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INTRODUCTION AND SCOPE
This report presents the results of geotechnical engineering services for the proposed
Guemes Channel Trail Extension project in Anacortes, Washington. A vicinity map showing the
project location is provided in Figure 1.
We understand that the proposed trail alignment will consist of an asphalt paved path that will vary
from 10 to 12 feet wide, and extend a total of approximately 3,250 lineal feet at the base of the
north-facing bluff along Guemes Channel. An additional 800 lineal feet of 12-foot-wide gravel
ballast surfaced temporary access road will be constructed at the east end of the site. The trail
alignment is an old railroad grade. The trail will have a final elevation of approximately 13.5 feet
(NAVD88) to minimize cutting into the steep bluff. Low-height gravity block retaining walls, 4 feet
high or less, are planned for the limited cuts (260 lineal feet of retaining wall total). The project will
consist primarily of additional trail fill embankment and repairing the revetment on the waterside of
the trail. A number of small landslides or sloughs from the oversteepened bluff have occurred
along the trail alignment and the existing rock protection has toppled in numerous locations.
GeoEngineers performed geotechnical engineering services for the previous phase of trail
construction to the west. The results of our previous study were presented in our report titled
“Geotechnical Engineering Services, Proposed Guemes Channel Trail, Anacortes, Washington”
dated May 8, 2008. We have also completed numerous other studies in the project vicinity.
Pertinent information from our previous studies is included in this report where appropriate.
The purpose and scope of our services includes a reconnaissance-level site evaluation as a basis
for providing geotechnical conclusions and recommendations to support the new trail. Our specific
scope of services included two days of geologic reconnaissance with hand probes and
hand-augured explorations along the trail alignment and slope above the trail, and providing
geotechnical conclusions and recommendations for site preparation, preparation of subgrade soils,
and providing conclusions regarding the stability of the slopes. Our specific scope of services is
described in our proposal dated September 13, 2013. Our scope of services did not include
detailed retaining wall design or layout, or design of the revetment repair.

DESIGNATION OF GEOLOGIC HAZARD AREAS AT THE SITE
The methods of designating specific geologic hazard areas are presented in the City of Anacortes
Critical Areas Ordinance (CAO), Chapter 17.54. We provide the following discussion of the general
hazard in the CAO, and then identification of hazards at this site.

■ Erosion Hazard. Erosion hazard areas are designated in the CAO using U.S. Department of
Agriculture’s Soil Conservation Service Soil Survey Data. The site is mapped as having a
severe water erosion hazard. Further discussion of this hazard and mitigation strategies are
discussed in this report.

■ Landslide Hazard. The CAO lists several methods of designating landslide hazard areas.
Landslide hazard area designations pertinent to the site include areas that have shown
movement during the Holocene epoch (from ten thousand years ago to the present) or that are
underlain or covered by mass wastage debris of that epoch, any area with a slope of
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40 percent or steeper and with a vertical relief of 10 more feet, and areas potentially unstable
because of undercutting by wave action. The site has several landslide hazards associated
with it including shallow slough features onto the trail from the oversteepened bluff above the
trail, and mass wasting of the trail itself as a response to undercutting by wave action. Further
discussion of landslide hazards and mitigation strategies are discussed in this report.

■ Seismic Hazard. Seismic hazards are designated in the CAO as areas subject to severe risk of
damage as a result of earthquake induced ground shaking, slope failure, settlement, soil
liquefaction, lateral spreading or surface faulting. The Devils Mountain Fault is located
approximately 9 miles south of the site based on our review of the Victoria 1ºx 2ºSheet from
the United States Geological Survey (USGS) Quaternary Fault and Fold Database for the United
States website (http://earthquake.usgs.gov/regional/qfaults/wa/vic.html). Further discussion
of this hazard and mitigation strategies are discussed in this report. The site is not subject to
liquefaction based on mapping, and our knowledge of the area.

■ Mine Hazard: Mine hazard areas are designated in the CAO as areas underlain by or affected
by mine workings such as adits, gangways, tunnels, drifts, or airshafts, and those areas of
probable sink holes, gas releases, or subsidence due to mine workings. There are no mine
hazards at or near the site based on geologic mapping and our knowledge of local geologic
conditions.

■ Volcanic Hazard. Volcanic hazard areas are areas subject to pyroclastic flows, lava flows,
debris avalanche, and inundation by debris flows, lahars, mudflows, or related flooding
resulting from volcanic activity. The site is not located in volcanic hazard zones associated with
Mount Baker and Glacier Peak based on our review of USGS Open-File Reports 95-499 and
95-498.

■ Tsunami Hazard Areas. Tsunami hazard areas are coastal areas and large lake shoreline
areas susceptible to flooding and inundation as the result of excessive wave action derived
from seismic or other geologic events. The site is not mapped in a tsunami inundation area
based on our review of “Tsunami Hazard Map of the Anacortes—Whidbey Island Area,
Washington: Modeled Tsunami Inundation from a Cascadia Subduction Zone Earthquake,”
Washington Division of Geology and Earth Resources Open File Report 2005-1, by Timothy
Walsh and others, January 2005. The open file report indicates that the hazard modeling does
not include potential tsunamis from landslides or nearby crustal faults. Further discussion of
this hazard and mitigation strategies are discussed in this report.

SITE CONDITIONS
Surface Conditions
The proposed trail route and topography are shown in the Site and Exploration Plan, Figures 2A
through 2C. The proposed alignment is located along a historic railroad grade along the Anacortes
side of the Guemes Channel that served a nearby cannery. The rail ties are still present in some
locations along the trail alignment, although the ties are generally buried by slope colluvium that
has sloughed from the oversteepened bluff above the railroad grade. Slope angles near the base
of the slope range from about 2H:1V to about 1H:1V in places, with some steeper slopes and
scarp areas.
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Most of the area is heavily vegetated with field grasses, small trees and blackberry brambles.
Along the uphill side of the trail there are deciduous and coniferous trees up to 3 feet in diameter.
We observed numerous leaning and J-shaped tress indicative of slope creep and several fallen
trees that appeared to have been involved in shallow slides. The steep bluffs located immediately
south of the trail are heavily vegetated with the exception of those areas where recent slough
events occurred that deposited the landslide debris on the trail.
The biggest grade changes along the proposed trail alignment are associated with landslide debris
from the adjacent bluff that has been deposited across the historic rail line. Approximately ten
slide areas were mapped in the site survey. Based on our site reconnaissance the slide activity
appeared to be a combination of shallow surficial slides to moderate slumps on the order of 6 to
8 feet thick.
An existing riprap revetment is located along the north side of the trail. The revetment is in various
stages of disrepair and in some places is completely gone, and washouts have occurred in some
areas that have removed the rail embankment. Approximately 25 washouts of the historical
railroad embankment were mapped in the site survey, many with scarps on the order of 2 to 6 feet
tall based on our site reconnaissance. A large number of rocks from the revetment are now
located on the beach.
Slight to occasionally moderate surface water seepage was observed at some locations during our
site reconnaissance in September and October 2013. No areas of heavy seepage were
encountered.
Most of the slope conditions and features observed were similar in nature to the conditions
encountered prior to construction of the previous trail segment to the west.

Geology
Our interpretation of the geologic/hydrogeologic conditions at the site vicinity is based on a review of
selected information in the available literature, review of previous reports completed for adjacent
upland sites, our reconnaissance of the site, our hand-augered explorations along the proposed
alignment, and our experience with other projects in the area. A summary is provided below.
The upland and bluff areas are mapped as Vashon Glacial Till of the Fraser Glaciation in
the “Coastal Zone Atlas of Washington, Island County” by Washington State Department of Ecology,
1979 (CZA) and “Geologic Map of Bellingham 1:100,000 Quadrangle, Washington,” by
Thomas J. Lappen (2000). Glacial till is generally a non-stratified mixture of very dense sand,
gravel and silt that has been overridden and consolidated by glacial ice. As such, this material has
very high shear strength characteristics.
Whidbey Formation non-glacial sedimentary deposits of pre-Fraser Glaciation age are mapped
below the till along the bluff overlooking Guemes Channel. Sedimentary deposits of the Whidbey
Formation generally consist of fine grained interbedded sand, silt and clay with minor lenses of
coarse sand and gravel. The Whidbey Formation sediments were consolidated from the pressures
experienced by overlying glacial till as it was glacially overridden.
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Slopes in the upland till area and bluff area of the site are mapped as stable in the CZA. The lower
portion of the bluff is mapped as unstable slope in the CZA. Groundwater seepage frequently
moves laterally within the upper weathered zone and sand layers particularly within the Whidbey
Formation and emerges at the bluff face, causing surficial sloughs when on the surface or
undermining of overlying deposits within sand zones. The landslides are typically shallow in nature
(3- to 5-foot-thick sloughs) although occasional larger events are possible.

Subsurface Explorations
Subsurface soil and groundwater conditions were evaluated by completing a site reconnaissance
on September 23, 2014, and excavating four shallow hand-augered explorations and four dynamic
cone penetration tests (DCPT) along the existing trail within the proposed alignment on
October 24, 2013. Test pits from the previous trail project were completed within the alignment of
the trail extension and were reviewed for this evaluation. The site reconnaissance and hand
explorations evaluated the surficial soils at random locations along the face of the steep bluff and
in some of the identified slide debris near proposed retaining wall to observe the near surface soil
conditions. Because of the condition of the existing railroad embankment, access with an
excavator could not be completed for the trail extension. The approximate locations of the
explorations are shown in Figures 2A through 2C. Details of the field exploration program,
hand-augered logs, laboratory testing, and previous test pit logs are presented in Appendix A.

Subsurface Conditions
Soil Conditions

The soil conditions encountered along the alignment were relatively uniform consisting of slide
debris (colluvium) at most locations overlying a railroad fill prism, likely overlying native soils.
An occasional thin layer of topsoil was encountered at some locations. The upper material
interpreted to be slide debris was inferred (based on the hand-augered explorations and DCPT
data) to be on the order of 3 to 12 feet thick. The slide debris consisted of loose to medium dense
silty sand to sandy silt with occasional gravel and organic matter. A “clean” sand to sand with silt
was encountered below the slide debris in HA-2 and previous TP-8 and TP-9 that we interpret to be
the possible railroad fill prism.
Medium dense to dense fine sand with varying silt content was typically encountered underlying
the railroad fill during our site explorations for the previous trail project. This material extended to
the full depth explored. We interpret these soils to be part of the Whidbey Formation, which is
likely present below the slide debris and/or railroad fill in the area of the trail extension.
Additional shallow excavations into the hillside along the trail alignment encountered sands that we
interpret to be consistent with the Whidbey Formation.
Groundwater Conditions

No groundwater seepage was encountered during our hand-augered explorations. Groundwater
seepage was encountered in previous test pit TP-9 at a depth of 6.5 feet below ground surface.
Groundwater elevations will vary as a function of season, precipitation, tides and other factors.
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GEOLOGICALLY HAZARDOUS AREA SITE ASSESSMENT
Erosion Hazard
Stormwater should be prevented from flowing across disturbed areas and not directed toward the
exposed trail embankment during construction. Temporary erosion control measures should be
used during construction depending on the weather, location, soil type and other factors.
Temporary erosion protection (e.g., straw, plastic, or rolled erosion control products [RECPs]) may
be necessary to reduce sediment transport until vegetation is established or permanent surfacing
applied. Appropriate best management practices (BMPs) should be incorporated into the
temporary erosion and sediment control plan by the civil engineer. All finished slopes should be
protected and/or vegetated before the rainy season.
The historic railroad embankment is currently at risk of erosion due to wave action. The project
includes construction of new revetment that will limit future erosion from design events in
accordance with standard practice. Provided that proper grading practices are used, BMPs
incorporated into the grading plans for the project, and the revetment is repaired in accordance
with the proposed design (by others), we conclude that the erosion hazard will be adequately
mitigated.
The steep bluff above the trail is typically well vegetated. Stormwater controls at the top of the
slope associated with new/existing development could improve stability and decrease sloughing
events. However, some areas of the bluff have slides and exposed soils that are at risk of erosion.
The oversteepened nature of the bluff and associated sloughing and erosion is a natural coastal
process without a practical means of mitigation. With the exception of minor cuts near the
retaining walls, the project does not include any grading of the bluff, and will not adversely affect
the bluff erosion. The limited new cuts will be surfaced with erosion resistant materials.
The proposed increased height of the trail embankment and reconstructed revetment will limit toe
erosion and therefore improve the bluff stability.

Landslide Hazard
The upland areas and bluff adjacent to the site are underlain by medium dense to very dense
glacial till and dense/very stiff to hard Whidbey Formation deposits. With the absence of
significant groundwater within the sandier zones of the Whidbey Formation, these geologic
conditions are typically “globally” and seismically stable (i.e., resist deep-seated slope stability
failures).
Shallow Slides

The average inclination of the steep slope located above the site is steeper than the soils’ natural
angle of repose based on our field observations and review of available topographic maps.
Weathering, perched groundwater and other adverse conditions can lead to localized instability
manifested primarily as shallow slough activity in these circumstances.
The geometry and frequency of landslides along these types of slopes are dependent on soil type,
slope inclination, groundwater conditions, weather and other factors. Episodic shallow slides may
occur where a weathered zone develops within a silty or relatively impermeable soil with an
attendant loss of shear strength as a result of moisture, freeze-thaw action, and gravity.
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The resulting landslides in these conditions are typically shallow and may involve 3 to 5 feet of soil
along the steep slope. In some cases, larger blocks of soil will fail that can extend beyond the top
of the steep slope, typically with a maximum on the order of 20 feet.
Based on our site observations and experience of slope stability in similar conditions, an
estimation of the “overall” rate of bluff retreat due to weathering is in the range of 1 to 4 inches
per year, although actual retreat will tend to be more episodic. Shallow caving and slough features,
likely the result of surficial weathering of the steeper silty soils, have occurred along the steep
slopes at the site as previously described. The observations of scarps and colluvium at the base of
the slope suggest that the past slough events are consistent with our experience; we did not
observe evidence of larger events.
We conclude that the threat to public safety due to landslides from the slope above the trail is low,
but still typical of any beach or other environment where activity can occur at the base of an
oversteepened slope. These events can occur suddenly, and typically involve considerable
destruction of vegetation and root zones.
Periodic maintenance will be required to remove material that is transported to the trail from the
adjacent steep slopes above. However, we conclude that these events will not adversely affect
stability of the trail embankment. Some low retaining walls are included in the project to mitigate
the small excavations that will occur along the base of the bluff; these excavations are expected to
occur within existing colluvium (past slide debris) such that the cuts will not adversely affect slope
stability. Therefore, we conclude that no additional mitigation is practically feasible for the project
and not necessary for life safety purposes.
Deep-Seated Landslide

The site explorations completed for this evaluation were not sufficient to evaluate the possibility of
a larger deep seated landslide. No deep seated landslides were identified based on historic
mapping and observations within the area of the trail extension. The reactivation of a deep-seated
“ancient slide” is located on the Leeward Parcel west of the trail extension was investigated by
GeoEngineers and others. It appears that the cause is likely presence of saturated weaker and
dipping silt/clay beds within the Whidbey Formation. The reactivation of the slide occurred during
an extended wet period. The recent slide included a toe bulge on the order of 2 feet above
surrounding grade and likely occurred gradually such that additional movement of this failure area
would not represent a threat to life safety along the trail.
Although we cannot absolutely rule out potential deep-seated movements in the area of the trail
extension, we conclude that the risk is low based on our site evaluation and the lack of other
deep-seated activity along this bluff.

Seismic Hazard
The trail will be supported on non-saturated medium dense silty sand fill, overlying Whidbey
Formation, which is not susceptible to liquefaction, lateral spreading, or surface fault rupture. It is
possible that portions of the trail will be supported on beach deposits which could be subject to
liquefaction. In this case, settlement and/or lateral spreading of the trail embankment could
occur. This type of failure would occur only during a very large design earthquake, and not likely
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represent a threat to life safety. Therefore, we conclude seismic mitigation for this project is not
necessary.

Tsunami Hazard
The tsunami hazard map for the area is based on modeling a scenario earthquake on the Cascadia
subduction zone referenced previously. The models used to create the tsunami hazard map do not
include potential tsunamis from landslides or nearby crustal faults, which are generally not well
enough understood to be modeled. Based on our research, the proposed elevation of the trail will
be above the tsunami elevation and no mitigation is required.

GEOTECHNICAL CONCLUSIONS AND RECOMMENDATIONS
General
We conclude that the trail may be constructed as proposed. Analysis of and recommendations for
the reconstruction of the riprap revetment were completed by Coast & Harbor Engineering (C&HE)
for the previous phase of trail construction in a technical memorandum dated April 25, 2008. It is
our understanding that the previous recommendations have been applied to design of the riprap
revetment for this trail extension project.
The trail will be constructed at the toe of a bluff that has a history of experiencing shallow sloughs
because of the oversteepened nature of the slopes. There is not a practical way to prevent the
episodic and continued erosion/sloughing, and associated trail maintenance should be expected.
The limited areas of retaining wall construction will require careful planning by the contractor to
protect temporary cut slopes and reduce the time that the excavations are left open; some
recommendations are provided in this report. In our opinion, the trail and retaining wall
construction should occur only during the drier periods of the year, typically July through
September.

Riprap Revetment Design and Repair
General

It is our understanding that the existing riprap revetment will be repaired, where necessary, within
the footprint of the existing/historic embankment structure. The reconstruction can occur above
the Ordinary High Water Mark. The slope of the repaired revetment will have an inclination of
1H:1V. As part of the permit requirements, the rocks from the portions of the failed revetment will
be collected off the beach and either reused in the revetment or disposed. A summary of key
elements from the C&HE technical memorandum is provided in the following sections.
Rock Size and Revetment Thickness

C&HE states that the armor stone is more efficient and stable if placed individually by equipment
than if random dumped into place. In addition, we conclude that random dumping of the armor
rock would extend beyond the footprint of the existing revetment and therefore not meet the
permitting/scheduling needs of the project. We recommend that the rock be placed individually by
equipment to ensure interlocking of the armor stone as discussed in the technical memorandum.
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If the armor rock is individually placed, C&HE recommends a median size of 750 pounds (lbs), with
a maximum size of 3,000 lbs and a minimum size of 250 lbs.
It was observed that the stable areas of the existing revetment consisted of rock that was
two layers deep based on the median stone size. This corresponds to a thickness of approximately
4 feet. This thickness is confirmed based on the design procedures outlined in the Design of
Riprap Revetment, HEC-11 produced by the Federal Highway Administration. Therefore, we
recommend that the new and repaired revetment have a minimum thickness of 4 feet.
Filter Recommendations

We recommend that a non-woven, needle punched geotextile be placed as a filter between the new
armor stone and the fill placed to elevate the trail. The properties of the filter fabric, as listed in the
table below, are based on the criteria provided in HEC-11 for non-critical structures and the use of
sharp angular aggregate for armor rock.
Test Method

Minimum Criteria

Grab Strength (ASTM D 4632)

180 lb (0.80 kN)

Puncture Strength (ASTM D 4833)

180 lb (0.80 kN)

Burst Strength (ASTM D 3786)

290 psi (2,000 kPa)

Trapezoidal Tear (ASTM D 4533)

50 lb (0.22 kN)

AOS (ASTM D 4751)

Less than 0.6 mm (#30 US Sieve)

Permeability (ASTM D 4491)

Greater than 1x10-2 cm/s

Based on the criteria in the table above, we recommend using Mirafi 1120N produced by TenCate
Geosynthetics as the filter fabric for this product. Alternatives are acceptable, provided that they
meet the criteria in the table and are approved by the geotechnical engineer.
The filter fabric should be placed in accordance with the following recommendations:

■ The filter fabric should wrap around the base of the newly placed or repaired revetment and
extend at least 3 feet into the core of the revetment and 3 feet beyond the crest of the
revetment

■ Overlaps should be a minimum of 18 inches between adjacent geotextile sheets.
■ A sufficient number of folds should be included during placement to allow for some movement
of the material without stretching or tensioning the geotextile.

■ The geotextile should be secured with securing pins and washers at 2- to 3-foot intervals along
the midpoint of the overlaps.
Construction Considerations

As previously discussed, the individual placement of the rock is critical for the performance of the
revetment during the design storm. A lighter riprap size has been recommended based on the
requirement that the rocks be individually placed. Additionally, unstable areas of the existing
revetment will need to be reconstructed by individually moving the existing rock within the footprint
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to a more stable condition. We recommend that the rocks in the new and repaired portions of the
revetment be placed in accordance with the first two paragraphs of section 8-24.3(1) E of the
Standard Specifications for the Washington State Department of Transportation (WSDOT Standard
Specifications) which states:

■ “Rocks shall be placed so there are no continuous joint planes in either the vertical or lateral
direction.”

■ “Where possible, rocks shall be placed so that the rock shall bear on at least 2 rocks below it.
Rocks shall be oriented so that flat surface contact points between adjacent rocks are
maximized. Point-to-point contact between adjacent rocks shall be minimized. Each rock in a
course shall be arranged so that the natural irregularities in the rocks key the rocks together
and so that the courses are keyed together.”

Gravity Block Retaining Walls
The proposed retaining walls will be constructed as gravity systems (i.e. without the required use of
geogrid reinforcement). Gravity walls were selected because of their lower cost and simple
construction, allowing the wall to be “field fit” to conditions encountered during construction. Other
options considered included soldier pile and lagging walls with H-piles or pin piles and slope
stabilization with nail elements (Spiralnails or similar). These options were determined to be more
expensive than the selected option.
A Redi-Rock retaining wall was chosen for the gravity wall because of the positive connection
between block elements, and ability to create a wall batter starting with a level base (which
improves constructability). Detailed design is not necessary for the low height (less than 4 feet
high) walls, however, the following typical design and construction procedures were assumed and
should be included in the design:

■ Maximum wall height of three stacked 18-inch high blocks, with 4-foot maximum exposed
height;

■ The base block should be buried below surrounding grades a minimum of 6 inches;
■ A wall batter of 4 degrees, based on the Redi-Rock standard construction details; and
■ A 1.5H:1V (horizontal:vertical) maximum backslope for any backfill that will “daylight” to the
bluff slope.
A typical wall construction detail is provided in the project plans. The “standard” Redi-Rock units
have dimensions of 46 1/8-inches wide by 41-inches deep by 18-inches high, and weigh roughly
2,350 lbs each. A smaller 28-inch deep block with catchment area for the slope material is
specified for the top block. The smaller blocks weigh about 1,225 lbs each.
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Redi-Rock Materials and Construction Considerations

Key construction materials and construction considerations of a stable Redi-Rock gravity wall
include the following:

■ The exposed subgrade surface and excavated slope should be observed and evaluated by
GeoEngineers to confirm stable conditions. It is critical that the foundation soils be compacted
to a firm and unyielding condition. If unsuitable soils are encountered at the wall subgrade
elevation, overexcavation and replacement with imported structural fill will be required.

■ The base row of the wall blocks must be founded on a horizontal compacted leveling pad,
placed directly over level firm subgrade surface. The leveling pad should be a minimum of
6 inches thick. The leveling pad material should conform to Section 9.03-9(3) crushed
surfacing base course (CSBC) of the WSDOT Standard Specifications, or other engineer
approved crushed rock material. The leveling pad should be compacted to 95 percent of the
maximum dry density as determined by ASTM D-1557 (Modified Proctor) test procedure.

■ Drainage is essential for proper performance of retaining walls. The wall design assumes
drained conditions and does not allow for hydrostatic pressure buildup behind the walls.
The design therefore requires free-draining wall backfill.

■ Wall backfill should consist of CSBC per Section 9.03-9(3) of the WSDOT Standard
Specifications, or other engineer approved free draining crushed rock material.

■ Wall backfill should be placed in horizontal lifts and be compacted between about 90 to
92 percent of the maximum dry density as determined by ASTM D-1557 (Modified Proctor) test
procedure. Hand compacted backfill lifts should be limited to 8 to 10 inches in loose
thickness, or that necessary to achieve the specified compaction. Backfill and compaction
should be regularly monitored by GeoEngineers’ field representatives to verify that suitable
compaction is achieved.

Trail Surfacing Considerations
It is our understanding that the proposed trail will consist of 3 inches of Class “B” asphalt per the
2014 WSDOT Standard Specifications (sections 5-04 and 9-03.8) overlying 4 inches of
CSBC/crushed surfacing top course (WSDOT Standard Specifications 9-03.9[3]) overlying
geotextile fabric, overlying 12 inches of Permeable Ballast per WSDOT Standard Specification
9-03.9(2). If CSBC is utilized in this section, the geotextile fabric layer between the CSBC and
Permeable Ballast could be deleted from this section, in our opinion. We anticipate that a portion
of the trail subgrade will consist of imported structural fill because the trail will be elevated above
the existing grade. Where a cut is necessary to achieve trail subgrade, the subgrade materials
should be prepared in accordance with the Earthwork section of this report.

Drainage Considerations
Where feasible, we recommend that a drainage ditch be constructed on the landward side of the
trail to collect water seeping off of the bluff and culverts installed at regular intervals beneath the
trail to convey the water into the channel. The trail will be elevated to drain towards the channel
away from the drainage ditch. Based on our observations of the site conditions the proposed
alignment will not negatively impact the slope drainage. It is our opinion that the proposed
drainage system will not adversely affect the steep slope or the trail. The proposed 12-inch-thick
layer of permeable ballast under the trail section will also allow seepage to flow under the trail.
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Earthwork
Site Preparation

The proposed trail will extend approximately 3,250 feet along the shoreline. We recommend that
any existing vegetation and topsoil be stripped from all trail areas where grading is necessary.
Based on our observations, it appears that a stripping depth of 3 to 6 inches will be adequate for
planning purposes, although actual stripping depths could be variable. Roots should be grubbed to
a diameter less than 1 inch. The stripped material should be wasted off-site.
The existing railroad ties are timber and are located above the groundwater elevation.
Therefore, they have the potential to rot out and leave voids within the soil. It is our experience
that the rotting will be a very slow process and soil will arch over the relatively small void that would
be left. To minimize any risk of surface expression, the railroad ties should be removed.
However, considering the embankment cover that will be over the railroad ties, it is our opinion that
they could be left in place at very low risk of adverse impact to the trail integrity.
We recommend a uniform subgrade be prepared in all areas after stripping and prior to placement
of imported structural fill for support of the trail and retaining wall. The subsurface conditions will
generally consist of medium dense silty sand (slide debris) over granular fill material (railroad fill).
We recommend that the exposed soil be compacted to a firm and unyielding condition.
The subgrade preparation should be observed by one of our geotechnical engineers to establish
any stabilization measures if appropriate. The upper soils are moisture sensitive and susceptible
to disturbance by construction equipment during wet weather. Therefore we recommend that site
preparation occur during periods of dry weather to minimize earthwork costs.
If site work is completed during wet weather conditions, the exposed surface should not be
compacted because of the disturbance that would be caused. Instead the exposed soils should be
evaluated and probed by a representative from our firm to identify soft or loose areas which may
need to be replaced as previously described. During wet weather, the site should be stripped
where necessary with lightweight equipment and construction traffic kept of the exposed surface.
Excavation and Temporary Slope Considerations

Excavations will be required to complete the construction of the retaining walls. The excavations
will extend primarily through loose to medium dense/medium stiff slide debris, railroad
embankment fill, and possible native medium dense to dense sand. Excavation of these materials
may be completed using conventional earthwork equipment.
Regardless of the soil type encountered in the excavation, either shoring, trench boxes or sloped
sidewalls will be required for excavations deeper than 4 feet under Washington State
Administrative Code 296-155, Part N, which allows temporary cuts between 1.5H:1V to 0.5H:1V
depending on soil types encountered. We expect that the excavations will be made as open cuts
with sloped sidewalls for the safety of workers.
The above regulations assume that surface loads such as construction equipment and storage
loads will be kept a sufficient distance away from the top of the cut so that the stability of the
excavation is not affected. Flatter slopes and/or shoring will be necessary for those portions of the
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excavations which are subjected to significant seepage in order to maintain the stability of the cut.
Temporary slopes in wet/saturated sand will be susceptible to sloughing, raveling and “running”
conditions. It should be expected that unsupported cut slopes will experience some sloughing and
raveling if exposed to surface water. Berms, hay bales or other provisions should be installed
along the top of the excavation to intercept surface runoff to reduce the potential for sloughing and
erosion of cut slopes during wet weather.
In our opinion, the contractor will be in the best position to observe subsurface conditions
continuously throughout the construction process and to respond to the soil and groundwater
conditions. Construction site safety is generally the sole responsibility of the contractor, who also
is solely responsible for the means, methods, and sequencing of the construction operations and
choices regarding temporary excavations and shoring. We are providing this information only as a
service to our client. Under no circumstances should the information provided below be
interpreted to mean that GeoEngineers, Inc. is assuming responsibility for construction site safety
or the contractor’s activities; such responsibility is not being implied and should not be inferred.
Because of the relatively steep slope required for temporary cuts for retaining wall construction, we
make the following additional recommendations:

■ The retaining wall construction should be constructed in a staggered/staged construction
manner with wall cuts be limited to 20 feet maximum horizontally or less if required by site
conditions, until the wall construction is complete in that area.

■ We recommend that cuts for retaining walls not be allowed until all construction materials
(leveling pad, blocks, geotextile fabric and backfill) are onsite and immediately available for use.

■ Wall construction should be completed the same day as the wall excavation. Wall excavation
should not be allowed to remain open overnight. If the wall cannot be completed in one day,
the area should be backfilled with available stockpiled material.

■ Because seepage in the cut face would tend to destabilize the excavation, we recommend that
construction of the wall only be allowed during the drier summer months, typically July through
September.

■ The temporary slope excavation at 0.5H:1V as required to build the walls may not be stable in
the slide debris or fill soils. The contractor should be prepared to implement additional
temporary stabilization measures as necessary to protect temporary slopes, personnel, the site
and adjacent properties.

■ All temporary slopes should be covered as appropriate to avoid erosion.
Permanent Slopes

We recommend permanent cut and fill slopes be inclined no steeper than 2H:1V. All fill placed on
existing slopes should be properly keyed into the native soils. We recommend that all permanent
slopes be covered with an erosion control blanket (ECBs) and hydroseeded, or otherwise protected
until permanent vegetation is established. A suitable ECB would be the Landlok® C2, which is a
biodegradable coconut fiber product that is designed for up to three years longevity. With this
product, the slope is hydroseeded or seeded by hand with some mulch before placing the
ECB product. The vegetation will grow through ECB within a couple of years such that the product
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will not be visible. Small holes may be cut through the products for small plantings if desired.
Permanent slope up to 1.5H:1V could be used if necessary. However, our experience is that
planting stabilization is oftentimes not successful; therefore, we recommend these steeper slopes
be protected with a minimum 6-inch thick layer of quarry spalls placed over a geotextile fabric.
Structural Fill
GENERAL

It will be necessary to place structural fill to achieve design grades in many areas. Structural fill
materials should be free of debris, organic contaminants and rocks or rock fragments larger than
6 inches or ½ the lift thickness, whichever is smaller.
All fill placed beneath the trail should be placed as structural fill. Structural fill should be placed in
horizontal lifts and uniformly compacted. The appropriate lift thickness will depend on the material
and the compaction equipment being used. Loose lift thicknesses of 8 to 12 inches are typical
when using heavy self-propelled vibratory equipment. All excavations should be wide enough to
accommodate the appropriate compaction equipment for the thickness of the fill. The structural fill
should be compacted to at least 95 percent of the MDD in accordance with ASTM D 1557 within
2 feet of the crushed rock subgrade; a compaction standard of 90 percent may be used below that
depth. We recommend sufficient monitoring of fill placement and in-place density tests to verify
that adequate compaction is being achieved.
USE OF ON-SITE SOILS FOR STRUCTURAL FILL

We do not anticipate that significant quantities of the on-site soils will be available for use as
structural fill because of very limited cuts for the project. However, based on the samples collected
from our explorations, the slide debris consists of silty sand and silt with moisture contents slightly
higher than the optimum moisture content for compaction. These materials are very moisture
sensitive and can be difficult to compact to 95 percent of the MDD even during periods of wet
weather. We recommend that excavated slide debris be considered unsuitable for reuse for
bidding purposes. The existing railroad embankment fill encountered at the site is likely suitable
for use as structural fill, but limited excavation of this material will occur.
SELECT IMPORT FILL

Imported soil should conform to the recommendations provided in the “General” section above.
We recommend using a select import fill: a sand and gravel with a fines content of less than
5 percent based on that portion passing the ¾-inch sieve. We generally recommend at least
30 percent gravel (retained on the U.S. No. 4 sieve). We recommend that import material consist
of gravel base in accordance with previous recommendations or gravel borrow per
WSDOT Standard Specifications 9-03.14. It would be appropriate to limit that portion passing the
U.S. No. 200 sieve to less than 5 percent during wet weather construction. Other import soils may
be submitted and approved by the geotechnical engineer, and are described for specific
applications previously in this report.
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LIMITATIONS
We have prepared this report for the exclusive use of Herrigstad Engineering, the City of Anacortes,
and their authorized agents for the proposed Guemes Channel Trail Extension in Anacortes,
Washington.
Within the limitations of scope, schedule and budget, our services have been executed in
accordance with generally accepted practices in the field of geotechnical engineering in this area
at the time this report was prepared. No warranty or other conditions, express or implied, should
be understood.
Please refer to Appendix B, “Report Limitations and Guidelines for Use,” for additional information
pertaining to use of this report.
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APPENDIX A
FIELD EXPLORATIONS AND LABORATORY TESTING
Field Exploration
Subsurface soil and groundwater conditions at the site were explored by excavating four hand
auger explorations and advancing four dynamic cone penetration tests at the approximate
locations shown on the Site and Exploration Plan, Figures 2A to 2C. The hand-augered explorations
were accomplished on October 24, 2013. Two test pits logs from a previous trail project,
completed March 24, 2008, were reviewed for this evaluation (Figures A-10 and A-11)
Hand-Augers

Disturbed soil samples were obtained from the auger basket. The samples were placed in plastic
bags to maintain the moisture content and transported back to our laboratory for analysis and
testing. The explorations were completed by a representative from our firm who examined and
classified the soils encountered, obtained representative soil samples, observed groundwater
conditions and prepared a detailed log of each exploration. Soils encountered were classified
visually in general accordance with ASTM D-2488-90, which is described in Figure A-1. The logs of
the hand-augered explorations are presented in Figures A-2 through A-5. The exploration logs are
based on our interpretation of the field and laboratory data and indicate the various types of soils
encountered. They also indicate the depths at which these soils or their characteristics change,
although the change might actually be gradual. If the change occurred between samples in the
test pits, it was interpreted.
Dynamic Cone Penetrometer (DCP)

The relative density of the underlying subgrade soil and undisturbed site soil was estimated by
advancing four Triggs® Wildcat dynamic cone penetrometer probes (DCP-1 through DCP-4).
Each probe extended to depths in the range of about 10 to 13 feet below the ground surface.
Field-measured blow counts from the dynamic cone penetration testing program were converted to
approximate equivalent Standard Penetration Test (SPT) N-values based on the penetrometer
manufacturer’s recommended procedures.
The Wildcat dynamic cone penetrometer consists of an approximate 35-pound hammer that is
manually lifted and allowed to free fall 15 inches onto a metal rod, which is fitted with an oversized
cone attached to the tip of the rod. The number of blows required to penetrate approximate 4-inch
intervals is recorded and used for evaluating the stiffness or relative density of the soil. We
converted the field-measured blow counts from the dynamic cone testing program to approximate
equivalent SPT N-values based on the manufacturers recommended procedures. The N-values
provide a qualitative correlation of the relative density of on-site soils. Logs of dynamic cone
penetration tests are presented in Wildcat Dynamic Cone Logs included in this appendix
(Figures A-10 and A-11).

Laboratory Testing
Representative laboratory testing was completed on selected samples from the explorations.
The testing consisted of moisture content tests. The results of the testing completed on disturbed
samples are summarized on the exploration logs.
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SOIL CLASSIFICATION CHART
MAJOR DIVISIONS

GRAVEL
AND
GRAVELLY
SOILS
COARSE
GRAINED
SOILS

MORE THAN 50%
OF COARSE
FRACTION
RETAINED ON NO.
4 SIEVE

MORE THAN 50%
RETAINED ON NO.
200 SIEVE

CLEAN
GRAVELS

GW

WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

(LITTLE OR NO FINES)

GP

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

GRAVELS WITH
FINES

GM

SILTY GRAVELS, GRAVEL - SAND
- SILT MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

GC

CLAYEY GRAVELS, GRAVEL SAND - CLAY MIXTURES

SW

WELL-GRADED SANDS,
GRAVELLY SANDS

SP

POORLY-GRADED SANDS,
GRAVELLY SAND

SANDS WITH
FINES

SM

SILTY SANDS, SAND - SILT
MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SC

CLAYEY SANDS, SAND - CLAY
MIXTURES

ML

INORGANIC SILTS, ROCK
FLOUR, CLAYEY SILTS WITH
SLIGHT PLASTICITY

CL

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

OL

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY

MH

INORGANIC SILTS, MICACEOUS
OR DIATOMACEOUS SILTY
SOILS

CH

INORGANIC CLAYS OF HIGH
PLASTICITY

OH

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

PT

PEAT, HUMUS, SWAMP SOILS
WITH HIGH ORGANIC
CONTENTS

SILTS
AND
CLAYS

FINE
GRAINED
SOILS

LIQUID LIMIT
LESS THAN 50

MORE THAN 50%
PASSING NO. 200
SIEVE

SILTS
AND
CLAYS

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

TYPICAL
DESCRIPTIONS

AC

Asphalt Concrete

CC

Cement Concrete

CR

Crushed Rock/
Quarry Spalls

TS

Topsoil/
Forest Duff/Sod

Groundwater Contact

(LITTLE OR NO FINES)

MORE THAN 50%
OF COARSE
FRACTION
PASSING NO. 4
SIEVE

SYMBOLS
GRAPH LETTER

TYPICAL
DESCRIPTIONS

SYMBOLS
GRAPH LETTER

CLEAN SANDS

SAND
AND
SANDY
SOILS

ADDITIONAL MATERIAL SYMBOLS

Measured groundwater level in
exploration, well, or piezometer
Measured free product in well or
piezometer

Graphic Log Contact
Distinct contact between soil strata or
geologic units
Approximate location of soil strata
change within a geologic soil unit

Material Description Contact
Distinct contact between soil strata or
geologic units
Approximate location of soil strata
change within a geologic soil unit

Laboratory / Field Tests

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Sampler Symbol Descriptions
2.4-inch I.D. split barrel
Standard Penetration Test (SPT)
Shelby tube
Piston
Direct-Push
Bulk or grab
Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or
distance noted). See exploration log for hammer weight
and drop.
A "P" indicates sampler pushed using the weight of the
drill rig.

%F
AL
CA
CP
CS
DS
HA
MC
MD
OC
PM
PI
PP
PPM
SA
TX
UC
VS

Percent fines
Atterberg limits
Chemical analysis
Laboratory compaction test
Consolidation test
Direct shear
Hydrometer analysis
Moisture content
Moisture content and dry density
Organic content
Permeability or hydraulic conductivity
Plasticity index
Pocket penetrometer
Parts per million
Sieve analysis
Triaxial compression
Unconfined compression
Vane shear

Sheen Classification
NS
SS
MS
HS
NT

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface
conditions. Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are
not warranted to be representative of subsurface conditions at other locations or times.

KEY TO EXPLORATION LOGS
FIGURE A-1

10/24/2013

Date Excavated:

Hand Auger

Equipment:

AJH

Logged By:

3.6

Total Depth (ft)

MATERIAL
DESCRIPTION

DUFF

2-inches forest duff

SM/ML

Light brown silty fine sand to fine sandy silt with rootlets (loose to medium
dense/stiff, moist) (slide debris)

1

REMARKS

Moisture
Content, %

Encountered Water

Group
Classification

Graphic Log

Sample Name
Testing

Testing Sample

Depth (feet)

Elevation (feet)

SAMPLE

12

1

2

Bellingham: Date:4/30/14 Path:P:\0\0382022\00\GINT\038202200.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GEI8_TESTPIT_1P_GEOTEC

3

2

SP-SM

Brown fine to medium sand with silt (medium dense, moist) (slide
debris/possible railroad fill)

4

Root encountered at approximately 3 feet

Hand auger completed at approximately 3.6 feet
No groundwater seepage observed
No caving observed

~STA 22+00

Log of Hand Auger HA-1 (STA 22+00)
Project:

Guemes Channel Trail Extension

Project Location:

Anacortes, Washington

Project Number:

0382-022-00

Figure A-2
Sheet 1 of 1

10/24/2013

Date Excavated:

Hand Auger

Equipment:

AJH

Logged By:

2.5

Total Depth (ft)

SM

MATERIAL
DESCRIPTION

REMARKS

Brown silty fine to coarse sand with occasional gravel and roots (medium
dense, moist) (slide debris)

1

1

Moisture
Content, %

Encountered Water

Group
Classification

Graphic Log

Sample Name
Testing

Testing Sample

Depth (feet)

Elevation (feet)

SAMPLE

14

SM

Brown silty fine to coarse sand with occasional gravel (loose, moist)

2

Bellingham: Date:4/30/14 Path:P:\0\0382022\00\GINT\038202200.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GEI8_TESTPIT_1P_GEOTEC

Hand auger refusal on piece of gravel at approximately 2.5 feet
No groundwater seepage observed
No caving observed

~STA 18+00

Log of Hand Auger HA-2 (STA 18+00)
Project:

Guemes Channel Trail Extension

Project Location:

Anacortes, Washington

Project Number:

0382-022-00

Figure A-3
Sheet 1 of 1

10/24/2013

Date Excavated:

Hand Auger

Equipment:

AJH

Logged By:

3.4

Total Depth (ft)

DUFF

1

ML

MATERIAL
DESCRIPTION

Moisture
Content, %

Encountered Water

Group
Classification

Graphic Log

Sample Name
Testing

Testing Sample

Depth (feet)

Elevation (feet)

SAMPLE

REMARKS

4 to 5 inches forest duff and rootlets

Gray sandy silt; blocky (medium stiff to stiff, moist) (slide debris)

23

1

2

3

Bellingham: Date:4/30/14 Path:P:\0\0382022\00\GINT\038202200.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GEI8_TESTPIT_1P_GEOTEC

Hand auger refusal on wood at approximately 3.4 feet
No groundwater seepage observed
No caving observed

~STA 4+80

Log of Hand Auger HA-3 (STA 4+80)
Project:

Guemes Channel Trail Extension

Project Location:

Anacortes, Washington

Project Number:

0382-022-00

Figure A-4
Sheet 1 of 1

10/24/2013

Date Excavated:

Hand Auger

Equipment:

AJH

Logged By:

3.0

Total Depth (ft)

1

MATERIAL
DESCRIPTION

SM

Brown silty fine to medium sand (loose, moist) (slide debris)

ML

Light brown sandy silt (medium stiff, moist)

1

Moisture
Content, %

Encountered Water

Group
Classification

Graphic Log

Sample Name
Testing

Testing Sample

Depth (feet)

Elevation (feet)

SAMPLE

REMARKS

12

2

Bellingham: Date:4/30/14 Path:P:\0\0382022\00\GINT\038202200.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GEI8_TESTPIT_1P_GEOTEC

3

Hand auger refusal on wood at approximately 3 feet
No groundwater seepage observed
No caving observed

~STA 2+75

Log of Hand Auger HA-4 (STA 2+75)
Project:

Guemes Channel Trail Extension

Project Location:

Anacortes, Washington

Project Number:

0382-022-00

Figure A-5
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WILDCAT DYNAMIC CONE LOG
GeoEngineers
600 Dupont Street
Bellingham, WA, 98225
HOLE #:
CREW:
PROJECT:
ADDRESS:
LOCATION:

DEPTH
-

1 ft

2 ft

3 ft
1m
4 ft

5 ft

6 ft
2m
7 ft

8 ft

9 ft

3 m 10 ft

11 ft

12 ft

DCPT-1
AJH/WJS
Guemes Channel Trail Extension
(STA 4+40)
Anacortes, WA
BLOWS RESISTANCE GRAPH OF CONE RESISTANCE
PER 10 cm
Kg/cm²
0
50
100
150
1
4.4
•
2
8.9
••
3
13.3
•••
4
17.8
•••••
3
13.3
•••
4
17.8
•••••
5
22.2
••••••
5
22.2
••••••
5
22.2
••••••
4
17.8
•••••
5
19.3
•••••
5
19.3
•••••
5
19.3
•••••
7
27.0
•••••••
10
38.6
•••••••••••
7
27.0
•••••••
8
30.9
••••••••
6
23.2
••••••
4
15.4
••••
4
15.4
••••
6
20.5
•••••
5
17.1
••••
4
13.7
•••
6
20.5
•••••
6
20.5
•••••
5
17.1
••••
4
13.7
•••
4
13.7
•••
5
17.1
••••
5
17.1
••••
4
12.2
•••
6
18.4
•••••
7
21.4
••••••
9
27.5
•••••••
10
30.6
••••••••
15
45.9
•••••••••••••
20
61.2
•••••••••••••••••
21
64.3
••••••••••••••••••
26
79.6
•••••••••••••••••••••••

PROJECT NUMBER:
DATE STARTED:
DATE COMPLETED:

Page 1 of 1
0382-022-00
10-24-2013
10-24-2013

SURFACE ELEVATION:
WATER ON COMPLETION:

HAMMER WEIGHT:
CONE AREA:

N'
1
2
3
5
3
5
6
6
6
5
5
5
5
7
11
7
8
6
4
4
5
4
3
5
5
4
3
3
4
4
3
5
6
7
8
13
17
18
22

35 lbs.
10 sq. cm

TESTED CONSISTENCY
NON-COHESIVE
COHESIVE
VERY LOOSE
VERY SOFT
VERY LOOSE
SOFT
VERY LOOSE
SOFT
LOOSE
MEDIUM STIFF
VERY LOOSE
SOFT
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
MEDIUM DENSE
STIFF
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
VERY LOOSE
SOFT
VERY LOOSE
SOFT
LOOSE
MEDIUM STIFF
VERY LOOSE
SOFT
VERY LOOSE
SOFT
LOOSE
MEDIUM STIFF
LOOSE
MEDIUM STIFF
VERY LOOSE
SOFT
VERY LOOSE
SOFT
VERY LOOSE
SOFT
VERY LOOSE
SOFT
VERY LOOSE
SOFT
VERY LOOSE
SOFT
LOOSE
MEDIUM STIFF
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WILDCAT DYNAMIC CONE LOG
GeoEngineers
600 Dupont Street
Bellingham, WA, 98225
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DEPTH
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DCPT-2
AJH/WJS
Guemes Channel Trail Extention
(STA 4+70)
Anacortes, WA
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WILDCAT DYNAMIC CONE LOG
GeoEngineers
600 Dupont Street
Bellingham, WA, 98225
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PROJECT:
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LOCATION:
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DCPT-3
AJH/WJS
Guemes Channel Trail Extension
(STA 5+50)
Anacortes, WA
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Anacortes, WA
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Figure A-9

3/24/2008

Kubota KX121 Excavator

MATERIAL DESCRIPTION
TS
SP-SM

A. Hartvigsen
12

Surface Elevation (ft):

Group
Symbol

Graphic
Log

Sample Number

0

Sample

Depth
feet

Elevation
feet

Equipment:

Logged by:

Moisture
Content %

Date Excavated:

OTHER TESTS
AND NOTES

3 inches of topsoil
Light brown fine sand with silt (medium dense, moist) (slide debris)

1

9

SP

Brown fine to medium sand with gravel (medium dense to dense, moist)
(railroad fill)

SP

Gray fine sand with occasional gravel (medium dense, moist)

SM

Brown silty fine sand (dense, moist) (Whidbey Formation)

10
2

V6_GTTPIT R:\10\10974002\00\FINALS\1097400200 TP.GPJ GEIV6_1.GDT 4/30/14

3

6

5

4

22

No groundwater seepage observed
No caving observed

5

Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.

LOG OF TEST PIT TP-8 TRAIL EXTENSION STA 1+80
Project: Proposed Guemes Channel Trail
Project Location: Anacortes, Washington
Project Number: 10974-002-00
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3/24/2008

Kubota KX121 Excavator

A. Hartvigsen
13

Surface Elevation (ft):

MATERIAL DESCRIPTION
Group
Symbol

Graphic
Log

Sample Number

0

Sample

Depth
feet

Elevation
feet

Equipment:

Logged by:

TS

3 inches of topsoil

SM

Light brown silty fine sand with occasional gravel (medium dense, moist)
(slide debris)

1

Moisture
Content %

Date Excavated:

OTHER TESTS
AND NOTES

28

SP

Brown fine to coarse sand with occasional gravel (medium dense to dense,
moist) (railroad fill)
- railroad ties encountered

2

6

10

V6_GTTPIT R:\10\10974002\00\FINALS\1097400200 TP.GPJ GEIV6_1.GDT 4/30/14

3

5

4

SP-SM

Gray fine to coarse sand with silt (medium dense, moist to wet) (Whidbey
Formation)

4

26

Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to 0.5 foot.

LOG OF TEST PIT TP-9 TRAIL EXTENSION STA 3+30
Project: Proposed Guemes Channel Trail
Project Location: Anacortes, Washington
Project Number: 10974-002-00

Figure: A- 11
Sheet 1 of 2

Kubota KX121 Excavator

A. Hartvigsen
13

Surface Elevation (ft):

MATERIAL DESCRIPTION
Group
Symbol

Graphic
Log

Sample Number

Sample

Depth
feet

Elevation
feet

Equipment:

Logged by:

Moisture
Content %

3/24/2008

Date Excavated:

OTHER TESTS
AND NOTES

Moderate groundwater seepage observed at 6.5 feet
Minor caving observed from 5 to 7 feet

5

V6_GTTPIT R:\10\10974002\00\FINALS\1097400200 TP.GPJ GEIV6_1.GDT 4/30/14

10

0

LOG OF TEST PIT TP-9 TRAIL EXTENSION STA 3+30 (continued)
Project: Proposed Guemes Channel Trail
Project Location: Anacortes, Washington
Project Number: 10974-002-00

Figure: A- 11
Sheet 2 of 2

APPENDIX B
Report Limitations and Guidelines for Use

GUEMES CHANNEL TRAIL EXTENSION  Anacortes, Washington

APPENDIX B.
REPORT LIMITATIONS AND GUIDELINES FOR USE1
This appendix provides information to help you manage your risks with respect to the use of this
report.

Geotechnical Services are Performed for Specific Purposes, Persons and Projects
This report has been prepared for the exclusive use of use of Herrigstad Engineering, the City of
Anacortes, and their authorized agents. This report may be made available to other members of
the design team. This report is not intended for use by others, and the information contained
herein is not applicable to other sites.
GeoEngineers structures our services to meet the specific needs of our clients. For example, a
geotechnical or geologic study conducted for a civil engineer or architect may not fulfill the needs
of a construction contractor or even another civil engineer or architect that are involved in the
same project. Because each geotechnical or geologic study is unique, each geotechnical
engineering or geologic report is unique, prepared solely for the specific client and project site.
Our report is prepared for the exclusive use of our Client. No other party may rely on the product of
our services unless we agree in advance to such reliance in writing. This is to provide our firm with
reasonable protection against open-ended liability claims by third parties with whom there would
otherwise be no contractual limits to their actions. Within the limitations of scope, schedule and
budget, our services have been executed in accordance with our Agreement with the Client and
generally accepted geotechnical practices in this area at the time this report was prepared.
This report should not be applied for any purpose or project except the one originally contemplated.

A Geotechnical Engineering or Geologic Report is Based on a Unique Set of Projectspecific Factors
This report has been prepared for the proposed Guemes Channel Trail Extension project in
Anacortes, Washington as described in the body of this report. GeoEngineers considered a number
of unique, project-specific factors when establishing the scope of services for this project and
report. Unless GeoEngineers specifically indicates otherwise, do not rely on this report if it was:

■ not prepared for you,
■ not prepared for your project,
■ not prepared for the specific site explored, or
■ completed before important project changes were made.

1

Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org.
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For example, changes that can affect the applicability of this report include those that affect:

■ the function of the proposed structure;
■ elevation, configuration, location, orientation or weight of the proposed structure;
■ composition of the design team; or
■ project ownership.
If important changes are made after the date of this report, GeoEngineers should be given the
opportunity to review our interpretations and recommendations and provide written modifications
or confirmation, as appropriate.

Subsurface Conditions Can Change
This geotechnical or geologic report is based on conditions that existed at the time the study was
performed. The findings and conclusions of this report may be affected by the passage of time, by
manmade events such as construction on or adjacent to the site, or by natural events such as
floods, earthquakes, slope instability or groundwater fluctuations. Always contact GeoEngineers
before applying a report to determine if it remains applicable.

Most Geotechnical and Geologic Findings are Professional Opinions
Our interpretations of subsurface conditions are based on field observations from widely spaced
sampling locations at the site. Site exploration identifies subsurface conditions only at those
points where subsurface tests are conducted or samples are taken. GeoEngineers reviewed field
and laboratory data and then applied our professional judgment to render an opinion about
subsurface conditions throughout the site. Actual subsurface conditions may differ, sometimes
significantly, from those indicated in this report. Our report, conclusions and interpretations should
not be construed as a warranty of the subsurface conditions.

Geotechnical Engineering Report Recommendations are Not Final
Do not over-rely on the preliminary construction recommendations included in this report. These
recommendations are not final, because they were developed principally from GeoEngineers’
professional judgment and opinion. GeoEngineers’ recommendations can be finalized only by
observing actual subsurface conditions revealed during construction. GeoEngineers cannot
assume responsibility or liability for this report's recommendations if we do not perform
construction observation.
Sufficient monitoring, testing and consultation by GeoEngineers should be provided during
construction to confirm that the conditions encountered are consistent with those indicated by the
explorations, to provide recommendations for design changes should the conditions revealed
during the work differ from those anticipated, and to evaluate whether or not earthwork activities
are completed in accordance with our recommendations. Retaining GeoEngineers for construction
observation for this project is the most effective method of managing the risks associated with
unanticipated conditions.

Page B-2 | May 16, 2014 | GeoEngineers, Inc.
File No. 0382-022-00

GUEMES CHANNEL TRAIL EXTENSION  Anacortes, Washington

A Geotechnical Engineering or Geologic Report Could be Subject to Misinterpretation
Misinterpretation of this report by other design team members can result in costly problems.
You could lower that risk by having GeoEngineers confer with appropriate members of the design
team after submitting the report. Also retain GeoEngineers to review pertinent elements of the
design team's plans and specifications. Contractors can also misinterpret a geotechnical
engineering or geologic report. Reduce that risk by having GeoEngineers participate in pre-bid and
preconstruction conferences, and by providing construction observation.

Do Not Redraw the Exploration Logs
Geotechnical engineers and geologists prepare final boring and testing logs based upon their
interpretation of field logs and laboratory data. To prevent errors or omissions, the logs included in
a geotechnical engineering or geologic report should never be redrawn for inclusion in architectural
or other design drawings. Only photographic or electronic reproduction is acceptable, but
recognize that separating logs from the report can elevate risk.

Give Contractors a Complete Report and Guidance
Some owners and design professionals believe they can make contractors liable for unanticipated
subsurface conditions by limiting what they provide for bid preparation. To help prevent costly
problems, give contractors the complete geotechnical engineering or geologic report, but preface it
with a clearly written letter of transmittal. In that letter, advise contractors that the report was not
prepared for purposes of bid development and that the report's accuracy is limited; encourage
them to confer with GeoEngineers and/or to conduct additional study to obtain the specific types of
information they need or prefer. A pre-bid conference can also be valuable. Be sure contractors
have sufficient time to perform additional study. Only then might an owner be in a position to give
contractors the best information available, while requiring them to at least share the financial
responsibilities stemming from unanticipated conditions. Further, a contingency for unanticipated
conditions should be included in your project budget and schedule.

Contractors are Responsible for Site Safety on Their Own Construction Projects
Our geotechnical recommendations are not intended to direct the contractor’s procedures,
methods, schedule or management of the work site. The contractor is solely responsible for job
site safety and for managing construction operations to minimize risks to on-site personnel and to
adjacent properties.

Read These Provisions Closely
Some clients, design professionals and contractors may not recognize that the geoscience
practices (geotechnical engineering or geology) are far less exact than other engineering and
natural science disciplines. This lack of understanding can create unrealistic expectations that
could lead to disappointments, claims and disputes. GeoEngineers includes these explanatory
“limitations” provisions in our reports to help reduce such risks. Please confer with GeoEngineers
if you are unclear how these “Report Limitations and Guidelines for Use” apply to your project
or site.
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Geotechnical, Geologic and Environmental Reports Should Not be Interchanged
The equipment, techniques and personnel used to perform an environmental study differ
significantly from those used to perform a geotechnical or geologic study and vice versa. For that
reason, a geotechnical engineering or geologic report does not usually relate any environmental
findings, conclusions or recommendations; e.g., about the likelihood of encountering underground
storage tanks or regulated contaminants. Similarly, environmental reports are not used to address
geotechnical or geologic concerns regarding a specific project.

Biological Pollutants
GeoEngineers’ Scope of Work specifically excludes the investigation, detection, prevention or
assessment of the presence of biological pollutants. Accordingly, this report does not include any
interpretations, recommendations, findings, or conclusions regarding the detecting, assessing,
preventing or abating of biological pollutants and no conclusions or inferences should be drawn
regarding biological pollutants, as they may relate to this project. The term “biological pollutants”
includes, but is not limited to, molds, fungi, spores, bacteria, and viruses, and/or any of their
byproducts.
If Client desires these specialized services, they should be obtained from a consultant who offers
services in this specialized field.
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