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Paul Thomas Motorcycle Parks
11411 N.E. 116" Place
Kirkland, Washington 98034

Attention: Mr. Gary Strode

Subject: Geotechnical Reconnaissance Report
Proposed Granite Falls Motocross Park
Snohomish County, Washington

Dear Mr. Strode:

Zipper Zeman Associates, Inc. is pleased to present our Geotechnical Reconnaissance Report
for the Proposed Granite Falls Motocross Park located in Snohomish County, Washington. Our
services were completed in general accordance with our Scope of Services and Fee Estimate
dated 4 May 2007. This report presents our findings and conclusions in regard to geologic and
hydrogeologic site conditions, as well as regulated geologic hazard environmentally critical
areas.

We appreciate the opportunity to be of service on this project. If there are any questions
regarding this report, or if we can be of additional service, please do not hesitate to contact us at
your convenience.

Respectfuily Submitted,
ZIPPER ZEMAN ASSOCIATES, INC.

T RTT T RD

. <.
oo

3

av%/vv\%ag;éf&) .

Associate
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Senior Principal
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GEOTECHNICAL RECONNAISSANCE REPORT
PROPOSED GRANITE FALLS MOTOCROSS PARK

PROJECT No. 81075075

INTRODUCTION

In accordance with your request and written authorization dated 21 May 2007, Zipper Zeman
Associates, Inc. (ZZA) has completed a Geotechnical Reconnaissance Report for the proposed
Granite Falls Motocross Park project located in Snohomish County, Washington. Our services
have been provided in general accordance with our Scope of Services and Fee Estimate dated
4 May 2007 (P-3792) as authorized by Mr. Gary Strode on 21 May 2007.

This report is an instrument of service and has been prepared in accordance with generally
accepted geotechnical engineering practices for the exclusive use of Paul Thomas Motorcycle
Parks, and their agents, for specific application to this project location and stated purpose. In
the event of any changes in the nature, design or location of the proposed site improvements,
the conclusions and recommendations presented in this report should be reviewed and
modified, if necessary, by ZZA to reflect the changes.

PROJECT DESCRIPTION

The subject site is an undeveloped, mostly wooded parcel occupying approximately 437 acres
in the northern portion of Sections 2 and 3, T30N, R7E and the southern portion of Sections 34
and 35, T31N, R7E approximately as shown on Figure 1, the Site Vicinity Map. The site, which
is about 3.5 miles northeast of Granite Falls in unincorporated Snohomish County, is located
north of the Mountain Loop Highway; it is bordered to the west by a sand gravel borrow pit
owned by Snohomish County, and by undeveloped property to the north and east. Canyon
Creek is located along the northern margins of the site.

The project consists of developing the site as a motocross park. The site improvements are
expected to occupy approximately 80 acres, roughly in the south-central portion of the site. Of
this area, approximately 50 acres will be located within the confines of perimeter berms which
will be constructed for sound isolation purposes. Site improvements within the 50 acres include
multiple riding tracks, an indoor riding arena, associated small support buildings (shop,
restrooms), parking areas, surface water management ponds, and access drives. Construction
of the sound berms will require importing a substantial amount of fill material. You have
indicated that construction of the site improvements will be staged over time. The proposed site
improvements are shown on Figure 2, the Site Plan, and Figure 3, the Motocross Park Plan.

PURPOSE AND SCOPE

The purpose of the geotechnical reconnaissance was to characterize the site’s geologic and
hydrogeologic conditions, and surface conditions, as a basis for providing limited conclusions
regarding the geotechnical feasibility of the project relative to geologic hazard environmentally
critical areas and critical aquifers regulated by Snohomish County, as well as to provide general
comments regarding selected geotechnical aspects of site development. Our scope of services
included a review of geologic publications, remote sensing imagery, and the Snohomish County
Code, a limited reconnaissance of surface conditions, and preparation of this report. Our scope
of services did not include advancing subsurface explorations (borings, test pits) on the site or
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completing specific geotechnical engineering analysis. As such, this document should not be
considered a geotechnical design report.

SITE CONDITIONS
Information Review

We referenced the following documents and information sources as part of our evaluation of site
conditions:

» Surficial Geologic Map of the Granite Falls 15-Minute Quadrangle, Snohomish County,
Washington (U.S.G.S. Map 1-1852, 1989, D. Booth).

* The Ground-Water System and Ground-Water Quality in Western Snohomish County,
Washington (U.S.G.S., Water Resources Investigations Report 96-4312, 1997, Thomas,
Wilkinson, and Embrey).

e Soil Survey of Snohomish County Area, Washington, (U.S.D.A. Soil Conservation
Service, July 1983).

e Granite Falls, Washington 7.5-Minute Quadrangle (topographic map), U.S.G.S., dated 1
July 1978 (accessed from the TerraServerUSA web site).

o Aerial Photograph, dated 25 July 1998 (accessed from the TerraServerUSA web site).

e LIDAR Imagery (accessed May 2007 from the Puget Sound LiDAR Consortium web
site).

o Water and Resource Protection Well Logs, (various dates), accessed from the
Washington State Department of Ecology; and,

e Granite Falls Motocross Park Plans, dated 6 June 2007, prepared by Mr. Brant Wood,
P.E.

Surface Conditions

We observed site conditions during a visit on 29 June 2007. At that time, we walked the access
roads (former logging roads) that lace the upland portion of the site, observed conditions in
some of the distinct depressions located in the upland, observed conditions in a gravel pit
located east of the site’s southern entry road, and also observed conditions along approximately
the upper half of the north-facing slope that descends from the upland portion of the site toward
the Canyon Creek valley at the north.

The upland portion of the site comprises a large terrace feature that contains broad level areas
and mostly slight to moderate slopes. Ground surface elevations in the upland portion of the
site range from roughly 950 to 1,000 feet. The upland supports locally dense probable third
growth trees, expanses of thick brush and saplings in areas that were logged in the relatively
recent past, and numerous old growth stumps. The understory consisted largely of salal, ferns,
and scattered grasses and brush.
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The upland is characterized by several closed depressions that extend up to about 350 feet in
diameter and depths as great as about 45 feet. These features are consistent with kettles,
formed as scattered ice masses left in the post-glacial landscape melted. The kettle features
are discernible on the digital elevation model shown on Figure 3. The inclination of the kettle
features that we observed approached 50 percent. Slope inclinations on the site, as developed
from the digital elevation model, are shown on Figure 5.

The north-facing slope extending from the southern and central upland toward the Canyon
Creek valley extends from approximately elevation 1,000 feet to 600 feet. The slope is
interrupted by a broad and relatively level bench at about elevation 700 to 750 feet. The upper
slope is relatively steep with an overall inclination of approximately 50 to 60 percent, with
localized slope segments adjacent to the old logging road traversing the slope that are both
shallower and steeper. The slopes on the uphill side of the road, which were generally free of
vegetation, contained extensive exposures of sand and gravel in which we observed cobbles
and boulders that were scattered throughout and also present in discrete horizons.

Review of the previously referenced geologic maps and the digital elevation model shown as
Figure 3 disclosed a large landslide feature on the north-facing slope above Canyon Creek; the
landslide is located approximately 200 feet north of the proposed northwest corner of the
motocross park. The feature is approximately 1,000 feet wide and 250 feet high, and consists
of two adjacent arcuate bowls. With the exception of this landslide, we did not identify other
surface features that would commonly be associated with slope instability, such as leaning or
pistol-butted trees, tension cracks, lobate terraces, or debris mounds. The bare soil exposures
along the north facing slope also lacked evidence of significant surface water erosion.

We observed slight to moderate groundwater seep on the north-facing slope extending from the
upland portion of the site down toward the Canyon Creek valley. The seepage was present
along the north access road at an elevation of approximately 850 feet; the approximate location
of the seepage is shown on Figure 2. The surface flow from the seep was directed into a culvert
that extended to an undisclosed location farther downslope. With the exception of the seepage
along the north-facing slope, we did not observe standing or flowing surface water in the upland
portion of the site during our site visit. We observed moist soils in the bottom of one of the kettle
depressions in the northeast portion of the site, but not standing water. The upland appears to
be well drained, in our opinion.

Geologic Setting

Site geology was heavily influenced by the advance and retreat of the Pleistocene-age Vashon
ice sheet which retreated from the area about 13,000 years ago. As the glacial ice mass
advanced, the glacier deposited a very well compacted, unsorted mixture of silt, sand, gravel,
and boulders referred to as glacial till beneath the glacier on top of bedrock or pre-Vashon
sediments. As the glaciers receded, melt water streams carried additional sand and gravel
which was deposited as recessional outwash on top of the glacial till. In many locations, the
glacial till was eroded prior to emplacement of the recessional outwash. Younger deposits
consist of alluvial sand and gravel present along current and previous stream flow paths.

We have interpreted the referenced publications to indicate a local stratigraphic sequence
(youngest to oldest) of alluvium, glacial recessional outwash, possible glacial till, and bedrock
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consisting of subduction zone mélange. Surface exposures in the upland portion of the site
largely disclose the recessional outwash deposits, with the alluvium present in the Canyon
Creek valley at the far north end of the site. Review of drill logs from wells advanced near the
site vicinity can be interpreted to have intersected the recessional outwash, minor amounts of
glacial till, and bedrock. Drill logs are of varying quality and describe variable geologic unit
contact depths and do not provide detailed stratigraphic information. We have summarized
below the geologic units in the site vicinity.

Alluvium
The young alluvium consists of moderately sorted deposits of cobble gravel to pebbly sand
along rivers and streams. The alluvial deposits are associated only with the Canyon Creek flow

path along the northern margins of the site.

Vashon Recessional Outwash

The recessional outwash deposits are described as moderately to well-sorted, stratified, sand
and gravel and well-bedded silty sand to silty clay. Gravel, cobbles, and boulders are common
within the outwash. The deposits are thought to predominantly represent outwash plain and
valley-train environments in lowland areas, as well as those emplaced by sub-glacial flow. The
recessional outwash in the site vicinity may be on the order of 250 feet thick. The recessional
outwash is generally characterized by a relatively high permeability and is regionally a common
aquifer. Based upon our review of the referenced documents and our site observations, the site
appears to be largely underlain by the recessional outwash.

Vashon Lodgement Glacial Till

The Vashon till is a compact diamicton with subangular to rounded clasts, and a grain size
distribution that typically ranges from silt to boulder-size material. Where the till is thought to
have been deposited, in ice marginal areas or where covered by thin recessional deposits, the
contact is often gradational. The till, which is typically characterized by a relatively low
permeability, can form an aquiclude. Till is described at a depth of 52 to 64 feet in the log of a
well installed at the County gravel pit to the west of the site. We did not observe glacial till
exposures on site.

Bedrock
The glacial deposits are underiain at depth by bedrock. Bedrock mapped near the site includes
deeper argillite, phyllite, greywacke, and metagreywacke, as well as shallower greenstone,
chert, and metachert, with subordinate argillite and greywacke. We did not observe bedrock
exposures on the portions of the site that we walked during our reconnaissance.

Hydrogeologic Setting

Canyon Creek at the north and the South Fork Stillaguamish River are the surficial water bodies
nearest to the subject site. Canyon Creek flows from east to west along the northern margins of
the site, and the proposed site improvements will be located approximately 1,000 feet south of
Canyon Creek at its closest point. The South Fork Stillaguamish River is located approximately
a half mile southeast of the site at its closest point.

81075075RPTJune07.doc



Granite Falls Motocross Park
: 81075075

5 June 2007

Page 5

o

Hydrostratigraphic Units

Thomas, Wilkinson, and Embrey (1997) identify four hydrostratigraphic units in the subject site
vicinity. Two of the units (alluvium and recessional outwash) act as aquifers while the other two
units (bedrock and glacial till) act as aquicludes. The alluvium, which is present only along
Canyon Creek, and the recessional outwash, which comprises the upland portion of the site
above Canyon Creek, are both unconfined aquifers and can exhibit rapid recharge in the range
of 40 to 49 inches per year and 30 to 39 inches per year, respectively. Thomas, Wilkinson,
and Embrey (1997) indicate that the recessional outwash, which is of the most significance to
the subject site, has a median horizontal hydraulic conductivity of 180 feet per day, based upon
their review and interpretation of the data available for western Snohomish County; this median
value is not specific to the recessional outwash present in the vicinity of the site. The project
site, the bulk of which is underlain by the recessional outwash aquifer, is considered a highly
sensitive critical aquifer recharge area by Snohomish County. :

Interpretation of driller logs from wells in the site vicinity for which reasonably accurate data is
provided indicate that the water table has been encountered from about 40 to 50 feet below the
surface (approximately elevation 800 feet) at the County gravel pit located immediately west of
the site. Groundwater was measured at a depth of about 138 feet (roughly elevation 900 feet)
at a well located approximately three-quarters of a mile to the east of the site. The local water
table surfaces along Canyon Creek at the northern margins of the site (approximately elevation
600 feet). As described previously, we observed slight to moderate groundwater seepage at
approximately elevation 960 feet (as indicated on Figure 2) along the road traversing the north-
facing slope. Groundwater conditions should be expected to fluctuate throughout the year
depending upon site utilization, precipitation variation, and other on and off-site factors.

U.S.D.A. Soil Mapping Summary

The upland portion of the site has largely been mapped as containing the Skykomish gravelly
sandy loam, 0 to 30 percent slopes. This soil formed in recessional outwash deposits and is
granular in nature. The Skykomish soils are characterized by a slight erosion hazard. The soils
generally drain well, with reported permeability values of 2 to 6 inches per hour to a depth of 19
inches and greater than 20 inches per hour in the 19 to 60-inch depth range.

Relatively minor occurrences of the Elwell silt loam, 3 to 30 percent slopes; Norma loam; Terric
Medisaprists, nearly level; and Custer fine sandy loam have been mapped in the upland area as
well. These soils vary in permeability as a function of grain size, and the erosion hazard is
described as slight. The Norma and Terric Medisaprists soils appear to be associated with the
kettle features.

The Custer fine sandy loam and the Sulsavar gravelly loam, 0 to 8 percent slopes have been
mapped along the south side of Canyon Creek. These soils formed in either glacial outwash or
alluvium, and are characterized by a slight erosion hazard. Both soils are relatively permeable.
CONCLUSIONS AND RECOMMENDATIONS

The proposed project includes the development of site improvements associated with
construction of a motocross park. Preliminary plans indicate that the improvements will include:
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