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Abstract

Laser leveling equipment was used determine the elevation 
change at Camp Rilea, OR. In order to begin laser leveling, the 
laser level was set up in a fixed position on even ground.  The 
data was then collected by a receiver on a rod. The receiver 
communicates with the base station by locating the laser emitted 
from the base station. The rod was moved up and down until the 
receiver beeped, which indicated that the laser was connecting 
to the receiver. The measurement was then recorded in meters. 
The base station was moved often to accommodate the changes 
in the landscape.

 The measurements taken by the laser level were along the four 
transects shown in Figure 1. Transect 1 (graph 1) ran parallel with 
the ocean shoreline (north/south) for 850 meters; a measurement 
was taken every two meters. Transect 2 (graph 2) ran east/west, 
crossing Transect 1, with measurements taken every ten meters. 
Transects 3 and 4 also ran east/west crossing Transect 1. Transect 
3 (graph 3) was 50 meters long, with a measurement taken every 
two meters. Transect 4 (graph 4) ran 100 meters, with 
measurements taken every five meters where the slope was not 
steep and then increased to one measurement every two meters 
when the slope increased. 

 The results were put into a Microsoft Excel database and 
calculated to find relative elevation. Due to the base station 
being relocated, the data had to be calculated to find the relative 
elevation. After the data was calculated it was put into graphs to 
show the changes in elevation. This data was then used in 
conjunction with Ground Penetrating Radar to aid in the 
interpretation of the subsurface investigation.  

Methodology

Figure 1
This is a photograph from the research site 
looking east onto Slusher Lake.

Conclusion
Laser leveling provided our study of Camp Rilea with elevations along West Slusher 
Road in meters above sea level.  This elevation information was then used to aid in the 
interpretation of GPR readings by providing a measured surface elevation which could 
then be correlated with the subsurface reading.  

Some of the difficulties encountered in the laser leveling of the project area were 
moving the receiver off of the line due to interference of vegetation.  We also had 
difficulties with extreme elevation changes while measuring the lake level.  

 This poster is part of a larger comprehensive project dealing with the location of the 
Clatsop Village, the native village visited by Lewis and Clark.  Further study will aid in 
the location of the Clatsop Village.      
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Graph 2
Transect 2 was located at the 498 meter mark along Transect 1.  This 
transect went from west to east and was located at base station D.  An 
obvious drop in elevation was recorded while moving from West Slusher 
Road down to the edge of Slusher Lake.

Transect 2 Transect 3

Graph 4
Transect 4 was located at the 264 meter mark along Transect 1.  
Transect 4 shows an increase in elevation, until it crosses Transect 1 
(West Slusher Road), then decreases sharply to the Slusher Lake.

Transect 4

Reciever

Base Station

Figure 3
The reciever is held up on a rod 
to align with the base station. 
Accurate elevation can be 
measured from a variety of 
heights.

Figure 4
The base station sends a laser 
out to the reciever. The base 
station needs to be on sturdy 
ground and then leveled. The 
laser spins 360 degrees from the 
base station.
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Graph 3
Transect 3 was located at the 408 meter mark along Transect 1.  This 
transect went from West to East.  A more gradual lowering in elevation 
occurred on the Western side of West Slusher Road.

Graph 1

Transect 1 was the longest transect of the four taken at Camp Rilea, OR.  Transect 1 ran parallel to the ocean shoreline (north to south) for 850 meters.  This transect has wide range of elevation indicating 
varied topology in the landscape along Transect 1 (West Slusher Road).  

Transect 1
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The research for this project was 
conducted at Camp Rilea.  Camp 
Rilea is located on the northwest 
coast of Oregon just south of the 
Columbia River outlet.  The laser 
level transects, mapped by the 
Global Positioning System unit, 
are overlayed onto a high-
resolution, true color satellite 
image (Figure 2).  The laser level 
base station points are also 
shown in Figure 2.    

Site Map
Lewis and Clark reached the Pacific coast of Oregon in 1805 
where they visited a Clatsop village.  The location of this village 
is not known.  The purpose of this poster is to present a portion 
of the results of a collaborative research project to locate this 
Clatsop village.  Lewis and Clark's journal documents the 
location of the village in primary coastal sand dunes, along the 
shore of the Clatsop River south of its outlet to the sea.  Based 
on these and other journal entries, we believe the village site is 
located on the western shore of what is now Slusher Lake in 
Camp Rilea, OR.  Multiple Ground Penetrating Radar (GPR) 
lines were shot using different frequencies: 100MHz 
(pulseEKKO100 GPR system) and 225 MHz (pulse EKKO1000 
GPR system).  GPR has no method of determining relative 
elevation; therefore, a laser leveling survey system was used to 
measure changes in elevation.  This poster will focus on 
changes of elevation paired with GPR subsurface investigations.  
Data collected by the laser level was taken along 4 transects.  
The results of these laser level measurements were entered into 
Microsoft Excel, which produced one graph for each transect.  
This information was then used to add topographic data to the 
GPR information.  Though the location of the Clatsop village 
remains unknown, we now know that future investigators will 
need additional methods capable of deeper subsurface 
investigations.

Results


