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INTRODUCTION  
Insight Geologic is pleased to provide our report of channel migration and the potential for avulsion 
relating to your planned mineral extraction pit located off Highway 506, near Vader, Washington.  The 
site consists of a two tax parcels (Lewis County Tax Parcel Nos. 012509002000 and 012509002002) 
comprising approximately 70 acres.  The properties are located in the western half of the western half 
of the southeast quarter of Section 27, Township 11N, Range 02W, Willamette Baseline and Meridian.  
The Cowlitz River forms the southern edge of the parcels.  The proposed project site is shown relative 
to surrounding physical features in the vicinity map, Figure 1. 
 
We understand that the proposed project involves mining sand and gravel from the area for 
commercial sale.  Proposed mining depths are on the order of 50 feet below ground surface and 40 
to 45 feet below the anticipated water table.  We further understand that concerns have been raised 
about the potential for channel migration and potential avulsion of the mining area. 
    
SCOPE OF SERVICES 

We performed the following tasks:  

1. Reviewed available information concerning topography, hydrogeology, soil conditions, and other 
relevant characteristics of the site and surrounding area.  This information included soil maps, 
aerial photos, Lidar maps, as well as published reports on the geology and hydrogeology of Lewis 
County, as available.   

2. Developed our opinion with regard to the potential impact of the Cowlitz River on the proposed 
development in the site area, as well as our opinion on the impacts of the development on the 
river. 

3. Prepared a written report summarizing our observations and conclusions. 
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FINDINGS 
General 
The proposed project site is located in a rural area of the southern part of Lewis County.  The property 
is situated on a river terrace at an elevation of 80 feet above mean sea level and about 10 feet above 
the normal stage of the Cowlitz River.  Historically, the site has been used for agricultural purposes, 
primarily for the production of grass hay.   
 
Two other aggregate mining operations are located on the left bank of the Cowlitz River, to the east 
and west of the proposed project site.  These operations appear to be mining the same aggregate 
layer to a similar depth proposed by Precision Paving Plus LLC. 
 
Geology 
The site is located on an alluvial terrace of the Cowlitz River.  The river alluvium consists of sand and 
gravel deposited by the river over the past 50,000 years.  LiDAR (Light Distance and Ranging) imaging 
of the project area and surrounding, indicates that the terrace is relatively stable with no oxbow lakes 
or cutoff meanders visible in the imaging. 
 
The hills to the north of the project site are Eocene Cowlitz formation composed of nearshore marine 
sedimentary rocks including micaceous feldspathic sandstone, siltstone, and shale.  These rocks are 
unconformably overlain by Pleistocene pre-Fraser glacial deposits of the Logan Hill formation.  The 
Logan Hill formation is comprised of glacial drift and outwash sand and gravel originating from 
meltwater streams from alpine glaciers.  This unit is generally deeply weathered with the original gravel 
clasts being easily crushed. 
 
At least two areas of mapped mass-wasting deposits are located within one quarter to one half mile 
of the site.  These deposits appear to originate within the Logan Hill formation which caps the ridges 
north of the site.  The runout areas of these mapped deposits do not appear to extend more than a 
few hundred feet from the base of the slopes.  There does not appear to be a threat of landsliding or 
landslide runout on the project site. 
 
Groundwater 
Groundwater beneath the site occurs at a depth of about 10 feet below ground surface under water 
table (non-confined) conditions in the sand and gravel aquifer.  The direction of groundwater flow is 
likely variable depending on river stage and fluctuation.  In general, it appears that the direction of 
groundwater flow is to the west or southwest, in a “down valley” direction. 
 
Groundwater use in the area appears to be primarily for residential purposes, with no large-quantity 
extraction wells observed within about 1,000 feet of the site.  We were able to locate eight water well 
logs for the area.  Three of the well logs are for domestic wells located north of the river and five were 
for domestic wells located south of the river along Mandy Road.  Of the three well logs for wells north 
of the river, two were for domestic wells located on the river terrace south of Highway 506 and the 
third was for a well located on Cowlitz Vista Road on the ridge north of the highway.  The two domestic 
wells south of the highway are completed at depths of 175 and 180 feet below ground surface within 
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the Eocene sedimentary rocks.  This aquifer does not appear to be connected with the overlying sand 
and gravel aquifer.  Additionally, these two wells are located hydraulically up-gradient from the project 
site and would not be adversely affected by the mining activities. 
 
We were unable to locate a water well log for the residence located immediately north of the proposed 
project site.  We assume that this domestic water supply well is completed in a manner and depth 
similar to the two well logs for the up-gradient wells.  The completion depth, low pumping rate for 
domestic purposes and the location of the well hydraulically up-gradient from the proposed mining 
area, indicate that it should not be negatively impacted by the proposed project.  The located water 
well logs are contained in Attachment A. 
 
Concern was raised regarding the potential for silt migration from the extraction pit to nearby water 
wells or into the Cowlitz River.  We were unable to locate peer reviewed literature on the subject of 
the migration of silt through an aquifer.  Theoretically, the potential for migration of silt particles through 
a sand and gravel aquifer to a relatively low-yield residential well should be low due to the low 
groundwater flow velocities.  We were able to locate a technical memorandum prepared by Thurston 
County staff discussing this issue which is included as Attachment B to this report.  In their 
memorandum, Thurston County staff stated that the potential for silt migration was low because of the 
development of a silt blanket on the base and sides of the extraction pit which further limits the 
migration of fine particles out of the pit. 
 
Hydrology 
The Cowlitz River drains an area extending from Mt. Rainier to Mt. Adams with a drainage area of 
2,586 miles.  The total length of the river, excluding tributaries, is 106 miles.  Three reservoirs are 
located upstream of the project site and include Mayfield Lake, Riffe Lake and Scanewa Lake.  All 
three reservoirs are for the production of hydroelectric power with a secondary purpose of flood control.  
The presence of the reservoirs within the watershed allows the control of flows within the river and 
make it less flood prone than other, uncontrolled rivers in Washington State.  
 
The subject project location is north of an inside bend in the river channel.  The reach extending 
upstream approximately 2 miles from the site is generally straight with a southwest flow direction.  At 
the project site, the river changes direction from southwest to northwest for a reach length of 
approximately 0.8 miles before changing direction to south. 
 
A well-developed point bar is located on the right bank of the river channel adjacent to the site 
indicating deposition in this area as the river changes course from southwest to northwest.  Well-
developed vegetation, consisting of both deciduous and evergreen trees, is located in the upper 
portions of the point bar, outside the proposed mining area.  Some recent sloughing of the left channel 
bank near Mandy Road, south of the site, can be seen in the 2018 aerial photographs reviewed for 
the project.  Other areas of the channel banks both up- and downstream of the project site appear to 
be stable for the time period between 1990 and 2018.  We compiled an overview of channel widths 
and locations for the time period between 1990 and 2018.  For the reviewed time period, the channel 
did not appear to change in width or location for the reaches upstream and downstream of the project 
site.  This includes the year of severe flooding in 1995.  Our compilation is shown in Figure 3. 
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Flow in the Cowlitz River averages about 6,000 cubic feet per second (cfs) below Mayfield Dam, 
according to U.S. Geological Survey records.  Flood stage for the river is at about 25,000 cfs, with 
moderate and severe flooding occurring at 35,000 and 45,000 cfs, respectively.  According to our 
review, the river has exceeded flood stage seven times since 1988.  One of these events, which 
occurred in 1995, exceeded the severe flood stage level at a flow rate of 68,400 cfs.  It should be 
noted that the gravel extraction operation located downstream of the project site was in operation at 
that time.  Our review of aerial photographs taken prior to and after the flood event indicated no 
avulsion or breaching of this pit. 
 

   
CONCLUSIONS 
The Cowlitz River in the area immediately upstream and downstream of the proposed project site 
appears to be stable with respect to meander development and migration.  No avulsion or detrimental 
effects were observed between the years 1990 and 1996 to the mining operation located downstream 
of the project site following a severe flooding event in 1995 (68,000 cfs).  We have extrapolated this 
observation to our conclusions for the subject site.  
 
The site is located on an inside bend of the river channel; an area of sediment deposition rather than 
erosion.  No meanders are visible in the river channel upstream of the site for a distance of two miles 
that would potentially migrate into the mining operation causing avulsion.  Moderate or severe flooding 
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events may cause inconvenience or damage to equipment at the operation if not properly positioned 
or moved. 
 
It is our opinion that the proposed project is acceptable and will not pose an adverse risk to the Cowlitz 
River channel if proper setbacks are observed.        
          
 
 
 

_____________


_____________ 

 

 

 
We appreciate the opportunity to be of service to you on this project.  Please contact us if you have 
any questions regarding the information or conclusions presented above.   
 
 
Respectfully Submitted, 
Insight Geologic, Inc. 
 

 
 
 
 

William E. Halbert L.HG., L.E.G. 
Principal  
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