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MEMORANDUM 
 
 
DATE: May 2, 2014 
 
TO:  Councilmembers 
 
FROM: Will Hall, Council Staff 
 
RE:  REVISED Options for Landslide Regulations:  Setbacks and Slope Height 
 
 
This memorandum supplements the April 28 memorandum on options for landslide 
regulations by providing preliminary analysis of two parameters that could go into a 
moratorium or temporary regulations:  slope height and setback distance from slope. 
 
Current regulations 
 
Snohomish County critical areas regulations require a setback from landslide hazard areas 
(SCC 30.62B.340).  The setback distance depends on the height of the slope.  The setback 
from the top of the slope is 50 feet or the height of the slope divided by three, whichever is 
greater, as shown in Figure 1.  The setback from the toe, or bottom of the slope, is 50 feet or 
the height divided by two, whichever is greater.  The setback can be reduced in some 
situations if a geotechnical report shows that a reduced setback provides equal protection. 
 

 
 
These setbacks only apply to landslide hazard areas as defined in SCC 30.91L.040.  By 
definition, landslide hazard areas include the following when they have a vertical height of ten 
feet or more:  areas of historic landslides, areas susceptible to undercutting, areas in a 
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Figure 1.  Setbacks from landslide hazard areas. 
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canyon or active alluvial fan susceptible to inundation by debris flows or catastrophic flooding, 
and “Areas with slopes steeper than 33 percent which intersect geologic contacts with a 
relatively permeable sediment overlying a relatively impermeable sediment or bedrock, and 
which contain springs or ground water seeps.”  Not all slopes steeper than 33 percent are 
landslide hazard areas.  Site-specific geotechnical studies are used to determine whether a 
steep slope meets the definition of a landslide hazard area. 
 
Highway 530 Slide 
 
According to the United States Geological Survey (USGS, “Landslide in Washington State” 
updated April 10, 2014), the landslide on March 22 was on a slope approximately 600 feet 
high.  It traveled about 3,700 feet from the toe of the slope.  High resolution topographic 
maps produced by LiDAR show that the top of the slope is about 300 feet back from where it 
was before the slide (Figure 2). 
 

 
Figure 2.   USGS preliminary map of the March 22 landslide area.  The red line is the approximate 
upper limit of material that slid during the landslide. Green cross-hatched marks the approximate final 
location of material that slid. The area in between is where the landslide slid, but left no deposits. 
 
USGS is one of many agencies studying the March 22 landslide.  The USGS website says 
this slide, “was much larger, traveled much further, and had greater destructive force than 
previously experienced” in this area. 
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Richard Iverson, a landslide specialist with USGS who spent four days working onsite at the 
March 22 landslide site, estimated that it flowed for about 1.6 kilometers (about 1 mile).  He 
said, “it ran out three times longer than would have been expected by looking at other slides 
of this height and volume.” (Science Magazine, April 4, 2014). 
 
Past landslides 
 
The March 22 landslide is widely reported by scientists as an unusual, exceptional, or rare 
event.  Looking at new analysis of LiDAR data and inventories of historical landslides may 
help inform future discussions of landslide hazards. 
 
USGS reviewed past landslides and reported that, “Other large, and perhaps sudden, 
landslides have occurred in this valley and in the broader region. Large landslides are the 
norm in many parts of the western foothills of the North Cascades. The recent landslide in 
Washington, however, exhibited unusual mobility (i.e., runout distance and probable speed) 
compared to previously studied events in the area. Examination of high-resolution, remotely 
sensed topography indicates the presence of similar landslides that may have travelled long 
distances.”  An initial USGS interpretation of past slides in the area is shown in Figure 3. 

 
Figure 3.  USGS interpretation of LiDAR image showing the relative age of landslide deposits from 
youngest (A) to oldest (D).  The red cross-hatched area shows the approximate extent of the March 22 
landslide. 
 
The Washington State Department of Natural Resources (DNR) maintains a database of 
landslides in Washington State.  That database is one of the sources of information used to 
create Snohomish County’s landslide hazard map.  A list of 15 historic, large landslides in 
Washington State compiled by DNR (attached) includes several that were 700 to 1,500 feet 
long in the past 15 years.  The inventory could be analyzed to determine the frequency of 
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landslides that exceed the key distances in our critical areas regulations (50 feet, 200 feet, 
and half the height of the slope). 
 
Potential use of height and distance in a temporary moratorium or regulation 
 
The ratio of landslide height to length is a common index for landslide mobility.  The 
Snohomish County regulations for landslide hazard areas use the approach in the 
International Building Code (IBC), where the required setback is proportional to the height of 
the slope.  The setback is half the height from the toe and one-third the height from the top.  
The March 22 event was exceptional in that the runout was more than six times the height of 
the slope.  The USGS analysis and the DNR database show that other landslides have 
traveled further than half the height of the slope. 
 
As originally drafted, proposed Ordinance 14-029 would adopt a six-month moratorium on 
new residential development applications within one-half mile of a landslide hazard area 
where the height of the slope is greater than 50 feet.  PDS prepared maps showing the 
potentially affected area, which would cover most of Snohomish County. 
 
The draft interim official control circulated with the April 28 memorandum would require a 
geotechnical report within one-half mile of a landslide hazard area where the height of the 
slope is greater than 50 feet.  It would change the standard setbacks to five times the height 
of the slope from the toe and three times the height of the slope from the top of the slope. 
 
Options for reducing the area that would be affected by a moratorium or temporary 
regulations include increasing the height of the slope that triggers the regulation or 
decreasing the distance from the slope that triggers the regulation. 
 
The 50 foot height was chosen to exclude smaller slopes that are unlikely to be able to trigger 
the kind of debris flow that occurred on March 22.  Increasing the height to 100 feet or 200 
feet would shrink the affected area.  Most slopes taller than 200 feet are in the mountains, the 
major river valleys, and the coastal bluffs and gulches. 
 
The one-half mile distance was chosen based on the March 22 event and the size of the river 
valley between Oso and Darrington.  PDS produced maps showing the affected areas if the 
distance were reduced to one-quarter mile or one-eighth mile. 
 
Another possibility would be to base the distance on the height of the slope and to use 
different distances from the top and from the bottom.  This is the approach used to establish 
the setbacks in the current Snohomish County regulations and in the IBC.  The hazard from 
debris flows below the slope generally extends a greater distance than the hazard of erosion 
from the top of the slope, although the hazard gets closer to development above the slope 
with each successive event. 
 
This approach would result in relatively small affected areas around small slopes, and 
relatively large affected areas around taller slopes. 
 
Scientific studies and inventories show a range of ratios of landslide length to height.  The 
March 22 event was an outlier with a runout of six times the height and a total length of ten 
times the height.  Additional study and public debate would help inform the choice of 
distances from landslide hazard areas that reflects an acceptable level of risk. 
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If interim measures are desired before there is time for further study and public debate, the 
currently available information might suggest a range of setbacks between two and four times 
the height of the slope from the toe, and between one and two times the height of the slope 
from the top.  These ranges are inferred from a quick review of landslide inventory data and 
analysis published since March 22.  They should not be confused with the results of a 
scientific, technical, or engineering study.  Future study and public debate could result in 
distances that are shorter or longer or perhaps the same as the distances in the current code. 
 
Based on this cursory analysis, council could consider temporary regulations with setbacks of 
two times the height of the slope from the toe and one times the height of the slope from the 
top of the slope.  These are significantly larger than the current setbacks and significantly 
smaller than the setbacks in the April 28 draft interim official control, as shown in Figure 4. 
 
Landslide hazard areas that are 200 feet high, such as some of the gullies near Lowell-
Larimer Road and some coastal bluffs, would have setbacks of 200 feet from the top and 400 
feet from the bottom.  A 50-foot tall slope would have setbacks of 50 feet from the top and 
100 feet from the bottom.  The minimum setback in the current code is 50 feet, so this is a 
relatively modest change near small slopes. 
 
Since one-eighth of a mile equals 660 feet, the area affected by these setbacks would be less 
than the area shown on the PDS map with one-eighth mile buffers except for areas below 
slopes taller than 330 feet and above slopes taller than 660 feet.  For comparison, the tallest 
slope within a mile of 128th and I-5 is about 55 feet tall and the slopes along the Pilchuck 
River between the cities of Granite Falls and Snohomish range from 10 to 300 feet high. 
 
Any temporary regulations adopted in the near term will not have the level of scientific and 
public analysis that goes into the development of regular regulations, and the county-wide 
maps are not very accurate at the scale of individual projects, so it may be reasonable to 
require a geotechnical study within an area larger than the temporary setbacks.  Figure 4 
compares the key distances in the current regulations with two alternatives for council’s 
consideration. 
 
 Current regulations April 28 draft May 2 alternative 
Setback from top of 
slope Height / 3 Height x 3 Height x 1 

Setback from toe of 
slope Height / 2 Height x 5 Height x 2 

Geotech study area 
from top of slope 200 feet ½ mile Height x 2 

Geotech study area 
from toe of slope 200 feet ½ mile Height x 4 

Figure 4. Comparison of current setbacks and geotechnical study requirements with two alternatives 
for temporary regulations. 
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