WLPRWK\�WR�HVWDEOLVK���$OVR��VRLO�GLVWXUEDQFH�SUREOHPV�VXFK�DV
SXJJLQJ�DUH�OLNHO\�WR�RFFXU�

)227+,//6�3$5./$1'
J�KRUVHWDLO��K\JULF�ULFK�

J��KRUVHWDLO�$Z�3E

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&
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)3'�����3E���$Z���+RUVHWDLO

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�WUHPXORLGHV�
$63(1

����������

�3RSXOXV�EDOVDPLIHUD�
%$/6$0�323/$5

����������

�3LFHD�JODXFD�
:+,7(�6358&(

����������
6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

����������

�&RUQXV�VWRORQLIHUD�
5('�26,(5�'2*:22'

�������

�6\PSKRULFDUSRV�RFFLGHQWDOLV�
612:%(55<��%8&.%586+�

�������
)RUE

�0LWHOOD�QXGD�
%,6+23
6�&$3

��������

�(TXLVHWXP�DUYHQVH�
&20021�+256(7$,/

��������

�$VWHU�FLOLRODWXV�
/,1'/(<
6�$67(5

�������

�0HUWHQVLD�SDQLFXODWD�
7$//�/81*:257

�������

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

�������
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

���������

�&DUH[�
81',))(5(17,$7('�6('*(

�������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�����������������������������������������������������������������

$VSHFW��1RUWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��:HOO�GUDLQHG�����

6RLO�6XEJURXS��2�%/
6RLO�6HULHV�

6RLO�&RUUHODWLRQ��6&$��

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�3RSXOXV�EDOVDPLIHUD���3�WUHPXORLGHV���(TXLVHWXP�DUYHQVH�
������������7KLV�FRPPXQLW\�W\SH�LV�DPRQJ�WKH�ZHWWHVW�DQG�PRVW�QXWULHQW�ULFK�IRUHVWV�ZLWKLQ�WKH�)RRWKLOOV�3DUNODQG�VXEUHJLRQ���6HHSDJH�DQG�KLJK
ZDWHU� WDEOHV� FDQ�EH�H[SHFWHG�� �%DOVDP�SRSODU� DQG�DVSHQ�DUH� FRQVLGHUHG�SLRQHHU� VSHFLHV� IRU� WKLV�HFRVLWH�DQG� WHQG� WR�HVWDEOLVK�HDVLO\�
:LWKRXW� GLVWXUEDQFH�� VXFFHVVLRQ�ZLOO� OHDG� WR� D�ZKLWH� VSUXFH� FOLPD[� FRPPXQLW\�� � 7KLV� KRZHYHU�ZLOO� EH� D� YHU\� VORZ�SURJUHVVLRQ� DQG� QRW
FRPPRQ� LQ� WKH� )RRWKLOOV� 3DUNODQG� GXH� WR� WKH� QDWXUDO� ILUH� UHJLPH� DQG� RWKHU� GLVWXUEDQFH� IDFWRUV� LQ� WKH� VXEUHJLRQ�� � 7KLV� FRPPXQLW\� FDQ
SURYLGH�PRGHUDWH�OHYHOV�RI�VSULQJ�DQG�VXPPHU�IRUDJH��EXW�OLYHVWRFN�SUHVVXUH�FDQ�GDPDJH�WKH�VRLO�SURILOH�GXH�WR�WKH�ZHW�FRQGLWLRQV���+HDY\
JUD]LQJ�DQG�WUDPSOLQJ�ZLOO�RIWHQ�OHDG�WR�LQYDVLYH�XQGHUVWRU\�VWDQGV�VXFK�DV�.HQWXFN\�EOXHJUDVV��WLPRWK\��DQG�VPRRWK�EURPH�

)227+,//6�3$5./$1'
J�KRUVHWDLO��K\JULF�ULFK�

J��KRUVHWDLO�$Z�3E

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&
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)3(����$Z���3O���6Z���%HDUEHUU\���+DLU\�ZLOG�U\H

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�WUHPXORLGHV�
$63(1

����������

�3LQXV�FRQWRUWD�
/2'*(32/(�3,1(

��������

�3LFHD�JODXFD�
:+,7(�6358&(

����������
6KUXE

�$UFWRVWDSK\ORV�XYD�XUVL�
&20021�%($5%(55<

���������

�-XQLSHUXV�FRPPXQLV�
*5281'�-81,3(5

������

�5RVD�DFLFXODULV�
35,&./<�526(

��������

�6SLUDHD�EHWXOLIROLD�
:+,7(�0($'2:6:((7

�������
)RUE

�$VWHU�FLOLRODWXV�
/,1'/(<
6�$67(5

�������

�$VWHU�FRQVSLFXXV�
6+2:<�$67(5

�������

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

�������
*UDVV

�)HVWXFD�FDPSHVWULV�
)227+,//6�528*+�)(6&8(

������

�(O\PXV�LQQRYDWXV�
+$,5<�:,/'�5<(

���������

�&DODPDJURVWLV�UXEHVFHQV�
3,1(�5(('�*5$66

�������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��68%0(6,&��

1XWULHQW�5HJLPH��68%0(627523+,&����0(627523+,&��

6ORSH��������������

$VSHFW��1RUWKHUO\������(DVWHUO\������6RXWKHUO\������:HVWHUO\����
6RLO�'UDLQDJH��5DSLGO\�GUDLQHG������:HOO�GUDLQHG������0RGHUDWH�ZHOO
GUDLQ����
6RLO�6XEJURXS��2�(%��&8�5
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�����������0

�3RSXOXV�WUHPXORLGHV���3LQXV�FRQWRUWD���3LFHD�JODXFD���$UFWRVWDSK\ORV�XYD�XUVL���(O\PXV�LQQRYDWXV�
� � � � � � � � � � � �7KLV�FRPPXQLW\�UHSUHVHQWV�D�GU\�DVSHQ�GRPLQDWHG�FRPPXQLW\�W\SH�WKDW� LV�XQGHUJRLQJ�VXFFHVVLRQ�WR� ORGJHSROH�SLQH�DQG�ZKLWH
VSUXFH�� � ,W� PD\� KDYH� RQFH� EHHQ� D� JUDVVODQG� WKDW� KDV� EHHQ� HQFURDFKHG� E\� WUHHV�� � ,W� RFFXSLHV� GU\� XSSHU� VORSH� SRVLWLRQV� ZLWK� VRXWK
H[SRVXUHV�DQG�FRDUVH�WH[WXUHG�VRLOV���)RUDJH�SURGXFWLRQ�RQ�WKHVH�VLWHV�ZLOO�EH�ORZ�EHFDXVH�RI�WKH�GU\�VLWH�FRQGLWLRQV�DQG�OLYHVWRFN�ZLOO�QRW
FRPPRQO\�XWLOL]H�WKHVH�VWHHS�XSSHU�VORSH�SRVLWLRQV�

)227+,//6�3$5./$1'
D�EHDUEHUU\��VXEPHVLF�SRRU�

D��EHDUEHUU\��$Z���3O

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&

119



)3(����6Z���$Z���+DLU\�ZLOG�U\H

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�WUHPXORLGHV�
$63(1

����������

�3LFHD�JODXFD�
:+,7(�6358&(

����������
6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

������

�$PHODQFKLHU�DOQLIROLD�
6$6.$7221

�������

�6\PSKRULFDUSRV�DOEXV�
612:%(55<

������
)RUE

�(SLORELXP�DQJXVWLIROLXP�
&20021�),5(:(('

�������

�/DWK\UXV�RFKUROHXFXV�
&5($0�&2/25('�9(7&+/,1*

�������

�$VWHU�FLOLRODWXV�
/,1'/(<
6�$67(5

�������

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

�������
*UDVV

�(O\PXV�LQQRYDWXV�
+$,5<�:,/'�5<(

��������

�$JURS\URQ�WUDFK\FDXOXP�
6/(1'(5�:+($7�*5$66

������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��0(6,&����68%+<*5,&��

1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��

6ORSH������������������������

$VSHFW��(DVWHUO\������6RXWKHUO\����
6RLO�'UDLQDJH��:HOO�GUDLQHG������,PSHUIHFWO\�GUDLQHG����

6RLO�6XEJURXS��'�*/
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�����������0

�3LFHD�JODXFD���3RSXOXV�WUHPXORLGHV���(O\PXV�LQQRYDWXV�
������������7KLV�FRPPXQLW\�RFFXUV�RQ�VXEPHVLF��ZHOO�GUDLQHG�VORSHV��,W�LV�YHU\�VLPLODU�WR�WKH�$Z���5RVH���+DLU\�ZLOGU\H��)3'���FRPPXQLW\�W\SH�
EXW�LV�PRUH�DGYDQFHG�LQ�VXFFHVVLRQ�WR�D�FRQLIHU�GRPLQDWHG�FRPPXQLW\��7KH�SORWV�XVHG�WR�GHVFULEH�WKLV�FRPPXQLW\�LQFOXGH�ZKLWH�VSUXFH�LQ
WKH� RYHUVWRU\�� EXW� FRXOG� EH� UHSODFHG� E\� 'RXJODV�ILU�� � 7KH� IRUDJH� SURGXFWLYLW\� IRU� WKLV� FRPPXQLW\� LV� VOLJKWO\� OHVV� WKDQ� WKH� FRPPXQLW\
GRPLQDWHG�E\�DVSHQ�

)227+,//6�3$5./$1'
E�KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�

E��KDLU\�ZLOG�U\H�$Z�6Z�3O

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU �����������������$80�$&
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)3(����6Z���3O���$Z���5RVH���3LQH�JUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�WUHPXORLGHV�
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GHVFULEHG� LQ� WKLV� HFRVLWH� SKDVH�� � ,W� LV� FRPPRQO\� ORFDWHG� DORQJ� WKH� WUDQVLWLRQ� DUHD� RI� WKH�0RQWDQH� VXEUHJLRQ�� � � ,W� KDV� D� KLJK� FRYHU� RI
FRQLIHURXV�WUHH�VSHFLHV�DQG�D�VSDUVH�XQGHUVWRU\��&RQVHTXHQWO\��WKHUH�LV�OLWWOH�IRUDJH�DYDLODEOH�IRU�GRPHVWLF�OLYHVWRFN�

)227+,//6�3$5./$1'
E�KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�

E��KDLU\�ZLOG�U\H�$Z�6Z�3O

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
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)3)����)G���1HHGOH�OLWWHU

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3VHXGRWVXJD�PHQ]LHVLL�
'28*/$6�),5

�����

�3LFHD�JODXFD�
:+,7(�6358&(

����
6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

����

�$PHODQFKLHU�DOQLIROLD�
6$6.$7221

����
)RUE

�$UQLFD�FRUGLIROLD�
+($57�/($9('�$51,&$

����

�$VWHU�FLOLRODWXV�
/,1'/(<
6�$67(5

����

�$FWDHD�UXEUD�
5('�$1'�:+,7(�%$1(%(55<

����

�6PLODFLQD�VWHOODWD�
67$5�)/2:(5('�62/2021
6�6($/

����

�7KDOLFWUXP�YHQXORVXP�
9(,1<�0($'2:�58(

����
*UDVV

�&DODPDJURVWLV�UXEHVFHQV�
3,1(�5(('�*5$66

���

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��68%0(6,&����0(6,&��

1XWULHQW�5HJLPH��0(627523+,&����3(50(627523+,&��

6ORSH��������������������������

$VSHFW��(DVWHUO\������6RXWKHUO\����
6RLO�'UDLQDJH��:HOO�GUDLQHG��

6RLO�6XEJURXS��2�(%��(�(%
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�3VHXGRWVXJD�PHQ]LHVLL�
� � � � � � � � � � � �7KLV�FRPPXQLW\� W\SH� UHSUHVHQWV�D�PDWXUH�'RXJODV�ILU� IRUHVW�DQG� LV�JHQHUDOO\� IRXQG� LQ� WKH�ZHVWHUQ�SRUWLRQ�RI� WKH�VXEUHJLRQ� LQ
WUDQVLWLRQ�WR�WKH�0RQWDQH�VXEUHJLRQ��7KH�FORVHG�FDQRS\�RI�'RXJODV�ILU�OLPLWV�WKH�OLJKW�UHDFKLQJ�WKH�IRUHVW�IORRU�UHVWULFWLQJ�WKH�JURZWK�RI�WKH
XQGHUVWRU\�YHJHWDWLRQ��&RQVHTXHQWO\�WKHUH�LV�OLWWOH�IRUDJH�DYDLODEOH�IRU�GRPHVWLF�OLYHVWRFN�

)227+,//6�3$5./$1'
E�KDLU\�ZLOG�U\H��VXEPHVLF�PHGLXP�

E��KDLU\�ZLOG�U\H�)G

(FRORJLFDO�6WDWXV�6FRUH�
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH

127

craig.demaere
Typewritten Text
0.00 (0.00-8.10) HA/AUM or 0.00 (0.00-0.05) AUM/AC

craig.demaere
Typewritten Text
25



)3)����6Z���6LOYHUEHUU\

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�EDOVDPLIHUD�
%$/6$0�323/$5

�����

�3LFHD�JODXFD�
:+,7(�6358&(

�����
6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

����

�(ODHDJQXV�FRPPXWDWD�
6,/9(5%(55<

�����

�6\PSKRULFDUSRV�RFFLGHQWDOLV�
612:%(55<��%8&.%586+�

����

�'U\DV�GUXPPRQGLL�
<(//2:�02817$,1�$9(16

����
)RUE

�2[\WURSLV�GHIOH[D�
5()/(;('�/2&2:(('

�����

�7ULIROLXP�UHSHQV�
:+,7(�&/29(5

�����

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

�����

�9LFLD�DPHULFDQD�
:,/'�9(7&+

����
*UDVV

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

�����

�3KOHXP�SUDWHQVH�
7,027+<

�����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�3LFHD�JODXFD���(ODHDJQXV�FRPPXWDWD�
������������7KLV�FRPPXQLW\�W\SH�ZDV�GHVFULEHG�E\�7KRPSVRQ�DQG�+DQVHQ��������DGMDFHQW�WR�7KUHH�3RLQW�&UHHN�LQ�.DQDQDVNLV�FRXQWU\�RQ�WKH
ZHVWHUQ�HGJH�RI�WKH�)RRWKLOOV�3DUNODQG�VXEUHJLRQ��7KH�VLWH�ZDV�JUDYHOO\�DQG�ZHOO�GUDLQHG���6LOYHUEHUU\�LV�ZHOO�DGDSWHG�WR�JURZLQJ�RQ�WKHVH
JUDYHOO\�ULYHU�EDUV�DQG� LV�RIWHQ�IRXQG� LQ�DVVRFLDWLRQ�ZLWK�\HOORZ�PRXQWDLQ�DYHQV� LQ� WKH�HDUO\�VXFFHVVLRQDO�VWDJHV��6XFFHVVLRQ�RFFXUV�E\
EDOVDP�SRSODU� ILUVW� HVWDEOLVKLQJ�DQG�HYHQWXDOO\�ZKLWH� VSUXFH� WR� IRUP� WKLV� FRPPXQLW\� W\SH�� �7KLV�SDUWLFXODU� VLWH�ZDV�KHDYLO\� LPSDFWHG�E\
UHFUHDWLRQDO� XVH� DQG� LQYDGHG� E\� .HQWXFN\� EOXHJUDVV�� � � 8QIRUWXQDWHO\�� WKHUH� DUH� QR� SORWV� ZLWKLQ� WKH� )RRWKLOOV� 3DUNODQG� WKDW� DGHTXDWHO\
GHVFULEHV� WKH� UHIHUHQFH�SODQW�FRPPXQLW\� IRU� WKLV�VHUDO�FRPPXQLW\�� �7KLV�PD\�EH�GXH� WR� WKHVH�FRPPXQLWLHV�EHLQJ�QRW�RYHUO\�SURGXFWLYH�
HDVLO\�GLVWXUEHG��DQG�LQ�ORFDWLRQV�SUHIHUUHG�E\�OLYHVWRFN�

)227+,//6�3$5./$1'
H�VQRZEHUU\�VLOYHUEHUU\��PHVLF�ULFK�

H��VQRZEHUU\�VLOYHUEHUU\�6Z

(FRORJLFDO�6WDWXV�6FRUH�
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
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)3)����6Z�0RVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3LFHD�JODXFD�
:+,7(�6358&(

�����
6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

����

�6SLUDHD�EHWXOLIROLD�
:+,7(�0($'2:6:((7

����
)RUE

�3\UROD�DVDULIROLD�
&20021�3,1.�:,17(5*5((1

����

�$VWHU�FLOLRODWXV�
/,1'/(<
6�$67(5

����

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

�����
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

�����

�&DODPDJURVWLV�UXEHVFHQV�
3,1(�5(('�*5$66

����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��0(6,&��

1XWULHQW�5HJLPH��0(627523+,&��

6ORSH��������������������������

$VSHFW��1RUWKHUO\��
6RLO�'UDLQDJH��0RGHUDWH�ZHOO�GUDLQ��

6RLO�6XEJURXS��'�*/
6RLO�6HULHV��/7&

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������������������0

�3LFHD�JODXFD�0RVV�VSS��
������������7KLV�FRPPXQLW\�W\SH�UHSUHVHQWV�D�FRQLIHURXV�IRUHVW�WKDW�KDV�VXFFHHGHG�WR�LWV�FOLPD[�FRPPXQLW\���7KLV�FRPPXQLW\�ZDV�GHVFULEHG�RQ
QRUWKHUO\�DVSHFWV��ZKLFK�SUREDEO\�HVFDSHG�ILUH�DQG�GLVWXUEDQFH�DOORZLQJ�VXFFHVVLRQ�WR�RFFXU��7KH�XQGHUVWRU\�KDV�PLQLPDO�SURGXFWLRQ�DQG
PRVVHV�DQG�FRQLIHURXV�QHHGOHV�DUH�FRPPRQ�XQGHUVWRU\�FRPSRQHQWV��PRVVHV��OLFKHQV��DQG�QHHGOH�FRYHU�DUH�QRW�LQFOXGHG�LQ�WKH�)RRWKLOOV
3DUNODQG�SODQW�FRPSRVLWLRQ�WDEOHV��

)227+,//6�3$5./$1'
G�SLQH�JUDVV��PHVLF�PHGLXP�

G��SLQH�JUDVV���6Z

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q �
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
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)3)����6Z���5HG�RVLHU�GRJZRRG���.HQWXFN\�EOXHJUDVV

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3LFHD�JODXFD�
:+,7(�6358&(

�����
6KUXE

�6DOL[�EHEELDQD�
%($.('�:,//2:

�����

�&RUQXV�VWRORQLIHUD�
5('�26,(5�'2*:22'

�����

�5XEXV�LGDHXV�
:,/'�5('�5$63%(55<

�����
)RUE

�(TXLVHWXP�DUYHQVH�
&20021�+256(7$,/

����

�*DOHRSVLV�WHWUDKLW�
+(03�1(77/(

�����

�$VWHU�FLOLRODWXV�
/,1'/(<
6�$67(5

����
*UDVV

�*O\FHULD�VWULDWD�
)2:/�0$11$�*5$66

����

�3RD�SUDWHQVLV�
.(178&.<�%/8(*5$66

����

�$JURS\URQ�UHSHQV�
48$&.�*5$66

�����

�&DUH[�PLFURJORFKLQ�
6+257�$:1('�6('*(

����

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�3LFHD�JODXFD���&RUQXV�VWRORQLIHUD���3RD�SUDWHQVLV�
������������7KLV�FRPPXQLW\�W\SH�ZDV�GHVFULEHG�E\�7KRPSVRQ�DQG�+DQVHQ��������DGMDFHQW�WR�WKH�+LJKZRRG�5LYHU�ZHVW�RI�/RQJYLHZ��7KH�VLWH
UHSUHVHQWV�DQ�ROG�FKDQQHO�LQ�WKH�ULYHU�WKDW�KDV�XQGHUJRQH�VXFFHVVLRQ�IURP�D�VHGJH�GRPLQDWHG�FRPPXQLW\�WR�RQH�ZLWK�D�VSUXFH�RYHUVWRU\�
$V�WKHVH�GHSUHVVLRQV�ILOO�LQ�ZLWK�RUJDQLF�PDWWHU�WKH\�DUH�RIWHQ�RYHU�JURZQ�ZLWK�ZLOORZ�DQG�HYHQWXDOO\�ZKLWH�VSUXFH���$OWKRXJK�WKH�JUDVVHV�RI
WKH� VLQJOH� SORW� GHVFULEHG� DUH� QRQ� QDWLYH�� WKH� SUHVHQFH� RI� UHG� RVLHU� GRJZRRG� LQGLFDWHV� WKH� FOLPD[� QDWXUH� RI� WKH� FRPPXQLW\� W\SH�� � 7KLV
SDUWLFXODU�VLWH�LV�FRQVLGHUHG�D�UHFRYHULQJ�VLWH�WKDW�ZDV�RQFH�XWLOL]HG�KHDYLO\�DQG�QRZ�LV�RQO\�OLJKWO\�JUD]HG���,QFUHDVHG�OLYHVWRFN�JUD]LQJ�ZLOO
FDXVH� ZLOORZ� DQG� UHG� RVLHU� GRJZRRG� WR� GHFOLQH� DQG� WKH� XQGHUVWRU\� ZLOO� RIWHQ� RSHQ� XS�� GU\� RXW�� DQG� EHFRPH� GRPLQDWHG� E\� .HQWXFN\
EOXHJUDVV��WLPRWK\�DQG�RWKHU�LQYDVLYH�VSHFLHV�

)227+,//6�3$5./$1'
I�UHG�RVLHU�GRJZRRG���FRZ�SDUVQLS��VXEK\JULF�ULFK�

I��UHG�RVLHU�GRJZRRG�6Z

(FRORJLFDO�6WDWXV�6FRUH��
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
�����������������+$�$80 RU ���������$80�$&
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)3)����6Z���+RUVHWDLO

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�EDOVDPLIHUD�
%$/6$0�323/$5

�������

�3LFHD�JODXFD�
:+,7(�6358&(

����������
6KUXE

�6DOL[�EHEELDQD�
%($.('�:,//2:

�������

�5RVD�DFLFXODULV�
35,&./<�526(

�������
)RUE

�&RUQXV�FDQDGHQVLV�
%81&+%(55<

��������

�(TXLVHWXP�DUYHQVH�
&20021�+256(7$,/

����������

�+HUDFOHXP�ODQDWXP�
&2:�3$561,3

�������
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

�������

�&DUH[�GLVSHUPD�
7:2�6(('('�6('*(

�������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH�

1XWULHQW�5HJLPH�

6ORSH�

$VSHFW�
6RLO�'UDLQDJH�

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�������0

�3LFHD�JODXFD���(TXLVHWXP�DUYHQVH�
� � � � � � � � � � � �7KLV�FRPPXQLW\� W\SH� UHSUHVHQWV� WKH�ZHWWHVW�DQG�PRVW�QXWULHQW� �� ULFK� IRUHVWV� LQ� WKH�)RRWKLOOV�3DUNODQG�VXEUHJLRQ�� � ,W� LV�XVXDOO\
DVVRFLDWHG�ZLWK�PRLVW�DUHDV�DORQJ�WKH�HGJHV�RI�VWUHDPV�DQG�ULYHUV��DQG�ORZ�O\LQJ�DUHDV�ZLWK�SRRU�GUDLQDJH���6HHSDJH�DQG�KLJK�ZDWHU�WDEOHV
FDQ�EH�H[SHFWHG�� 7KH�KLJK� QXWULHQW� OHYHOV� UHVXOW� LQ�D� GLYHUVLW\� RI� VSHFLHV�� DOWKRXJK� FRYHU� FDQ�EH�TXLWH� ORZ��0RVVHV�DQG�KRUVHWDLOV� DUH
FRPPRQ��PRVVHV�DQG�OLFKHQV�DUH�QRW�LQFOXGHG�LQ�WKH�)RRWKLOO�3DUNODQG�SODQW�FRPSRVLWLRQ�WDEOHV�����/LYHVWRFN�XVH�ZLWKLQ�WKHVH�FRPPXQLWLHV
LV�H[SHFWHG�WR�EH�PLQLPDO��KRZHYHU��WKHLU�SUHVHQFH�FDQ�EH�GDPDJLQJ�IURP�KRRYHV�FKXUQLQJ�WKH�ZHW�VRLOV��7KRPSVRQ�DQG�+DQVHQ�������

)227+,//6�3$5./$1'
J�KRUVHWDLO��K\JULF�ULFK�

J��KRUVHWDLO�6Z

(FRORJLFDO�6WDWXV�6FRUH����
6RLO�([SRVXUH 0HDQ 0LQ� 0D[�
��
&RPPHQW�

)RUDJH�3URGXFWLRQ��NJ�KD� Q 
0HDQ 0LQ 0D[

)RUE
*UDVV
6KUXE
7UHH
7RWDO � � �

(FRORJLFDOO\�6XVWDLQDEOH�6WRFNLQJ�5DWH
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)3*����+DLU\�ZLOG�U\H�$Z

3ODQW�&RPSRVLWLRQ &DQRS\�&RYHU������
&RQVW�5DQJH0HDQ

7UHH

�3RSXOXV�WUHPXORLGHV�
$63(1

����������

�3LFHD�JODXFD�
:+,7(�6358&(

�������
6KUXE

�5RVD�DFLFXODULV�
35,&./<�526(

�������

�5XEXV�LGDHXV�
:,/'�5('�5$63%(55<

������
)RUE

�$VWHU�FLOLRODWXV�
/,1'/(<
6�$67(5

�������

�*DOLXP�ERUHDOH�
1257+(51�%('675$:

��������

�)UDJDULD�YLUJLQLDQD�
:,/'�675$:%(55<

��������
*UDVV

�&DODPDJURVWLV�FDQDGHQVLV�
%/8(-2,17

��������

�(O\PXV�LQQRYDWXV�
+$,5<�:,/'�5<(

����������

Q �

1DWXUDO�6XEUHJLRQ�
(FRVLWH�
(FRVLWH�3KDVH�

(QYLURQPHQWDO�9DULDEOHV
0RLVWXUH�5HJLPH��0(6,&��

1XWULHQW�5HJLPH��0(627523+,&��

6ORSH���������

$VSHFW��9DULDEOH��
6RLO�'UDLQDJH��:HOO�GUDLQHG��

6RLO�6XEJURXS�
6RLO�6HULHV�

6RLO�&RUUHODWLRQ�

5DQJH�6LWH�&DWHJRU\�

(OHYDWLRQ��UDQJH�����������0

�(O\PXV�LQQRYDWXV�3RSXOXV�WUHPXORLGHV�
������������7KLV�FRPPXQLW\�W\SH�UHSUHVHQWV�DVSHQ�RU�FRQLIHU�GRPLQDWHG�VLWHV�WKDW�KDYH�EHHQ�FOHDUHG�RU�KDUYHVWHG�ZLWKLQ�WKH�
E
�HFRORJLFDO�VLWH�
,W� LV� LQFOXGHG�ZLWK� WKH�PL[HG�ZRRG�HFRVLWH�SKDVH�EXW�FDQ� UHSUHVHQW�FXWEORFNV� LQ�DQ\� IRUHVWHG�SKDVH�ZLWKLQ� WKLV�HFRVLWH�� �7KHVH�FOHDUHG
DUHDV�FDQ�EH�DQ� LPSRUWDQW�VRXUFH�RI� IRUDJH� IRU�GRPHVWLF� OLYHVWRFN�� �7KH\�SURGXFH�RQ�DYHUDJH� WZLFH�DV�PXFK�DV�GHFLGXRXV�VWDQGV�DQG
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