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EXECUTIVE SUMMARY 

In September 2006, Golder Associates Ltd. (Golder) was retained by New Town 
Planning Services Inc. (New Town) to complete an Archaeological Overview 
Assessment (AOA) of a 236.18 ha parcel of land west of Peachland, BC, and 
immediately north of Okanagan Lake.  The subject property lies in portions of 
District Lots 2879, 1000, 1002, 1800, 902 and 220.  New Town has been commissioned 
to prepare an Area of Structure Plan (ASP) to establish a framework for design and 
servicing that will guide the development of individual properties.  The ASP is 
undertaken in advance of urban expansion or development. 

The objectives of this AOA included: (1) an assessment of the archeological potential of 
the project area; (2) the preparation of archaeological potential maps for the project area; 
and (3) the provision of recommendations for further archaeological work where 
required.  The project involved three main phases: (1) the development and 
implementation of a GIS-based archaeological potential model; (2) ground truthing of the 
archaeological potential model; and (3) the preparation of a final report and associated 
deliverables. 

The archaeological potential model divided the project area into three Zones.  Zone I 
lands have the highest predicted archaeological site potential.  Zone II lands have 
moderate archaeological site potential, and Zone III lands have the lowest predicted 
archaeological site potential.  The initial potential ratings were ground truthed and 
revised accordingly based on observed field conditions. 

The ground truthed AOA model identified 32.85 ha (14%) of the project area as  
Zone I lands, 14.53 ha (7%) as Zone II lands, and 188.8 ha (79%) as Zone III lands.  
Zones I and II lands should be subject to an archaeological impact assessment (AIA) 
prior to land development.  Zone III lands have low archaeological potential, and do not 
require additional investigation.   
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1.0 INTRODUCTION 

In September 2006, Golder Associates Ltd. (Golder) was retained by New Town 
Planning Services Inc. (New Town) to complete an Archaeological Overview 
Assessment (AOA) of a 236.18 ha parcel of land west of Peachland, BC, and north and 
west of Okanagan Lake.  The subject property lies in portions of District Lots 2879, 
1000, 1002, 1800, 902 and 220.  New Town has been commissioned to prepare an Area 
of Structure Plan (ASP) to establish a framework for design and servicing that will guide 
the development of individual properties.  The ASP is undertaken in advance of urban 
expansion or development. 

1.1 Objectives 

The objectives of this AOA included: (1) an assessment of the archeological potential of 
the project area; (2) the preparation of archaeological potential maps for the project area; 
and (3) the provision of recommendations for further archaeological work where 
required. 

2.0 BACKGROUND  

The following sections describe the study area, provide cultural and historical context, 
and summarizes the current state of archaeological knowledge for the study area and 
areas immediately adjacent. 

2.1 Study Area 

The project area is located immediately north of the community of Peachland,  
and immediately west of Okanagan Lake, on the slopes of Pincusion and 
Coldham Mountains.  Trepanier Creek drains southeast into Okanagan Lake through 
DL 2897, in the northeast portion of the project area and McCall Creek lies in the 
extreme southwest portion of the project area.  The project area lies within the very hot 
and dry subzone variant of the Ponderosa Pine biogeoclimatic zone (PPxh 1), and ranges 
from 450 m to 880 m (asl1) in elevation.  This biogeoclimatic zone is characterized by 
hot, dry summers and cool winters with little precipitation.  Further information on 
biogeoclimatic zones can be found in Meidinger and Pojar (1991). 

 
1 Above Sea Level 
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2.2 Cultural Background 

The study area is within the traditional territory of the Westbank First Nation and is 
affiliated with the Okanagan Nation.  Okanagan peoples, one of the five Interior Salish 
linguistic families, lived a semi-sedentary lifestyle relying on game, fish and plant foods 
for subsistence.  During the summer months they lived in conical or oblong mat lodges 
with the winter months spent in semi-subterranean pithouses.  Their technology includes 
tools that were made from variety of materials including stone, bone, antler, plant 
materials, and native metals.  Several in-depth ethnographic reviews exist for the 
Okanagan peoples (Teit 1900, 1930; Ray 1939; Bouchard and Kennedy 1998).  

2.3 Historical Background 

Within a few years of their arrival in the early 1800s, fur traders established a route along 
the west shore of Okanagan Lake for the movement of goods between points further 
inland and Fort Vancouver for subsequent overseas transport (Webber 1999).  These 
‘Brigade Trails’ often followed the original aboriginal trade networks that were already in 
place (Minni 1996; Hatfield 1975).  According to Hatfield, much of the 
Okanagan Brigade Trail followed a pre-existing Okanagan trail, which was then used 
from 1811 through the early 1900s by the Northwest Company, the Hudson’s Bay 
Company, and later by miners (Hatfield 1975).  Historical sources suggest that the 
Okanagan Brigade Trail traversed southeast of project area on the terraces overlooking 
Okanagan Lake, although much of the trail was located where Highway 97 is now 
situated (Hatfield 1975).  It is possible that intact remnants of the trail may be present 
along the southern portion of District Lot 902. 

More recently, the project area has gone through phases of agricultural development to 
housing and residential development including a golf course. 

2.4 Previous Archaeology 

A review of the Provincial Heritage Register showed no recorded archaeological sites 
within the project area (Table 3), and three previously recorded archaeological sites 
within 1 km (Table 1; Figure 2).  These sites (DkQw-19, 20 and 37) were identified or 
revisited during archaeological investigations by Zacharias (1990).  DkQw-19 and 20 are 
lithic scatters located on gravel beach fronts.  DkQw-37 is a human burial; a partial 
skeleton and skull that was recovered during residential development in 1978 and 
revisited in 1990 by Zacharias.  All these sites are reported to have been heavily impacted 
and in the case of DkQw-37 may no longer exist. 
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Numerous other archaeological impact assessments and site inventories have been 
completed along the shore of Okanagan Lake (such as Lawhead and Macleese 1976; 
Antiquus 2006; Choquette 1990).  None of these studies lie within, or adjacent to, the 
project area and have no direct bearing on the project. 

Table 1. Previously Recorded Archeological Sites within 1 km of Project Area 

Site Name Site Type Location  

DkQw-19 Surface Lithics 450 m southeast 

DkQw-20 Surface Lithics 50 m east 

DkQw-37 Human Burial 600 m east 

Types of archaeological sites expected in the vicinity of the project area include villages, 
tool processing areas and hunting camps.  Such sites typically manifest as cultural 
depressions ranging from 0.5 m to over 8 m in diameter, along with surface and 
subsurface scatters of archaeological materials, such as stone tools and animal remains.  
Other types of archaeological sites are found in the region, including trails, rock cairns, 
rock art, culturally modified trees, plant processing sites and roasting ovens.  Due to 
preservation factors, stone tools are most commonly found in archaeological sites. 

3.0 METHODS 

The project involved three main phases: (1) the development and implementation of a 
GIS-based archaeological potential model; (2) ground truthing of the archaeological 
potential model; and (3) the preparation of a final report and associated deliverables.  The 
methodologies employed for these three phases are described in detail below. 

3.1 Phase 1 – Model Development 

The first Phase of the study involved the development of a GIS-based predictive model to 
divide the project area into three zones of archaeological potential (Zones I to III).  
Zone I lands are predicted to have the highest density of sites.  Zone II lands are predicted 
to have moderate site potential (i.e., fewer sites are predicted to be found than in Zone I).  
All other lands are considered to be Zone III lands.  Zone III lands represent the lowest 
predicted site potential and they should hold few sites, due to greater physical constraints 
against human occupation or the preservation of archaeological sites. 
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3.1.1 Data for Model Development 

The archaeological potential model was developed based on a review of 
two archaeological overview assessments (AOAs) completed within the Okanagan Lake 
region – the Westbank First Nation Community Forest (WFNCF) AOA (Golder 2006) 
and the Okanagan Timber Supply Area AOA (Arcas 1997).  These two studies were 
selected as the project area falls within, or in proximity to, these two AOA study areas.  
Both AOA studies identified the following terrain variables as the most important for 
determining archaeological site potential: 

• Slope 

• Aspect 

• Distance to Water 

The AOAs looked at additional variables including: forest cover, biogeoclimatic zone(s), 
ungulate ranges, surficial geology, and traditional use information to aid in predictive 
model development.  Base data for these latter variables were unavailable for the present 
study. 

The results of the two earlier AOA studies suggest the slope variable has the greatest 
predictive power of the assessed variables.  Almost all of sites used to develop the 
two AOA models were found on terrain of less than 15º slope, with the majority on 
terrain of less than 5º slope.  Site types which were found to lie outside of this slope range 
are rare site types such as culturally modified trees (CMTs), rock art and trails.  No 
variables considered during the development of this model were found to be effective 
predictors of these rare site types.  For this reason, slope was assigned the greatest weight 
in terms of overall potential score.  If the slope is greater than 15º the model considers the 
probability for the presence of sites to be low, regardless of any other variable.  If the 
slope falls between 0º to 5º, then the opposite is true and the potential score is considered 
high regardless of any other variable.  Slopes greater than 5 º and less than 15º would 
receive a moderate potential score that could be adjusted to low potential depending on 
the distance to water and unfavorable aspect. 

Aspect was considered an important variable in the WFNCF AOA.  The majority of 
archaeological sites used to help develop the WFNCF AOA were located on west, east 
and south facing terrain.  Accordingly, west, east and south aspect was considered a 
variable that would increase the potential for archaeological sites to be present.  During 
the WFNCF AOA, a small percentage of archaeological sites were found on terrain with 
northern aspect.  Therefore, northern aspect does not preclude the discovery of 
archaeological sites so it received a null modifier and does not influence the potential of 
the area in question. 
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Both AOAs identified a direct correlation between distance from aquatic features and site 
distribution.  Distance to water was ranked according to the following classes:  
0 to 200 m, 200 to 500 m and greater than 500 m.  As some of the sites used to develop 
the potential model in the WFNCF AOA were shown to lie farther than 500 m from 
water, the ‘greater than 500 m’ class received a null score, which did not influence the 
potential of the area in question. 

3.1.2 GIS Analysis 

The variables selected (slope, aspect, and distance to water) were analyzed spatially 
based on contour and line work files (AutoCAD) supplied by New Town.  ESRI’s 
ArcGIS version 9.1 software (3D Analyst Extension) was used to generate the aspect and 
slope grids in a raster format utilizing a 10 m cell size.  The ‘distance to water’ coverage 
was generated in ArcGIS using the AutoCAD line features. 

3.1.3 Predictive Model 

Based on analysis of the terrain and distance to water variables, the following matrix 
(Table 2) was developed.  The model was implemented using spatial analyst software, 
which produced polygons of differing archaeological site potential.  The project area was 
overlaid with a grid of 25 m cells.  Each variable or layer was assigned a score based on 
the criteria of any given cell.  These scores were then added together to produce a final 
potential score which corresponded to zones of high (Zone I), moderate (Zone II) or low 
(Zone III) archaeological potential. 

These score ranges are weighted on the significance of each variable with slope 
possessing the greatest weight.  Aspect and distance to water are rated equal to each other 
in their predicative ability but are less predictive then slope.  The potential polygons the 
GIS software produced compared well with the observable archaeological potential of 
terrain features as seen on topographic maps and air photos.  For example, an elongated 
bench feature was identified running southwest - northeast through the center of the 
project area.  This bench is readily identifiable on topographic maps and air photos, and 
was determined to have moderate-to-high archaeological potential, as it appears to be 
relatively level, with good views of Okanagan Lake, as well as being a potential travel 
corridor.  
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Table 2: Predictive Model Matrix 

Variable Criteria Score 
South, Flat, East or West    10 Aspect 

North      0 
0º to 5º  100 
5º to 10º   10 
10º to 15º     5 

Slope 

>15º -100 
0 m to 200 m    10 

200 m to 500 m     5 Distance to water 
>500 m     0 

The maximum score that could be achieved for any cell is 120.  To achieve this score the 
cell would have to be located on level terrain with an aspect other than north, and within 
100 m of a water body.  The minimum score that could be achieved is -100.  Achieving 
this low rating would require that the cell be located on a slope of greater than 15º, with a 
north aspect, and be greater than 500 m from a water body. 

Those cells that scored -100 to 15 were assigned a Zone III or low potential rating.  Cells 
that scored between 16 and 99 were assigned Zone II or moderate potential rating and 
cells that scored 100 to 120 were assigned Zone I or high potential rating (Table 3). 

Table 3: Score Range Matrix  

Total Score Range Archaeological Potential Zone 
-100 to 15 Zone III (low potential) 
16 to 99 Zone II (moderate potential) 

100 to 120 Zone I (high potential) 

3.2 Phase 2 - Field Visit 

Stage 2 involved a field visit to ground truth and determines the effectiveness of the GIS-
based archaeological potential model.  A field visit was undertaken on October 19, 2006 
by Joel Kinzie, B.A., R.P.C.A. (Golder) and Cheryl Lindley (Westbank First Nation).  
The field visit consisted of a combined vehicle-based and foot-based inspection of the 
project area (Figure 2).   

The vehicle inspection followed Ponderosa Drive which runs into the central portion of 
the project area.  Judgmental pedestrian traverses were carried out and approximately 
70% of the project area was walked over or viewed from high points of land.  Crew 
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members were spaced 10 to 20 m apart and examined surface exposures for 
archaeological remains including stone tools, cultural features (i.e., cultural depressions), 
and culturally modified trees (CMTs).  Surveyors also identified terrain with potential to 
contain buried archaeological remains.  Survey coverage was recorded and photographs 
were taken of the project area. 

4.0 RESULTS 

4.1 Field Visit 

The terrain within the project area varies from steep rocky slopes (Photograph 1, Plate 1) 
to level benches (Photograph 2, Plate 1). Overall aspect is southeast.  No aquatic features 
were observed within the project area, although Okanagan Lake is located southeast of 
the project area (Photograph 3, Plate 1).  One area of low-lying, poorly drained terrain 
was observed in the south portion of the project area, near the south end of a golf course.  
This area also contains a small depression that may have been partially altered for use as 
a dug-out for cattle (Photograph 4, Plate 1).  Soils appear to be largely glacial in origin 
and soil development appears poor (Photograph 5, Plate 2).  The project area has been 
subject to modern land-altering disturbances in the form of roads and a golf course and 
related structures (Photographs 6 & 7, Plate 2).  It appears that portions of the project area 
have also been used for cattle grazing.  Evidence for this use was observed throughout the 
project area in the form of cattle trails and wallows. 

4.2 Field Visit Comparison to Archaeological Potential Model 

Observations made during the field visit indicate the model results are generally accurate.  
Those areas assessed on foot and what was visible from the road compared favourably 
with the archaeological potential polygons generated by the GIS analysis.  When 
observed potential differed from the GIS based rating the final potential polygons were 
adjusted accordingly.  Several software anomalies were identified and corrected 
accordingly (i.e., isolated single pixel polygons identified as Zone I areas, located on 
steep slopes Zone III lands).  The source of this error, known as flat triangling,2 results 
from the terrain information being generated from topographical information instead of 
being derived from the original digital elevation model.  Also along the western edge of 
the project area the digital AutoCAD file was missing several contour lines.  As such, the 
GIS software incorrectly considered these areas as level and were rated Zone I lands.  

 
2 “Flat triangles are frequently generated along contours when the sample points occur at a distance that is less 

than the distance between contours.  When these ‘excess’ vertices are not removed, the Delaunay triangulation 

discovers that the closest sampling points are those along the same contour, causing the generation of flat 

triangles” (www.ian-ko.com/ET_GeoWizards/UserGuides/tinnotes.htm). 
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Field observations showed that these areas are, in fact, steep, and rugged and have been 
corrected to Zone III lands. 

The existing golf course lies along a relatively level bench that is presently situated 
within Zone I lands.  However, it has been assigned a Zone III rating, as the land-altering 
activities associated with golf course development, such as landscaping, surface stripping 
and in-filling, would have likely disturbed any cultural bearing sediments, which, if they 
existed, would have been shallow (less then 20 cm DBS3).  Any sites, if present, are 
believed to be significantly altered: features, such as cultural depressions would have 
been truncated or destroyed and archaeological materials, such as artifacts and/or faunal 
remains, would have lost contextual information.  Prior to development the 
archaeological potential of the golf course area would have been assessed as high as 
reflected by the model. 

4.3 Model Results and Recommendations 

The ground-truthed AOA model identified 32.85 ha (14%) of the project area as Zone I 
lands, 14.53 ha (7%) as Zone II lands, and 188.8 (79%) as Zone III lands.  Zones I and II 
lands should be subject to an archaeological impact assessment (AIA) prior to land 
development.  Zone III lands have low archaeological potential, and do not require 
additional investigation. 

It should be noted that the term “low archaeological potential” does not necessarily mean 
“no archaeological potential”.  The possibility always remains that an archaeological site 
may be found in an area identified as low archaeological potential.  For this reason New 
Town Planning Services Inc. is advised that if unanticipated archaeological materials or 
features (including, but not limited to, stone artifacts, human remains, or features such as 
fire hearths) are encountered during construction activities related to the proposed 
developments, all work in the area should cease and a Golder archaeologist should be 
notified as soon as possible. 

5.0 CLOSURE 

This report was prepared for New Town Planning Services Inc., and is specific to the 
proposed development described herein.  Any use, reliance, or decisions made by third 
parties on the basis of this report are the sole responsibility of such third parties.  The 

 
3 Depth Below Surface 
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study was not specifically designed to address issues of traditional aboriginal use of the 
subject property and does not constitute a traditional use study.  This report was written 
without prejudice to issues of aboriginal rights and/or title. 

GOLDER ASSOCIATES LTD.   
 

Joel Kinzie, B.A., R.P.C.A 
Archaeologist   
 
Reviewed by: 

Andrew Mason, M.A., R.P.C.A. 
Associate/ Senior Archaeologist 
 
JK/ARM/tr 

N:\Active\2006\1430 Kamloops\06-1430-144 Ponderosa Pincushion AOA\Final\Final Report\06-1430-144 Ponderosa.Pincushion AOA - Final.doc 
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Photograph 7: 

View E of access 
trails, common 
through out project 
area.
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