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SUBJECT: PRELIMINARY GEOTECHNICAL ENGINEERING REPORT
VALLEY’S EDGE PHASE 4 SUBDIVISION
WEST 2"° STREET & NW CANYON CREEK DRIVE
MCMINNVILLE, OREGON

This report presents the results of a geotechnical explorations conducted by GeoPacific
Engineering, Inc. (GeoPacific) for the above-referenced project. The purpose of our work was
to evaluate subsurface conditions at the site and provide preliminary recommendations for site
development. The report can be finalized after grading plans are reviewed by GeoPacific. This
geotechnical study was performed in accordance with GeoPacific Proposals No. P-5547 and
No. P-5621 dated January 8, 2016 and April 28, 2016, respectively, and your subsequent
authorization of our proposals and General Conditions for Geotechnical Services.

SITE DESCRIPTION AND PROPOSED DEVELOPMENT

The subject site is located on the north side of West 2" Street in the City of McMinnville,
Yamhill County, Oregon as shown on the attached Vicinity Map (Figure 1). The site is roughly
rectangular in shape, as shown on the attached Site Plan (Figure 2). Topography generally
slopes down to the west, southwest, south, and southeast from the central and northern
portions of the site at an average grade of approximately 15 to 20 percent. Steeper slopes exist
in the western portion of the site, with topography sloping down to the west at grades of up to 50
percent. Vegetation on the site consists primarily of grasses and sparse brush.

We understand that a landslide occurred on the subject site during grading and retaining wall
construction on adjacent lots to the southwest of the site. The slide is approximately 100 feet
wide and temporary measures, such as shallow swales to divert surface runoff and a sump
drain, have been installed on the subject site. Also, between March 17, 2016 and May 3, 2016
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a trench appears to have been excavated along the southern property boundary for the width of
the landslide. A drain may have been installed at this location. The sump was installed in the
approximate middle of the fandslide mass and appears to have been installed to a depth of 10
feet.

It is our understanding that the proposed development consists of a 45 lot subdivision with
grading to support new single family residences, approximately 1,900 feet of new public streets,
and associated underground utilities. Grading plans have not yet been provided for our review.

SITE GEOLOGY

Regionally, the subject site lies within the Willamette Valley/Puget Sound lowland, a broad
structural depression situated between the Coast Range on the west and the Cascade Range
on the east. A series of discontinuous faults subdivide the Willamette Valley into a mosaic of
fault-bounded, structural blocks (Yeats et al., 1996). Uplifted structural blocks form bedrock
highlands, while down-warped structural blocks form sedimentary basins. Valley-fill sediment in
the adjacent basin achieves a maximum thickness of 1,500 feet and overlies Miocene Columbia
River Basalt at depth (Madin, 1990; Yeats et al., 1996).

Available geologic mapping indicates that the site is underfain by the Eocene age (33.9-55.8

million years ago) Nestucca Formation (Baldwin et al, 1855). The Nestucca Formation contains
marina strata, consisting of siltstone and sandstone, as well as volcanic flows and tuffs.

REGIONAL SEISMIC SETTING

At least three major fault zones capable of generating damaging earthquakes are thought to
exist in the vicinity of the subject site. These include the Portland Hills Fault Zone, the Gales
Creek-Newberg-Mt. Angel Structural Zone, and the Cascadia Subduction Zone,

Portland Hills Fault Zone

The Portland Hills Fault Zone is a series of NW-trending faults that include the central Portland
Hills Fault, the western Qatfield Fault, and the eastern East Bank Fault. These fauits occur in a
northwest-trending zone that varies in width between 3.5 and 5.0 miles. The combined three
faults vertically displace the Columbia River Basalt by 1,130 feet and appear to control
thickness changes in late Pleistocene (approx. 780,000 years) sediment (Madin, 1990). The
Portland Hills Fault occurs along the Willamette River at the base of the Portland Hills, and is
about 30 miles northeast of the site. The Oaffield Fault occurs along the western side of the
Portland Hills, and is about 32.4 miles northeast of the site. The Qatfield Fault is considered to
be potentially seismogenic (Wong, et al., 2000). Mabey et al., (1996) indicate the Portland Hills
Fault Zone has experienced Late Quaternary (last 780,000 years) fault movement; however,
movement has not been detected in the last 20,000 years. The accuracy of the fault mapping is
stated to be within 500 meters (Wong, et al., 2000). No historical seismicity is correlated with
the mapped portion of the Portland Hills Fault Zone, but in 1991 a M3.5 earthquake occurred on
a NW-trending shear plane located 1.3 miles east of the fault (Yelin, 1992). Although there is no
definitive evidence of recent activity, the Portland Hills Fault Zone is assumed to be potentially
active (Geomatrix Consultants, 1995).
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Gales Creek-Newberg-Mt. Angel Structural Zone

The Gales Creek-Newberg-Mt. Angel Structural Zone is a 50-mile-iong zone of discontinuous,
NW-trending faults that lies about 12.2 miles northeast of the subject site. These faults are
recognized in the subsurface by vertical separation of the Columbia River Basalt and offset
seismic reflectors in the overlying basin sediment (Yeats et al., 1996; Werner et al., 1992). A
geologic reconnaissance and photogeologic analysis study conducted for the Scoggins Dam
site in the Tualatin Basin revealed no evidence of deformed geomorphic surfaces along the
structural zone (Unruh et al., 1994). No seismicity has been recorded on the Gales Creek Fauit
or Newberg Fault (the fault closest to the subject site); however, these faults are considered to
be potentially active because they may connect with the seismically active Mount Angel Fault
and the rupture plane of the 1993 M5.6 Scotts Mills earthquake (Werner et al. 1992; Geomatrix
Consultants, 1995).

Cascadia Subduction Zone

The Cascadia Subduction Zone is a 680-mile-long zone of active tectonic convergence where
oceanic crust of the Juan de Fuca Pliate is subducting beneath the North American continent at
a rate of 4 cm per year (Goldfinger et al., 1996). A growing body of geclogic evidence suggests
that prehistoric subduction zone earthquakes have occurred (Atwater, 1992; Carver, 1992;
Peterson et al., 1993; Geomatrix Consultants, 1995). This evidence includes. (1) buried tidal
marshes recording episodic, sudden subsidence along the coast of northern California, Oregon,
and Washington, (2) burial of subsided tidal marshes by tsunami wave deposits, (3)
paleoliquefaction features, and (4) geodetic uplift patterns on the Oregon coast. Radiocarbon
dates on buried tidal marshes indicate a recurrence interval for major subduction zone
earthquakes of 250 to 650 years with the last event occurring 300 years ago (Atwater, 1992;
Carver, 1992; Peterson et al., 1993; Geomatrix Consultants, 1995). The inferred seismogenic
portion of the plate interface lies roughly along the Oregon coast at depths of between 20 and
40 miles.

SUBSURFACE CONDITIONS

Our initial site-specific exploration was conducted on March 17, 2016. As part of our initial
exploration, 15 exploratory test pits were excavated with a trackhoe to depths ranging from 2.5
to 12.5 feet. We returned to the site on May 3, 2016 to perform further exploration of the site.
As part of our further study of the site, 9 additional exploratory test pits were excavated to
depths ranging from 6.5 to 12 feet and one soil boring was drilled to a depth of 21.5 feet.

Approximate locations of our explorations are shown on Figure 2. It should be noted that
exploration locations were located in the field by pacing distances from apparent property
corners and other site features shown on the plans provided. As such, the locations of the
explorations should be considered approximate.

The borehole was drilled using a portable drill rig and solid stem auger methods. At the boring
location, SPT (Standard Penetration Test) sampling was performed in general accordance with
ASTM D1586 using a 2-inch outside diameter split-spoon sampler and a 140-pound hammer
equipped with a rope and cathead mechanism. During the test, a sample is obtained by driving
the sampler 18 inches into the soil with the hammer free-falling 30 inches. The number of blows
for each 6 inches of penetration is recorded. The Standard Penetration Resistance (“N-value”)
of the soil is calculated as the number of blows required for the final 12 inches of penetration. If
50 or more biows are recorded within a single 6-inch interval, the test is terminated, and the
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blow count is recorded as 50 blows for the number of inches driven. This resistance, or N-
value, provides a measure of the relative density of granular soils and the relative consistency of
cohesive soils. At the completion of the boring, the hole was backfilled with bentonite.

A GeoPacific geotechnical engineer continuously monitored the field exploration program and
logged the test pits and the boring. Soils observed in the explorations were classified in general
accordance with the Unified Soil Classification System. Rock hardness was classified in
accordance with Table 1, modified from the ODOT Rock Hardness Ciassification Chart. During
exploration, our engineer also noted geotechnical conditions such as soil consistency, moisture
and groundwater conditions. Logs of our explorations are attached to this report. The following
report sections are based on the exploration program and summarize subsurface conditions
encountered at the site.

Table 1 - Rock Hardness Classification Chart

ODOT Rock Unconfined . .
Hardness Field Criteria Compressive Typical Eq;;z;zrtlitol:l'eeded For
Rating Strength
Extregpaeoly Soft indented by thumbnail <100 psi Small excavator

Scratched by
Very Soft (R1) thumbnail, crumbled 100-1,000 psi Small excavator
by rock hammer

Not scratched by ] Medium excavator
Soft (R2) thumbnail, indented 1,000-4,000 psi o .
by rock hammer {slow digging with small excavator)
Medium to [arge excavator (slow {o
- Scratched or ik X .
Medl(tf?n%)Hard fractured by rock 4,000-8,000 psi Vgr?pspli?\g \?Jﬁ]ﬁlrr\'%};ﬁfgfi‘;yn:;%ilgs
hammer mass excavation)
Scratched or ~ ; Slow chipping with hydraulic hammer
Hard (R4) fractured w/ difficulty 8,000-16,000 psi and/or blasting

' Not scratched or

Very Hard (R5) ffag,‘g;vid ﬁgg many 16,000 psi Blasting

rebounds

Topsoil Horizon: Directly underlying the ground surface in all test pits except for TP-9 and TP-
11 through TP-14, we observed highly organic SILT (ML-OL) to siity CLAY (CL-OL) with fine
roots. The thickness of the topsoil layer ranged from 8 to 14 inches, as summarize on Table 2
below. The topsoil horizon was generally very soft to soft.

Till Zone: Underlying the topsoil horizon in test pits TP-1, TP-3 through 8, TP-15, TP-21, , TP-
22, TP-23, and TP-24 we observed a layer of disturbed native soil. This layer was generally soft
and likely resuited from previous agricultural operations on the site. Therefore, it is referred to as
the till zone for the purposes of this report. The till zone generally consisted of low to
moderately organic silty CLAY {CL) with some fine roots.

Laboratory testing on representative samples within this layer indicate that it contains 7.5
percent organic material. The total depth of the till zone, measured from the ground surface
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ranges from 18 to 36 inches, where encountered. The total depths of the till zone layer are
summarized on Table 2.

TP 8 18
TP-2 12 N/A (erosional deposit)
TP-3 12 36
TP-4 10 ' 18
TP-5 10 18
TP-6 8 22
TP-7 12 24
TP-8 10 24

TP-10 14 N/A
TP-15 . 10 24 )
TP-16 12 N/A
TP-17 - 10 N/A
TP-1 8 I 8 ,,,,,,,, - - N!A e
TP-19 10 N/A
TP-20 10 N/A
TP-21 10 24
TP-22 10 20
TP-23 8 16
TP-24 10 24

Erosional Deposits: Underlying the topsoil layer in test pit TP-2 we observed very soft, highly
organic silty CLAY (CL-OL). it is likely that this material was deposited in the low-lying area in
the northeast portion of the site by erosion. We attempted to dig a test pit in this material, but
had to terminate the test pit at a depth of 5 feet due to extensive caving. Erosional deposits
extended beyond the maximum depth of exploration in test pit TP-2 (5 feet).

Undocumented Fill: Directly underlying the ground surface in test pits TP-9 and TP-11 through
TP-13, and underlying the topsoil layer in test pit TP-10, we observed undocumented fill
material. In test pit TP-2 the undocumented fill material generally consisted of loose GRAVEL,
COBBLES, and BOULDERS in a silt matrix. The consistency of the undocumented fill material
in test pits TP-10 through TP-13 was highly variable, ranging from SILT (ML) to silty GRAVEL
(GM) with differing amounts of organic debris and construction debris. The depths of
undocumented fil material encountered in test pits TP-9 and TP-11 through TP-14 are
summarized on Table 3.

Buried Topsoil: Underlying the undocumented fill material in test pits TP-10, TP-11, and TP-
12, we observed a layer of buried topsoil. The buried topsoil consisted of soft to medium stiff,
low to moderately organic clayey SILT (ML-OL) to silty CLAY (CL-OL) with varying amounts of
organic material. In test pits TP-11 and TP-12 the layer of buried topsoil contained partially
decomposed roots up to 3 inches in diameter. The total depths of buried topsoil are
summarized on Table 3.
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Table 3 - Depth of Undocumented Fill and Buried Topsoil in Test Pit Explorations
Test Pit Depth of Total Depth of
Desianation Undocumented | Undocumented Fill and
9 Fill (ft) Buried Topsoil (ft)

TP-9 10 N/A
TP-10 5.5 7.5
TP-11 4 5.5
TP-12 3 4

TP-13 1.7 N/A

Landslide Mass: Test pit TP-6 and boring B-1 were located in the apparent central portion of
the landslide. Directly underlying the tiil zone in test pit TP-6, we observed siity CLAY (CL) with
some fragments of siltstone which is labeled as landslide mass for the purposes of this report.
The upper portion of this material was generally stiff to very stiff, but graded to medium stiff
below 9.5 feet. We observed that the landslide mass soils from 11 to 11.5 feet had a disturbed
texture. We also observed rapid groundwater seepage at depths of 11 to 11.5 feet, which
appeared to occur at the same plane in all sides of the test pit. Below 11.5 feet, soils became
very stiff which may indicate that the landslide mass is 11.5 feet thick at the location of test pit
TP-6.

In boring B-1, we encountered similar soil conditions to test pit TP-6, with the landslide mass
generally consisting of silty CLAY (CL) with some fragments of silistone and a slight disturbed
texture. The upper 10 feet of the landslide mass was generally medium stiff to stiff with SPT N-
values of N=6 to N=8. However, when driving the sampler at a depth of 10 feet, we observed
that it only took 1 blow to drive the first six inches and 2 blows to drive the next six inches. The
low blow counts observed from 10 to 11 feet bgs indicate the presence of the slide plane and
that the slide mass is approximately 11 feet thick at the location of boring B-1.

Alluvium: Underlying the buried topsoil horizon in test pits TP-11 and TP-12, we observed
alluvial soil deposits. Aliuvium soils generally consisted of soft, gravelly CLAY (CL) to gravelly
SILT (ML). The gravel was generally subrounded. Alluvium soils extended to a depth of 9.5
feetin test pits TP-11 and TP-12.

Colluvium: Underlying the till zone in test pits TP-1, TP-2 through TP-5, TP-7, TP-8, TP-15, TP-
21, and TP-22, underlying the undocumented fill material in test pits TP-9 and TP-13, and
underlying the alluvium in test pits TP-11 and TP-12, we observed soils derived from ancient
colluvial debris flows of the native Nestucca Formation. The colluvial soils generally consisted
of silty CLAY (CL) to highly plastic CLAY (CH) with varying amounts of angular, sand to gravel-
size fragments of siltstone. The consistency of the colluvium soils ranged from medium stiff to
hard. Colluvium soils extended to depths of 8 feet in test pit TP-4, 2 feet in test pit TP-5, 7 feet
in test pit TP-7, 6 feet in test pit TP-8, 11 feet in test pit TP-12, 3 feet in test pit TP-13, 4 feet in
test pit TP-21, 9.5 fest in test pit TP-22

Colluvium soils extended beyond the maximum depth of exploration in test pit TP-1, TP-3, TP-9,
TP-11, and TP-15. On March 3, 2016 when soils were wetter, caving frequently ocourred in the
sidewalls of our test pits. On May 3, 2016 when soils were dryer we did not observe significant
caving.
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Portions of the colluvial soils were observed to dispiay highly plasticity. Highly plastic CLAY
(CH) was encountered below a depth of 1.5 feet in test pit TP-1, below a depth of 3 feet in test
pit TP-3, from 6 to 8 feet in test pit TP-4, and below a depth of 2.5 to 6 feet in test pit TP-8, from
2 to 4 feet in test pit TP-21, and from 1.5 to 9.5 feet in test pit TP-22.

Laboratory tests indicated that this material has a plasticity index of 70.1 and liquid limit of 104,
which indicates a very high plasticity. We subcontracted Northwest Testing, Inc. to perform
expansion index testing on this soil. A representative sample taken at a depth of 3 feet in test
pit TP-1 exhibited an expansion index of 156, indicating a very high potential for shrinkage and
swelling with changes in moisture content. The depths and thicknesses of soil with very high
expansion potential are summarized on the following table.

Table 4 — Summary of Depths of Soil with Very High Expansion Potential

Depth of Soil
Test Pit with Very High
Designation Expansion
Potential (ft)
TP-1 >1.5
™3 | I
TP-4 6-8
TP-8 25-6
TP-21 2-4
TP-22 1.5-9.5

Nestucca Formation: Underlying the colluvium soils in test pits TP-4, TP-5, TP-7, TP-8, TP-12,
TP-13, TP-21, and TP-22, the ground surface in test pit TP-14, the buried topsoil horizon in test
pits TP-10 and TP-16, TP-17, the till zone in test pits TP-23 and TP-24, and the landslide mass
in boring B-1 we observed materials belonging the Nestucca Formation. The Nestucca
Formation soils generally consisted of siltstone. In test pit TP-4 we observed that the bedding of
the siltstone appeared to be relatively level. In boring B-1 we observed a layer of residual soil
consisting of highly plastic CLAY (CH), derived from in-place weathering of the Nestucca
Formation.

Basalt belonging to or intruding into the Nestucca Formation was encountered in test pits TP-14,
TP-186, TP-17, TP-18, TP-20. Practical refusal was obtained on basalt in test pits TP-14, TP-16,
TP-17, and TP-18 at depths of 2.5, 6.5, 7, and 7.5 feet, respectively. In test pit TP-20, we were
to excavate through the layer of basalt from 1 to 7.5 feet, and into the underlying siltstone. In
test pit TP-20 the basalt layer contained a 2-foot diameter chunk of soft (R2) siltstone, centered
at a depth of approximately 2.5 feet.

Residual soil derived from in-place weathering of basalt was encountered in test pits TP-18 and
TP-19. The residual soil of basalt generally consisted of silty CLAY (CL) with some gravel and
cobble-size basalt clasts and extended to a depth of 2.5 feet in test pit TP-18 and to a depth of 8
feet in test pit TP-19.

Practical refusal was obtained on siltstone in test pits TP-5, TP-8, TP-13, TP-19, TP-20, TP-21,

TP-23, and TP-24 at depths of 5 to 6.5, 8, 9, 12, 11, 6.5 to 8.5, 7.5, and 8 feet, respectively.
The depths of practical refusal are summarized on the following table.
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Table 5 - Depths of Practical Refusal in Test Pit Ex loratins
5-6.5 Siltstone
TP-8 8 Siltstone
TP-13 9 Siltstone
TP-14 25 Basalt
TP-16 6.5 Basait
TP-17 7 Basalt
TP-18 7.5 Basait
TP-19 12 3 Siitstone
TP-20 11 Siltstone
TP-21 6.5-8.5 Siltstone
TP-23 7.5 Siltstone
TP-24 8 Siltstone

Soil Moisture and Groundwater

On March 17, 2016, we encountered seepage in all test pits except test pits TP-1, TP-8, TP-9,
TP-13, and TP-14. In some locations the rate of groundwater seepage was rapid, visually
estimated at 10 gallons per minute or more. Groundwater was encountered at a depth of 7 feet
in test pit TP-12. On March 17, 2016 we observed that the water level in the sump installed in
the central portion of the landslide was approximately 9 feet beneath the ground surface and
that a pump installed in the sump was running frequently. We also observed running water on
the ground surface along the west and east property boundaries.

On May 3, 2016, we encountered groundwater seepage at a depth of 9.5 feet in test pit TP-22
and at a depth of 8 feet in test pit TP-24. Groundwater seepage encountered in test pits TP-22
and TP-24 was very slow, visually estimated at less than 1 gailon per minute. We did not
observe groundwater seepage in boring B-1, but the side of the sampler was wet at a depth of
20 to 21.5 feet and the soil from 10 to 11.5 feet was very moist to wet. Also, on May 3, 2016 we
measured groundwater at a depth of 7 feet in the sump installed in the central portion of the
landslide and that the pump had been removed from the sump. On May 3, 2016 we did not
observe running water on the ground surface along the west and east property boundaries.

Experience has shown that temporary storm related perched groundwater within the near
surface soils often occur over fine-grained native deposits such as those beneath the site during
the wet season, particularly in clay soils such as were identified in the test pits. It is anticipated
that groundwater conditions will vary depending on the season, local subsurface conditions,
changes in site utilization, and other factors.

PORTABLE DYNAMIC CONE PENETROMETER TESTING - INTERIOR STREETS

As part of this study, GeoPacific evaluated the subgrade conditions for the proposed interior
public streets. On March 17, 2016 GeoPacific performed field testing of subgrade strength
using a portable dynamic cone penetrometer (PDCP) to determine the strength parameters of
the soil for support of crushed aggregate surfacing. The PDCP tests were performed at the
approximate locations of test pits TP-1, TP-7, and TP-15. Representative California Bearing
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Ratio (CBR) values at each test location are summarized on Table 6, for the depth intervals
indicated.

Table 6 - PDCP Field Test Results and Representative CBR Values

410t |t Tt | o o e
TP-1 Native Clay 1.6-2.4 4
TP7 | Native Clay 1.5-2.4 35
TP-15 Native Clay 1.4-25 35

The test results indicate moderate subgrade soil conditions for support of traffic loading. A low-
end CBR value of 3.5 was used for subgrade soils in our analyses for the proposed interior
public streets, discussed in a subsequent report section.

PRELIMINARY CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our geotechnical investigation, there are several significant geotechnical
issues for project completion. Although we consider the proposed development to be
geotechnically feasible, we anticipate that the overall feasibility of the proposed development
will depend on the cost of construction. The most significant geotechnical issues currently
known to us are listed below.

1) Existing slopes in the central and northeastern portions of the site are marginally stable-
As evidenced by the recent landslide which occurred on the site by grading on the
adjacent site, the existing slopes are marginally stable and may be negatively affected
by grading activities on the site. No additional fill material should be placed on existing
slopes without remedial measures. In order to improve the stability of existing slopes in
the central and northeastern portions of the site, we recommend that the colluvial soils
along the downslope portions of the site be removed down to competent native soil and
replaced with an engineered fiil slope buttress. The fill slope buttress should incorporate
a keyway, drainage measures, and cement-treated engineered fill material.

2) Presence of a recently active landslide - We recommend that the existing landslide mass
be completely removed down to competent native soils. This work should only be
attempted in a dry weather season. The slide plane was encountered at a depth of 11.5
feet in test pit TP-6 and at a depth of 10 to 11 feet in boring B-1. An engineered fill siope
buttress may be constructed at the location of the existing landslide, with a keyway,
drainage measures, and cement-treated engineered fill material.

3} Significant depths of undocumented filf material, buried topsoll, erosional deposits, and
soft alfuvium — Undocumented fill material, buried topsoil, erosional deposits, and soft
alluvium should be completely removed and the excavations backfilled with engineered

fill.

4) Presence of expansive soils - Where highly expansive soils are present within 5 feet of
foundation subgrade elevation, the highly expansive soils should be over-excavated to a
depth of 6 feet below foundation subgrade or below the highly expansive soils,
whichever is shallower. After highly expansive soils have been over-excavated, the lots
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should be backfilled to finished grade with compacted structural fill consisting of soils
with low expansion potential.

5) Deep till zone - Due to the organic content of the till zone (7.5 percent), it is must be
blended with other materials in order to be used as engineered fill.

6) Groundwater seepage and perched groundwater at relatively shallow depths — On
March 17, 2016 groundwater seepage was encountered at relatively shallow depths in
test pits TP-2 through TP-7, TP-10 through TP-12, and TP-15. Groundwater was
encountered at a depth of 7 feet in test pit TP-12. On May 3, 2016 groundwater
seepage was encountered in test pits TP-22 and TP-24.

7) Caving issues for trench excavations — On March 17, 2016 in colluvium soils the sides of
the test pits frequently caved in, indicating that special attention will need to be paid to
the stability of trench sidewalls during installation of utilities,

8) Hard rock at relatively shallow depths in portions of the site — Practical refusal was
obtained in several test pits at the depths summarized on Table 5.

The following report sections provide recommendations for site development and construction in
accordance with the current applicable codes and local standards of practice. These
recommendations are considered preliminary because grading plans have not yet been
finalized. The report can be finalized after grading plans are reviewed by GeoPacific.
GeoPacific should be consulted to review the proposed grading plans and to provide specific
recommendations for the proposed plans prior to construction.

General Slope Stability — Fill Buttress on Downslope Side of the Site

Based on the results of our geotechnical investigation, the downslope sections of existing
slopes in the central and eastern portions of the site are underlain by colluvium. This material is
considered marginally stable. No fill material should be placed on existing slopes in the central
and northeastern portions of the site without remedial measures.

In order to improve the stability of existing slopes in the central and northeastern portions of the
site, we recommend that the colluvial soils along the downslope portions of the site be removed
down to competent native soil and replaced with an engineered fill slope buttress. The fill slope
buttress should incorporate a keyway, drainage measures, and cement-treated engineered fill
material. A typical detail for the engineered fill slope buttress is shown on Figure 3. For
preliminary planning purposes, we anticipate that the fill slope buttress will need to be
constructed across lots 26 through 34, as shown on the attached Site Plan (Figure 2). The
extent of the fill buttress will depend on proposed site grading and may need to extend across
Lots 21 through 24 as well.

We recommend that surface runoff be collected and water discharged to a suitable location in a
controlled manner. In no case should uncontrolled stormwater runoff be allowed to flow over

slopes,

Remediation of Recently Active Landslide

We understand that a landslide occurred on the subject site during grading and retaining walt
construction on adjacent lots to the south of the site. The slide is approximately 100 feet wide
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and temporary measures, such as shallow swales to divert surface runoff and a sump, have
been installed on the subject site. Between March 17, 2016 and May 3, 2016 it appears that a
trench was excavated by others along the southern property boundary for the width of the
landslide. A drain may have been installed in this trench. The sump was installed in the
approximate middle of the landslide mass and appears to have been installed to a depth of 10
feet. However, on May 3, 2016 the pump had been removed from the sump and water was
measured at a depth of 7 feet beneath the ground surface.

Based on the results of our geotechnical investigation, the slide plane of the existing landslide
appears to have been encountered at a depth of 11.5 feet in test pit TP-6 and at a depth of 10 to
11 feet in boring B-1.

We recommend that the landslide mass be completely removed down to competent native soils.
This work should only be attempted in a the dry weather season. An engineered fill siope
buttress, as described in the previous report section, may be constructed at the location of the
existing landslide, with a keyway, drainage measures, and cement treated fill material. A
preliminary cross section of the engineered fill slope buttress is shown on Figure 3.

Site Preparation

Areas of proposed buildings, streets, and areas to receive fill should be cleared of vegetation
and any organic and inorganic debris. Inorganic debris should be removed from the site.
Organic materials from clearing should either be removed from the site or placed as landscape
fill in areas not planned for structures.

Organic-rich topsoil should then be stripped from construction areas of the site or where
engineered fill is to be placed. The estimated average necessary depth of removal in
undisturbed areas for moderately to highly organic soils is 11 inches. The topsoil layer ranges
in thickness from 8 to 14 inches, as summarized in Table 2. Deeper stripping to remove large
tree roots or other organics may be necessary in localized areas. The final depth of soil
removal will be determined on the basis of a site inspection after the stripping/excavation has
been performed. Stripped topsoil should be stockpiled only in designated areas and stripping
operations should be observed and documented by the geotechnical engineer or his
representative.

The tili zone soils contain too much organic material to be suitable for foundation subgrade or to
be reused as engineered fill. As summarized on Table 2, the till zone soils extended to depths
of 18 to 36 inches, with an average depth of approximately 23 inches. This material must be
blended with other soils to reach an organic content of 5 percent or less in order to be reused as
engineered fill. Therefore, till zone soils should either be completely removed from the site,
placed as landscape fill in areas not planned for structures, or biended to an appropriate organic
content and reused as engineered fill.

Any remaining undocumented fill material, buried topsoil, soft alluvium, erosional deposits, and
subsurface structures (tile drains, basements, driveway and landscaping fill, old utility lines,
septic leach fields, etc.) should be removed and the excavations backfilled with engineered fill.
Depths of undocumented fill material and buried topsoil are summarized on Table 3. Soft
alluvium soils were encountered in test pits TP-11 and TP-12. To a depth of 9.5 feet. Erosional
deposits extended beyond a depth of 5 feet in test pit TP-2.
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Highly plastic, highly expansive clay was encountered in test pits TP-1, TP-3, TP-4, TP-8, TP-
12, and TP-22, Expansive soils may also be present in other areas of the site, outside of our
explorations. Expansion index testing of clay material from test pit TP-1 indicates the highly
plastic clay on the site has a very high potential for expansion and shrinkage. The depths of
highly expansive clay are summarized on Table 4.

Where highly expansive soils are present within 5 feet of foundation subgrade elevation, the
highly expansive soils should be over-excavated to a depth of 5 feet below foundation subgrade
or below the highly expansive soils, whichever is shallower. The highly plastic clay material
should also be removed 5 feet horizontally beyond the building envelopes. Other areas of
potentiaily expansive clay may exist on the site outside of our explorations. The proposed on
site public streets are comprised of flexible pavements that are not significantly impacted by
expansive soils, therefore no soil removal is recommended within the streets.

Other alternatives may be considered for addressing the presence of expansive soils on the
site, depending on the final grading plan. Alternatives may include placing at least 5 feet of
engineered fill over the layer of expansive soil or treating the potentially expansive soil with
cement or chemicals such as CondorSF and recompacting it. Additional measures may include
installation of footing perimeter drains, elimination of deep-rooted plants and irrigation systems
adjacent to structures, and placement of additional reinforcing steel in footings and floor slabs.

Once stripping/excavation of a particular area is approved, the area must be ripped or tilled to a
depth of 12 inches, moisture conditioned, root-picked, and compacted in-place prior to the
placement of engineered fill or crushed aggregate base for pavement. Exposed subgrade soils
should be evaluated by the geotechnical engineer. For large areas, this evaluation is normalily
performed by proof-rolling the exposed subgrade with a fully loaded scraper or dump truck. For
smaller areas where access is restricted, the subgrade should be evaluated by probing the soil
with a steel probe. Soft/loose soils identified during subgrade preparation should be compacted
to a firm and unyielding condition, over-excavated and replaced with engineered fill (as
described below), or stabilized with rock prior to placement of engineered fill. The depth of
overexcavation, if required, should be evaluated by the geotechnical engineer at the time of
construction.

Engineered Fill

All grading for the proposed development should be performed as engineered grading in
accordance with the applicable building code at time of construction with the exceptions and
additions noted herein. Proper test frequency and earthwork documentation usually requires
daily observation and testing during stripping, rough grading, and placement of engineered fill.
Imported fill material must be approved by the geotechnical engineer prior to being imported to
the site. Oversize material greater than 6 inches in size should not be used within 3 feet of
foundation footings, and material greater than 12 inches in diameter should not be used in

engineered fill.

Engineered fill should be compacted in horizontal lifts not exceeding 8 inches using standard
compaction equipment. We recommend that engineered fill be compacted to at least 95% of
the maximum dry density determined by Standard Proctor AASHTO T-99 or equivalent. Field
density testing should conform to ASTM D2922 and D3017, or D1556. All engineered fill should
be observed and tested by the project geotechnical engineer or his representative. Typically,
one density test is performed for at least every 2 vertical feet of fill placed or every 500 yd?,
whichever requires more testing. Because testing is performed on an on-call basis, we
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recommend that the earthwork contractor be held contractually responsible for test scheduling
and frequency.

Site earthwork will be impacted by soil meisture and shallow groundwater conditions. Earthwork
in wet weather would likely require extensive use of cement, lime, or chemical treatment, or
other special measures, at considerable additional cost compared to earthwork performed under
dry-weather conditions.

Excavating Conditions and Utility Trenches

Subsurface test pit exploration indicates that medium hard basalt and siltstone belonging to the
Nestucca Formation exists at relatively shallow depths in portions of the site. Practical refusal
was obtained with the small trackhoe used in our geotechnical investigation in many of the test
pits. The depths of practical refusal are summarized on Table 5.

We anticipate that native silts and clays can be excavated using conventional heavy equipment
such as dozers and trackhoes. Excavating into rock may require blasting or specialized
equipment such as rock chippers or trackhoes fitted with rock teeth.

Maintenance of safe working conditions, including temporary excavation stability, is the
responsibility of the contractor. Actual slope inclinations at the time of construction should be
determined based on safety requirements and actual soil and groundwater conditions, All
temporary cuts in excess of 4 feet in height should be sloped in accordance with U.S.
Occupational Safety and Heath Administration (OSHA) reguiations (228 CFR Part 1926), or be
shored. The existing soils classify as Type B Soil and temporary excavation side slope
inclinations as steep as 1H:1V may be assumed for planning purposes. This cut slope
inclination is applicable to excavations above the water table only. Maintenance of safe working
conditions, including temporary excavation stability, is the responsibility of the contractor.
Actual slope inclinations at the time of construction should be determined based on safety
requirements and actual soil and groundwater conditions.

Saturated soils and groundwater may be encountered in utility trenches, particularly during the
wet season. We anticipate that dewatering systems consisting of ditches, sumps and pumps
would be adequate for control of perched groundwater. Regardless of the dewatering system
used, it should be installed and operated such that in-place soils are prevented from being
removed along with the groundwater.

Vibrations created by traffic and construction equipment may cause some caving and raveling of
excavation walls. in such an event, lateral support for the excavation walls should be provided
by the contractor to prevent loss of ground support and possible distress to existing or
previously constructed structural improvements.

PVC pipe should be installed in accordance with the procedures specified in ASTM D2321. We
recommend that trench backfill be compacted to at least 95% of the maximum dry density
obtained by Standard Proctor ASTM D698 or equivalent. Initial backfill lift thickness for a %"-0
crushed aggregate base may need to be as great as 4 feet to reduce the risk of fiattening
underlying flexible pipe. Subsequent lift thickness should not exceed 1 foot. If imported
granular fill material is used, then the lifts for large vibrating plate-compaction equipment (e.g.
hoe compactor attachments) may be up to 2 feet, provided that proper compaction is being
achieved and each lift is tested. Use of large vibrating compaction equipment should be
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carefully monitored near existing structures and improvements due to the potential for vibration-
induced damage.

Adequate density testing should be performed during construction to verify that the
recommended relative compaction is achieved. Typically, one density test is taken for every 4
vertical feet of backfill on each 200-lineal-foot section of trench.

Erosion Control Considerations

During our field exploration program, we did not observe soil types that would be considered
highly susceptible to erosion. In our opinion, the primary concern regarding erosion potential
will occur during construction, in areas that have been stripped of vegetation. Erosion at the site
during construction can be minimized by implementing the project erosion control ptan, which
should include judicious use of straw bales and silt fences. If used, these erosion control
devices should be in place and remain in place throughout site preparation and construction.

Erosion and sedimentation of exposed soils can also be minimized by quickly re-vegetating
exposed areas of soil, and by staging construction such that large areas of the project site are
not denuded and exposed at the same time. Areas of exposed soll requiring immediate and/or
temporary protection against exposure should be covered with either mulch or erosion control
netting/blankets. Areas of exposed soil requiring permanent stabilization should be seeded with
an approved grass seed mixture, or hydroseeded with an approved seed-mulch-fertilizer
mixiure.

Wet Weather Earthwork

Soils underlying the site are likely to be moisture sensitive and may be difficult to handle or
traverse with construction equipment during periods of wet weather. Earthwork is typically most
economical when performed under dry weather conditions. Earthwork performed during the
wet-weather season will probabiy require expensive measures such as cement treatment or
imported granular material to compact fill to the recommended engineering specifications. If
earthwork is to be performed or fill is to be placed in wet weather or under wet conditions when
soil moisture content is difficult to control, the following recommendations should be
incorporated into the contract specifications.

» Earthwork should be performed in small areas to minimize exposure to wet weather.
Excavation or the removal of unsuitable seils should be followed promptly by the placement
and compaction of clean engineered fill. The size and type of construction equipment used
may have to be limited to prevent soil disturbance. Under some circumstances, it may be
necessary to excavate soils with a backhoe to minimize subgrade disturbance caused by

equipment traffic;

» The ground surface within the construction area should be graded to promote run-off of
surface water and to prevent the ponding of water,

» Material used as engineered fill should consist of clean, granular soil containing iess than 5
percent fines. The fines should be non-plastic. Alternatively, cement treatment of on-site
soils may be performed to facilitate wet weather placement;

» The ground surface within the construction area should be sealed by a smooth drum
vibratory roller, or equivalent, and under no circumstances should be left uncompacted and
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exposed to moisture. Soils which become too wet for compaction should be removed and
replaced with clean granular materials;

» Excavation and placement of fill should be observed by the geotechnical engineer to verify
that all unsuitable materials are removed and suitable compaction and site drainage is
achieved; and

» Straw waddies and/or geotextile silt fences should be strategically located to control erosion.

if cement or lime treatment is used to facilitate wet weather construction, GeoPacific should be
contacted to provide additional recommendations and field monitoring.

New Pavement Sections for Proposed Interior Light-Duty Public Roads

We understand that approximately 1,900 feet of new light-duty public roads are to be
constructed on the site. The proposed new streets within the subdivision will be surfaced with
asphalt pavement. We assume the proposed new streets will be subjected to an initial two-way
ADT (average daily fraffic count) of 250 vehicles per day. Further, we assumed 2 percent of the
vehicles will be heavy trucks (FHWA Class 5 or greater). For design purposes, we used an
estimated resilient modulus of 5,250 pci for existing subgrade soils. This correlates to a CBR
vaiue of about 3.5, which is consistent with our PDCP test results.

Table 7 presents the recommended section thicknesses for the proposed public streets that are
to be completed as part of the project, under dry weather construction conditions. In our
opinion, this pavement section is suitable to support the anticipated levels of traffic. See
attached pavement section calculations for details.

Table 7 - Recommended Minimum Dry-Weather Pavement Section

Material Layer Thigi?:tta:’: (in) Compaction Standard
> X :
Asphaltic Concrete (AC) 3 91%/ EE?H(¥S$$5§ nsity
Crushed Aggregate Base 2 95% of Modified Proctor
%"-0 (leveling course) AASHTO T-180
Crushed Aggregate Base 8 95% of Modified Proctor
1%"-0 _ AASHTO T-180
0,
Subgrade 12 95% f\;%tar%?q_:l_ggoctor

The subgrade should be ripped or tilled to a depth of 12 inches (as permitted by existing
utilities), moisture conditioned, root-picked, and compacted in-place prior to the placement of
crushed aggregate base for pavement. Any pockets of organic debris or loose fill encountered
during ripping or tilling should be removed and replaced with engineered fill (see Site
Preparation Section). In order to verify subgrade strength, we recommend proof-rolling directly
on subgrade with a loaded dump truck during dry weather and on top of base course in wet
weather. Soft areas that pump, rut, or weave should be stabilized prior to paving.

If pavement areas are to be constructed during wet weather, the subgrade and construction

plan should be reviewed by the project geotechnical engineer at the time of construction so that
condition specific recommendations can be provided. The moisture sensitive subgrade soils
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make the site a difficult wet weather construction project. General recommendations for wet
weather pavement sections are provided below.

During placement of pavement section materials, density testing should be performed to verify
compliance with project specifications. Generally, one subgrade, one base course, and one
asphalt compaction test is performed for every 100 to 200 linear feet of paving.

Wet Weather Construction Pavement Section

This section presents our recommendations for wet weather pavement section and construction,
which are for on-site and off-site light duty public streets, and for off-site improvements to SW
Taylors Ferry Read to be constructed as part of the project. These wet weather pavement
section recommendations are intended for use in situations where it is not feasible to compact
the subgrade soils to project requirements, due to wet subgrade soil conditions, and/or
construction during wet weather.

Based on our site review, we recommend a wet weather section with a minimum subgrade
deepening of 6 inches to accommodate a working subbase of additional 12"-0 crushed rock.
Geotextile fabric, Mirafi 500x or equivalent, should be placed on subgrade soils prior to
placement of base rock.

In some instances it may be preferable to use Special Treated Base (STB) in combination with
overexcavation and increasing the thickness of the rock section. GeoPacific should be
consulted for additional recommendations regarding use of STB in wet weather pavement
sections if it is desired to pursue this alternative. Cement treatment of the subgrade may also
be considered instead of overexcavation. For planning purposes, we anticipate that treatment
of the on site soils would involve mixing cement powder to approximately 6 percent cement
content and a mixing depth on the order of 12 inches.

With implementation of the above recommendations, it is our opinion that the resulting
pavement section will provide equivalent or greater structural strength than the dry weather
pavement section currently planned. However, it should be noted that construction in wet
weather is risky and the performance of pavement subgrades depend on a number of factors
including the weather conditions, the contractor's methods, and the amount of traffic the road is
subjected to. There is a potential that soft spots may develop even with implementation of the
wet weather provisions recommended in this letter. If soft spots in the subgrade are identified
during roadway excavation, or develop prior to paving, the soft spots shouid be overexcavated
and backfilled with additional crushed rock.

During subgrade excavation, care should be taken to avoid disturbing the subgrade soils.
Removals should be performed using an excavator with a smooth-bladed bucket. Truck traffic
should be limited untii an adequate working surface has been established. We suggest that the
crushed rock be spread using bulldozer equipment rather than dump trucks, to reduce the
amount of traffic and potential disturbance of subgrade soils.

Care should be taken to avoid overcompaction of the base course materials, which could create
pumping, unstable subgrade soil conditions. Heavy and/or vibratory compaction efforts should
be applied with caution. Following placement and compaction of the crushed rock to project
specifications (95% of Maodified Proctor), a finish proof-roll should be performed before paving.
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The above recommendations are subject to field verification. GeoPacific should be on-site
during construction to verify subgrade strength and fo take density tests on the engineered fill,
base rock and asphaltic pavement materials.

Spread Foundations

The proposed residential structures may be supported on shallow foundations bearing on
competent undisturbed, native soils and/or engineered fill, appropriately designed and
constructed as recommended in this report. As previously discussed, expansive soils should be
over-excavated to a depth of 5 feet below foundation subgrade or below the highly expansive
soils, whichever is shallower. After highly expansive soils have been over-excavated, the lots
should be backfilled to finished grade with compacted structural fill.

Foundation design, construction, and setback requirements should conform to the applicable
building code at the time of construction. For maximization of bearing strength and protection
against frost heave, spread footings should be embedded at a minimum depth of 12 inches
below exterior grade.

The anticipated allowable soil bearing pressure is 1,500 Ibs/ft? for footings bearing on
competent, native soif and/or engineered fill. A maximum chimney and column load of 30 Kips
is preliminarily recommended for the site. The recommended maximum allowable bearing
pressure may be increased by 1/3 for short-term transient conditions such as wind and seismic
loading. For heavier loads, the geotechnical engineer should be consulted. The coefficient of
friction between on-site soil and poured-in-place concrete may be taken as 0.42, which includes
no factor of safety. The maximum anticipated total and differential footing movements
(generally from soil expansion and/or settlement) are 1 inch and %4 inch over a span of 20 feet,
respectively. We anticipate that the majority of the estimated settlement will occur during
construction, as loads are applied. Excavations near structural footings should not extend
within a 1H:1V plane projected downward from the bottom edge of footings.

Footing excavations should penetrate through topsoil and any loose soil to competent subgrade
that is suitable for bearing support. All footing excavations shouid be trimmed neat, and all
loose or softened soil should be removed from the excavation bottom prior to placing reinforcing
steel bars. Due to the moisture sensitivity of on-site native soils, foundations constructed during
the wet weather season may require overexcavation of footings and backfill with compacted,
crushed aggregate.

Below-Grade Structural Walls

Lateral earth pressures against below-grade retaining walls will depend upon the inclination of
any adjacent slopes, type of backfill, degree of wall restraint, method of backfill placement,
degree of backfill compaction, drainage provisions, and magnitude and location of any adjacent
surcharge loads. At-rest soil pressure is exerted on a retaining wall when it is restrained against
rotation. In contrast, active soil pressure will be exerted on a wall if its top is allowed to rotate or
yield a distance of roughly 0.001 times its height or greater.

If the subject retaining walls wil! be free to rotate at the top, they should be designed for an
active earth pressure equivalent to that generated by a fluid weighing 35 pcf for level backfill
against the wall. For restrained walls, an at-reset equivalent fluid pressure of 54 pcf should be
used in design, again assuming level backfill against the wall. These values assume that the
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recommended drainage provisions are incorporated, hydrostatic pressures are not allowed to
develop against the wall, and free draining granular baclfill is utilized.

During a seismic event, lateral earth pressures acting on below-grade structural walls will
increase by an incremental amount that corresponds to the earthquake loading. Based on the
Mononobe-Okabe equation and peak horizontal accelerations appropriate for the site location,
seismic loading should be modeled using the active or at-rest earth pressures recommended
above, plus an incremental rectangular-shaped seismic load of magnitude 6.5H, where H is the
total height of the wall.

We assume relatively level ground surface below the base of the walls. As such, we
recommend passive earth pressure of 320 pcf for use in design, assuming wall footings are cast
against competent native soils or engineered fill. If the ground surface slopes down and away
from the base of any of the walls, a lower passive earth pressure should be used and
GeoPacific should be contacted for additional recommendations.

A coefficient of friction of 0.42 may be assumed along the interface between the base of the wall
footing and subgrade soils. The recommended coefficient of friction and passive earth pressure
values do not include a safety factor, and an appropriate safety factor should be included in
design. The upper 12 inches of soil should be neglected in passive pressure computations
unless it is protected by pavement or slabs on grade.

The above recommendations for lateral earth pressures assume that the backfill behind the
subsurface walis will consist of properly compacted structural fill, and no adjacent surcharge
loading. If the walls will be subjected to the influence of surcharge loading within a horizontal
distance equal to or less than the height of the wall, the walls should be designed for the
additional horizontal pressure. For uniform surcharge pressures, a uniformly distributed lateral
pressure of 0.3 times the surcharge pressure should be added. Traffic surcharges may be
estimated using an additional vertical load of 250 psf (2 feet of additional fill), in accordance with
local practice.

The recommended equivalent fluid densities assume a free-draining condition behind the walls
so that hydrostatic pressures do not build-up. This can be accomplished by placing a minimum
12- to 18-inch wide zone of crushed drain rock containing less than 5 percent fines against the
walls. A 3-inch minimum diameter perforated, plastic drain pipe should be instalied at the base
of the walls and connected to a sump to remove water from the crushed drain rock zone. The
drain pipe should be wrapped in filter fabric (Mirafi 140N or other as approved by the
geotechnical engineer) to minimize clogging. The above drainage measures are intended {o
remove water from behind the wall to prevent hydrostatic pressures from building up. Additional
drainage measures may be specified by the project architect or structural engineer, for damp-
proofing or other reasons.

GeoPacific should be contacted during construction to verify subgrade strength in wall keyway
excavations, to verify that backslope soils are in accordance with our assumptions, and to take
density tests on the walil backfill materials.

Footing and Roof Drains

If the proposed structures will have raised floors, and no concrete slab-on-grade floors are used,
perimeter footing drains would not be required based on soil conditions encountered at the site
and experience with standard local construction practices. Where it is desired to reduce the
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potential for moist crawl spaces, footing drains may be installed. If concrete slab-on-grade
floors are used, perimeter footing drains should be installed as recommended below.

Where used, perimeter footing drains should consist of 3 or 4-inch diameter, perforated plastic
pipe embedded in a minimum of 1 ft? per lineal foot of clean, free-draining drain rock. The drain
pipe and surrounding drain rock should be wrapped in non-woven geotextile (Mirafi 140N, or
approved equivalent) to minimize the potential for clogging and/or ground loss due to piping.
Water collected from the footing drains should be directed to the iocal storm drain system or
other suitable outlet. A minimum 0.5 percent fall should be maintained throughout the drain and
non-perforated pipe outlet. The footing drains should include clean-cuts to allow periodic
maintenance and inspection. In our opinion, footing drains may cutlet at the curb, or on the
back sides of lots where sufficient fall is not available to allow drainage to the street.

Construction should include typical measures for controlling subsurface water beneath the
homes, including positive crawlspace drainage to an adequate low-point drain exiting the
foundation, visqueen covering the exposed ground in the crawispace, and crawlspace
ventilation (foundation vents). The homebuyers should be informed and educated that some
slow flowing water in the crawlspaces is considered normal and not necessarily detrimental to
the home given these other design elements incorporated into its construction. Appropriate
design professionals should be consulted regarding crawlspace ventilation, building material
selection and mold prevention issues, which are outside GeoPacific's area of expertise.

Down spouts and roof drains should collect roof water in a system separate from the footing
drains in order to reduce the potential for clogging. Roof drain water should be directed to an
appropriate discharge point well away from structural foundations. Grades should be sloped
downward and away from buildings to reduce the potential for ponded water near structures.

Seismic Design

Structures should be designed to resist earthquake loading in accordance with the methodology
described in the 2012 International Residential Code (IRC) for One- and Two-Family Dwellings,
with applicable Oregon Structural Specialty Code (OSSC) revisions (current 2014). We
recommend Site Class D be used for design per the OSSC, Table 1613.5.2 and as defined in
ASCE 7, Chapter 20, Table 20.3-1. Design values determined for the site using the USGS
(United States Geological Survey) 2076 Seismic Design Maps Summary Report are
summarized in Table 7.
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Table 7 - Recommended Earthquake Ground Motion Parameters (2016 USGS)
Parameter Value

Location (Lat, Long), decimal 45.2086, -123.2443
Probabilistic Ground Motion Values,
2% Probability of Exceedance in 50 yrs

Short Period, S 1.022 g

1.0 Sec Period, Sy 0.486 g
Soil Factors for Site Class D:

Fa 1.091

Fy 1.514
Residential Site Value = 2/3 x Fa x Ss 0.744 ¢
Residential Seismic Design Category D

Soil liquefaction is a phenomenon wherein saturated soil deposits temporarily lose strength and
behave as a liquid in response to earthquake shaking. Soil liquefaction is generally limited to
loose, granular soils located below the water table. The on-site soils consist predominantly of
medium stiff to hard fine-grained soils and hard rock, and are not considered susceptible to
liguefaction.

UNCERTAINTIES AND LIMITATIONS

We have prepared this report for the owner and their consultants for use in design of this project
only. This report should be provided in its entirety to prospective contractors for bidding and
estimating purposes; however, the conclusions and interpretations presented in this report
should not be construed as a warranty of the subsurface conditions. Experience has shown that
soil and groundwater conditions can vary significantly over small distances. Inconsistent
conditions can occur between explorations that may not be detected by a geotechnicai study. If,
during future site operations, subsurface conditions are encountered which vary appreciably
from those described herein, GeoPacific should be notified for review of the recommendations
of this report, and revision of such if necessary.

Sufficient geotechnical monitoring, testing and consuitation should be provided during
construction to confirm that the conditions encountered are consistent with those indicated by
explorations. The checklist attached to this report outlines recommended geotechnical
observations and testing for the project. Recommendations for design changes will be provided
should conditions revealed during construction differ from those anticipated, and to verify that
the geotechnical aspects of construction comply with the contract plans and specifications.

Within the limitations of scope, schedule and budget, GeoPacific attempted to execute these
services in accordance with generally accepted professional principles and practices in the
fields of geotechnical engineering and engineering geology at the time the report was prepared.
No warranty, expressed or implied, is made. The scope of our work did not include
environmental assessments or evaluations regarding the presence or absence of wetlands or
hazardous or toxic substances in the soil, surface water, or groundwater at this site.
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We appreciate this opportunity to be of service.
Sincerely,

GEOPACIFIC ENGINEERING, INC.

EXPIRES: 06/30/20(7,

Benjamin G. Anderson, P.E. James D. Imbrie, G.E., C.E.G.
Geotechnical Engineer Principal Geotechnical Engineer

Attachments: References
Figure 1 - Vicinity Map
Figure 2 - Site Plan and Exploration Locations
Figure 3 - Engineered Fill Slope Buttress (Preliminary)
Photographic Log (8 Pages)
Laboratory Test Results (4 Pages)
Test Pit Logs (TP-1 through TP-24)
Boring Log (B-1)
Pavement Design Calculations (3 Pages)
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== Northwest Testing, Inc.

f——
= A Oivision of Northwes! Geatech, Inc.

9120 SW Pionear Court, Suite B e Wilsanville, dregon 97070 503/682-1880 FAX: 503/682-2753

TECHNICAL REPORT

Report To: Ms. Beth Rapp, R.G,, C.E.G. Date: 3/28/16
GeoPacific Engineering, Inc.
14835 SW 72" Avenue Lab No.: 16-054

Portland, Oregon 97224

Project: Laboratory Testing — No. 16-4142 Project No.: 2684.1.1
Valley's Edge Phase IV

Report of: Expansion index of soil

Sample ldentification

As requested, NTI completed expansion index testing on a sample delivered to our laboratory on March
21, 2016 by a GeoPacific Engineering, Inc. representative. All testing was performed in general
accordance with the methods indicated. Our laboratory’s test results are summarized on the following
table.

Laboratory Test Results
Expansion Index of Soils
(ASTM D 4829)
Test Test Results
Initial Moisture Content, (%) 16.7
Initial Dry Unit Weight, (pcf) 86.5
Initial Height of Specimen, {(inches) 1.00
Initial Degree of Saturation, (%) 48
Final Moisture Content, (%) 43.8
Expansion Index, Ef 156
Copies: Addressee

This report shall not be reproduced except in full, without written approval of Northwest Testing, Inc.W
SHEET 1 of 1 REVIEWED BY: Bridgett Adame

TECHNICAL REPCRT
\1192.168.1.115\Laboralory\Lab Reports\2016 Lab Reports\2684.1.1 GeoPacific\16-054 Expansion Index.docx



14835 SW 72nd Avenue
Eénll jfi§ Portland, Oregon 97224 TE ST PIT LOG
Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision : .
McMinnville, Oregon Project No. 14-4142 Test Pit No. TP-1
~| & 8 | = |.s| £
€ gfg| & |28 8|5
(822 & [285|z2s|=2 Material Description
0 |oo ©g E £ .= c 2
[a] 5= = E‘ = 8 b
o w m
8" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
i | throughout, very moist to wet (Topsoil) _ __ _ ___ __ ___________|
1 Soft, moderately organic, silty CLAY (CL), with some fine roots and organic
= \odor, very moist (Till Zone)
2-1 15 Stiff, highly plastic CLAY (CH), brown, with small angular fragments of
— e, siltstone, disturbed texture, very moist (Colluvium)
3| 1.5 [Expansion index = 152, indicating very high expansion potential]
-1 1.5
4—
— Grades to very stiff
5_
6_
7— Grades to medium stiff to stiff
8_
gi
10 Grades to very stiff to hard and with increased amounts of siltstone fragments,
- still with disturbed texture
11—
12- Test pit terminated at 11 feet
13: Note: No seepage or groundwater encountered
14— No caving observed
16—
16—
17—
LEGEND .
- Date Excavated: 03/17/16
iooto J:‘ﬂ g 'z Logged By: BGA
000
. - Surface Elevation:

Bag Sample Buckel Sample Shelby Tube Sample  Seepage  Waler Bearing Zone Waler Level at Abandonment




m 14835 SW 72nd Avenue TEST PIT LOG

"“ Portland, Oregon 97224
Tel: (503) 598-8445 Fax: (503) 941-9281

Bag Sample Bucket Sample Shelby Tube Sample  Seepsge  Water Bearing Zone Water Level at Abandonment

Project: Valley's Edge Phase 4 Subdivision . ) .
McMinnville, Oregon Project No. 14-4142 Test Pit No. TP-2
- = ] o
e lgigl & 282258
- o~ = = =2 | = - N -
£ (852 ¢ |[285|8c|E2 Material Description
[V [0 g 2 E = >~l=s c = © p
"l @l s |5 |78 &
E d‘ Very soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
d‘6 throughout, wet (Erosional Deposit)
1 -l
] Grades to without roots
y 4 |
“‘ [Global caving 0-5 feet]
e d
5_ ‘:“ Grades to medium stiff
6: Test pit terminated at 5 feet due to global caving from 0-5 feet
7_
B Notes: Seepage encountered at the ground surface
5 Visually estimated at greater than 10 gallons per minute
— Global caving from 0 to 5 feet
9._
10—
11—
12—
13—
14—
16—
16—
17—
LEGEND
Date Excavated: 03/17/16

d:‘d g E Logged By: BGA

£ = Surface Elevation:




Y
GeoP

Tel: (503) 598-8445 Fax: (503) 941-9281

14835 SW 72nd A
jfig Portiand, Oregon 97224 TEST PIT LOG

Project: Valley's Edge Phase 4 Subdivision A i "
McMinnville, Oregon Project No. 14-4142 Test PitNo. TP-3
| & 8 | 2 |.=| B
£ *a%%“ S g'@i“ ‘us"é:: aé
£ 1522 & [285|25|88 Material Description
Q o ®a c = c g
o c E =& = 0 g
a ) a Ol a
12" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
i “d throughout, very moist to wet (Topsoil)
1 I D (R [N (R N Dl S ettt e R el
_ 4 Soft, moderately organic, silty CLAY (CL), with some fine roots and organic
— “‘ odor, very moist (Till Zone)
2— 100 lo d
N 1,000 ¢
3 d:% _________________________________________
= Stiff, highly plastic CLAY (CH), brown, with small angular fragments of
4] 15 siltstone, disturbed texture, very moist (Colluvium)
— 20
57
64.
74
84.
9
10ﬁ Test pit terminated at 9 feet
"= Notes: Seepage encountered from 0 to 3 feet bgs
- Visually estimated at 5 gallons per minute
12
_ Significant caving 0 to 3 feet
13—
14—
15—
16—
17
LEGEND
Date Excavated: 03/17/16

100to
1,000 ¢

Bag Sample

e §

= Surface Elevation:
Buckel Sample Shelby Tube Sample  Seepage  Waler Bearing Zone Water Level at Abandonmant

W ded Z 'z' Logged By: BGA




1 nd Avenue
GGOPIHIG Foriand, oregon 57226 TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision : ) :
McMinnville, Oregon Project No. 14-4142 Test Pit No. TP-4

= % & a 2 o g\; %
€ |seE| F |zeg|55 8N
£ lssel & [285|28|82 Material Description
o o @0 £ £ .= = 3
a 159 g [[57178] &
o w m
| 4, | 10" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
- 4“4 throughout, very moist to wet (Topsoil)
11— ] | T | e i i o o i o e e e e St e ]
a bty “ Soft, moderately organic, silty CLAY (CL), with some fine roots and organic
4% [*odor, very moist (Till Zone)
2-| 2.0 BT | e R e e |
A o Stiff, silty CLAY (CL), brown, moderate plasticity, with small angular fragments
20 of siltstone, disturbed texture, very moist (Colluvium)
3- 20
4—
g d
5 ‘d“ Caving from 0 to 5.5 feet
si _________________________________________
| Stiff, highly plastic CLAY (CH), brown, very moist to wet (Colluvium)
‘fi
- R e e m——— e i
8 () a SILTSTONE very soft to soft (R1-R2), brown, gray, and black, very moist
to wet (Nestucca Formation)
8- Test pit terminated at 8.5 feet
10—

11— Notes: Seepage at 0 to 1.5 feet, visually estimated at 1 to 3 gpm
Seepage at 5 feet, visually estimated at 5 gpm
=5 Seepage at 7.5 feet, visually estimated at 5 gpm

12—
| Caving from 0 to 5.5 feet

13

14—

16—

16—

17

LEGEND ]

' V Date Excavated: 03/17/16
oo dddﬂ 4 'rg' Logged By: BGA
Surface Elevation:
Bag Sample Bucket Sample Shelby Tube Sample ~ Seepage  Water Bearing Zone ~ Waler Level at Abandonment




Engineenny, Inc.

14835 SW 72nd Avenue

GRoPACIfig Portiand, Oregon 97224

Tel: (503) 598-8445 Fax: (503) 941-9281

TEST PIT LOG

Project: Valley’s Edge Phase 4 Subdivision

McMinnville, Oregon

Project No. 14-4142 Test Pit No. TP-5

| 8 a 2z =| 2
€ lgtgl & 2885 |aY
£ (828 ¢ [285|2g|28 Material Description
[T (= 3
o |oneg £ £ >Tl=ss o
"1 8718|5673 &
10" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
= throughout, very moist to wet (Topsoil)
1 S L N [ N N e e e e e e T e e
) Soft, moderately organic, silty CLAY (CL), with some fine roots and organic
N odor, very moist (Till Zone) _ _ ___ _ ____ _______________|]
ol - \ 6 to 10 inches of stif, brown silty CLAY, very moist (Colluvium)____ ____|
g 2.0 SILTSTONE, extremely soft to very soft (RO-R1), gray, brown, and black, highiy]
-1 20 fractured, relatively level bedding, very moist (Nestucca Formation)
ol 4
. “‘d
5— Grades to soft to medium hard (R2-R3)
B Test pit terminated due to practical refusal at 5 feet on north side
| of test pit and 6.5 feet on south side of test pit
77
87 Notes: Slow groundwater seepage encountered at 4.5 feet
= Visually estimated at 1 gpm
gi
N No caving observed
10—
11—
12—
13—
14—
15
16—
17—
LEGEND
Date Excavated: 03/17/16

Bag Sample Buckel Sample

Shelby Tube Sample  Seepage  Water Bearing Zone Water Level at Abandonment

4‘6’6‘ % 'g Logged By: BGA

a Surface Elevation:




ﬁﬁnpﬁiﬁu giﬁ::dv,vc;’rzeﬁﬁ;%;i TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley’s Edge Phase 4 Subdivision . i ,
McMinnville, Oregon Project No. 14-4142 Test PitNo. TP-6

~| 8 g | 2 < -
€ |stgl & |22g 5% |aN
g(85g| & [285|2g|5¢2 Material Description
S175% 5 | 85)°8| &
8" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
= | throughout, very moist to wet (Topsoil) |
1= Soft, low to moderately organic, silty CLAY (CL), with some fine roots and
1 1.5 organic odor, very moist (Till Zone)
2— N
== Stlff to very stiff, silty CLAY (CL), brown, low to moderate plasticity, with siltstone
3— 3.0 fragments, very moist (Landslide Mass)
-1 3.0
4—
= Increased plasticity below 6 feet
Si
6i
Ti—
8_
g_
- Grades to medium stiff
10—
11 )
B ‘dd" Disturbed texture 11 to 11.5 feet
12— Grades to gray, very stiff, and with increased amounts of siltstone fragments
137 Test pit terminated at 12.5 feet
14—
B Note: Seepage encountered at 11.5 to 12 feet bgs
16— Visually estimated at 10 gpm
16— Caving 0 to 12 feet on east side of test pit
_ Caving 10 to 12 feet on west side of test pit
17—
LEGEND
‘ - Date Excavated: 03/17/16
1 1o JJ“ Z 'z' Logged By: BGA
- — a = Surface Elevation:
Bag Sample Bucket Sample Shelby Tube Sample  Seepage  Waler Bearing Zone Waler Level at Abandonment




AT

Engineering, Inc

14835 SW 72nd Avenue
anll iﬂ“ Portland, Oregon 97224 TEST PlT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision . .
McMinnville, Oregon Project No. 14-4142 Test PitNo. TP-7
| & 3 | &
€lgek g |z gg; 22 |an
g (822 g [285|%2g(58 Material Description
g 1=2&l E |F=~|=5 o
271 8 [ o |73 &
12" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
' throughout, very moist to wet (Topsail)
1.0 Soft, low to moderately organic, silty CLAY (CL), with some fine roots and
. 1.0 organic odor, very moist (Till Zone)
_| 1.5 Stiff to very stiff, silty CLAY (CL), brown, low to moderate plasticity, with siltstone
fragments, very moist (Colluvium)
3 3.0
-1 3.0
4i
57
g g
7 ]
= SILTSTONE, extremeley soft (R0), gray, brown, and black, very moist
8| (Nestucca Formation)
9_'
10—
11—
125 Test pit terminated at 11.5 feet
13
1 4j Note: Seepage encountered at 6 to 7 feet bgs
Visually estimated at 3 gpm
15— No caving observed
16—
17—
LEGEND -
y - Date Excavated: 03/17/16
10010 d"d g 'z" Logged By: BGA

Bag Sample

Bucket Sample

Shelby Tube Sample  Seepage  Waler Bearing Zone ~ Water Level al Abandonment

=

Surface Elevation:




14835 SW 72nd Avenue
aénp . iﬁn Portland, Oregon 97224 TEST P'T LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision i i .
McMinnville, Oregon Project No. 14-4142 Test PitNo. TP-8
|l &l 8| z|.,8| &
€ lstg = |z2g|s% |2 .
2 |882 2 |[285(|%z|SE Material Description
2 |285 £ [=25(2E|%F
Sl 81 s[5 |78 &
N 10" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
1  throughout, very moist to wet (Topsoll) ___ _____ .. __ e
| 05 Soft, low to moderately organic, silty CLAY (CL), with some fine roots and
1 1.0 [|-oo0e f“ organic odor, very moist (Till Zone)
2_
}.. ________________________________________
| 15 1 C Stiff to very stiff, highly plastic CLAY (CH), brown, moist (Colluvium)
3— 3.0 |[o00g
-1 3.0
42
5—
g1 | 1 1 |1 p[FPFSessSssssssssEsmmeasmaooassSeyomsemes s eme=mmeem e N
. SILTSTONE, extremely soft (R0), gray, brown, and black, very moist
7_ (Nestucca Formation)
- Grades to very soft (R1)
87
. Test pit terminated at 8 feet due to practical refusal
9 on soft to medium hard (R2-R3) SILTSTONE
10—
11_ Notes: No seepage or groundwater encountered
— No caving observed
12
13—
14—
16—
16—
17—
LEGEND
V Date Excavated: 03/17/16
Logged By: BGA
b O T |
- - Surface Elevation:

Bag Sample Buckel Sample Shelby Tube Sample  Seepage  Waler Bearing Zone Waler Level at Abandonment




Gaopsin

Enpineering. Inc

14835 SW 72nd Avenue
ifig Portiand, Orer;;on‘;72;4 TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

ject: Valley's Edge Phase 4 Subdivision ; ;
Project McMi%nvilleg Orocon b Project No. 14-4142 Test Pit No. TP-9
| & o =| &
€ lgeg & égg g% g¥
£ 1822 3 [285|%z|s8 Material Description
A |+cE] E |F2¥|=5 a
& n o Ol m
] Loose, GRAVEL, COBBLES, and BOULDERS in a silt matrix, brown,
1— subrounded to subangular, basaltic, damp (Undocumented Fill)
22
3]
4—
5_
6_
7_
8_
9._..
014 | | | | e e e e
. Medium stiff, clayey SILT (ML) to silty CLAY (CL), orange-brown, low plasticity,
moist (Colluvium)
11—
1 2: Test pit terminated at 12 feet
T Notes: No seepage or groundwater encountered
13i Small amount of caving from 2 to 7 feet bgs
14—
15—
16—
17—
LEGEND .
‘ '/ Date Excavated: 03/17/16
100 ‘646 4 g‘ Logged By: B?A
' Surface Elevation:

Bag Sample

Bucket Sample

Shelby Tube Sample  Seepage  Waler Bearing Zone Water Level at Abandonment




Y
GeoP

14835 SW 72nd Ave
ifig Portiand, Orer;;on;?gzi TEST PIT LOG

Tel:

(503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision . 3 ,
McMinnville, Oregon Project No. 14-4142 Test PitNo. TP-10

100 to
1,000 d

Bag Sample

~| & 8 z z| B
€ lg2g & |2Bg 2T |8Y
81922 2 (203|228 2 Material Description
a|*s€l E |”27|=3 ©
a o 3 O| m
- 14" soft, moderately organic SILT (ML-OL), dark brown, moist (Topsoil)
(e [ N R O
i Stiff, SILT (ML) and CLAY (CL), brown, with occasional rounded and angular
2- gravel, trace amount of wood debris, disturbed texture (Undocumented Fill)
3
4—
5._
6— Kl Medium stiff, clayey SILT (ML) to silty CLAY (CL), low organic content, moist
_ (Buried Topsaoil Horizon)
T_
8— SILTSTONE, extremely soft (R0), gray, brown, and black, very moist
_ (Nestucca Formation)
g_
10—
- !
11 ¢
12
a Test pit terminated at 12 feet
13—
14— Notes: Slow seepage encountered at 10.5 feet
- Visually estimated at 1 gpm
15— No caving observed
16—
17—
LEGEND
Date Excavated: 03/17/16

Bucket Sample

‘:6‘ E‘ Logged By: BGA

- Surface Elevation:
Shelby Tube Sample  Seepage  Water Bearing Zone Waler Level al Abandonment




14835 SW 72nd Avenue
ﬂénpnlﬂn Portland, Oregon 97224 TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision ; \
McMinnville, Oregon Project No. 14-4142 Test PitNo.  TP-11
|l 8|l 8| & |,g| &
€ |segl = |atgl 2z |ad
£ |52z ¢ [285|Es|82 Material Description
) [oR =] £ = P = g ©
o 5 = @ o} 8 (7]
o 1] om
. Soft, gravelly, moderately organic SILT (ML), dark brown, moist
a (Undocumented Fill)
2— Grades to brown and with some debris and angular gravel
3
i Vi siff, moderately organic, ciayey SILT (ML-OL), with some organic |
= debris including roots up to 3 inches in diameter, moist
5  (Buried Topsoil Horizon) _
1 Medium stiff, silty CLAY (CL), gray, moist (Alluvium)
6_
= Grades to soft, wet, reddish brown and gravelly, gravel is rounded
" i
- ‘d
8— ———
B 100 to
{1,000
g_.
101 Stiff, silty CLAY (CL), brown with gray staining, very moist to wet (Colluvium)
1,000 d
| ‘gd
11—
12
. Test pit terminated at 12 feet
13—
14— Notes: Seepage encountered at 7.5 feet, visually estimated at 5 gpm
- Seepage encountered at 10 feet, visually estimated at 10 gpm
15— No caving observed
16—
17—
LEGEND
Date Excavated: 03/17/16

NN

'v Logged By: BGA
i Surface Elevation:

M

Bag Sample Buckel Sample Shelby Tube Sample ~ Seopage  Waler Bearing Zone Water Level al Abandonment




14835 SW 72nd Avenue
CeoP4gifig Portland, Oregon 97224 TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Engineering, Inc,

Project: Valley's Edge Phase 4 Subdivision : i ,
McMinnville, Oregon Projeict blo: 14-142 TestPitNo. TP-12
@ 2 = 2
€ |g2g| © |28-2Z |58
£ 1322 2 [285|2g8 |88 Material Description
a o @ =) 8 (1]
o w 3]
— Loose, silty GRAVEL (GM), brown and gray, moist (Undocumented Fill)
-1 _
2—
3 | Layer of geotextile fabric encountered at 3feotbgs _ __ ___________|
. Soft, moderately organic, clayey SILT (ML-OL), with some organic debris
4 including roots up to 3 inches in diameter, moist (Buried Topsoil Horizon)
= Soft, SILT (ML), reddish brown, wet (Alluvium)
5_
—] Grades to gravelly, subrouded gravel
6_
7_
— z 7] Grades to wet
100 to
. /
o /
10+ % Stiff, silty CLAY (CL) to clayey SILT (ML), brown with angular siltsone fragments,
1,000 ¢ / wet (Colluvium)
11— / —————————————————————————————————————————
| / BASALT, extremely soft to very soft (R0-R1), dark gray, vesicular, wet
12— /.
B Test pit terminated at 12 feet
13—
14— Notes: Groundwater encountered at 7 feet bgs
= No caving observed
15
16—
17—
LEGEND

i

100 to
1,000 g

Bag Sample Buckel Sample

Date Excavated: 03/17/16

d:dd '%' Logged By: BGA

Surface Elevation:

Shelby Tube Sample  Seepage  Water Bearing Zone Waler Level at Abandonment




14835 SW 72nd Avenue
GooPIRITiG  Poriand, oregon 97221 TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision . : .
McMinnville, Oregon Project No. 14-4142 Test PitNo. TP-13
5 ® = @
— o ‘_g' oo | =4
B lgsgl 2 ‘28; 32 |2< Material Description
g *22 E [F2T|=58|" 5
& 0 a o m
N 20" soft, gravelly SILT (ML), dark brown, moist (Undocumented Fill)
1 ==
&= Stiff to very stiff, silty CLAY (CL), brown, with angular siltstone fragments, moist
- (Colluvium)
3 ] ]l |l | b mr m e —————
- SILTSTONE, extremely soft (R0), dark gray and brown, very moist
4— (Nestucca Formation)
5“;
6 Grades to very soft (R1)
7—
8__
9
N Test pit terminated at 9 feet due to practical refusal
10— on soft to medium hard (R2-R3) SILTSTONE
11
= Notes: No seepage or groundwater encountered
12—
o No caving observed
13—
14—
16—
16—
17—
LEGEND
Date Excavated: 03/17/16

L]

1,000 g .
- Surface Elevation:

Bag Sample Bucket Sample Shelby Tube Sample  Seepage  Waler Bearing Zone Water Level at Abandonment

4:4’ Y Logged By: BGA




Tel: (503) 598-8445 Fax: (503) 941-9281

_47“, {\ 14835 SW 72nd A
Eﬂol' iﬂﬂ Portland, Orengon‘g;g;ﬁ TEST PlT L 0 G
[ Engineering.Inc. |

Project: Valley's Edge Phase 4 Subdivision : ] .
McMinnville, Oregon Project No. 14-4142 Test PitNo. TP-14
~| &2 | & 2z z| &
2 [852l 5 |205|8¢8|2¢ Material Description
S [r288 E |52=[=5|7¢8
a D] a ol A&
| BASALT, extremely soft (R0), dark gray, damp, excavating as gravel, cobbles,
1 and boulders in a silt matrix
2— Grades to very soft (R1)
3— , . .
Test pit terminated at 2.5 feet due to practical refusal
] on soft to medium hard (R2-R3) BASALT
4—
57 Notes: No seepage or groundwater encountered
6— No caving observed
7_
8_
g_.
10—
11
12—
13—
14—
15—
16—
17—
LEGEND .
' - Date Excavated: 03/17/16
d‘d / Logged By: BGA
7 . .
= Surface Elevation:

Bag Sample Buckel Sample Shelby Tube Sample  Seepage  Water Bearing Zone Waler Level at Abandonment




Gl e s TEST PIT LOG

Tel: (503) 508-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision ; ! .
McMinnville, Oregon Project No. 14-4142 Test Pit No. TP-15
L —_ )
e |sig L 2|58
£1822| 8 |285|2g (g8 Material Description
31%6% § [T8]138] 8
o %] m
10" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
throughout, very moist to wet (Topsoil)
R N T R R bt e ittt t
|1 1.0 Soft, moderately organic, silty CLAY (CL), with some fine roots and organic
5 odor, very moist (Till Zone)
—1 2.0 “‘ Medium stiff to stiff, silty CLAY (CL), brown, very moist to wet (Colluvium)
3 4
g 4
4 JJJJ
| )
5 ““
6_.
- &
7 Grades to with increased plasticity
' o
8._
- B
4
N d
11— Grades to hard and blue gray
. 000 g ‘d
12._
N Test pit terminated at 12 feet
13—
14— , ,
Notes: Seepage encountered below 2 feet bgs, visually estimated at 5 gpm
B Seepage encountered below 7 feet, visually estimated at 10 gpm
15—
] Significant caving 0 to 10 feet
16—
17—
LEGEND 5
‘ - Date Excavated: 03/17/16
10010 b g ~ Logged By: BGA
1,000 7 (/) 7 = -
Surface Elevation:
Bag Sample Bucketl Sample Shelby Tube Sample  Seepage  Water Bearing Zone Water Level at Abandonment




I e TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision : i :
McMinnville, Oregon Project No. 14-4142 Test Pit No. TP-16
o] o = 2
€ lsig| ¢ |2 eE |50
£ 522 & |[985|2z(88 Material Description
@ Tl cPE|leE |=
& w (] (&] m
N 12" soft, highly organic silty CLAY (OL-CL), brown, with fine roots throughout,
moist (Topsaoil)
T N B S ittt e
2* BASALT, extremely soft (R0), dark gray to black, damp, vesicular
3
— Grades to very soft (R1)
4—
5 Grades to soft (R2) with very hard digging below 5 feet
6%
7 : : .
Test pit terminated at 6.5 feet due to practical refusal
N on soft to medium hard (R2-R3) BASALT
87
e Notes: No seepage or groundwater encountered
10— No caving observed
11
12—
13
14—
15—
16—
7=
LEGEND
Date Excavated: 05/03/16

m g 77 .
100 to ddo / Logged By: BGA
4 é ¥ Surface Elevation:

Bag Sample Buckel Sample Shelby Tube Sample  Seepage  Waler Bearing Zone Water Level at Abandonment




N 14835 SW 72nd A
Eénll ifig Portland, Orengon ‘;)e'fg;i TEST PlT LOG

Tel; (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision . i .
Mablinrvlle. Dragon Project No. 14-4142 Test Pit No. TP-17
€ *&'é‘@ & |ate e¥ 'q-,rio::
£ |¥56%| o |G8E|EE|se ‘ —r
2 |8EE| 5 [2og|ge|S< Material Description
3 o8l E |Ea2~|s5 @
g | & | ©° Of a&
10" soft, highly organic clayey SILT (ML-OL), dark brown, with fine roots
u throughout, moist (Topsoil)
P e N B B B Lttt
g BASALT, extremely soft to very soft (R0-R1), dark gray to black, damp,
2— vesicular
3
4._
= Grades to soft (R2) with very hard digging below 5 feet
5__
6r_.
7
! Test pit terminated at 7 feet due to practical refusal
8- on soft to medium hard (R2-R3) BASALT
9._
N Notes: No seepage or groundwater encountered
10—
& No caving observed
11—
12-
14—
16—
16—
17—
LEGEND
Date Excavated: 05/03/16

o 4 7/
100to ddﬂ / Logged By: BGA
¢ 4 g Surface Elevation:

Bag Sample Bucket Sample Shelby Tube Sample  Seepage  Waler Bearing Zone ~ Water Level at Abandonment




14835 SW 72nd Avenue
GeoP4gific Portland, Oregon 97224 TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision ¢ .
McMinnville, Oregon Project No. 14-4142 Test PitNo, TP-18
~| & | & 2 s| &
€ lstg| = |z2g|5%[2Y . o
5 855 o [foz|sg|2c Material Description
o cg| E [F2T|=5 @
& | & a of a&
8" soft, highly organic clayey SILT (ML-OL), dark brown, with fine roots
i | throughout, moist (Topsoil) _ _ _ _ _ _ _ __ _________________
7 35 Very stiff to hard, silty CLAY (CL), reddish brown, with occasional gravel to
-1 30 cobble size basalt clasts, moist (Residual Soil of BASALT)
2545
3_] BASALT, extremely soft to very soft (R0-R1), dark gray to black, damp,
B vesicular
4—
- Grades to very soft to soft (R1-R2) with very hard digging below 5 feet
57
6 Grades to soft (R2) with very hard digging below 6 feet
74.
8- Test pit terminated at 7.5 feet due to practical refusal
n on soft to medium hard (R2-R3) BASALT
9 2]
10— Notes: No seepage or groundwater encountered
11— No caving observed
12—
13—
14—
16—
16—
17—
LEGEND
7 Date Excavated: 05/03/16
s Logged By: BGA
b Y T s
= : Surface Elevation:
Bag Sample Buckel Sample Shelby Tube Sample  Seepage  Water Bearing Zone Water Level at Abandonment




14835 SW 72nd Avenue
<
GEoPACIfig Portiand, Oregon 97224 TEST PIT LOG
Tel: (503) 598-8445 Fax: (503) 941-9281
Project: Valley's Edge Phase 4 Subdivision . :
McMinnville, Oregon Project No. 14-4142 Test PitNo. TP-19
| 2 & =l g
€ gg| & (2858550
£ 1882 4 |9Ss|22|52 Material Description
& (*58 & &8 128| &
o %] o m
N 10" soft, moderately organic clayey SILT (ML-OL), dark brown, with fine roots
|_throughout, moist (Topsoil) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________]
1 35 Very stiff, silty CLAY (CL), reddish brown, moist
1 40 (Residual Soil of BASALT)
2 35
3|
4_
5— Grades to lighter color and with occasional gravel and cobble size vesicular
. basalt fragments
6_
T—
8— SILTSTONE, extremely soft (R0), dark gray and brown, with black and orange
N mineral staining, very moist (Nestucca Formation)
9.__
10—
11_ Grades to very soft to soft (R1-R2)
12
- Test pit terminated at 12 feet due to practical refusal
13— on soft to medium hard (R2-R3) SILTSTONE
14—
N Notes: No seepage or groundwater encountered
16—
— No caving observed
16—
17—
LEGEND
| 7 Date Excavated: 05/03/16
T Logged By: BGA
= 7 B
' Surface Elevation:
Bag Sample Bucket Sample Shelby Tube Sample  Seepage  Waler Bearing Zone Water Level al Abandonment




14835 SW 72nd Avenue
GooPdgifig Portand, Oregon 97226 TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

1,000 g

Bag Sample Bucket Sample

Shelby Tube Sample  Seepage  Waler Bearing Zone Water Level at Abandonment

Project: \éiiﬁi%ﬁvlﬁ?egeoﬁgggﬁ 4 Subdivision Project No. 14-4142 Test Pit No. TP-20
o o =| &
€ |ste| o |2Eg(st (st
& (888 24 |965|8¢g|2€ Material Description
51"5% § | 8|78 &
o w m
] 10" soft, moderately organic clayey SILT (ML-OL), dark brown, with fine roots
4 | throughout, moist (Topsol) _ __ __ _ _ __ _________________]
o >4.5 BASALT, extremely soft (R0), brown to black, moist, vesicular, in a matrix of
>4.5 clayey silt
27 >45
— 2-foot diameter chunk of R2 Siltstone encountered at 2.5 feet
3|
4—
5~ Grades to very soft (R1)
6_
7__
8— SILTSTONE, extremely soft to very soft (R0-R1), dark gray and brown, with
_ black and orange mineral staining, very moist (Nestucca Formation)
g_
10—
1
B Test pit terminated at 11 feet due to practical refusal
12+ on dark gray, soft to medium hard (R2-R3) SILTSTONE
13—
- Notes: No seepage or groundwater encountered
14—
- No caving observed
15—
16—
fir=
LEGEND
% Date Excavated: 05/03/16
10010 dad Logged By: BGA
4 Y

Surface Elevation:




A ey TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision : ;
- McMisrfmviIle? Oregon Project No. 14-4142 Test Pit No. TP-21
- | & g | &
€lstg & |28 8% |ad
2 (858 %’L 285|228(28 Material Description
N 10" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
; throughout, very moist to wet (Topsoil)
= SGft, mod;rately c-)—rga-r;ic, ;ilTyEEEY_(EIJ,:\thh_ssr;g fi\e; r-acis_aﬁa_ &g;;:lr_u; T
5 odor, moist (Till Zone) _ _ _ _ _ _ __
Stiff, highly plastic CLAY (CH), gray, with occasional gravel-size angular siltstone
3"* fragments, moist (Colluvium)
4—- _________________________________________
. SILTSTONE, extremely soft to very soft (R0-R1), reddish brown, gray, and black,
. with some sandstone, moist (Nestucca Formation)
o Grades to very soft to soft (R1-R2) with very hard digging below 5 feet
6,_
= Test pit terminated due to practical refusal on soft to
= medium hard (R2-R3) SILTSONE at 6.5 feet on NW side of test pit
8— and at 8.5 feet on SE side of test pit
g_
= Notes: No seepage or groundwater encountered
10—
N No caving observed
11—
12—
13—
14—
16—
16—
17—
LEGEND

Date Excavated: 05/03/16

J:ﬂd 2 ~ Logged By: BGA

- ' Surface Elevation:

Bag Sample Buckel Sample Shelby Tube Sample  Seepage  Water Bearing Zone Water Level at Abandonment




14835 SW 72nd A
ﬂnpﬁiﬂn Portland, Oregon;?lgg.: TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

iect: Valley’s Edge Phase 4 Subdivision : ;
Project valley's E “eﬁf Orggorf B Project No. 14-4142 Test PitNo. TP-22
g 2 =| &
£182¢2 ¢ |285|2s |88 Material Description
al|*s=l E 787128 &
o n a o M
| 10" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
1 throughout, very moist to wet (Topsoil)
5 10" soft, moderately organic, silty CLAY (CL), with some fine roots and organic |
o] 20 odor, moist (Till Zone) _ _ _ _ _ _ __ _ _ ]
2'5 Stiff to very stiff, moderately to highly plastic CLAY (CH), gray, with gray and
B orange mottling, moist (Colluvium)
3+ 3.0
- 3.5
4—
= Increased plasticity below 4.5 feet, very high plasticity
5_
6— Grades to with some gavel-size angular fragments of siltstone and very moist to
i wet
?_
8_
9= d‘a
- Y0 [ SITSTONE oxtremely soft to very soft (RO-R1), reddish brown, gray, and |
black, moist (Nestucca Formation)
11=
12—
i Test pit terminated at 12 feet
13—
14—
Notes: Groundwater seepage encountered at 9.5 feet
o Visually estimated at less than 1 gpm
16—
_ No caving observed
16—
17—
LEGEND
Date Excavated: 05/03/16

Bag Sample Buckel Sample Shelby Tube Sample  Seepage  Water Bearing Zone Water Level al Abandonment

djdd z v Logged By: BGA

& b Surface Elevation:




14835 SW 72nd A
Gﬁnp m Portland, Orer;on ‘g;;?s TE ST PIT L 0 G

Tel: (503) 508-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 Subdivision . . .
McMinnville, Oregon Project No. 14-4142 Test Pit No. TP-23
s | 8 s| &
€ lgeg| ¢ |afgeE sl
£ (882 4 [285|Z8 (88 Material Description
o o C E == [=] 8
& 0 = Ol o
8" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
B | throughout, very moist to wet (Topsoil) _ _ _ ___ _ _ ____ ___ ____ _|
1— 8" soft, moderately organic, silty CLAY (CL), with some fine roots and organic
- N odor, moist (Till Zone) ]
2— SILTSTONE, extremely soft to very soft (R0-R1), light gray and brown, moist
= (Nestucca Formation)
3_
- Grades to very soft to soft (R1-R2)
4—
5‘_
6_,
7 ==
8= Test pit terminated at 7.5 feet due to practical refusal
o on soft to medium hard (R2-R3) SILTSTONE
g_
10— Notes: No seepage or groundwater encountered
11— No caving observed
12—
13—
14—
16—
16—
17—
LEGEND .
y - Date Excavated: 05/03/16
1 dj’d ? v Logged By: BGA
— — 4 el Surface Elevation:
Bag Sample Buckel Sample Shalby Tube Sample  Seepage  Water Bearing Zone  Walter Level al Abandonment




-

R tasshTi ds TEST PIT LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Bag Sample Bucket Sample

Project: Valley's Edge Phase 4 Subdivision ; y .
McMinnville, Oregon Project No. 14-4142 Test Pit No. TP-24
| B @ =| 2
€ lytg| & |2ig/2% |as
£ (85e 4 |9ds|Z8 |88 Material Description
"8 8 [8]78] &
10" soft, highly organic silty CLAY (OL-CL), dark brown, with fine roots
N _throughout, very moist to lvg_t (Topsoity
1— 14" soft, moderately organic, silty CLAY (CL), with some fine roots and organic
— \ odor, moist (Till Zone)  _ _ _ _
2 SILTSTONE, extremely soft to very soft (R0-R1), light gray and brown, moist
e (Nestucca Formation)
3
4— Grades to very soft to soft (R1-R2)
5_._
6_
= 1l
» dd
8,_
n Test pit terminated at 8 feet due to practical refusal
9 on soft to medium hard (R2-R3) SILTSTONE
10—
- Notes: Groundwater seepage encountered at 8 feet
1 i Visually estimated at less than 1 gpm
12: No caving observed
13—
14—
16—
16—
17—
LEGEND S
y i Date Excavated: 05/03/16
& b G T |
c = Surface Elevation:

Shelby Tube Sample  Seepage  Water Bearing Zone Water Level al Abandonment




. 14835 SW 72nd A u
GB0PARIfiE Portiand, Oregon 97224 BORING LOG

Tel: (503) 598-8445 Fax: (503) 941-9281

Project: Valley's Edge Phase 4 . ,
MeMinnville, Oregon Project No. 16-4142 Boring No. B-1
8 s| £
el e | g [55]22]s9
2 |log [2e|& . i
2| 2] ¢ [=85|2g|E2 Material Description
i7] E (=] E|=
a ® z |g2w |=23| §
7)) o m
g Medium stiff, silty CLAY (CL), brown, with some coarse sand to gravel-size
- subrounded to subangular fragments of silstone, with slight disturbed texture,
I 6 moist (Landslide Mass)
5: I 8 Grades to medium stiff to stiff
. I 8
10 B |1
S O
- 4 6 Medium stiff, highly plastic CLAY (CH), brown, appears undisturbed, very moist
| m to wet (Residual Soil of the Nestucca Formation)
| M| 1 Grades to with weathered rock fabric from in-place weathering
15— SILTSONE, very soft to soft (RO-R1), gray, brown, and black, highly fractured,
relatively level bedding, very moist (Nestucca Formation)
= 37
20— Grades to soft to medium hard (R1-R2) and dark gray
~ m 95 [side of the sampler is wet]
i Boring terminated at 21.5 feet
25— Notes: No significant groundwater encountered in boring in
_ period of three hours
=] Water elevation at 7 feet bgs in 18-inch diameter sump located
— approximately 15 feet south of boring B-1
30—
35
LEGEND Date Drilled: 05/03/16

Logged By: BGA
Surface Elevation:

N

1 v 10-20-00
o
1,000 d 5.

1 Slalic Waler Table
Bag Sample Split-Spoon Shelby Tube Sample at Drilling Slatic Waler Table

Water Bearing Zone




DARWin (tm) - Pavement Design

A Proprietary AASHTOWARE (tm)
Computer Software Product
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Flexible Structural Design Module
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Project Description
Valley's Edge Phase 4 Subdivision - Light-Duty Public Streets

Flexible Structural Design Module Data
18~kip ESALs Over Initial Performance Period: 53,979

Tnitial Serviceability: 4.2
Terminal Serviceability: 2.5

Reliability Lewvel (%): 85
Overall Standard Deviation: .44

Roadbed Soil Resilient Modulus {PS8T): 5,250
Stage Construction: 1

Calculated Structural Number: 2.35



Specified Layer Design
Layer: 1
Material Description: New Asphalt Pavement
Structural Coefficient (Ai): ,44
Drainage Coefficient (Mi): 1
Layer Thickness (Di} (in): 3.00
Calculated Layer SN: 1.32

Layer: 2
Material Description: 3/4"-0 crushed agg
Structural Coefficient {Ai): .12

Drainage Coefficient {(Mi): 1
Layer Thickness (Di} (in}): 2.00
Calculated Layer SN: .24

Layer: 3
Material Description: 1 1/2"-0 crushed agg
Structural Coefficlent {(Ai): .11
Drainage Coefficient (Mi): 1
Layer Thickness (Di) (in): 8.00
Calculated Layer SN: .88

Total Thickness (in): 13.00
Total Calculated SN: 2.44



Simple ESAL Calculation

Initial Performance Period (years): 20

Initial Two-Way Daily Traffic {ADT): 250
% Heavy Trucks (of ADT)} FHWA Class 5 or Greater: 2
Number of Lanes In Design Direction: 1

Percent of All Trucks In Design Lane (%): 100
Percent Trucks In Design Direction (%): 50

Average Initial Truck Factor (ESALs/truck): 2.2
Annual Truck Factor Growth Rate (%): O
Annual Truck Velume Growth Rate (%)}: 3

Growth: Compound

Total Calculated Cumulative Esals: 53,979


















