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TECHNICAL MEMORANDUM 

TO:  Karl Hufnagel, P.E. / R.W. Beck 

PREPARED BY: Brad Thurber, L.E.G., Sa Hong, P.E. / HWA GeoSciences Inc. 

SUBJECT: SLOPE GEOTECHNICAL ISSUES 
 Bow Lake Transfer Station/Recycling Facility 
 King County, Washington 

PROJECT NO.: 2003-008-21 

DATE: November 16, 2006 
  

 

The purpose of this Technical Memorandum is to address qualitatively potential slope 
stability issues for design and reconstruction of the site facilities.  During the master 
planning process, geotechnical conditions for the proposed reconstruction of the facility 
were evaluated by reviewing previous geotechnical reports for the existing facility, 
advancing several exploration borings and preparing a draft geotechnical report for the 
WSDOT parcel (HWA, 2004).  Additionally, a geologic reconnaissance was performed 
in 2006 of slope conditions along several transects within the subject properties.  This 
memorandum looks at two separate parcels that together make up the proposed project 
site: The WSDOT property and the King County parcel as shown in the attached 
Figure 2.  

WSDOT Parcel 

Observed Conditions 

North Slope 

Fill has been stockpiled to elevation 315 feet at the top of the north- to northeast-facing 
slope of the WSDOT parcel.  This slope comprises part of a ravine bordering the north 
side of the site.  The ravine bottom extends east-west and lies at elevation 170 feet, due 
north of the highest portion of the stockpile, and at 90 feet elevation to the northeast.  The 
base of the stockpiled fill is approximately at elevation 250 feet (i.e. the fill is a 
maximum of 65 feet thick), based on previous borings and slope observations (HWA, 
2004).  The fill side slopes are inclined at about 20% in the upper half and about 30% in 
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the lower half (see Slope Profile 1, Figure 3).  The stockpiled fill consists of silty sand 
with gravel (till fill) in the upper 35 feet, and silty sand with cinder, ash, melted glass, 
and metal (derived from former refuse burning) in the lower 30 feet.  Maple trees up to 
18 inches in diameter were growing on the lower 30 feet or so of the stockpile, and partly 
vegetated erosional rills up to 2 feet deep and 5 feet wide were present.  The fill is 
somewhat setback from the lower natural slope to the north, and the toe of the fill tapers 
into a gently sloping bench, from about 20 to 50 feet wide.  Earthwork for the new 
facility will consist of the removal of a 40- to 60-foot thickness of old fill, and 
construction of a perimeter road that is partly on fill.  The transfer station building will be 
founded partly on old fill and partly on native soils.  Utilities will be trenched through the 
site as well.   

The surficial soils along the bench are gravelly and very dense.  The outer edge of the 
bench is the crest of the natural steep ravine slope, which descends at gradients of 
approximately 55 to 60% in the upper 35 feet, steepening to approximately 75 to 80% for 
the remainder of the slope down to a stream at the ravine bottom.  The ravine slope soils 
consist of loose sand (colluvium) over very dense, clean, sand.  The slope surface was 
probed with a 3-foot long, ½-inch diameter, steel rod.  The thickness of loose sand was 
observed to be as little as ½ to 1 foot in an erosional side ravine, and 2½ feet to more than 
3 feet along most of the slope.  Many of the trees on the ravine slope have straight trunks 
indicating that slope creep is minimal.  However, we observed evidence of at least two 
recent shallow slides in the 15- to 20-foot high walls near the ravine head (west end) by a 
culvert outlet.   

Ground water seepage was observed at the western end of the ravine in very dense sand, 
at about 100 feet east of the head and a few feet above the stream, and at the heads of two 
side ravines approximately 100 feet higher than the stream.   

East Slope 

The eastern slope of the WSDOT parcel consists of the soil stockpile in the upper 
approximately 65 feet, inclined at up to 55%.  The east property line fence is at or within 
10 feet of the stockpile toe.  Eastward from the toe is a gently-sloped bench, contiguous 
with the bench on the north side of the stockpile, inclined at approximately 20% and just 
over 100 feet in width.  The outer edge of the bench forms the crest of the steep natural 
slope, inclined at approximately 85% in the upper 40 feet or so, then sloping more gently 
into a bowl-shaped area, with a second bowl down slope from it.  Such bowls are a 
typical geomorphic expression of former land sliding.  The slope beneath the second 
bowl down to the Green River Valley floor could not be observed from the bench (the 
natural slope was not reconnoitered below the bench, only observed from above).  The 
bowls were vegetated with blackberry brambles, an indicator of ground disturbance (such 
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as by land clearing or grading activities, or by sliding).    Based on preliminary 
observations of the site and its surroundings, it appears that the east property line of the 
WSDOT parcel is a sufficient distance (approximately 100 feet) from the crest of the 
steep slope to provide an adequate buffer for on-site development up to the property line.   

General Observations and Conclusions  

The slopes on the north and east sides of the WSDOT parcel are judged to be Class 2, 3, 
and 4 per the City of Tukwila Municipal Code sensitive areas designation (TMC 
18.45.120 A.).  The ravine slope profile is convex, with the steepest portions at the 
bottom of the ravine.  The slopes also are mapped by the City as an erosion hazard area. 

No evidence of deep-seated sliding is evident on these slopes, only surficial soil creep 
and isolated shallow sliding.  Such shallow slope movement will occur periodically over 
time as the underlying very dense sand mechanically weathers.  Most of this movement 
will occur in the steep lower portion of the ravine slope, in relation to where ground 
water seepage occurs. 

The natural processes of soil creep and skin sliding will continue whether or not the 
redevelopment takes place.  However, present runoff to the slopes that could contribute to 
creep and shallow sliding will be reduced by the capture of stormwater and re-direction 
from proposed impervious surfaces.  Such slope movement would not pose a threat to the 
proposed development.  An appropriate buffer distance between the crest of steep natural 
slopes and proposed site development will be recommended by the geotechnical engineer 
during the design phase and approved or revised by the City, per Tukwila Municipal 
Code 18.45.120 C.  Geotechnical borings will be conducted along the north-facing slope 
as needed to develop a geologic profile for slope and seismic stability calculations.  Such 
calculations will determine current stability conditions and relative changes in stability as 
a consequence of construction.  Geotechnical borings within the old fill will be advanced 
to determine appropriate foundation types for the building. 

The outer edge of the perimeter access road, as envisioned in the preliminary design, will 
be supported on several feet of fill for a portion of the roadway.  Some of the fill could be 
placed as a side-cast fill, where the existing cut bench is wide enough to accommodate 
the fill and steep slope buffer.  The fill footprint could be reduced by construction of a 
retaining wall such as a mechanically-stabilized earth (MSE) wall, or a soldier pile wall.  
Geotechnical borings will be advanced and engineering analyses conducted in order to 
determine appropriate wall types and design details. 

The proposed removal of approximately 40 to 60 feet of the existing fill stockpile will 
eliminate long-term issues of erosion and slope stability for that portion of the slopes.  
Stormwater runoff to the remaining fill and bench slopes will be significantly reduced by 
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capture and tight-lining of stormwater from graded areas during construction, and over 
the long-term from proposed impervious surfaces (roofs and pavements).  These 
remaining slopes will be graded and vegetated to reduce erosion potential.   

Construction-period mitigations include maintaining temporary site grades to drain away 
from the steep slopes.  Additionally, typical Temporary Erosion and Sediment Control 
Best Management Practices (TESC BMPs), such as silt fencing, mulch berms and 
placement of mulch and/or seeding in disturbed areas after grading, should be employed 
to limit potentially adverse effects of stormwater runoff during construction.  Temporary 
soil stockpiles should be kept away from the crest of the steep slope a horizontal distance 
equal to twice the height of the stockpile, or other setback distance determined to be safe 
on the basis of detailed stability calculations.   

The proposed facility reconstruction will result in a significant reduction of existing fill 
on the WSDOT parcel (e.g. a 40- to 60-foot thickness will be removed) such that 
construction of the new transfer station building and associated roadways will result in a 
net reduction of load at the top of the slopes.  This fill removal will generally improve 
overall global (deep-seated) stability of the natural slopes below. 

In summary, based on the preliminary investigations completed over the last several 
years, we do not see any slope conditions on the WSDOT parcel that present slope 
stability or slope erosion problems that cannot be dealt with through the application of 
conventional, routine, geotechnical design practices and TESC BMPs.    

King County Parcel 

Observed Conditions 

The east slope of the existing transfer station is not as steep as the WSDOT parcel slopes, 
based on a topographic site plan developed from aerial photos and from our recent field 
reconnaissance work (see Slope Profiles 2 and 3, Figures 4 and 5).  An extensive area of 
the slope is covered almost exclusively with invasive blackberry brambles, which could 
be  indicative of past ground disturbance, but is more likely the result of landfill slope 
maintenance by the County.  Previous geotechnical explorations (HWA, 1993) indicated 
fill and refuse depths up to 45 feet at the crest of the slope.  The former landfill, with a 
soil fill cover, extends far down the slope to about elevation 160 feet (HWA, 1993).   

Elevations of the eastern slope vary from approximately 245 feet, at the transfer station 
perimeter road, down to 80 feet at the southeastern property corner.  Along most of the 
southern property line, the slope is traversed in an easterly direction by a 50-foot wide 
bench, which then traverses northeast and northward along contour and gently slopes to a 
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100-foot, or so, wide cut bench at the northeastern property corner.  A narrow dirt access 
road (grown over) descends the slope from the north (crossing the LaPianta property 
from the WDOT parcel) to the wide bench area at the northeast corner.   

The slopes above the bench and old road are covered with blackberries, and the surficial 
soil consists of brown silty sand, with some scattered refuse on the ground surface, 
consisting of old bottles, tin cans, and other metal and glass debris.  Slope inclinations 
vary from 10 to 48 percent along short distances down the slope, indicative of modified 
land.  The slope below the wide bench is more consistent, with gradients ranging from 
40 to 45 percent.  Scattered trees present in this lower slope consisted of 8- to 12-inch 
maples, 12- to 18-inch cottonwoods, and 6- to 8-inch alders, the latter of which had died.  
The lower trunks of the trees are bent or pistol-butt shaped, indicative of soil creep. 

Based on visual observations, the toe of the slope east of the King County parcel, on the 
LaPianta property, consists of a 25-foot or so high cut slope at about a 1/2H:1V 
(Horizontal:Vertical) inclination.  This steep cut is buttressed by an Ecology Block wall, 
four blocks high, backfilled with sand and gravel, at the edge of a paved lay-down yard 
on the Green River valley floor.  The soils exposed at the top of the cut appear to be 
glacially over-consolidated silty sand with gravel. 

Two 12-inch storm pipelines are visible on the slope: a corrugated plastic pipe along the 
upslope edge of the southern property line bench, and a 12-inch concrete-to-corrugated 
metal pipe located due east of the north end of the existing transfer building.  In late 
October 2006, we observed no water flow at the culvert outlets on the slope, despite 
heavy rainfalls.  However, according to site utility plans and visual observations, 
stormwater is discharged to the top of the fill slope, to the southeast of the transfer 
building.  Surface expressions of the stormwater discharge consisted of fresh green grass, 
remains of wet-soil plants (Queen Anne’s Lace) not seen elsewhere on the slope, and soft 
ground underfoot.  No surface water was observed. 

General Observations and Conclusions 

The slopes of the east to south sides of the King County parcel are judged to be Class 2 
and 3 per the City of Tukwila Environmentally Sensitive Areas designation (TMC 
18.45.120 A).  These slopes also are mapped by the City as an erosion hazard area. 

No evidence of recent deep-seated sliding is evident on these slopes, and none has been 
documented in the past 20 years of our experience with the site.  We did not observe any 
signs of erosion on the slopes.  Some past soil creep is evident on a portion of the lower 
slopes within the property.  The cut at the slope toe (on La Pianta property) does not 
show evidence of sliding, and the buttress wall appears to have supported the toe for 
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many years.  Any future sliding below the King County property should not affect the 
proposed development. 

Redevelopment of the existing transfer station will result in little to no placement of 
additional fill, removal of refuse in a small area for new truck scales, and pavement of 
more area than the current extent of impervious surfaces.   

Proper TESC practices will need to be implemented during construction in order to 
prevent concentration of stormwater onto the slopes.   

Placement of any fill in relation to slope stability will be evaluated during the design 
phase.  As appropriate, mitigation measures will be implemented to ensure fill placement 
is consistent with long-term stability requirements.  It is noted that the conceptual design 
proposed in the Facility Master Plan does not contemplate adding any fill above the 
existing slope.   

Captured stormwater will be either tight lined eastward to an appropriate discharge point 
on the Green River Valley floor, or dispersed and infiltrated along the slope.  A 
geotechnical slope stability evaluation will be conducted during the design phase to 
determine an appropriate route and geotechnical parameters for construction of the 
stormwater pipeline, and/or slope stability for stormwater infiltration.  A pipeline could 
be installed in a trench, or be laid on the ground surface and anchored to the slope with 
ground anchors such as helical piles.   

In summary, based on the preliminary investigations completed over the last several 
years, we do not see any slope conditions on the King County parcel that present slope 
stability or slope erosion problems that cannot be dealt with through the application of 
conventional, routine geotechnical design practices and TESC BMPs.    
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