Auburn Office: blackburn
11521 Blocker Drive, Suite 110 = Auburn, CA 95603 consulﬂng Modesto Office: (209) 522-6273
[530) 887-1494 = Fax (530) 887-1495 West Sacramento Offica: (916) 375-8706

Geotechnical = Construction Services = Forensics

July 6, 2010
BUI File 1873,1

Mr. Merritt Perry

Winzler & Kelly, Consulting Engineers
633 Third Street

Eureka, CA 95501-0417

Subject: GEOTECHNICAL REPORT
Arcata Rail with Trail Connectivity Project
Arcata, California

Dear Mr. Perry:

Blackburn Consulting (BCI) prepared this Geotechnical Report for the subject project. This
report supplements our previous Draft Geotechnical Report, dated February 17, 2010, that
presented preliminary data for pre-design. This report incorporates the data from the earlier draft
and includes geotechnical criteria for final project design.

Please call if you have questions on this report or require additional information. We appreciate
this opportunity to serve you.

Sincerely,

BLACKBURN CONSULTING
Reviewed by:

T2, (2t

Rob Pickard, P.G., C.E.G. Rick Sowers, P.E., C.E.G.
Project Engineering Geologist Senior Project Manager, Principa




GEOTECHNICAL REPORT
Arcata Rail with Trail Connectivity Project
Arcata, California

TABLE OF CONTENTS

INTRODUGCTION. ...ttt b et se e s e etebesbesbeabeareeseaneeneeneenes 1
SCOPE OF SERVICES.......cot ittt bbbttt bbb 1
SITE DESCRIPTION.....it ittt bbbttt bbbttt e e e 1
PROJECT DESCRIPTION ...ttt sttt b stesneeneeneaneens 2
SITE GEOLOGY AND FAULTING .....coiiit ettt st 4
SUBSURFACE CONDITIONS ..ottt bbbt 5
GROUNDWATER. ...ttt bbbttt b bbb e st e et e b e 6
LABORATORY TESTS ..ottt sttt sttt ettt st ateenaeneenee e 6
CORROSION EVALUATION ...ttt sttt sttt stesbesnesreaneaneanens 7
SEISMIC GROUND MOTIONS ..ottt ettt re e eneeneas 7
LIQUEFACTION EVALUATION ...ttt sttt 8
AS-BUILT FOUNDATION DATA .ottt bbbt 9
CONCLUSIONS ...ttt be b e e be e st e seese et e bestesbesbeateeneeneeneas 9
RECOMMENDATIONS. ...ttt bbbttt n ettt be e 10
TRAIL SECTION ...ttt ettt ettt ettt bt e skt e be e s h bt e bt e e he e et e e ahe e e bt e ehe e e beeeb e e e be e nabeebeesnneennee e 10
SUDGrade PreParation ..........cceiveieiieieeiesie e e se st s e te e este e reesteasaesreesteenaesreesseaneesneens 10

FRIE SECLIONS ...ttt ettt et s et eebe st e beaneenreas 10
CULS @NA EXCAVALIONS .....ecvviiieeiieie et ete e te et te et ste e taeteasaesreenneeneesreeseaneenneens 11
SEIUCTUIAL SECTION ...ttt b e bt e et nee b e 11
Interim Alignment (Top of Rail PriSM) ........ccviiiiiiii e 11
BanK StaDIIITY .......ooeiee s 11
STRUCTURES .....ettettetteste ettt sttt sttt b bbbt b b e e e bbbt bt bt e bt e s et et et e s bt bt e bt e beeneennenas 12
Bridge FOUNAtIONS - PHES......ooiiiiieeiieeee e et 12
Bridge FOUNdations — FOOUINGS ......cciviiieiieie et sna s 12
Approach Sections (Precast SIaDS) ......cc.ooeiiieiiee s 13
Elevated Walkways and MiINOr STTUCTUIES.........cuiiieiiiie et 13
CONSTRUCTION CONSIDERATIONS ..ottt 13
EXCAVATION AND SHORING ..uveuviuiitestestisiesiesiee et e sttt sttt bbbttt sbesbe e e e s e e s 13

P I E S e r e e e e e e be e e e nneeanre e 13
SPREAD FOOTINGS ..ttt sttt skttt bbbt bbbt e bbbttt b e e e e 14
DEWATERING ...ttt ttttite s ettt e e ettt e sttt e sttt e e e e s st e e e e bbbt e e e ek bt e e e e e s bb e e e e bbbt e e e enbbe e e e e anbb e e e e e nbneaeennnes 14
STORM WATER QUALITY wettttitteeeitteeesiteesieeesteeessteaesstaaasstaaassaesansaesasssessnseeesnseeesnseesssseesnsseesnsnenns 14
RISK MANAGEMENT ...ttt ittt sttt st sbe st re e s ene et e neesbessenresne e 15
LIMITATIONS ...t b et bbbt b et et bbbt ab et et e e e 15
REFERENGCES. ...t bbbttt bbbt bbbt n e 16



GEOTECHNICAL REPORT
Arcata Rail with Trail Connectivity Project
Arcata, California

TABLE OF CONTENTS (Continued)

FIGURES
Figure 1 — Vicinity Map
Figure 2 — Site Map
Figure 3 — Geologic Map
Figure 4 — Regional Fault Map
Figure 5 — Design ARS Curve
Figure 6 — Recommended L-Pile Soil Parameters (3 pages)

APPENDIX A

Boring Logs

Legend to Logs

Log of Test Borings:
Brainard’s Slough Crossing
Old Jacoby Creek Crossing
Jacoby Creek Bridge
Gannon Slough Bridge
Butcher Slough Bridge
Soil Legend

Summary of Hand Probes

APPENDIX B
Laboratory Test Results

APPENDIX C
As-Built Log of Test Borings (Caltrans)
Jacoby Creek (10/4/55)
Gannon Slough (10/4/55)



Geotechnical Report BCI File No. 1873.1
Arcata Rail with Trail Connectivity Project July 6, 2010

INTRODUCTION

Blackburn Consulting (BCI) prepared this Geotechnical Report for the proposed Arcata Rail with
Trail Connectivity Project. This report includes data submitted in our previous draft report,
dated February 17, 2010, for use in preliminary design.

The recommendations in this report are based on the permanent trail alignment as described in
Winzler and Kelly’s (W&K) 75% submittal plans, dated May 2010. This report also addresses a
temporary alignment on top of the existing rail prism within the southern portion of the project.

SCOPE OF SERVICES

To prepare this report, BCI:

e Discussed the project with Winzler & Kelly (W&K) project engineers, and reviewed
preliminary project plans (75% submittals, dated May 2010).

e Reviewed the project alignment with representatives of W&K.

e Reviewed published geologic, topographic and seismic mapping of the alignment
corridor.

e Reviewed As-Built Log of Test Boring drawings for the existing Caltrans Highway 101
bridges at Jacoby Creek and Gannon Slough.

e Sampled and logged eleven test borings along the proposed trail alignment and 25 hand
probes in areas of soft ground inaccessible to a drill rig.

e Conducted laboratory testing on samples obtained from the borings.

e Performed engineering analysis for design and construction of the trail segments and
associated foundation elements within the project.

SITE DESCRIPTION

The trail alignment generally follows the existing North Coast Railroad Authority (NCRA) right-
of-way between Eureka and Arcata in Humboldt County, California. The south end of the
project is near Bracut Industrial Park and the north end at Larson Park in Arcata. Total
alignment distance is approximately 4.2 miles.

The southern and central portions of the alignment are adjacent to the east side of the Humboldt
Bay National Wildlife Refuge and the Arcata Marsh and Wildlife Sanctuary. Trail objectives
include multi-use (bicycle and pedestrian) public access between Eureka and Arcata and access
to the natural resources along the bay and marshlands. The trail alignment is relatively flat to
gently sloping with elevations ranging from approximately 10 feet, along Humboldt Bay, to 60
feet at Larson Park. Portions of the alignment cross, or are adjacent to, several sloughs,
marshlands, drainages, and tidal estuaries. We show the approximate project alignment on
Figures 1 and 2.
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PROJECT DESCRIPTION

The proposed project is a Class 1 trail that will generally be within existing NCRA or City of
Arcata right-of-way. The trail will typically consist of a 10 foot paved section with 2 foot wide
shoulders, for a total width of 14 ft, although some sections may be slightly narrower. Typical
cut/fill sections are shown on the preliminary plans to be less than 6 feet in height and
constructed at maximum slope gradients of 2H:1V. Import fill will be required for the project
but the sources are not identified.

The permanent trail will generally parallel the Northwest Pacific Railroad (NWPR) and is
described below. Within the southern portion of the project, the NWPR is parallel to, and
approximately 50 ft west of, Highway 101. The railroad is presently not in use and is in various
states of disrepair; a temporary trail may utilize the existing NWPR grade until such time that rail
service is restored.

The permanent alignment contains the following sections:

Station 10400 (Bracut) to 82+47 (track crossing north of Gannon Slough)

This trail section will be located on the east side of the NWPR and involve low cut/fill of about
3 ft or less. The fill will encroach onto the existing ditch between the NWPR and Highway 101.
The ditch will be shifted further east, toward the highway.

At about Station 24+50 the alignment crosses Brainard’s Slough that is drained under the
highway with a 6°x8’” reinforced concrete box (RCB) culvert and under the NWPR by two
corrugated metal pipe (CMP) culverts, approximate 36” in diameter. The CMP’s are severely
corroded and large voids (sinkholes) have opened within the railroad ballast over the pipes,
collapsing some of the rail ties. W&K proposes to span this drainage with an 80 ft long, 10 ft
wide pre-manufactured steel bridge, supported on driven piles and located between the NWPR
and Highway 101. The preliminary plans show 25-ft long approach spans consisting of pre-cast
deck units supported on concrete spread footings. For the temporary trail along the existing
NWPR grade, the bridge may consist of a similar 80-ft long span with abutments supported on
spread footings established within the embankment fill.

North of Brainard’s Slough, other areas of erosion and/or cavities are present within the railroad
embankment to about Station 31+00, primarily along the west (bay) side of the tracks.

At about Station 58+20 the alignment crosses Old Jacoby Creek that is drained similar to
Brainard’s Slough (RCB under the highway and two CMP’s under the NWPR). The CMP’s are
similarly corroded and sinkholes have developed over the pipes. An 80 ft long pre-manufactured
steel bridge is also proposed here, spanning the drainage over the CMP’s between the railroad
and the highway, supported on driven piles with pre-cast approach spans supported on spread
footings. A temporary alignment along the top of the rail prism, similar to Brainard’s Slough, is
also proposed here.
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At about Station 69+50 the alignment crosses Jacoby Creek. Highway 101 (south-bound)
crosses the creek with a 3-span, reinforced concrete bridge, approximately 90 ft long, supported
on multi-column bents and concrete abutments with driven, pre-cast concrete pile foundations.
The NWPR crosses the creek with a 4-span, timber bridge, approximately 55 ft long, supported
on timber pilings that have largely deteriorated. The preliminary plans show the permanent trail
on a new bridge along the west side of the Highway 101 bridge. We understand Caltrans plans
to replace this bridge in the future and the permanent trail may therefore be incorporated into the
new structure. The temporary trail may include an 80 ft long replacement bridge along the
existing rail prism similar to that proposed at Brainard’s Slough and Old Jacoby Creek.

At about Station 80+00 the alignment crosses Gannon Slough. Highway 101 (south-bound)
crosses this slough with a 400 ft long, multi-span, reinforced concrete, flat-slab bridge with
multi-column, concrete pile extensions at the bents. The NWPR bridge across this slough is a
195 ft long, multi-span, timber bridge supported on timber piles. W&K proposes to span this
drainage with a 180 ft long, 10 ft wide pre-manufactured steel bridge, located immediately east
of the railroad bridge. Several pre-cast concrete approach spans, each 25 ft long, are shown at
each end, supported on piles or concrete footings. The existing NWPR bridge appears to be in
good condition and the temporary trail may utilize this bridge, assuming satisfactory assessment
of the timber piling.

Station 82+47 (north of Gannon Slough) to 170+00 (Samoa Boulevard)

At Station 82+47 the trail crosses to the west side of the NWPR tracks and parallels the tracks
along the edge of the tidal estuary, then along the west side of South G Street to the City of
Arcata Waste Water Treatment Plant (WWTP). Past the WWTP, the trail crosses Butcher
Slough and follows an existing trail/dirt road to | Street, then atop an existing levee section
through Arcata Marsh to Samoa Boulevard. Most of the trail in this segment will be constructed
at-grade with little new cut/fill. Some minor “sliver fills” may be required to achieve the full
trail width and may, locally, encroach onto soft, tidal estuary ground.

At Station 125+80 the trail crosses Butcher Slough. An existing footbridge crosses the slough,
comprised of a 50-ft long, clear-span concrete bridge, about 6 ft wide, with concrete abutments.
The existing bridge is constructed over a large diameter sewer line. Several other exposed utility
lines cross the slough on the south side of the bridge. The W&K plans show a new, 75 ft long,
10 ft wide pre-manufactured steel bridge, supported on driven piles, located adjacent to the
existing bridge. The existing utilities are to remain and be protected. This bridge may be
supported on spread footings, similar to the temporary crossings at Brainard’s Slough and Old
Jacoby Creek.

At about Station 160+00 the trail crosses a drainage basin controlled (in part) by tidal flows. The
plans show this area to be crossed on four, precast concrete bridge deck panels, each 20 ft long and
10 ft wide, supported by spread footing foundations. These panels, elevated about 3 ft above the
ground surface, will be “hinged” at the deck to accommodate anticipated differential settlement.

Approaching Samoa Boulevard (north from about Stations 162+00) the alignment crosses an old
industrial area with scattered piles of rubble and debris.
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Station 170+00 (Samoa Boulevard) to Station 238 (Sunset Avenue) or 24 (Larson Park)

This segment follows L Street, along the west side of the City of Arcata, then follows Alliance
around the west side of Arcata High School and through an area of previous logging operations.
The alignment then connects with a future extension of Foster Avenue and continues to Sunset
Avenue. The project may continue east from Sunset Avenue to Larson Park, approximately an
additional 600 ft.

The section along L Street from Station 170+00 to about Station 179+00 is a flat, unpaved area
west of the NWPR tracks that follows an old rail spur; this area will receive a new trail pavement
section. From Station 179+00 to about Station 192+00, the trail crosses to the east side of L
Street where the existing asphalt pavement will be replaced. North of Station 192 to about
Station 212+50 the alignment follows existing street sections and/or old street/rail grades, and
follows the east side of Alliance Road to Jolly Giant Creek; minor fills (up to about 3 ft in
height) will be constructed along portions of this segment. Some low retaining walls may be
required along Alliance Road below the high school.

At about Station 212+50 the trail crosses Jolly Giant Creek. The creek is carried under Alliance
Road by an oval culvert with a concrete headwall. Upstream of Alliance Road, a concrete
diversion structure is located in the creek. Plans show a 20 ft long, precast concrete bridge deck
across this creek, with concrete spread footings, located just downstream of the diversion
structure.

North of Jolly Giant Creek the trail will follow an old berm across an area formerly occupied by
a log pond. This area will be cleared, brushed and leveled, requiring a few feet of cut/fill. No
major structures or grading is anticipated in this area. The alignment is obscured by heavy brush
and trees, and there is potential for buried logs, debris and other logging remnants in this area.
At about Station 223+00, the trail will merge with the future extension of Foster Avenue; this is
a separate City project and the trail from here to Sunset Avenue (Station 238) will be designed as
part of the future City of Arcata roadway.

From Sunset Avenue to Larson Park the trail will be cut into an existing slope on the north side
of the existing NWPR tracks. Low retaining walls may be required in this area, depending on
right-of-way limits and profile grades. The trail project ends at Larson Park.

SITE GEOLOGY AND FAULTING

Published geologic mapping (Kelly, 1984) shows the project alignment underlain predominately
by Holocene age alluvium consisting of marshland (bay mud), clay, sand and gravel. Older
Pleistocene-age alluvial sediments, mapped as the Hookton Formation, underlie the alluvium and
are comprised of nonmarine sandstone with some clay and gravel. At the north end of the
project, Quaternary marine terrace deposits (mostly silts, sands and gravels) form the slopes
directly below Arcata High School and Larson Park.
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We did not observe evidence of significant geologic hazards such as landslides, subsidence,
springs or active faults, as part of this study. However, the location along the margin of
Humboldt Bay is an active seismic area and subject to numerous seismic hazards, including
strong ground motions, seismic settlement, soil liquefaction and tsunamis.

Kelly (1984) shows the Freshwater fault to cross the alignment at several locations from Jacoby
Creek to Samoa Boulevard; this fault, however, is not mapped by the California Geologic Survey
(CGS) or Caltrans as an active seismic source. The nearest “active” fault, per CGS, is the Fickle
Hill Fault System, shown to cross the alignment near 10" Street in Arcata and along Alliance
Road near the base of slope below Arcata High School. Other active faults in the area include
the Mad River and McKinleyville faults, located approximately 2.5 and 3.5 miles, respectively,
north of the north end of the project.

SUBSURFACE CONDITIONS

We drilled and logged 10 truck-mounted test borings (B1 through B10) to depths of 41-65 feet
at locations shown on Figure 2. Our drilling contractor, Clearheart Drilling, used hollow-stem
auger drilling method and obtained soil samples with a 3.0-inch OD *“California Modified”
sampler. Additionally, we completed one hand augered boring at Larson Park (HA-1) to a
depth of 7.5 feet.

We divide the subsurface soils into three primary units, as follows:

e Unit 1- Soft clay and sandy clay from ground surface to depths of generally 18-22 ft,
but as shallow as 11 ft (B2). This unit was not encountered on the higher terrace at
Larson Park (B-10 and HA-1). This unit is comprised of young (Holocene) alluvium
and bay mud. These soils are predominately clay with high plasticity and abundant
organic matter. These soils have a characteristic blue-gray color and are interbedded
with thin layers of loose, clayey sand. These soils generally underlie a variable depth of
fill, including the railroad/highway embankment and levee fill, that ranges from about 2-
6 ft deep. In B-9 (Jolly Giant Creek, near the high school), abundant wood debris was
encountered between depths of 8-12 ft (possibly related to the previous log pond).

e Unit 2- Medium dense to dense silty sand and gravel, and stiff to very stiff sandy clay,
extending to depths of 41-53 ft. The upper portion of this unit is generally granular (silty
sand and gravel) and the lower portion generally cohesive (sandy clay), although B-3, B-
4 and B-5 (Jacoby Creek and Gannon Slough areas) contain abundant clay interbedded
with lesser sand. These soils, typically blue-gray in color with organics, are considered
consistent with late Quaternary alluvium. At Larson Park (B-10, HA-1), these soils are
mottled gray and orange brown, consistent with Pleistocene-age marine terrace deposits.

e Unit 3 — Dense sandy and clayey gravel, encountered below depths of 41-53 ft and
extending to the maximum depth explored (65.5 feet). This unit is typically weakly
cemented and poorly graded, with interbedded layers of medium dense sand and stiff
clay. We associate this unit with the Pleistocene-age Hookton formation.

See Appendix A for detailed logs of each boring.
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In addition to the sampled borings we completed 25 hand probes to evaluate the depth of very
soft (“bay mud”) soils along the marsh/estuary areas. We were generally able to “push” the
probes to a depth of 1-3 ft. Probes P2 through P8 were driven an additional depth (up to 10 ft)
with a 10 Ib drop-hammer. Further details of probe locations and depths are provided in
Appendix A.

GROUNDWATER

We encountered groundwater in the borings ranging from depth 1 ft to 13 ft. South of Samoa
Boulevard, these levels vary between about elevation -1 and +8. Brackish groundwater is
present throughout the southern portion of the project alignment and is influenced by tidal flows
in Humboldt Bay.

At Jolly Giant Creek, we encountered groundwater in B-9 at depth 4 feet (about elevation +20),
approximately at creek level. At Larson Park, we encountered groundwater at depth 10 feet in
B-10 and 2.5 ft in HA-1 (about elevation 44-47 ft).

We consider all soils below groundwater levels to be saturated and capable of yielding water
freely to open excavations.

LABORATORY TESTS

We performed the following laboratory tests on representative soil samples:
e Moisture/Density, Sieve Analysis and Plasticity Index for material characterization
e Unconfined Compression tests for strength parameters
e Consolidation tests for settlement analysis
e Soil corrosivity tests for corrosion evaluation

Results of the lab tests show the Unit 1 (organic clay) to range in moisture content from 37-52%
with dry densities of 68-82 pcf and a Plasticity Index of 27. Sieve analysis show greater than
79% passing No. 200 mesh sieve. These soils classify as “CH?” (fat clay) per Unified Soils
Classification System (USCS). Unconfined compressive strengths range from 0.2-0.6 tsf.
Consolidation tests show high compressibility under light to moderate loading conditions.

The Unit 2 soils range in moisture content from 10-30% and in dry density from 92-132 pcf.
The percent passing No. 200 sieve ranges from 5% to 92%, reflecting the interbedded sand and
clay layers. Unconfined compressive strengths of the cohesive soils range from 0.3-2.6 tsf.

We did not conduct laboratory tests on the deep Unit 3 soils due to their dense nature and
abundant gravel. We consider these soils to be very strong relative to the Units 1 and 2 soils and
low in compressibility.

We show the test results on the boring logs and in Appendix B.
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CORROSION EVALUATION

We summarize the corrosivity test results in Table 1:

Table 1
Corrosion Testing Summary
B33 | B53 B6-4 | B-93B | . glOA
pH 7.4 8.2 8.2 4.7 4.3
Minimum Resistivity (ohm-cm) 230 90 270 8,040 22,780
Chloride (ppm) 1115 4228 1088 14.1 12.9
Sulfate (ppm) 114 248 19 1.9 0.6

Caltrans considers soils corrosive to foundation elements if one or more of the following
conditions exist:

e Chloride concentration is 500 parts per million (ppm) or greater,
e Sulfate concentration is 2000 ppm or greater,
e pHis5.5or less.

Based on the laboratory test results, the soils along the project alignment are classified as
corrosive according to the Caltrans Corrosion Guidelines (Version 1.0, Sept 2003). The low
resistivity values and high chloride concentrations, generally present along the bay/marsh areas
south of Samoa Boulevard, indicate a high corrosion potential to unprotected steel. The
corroded steel pipes under the NWPR at Brainard’s Slough and Old Jacoby Creek confirm this
condition. Protective coating is likely required within the zone of oxidation for all metal pipes
and steel piling in this (brackish) environment.

Test result on marine terrace soils generally north of Samoa Boulevard (B-9, B-10) are not
corrosive to steel, however, are acidic (pH <5.5) and may be reactive to concrete.

SEISMIC GROUND MOTIONS

BCI used seismic design procedures outlined in the Caltrans ‘Geotechnical Services Manual’
(Version 1.0, August 2009) to develop the preliminary Acceleration Response Spectrum (ARS)
Curve for design of new bridge structures.

Based on the 2007 Caltrans Deterministic PGA Map and 2007 Fault Database, the controlling
deterministic seismic sources are the Little Salmon fault (Onshore Section) and Mad River fault
zone (Trinidad fault). Using distances to the Jacoby Creek bridge site, each fault is assigned the
following parameters:
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Table 2
Fault Parameters Little Salmon fault | Mad River fault zone
Fault Identification Number (FID) 11 89
Maximum Moment Magnitude (M) 7.2 7.2
Site-to-Fault (Rgryp) Distance (km) 7.85 2.40
Style of Faulting Reverse Reverse
Fault Dip (degrees) 30 35

Based on our boring data, SPT Ngo blow count values, and correlations outlined in the Caltrans
“Geotechnical Services Design Manual,” we assign the site an average small strain shear wave
velocity (Vs3p) equal to 210 meters per second for the upper 100 feet of the soil profile. Since
the site is located less than 15.5 miles from the causative faults, we also apply an adjustment
factor for near-fault effects consistent with Caltrans procedures.

We used the above information to develop deterministic response spectra for the site and
compared that to the Caltrans minimum deterministic response spectrum that assumes a
maximum moment magnitude 6.5, vertical strike-slip event occurring at a distance of 7.5 miles.
We then compared the deterministic results with the probabilistic response spectrum based on
data from the 2008 United States Geological Survey (USGS) National Seismic Hazard Map for a
5% in 50 year probability of exceedance (975 year return period). We also compared our results
with response spectra based on the Caltrans ARS Online tool.

The probabilistic response spectrum controls over all periods. Therefore, we recommend a
preliminary design spectrum based on the probabilistic curve across the period spectrum from
0 to 5 seconds. Based on the Preliminary Design ARS Curve, we assign the site a peak ground
acceleration (PGA) of 0.53g. We attach the Preliminary Design ARS Curve as Figure 5.

The bridge sites classify as “Site Class F” per Caltrans procedures and, if designed to Caltrans
criteria, would require further (site specific) ARS analysis. Site-to-fault distance is less for the
Butcher Slough bridge and will result in a higher PGA for this bridge.

LIQUEFACTION EVALUATION

Liquefaction is a secondary effect associated with seismic loading. It can occur when relatively
loose, granular (typically less than 35% fines), saturated soils, generally within about 50 feet of
ground surface, are subjected to ground shaking. Based on the encountered subsurface
conditions, laboratory test results, and depth to ground water, we consider the potential for
detrimental soils liquefaction to be high within layers of loose, granular soils, mostly within the
Unit 2 materials.

During a seismic event, ground shaking can cause seismic settlement of loose, granular soil. For
reasons stated above, the potential for detrimental seismic settlement to occur at this site is high
within the soft/loose bay/marsh sediments.
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AS-BUILT FOUNDATION DATA

We reviewed As-Built Log of Test Borings drawings (1955) for the Jacoby Creek and Gannon
Slough bridges at Highway 101. These borings were drilled in April-May, 1952, to as deep as
150 ft. The data are consistent with the borings completed for this study and generally show the
upper 20 ft as soft clay, underlain by stronger material to depth 50 ft (slightly compact to compact
sandy silt and soft to stiff clay), with mostly compact to very dense sand and gravel with layers of
very stiff clay below depth 50 ft. Notations of “peat” and “organic material” are shown in the
upper 20 ft, with “wood fragments” and “buried logs” noted occasionally throughout the
underlying soils on the Caltrans logs. Groundwater is shown at depths of less than 5 ft.

We attach copies of the As-Built LOTB drawings in Appendix C.

CONCLUSIONS

We develop the following conclusions based on the above data:

e The proposed trail project is feasible but subject to significant geologic risks common to
the general Humboldt Bay region. These include strong seismic ground motions, soil
liquefaction, settlement and tsunami hazard.

e The soft (bay mud) soils within the upper 20 ft are subject to consolidation under
increased loading and may experience differential settlement based on load distribution.

e Groundwater within the bay/marsh sediments is shallow, brackish, and creates a
corrosive soil environment within the zone of oxidation.

e Support for new bridge foundations is available on driven, pre-cast concrete piles.
Except as noted otherwise, steel piles (H-piles or pipe piles) are not recommended due to
the corrosive soil conditions and limited lateral capacity. Cast-in-Drilled Hole (CIDH)
piles are not recommended due to the shallow groundwater and caving/squeezing soil
conditions.

e Spread footings are not generally appropriate for bridge foundations due to the soft,
compressible soils in the upper 20 ft, however, may be acceptable for light-loaded
approach slabs and/or precast panels at elevated trail sections. Spread footings may also
be appropriate for temporary bridges located along the existing rail prism, but would be
subject to long-term settlement, liquefaction and limited lateral resistance in the
transverse direction.

e “Standard” (Caltrans) loading to 45 or 70 tons per pile is available within the lowermost
(Unit 3) soils. Design (axial) loads to about 20 tons could be achieved within the Unit 2
soils, however, the interbedded soft/loose soils within this unit are subject to
consolidation and/or liquefaction; permanent foundation support is therefore
recommended within the underlying Unit 3 soils.

e A composite pile has been proposed, comprised of a precast concrete section in the
upper pile to mitigate corrosion and steel pipe in the lower pile to facilitate driving. The
pipe pile would be partially driven, then field-welded to a steel plate attached to the base
of the precast pile, then driven below the oxidization zone and into the lowermost Unit 3
soils. This is an acceptable alternative and would also reduce the size of the crane
equipment next to US 101.



Geotechnical Report BCI File No. 1873.1
Arcata Rail with Trail Connectivity Project July 6, 2010

e Support for short approach slabs (e.g., 20-25 ft long, precast panels) can be achieved on
shallow spread footings established in undisturbed soils and/or a prism of select material,
assuming that differential settlement of several inches can be tolerated. Settlement can
be reduced with increased depth of select material and/or use of geotextiles (e.g., geogrid
and/or geofabric).

e Support for the proposed new embankment fills is generally available on native,
undisturbed soils below the vegetation layer. Some areas, however, may require
removal of soft subgrade soils and replacement with select, granular material or geogrid.

RECOMMENDATIONS

Trail Section

Subgrade Preparation

Strip and dispose all surficial vegetation and any disturbed soils or debris. We estimate this
depth at approximately four inches below ground surface. These materials are not suitable for
use in engineered fill but, less any debris, may be used as topsoil over finished slopes.

In areas of new fill foundations, scarify the exposed surface to a minimum depth of 6 inches,
moisture-condition, and compact to at least 90% relative compaction per CTM 216. If very soft
(“bay mud”) or organics are present at this level, or where compaction is unachievable due to
pumping soils, treat the subgrade by subexcavating an additional 12 inches, place a layer of
geogrid and backfill with select granular fill (e.g., Class 2 AB) compacted to 90% relative
compaction. Use Tensar TX160, or equivalent, for geogrid mats to distribute new fill loads. Use
Class-2 Aggregate Sub-base (or similar) for granular fill.

Based on the data developed for this study, we estimate that approximately 25% of the area
between the south end of the project (Station 10+00) and Samoa Boulevard (Station 170+00)
will encounter soft soils requiring supplemental treatment.

Fill Sections

New embankment fills will be constructed using imported borrow, presumably from sources in
the project vicinity. Import material should meet the specification for Class 3 Aggregate Sub-
base (ASB), placed to at least 90% relative compaction (per CTM 216). The source of fill
material is not known at this time, however, we expect slopes constructed at gradients of 2:1
(horizontal:vertical) or flatter to be grossly stable when constructed with approved materials and
in accordance with typical Caltrans Standard Earthwork Specifications.

For fills of 6 ft or less and constructed on a prepared subgrade surface per above, we consider the
potential settlement will be in the range of 1-2 inches. Where the fill is against existing railroad
or highway fills, settlement will likely be negligible due to small surcharges over fill that has
been in-place for many years. Bench the new fill into existing embankments in accordance with
typical Caltrans earthwork specifications.
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Cuts and Excavations

Significant cut slopes are not anticipated for this project. Temporary slopes may be required for
certain installations. Slope and/or shore temporary excavations in accordance with current Cal
OSHA requirements. Where the use of excavation sloping and/or shoring is required, a
competent person must classify each soil deposit as Type A, Type B, or Type C in accordance
with OSHA procedures. We expect most native soils to be classified as Type C, which requires
a temporary slope gradient of 1.5:1 or flatter.

Structural Section

Typically, structural sections for trails similar to this can follow Caltrans guidelines (per
Highway Design Manual), using a Traffic Index of 5.0 and assuming light loads (e.g., occasional
maintenance vehicles but no heavy truck loads). Assuming a structural section established on
firm, native soils (compacted to minimum 90% per above), or on a reconstructed subgrade
utilizing geogrid and granular fill, we consider a minimum section comprised of 0.2” AC over
0.5’ Class-2 AB as acceptable. Compact the Aggregate Base section to 95% relative
compaction.

Where soft soils are encountered, this office should verify the subgrade conditions during
construction and develop a modified section, as needed. For a structural section established
directly on soft to stiff clay, with presumed R-value of 5, a section comprised of 0.2 ft AC over
0.9’ Class 2 AB would be appropriate.

Interim Alignment (Top of Rail Prism)

An interim alignment may utilize the existing rail section between the south end of the project
(Station 10+00) to north of Gannon Slough (about Station 82+47). We recommend the
following steps to use the existing top of rail prism:

e Remove the existing rails and underlying ties to expose the ballast section.

e Lower the grade, as possible, to achieve the necessary trail width without adding
significant fill. If fill is required, fill to the highway side (east) to avoid new fill on
the bay side.

e Repair existing “sinkholes” along the alignment by filling with gravel (similar to
ballast gravel).

e Compact the surface to 90% relative compaction (CTM 216) and construct the
structural section per above.

Bank Stability

Between about Stations 10+00 (Bracut) to Station 82+47 (Gannon Slough), the west side of the
existing rail section is subject to wave attack from Humboldt Bay. Erosion protection is
necessary to the extent that the permanent or interim alignments rely on the stability of this slope.
Protection by rock slope protection (RSP) or heavy rip-rap is generally suitable for this purpose.
Use RSP woven fabric per Section 88 of the Caltrans Standard Specifications. RSP placement by
Method B (Section 72, Standard Specifications) is acceptable.
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Structures

Bridge Foundations - Piles

Support for precast concrete piles with 45 ton design loads is available at approximately elev. -42
feet at each of the following structures:

e Brainard’s Slough
e Old Jacoby Creek
e Jacoby Creek

e Gannon Slough

e Butcher Slough

For design loads to 70 tons per pile, specify tips to elev. -48 feet.

For the composite sections comprised of a pipe pile in the lower section and concrete pile in the
upper section, specify tips to elev. -45 feet for 45 ton design loads and elev. -50 feet for 70 ton
design loads.

For lateral pile capacity, use soil parameters as shown in Figure 6. These are based on a typical
soil profiles developed for the Jacoby Creek, Gannon Slough and Butcher Slough bridge sites.
The Jacoby Creek parameters can also be used for the Brainard’s Slough and Old Jacoby Creek
bridges. Use current AASHTO Bridge Design Specifications to apply an appropriate reduction
in the P-Multiplier for closely spaced piles.

Bridge Foundations — Footings

For bridges located along the top of the existing rail prism (and including Butcher Slough and
Jolly Giant Creek), spread footing foundations can be considered, recognizing that footings are
subject to long-term settlement and the effects of seismic shaking (including liquefaction and
limited passive resistance in the transverse direction). For footings approximately 4’ x 12’ in
dimension, W&K has assigned total load soil pressures of about 2,000 psf or less. We
recommend the following steps:

1. Subexcavate 2 ft below the base of the structural footing; scarify the exposed surface to a
minimum depth of 6 inches, moisture-condition to near optimum moisture compact to at
least 90% relative compaction per CTM 216. Inspect carefully for signs of voids or
unsuitable material and fill/replace, as necessary.

2. If very soft (“bay mud”) or organics are present at this level, or where compaction is
unachievable due to pumping soils, place a layer of geogrid (e.g., Tensar TX160, or
equivalent) before placing fill.

3. Replace the material below the footing with Class-2 AB compacted to 95% relative
compaction.

We expect long-term settlement (e.g., from decomposition of the underlying organic bay muds)
of a few inches. This can be mitigated by providing the means to re-level the abutment footings
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(e.q., jacking at the footing corners), as needed. If additional seismic restraint is necessary,
options such as helical anchors might be considered to increase lateral/uplift capacity.

Approach Sections (precast slabs)

W&K indicates that the pre-cast slab approach sections to the permanent bridges will be short
(20-25 ft), lightly loaded (approximately 1000 psf for typical 2-3 ft wide strip footings), and
hinged at the ends to tolerate several inches of long-term, differential settlement. Considering
the soft soil conditions at the bridge approaches, we recommend constructing the strip footings
on a 2 ft thick gravel pad that extends at least 2 ft beyond the footprint of the footing. If
conditions at this level are too soft/wet to achieve a stable gravel pad, place geogrid (e.g., Tensar
TX160, or equivalent)at the base of the gravel section for tensile support. We recommend a
minimum 3 ft wide footing to distribute the loads and reduce differential settlement. We
estimate total settlement on the order of 2 inches; about half will be differential, and the full 2
inches may be differential to pile-supported bridge abutment.

Elevated Walkways and Minor Structures

Elevated walkways (e.g., precast deck panels across the drainage basin at Station 160) and
minor bridge or headwalls (e.g., precast bridge deck across Jolly Giant Creek at Station 212+50)
can be supported on spread footings constructed similar to the approach slab sections. This
includes subexcavating about 2 ft below the base of footing and replacing with a compacted
gravel pad extended to at least 2 ft beyond the footing footprint. Soil bearing to 1500 psf is
generally allowable with this preparation, conditioned on observations of the footing
excavations by BCI.

If conditions at the base of the footing excavations are too soft/wet to achieve a stable gravel pad,
use geogrid for tensile support. We recommend a minimum 3 ft wide footing to distribute the
loads and reduce differential settlement. We estimate total settlement at these locations to be 2
inches or less; about half of which will be differential.

CONSTRUCTION CONSIDERATIONS

Excavation and Shoring

We expect that all excavations can be achieved using typical construction equipment without
difficulty. We expect that a construction backslopes of 1.5:1 (horizontal:vertical distance) will be
generally stable for short-term construction periods during the dry-season (summer/early fall),
however, excavations within soft “bay mud” soils and/or below groundwater will require shoring.
The contractor is responsible for design and construction of excavation sloping and shoring in
accordance with Cal OSHA requirements and the Caltrans “Trenching and Shoring Manual.”

Piles

Consistent with Section 49-1.08 of Caltrans “Standard Specifications” (May 2006), all piles
should be driven to or below specified tip and should have required bearing as indicated by the
following formula at final penetration.
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Ro= [1.83*(E,) % logyo (0.83*N)] — 124
where,
Ry = nominal resistance (kips)

E, = manufacturer’s rated hammer energy (foot-pounds) at the field observed
ram stroke

N = number of hammer blows in the last foot of pile penetration (maximum N
=100)

Since the existing highway and railroad bridges are pile supported, we do not expect that
vibrations due to pile driving will adversely affect the existing structures.

Spread Footings

Pour footing concrete “neat” (without forming), against trimmed, intact bearing material within
clean and dry excavations. If forming is necessary, backfill excavations outside footing limits
with lean concrete or suitable granular backfill (i.e. “Structure Backfill” per Caltrans “Standard
Specifications”) compacted to at least 95% relative compaction (per CTM 216).

If it is necessary to deepen footing excavations to engage suitable bearing materials, it is
acceptable to backfill with plain concrete to plan footing grade, up to a depth of 3 feet below the
footing, with BCI approval. Where very soft soils and/or shallow groundwater is present at the
base of footings, use geogrid and gravel pad to support the footings, as discussed above.

Dewatering

Shallow groundwater (<5 ft depth) is expected throughout most of the project alignment.
Groundwater control will be required for open excavations below these levels. In general, the
soils are cohesive with low permeability, although granular layers may be highly permeable. We
expect that diking, diversion and/or sump pumps will be adequate to control inflow into shallow
excavations (e.g., for structure footings). Along the bay, tidal fluctuations may impact the
required groundwater control.

Storm Water Quality

This project involves relatively little earthwork. We expect that construction term erosion
control will be available by means of typical good construction practices (e.g., use of erosion
barriers, synthetic slope covers, hydro-seeding, etc.). If necessary, the contractor should develop
a Storm Water Pollution Prevention Plan consistent with current construction standards.
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RISK MANAGEMENT

Our experience and that of our profession clearly indicates that the risks of costly design,
construction, and maintenance problems can be significantly lowered by retaining the
geotechnical engineer of record to provide additional services. For this project, BCI should be
retained to:

e Review and provide written comments on the civil/structural plans and specifications
prior to construction.

e Monitor construction to check and document our report assumptions. At a minimum, we
should review any shoring plans submitted by the contractor, observe pile driving,
review spread footing excavations, and review areas of soft fill foundation that require
supplemental treatment.

e Update this report if design changes occur, two years or more lapse between this report
and construction, and/or site conditions change

If BCI is not retained to perform the above applicable services, we are not responsible for any
other parties’ interpretation of our report, and subsequent addendum’s, letters, and discussions.

LIMITATIONS

BCI performed services in accordance with the generally accepted geotechnical standard of
practice currently used in this area. Where referenced, we used CTM and ASTM standards as a
general (not strict) guideline only. We do not warranty our services.

BCI based this report on the current site and project conditions. We assumed the soil and ground
water conditions encountered in our exploratory borings are representative of the subsurface
conditions along the project alignment. Actual conditions between borings could be different
and ground water may be higher in other locations than measured in the borings.

The interface between soil types on the logs is approximate and may be abrupt or gradual. We
based our recommendations on the final logs, which represent our interpretation of the field logs
and general knowledge of the site and geological conditions.

Our scope did not include evaluation of flooding or on-site hazardous materials. A hazardous
materials assessment was completed by others. This Report should only be used for design and
construction of the Arcata Rail with Trail Connectivity Project, as described herein.

Modern design and construction are complex, with many regulatory sources, restrictions,
involved parties, construction alternatives, etc. It is common to experience changes and delays.
The owner should set aside a reasonable contingency fund based on complexities and cost
estimates to cover changes and delays.
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FIGURES

Figure 1 — Vicinity Map
Figure 2 — Site Map
Figure 3 — Geologic Map
Figure 4 — Regional Fault Map
Figure 5 — Design ARS Curve

Figure 6 — Recommended L-Pile Soil Parameters (3 pages)
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Holocene Alluvium-Unconsolidated silt, sand,
and pebble to cobble sized gravel.

Gannon Slough

Holocene River Terrace Deposits- sand and gravel
Qrt | with minor amounts of silt and clay.

Quaternary Marine Terrace Deposits-Poorly to Jacoby Creek

moderately consolidated marine silts, sands,
and gravels.

Qmts

Pleistocene Hookton Formation- nonmarine
sandstone with some clay and gravel.

Early to Middle Pleistocene Falor Formation- fluvial
Qfa | and shallow-water marine conglomerate, sandstone,
and silt.

Cretaceous-Jurassic Central Franciscan Belt
KJfs Sedimentary Rocks- well consolidated sandstone,
siltstone, and shale.

Cretaceous-Jurassic Franciscan Melange- blocks
fm of graywacke, sandstone, mudstone, conglomerate,
greenstone, chert, and serpentinite.
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--A---AThrust Fault- Concealed

Source: Kelley, F.R., Geologic and Geomorphic Features of the Arcata South 7.5' and
Arcata North 7.5' Quadrangle, Humboldt County, California Division of Mines and Geology,
1984.

1:30,000

Base map from MAPTECH Terrain Navigator Pro, v. 8.0, USGS topographic 7.5 minute
quadrangle, Arcata North, 1959 (revised 1972) and Arcata South, 1959 (revised 1972).
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Recommended L-Pile Soil Parameters
Arcata Trail Bridges

Jacoby Creek Bridge B-3, B-4 GW@ elev 1.5ft
Service Load
. undrained
top of layer | bottom of layer effective kvalues | shear Internal
i nit weight i
elevation (ft)| elevation (ft) soil type . Ilb\;\'l I (bsin®) | strength |Friction (6) Strain (zso)
(Ib/in) (c) (psi)
10.5 1.5|1-Soft Clay 0.061343 30 1.74 0.02
1.5 -11|1-Soft Clay 0.025463 30 1.74 0.02
-11 -23|1-Soft Clay 0.043113 35 30 0.01
-23 -37.5|4-Sand 0.039352 40 3.47
-37.5 -49.75]4-Sand 0.041667 100 36
Seismic Load
ffecti undrained
top of layer | bottom of layer ¢ ecuyeh k values shear Internal
. t t .
elevation (ft)| elevation (ft) soil type un! V\{e;g (Ib/in®) strength |Friction (¢) Strain (eso)
(Ibfin) ) (psi)
10.5 1.5|1-Soft Clay 0.061343 30 1.74 0.02
15 -2.5[1-Soft Clay 0.025463 30 1.74 0.02
-2.5 -8|10-liquefiable Sand | 0.038252 30 28
-8 -11|1-Soft Clay 0.043113 35 3.47 0.01
-11 -13|10-liquefiable Sand | 0.039352 75 30
-13 -20.75|1-Soft Clay 0.033565 50 3.47 0.01
-20.75 -23|10-liquefiable Sand | 0.039352 75 30
-23 -26|2-Stiff Clay 0.033102 500 6 0.01
-26 -28|10-liquefiable Sand | 0.039352 75 30
-28 -30.5|2-Stiff Clay 0.033565 500 6 0.01
-30.5 -49.75]4-Sand 0.041667 120 36
Figure 6
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Recommended L-Pile Soil Parameters
Arcata Trail Bridges

Gannon Slough Bridge B-5 GW@ elev 8ft
Service Load
. undrained
top of layer | bottom of layer effective k values shear Internal
i it weight i
elevation (ft)| elevation (ft) soil type un! V\{e;g (Ib/in®) strength |Friction (¢) Strain (eso)
(Ib/in) (c) (psi)
11 8|1-Soft Clay 0.064988 30 3.47 0.01
8 -26(1-Soft Clay 0.028877 30 3.47 0.01
-26 -39.5|1-Soft Clay 0.023704 50 6.94 0.008
-39.5 -49.75|4-Sand 0.041667 125 38
Seismic Load
. undrained
top of layer | bottom of layer effective k values shear Internal
i it weight i
elevation (ft)| elevation (ft) soil type un! V\{e;g (Ib/in®) strength |Friction (¢) Strain (eso)
(Ib/in%) (c) (psi)
11 8|1-Soft Clay 0.064988 30 3.47 0.01
8 -7.5|1-Soft Clay 0.028877 30 3.47 0.01
-7.5 -12|10-liquefiable Sand | 0.039352 70 33
-12 -38.5|1-Soft Clay 0.023704 50 6.94 0.008
-38.5 -49.75|4-Sand 0.039352 125 38
Figure 6
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Recommended L-Pile Soil Parameters
Arcata Trail Bridges

Butcher Slough Bridge B-6, B-7 GW@ elev -0.8ft
Service Load
ffecti undrained
top of layer | bottom of layer ¢ ecuyeh k values shear Internal
. t t .
elevation (ft)| elevation (ft) soil type un! V\{e;g (Ib/in®) strength |Friction (¢) Strain (eso)
(Iofin) ) (psi)
12.2 5.2]|4-Sand 0.064988 60 30
5.2 -0.8[1-Soft Clay 0.064988 30 5.21 0.01
-0.8 -5.8|1-Soft Clay 0.028877 30 5.21 0.01
-5.8 -16|4-Sand 0.046516 40 30
-16 -36|2-Stiff Clay 0.033565 25 10.42 0.007
-36 -41.2|4-Sand 0.039352 125 38 0.005
Seismic Load
. undrained
top of layer | bottom of layer effective k values shear Internal
i it weight i
elevation (ft)| elevation (ft) soil type un! V\{e;g (Ib/in®) strength |Friction (¢) Strain (eso)
(Ibfin) ) (psi)
12.2 5.2]|4-Sand 0.064988 60 30
5.2 -0.8[1-Soft Clay 0.064988 30 5.21 0.01
-0.8 -5.8|1-Soft Clay 0.028877 30 5.21 0.01
-5.8 -16|10-liquefiable Sand | 0.046516 40 30
-16 -36|2-Stiff Clay 0.033565 25 10.42 0.007
-36 -41.8|10-liquefiable Sand | 0.039352 125 30 0.005
-41.8 -49.2|4-Sand 0.039352 125 38 0.005
highlighted cells are estimated unit weights
unit weights are either moist unit weights above gw or buoyant unit weights below gw
Figure 6
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LOG OF TEST BORING B1

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/30/09 ELEVATION: 8.5ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 2.5ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/30/2009 | tbittie
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x x B
= . m = Q > S| W < < g§§
w o x | 9 = sl 2> ¥ (¥ |Yog Z
nl I IR DESCRIPTION g |we| @ |E |3 |5 |28E 2
Clwl w a |- |9 I 0F] 2|2 |r|r4lEsRY ©
T |7 7 o |8 _| £ o |EE|l 8 |[Ex|oLop|EazZ] E@
| & 2 |Xpo| & T|loE| 8 |L|w? |n=z|8%W 5F
SHESE-RE 25182| ¥ |28|pE |22 258 353
aolal o @ |at| o 0L|S0| & 22|60 |B6e|500h <
Sandy Clay, CL, soft, brown, moist to wet.
A/
/ “Fat Clay, CH, soft to medium stiff, blue gray, ~ |
41— wet, with organics and strong odor.
1] 3 / c
/ 69 | 54
5 /— :
| 0.25 %
H ool s %
0 % |
'O
15 0.25 / i 178 43
) 05 %
R 4 5 % seams of sandy lean clay
/.
Blackburn Consulting



LOG OF TEST BORING B1

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/30/09 ELEVATION: 8.5 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 2.5ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/30/2009 | tbittie
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x x B
= . E = O] > | w < < [a) E 4l
] ©} 14 w 9 = S| > | > 9] w Wy \j':’ <_‘:l
m S & & |2 DESCRIPTION @ |uc| @2 (5 |5 |287% 2
=Y w i I g |33 2|0 |-~|rYEHo O
T |7 & o |4 I 8 | E L z %)
ol a 2z |X~| & 0O PE| © xX1OF100|0ag E
EI1sS| = o < >WIRZ| & QUL WZ IS B
U] 2 9 |00 x0|05| v |32l |xZ|Z5E ad
alo| o o |E&E| o OL|S0| X |aZ€|o0 |0e|500n <+
0.5 V Fat Clay, CH, soft, blue gray, wet, with organics 67 | 57 0.57
/ and strong odor.
_ 7
J Poorly Graded Gravel with Clay and Sand,
)"( GP-GC, loose, blue gray, wet.
&
J °C(§
0o
L Ll
5 | 12 ocg
o
g
25 [« r T 22
r \ 111 Clayey Sand with Gravel, SC, loose, blue gray,
i wet.
A ] s | 23 :
30 o] Poorly Graded Gravel with Clay and Sand, |
0[ GP-GC, medium dense, green gray, wet, 132 | 10
) )o % weakly cemented.
ng
J o]
g
0o
g
OC
i % “Sandy Lean Clay, CL, soft to sfiff, biue gray, |
wet, with organics.
W 19
35 15 " Interbedded clayey sand, SC, medium dense, | 91 | 31 0.41
) blue gray, wet, with organics from 33 to 38 feet.
F 8 10

Blackburn Consulting



LOG OF TEST BORING B1

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/30/09 ELEVATION: 8.5ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 2.5ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/30/2009 [Nt
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i [a a L 177

— . o —

I s| = |8 |© = gLl | |3 |8z2 2

g [ 2] & | |2 DESCRIPTION g |wc| 2 \E |5 |&5,|28E 2

|y u i I L |35 O |- ~|-YLFY O

T |7 7 2 z o |- 8 |Ex|ol|o z Eo

E ol o 2 X~ o ~lnE| 2 |n » Qloaf =2

o | = s O L < > ==z t\)‘ <LIJ Wa |w= O=¢gx [ag))

L 12| 2 O |oo| xQ(Q0| ¥ |32|E=|E<|z0F OQuw

Qo] & o |lat] o oL =0| R |aZ€|a0 |0e|500 <F

15 Sandy Lean Clay, CL, stiff, blue gray, wet, with

organics.

Lean Clay, CL, stiff to very stiff, blue to green
gray, wet, with organics.

NN

45 1.75 - 1

1.25

10 19

50 2.25 I 1

25

Poorly Graded Gravel with Clay and Sand, GP,
medium dense, mottled brown and green gray,
wet, weakly cemented.

()
°

O
0(-)(7

s °
(o4

11 39

°M

0(‘)0
T

55 L0
o

D

Total depth 55.5 feet.

Groundwater encountered at approximately 2.5
feet.

Grout backfilled 10/30/2009.

Blackburn Consulting



LOG OF TEST BORING B2

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/29/09 ELEVATION: 7 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 1ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/29/2009 | tbittie
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i © a e L 177
Py o ; [0) > S| w < < 0>g
I ol| « |& |9 = g > > (¢ (U |I57 2
m S| & & |2 DESCRIPTION @ |uc| @2 (5 |5 |287% 2
Clwl w a |- | I 0F] 2|2 |r|r4lEsRY ©
T |2 o »n |Ww I 8 _|RUl g |Ex|CT|CRIZEZ] Eo
ElLl s 2 |8 & T|eE| § |ow|w? |wz|85d F-
512 2| 8 (09 & x9(08| ¥ |Sojze|x2|23E B2
old| @ D @] o GL|30| £ |22|80|0e|50h <E
Sandy Lean Clay, CL, very soft to soft, brown to
blue gray, wet, with organics, interbedded with
Clayey Sand, SC, very loose, blue gray, wet, v
b with organics. =
5 1 4 - 4
0.5
10 2 | 25 I
——— = ———-116 | 19 0.2
Poorly Graded Gravel with Sand, GP, medium
dense, blue gray, wet.
i 1™ "Poorly Graded Sand with Gravel, SP, medium |
dense, blue gray, wet.
15 3 | 38 I
Poorly Graded Gravel with Sand, GP, dense,
E blue gray, wet.

Blackburn Consultin



LOG OF TEST BORING B2

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.. 1873.1 DRILLING DATE: 10/29/09 ELEVATION: 7 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 1 ft i
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/29/2009 [iutiutiy
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
= a4 x |_|_|":
£ | Ez 8 x| gy 5 l8 1228 |
o S| & |z |2 DESCRIPTION 2 g YIE |5 [5,[28F 2
L lw [ O
=yl il z u amo,:x';,fcg(—;zm% ,gm
E gl o = |5 & T|loE| Q [vL|lw® lws|Q%y 5r
512 2] 8 89 & x0|08| ¥ |So|zL|xZ |23 B
ola|l o o @] o OL|=0| £ |2 2|00 |0e|50n <k
4 58 o~ I Poorly Graded Gravel with Sand, GP, dense,
)0 0] blue gray, wet.
o O
0O 128 | 12
r\ 06"
3000
A I

Poorly Graded Gravel with Sand, GP, dense,
blue gray, wet interbedded with Poorly Graded
Sand, SP, dense, blue gray, wet.

Poorly Graded Gravel with Sand, GP, dense,
blue gray, wet, weakly cemented.

Poorly Graded Sand, SP, medium dense, blue
gray, wet.

30

Sandy Clay, CL, very stiff, blue gray, wet, with
organics, interbedded with Clayey Sand, SC,
medium dense, blue gray, wet, with organics.

7

Blackburn Consulting




LOG OF TEST BORING B2

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/29/09 ELEVATION: 7 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 1ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/29/2009 [t
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i [a a 1] 177

— . o —

m s | |& |9 = I N 1 B v B

g 2| & [E |2 DESCRIPTION o |(wc| D|E & [5,[28E 2

;:/ il %) i I |-|DJ Pl o f:) EolEdZa % o "

E ol o 2 |X~| & oloE| 2 65|06 |88load ER

o | = s o O L < >-(_) =Z v <Aolpl IIZ O=g [ag)))

O 2| = S |09 7|20 o |2 E=|E<|Z0oK QW

a|ln| v o ol | O A= =20| X |a£|00|0e (D00 <+

8 25 Sandy Clay, CL, very stiff, blue gray, wet, with

organics, interbedded with Clayey Sand, SC,
medium dense, blue gray, wet, with organics.

Total depth 41.5 feet.

Groundwater encountered at approximately 1.0
feet.

Grout backfilled 10/29/2009.

Blackburn Consulting



LOG OF TEST BORING B3

FILE NO.: 1873.1 DRILLING DATE: 10/28/09 ELEVATION: 9.5 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 6 ft o
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/28/2009 il
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i a4 [a |_|_|"£

Py o ; 0] > S| w < < 0>g

I ol| « |& |9 e g > > (¢ |4 |I57 2

t] [ 2 8 |E |3 DESCRIPTION G |wo| 2|z |5 |5 |297 2
Clwl w a |- |9 I 08 2|2 |ra|rYlEsRY ©
T |2 o » W T 4 |PU| g |Ex|OT|0R|ZEZ Eo
Ela| & 2 ¥ 2 T|leE| 8 vl |wz|8%W EE
512 2| S |8s] & x0(08| v |Jolzl|xZ|28E B0
ola|l o D @] o OL|=0| £ |2 2|00 |0e|50n <k

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

Sandy Fat Clay, CH, soft, blue gray, wet, with
organics, fill.

Sandy Fat Clay, CH, soft, blue gray, wet, with
organics, interbedded with clayey sand, SC,
very loose, blue gray, wet, with organics.

K

10

0.5

15

AR I HHHHHHHIHIHNINMNNINIIIIIN

Sandy Lean Clay, CL, very soft, blue gray, wet,
with organics.

N

Blackburn Consulting



LOG OF TEST BORING B3

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/28/09 ELEVATION: 9.5 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 6ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/28/2009 | tbittie
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i © a e L 177
Py o ; [0) > S| w < < 0>g
I o| « |& |9 = g > > (¢ (U |I57 2
m S & & |2 DESCRIPTION @ |uc| @2 (5 |5 |287% 2
Clwl w a |- |9 T 08 2|2 |r|rYlEsRY ©
- |2 o n | W I 8 _|PUl g |Ex|CT|GCRIZEEZ] Eo
ElLl s 2 |8 & T|eE| § |oW|w? |wz|85d F-
AHEIRREE: 6/83| V (38|28 |¥223¢ 53
ola|l o o @] o GL|30| £ |22|80 |0e|50h <E
2 9 Sandy Lean Clay, CL, stiff, blue gray, wet, with
/ organics.
7/ .
44 Clayey Sand, SC, loose, blue gray, wet, with 118 | 17 0.18
| 77747 organics.
i | "Lean Clay, CL, stiff, blue gray, wet. |
25— - 1
30 3 | 2z - 1 CR

125%/% _______________________ 55
% Sandy Lean Clay, CL, stiff, blue gray, wet.

Sandy Lean Clay, CL, stiff, blue gray, wet, with
organics. 1

| Clayey Sand, SC, Ioose, blue gray, wet, with ~ |
organics. 96 | 25

Lean Clay, CL, medium stiff to very stiff, blue
gray, wet, with organics.

7

Blackburn Consulting




LOG OF TEST BORING B3

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.. 1873.1 DRILLING DATE: 10/28/09 ELEVATION: 9.5 ft BlacEb it
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 6 ft i
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/28/2009 [iutiutiy
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i [a a w 177
Py o ; [0) > S| w < < 0>g
I o| « |& |9 = g > > (¢ (U |I57 2
Ll b w o 5 DESCRIPTION 2 |¥el 2 E & |5,|29F 2
= |W| w 8| = G |53 212 |F~|-Y|sE0 ©
T |7 & o |4 T o |FY| 8 |Ex|loL|co|gdazZl Ew
Elgl el 2 | % TloZ| § |wL|w? |wz|835Y Fb
512 2| 3 (8% & 290|058 vV |So|zt|x%|23K 39
ola|l o o @] o OL|=0| £ |2 2|00 |0e|50n <k
5 19 Lean Clay, CL, stiff, blue gray, wet, with

organics.

15
25

Clayey Sand, SC, medium dense, blue gray,
wet, interbedded with Sandy Clay, CL, stiff,
blue gray, wet.

|
N

6 19
r | "Poorly Graded Sand with Clay, SP, medium ~ |
dense, blue gray, wet.
| "Poorly Graded Sand, SP, medium dense, blue |
_ gray, wet.

50 7 | 38 I
27\ Clayey Gravel, GC, medium dense, blue gray, |

wet, un-cemented to moderately cemented.
55 8 14 i ]

Lean Clay, CL, stiff, gray green, wet, with
15 organics.

2

Blackburn Consulting




LOG OF TEST BORING B3

FILE NO.. 1873.1 DRILLING DATE: 10/28/09 ELEVATION: 9.5 ft BlacEb it
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 6 ft i
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/28/2009 [iutiutiy
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i [a a w %\

Py o ; 0] > S| w < < 0>g

I ol| « |& |9 = g > > (¢ |4 |I57 2

Ll b (o 5 DESCRIPTION o B YIE § |6,|20F 2

Clwl w a |- |9 I 0F] 2|2 |ra|rYlEsRe ©

T IZF| 2 |¥ | Z o |EE|l 8 |[Ex|oL|op|éazZ] E@

ElS| 2] 3 |Sa| & TloZ| § |wU|w?|wz|835Y Fb

512 2| 3 (89 & x90|08| v |So|xt|xZ|23E 39

ola|l o D @] o OL|=0| £ |2 2|00 |0e|50n <k

9 46 Lean Clay, CL, stiff, gray green, wet, with

organics.

Clayey Gravel, GC, dense, gray green, wet,
weakly to moderately cemented.

R

Total depth 61.5 feet.

Groundwater encountered at approximately 6.0
feet.

Grout backfilled 10/28/2009.

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

Blackburn Consulting



LOG OF TEST BORING B4

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/28/09 ELEVATION: 10.5ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 9ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/28/2009 | tbittie
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x x B
= . E = Q lt S| W < < [a) § \3_, .
y S| g (@ |9 5 |wSl @ |z |£ |f |22z 2
i S & & |2 DESCRIPTION g |wo| (2 |3 |5 |287F 2
Clwl w a |- |9 T 08 2|2 |r|r4lEsRY ©
- |2 o » |Ww I 8 _|RUl g |Ex|CT|GR|ZEEZ] EFo
ElLl s 2 |8 & T|eE| § |ow|w? |wz|85d F-
512 2| 5 (09 & x9(08| ¥ |Sojze|x2|23E B2
aolal o @ |at| o 0L|S0| & 22|60 |B6e|500h <
Poorly Graded Gravel, GP, loose, gray, dry, fill.
i | Fat Clay, CH, soft, blue gray, moist to wet, with |
/ organics.
5 1 6 é- _
05 é
] é v
10 2 5 %' ]
/ 87 | 27
0.5 /
T 0.25 %
- //4__________________ _____
10121 Silty Sand, SM, loose, blue gray, wet, with
organics.
15 3 4 T C
108 | 19 | 42
0.25 |:
7/ 7~ Sandy Fat Clay, CH, soft, biue gray, wet, with |
E / organics.
%

Blackburn Consulting



LOG OF TEST BORING B4

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/28/09 ELEVATION: 10.5ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 9ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/28/2009 | tbittie
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x x B
= . n Z > S| w < (< |o g 2
B S| g |8 5 Wil g |z |E |2 227 2
Ll z o DESCRIPTION 2 H:JE = E G (6,295 2
L —
g v |Ww a E'—“C’I:xt)f'-\sazm% Ig"’
Flsl L 2 |80 T|leE| 8 vkl |w=z|8%W EE
o | = s e) O L >-U =Z vV |[<alel D:Z O=¢gx [ag))
w[<| < a3 |op 7|20 o |FEIEZ|E<|Z0F QW
alun|l un o ol O |20 X |o£|00 |0e (D00 <+
4 25 Sandy Fat Clay, CH, soft to stiff, blue gray, wet,
with organics.
115 | 19 0.35
— 1™ "Silty Sand, SM, medium dense, blue gray, wet, |
| with organics.
7/ /| Fat Clay, CH, soft to medium stiff, blue gray, |
i / wet, with organics.
25 5 | 11 é' I
05 %
30 6 | 15 é I
r /_ "Ciayey Sand, SC, medium dense, blue gray, |
wet.
| Fat Clay, CH, stiff, blue gray, wet, with |
E organics.
35 7 | 25 I
92 | 30 | 92
] | "Poorly Graded Sand, SP, medium dense, |
i medium gray, wet.
V 4~ Fat Clay, CH, stiff, biue gray, wet, with |
E / organics.
%

Blackburn Consulting



LOG OF TEST BORING B4

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/28/09 ELEVATION: 10.5ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 9ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/28/2009 | tbittie
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x x B
= . m = Q > S| W < < |0 § \3_,
u o e W 9 = Szl |2 |E |Yaoz] =
m S & & |2 DESCRIPTION @ |uc| @2 (5 |5 |287% 2
S lw| w e = G |33 2|1 |[-~|rY|s®Y O
T |Z| o Y T o |FHE|l 8 |[Ex|loL|lop|gadl E®
ElS| 2] 3 |Sa| & TloZ| § |vL|w? |wz|835Y Fb
512 2| 5 (09 & x9(08| V |Solze|x2|23E B2
ola|l o o @] o 0L|S0| & |2Z2|60 |B6e|500h <
8 17 V Fat Clay, CH, stiff, blue gray, wet, with
1.95 / organics.
r 4] Clayey Sand, SC, medium dense, blue gray, |
wet, weakly cemented.
7|~ Lean Clay, CL, very stiff, blue gray, wet, with |
E organics.
45 9 | 16 ] I
2
T 2.25
i | "Clayey Sand with Gravel, SC, medium dense, |
blue gray, wet, with interbedded layers of
Sandy Clay, CL, very stiff, blue gray, wet, and
b Clayey Gravel, GC, medium dense, blue gray,
wet.
50 10 | 31 I

Clayey Gravel, GC, dense, gray green, wet.

11 48

R R

S

Blackburn Consultin

(o]



LOG OF TEST BORING B4

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/28/09 ELEVATION: 10.5ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8"HSA WATER DEPTH (ft): 9ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/28/2009 et
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i [a a 1] 17?

Py o ; 0] > S| w < < 0>&

I o| « |& |9 = g > > |¢ |U |I57 2

w z w o o DESCRIPTION 2 |Be| 2 IE 6 |65,|29F 2

> |Wl w el oy = d |32 2|9 |[e~|r4|5E9 O

T |7 & o (Y T o |FE| 8 [Ex|loE|on|§azl E©

Ela| & 2 |[¥p| 2 T|leE| 8 vk |wz|8%W EE

AHEREREAE: x0(05| ¥ [Solz|xZ|238 B4

o la| & D @] o OL|=0| £ |2 2|00 |0e|50n <k

P4 1> [ 503" > Clayey Gravel, GC, dense, gray green, wet.

Total depth 60.25 feet.

Groundwater encountered at approximately 9
feet.

Grout backfilled 10/29/2009.

Blackburn Consulting



LOG OF TEST BORING B5

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/29/09 ELEVATION: 11 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 3ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/29/2009 | tbiuttie
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x x B
= . m = Q > S| W < < |0 § \3_,
u o e W 9 = Sl |2 |E |Yaz] =
m S & & |2 DESCRIPTION g |wo| 4|2 |3 |5 [287F 2
Clwl w a |- |9 T 08 2|2 |r|rYlEsRY ©
T |7 7 0 Y T o |FE| 8 [Ex|loE|op|§azl E©
ElLl s 2 |8 & T|eE| § |ow|w? |wz|85d F-
512 2| 8 (09 & x9(08| V |Sojze|x2|23E B2
aolal o @ |at| o 0L|S0| & |2Z2|60 |B6e|500h <
Sandy Fat Clay, CH, soft, brown, moist, fill.
T | Fat Clay, CH, soft to medium stiff, biue gray, |
/ wet, with organics.
] % v
5 0.5 % - 1
) 0.75 /
2 5 é scattered seams of Sandy Clay. C
10 05 é— i
3 6 % CR
0.75 /
15 1.0 182w
r / Sandy Lean Clay, CL, soft, blue gray, wet.
/Z‘__________________ _____
-] Poorly Graded Sand with Silt, SP, medium
dense, blue gray, wet.
4 25
5

Blackburn ConsultinAg'



LOG OF TEST BORING B5

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/29/09 ELEVATION: 111t blackburh
PROJECT: Arcata Trail Project DRILLING METHOD: 8"HSA WATER DEPTH (ft): 31t i
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/29/2009 [t
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x @ 3
[ . m = Q > S| W < < g§§
i o e W 9 = Sl |2 |E |Yag] =
m S| & & |2 DESCRIPTION o |uc| @z |3 |5 |28% 2
Clwl w a |- |9 T 0F] 2|2 |r|rYlEsRY ©
T |7 7 0 Y T o |FE| 8 [Ex|loE|on|§azl E©
ElS| 2| 3 |Sa| & TloZ| § |wL|w? |lwz|85Y Fb
512/ 2| © |8o]| & x9|08| vV [SolxL|xzZ|23% 33
alal o @ |at| o 0L|S0| & |[2Z2|60|be|500h <
-] Poorly Graded Sand with Gravel, SP, medium
dense, blue gray, wet.
i V " Fat Clay, CH, soft to stiff, blue gray, wet, with |
/ organics.
—y %
25 é— .
1] s 6 %
30 0.75 é' 168 | 52
Y17 11 /
/ 64 | 58 0.53
35 % ]
F s | 14 %
%

Blackburn Consulting



LOG OF TEST BORING B5

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/29/09 ELEVATION: 11 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 3ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/29/2009 | tbittie
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x x B
= . m = Q > S| W < < |0 § \3_,
u o e W 9 = Sl |2 | |Yaoz] =
m S & & |2 DESCRIPTION g |wo| (2 |5 |5 |287F 2
Colwl w a |- |9 I 0F] 2|2 |r|r4lEsRY ©
T |Z| F o |8 _| £ o |EE|l 8 |[Ex|oLop|éazZ] E@
ElS|l 2| 2 |So| & TloZ| § |vL|w? |wz|835Y Fb
53| 2| 8 (09 & x9(08| ¥ |Sojze|x2|23E B2
o la| & D @] o 0L|30| £ |22|80|0e|50h <E
1.25 7 Fat Clay, CH, soft to stiff, blue gray, wet, with
organics.
15 /
11 o 14 %
s é -
1/ 10| 36 %
o "Poorly Graded Gravel with Clay, medium |
50 0( | dense, mottled orange brown and green gray, i
© % wet, weakly to moderately cemented.
r \ ocg
o
D, %
o%g
0o
J D,
o ]
Clayey Gravel with Sand, GC, medium dense
4 to very dense, mottled brown and olive brown,
wet, weakly to moderately cemented.
11 11| 4 %
55 %- h
F 12 | 85/9"
Z

Blackburn Consultin

(o]



LOG OF TEST BORING B5

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/29/09 ELEVATION: 11 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 3 ft IT'
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/29/2000 Rtiuteaby
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i a4 x w 17?

— [ ; V] > < W < < Q

i s| « |& |29 ELE R LT (83T 2

Lu > o |a 5 DESCRIPTION 9 |Wuo| BIE F |F |20F 2

= (Wl w el = g |33 2|0 |-~|rYEHo O

T [ 2| = (%) [T I o) FUl 2 |[Ex|OoL 0D zZr=> )

tlz| & 2 Y ~| T|oE|l  |uk|ln® |mS |t =

o | = s o OLmL < >-(_) =Z vV |[<alel IIZ O=g [ag)))

w | <| < S |0 x xgleq| I J2 === z0-| oWm

Q|| u o ol | O A= =20 X |Aa£|00 |0e (D00 <+

| X | >

Total depth 60.25 feet.

Groundwater encountered at approximately 3
feet.

Grout backfilled 10/29/2009.

Blackburn Consulting



LOG OF TEST BORING B6

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/27/09 ELEVATION: 12.2 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ff): 13 ft %
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/27/2009 il
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i a4 [a L 177

— [ ; V] > | w < < Q|

i s| = |G |9 - g =~ |1 (2 B35 2

Ll z o 5 DESCRIPTION 2 H‘JE = E b |5,|Z0F Z

= = =

g » |W I A_|PE| g8 |Ex|0E|0E|2E2| Re

SEHEEEEENE clet| § |od|uY|w2(9LLl 5S¢

o | = s o OLmL < >-(_) =Z vV |[<alel DCZ O=¢gx [ag))

w | <| < S |0 x xgleq| I JZ2 === z0-| oW

Q|| u o ol | O O =20| X |Aa£|00 |06« (D00 <+

Sandy Fat Clay, CH, soft to stiff, olive gray,
moist, fill.

Poorly Graded Gravel, loose, light gray, dry,
- trench backfill.

Sandy Fat Clay, CH, medium stiff, blue gray,
moist.

10

Fat Clay, CH, medium stiff, blue gray, wet.

15

Well Graded Sand, SW, loose, medium gray,
wet.

ZAMMMMMMMMMMMIIMIIDIDIIIN

Blackburn Consultiﬁé°



LOG OF TEST BORING B6

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/27/09 ELEVATION: 12.2ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8"HSA WATER DEPTH (ft): 13 ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/27/2000 Rtiutetby
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. 14 @ i
= E = O] > | w < < [a) E 4l
w o x| S e S P L Y 177 ot
m ol & |& DESCRIPTION g |wo| D|E |3 |5 |28F %
S lw| w e Q G (32| 2|C |F~|-YlTHo G
T [ 2| = %) w I o) FWl 2 IEx|OoX|O zZr=> =0
MEHEEEEENE clet| § |od|nwY |w2(9LLl 5S¢
o | = s ) OLmL < >-U =Z v |[<alel DCZ O=¢gx [ag))
w | <| < S |02 x xgleq| I J2 ===V z0-| oWm
Q|| u o ol | O A= =20| X |Aa£|00 |[0e (D00 <+
2 7 Toleter
17T "Poorly Graded Sand, SP, loose, medium gray, |
: Wg?r y Grade an 00se, medium gray 108 20
25— 'i i
T V /~ Fat Clay, CH, medium stiff to very stiff, biue |
/ gray, wet, with organics.
30 3 | 10 é' T
1.0 é 72 | 49 0.71
7
ng

Blackburn Consulti



LOG OF TEST BORING B6

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/27/09 ELEVATION: 12.2ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8"HSA WATER DEPTH (ft): 13 ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/27/2009 [iutiety
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x @ 2
= . m = Q > S| W < < |0 § \3_,
u o e W 9 = Sl |2 | |Yaz] =
m ol & | |2 DESCRIPTION o |uc|Z|E |3 |3 |28 2
S lw| w e = G |33 2|1 |[-~|rY|sHY O
T [ 2| = (%) w I o) FWl 9 |Ex|ol OOZIIZ )
Tzl a 2 (Xl g Tl Q [vd|lwY |nz|9%w 5&
512 2| 8 |89 & 0|08 v |SolzL |2 (28 81
old| @ D @] o 0L|S0| & |2Z2|60 |B6e|500h <
4 21 7 Fat Clay, CH, stiff, blue gray, wet, with CR
175 / organics.
| 2.25 é
45 5 | 16 %' 1
/ 91 | 32 1.26
| 1.75 %
_ é ______________ ]
-] Poorly Graded Sand, SP, medium dense to
very dense, medium gray, wet.
50 6 14 i ]
55 7 87 i ]

Blackburn ConsultinAg'



LOG OF TEST BORING B6

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/27/09 ELEVATION: 12.2 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ff): 13 ft %
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/27/2009 il
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i a4 [a L 17?

— [ ; V] > | w < < =1

i s| e |8 |9 - g =~ |1 (2 |B3T 2

Ll z o 5 DESCRIPTION 7 '&JE = E b |5,|Z0F Z

= = =

g o |w T A_|PE| g |Ex|5E|0E|2E2| Re

FlZl 2| 2 [S5o| 2 T|ot| & |od|ny | n2(9%al Ex

o | = S o OLmL < >0 52|V |<algx IIZ O=g [ag)))

w | <| < S |0 x xleq| I J2 === z0-| oWm

Q|| u o ol | O O =20| X |a£|00 |06« (D00 <+

8 | 96/11" e

el Poorly Graded Gravel, GP, very dense, blue
gray, wet, weakly to moderately cemented. /

Total depth 61.4 feet.

Groundwater encountered at approximately 13
feet.

Grout backfilled 10/27/2009.

Blackburn Consulting



LOG OF TEST BORING B7

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/27/09 ELEVATION: 11.2 1t blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 11 ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/27/2009 |ttt
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x x B
= . E = Q lt S| W < < [a) § \3_, .
m S| x (W |9 5 |wS| @ |z |£ |f |22z 2
i S & & |2 DESCRIPTION g |wo| Dz |5 |3 [28F 3
= |y w i I G |53 212 |F~|-Y|sE0 ©
T |2 o » |uWw I 8 _|RPUl g |Ex|CT|GCRIZEEZ] Eo
ElLl s 2 |8 & T|eE| § |ow|w?|wz|85d F-
52| 2| 9 (0o & x9(08| V |Sojze|x2|23E B2
old| @ D @] o GL|3S0| £ |22|80|0e|500 <E
? Fat Clay, CH, stiff, blue gray, moist.
5 1| 22 é I
A 1 é
/ 79
AV/
r | "Lean Clay with Sand, CL, medium stiff, blue |
0.75 gray, wet, with organics. C
15 3 | 1 - I
_ b I
se2e%e’l  Well Graded Sand with Silt, SW, medium
dense, blue gray, wet, interbedded with clayey
sand, SC, medium dense, blue gray, wet.

Blackburn Consultiﬁé°



LOG OF TEST BORING B7

ELEVATION: 11.2ft

DRILLING DATE: 10/27/09

1873.1

FILE NO.:

c
b
=)

e

~
U

e,

e

WATER DEPTH (ft): 11 ft

DRILLING METHOD: 8"HSA
HAMMER TYPE: automatic

PROJECT: Arcata Trail Project
LOCATION: Arcata, California
CLIENT: Winzler and Kelly

(o)}
c
=
2
[%2]
o
O
L)

DATE OF READING: 10/27/2009

TIME OF READING:

LOGGED: RCP CHECKED: RDS

LABORATORY

S1s3al
IvNOLLIdavy

(sd) HLON3Y1S
IAISSTHANOD
A3aNIINODNN

0.66

JTONV ¢
UVIHS 103dI1d

(4sd) 0
dv3IHS 10341a

X3ANI
ALIDILSV1d

3A3IS 002> %

(%) LNILNOD
J4NLSION

18

48

(404d)
ALISN3IA A¥A

121

75

DESCRIPTION

dense, blue gray, wet, interbedded with clayey

Well Graded Sand with Silt, SW, medium
sand, SC, medium dense, blue gray, wet.

Fat Clay, CH, medium stiff, blue gray, wet, with

organics.

Sandy Fat Clay, CH, very stiff, blue gray, wet.

9071 JIHdVHO

s
°
o o
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o o
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°
o o o
°
°
°
o o o
°
°
°
o o o
°

AN\

FIELD

(4s1)
"N3d 13MD0d

Q
—

Q
—

Q
—

'14 d3d SMO14

10

‘ON F1dINVS

FTdNVS

(1334) H1d3a

30

OT/LT/9 1AD'NYGMIVIE [dO'SO01EL8T WHO ONIHOE 40 90T M3N

Blackburn Consulting



LOG OF TEST BORING B7

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/27/09 ELEVATION: 11.2 1t blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 11 ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/27/2009 |ttt
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x x B
= . E = Q lt S| W < < [a) § \3_, .
m S| x (W |9 5 |wSl @ |z |£ |f |22z 2
i S & & |2 DESCRIPTION @ |uc| @2 (5 |5 |287% 2
= |y w i I g |33 2|0 |-~|rYEHo O
T |Z| 7 o Y z o |FEl 8 |[Ex|oR oD zl Ewn
F g 2 2 |50 & T|loEs|l § |oL|oY |m2|QLw EE
AHEIRREE: 6/83| V (38|28 |¥223¢ 53
old| @ D @] o 0L|S0| & |2Z2|60 |B6e|500h <
8 17 ?
T 3.0 é
_ /A
.1 Poorly Graded Sand, SP, very dense, blue
gray, wet.
45 9 |5011" i I
T | "Poorly Graded Sand, SP, loose, blue gray, wet. |
50 10 4 i ]
T | "Poorly Graded Sand, SP, very dense, blue” |
gray, wet, with interbedded seams of Silty
Sands, SM, very dense, blue gray, wet, weakly
7 cemented.
55 11 | 50/5" ] I

Blackburn Consulti'r-i'g.:'



LOG OF TEST BORING B7

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/27/09 ELEVATION: 11.2ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 11 ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/27/2009 [iutiety
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i [a a w 177
—~ - 0] —
i s| e B |9 =S S I N 1 R v R =
d| 2] & |d |2 DESCRIPTION o |wo| BIE 5 |5,[20E 32
Sluly | g |g |2 8_|2E| g |Ex|68|63|282 2o
E | & z |X~| & TloEl 8 |aXlfe|felord E=g
o | = S o OLW | < >0 =z ¢ <Aalpl IIZ O=¢gx [ag)))
wil<| < o |oP| 7|20 o |JAZ|E=|E<|Z0K QW
Q|| u o ol | O O (20| X |a£|00 |06« (D00 <+
12 59 -] Poorly Graded Sand, SP, very dense, blue

gray, wet, with interbedded seams of Silty
\ Sands, SM, very dense, blue gray, wet, weakly |
\cemented.

Clayey Sand, SC, medium dense, blue gray,
wet.

13 23

Total depth 66.5 feet.

Groundwater encountered at approximately 11
feet.

Grout backfilled 10/27/2009.

Blackburn Consulting



LOG OF TEST BORING B8

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/26/09 ELEVATION: 11.6ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 8ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/26/2009 et
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x x B
= . E = Q lt QAW < < [a) § \3_, .
W S | w (W |9 5 lwSldlz |E | |29z 2
0 S| & |d |2 DESCRIPTION g |wo| 3 (E |3 |5 |28E 2
S lw| w e = T |33 2|1 |[-~|rY|s®Y O
T |7 = v |U I o _|EY g8 |Ex|lox|ColEEZ Ew
ElLl s 2 |8 & T|eE| § |oW|w? |wz|85d F-
512/ 2| © |86 & x9(058| v |Solzt|zg|23Y B2
LS| & o @] o GL|30| £ |22|80|0e|50h <E
Fat Clay, CH, very stiff to hard, olive gray,
moist, fill.
i 7/ “Fat Clay, CH, very stiff to hard, olive gray, ~ |
/ moist.
5 1| 2z / - .
4.0 /
2.75 /
] 4.5 %
| % kv,
/7] Clayey Sand, SC, very ioose, blue gray, wet, |
E 77#7  with organics.
10 2 7 E
0.75 [/ 100 | 26 0.44
15 3| 4 I
i " "Clayey Sand, SC, stiff, blue gray, wet, with |
organics.
7,

Blackburn Consultihg”



LOG OF TEST BORING B8

ELEVATION: 116 ft
WATER DEPTH (ft): 8 ft

DRILLING DATE: 10/26/09

1873.1

FILE NO.:

cC
b
=
Q
~
U
ke,
0

DRILLING METHOD: 8"HSA
HAMMER TYPE: automatic

PROJECT: Arcata Trail Project
LOCATION: Arcata, California
CLIENT: Winzler and Kelly

(o)}
c
=
2
[%2]
o
O
L)

DATE OF READING: 10/26/2009

TIME OF READING:

LOGGED: RCP CHECKED: RDS

LABORATORY

S1s3al
IvNOLLIdavy

(sd) HLON3Y1S
IAISSTHANOD
A3aNIINODNN

0.64

JTONV ¢
UVIHS 103d1d

(4sd) 0
dv3IHS 10341d

X3ANI
ALIDILSVd

AN3IS 002> %

45

(%) LNILNOD
JHNLSION

14

63

(404d)
ALISN3IA A¥A

121

63

DESCRIPTION

Clayey Sand, SC, stiff, blue gray, wet, with

organics.

ilt, SW, dense, blue

Well Graded Sand with Silt,

Silty Sand, SM, loose, blue gray, wet.

Lean Clay, CL, soft to medium stiff, blue gray,

wet.

907 JIHAVHO [

gt e e e . — — — — — — — — —

FIELD

(4s1)
"N3d 13MD0d

0.75

‘14 43d SMO14

<
[g\]

16

‘ON F1dINVS

F1dINVS

(1334) H1d3a

30

OT/LT/9 1AD'NYGMIVIE [dO'SO01EL8T WHO ONIHOE 40 90T M3N

Blackburn Consulting



LOG OF TEST BORING B8

S1s3al
IvNOLLIdavy

i
BE
kU
u w
© 5
Qo

(sd) HLON3Y1S
IAISSTHANOD
A3aNIINODNN

JTONV ¢
UVIHS 103dId

(4sd) 0
dv3IHS 10341a

X3ANI
ALIDILSVd

LABORATORY

AN3IS 002> %

(%) LNILNOD
JYNLSION

(404d)
ALISN3IA A¥A

DATE OF READING: 10/26/2009

TIME OF READING:

ELEVATION: 116 ft
WATER DEPTH (ft): 8 ft

DRILLING METHOD: 8" HSA
LOGGED: RCP CHECKED: RDS
DESCRIPTION

DRILLING DATE: 10/26/09
HAMMER TYPE: automatic
Poorly Graded Gravel with Silt, GP, very dense,

green gray, wet.
Poorly Graded Sand, SP, medium dense, blue

Well Graded Sand, SW, dense to very dense,
gray, wet.

blue gray, wet.

9071 JIHdVHO A QG

(4s1)
"‘N3d 13MD0d

0.75
1.0

"14 ¥3d smo1a| 2 3 3
o o

1873.1
FIELD
9
10
11

‘ON F1dINVS |

F1dINVS

(1334) H1d3a

45

PROJECT: Arcata Trail Project
LOCATION: Arcata, California
CLIENT: Winzler and Kelly
Blackburn Consulting

FILE NO.:

OT/LT/9 1AD'NYGMIVIE [dO'SO01EL8T WHO ONIHOE 40 90T M3N




LOG OF TEST BORING B8

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 10/26/09 ELEVATION: 11.6 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 8 ft o
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 10/26/2009 I tliiab
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i a4 [a L|_|"¢77
= L ; 0 > < W < < n> o
I o| « |& |9 = g > > |4 |U |I57 2
g |9 & (B |3 DESCRIPTION g |wc| 2|2 |5 |5 |29 2
Colwl w a |- |9 I 08 2|2 |-|r4lEsRY ©
T2l 8] o | | o |FEl 8 |[Ex|loE|on|g§azl E©
ElS| 2| 2 |Sa| & TloZ| § |vLlw?|lwz|835Y FE
512 2| S |89 & x008| v |Jolzl|xZ|28E B0
o la| & D @] o OL|=0| £ |2 2|00 |0e|50n <k
12 | 34 T

Total depth 61.5 feet.

Groundwater encountered at approximately 8
feet.

Grout backfilled 10/26/2009.

Blackburn Consulting



LOG OF TEST BORING B9

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 4/27/10 ELEVATION: 24.41t blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 4ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 4/27/2010 [Nt
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
= r | W |
o . o ; [0 > S| w < < 0>g
L o| o« |& |9 o I I P I T R i
i S| & & |2 DESCRIPTION @ |uc| @2 (5 |5 |287% 2
=Y w i I G |53 212 |F~|-Y|EsE0 ©
T2l 8] o | | o |FE| 8 |[Ex|oE|on|g§az E©
ElS| 2| 3 |Sa| & TloE| § |wL|w? |wz|835Y Fb
512 2| 8 (09 & x9(08| ¥ |Sojze|x2|23E B2
ola|l o D @] o GL|30| £ |22|80|0e|50h <E
Sandy Lean Clay, CL, with interbedded Silty
Sand, SM, soft/loose, gray brown to olive gray,
moist to wet, fill.
. A/
5 1 4 - i
82 | 33
i |~ "Wood fragments with minor Sandy Lean Clay |
and Clayey Sand, soft/loose, dark brown to
blue gray, wet, fill.
10 2 | 12 ] I
| "Lean Clay, CL, medium stiff to stiff, blue gray, |
- wet.
15 3 7 o 4
0.75 108 | 20 CR
1.25 11
%‘ “Lean Clay, CL, very stiff to hard, orange brown |
E mottled light gray, moist, weakly cemented.

Blackburn Consulting



LOG OF TEST BORING B9

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 4/27/10 ELEVATION: 24.41t blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 4ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 4/27/2010 [Nt
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
= r | W |
Py o ; [0) > S| w < < 0>g
I o| « |& |9 = g > > |¢ (U |I57 2
m S & & |2 DESCRIPTION @ |uc| @2 |5 |5 |287% 2
Clwl w a |- |9 T 08 2|2 |-c|r4lEsRY ©
T IZF| 2 |¥ | Z o |EE|l 8 [Ex|oLop|EazZ] E@
ElS| 2| 3 |Sa| & TloZ| § |vLlw? |wz|835Y Fb
52| 2| 9 (0o & x9(08| v |Jo|zt|zg|23Y B2
old| @ o @] o OL|30| £ |22|80 |0e|50h <E
4 31 Lean Clay, CL, very stiff to hard, orange brown
mottled light gray, moist, weakly cemented.
4.0 99 | 26
25 5 | 16 - I
2.0 97 | 27 2.43
] 2.75
30 6 17 i ]
3.0 96 | 28
35 7 | 21 - I
3.5
] 3.75

Blackburn Consulting



LOG OF TEST BORING B9

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 4/27/10 ELEVATION: 24.41t blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 4ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 4/27/2010 [Nt
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i [a a L|_|"¢77
= L ; > S| w < << Q
i | e |& EILEE- (B 1D B2 2
g 2| & |d DESCRIPTION o |wo| LIE 5 |5,|20E 32
Llyl 5| £ |3 5 |58 2 [245s|c8eEY 2,
Elsl 2| 2 (8o T|ot| & |ok|ny |n2(9%dl Ex
5512 | 8 |86 25(82| ¥ [28(88 2282 5
55| & a |at 0L|S0| & |[2Z2|60 |B6e|500h <
8 22 Lean Clay, CL, very stiff to hard, orange brown
mottled light gray, moist, weakly cemented. _ _, -
Clayey Sand, SC, medium dense, blue gray,
moist. 107 | 22
45 9 | 35 I
103 | 25

Total depth 46.5 feet.

Groundwater encountered at approximately
4.0 feet.

Grout backfilled 10/29/2009.

Blackburn Consulting



LOG OF TEST BORING B10

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 4/27/10 ELEVATION: 54 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 9.8 ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 4/27/2010 |Rubiety
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
. x @ 2
= ) o Z Q > S| w < |< a8 2
w o x |W 9 E Sl > > |4 (¥ 257 =2
g 12| &€ |2 DESCRIPTION g |wc| L2 |5 |6,|207 3
- o =
T8 Y| o | | T o ELUOC':)XBE'G_'Z'I% =
o] & 2 |X~| & oloEl € laklfe |Q8|loam Er
512/ 2| © |86 & x0|08| ¥ |So|zl|xZ |28 B0
LS| & o @] o 0L|30| £ |22|80 |b6e|50h <E
Sandy Silt, ML, soft, reddish black, moist.
i % "Sandy Lean Clay, CL, very stiff to hard, orange |
brown mottled light gray, moist.
TK |Bag A CR
57 1| 16 ] I
73
3.5
4.0
i 7/ Clayey Sand, SC, medium dense, orange |
brown mottled light gray, wet.
iA-f' v
10 2 | 16 7 I
104 | 21 | 50
¢ 97 | 25 0.46
T “Silty Sand, SM, medium dense, orange brown, |
4 B wet.
15 3 | 22 : I
: 110 | 22
i o] Silty Gravel, GM, medium dense, orange |
oN°J brown, wet.
>c3 )
4 L O]
o \P
23
mY
Blackburn Consulting



LOG OF TEST BORING B10

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 4/27/10 ELEVATION: 54 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: 8" HSA WATER DEPTH (ft): 9.8 ft li
LOCATION: Arcata, California HAMMER TYPE: automatic DATE OF READING: 4/27/2010 [Nt
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i [a a L 177
Py o ; [0) > S| w < < 0>g
I o| « |& |9 = g > > (¢ (U |I57 2
g | S| g |2 |3 DESCRIPTION g |wc| 2| |3 |5 |28E 2
Colwl w a |- |9 I 0F] 2|2 |r|r4lEsRY ©
T |7 & o |4 T o |FY| 8 |Ex|loL|co|gdazZl Ew
E | a o = o o TR Q QWY W= oL =
512 2| S |38 & 20|08| v |Solzt|xZ|23E 81
o la| & o @] o OL|=0| £ |2 2|00 |0e|50n <k
4 49 o Silty Gravel, GM, medium dense, orange
)0 ¥l brown, wet.
cD D
I 124 | 14
r \ o\P
3@3 )
N Kol§
o[\P
P b
~11.1  Silty Sand, SM, medium dense, blue gray, wet.
25 5 | 32 I
107 | 21 2.65
T Sandy Lean Clay, CL, very stiff, blue gray, wet.
30 6 | 13 - I

2.75

Total depth 31.5 feet.

Groundwater encountered at approximately 9.8
feet.

Grout backfilled 4/27/2010.

Blackburn Consulting



LOG OF TEST BORING HA1

NEW LOG OF BORING FORM 1873LOGS.GPJ BLACKBRN.GDT 6/17/10

FILE NO.: 1873.1 DRILLING DATE: 4/27/10 ELEVATION: 49 ft blackburn
PROJECT: Arcata Trail Project DRILLING METHOD: Hand Auger WATER DEPTH (ft): 2.5ft Iti
LOCATION: Arcata, California HAMMER TYPE: DATE OF READING: 4/27/2010 [Nt
CLIENT: Winzler and Kelly LOGGED: RCP CHECKED: RDS TIME OF READING:
FIELD LABORATORY
i © a e 1] 17?
Py o ; 0] > S| w < < 0><g
I ol| « |& |9 = g > > (¥ |4 |I57 2
m S & & |2 DESCRIPTION g |wo| B|E |3 |5 [23F 2
Clwl w a |- |9 T 08 2|2 |ro|rYlEsRY ©
T2l 8] o | | o |FE| 8 |[Ex|oE|on|g§azl E©
tlz| & 2 Xo| 2 E'L\U)'_gU)UJUJV’LIJZO”-' =
512 2| 8 |89 & 20|08| v |Solzt|x2|23E 81
ola|l o D @] o OL|=0| £ |2 2|00 |0e|50n <k
Sandy Silt, ML, soft, dark reddish brown, moist.
1_
2_
’ % “Sandy Clay, CL, stiff, orange brown, moist to
wet.
3_
4—
5_ L -
"Ciayey Sand, SC, medium dense, orange |
6— brown, wet
[ " "Clayey Gravel, GC, medium dense, orange |
brown, wet.
Total depth 7.5 feet.
Groundwater encountered at approximately
2.5 feet.
Backfilled 4/27/2010.

Blackburn Consulting



UNIFIED SOIL CLASSIFICATION (ASTM D 2487-06)

Cc=(D30)?/ D10 XDgo

BLOW COUNT

The number of blows of a 140-Ib. hammer falling
30-inches required to drive the sampler the last
12-inches of an 18-inch drive. The notation 50/4
indicates 4-inches of penetration achieved in 50 blows.

. Shelby tube

PLASTICITY CHART

60 >
For classification of fine-grained soils and
fine-grained fraction of coarse-grained i
| soils. & /

— 50 Equation of "A"-line Q/é/ Q/
= Horizontal at PI=4 to LL=25.5, S o\?\ \,\\\
= then PI=0.73 (LL - 20) AR 7
E 40— ‘an “?‘
Ia) Equation of "U"-line A C v
Z Vertical at LL=16 to PI=7, s /

then PI=0.9 (LL - 8)
E 30 - -
Q 7/
= S lov /
Q 20~ L oA
2 o | MH or OH

/// /
10 =
Z}/ Zeowy77| ML c|>r oL
|
0 |
0 10 16 20 30 40 50 60 70 80 90 100 1

LIQUID LIMIT (LL)

MATERIAL GRAPHIC| GROUP SOIL GROUP
TYPES CRITERIA FOR ASSIGNING SOIL GROUP NAMES SYMBOL | SYMBOL VAMES
GRAVELS G‘;‘;@’E": g |Cu24AND1<Cos<3 [€@°<@ GW |WELL-GRADED GRAVEL
COARSE . OF COARS <5% FINES |Cu <4 AND/OR 1> Cc >3 556:525] GP | POORLY-GRADED GRAVEL
- | >50% OF COARSE e
GRAINED |FRACTION RETAINED V\</3|$HA\élE,5§S FINES CLASSIFY AS ML OR MH GM | SILTY GRAVEL
SOILS ONNO.4SIEVE | 450 FINES [FINES CLASSIFY AS CL OR CH GC | CLAYEY GRAVEL
>50%
RETAINED SANDS gkﬁg’; Cu>6AND1<Cc<3 SW | WELL-GRADED SAND
ONS'I\‘& EZOO v OF COARS <5% FINES |Cu <6 AND/OR 1> Cc> 3 SP | POORLY-GRADED SAND
<50% OF COARSE
FRACTION RETAINED WI'SI'QNF?I\SIES FINES CLASSIFY AS ML OR MH SM | SILTY SAND
ONNO.4SIEVE | 150 FINES |FINES CLASSIFY ASCLORCH |/ SC | CLAYEY SAND
FINE. SILTS AND CLAYS | jnoraanic /A0 PLOTS ON OR ABOVIf t\ LINE CL |LEAN CLAY
GRAINED PI>4 AND PLOTS BELOW "A"LINE| | | | | [ ML [siT
SOILS LIQUID LIMIT <50 ORGANIC |LL (oven dried)<0.75/LL (notdried) [————_—] OL | ORGANIC CLAY OR SILT
>50% @[ RN N
PASSNG | SILTS AND CLAYS | mogaanic | P-OTS ON OR ABOVE A UNERNNY CH |FAT CLAY
NS?E\Z/(I)EO PI PLOTS BELOW "A" LINE MH |ELASTIC SILT
LIQUIDLIMIT>50 ™" 5pcaNIC L (oven dried)<0.75/LL (not dried) >Y OH | ORGANIC CLAY OR SILT
PRIMARILY ORGANIC MATTER, v PT | PEAT
HIGHLY ORGANIC SOILS DARK COLOR, ORGANIC ODOR SE S S S
NOTE: Cu=Dgp/D1o SAMPLE TYPES

10

Auger or backhoe cuttings

C - Consolidation
CP - Compaction Curve
CR - Corrosivity Testing
CU - Consolidated Undrained Triaxial
DS - Direct Shear

El - Expansion Index

P - Permeability
PA - Partical Size Analysis
Pl - Plasticity Index
PP - Pocket Penetrometer

R -R-Value
SE - Sand Equivalent
SG - Specific Gravity
SL - Shrinkage Limit
SW - Swell Potential

TV - Pocket Torvane Shear Test

UC - Unconfined Compression

UU - Unconsolidated Undrained Triaxial
GROUND WATER LEVELS

E Modified California

I] Rock core

ADDITIONAL TESTS

Standard Penetration (SPT)

; Later water level after drilling

¥ Water level at time of drilling

12/17/2009 Boring Test Pit Legend with Graphics.dwg

Auburn, CA 95603

blackburn
consulting

Fax: (530) 887-1495
www.blackburnconsu

11521 Blocker Drive, Ste 110

Phone: (530) 887-1494

Iting.com

BORING LOG / TEST PIT
LEGEND AND SOIL DESCRIPTIONS
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PLAN

SCALE: SEE SCALE BAR

TSHEET | TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT No |SHEETS
01 Hum 101

REGISTERED CIVIL ENGINEER DATE

PLANS APPROVAL DATE

The State of California or its officers or agents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet.

BLACKBURN CONSULTING WINZLER & KELLY
11521 BLOCKER DR., SUITE 110 633 3RD STREET
AUBURN, CA 95603 EUREKA, CA 95521
File No. 18731

NOTES:

1. Field classification of soils was in accordance with the Caltrans Soil & Rock
Logging, Classification, and Presentation Manual (June 2007). See Log of Test
Borings No. 4, "Soil Legend”.

2. Standard Penetration tests were performed in accordance with ASTM D
1586—99 using a hammer operated with an automated drop system. Drill rods
were 1 5/8—inch diameter "A”—rods; sampler was driven with brass liners.

3. "2.4 inch sampler”: ID=2.4 inch, OD=2.9 inch. Driven in same manner as SPT
("1.4 inch”) sampler.

4. Where less than the 0.5 inches of penetration is achieved, the blow count
shown is for that fraction of the interval actually penetrated.

5. If laboratory tests are not shown as being performed, the soil descriptions
presented in the LOTB are based solely on the visual practices described in the
before mentioned Manual.

6. The length of each sampled interval is shown graphically on the boring log.
7. Consistency of soils shown in () where estimated.

8. Groundwater surface (GWS) reflect the fluid level in the borings on the
specified date. Groundwater surface is subject to seasonal fluctuations and may
occur at higher or lower elevations depending on the conditions at any particular
time.

9. Electronic media for plan view provided by Winzler & Kelly, dated 5/10/10.
10. Boring elevations are approximate and based on topography provided by
Winzler & Kelly 2009.

20

10

B1

8.5

10

SANDY CLAY (CL), soft, brown, moist to wet.

Y:\Projects\ 1873.1 Arcata Trail Project\CAD Drawings

- Fat CLAY (CH), soft to medium stiff, blue gray, wet, with pp=0.25 |‘_3‘IEI<EIE©V 1023009 —
- O organics, and strong odor. O —
© [ET24T2 o
[ )
- \
pp=0.25-0.5 (5 IZA3 N\ 43178 .
~ -10 10 —
seams of SANDY lean CLAY. pp=0.5 0571 5 [2.4T4 |
=z Poorly—graded GRAVEL with CLAY and SAND (GP—GC), loose, =z
o blue gray, wet.
O
—_ =20 CLAYEY SAND with GRAVEL (SC), loose, blue gray, wet. 20 —
= Poorly—graded GRAVEL with CLAY and SAND (GP—GC), =
< medium dense, green gray, wet, weakly cemented. <
SANDY lean CLAY (CL), soft to stiff, blue gray, wet, with pp=1.5 [OA IO [Z4L 7]
> _30 organics. interbedded CLAYEY SAND (SC), medium dense, : 30 >
L blue gray, wet, with organics from elev. —24.5 to —29.5 / - "
pp=1.5 (IO 12418 (&4
. () "
Lean CLAY (CL), stiff to very stiff, blue to green gray, wet,
w 40 with organics. pp=1.25—1.75 (12 [2.4] 9 | 40 Ll
pp=2.25-2.5 [19 [2.4T10 |
Poorly—graded GRAVEL with CLAY and SAND (GP—GC),
medium dense, mottled brown and green gray, wet, weakly
-50 cemented. -50
10—30—2009
Terminated at Elev. —47.0
HOR. 1"=20"
VERT. 1"=10
ENGINEERING SERVICES GEOTECHNICAL SERVICES PREPARED FOR THE ERIDCE NO. '
BRAINARD'S SLOUGH CROSSING
FUNCTIONAL SUPERVISOR DRAWN BY: FIELD INVESTIGATION BY: CITY OF ARCATA PROJECT ENGINEER POST MILE
NAME: CHECKED BY: R. Pickard DEPARTMENT OF PUBLIC WORKS LOG OF TEST BORINGS 1 Of 6
T T T REVISION DATES oF
B A B ) N PRI B | |

2 3



4. Where less than the 0.5 inches of penetration is achieved, the blow count

1 2 3 44
— ' SHEET [ TOTAL
- ‘. ol 1O DIST| GOUNTY | ROUTE | toTAL PROJECT | No |SHEETS
|
| Eon A 01| Hum 101
[ i
\‘ | } D ESTERIN PZE@DF]@’E%E@#[Q\,E
|
R REGISTERED CIVIL ENGINEER DATE
T T
1 u \
0 ng—\ PLANS APPROVAL DATE
- — OLD = E: 5 The State of California or its officers or agents
- - R = shall not be responsible for the accuracy or
. ETIEN completeness of electronic copies of this plan sheet.
= ¢ +00 BLACKBURN CONSULTING WINZLER & KELLY
E D + - 11521 BLOCKER DR., SUITE 110 633 3RD STREET
— — - AUBURN, CA 95603 EUREKA, CA 95521
B2 D File No_ 18731
— - - - = - - - - - - - - - - - - NOTES:
1. Field classification of soils was in accordance with the Caltrans Soil & Rock
L ! — N N N Logging, Classification, and Presentation Manual (June 2007). See Log of Test
ot T S 10— Borings No. 4, "Soil Legend”. |
uTL uTL uTL R jum uTL L utL uTL uTL UTL — 2. Standard Penetration tests were performed in accordance with ASTM D
/Z/_L/,ﬁ 1586—99 using a hammer operated with an automated drop system. Drill rods
Q/}/ | were 1 5/8—inch diameter "A”—rods; sampler was driven with brass liners.
J CK‘ ‘ 3. "2.4 inch sampler”: ID=2.4 inch, OD=2.9 inch. Driven in same manner as SPT
APPROXIMATE STATE R/W MIGHWAY 109 | (E) HEADWALL TO REMAN (".4 inch”) sampler.

shown is for that fraction of the interval actually penetrated.

L

20

PLAN

SCALE: SEE SCALE BAR

5. If laboratory tests are not shown as being performed, the soil descriptions
presented in the LOTB are based solely on the visual practices described in the
before mentioned Manual.

6. The length of each sampled interval is shown graphically on the boring log.
7. Consistency of soils shown in () where estimated.

8. Groundwater surface (GWS) reflect the fluid level in the borings on the
specified date. Groundwater surface is subject to seasonal fluctuations and may
occur at higher or lower elevations depending on the conditions at any particular
time.

9. Electronic media for plan view provided by Winzler & Kelly, dated 5/10/10.
10. Boring elevations are approximate and based on topography provided by
Winzler & Kelly 2009.

20

10

10
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Y:\Projects\1873.1 Arcata Trail Project\CAD Drawings

1 2

10—29—
- SANDY lean CLAY (CL), very soft to soft, brown to blue gray, wet, with organics, —
+ O pp=0.5[4 [2.4[ 1 interbedded with CLAYEY SAND (SC), very loose, blue gray, wet, with organics. O -~
[0} o)
:]_) Poorly—graded GRAVEL with SAND (GP), medium dense, blue gray, wet. f_)
N _10 Poorly—graded SAND with GRAVEL (SP), medium dense, blue gray, wet. _10 N
Poorly—graded GRAVEL with SAND (GP), dense, blue gray, wet.
=z pp=0.5 4
@) Poorly—graded GRAVEL with SAND (GP), dense, blue gray, wet, interbedded o
_ -20 with Poorly—graded SAND (SP), dense, blue gray, wet. _20 _
— Poorly—graded GRAVEL with SAND (GP), dense, blue gray, wet, weakly cementied. —
< = Poorly—graded SAND (SP), medium dense, blue gray, wet. -
> SANDY lean CLAY (CL), very stiff, blue gray, wet, with organics, interbedded >
w '30 22 [2.4]7 with CLAYEY SAND (SC), medium dense, blue gray, wet, with organics. -30 w
- 8 |
Ll
10-29-2009 w
-40 Terminated at Elev. —34.5 -40
HOR. 1"=20’
VERT. 1"=10’
ENGINEERING SERVICES GEOTECHNICAL SERVICES PREPARED FOR THE BRIDGE NO.
OLD JACOBY CREEK CROSSING
FUNCTIONAL SUPERVISOR DRAWN BY: M. Robertson FIELD INVESTIGATION BY: CITY OF ARCATA | 55 —
CHECKED BY:  R. Pickard R. Pickard DEPARTMENT OF PUBLIC WORKS LOG OF TEST BORINGS 2 of
REVISION DATES SHEET | OF

3

DISREGARD PRINTS BEARING
EARLIER REVISION DATES ————#=— | | |

3



6/10/2010 12:06 PM

60 \§ B2 2A faretat TS SBOD Briniggs

v HEET | TOTAL
L/ | ! / * / ‘ T DIST| GOUNTY | ROUTE | toTAL PROJECT | No |SHEETS
| l T ! 01| Hum 101
| | >
2 ! -
\ [N]@F&FDDWHUE@TFBN IBRAY EPF ©c DAL [ROAD |«
REGISTERED CIVIL ENGINEER DATE
| | P
| | ,,
: | g B4 PLANS APPROVAL DATE
The State of California or its officers or agents
o = . shall not be responsible for the accuracy or
JACOBY /@ R EE K DR @A I NI&&CQ [§ mmpletmessofe]ech'aniccapiesaftm;plansheet
@ETENTD@N @ﬁé[}’\} —
A BLACKBURN CONSULTING WINZLER & KELLY
/ I I~ 11521 BLOCKER DR., SUITE 110 633 3RD STREET
AUBURN, CA 95603 EUREKA, CA 95521
/ / File No. 18731
/ / NOTES:
- = ,/ - = - = 7‘ - - = Lo ——— 77 - - 1. Field classification of soils was in accordance with the Caltrans Soil & Rock
/ | ( —//77// Logging, Classification, and Presentation Manual (June 2007). See Log of Test
1 = Borings No. 4, "Soil Legend”.
/ ) _/ “'J / /\°7o+oo _ 2. Standard Penetration tests were performed in accordance with ASTM D
uTL o m uTL otL = —A Ut :_—UT//M uTL - 1586—99 using a hammer operated with an automated drop system. Drill rods
1\ QJ / |4y ﬁ were 1 5/8—inch diameter "A”—rods; sampler was driven with brass liners.
— 7 : 3. "2.4 inch sampler”: ID=2.4 inch, OD=2.9 inch. Driven in same manner as SPT
/ (1.4 inch”) sampler.
N 4. Where less than the 0.5 inches of penetration is achieved, the blow count
g shown is for that fraction of the interval actually penetrated.
NORTH 5. If laboratory tests are not shown as being performed, the soil descriptions
MI@HW A Y 109 presented in the LOTB are based solely on the visual practices described in the
) ! before mentioned Manual.
o 10 20 6. The length of each sampled interval is shown graphically on the boring log.
GRAPHIC SCALE 7. Consistency of soils shown in () where estimated.
PLAN 8. Groundwater surface (GWS) reflect the fluid level in the borings on the
specified date. Groundwater surface is subject to seasonal fluctuations and may
SCALE: SEE SCALE BAR ?_ccur at higher or lower elevations depending on the conditions at any particular
ime.
9. Electronic media for plan view provided by Winzler & Kelly, dated 5/10/10.
10. Boring elevations are approximate and based on topography provided by
Winzler & Kelly 2009.
SANDY fat CLAY—FILL (CH), soft, blue gray, wet, with organics. Poorly—graded GRAVEL—FILL (GP), loose, gray, dry. .
SANDY fat CLAY=NATIVE (CH), soft, blue gray, wet, with organics. | Fat CLAY (CH), soft, blue gray, moist to wet, with organics.
—~ ows Elev. 3.5 pp=0.5[6 12.4T T} —~
8 0 P 1 _GWS AA_Elev, 1.5 0 ~
[0) & 12alt D pp=0.5-0.25 512417 @@ [
o L SILTY SAND (SM), loose, blue gray, wet, with organics. [}
— pp=0.25 (4 12413 | |{|[ 79 T08I(©) —
~ '10 > SANDY lean CLAY (CL), very soft, blue gray, wet, with organics. R ErRAE \ IERIE SANDY fat CLAY (CH), soft to stiff, blue gray, wet, with organics. '10 ~
_ -éﬁhT.&! CLAYEY SANDY (SC), loose, blue gray, wet, with organics. ] SILTY SAND (SM), medium dense, blue gray, wet, with organics.
z % Lean CLAY (CL), stiff, blue gray, wet. pp=0.5 (T TZ4T5] Fat CLAY (CH), soft to medium stiff, blue gray, wet, with organics. z
- ° = ¢ pp=1.25 m_e__é 20
- pp=125 [2IRASKLA® g\ jeon cLaY (CL), stiff, blue gray, wet. IO E'—ff&ff*(ga)(s?l;fmbeld'um dense?t b'ushgmy' V:et- =
< . . . a , stiff, blue gray, wet, with organics. <
=1.5[2512.4]17 30 192
- pp=1.0 (14 [2.41% 25196 SﬁklggY|eS%m[():Lgstc)(’Ch;bsxé?rz.lgé|f(f;,mb;:.|e\'le%ax;itﬂeto,rgvgéliﬂcsc‘)rganI?s. ) PP o Poorly—graded SAND (SP), medium dense, medium gray, wet. >
W -30 Lean CLAY (CL), medium stiff to very stiff, blue gray, wet, with organics. o ‘Q Fat CLAY (CH), stiff, blue gray, wet, with organics. _30 W
=1.5-2.5[19 [2.4]5 =1.25 [1712.4T8 )

O PP CLAYEY SAND (SC), medium dense, blue gray, wet, interbedded with 2 E"AYECYLAS?N[(;L(SC)' meg'f‘f‘mblde"“' blue t9'°>|"th‘”et' ‘”T"k'y cemented. U
Ll (ETZaTs sandy clay (CL), stiff, blue gray, wet. pp=2.0-2.25 [16 12.419 | ean (CL), very stiff, blue gray, wet, with organics. N
40 Poorly—graded SAND with CLAY (SP), medium dense, blue gray, wet. > X i L 40

= Poorly—araded SAND (SP), medium dense, blue gray, wet. CLAYEY SAND wnth GRAVEL (SC), medium dense, blue gray, wet, _wnth interbedded layers of sandy -
my_ GLAYEY GRAVEL (GC), medium dense, blue gray, wet, un—cemented clay (CL), very stiff, blue gray, wet, and clayey gravel (GC), medium dense, blue gray, wet.
z”; to moderately cemented. CLAYEY GRAVEL (GC), dense, gray green, wet.
50 pp=1.5[14 [2.4]8 | Lean CLAY (CL), stiff, gray green, wet, with organics. 50
46 [2.4]9 CLAYEY GRAVEL (GC), dense, green gray, wet, weakly to _2009
M moderately cemented.
10-28-2009 Terminated at Elev. —49.75
60 Terminated at Elev. —52.0 erminated at Hev. —4%. 60
HOR. 1"=10'
VERT. 1"=10'
ENGINEERING SERVICES GEOTECHNICAL SERVICES PREPARED FOR THE BRIDGE NO. JACO BY CREEK BRIDGE
FUNCTIONAL SUPERVISOR DRAWN BY: M. Robertson FIELD INVESTIGATION BY: CITY OF ARCATA PROJECT ENGINEER POST MILE
NAME: CHECKED BY:  R. Pickard R. Pickard DEPARTMENT OF PUBLIC WORKS LOG OF TEST BORINGS 3 of
T T T REVISION DATES SHEET | OF
smewsassnae || REEE BRECRINS e . | | | |
3 4
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1 2 3 4
HEET | TOTAL
S _ N DIST| COUNTY | ROUTE | toTAL PROJECT | No |SHEETS
—_— @® N\ 01| Hum 101
\ 2 N —
\ @ L ~ .
— 2 P — = e T
_——_ _ - © T T —— 7 @ REGISTERED CIVIL ENGINEER DATE
? - 1
& < - /
@ </ e / PLANS APPROVAL DATE
© D © g — / / The State of California or its officers or agents
@ e — shall not be responsible for the accuracy or
@ N = — = — completeness of electronic copies of this plan sheet.
2 N o ————— o —
N 2 R //_/\
A0 BLACKBURN CONSULTING WINZLER & KELLY
,’ = = 11521 BLOCKER DR., SUITE 110 633 3RD STREET
) | Ll b Ll = J'___p..\__-}——%—— I AUBURN, CA 95603 EUREKA, CA 95521
l (EE  RBATLROAD| BRIDGES 5/ 11 == ﬁ%ﬁEHéJr,L |_File No, 18731
T 1T —L [ 1 N
' - | = NOTES:
i 80+00 B3T+00 §~)‘ i [=_p2roe—10 ! T 1. Field classification of soils was in accordance with the Caltrans Soil & Rock
T ' N ! R R ——— — _i\\’ Logging, Classification, and Presentation Manual (June 2007). See Log of Test
— — < Borings No. 4, "Soil Legend”.
~ 2. Standard Penetration tests were performed in accordance with ASTM D
~N N 1586—99 using a hammer operated with an automated drop system. Drill rods
J X~ - - - - - R7W- — - - - - - - - - - - _\ -~ 3 - = were 1 5/8—inch diameter "A”—rods; sampler was driven with brass liners.
\ N \\w& 3. "2.4 inch sampler”: ID=2.4 inch, OD=2.9 inch. Driven in same manner as SPT
DIKE UTN uTL UTL uTL uTL uTL uTL uTL UTL uTL UTL ("1.4 inch”) sampler.
DIKE DIKE DIKE 4. Where less than the 0.5 inches of penetration is achieved, the blow count
ASPH CONC CONC shown is for that fraction of the interval actually penetrated.
5. If laboratory tests are not shown as being performed, the soil descriptions
- - M presented in the LOTB are based solely on the visual practices described in the
\2/\>/ <: To Eureka HIGHWAY 101 before mentioned Manual.
B, = & ] 5 6. The length of each sampled interval is shown graphically on the boring log.
APPROXIMATE STATE R/WA 7. Consistency of soils shown in () where e_stimatec_i. _
8. Groundwater surface (GWS) reflect the fluid level in the borings on the
i NORTH specified date. Groundwater surface is subject to seasonal fluctuations and may
o occur at higher or lower elevations depending on the conditions at any particular
g PLAN time.
o 20 “w 9. Electronic media for plan view provided by Winzler & Kelly, dated 5/10/10.
SCALE: SEE SCALE BAR =, 10. Boring elevations are approximate and based on topography provided by
- GRAPHIC SCALE Winzler & Kelly 2009.
10 - SANDY fat CLAY (CH), soft, brown, moist. 10
. — 29—
. pp=0.5-0.75 [ 2 [2.4T T} Fat CLAY (CH), soft to medium stiff, blue gray, wet, with organics. s
+ O pp=0.5 [5 12.412 N\\© Scattered seams of sandy clay. O +
[ [
[0} =0.75-1.0 [6 [2.4]3 N\ 37 [82] [
- pp=0.75-1.01 6 [2.413 % STTEZI, v tean cLAY (CL), soft, blue gray, wet. -
~ '10 2512414 - |6D) Poorly—graded SAND with SILT (SP), medium dense, blue gray, wet. -10 ~
= (6 245 Y Fat CLAY (CH), soft to stiff, blue gray, wet, with organics. =
O o
—_ -20 pp=0.75 [6 [2.4]6 N\ 52 [68] 20 Z
— —
< 053 11 [2.417 N\ 58 <
> >
W -30 pp=1.25-1.5 [TATZABN -30 -
- ER\ -
L L
'40 Poorly—graded GRAVEL with CLAY (GP—GC), medium dense, mottled orange '40
brown and green gray, wet, weakly to moderately cemented.
CLAYEY GRAVEL with SAND (GC), medium dense to very dense, mottled brown
and olive brown, wet, weakly to moderately cemented.
10-28-2009
Terminated at Elev. —49.25
HOR. 1"=20’
VERT. 1"=10
ENGINEERING SERVICES GEOTECHNICAL SERVICES PREPARED FOR THE BRIDGE NO. GANNON SLOUGH BRI DGE
FUNCTIONAL SUPERVISOR DRAWN BY: M. Robertson FIELD INVESTIGATION BY: CITY OF ARCATA PROJECT ENGINEER POST MILE
NAME: cHECKED BY: R, Pickard R. Pickard DEPARTMENT OF PUBLIC WORKS LOG OF TEST BORINGS 4 of
T T T REVISION DATES SHEET | OF
B A B ) N PRI B | |
1 [ 2 3 4
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20

(

E) CONC RETAINING WALL & ELECT
BOX TO REMAIN & BE PROTECTED.

(E) 24" EXPOSED PIPE TO
REMAIN & BE PROTECTED

GRAPHIC SCALE /

PLAN

SCALE: SEE SCALE BAR

(E) 15°, 4", & 3" EXPOSED PIPES
TO REMAIN & BE PROTECTED

(E) FOOT BRIDGE ON LARGE SANITARY
N & BE PROTECT]

DIST | COUNTY
01| Hum 101

SHEET | TOTAL
ROUTE TOTAL PROJECT No |SHEETS

REGISTERED CIVIL ENGINEER DATE

PLANS APPROVAL DATE

The State of California or its officers or agents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet.

BLACKBURN CONSULTING
11521 BLOCKER DR., SUITE 110
AUBURN, CA 95603

File No_ 18731

WINZLER & KELLY
633 3RD STREET
EUREKA, CA 95521

NOTES:
1. Field classification of soils was in accordance with the Caltrans Soil & Rock
Logging, Classification, and Presentation Manual (June 2007). See Log of Test

Borings No. 4, "Soil Legend”. |

2. Standard Penetration tests were performed in accordance with ASTM D
1586—99 using a hammer operated with an automated drop system. Drill rods
were 1 5/8—inch diameter "A”—rods; sampler was driven with brass liners.

3. "2.4 inch sampler”: ID=2.4 inch, OD=2.9 inch. Driven in same manner as SPT
(".4 inch”) sampler.

4. Where less than the 0.5 inches of penetration is achieved, the blow count
shown is for that fraction of the interval actually penetrated.

5. If laboratory tests are not shown as being performed, the soil descriptions
presented in the LOTB are based solely on the visual practices described in the
before mentioned Manual.

6. The length of each sampled interval is shown graphically on the boring log.
7. Consistency of soils shown in () where estimated.

8. Groundwater surface (GWS) reflect the fluid level in the borings on the
specified date. Groundwater surface is subject to seasonal fluctuations and may
occur at higher or lower elevations depending on the conditions at any particular
time.

9. Electronic media for plan view provided by Winzler & Kelly, dated 5/10/10.
10. Boring elevations are approximate and based on topography provided by
Winzler & Kelly 2009.

20

10

B7
11.2

Fat CLAY (CH), stiff, blue gray, moist.

10

SANDY fat CLAY (CH), soft to stiff, olive gray, moist, FILL.
Poorly—graded GRAVEL (GP), loose, light gray, dry, (trench backfill).
=1.0[22124TT },
~ SANDY fat CLAY (CH), medium stiff, blue gray, moist. PP ~
) )
o 0 1 _ pp=0_75é v, 0.1 O o
—27—09 <
° Fat CLAY (CH), medium stiff, blue gray, wet. \ Lean CLAY with SAND (CL), medium stiff, blue gray, wet, with organics. °
“— 3 ;- o
kgt Well—graded SAND (SW), loose, medium gray, wet. 7y Well—graded SAND with SILT (SW), medium dense, blue gray, wet,
— -10 2 ¥4 20 TI08] poorly—graded SAND (SP). loose. medium gray. wet (16 [Z4[4 kT8 [Tzi)interbedded with clayey sand (SC), medium dense, blue gray, wet. -10 -~
i
z i z
= 5L
o N . . . ' . i o
_ _ \ Fat CLAY (CH), medium stiff to very stiff, blue gray, wet, with organics. Fat CLAY (CH), medium stiff, blue gray, wet, with organics. -
- ~-20 pp=1.0 DT T0 243 N\ 28172] [ —/ —— gro s 20
— -
< pp=1.0 (6 12417 <
> < : >
" -30 pp=1.75-2.25 2T TZATZ NG o0 (e SANDY fat CLAY (CH), very stiff, blue gray, wet. -30 >
_ \ § _
o pp=1.5-1.75 &m Poorly—graded SAND (SP), very dense, blue gray, wet. w
Poorly—graded SAND (SP), di d t d , di , wet.
_40 3 corymgrade (SP), medium dense to very dense, medium gray, we Poorly—graded SAND (SP), loose, blue gray, wet. _40
i Poorly—graded SAND (SP), very dense, blue gray, wet, with interbedded
seams of silty sands (SM), very dense, blue gray, wet, weakly cemented.
'50 [%/091[2.4 < Poorly—graded GRAVEL (GP), very dense, blue gray, wet, weakly to '50
10-27-2009  Moderately cemented. CLAYEY SAND (SC), medium dense, blue gray, wet.

-60

Terminated at

Elev. —49.22

Al
10—-27-2009

-60

Terminated at Elev. —55.30

PROFILE

HOR. 1"=20"
VERT. 1"=10
ENGINEERING SERVICES GEOTECHNICAL SERVICES PREPARED FOR THE ERDEE RO BUTCHER SLOUGH BRIDGE
FUNCTIONAL SUPERVISOR DRAWN BY: M. Robertson FIELD INVESTIGATION BY: CITY OF ARCATA PROJECT ENGINEER POST MILE
NAME: oo v R Prokara R. Pickard DEPARTMENT OF PUBLIC WORKS LOG OF TEST BORINGS 5 of 6
REVISION DATES SHEET OF

ORIGINAL SCALE IN INCHES
FOR REDUCED PLANS 0

1 2

3

cu 01
EA

EARLIER REVISION DATES ——— &=

DISREGARD PRINTS BEARING | | |

3
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REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL, (JUNE, 2007)

APPARENT DENSITY OF COHESIONLESS SOILS

DIST

COUNTY ROUTE

TSHEE T
TOTAL PROJECT No

TOTAL
SHEETS

01

Hum 101

Description SPT Ngo —Value (Blows / 12 in.
GROUP SYMBOLS AND NAMES FIELD AND LABORATORY P hid ( / )
Graphic,/Symbol Group Names Graphic/Symbol Group Names TESTING Very Loose 0-4 REGISTERED CIVIL ENGINEER DATE
¢ Lean CLAY
Well—graded GRAVEL Lean CLAY with SAND - Loose 5-10
CW | Well—graded GRAVEL with SAND Lean CLAY with GRAVEL © Consolidation (ASTM D 2435-04) e P
CL SANDY lean CLAY edium Dense - PLANS APPROVAL DATE
Poorly—graded GRAVEL SANDY lean CLAY with GRAVEL €D Collapse Potential (ASTM D 5333-03) ——
GP Poorly—graded GRAVEL with SAND GRAVELLY lean CLAY Dense 31 — 50 The State of California or its officers or agents
oorly—grade wi GRAVELLY lean CLAY with SAND c N e (CTM 216-08) shall not be responsible for the accuracy or
i - leten f electroni ies of this plan sheet.
OW—GM | Well—graded GRAVEL with SILT SETY SHAY with SAND empaction Lurve Very Dense > 50 completeness of electronic copies of this p. A
Well—graded GRAVEL with SILT and SAND LML gl,!(r:ln[;YCIéﬁ}(l'YWigliAgRAVEL @ Cg_ll:rMosé\::'gy 1(:,‘?I’M3tin‘322 M 417) BLACKBURN CONSULTING WINZLER & KELLY
ell— e VEL with CLAY i ( ’ ’ 11521 BLOCKER DR., SUITE 110 633 3RD STREET
GW—GC le! ”Sﬁ.ﬂg Cg gﬁiv& h OLAY and SAND §$§3EYLLS'YLT5TL$YLA¢YL X'\'(th GRAVEL @ Consolidoted Undrained MOISTURE AUBURN, CA 95603 EUREKA, CA 95521
or SILTY CLAY and SAND D) an GRAVELLY SILTY CLAY with SAND Triaxial (ASTM D 4767-04) Description Criteria |_File No. 18731
b SILT .
GP—GM goor:y—grojej ggxgt w:: 2:3 - §:H Wi?ﬁ EQ'XBE ) ©9 Direct Shear (ASTM D 3080-04) ory Absence of moisture, dusty, dry to the
X oorly—grade ! on Wi touch CONSISTENCY OF COHESIVE SOILS
ML SANDY SILT i — .
‘ EOO%YL PR, FRAVEL with CLAY SANDY ST with GRAVEL €D Expansion Index (ASTM D 4829-03) Voot Damp but no visible water TS Bocket —
7 GP=GC | poorly—graded GRAVEL with CLAY and GRAVELLY SILT . Description | Compressive Penetrometer | \1ooqirement (tsf) Field Approximation
SAND (or SILTY CLAY and SAND) GRAVELLY SILT with SAND (M Moisture Content (ASTM D 2216-05) Visible free water, usually soil is Strength (tsf) |Measurement (tsf)
SILTY GRAVEL ORGANIC lean Clay ) Wet below water table Easil trated I inch
GM . ORGANIC lean Cluy with SAND Organic Content—% Very Soft <0.25 <0.25 <0.12 asily penetrated several inches
SILTY GRAVEL with SAND ORGANIC lean Clay with GRAVEL (ASTM D 2974-07) 4 ) ) ) by fist
/ oL SANDY ORGANIC lean CLAY
6 | CHAYEY GRAVEL R e CLAY wuith GRAVEL | | () Permeability (CTM 220-05) PERCENT OR PROPORTION OF SOILS Soft 0.25 to 0.50 | 02510 050 | 012 t0 025 | LISIY penetrated several inches
CLAYEY GRAVEL with SAND / GRAVELLY ORGANIC lean CLAY with SAND € Fortice Size pnoiss Desermtion p— by thumb
Go—gM | SLTY: CLAYEY GRAVEL ORGANIS ST with sand (AST™ D 422-63) (2002) Trace Particles are present but estimated to Medium Stiff | 0.50 to 1.0 0.50 to 1.0 0.25 to 0.50 | henetrated several inches by
SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL Plasticity Index (AASHTO T 90-00) be less than 5%
OL | SANDY ORGANIC SILT Liquid Limit (AASHTO T 89-02) Readily indented by thumb but
Sw Well—graded SAND EQQ%LE\?%?&N%TS&M GRAVEL Few 5 to 10% Stiff Tto2 Tto2 0.50 to 1.0 penetr)«/:)ted only wi{h great effort
— i Point Load Ind ASTM D 5731-05
Well—graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND €) Point Load Index ( ) Little 15 to 25%
Fat CLAY Very Stiff 2 to 4 2 to 4 1.0 to 2.0 Readily indented by thumbnail
sp Poorly—graded SAND . Fat CLAY with SAND @ Pressure Meter Some 30 to 45% Y Y Y
Poorly—graded SAND with GRAVEL cH guAt'\l[():lY.AfthgEA(YBRAVEL Indented by thumbnail with
o]
Sy | Well-graded SAND with SLT SANDY fot GLAY with GRAVEL €P) Pocket Penetrometer Mostly 50 to 100% Hard > 4.0 > 4.0 > 2.0 difficulty
— . GRAVELLY fat CLAY
| Well—graded SAND with SILT and GRAVEL GRAVELLY fat CLAY with SAND ® R—Value (CTM 301-00)
s ¥Vell ﬁ_roded SAg\lD with CLAY Elastic SILT A PARTICLE SIZE
| SW=SC | Well—graded SAND with CLAY and GRAVEL Elostie ST M L 6D Sand Equivalent (CTM 217-99) — -
or SILTY CLAY and' GRAVEL) MH SANDY elastic SILT Description Size PLASTICITY OF FINE-GRAINED SOILS
sp_gy | Poorly-graded SAND with SILT ggx%Lf:fSﬁ'C ?ILTsz'th GRAVEL GQ Specific Gravity (AASHTO T 100-06) Boulder >12 in.
- " elastc ipti i it
Poorly—graded SAND with SILT and GRAVEL CRAVELLY clostic SILT with SAND Cobble 3 to 12 in. Description Criteria
sP_sc P°°'3§YL‘H}'°8E,§Y§‘AND with CLAY r 828?“:8 ;g',: 8tﬁ¥ with SAND €D Shrinkage Limit (ASTM D 427-04) Gravel Coarse 3/4 to 3 in. Nonplastic A 1/8—in. thread cannot be rolled at any water content.
- Poorl raded S with CLAY and ; v 1 i
BV Lor S 2 B A e SR AT on | SR Gt AT ah SRAVEL @) Swell Potential (ASTM D 4546-03) Fine No. 4 to 3/4 in. e thread oo barels be. ralled ang the |  be tormed when arier tham 1
SILTY SAND SANDY ORGANIC fat CLAY with GRAVEL Coarse No. 10 to No. 4 Low e thread can barely be rolled and the lump cannot be formed when drier than the
SM SILTY SAND with GRAVEL GRAVELLY ORGANIC fat CLAY ) Pocket Torvane Sand Medium No. 40 to No. 10 plastic fimit.
A GRAVELLY ORGANIC fat CLAY with SAND U fined G . Soil = No. 200 1o No. 40
sc CLAYEY SAND 858?“:8 ::g:zg g:H with SAND @ (:Sc_lg'a IBemGngSSSIOn o! ne o o Mo . The thread is easy to roll and not much time is required to reach the plastic limit.
CLAYEY SAND with GRAVEL ORGANIC elastic SILT with GRAVEL Unconfined Compression—Rock Medium The thread cannot be rerolled after reaching the plastic limit. The lump crumbles
h — hen drier than the plastic limit.
OH | SANDY ORGANIC elastic SILT (ASTM D 2938-95) (2002) w P
So_gy | SLTY. CLAYEY SAND géx%_l?ﬁ%/gggmeéastlic t$ILTS IE«Tith GRAVEL @ Unconsolidated Undrained CEMENTATION
SILTY, CLAYEY SAND with GRAVEL GRAVELLY ORGANIG olastic SILT with SAND Triaxial ( ASTM D 2850-03) Description Criteria It takes considerable time rolling and kneading to reach the plastic limit. The thread
vz . . _ - - High can be rerolled several times after reaching the plastic limit. The lump can be formed
PT PEAT 5///j 828?“:8 28”: with SAND @ Unit Weight (ASTM D 2937-04) Weak Crumbles or breaks with handling or without crumbling when drier than the plastic limit.
7 ORGANIG SOIL with GRAVEL little finger pressure
f//j OH SANDY ORGANIC SOIL @ Vane Shear (AASHTO T 223-96) (2004) Crumbles or breaks with considerable
COBBLES =7 SANDY ORGANIC SOIL with GRAVEL Moderate finger pressure
COBBLES and BOULDERS / e GRAVELLY ORGANIC SOIL -
BOULDERS E GRAVELLY ORGANIC SOIL with SAND Strong Will not crumble or break with finger BOREHOLE IDENTIFICATION
pressure
Symbol | Hole Type Description
8 8 c <
5 5 0 2
§ § = 5 A Auger Boring
=| Hole 1.D. =| Hole 1.D. 3 Hole 1D 3 Hole 1D
Top Hole El. Top Hole El C- e i i
P - P , Top Hole El. Top Hole El. A R Rotary drilled boring
Cusing driven —s— / 8l 121 Ground water . P Rotary percussion boring (air)
mple ID No. <—Dﬁcrlgtlon of materials (U‘;‘f: P29§ IS hrc‘m 3 30 /_ surface /NC
Size of Sampler (in.) . Dr Denslg (pef) Rorerder with % in. Elev. No count recorded P P g i .
Unconfined y y (P h 94 Bote Tesured _/2 ressure measure R Rotary drilled diamond core
gg:n gﬁsi(‘esf Other Lab Tests rop or as noted) Pushed g g:z:,?enst'egi Bfrsicggn Pressure measured
Elev. - . . .
QP; N=Value 7 70, Dote measured P bescrintion of materials Driving rate in ° area) divided by E’; 3§pi:2|en;s;) HD Hand driven (1—inch soil tube)
—push iumme, Material change P ?ecpnds Bse{ 1|2 in. 1575 z;est?:rzl t;'::\“eeu"stured - » HA Hand Auger
or as noted . . using a anley o
Estimated material change Pulled Pipe MB 156 1 91 . . .
Lohdss Yowe " bo 158 pcisien B ® | 0o | Dyomic Cone Penctration Boring
penetration during the Soil /Rock boundary P >Sample taken cone, or as noted) 60
initial 0.5 in. interval 43 2 % A CPT Cone Penetration Test (ASTM D 5778-95)
13 - : .
?%?ﬁgzdig l::!?{dsuge e 5 Refusal -'- 154|,—180/0.9 , Friction Ratio (%) Tip Bearing (MPa) D o Other
after the mitial 0.5 Tn. Boring Date Boring Date Boring Dat 100 200 Boring Date
interval Hommer Energ;ell'?n;:(?c?t(e;R a)t Elev77= Terminated at Elev. = oring Date
)=z
ROTARY BORING HAND BORING DYNAMIC CONE PENETRATION BORING CONE PENETRATION TEST (CPT) SOUNDING SOIL LEGEND
ENGIEEERNEER3ER\HERSICES GEGGHHTUHIIBRICSERHREE ES PREPARED FOR THE BRIDGE NO. ALL BRI DG ES
FUNCTIONAL SUPERVISOR DRAWN BY: M. RobdtREARED BY M. Robertson FIELD INVESTIGATION BY: CITY OF ARCATA PROJECT ENGINEER POST MILE
NAME: CHECKED BY: R. Pickar@ECKED BY R. Pickard DEPARTMENT OF PUBLIC WORKS LOG OF TEST BORINGS 6 Of 6
T T T REVISION DATES oF
B R B ) N RS B | |
1 [ 3 4



Summary of Hand Probes

Probe Station and Push to ;:)c;[t?(le
Number Offset (ft) Depth (ft) Depth (ft)
P1 162+33 11L 0.5 0.5
P2 162+33 11L 1.7 11.4
P3 161+82 12L 1.5 6.3
P4 161+22 10L 1.7 8.6
P5 160+84 13L 1.2 2.2
P6 160+20 1.3 4.1
P7 159+92 1.3 3.1
P8 159+62 1.1 2.7
P9 161+82 12L 1.3 1.3
P10 161+22 10L 1.1 1.1
P11 160+84 13L 1.4 1.4
P12 95+40 10L 3.0 3.0
P13 91+60 8L 3.0 3.0
P14 90+50 10L 1.3 1.3
P15 85+30 8L 3.0 3.0
P16 78+55 8R 2.5 2.5
P17 68+50 8L 3.0 3.0
P18 67+10 10R 3.0 3.0
P19 63+75 10R 2.5 2.5
P20 61+25 9R 3.0 3.0
P21 51+35 8R 3.0 3.0
P22 46+40 10R 3.0 3.0
P23 41+50 10R 3.0 3.0
P24 35+25 8R 3.0 3.0
P25 30+25 10R 3.0 3.0

Notes:

1 Probes were pushed with a 3-foot hand
probe to refusal or maximum depth

2 Where the probe depth exceeds push
depth, a 1.25-inch rod was driven with
a 10-Ib hammer with a 18-inch drop.

3 Probes driven into the stiff clay
developed high adhesion to rod.
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Particle Size Distribution Report
R a1k S L ACE AL IS L LML &
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o, +3" % Gravel % Sand % Fines
i Coarse Fine Coarse Medium Fine Silt i Clay
0.0 0.0 17.5 11.7 7.1 41.4 22.3
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Very Dark Greenish Gray Clayey SAND with Gravel
3/4" 100.0
172" 99.0
3#/51 g;g Atterberg Limits
) PL= LL= Pi=
#8 72.3
#16 67.5 Coefficients
#30 65.4 Dgo= 6.5663 Dgs= 5.3083 Deo= 0.3205
#50 58.6 Dgg= 0.2216 D3p= 0.1121 D15=
#100 37.3 D1g= Ci= c~
#200 223 Classification
uscs= sc AASHTO=
Remarks
¥ (no specification provided)
Sample Number: B1-5C Depth: 25.0"-25.5'
Date: 11-7-09
Blackburn Consulting Client: Winzler and Kelly
Project:  Arcata Trail Project
Auburn, CA Project No: 1873.1 Figure

Tested By: ECH

Checked By: KLC




Particle Size Distribution Report
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o, +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.0 0.0 0.8 43.8 55.4
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) Very Dark Greenish Gray Sandy Lean CLAY
#4 100.0
#8 100.0
zég 1888 Atterberg Limits
) PL= LL= Pl=
#50 98.0
#100 77.4 Coefficients
#200 55.4 Dgo= 0.2171 Dgs= 0.1866 Dgg= 0.0872
D5p= D30= Dy5=
D1p= Cu= Cc=
Classification
USCS= CL AASHTO=
Remarks
* (no specification provided)
Sample Number: B3-3C Depth: 31.0-31.5'
Date: 11-7-09
Blackburn Consulting Client: Winzler and Kelly
Project: Arcata Trail Project
Auburn, CA Project No: 1873.1 Figure

Tested By: ECH

Checked By: KLC
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GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Silt | Clay
0.0 0.0 0.0 0.0 0.2 13.2 86.6
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Very Dark Greenish Gray Fat CLAY
#4 100.0
#8 100.0
z;g ggg Atterberg Limits
#50 99.6 PL= 28 LL= 55 Pi= 27
ﬁmo 95.5 Coefficients
200 86.6 Dgp= 0.0955 Dgs= De0=
Dg = D3Q= D1§—
D10= Cy= Cc=
Classification
USCS= CH AASHTO= A-7-6(27)
Remarks
* (no specification provided)
Sample Number: B4-2 B Depth: 10.5-11.0'
Date: 11-7-09
Blackburn Consulting Client: Winzler and Kelly
Project: Arcata Trail Project
Auburn, CA Project No: 1873.1 Figure

Tested By: KLC

Checked By: KLC
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse  Medium | Fine Silt | Clay
0.0 0.0 0.0 0.5 1.8 ‘ 56.0 41.7
SIEVE PERCENT SPEC. PASS? Material Description
SIZE FINER PERCENT (X=NO) Bluish black SILTY SAND
#4 100.0
#8 100.0
5 I
Z%g 333 Atterberg Limits
#30 977 PL= NP LL= NV Pl= NP
#50 97.7 Coefficients
#100 69.0 Dgp= 0.2349 Dgs= 0.2092 Dgo= 0.1220
#200 41.7 D5o= 0.0943 D3p= D15=
D1o= Cu= Cc=
Classification
USCS= sM AASHTO= A-4(0)
Remarks
¥ (no specification provided)
Source of Sample: Boring B4 Depth: 15.5-16.0'
Sample Number: 3b Date: 11/16/2009

Blackburn Consulting Client: Winzler and Kelly

Project: Arcata Trail Project

W. Sacramento, CA Project No: 1873.1 Figure

Tested By: MAR Checked By: MAR
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
0 Coarse Fine Coarse Medium Fine Silt } Clay
0.0 0.0 0.0 0.0 0.3 7.7 92.0
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Very Dark Greenish Gray Fat CLAY
#16 100.0
#30 100.0
#0 292 Atterberg Limits
#100 94.3 PL= LL= Pl=
#200 92.0 -
Coefficients
Dgo= Dgs5= Dgo=
D5o= D30= D15=
D1p= Cu= Cc=
Classification
USCS= AASHTO=
Remarks
* (no specification provided)
Sample Number: B4-7C Depth: 36.0'-36.5'
Date: 11-7-09
Blackburn Consulting Client: Winzler and Kelly
Project: Arcata Trail Project
Auburn, CA Project No: 1873.1 Figure

Tested By: ECH

Checked By: KLC




Particle Size Distribution Report
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 9.8 6.9 24.7 53.6 5.0
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Very Dark Greenish Gray Poorly Graded SAND with Silt
3/4" 100.0
12" 98.4
3/8 269 Atterberg Limits
fd 20.2 pL= LL= PI=
#8 84.6
#16 79.1 Coefficients
#30 70.7 Dgo= 4.6168 Dgs= 2.4627 Dgo= 0.4390
#50 418 Dgo= 0.3526 D3g= 0.2393 D15= 0.1725
#100 10.4 D1g= 0.1421 C,= 3.09 Cc= 092
#200 50 Classification
USCS= SP-SM AASHTO=
Remarks
* (no specification provided)
Sample Number: B5-4 B Depth: 19.5'-20.0'
Date: 11-7-09
Blackburn Consulting Client: Winzler and Kelly
Project: Arcata Trail Project
Auburn, CA Project No: 1873.1 Figure

Tested By: ECH

Checked By: KLC




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel - % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 2.4 4.0 3.8 11.0 78.8
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO) Dark Gray Fat CLAY
3/4" 100.0
172" 98.1
38 or.6 Atterberg Limits
#4 97.6 PL= LL= Pl=
#8 94.3 - a -
#16 92.3 Coefficients
#30 90.7 Dgp= 0.4556 Dgg= 0.1627 Deo=
#50 88.6 Dgo= D3p= D4g=
50 30 15
#100 84.4 D1g= Cy= Ce=
.8
1200 8 Classification
USCS= CH AASHTO=
Remarks
¥ (no specification provided)
Sampie Number: B7-2 B Depth: 10.5-11.0"
Date: 11-7-09
Blackburn Consulting Client: Winzler and Kelly
Project:  Arcata Trail Project
Auburn, CA Project No:  1873.1 Figure

Tested By: ECH

Checked By: KLC




Particle Size Distribution Report
= c c % c £ E"E o o o o o 8 <Dt 8
© o> N °x & % § 23 8 ¥x8
100 ﬁ’\o\\
90 b \
80 \
70 :
o \
L 60 [
<
TS
E =
L
&
L 40
o
30}
20
10
0
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm. |
% +3° % Gravel % Sand % Fines
? Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.5 2.2 15.1 36.8 454
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) Very Dark Gray Clayey SAND
3/8" 100.0
#4 99.5
i J7.8 Atterberg Limits
#16 94.7 PL= LL= Pl=
#30 87.6 - a -
#50 753 Coefficients
#100 58.8 Dgg= 0.7215 Dgs= 0.5028 Dgp= 0.1582
#200 454 Dgn= 0.0969 D3p= Dqg=
50 30 15
D10= Cu= Cc=
Classification
USCS= sC AASHTO=
Remarks
¥ (no specification provided)
Sample Number: B8-4 B Depth: 20.5-21.0'
Date: 11-7-09
B'aCkburn Consulting Client: Winzler and Kelly
Project:  Arcata Trail Project
Auburn, CA Project No:  1873.] Figure

Tested By: ECH

Checked By: KLC




LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
L Very Dark Greenish Gray Fat CLAY 55 28 27 99.8 86.6 CH
Project No. 1873.1 Client: Winzler and Kelly Remarks:
Project: Arcata Trail Project
® Depth: 10.5-11.0' Sample Number: B4-2 B
Blackburn Consulting
Auburn, CA Figure

Tested By: KLC Checked By: KLC




Project Name

Unconfined Compression Test

ASTM D 2166-00
Arcata Trail Project

Project Number 1873.1
Sample Bl-4c Depth 20.0-20.5
Sample Description Very Dark Bluish Gray Lean CLAY (CL)
Date 11/10/2009 Tested By: KISB

Moisture Density

Test Results

Maximum Load (Ib)
Deflection at Max. Load (in)
Axial Strain at Max. Load

Average Cross-Sectional Area (in?)

Original Sample Length 5.58
Original Diameter (in) 2.39
Sample Area (in?) 4.49
Sample Weight (g) 689.80
Wet Sample Weight (g) 428.80
Tare Number SS
Tare Weight (g) 104.80
Dry Sample Weight (g) 311.10
Dry Weight (g) 206.3
Water Weight (g) 117.7
Percent Moisture (%)* 57.1
Wet Density (pcf) 105.0
Dry Density (pcf) 66.8

Remarks: * % moisture taken after test.

Compression Tests

Dial reading @ O Ib

0.000

Compressive Strength (tsf)

41.0
0.755
13.5%
5.19
0.57

Unconfined Compression Test Readings

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
4.000 0.029 25.000 0.302 36.000 0.569 39.000 0.839
5.000 0.046 25.000 0.319 37.000 0.585 39.000 0.856
7.000 0.063 26.000 0.336 37.000 0.602 39.000 0.872
7.000 0.080 27.000 0.353 38.000 0.619 39.000 0.887
10.000 0.098 28.000 0.370 38.000 0.635 39.000 0.904
11.000 0.115 29.000 0.387 39.000 0.652 39.000 0.920
12.000 0.132 30.000 0.404 38.000 0.669 40.000 0.937
14.000 0.149 30.000 0.420 39.000 0.690 39.000 0.953
15.000 0.167 31.000 0.436 39.000 0.706 39.000 0.970
16.000 0.184 33.000 0.453 39.000 0.723 39.000 0.986
17.000 0.201 34.000 0.469 39.000 0.739 39.000 1.002
20.000 0.219 33.000 0.485 41.000 0.755 39.000 1.018
20.000 0.235 34.000 0.502 39.000 0.772 39.000 1.035
21.000 0.252 34.000 0.519 39.000 0.789 39.000 1.051
22.000 0.269 35.000 0.536 39.000 0.805
24.000 0.286 35.000 0.552 39.000 0.823




Project

Arcata Trail Project
Project Number

1873.1
blackburn Sample Flumber
CDﬁSUlﬁng Material Description
Very Dark Bluish Gray Lean CLAY (CL)

Tested By
KISB

ASTM D 2166-00

Stress vs Strain

45.0
40.0 ~

35.0 -
30.0 -
25.0 A
20.0 A
15.0 -
10.0 -
5.0

O-O 1 1 1 1 1
0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% 16.0% 18.0% 20.0%
Axial Strain (%)

Stress (load-Ib)

Wet Density (pcf) 105.0
Dry Density (pcf) 66.8
% Moisture 57.1

Unconfined Compressive Strength (tsf) 0.57




Project Name

Unconfined Compression Test

ASTM D 2166-00
Arcata Trail Project

Project Number 1873.1
Sample B1l-7c Depth 35.0-35.5
Sample Description Very Dark Bluish Gray Sandy CLAY (CL)
Date 11/10/2009 Tested By: KISB
Moisture Density Test Results
Maximum Load (Ib) 27.0
Original Sample Length 5.51 Deflection at Max. Load (in) 0.290
Original Diameter (in) 2.38 Axial Strain at Max. Load 5.3%
Sample Area (in%) 4.45 Average Cross-Sectional Area (in°) 4.70
Sample Weight (g) 765.20 Compressive Strength (tsf) 0.41
Wet Sample Weight (g) 517.2 =
Tare Number VV =
Tare Weight (g) 104.9
Dry Sample Weight (g) 418.8
Dry Weight (g) 313.9
Water Weight (g) 98.4
Percent Moisture (%)* 31.3
Wet Density (pcf) 118.9
Dry Density (pcf) 90.5

Remarks: * % moisture taken after test.

Compression Tests

Dial reading @ O Ib

0.000

Unconfined Compression Test Readings

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.040 11.000 0.132 22.000 0.224 26.000 0.312
3.000 0.046 12.000 0.138 23.000 0.229 26.000 0.318
3.000 0.052 13.000 0.144 24.000 0.235 26.000 0.324
4.000 0.058 14.000 0.150 24.000 0.240 25.000 0.330
5.000 0.063 14.000 0.155 25.000 0.246 25.000 0.335
5.000 0.070 15.000 0.161 25.000 0.252 24.000 0.341
6.000 0.075 16.000 0.167 26.000 0.257 24.000 0.347
6.000 0.080 16.000 0.172 26.000 0.263 25.000 0.352
6.000 0.086 17.000 0.179 26.000 0.268 24.000 0.357
7.000 0.092 19.000 0.184 26.000 0.274 23.000 0.363
8.000 0.098 19.000 0.190 26.000 0.279 20.000 0.369
8.000 0.104 20.000 0.195 26.000 0.285 20.000 0.375
8.000 0.109 20.000 0.202 27.000 0.290 19.000 0.380
8.000 0.115 20.000 0.207 26.000 0.295 17.000 0.386
9.000 0.120 21.000 0.213 26.000 0.302 16.000 0.392
10.000 0.126 22.000 0.218 26.000 0.307 16.000 0.396




Project
Arcata Trail Project
Project Number
blackburn 1873.1
Sample Number
Bl-7c
Material Description
Very Dark Bluish Gray Sandy CLAY (CL)
Tested By
KISB

consulting

ASTM D 2166-00

Stress vs Strain

30.0

25.0

20.0 -

15.0 1

Stress (load-Ib)

10.0 -

5.0 -

0.0 . . .
0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0% 7.0%
Axial Strain (%)

Wet Density (pcf) 118.9
Dry Density (pcf) 90.5
% Moisture 31.3

Unconfined Compressive Strength (tsf) 0.41




Project Name

Unconfined Compression Test

ASTM D 2166-00
Arcata Trail Project

Project Number 1873.1
Sample B2-2b Depth 10.5-11.0
Sample Description Very Dark Bluish Gray Sandy CLAY (CL)
Date 11/10/2009 Tested By: KISB
Moisture Density Test Results
Maximum Load (Ib) 13.0
Original Sample Length 5.32 Deflection at Max. Load (in) 0.133
Original Diameter (in) 2.40 Axial Strain at Max. Load 2.5%
Sample Area (in%) 4.53 Average Cross-Sectional Area (in°) 4.65
Sample Weight (g) 873.90 Compressive Strength (tsf) 0.20
Wet Sample Weight (g) 559.4 e '
Tare Number uu
Tare Weight (g) 105.7
Dry Sample Weight (g) 488.0
Dry Weight (g) 382.3
Water Weight (g) 71.4
Percent Moisture (%)* 18.7
Wet Density (pcf) 138.0
Dry Density (pcf) 116.3

Remarks: * % moisture taken after test.

Compression Tests

Dial reading @ O Ib

0.000

Unconfined Compression Test Readings

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.009 11.000 0.099 12.000 0.192 8.000 0.281
4.000 0.014 11.000 0.105 12.000 0.198 8.000 0.287
4.000 0.020 11.000 0.110 11.000 0.203 8.000 0.292
4.000 0.025 12.000 0.116 11.000 0.209 7.000 0.298
5.000 0.031 12.000 0.122 11.000 0.215 7.000 0.304
6.000 0.036 11.000 0.128 10.000 0.221 7.000 0.309
6.000 0.042 13.000 0.133 10.000 0.226 7.000 0.315
5.000 0.048 13.000 0.139 10.000 0.232 7.000 0.320
7.000 0.053 13.000 0.145 9.000 0.238 6.000 0.326
7.000 0.059 13.000 0.151 9.000 0.243 6.000 0.331
8.000 0.065 13.000 0.157 8.000 0.249 6.000 0.337
8.000 0.071 13.000 0.163 8.000 0.254 6.000 0.343
9.000 0.077 13.000 0.169 8.000 0.259 6.000 0.349
9.000 0.082 13.000 0.174 7.000 0.265 5.000 0.354
10.000 0.088 12.000 0.180 8.000 0.271 5.000 0.360
11.000 0.093 12.000 0.186 7.000 0.276 5.000 0.366




blackburn

consulting

Project
Arcata Trail Project
Project Number
1873.1
Sample Number
B2-2b
Material Description
Very Dark Bluish Gray Sandy CLAY (CL)
Tested By
KISB

ASTM D 2166-00

Stress (load-Ib)

Stress vs Strain

14.0

12.0 1

10.0 A

8.0 -

2.0

0.0
0.0%

1.0% 2.0% 3.0% 4.0% 5.0% 6.0%
Axial Strain (%)

7.0%

Wet Density (pcf) 138.0
Dry Density (pcf) 116.3
% Moisture 18.7

Unconfined Compressive Strength (tsf) 0.20




Project Name

Unconfined Compression Test

ASTM D 2166-00
Arcata Trail Project

Project Number 1873.1
Sample B3-2c Depth 21.0-21.5
Sample Description Very Dark Bluish Gray Sandy CLAY (CL)
Date 11/11/2009 Tested By: KISB

Moisture Density

Test Results
Maximum Load (Ib)

Original Sample Length 5.17 Deflection at Max. Load (in)
Original Diameter (in) 2.40 Axial Strain at Max. Load
Sample Area (in?) 452 Average Cross-Sectional Area (in°)
Sample Weight (g) 844.70 Compressive Strength (tsf)
Wet Sample Weight (g) 523.9
Tare Number NN
Tare Weight (g) 103.7
Dry Sample Weight (g) 462.1
Dry Weight (g) 358.4
Water Weight (g) 61.8
Percent Moisture (%)* 17.2
Wet Density (pcf) 137.7
Dry Density (pcf) 117.5

Remarks: * % moisture taken after test.

Compression Tests

Dial reading @ O Ib

0.000

Unconfined Compression Test Readings

12.0
0.190
3.7%
4.70
0.18

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.029 8.000 0.121 11.000 0.213 10.000 0.303
3.000 0.035 9.000 0.127 10.000 0.218 11.000 0.309
3.000 0.040 8.000 0.132 10.000 0.224 10.000 0.314
4.000 0.046 9.000 0.138 10.000 0.230 10.000 0.320
4.000 0.051 9.000 0.144 10.000 0.235 10.000 0.325
5.000 0.057 9.000 0.150 10.000 0.241 10.000 0.330
5.000 0.063 9.000 0.156 10.000 0.247 11.000 0.336
7.000 0.069 10.000 0.162 10.000 0.252 10.000 0.342
5.000 0.075 10.000 0.168 10.000 0.258 10.000 0.348
7.000 0.081 10.000 0.173 11.000 0.264 10.000 0.353
7.000 0.086 10.000 0.179 11.000 0.270 9.000 0.358
7.000 0.092 10.000 0.184 10.000 0.275 10.000 0.364
7.000 0.098 12.000 0.190 10.000 0.281 10.000 0.370
8.000 0.104 12.000 0.196 10.000 0.286 9.000 0.376
8.000 0.109 10.000 0.201 10.000 0.292 9.000 0.382
8.000 0.116 11.000 0.207 10.000 0.297 9.000 0.387




blackburn

consulting

Project
Arcata Trail Project
Project Number
1873.1
Sample Number
B3-2c
Material Description
Very Dark Bluish Gray Sandy CLAY (CL)
Tested By
KISB

ASTM D 2166-00

Stress (load-Ib)

Stress vs Strain

14.0

12.0 1

10.0 A

8.0 -

2.0

0.0
0.0%

1.0% 2.0% 3.0% 4.0% 5.0% 6.0%
Axial Strain (%)

7.0%

Wet Density (pcf) 137.7
Dry Density (pcf) 117.5
% Moisture 17.2

Unconfined Compressive Strength (tsf) 0.18




Project Name

Unconfined Compression Test

ASTM D 2166-00
Arcata Trail Project

Project Number 1873.1
Sample B4-4c Depth 21.0-21.5
Sample Description Very Dark Bluish Gray Sandy CLAY (CL)
Date 11/11/2009 Tested By: KISB

Moisture Density

Test Results
Maximum Load (Ib)

Original Sample Length 5.50 Deflection at Max. Load (in)
Original Diameter (in) 2.38 Axial Strain at Max. Load
Sample Area (in?) 4.44 Average Cross-Sectional Area (in°)
Sample Weight (g) 875.70 Compressive Strength (tsf)
Wet Sample Weight (g) 560.4
Tare Number TT
Tare Weight (g) 105.1
Dry Sample Weight (g) 488.5
Dry Weight (g) 383.4
Water Weight (g) 71.9
Percent Moisture (%)* 18.8
Wet Density (pcf) 136.6
Dry Density (pcf) 115.1

Remarks:

Compression Tests

* 06 moisture taken after test.

Dial reading @ O Ib

0.000

Unconfined Compression Test Readings

22.0
0.148
2.7%
4.56
0.35

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
4.000 0.033 19.000 0.124 19.000 0.216 11.000 0.305
3.000 0.039 19.000 0.130 18.000 0.221 11.000 0.310
5.000 0.044 20.000 0.136 17.000 0.227 10.000 0.316
5.000 0.050 20.000 0.142 17.000 0.232 10.000 0.321
7.000 0.055 22.000 0.148 16.000 0.238 8.000 0.327
7.000 0.061 20.000 0.153 16.000 0.243 9.000 0.332
8.000 0.067 21.000 0.159 16.000 0.249 9.000 0.338
10.000 0.072 21.000 0.165 16.000 0.255 8.000 0.344
11.000 0.078 20.000 0.171 16.000 0.260 8.000 0.349
12.000 0.084 20.000 0.176 15.000 0.266 7.000 0.355
13.000 0.089 20.000 0.182 15.000 0.272 8.000 0.361
14.000 0.095 20.000 0.188 13.000 0.277 7.000 0.365
15.000 0.101 20.000 0.193 13.000 0.283
16.000 0.107 20.000 0.199 12.000 0.288
17.000 0.113 19.000 0.205 11.000 0.294
18.000 0.118 19.000 0.210 11.000 0.299




Project
Arcata Trail Project
Project Number
blackburn 1873.1
Sample Number
B4-4c
Material Description
Very Dark Bluish Gray Sandy CLAY (CL)
Tested By
KISB

consulting

ASTM D 2166-00

Stress vs Strain

25.0

20.0 A

15.0 -

10.0 A

Stress (load-Ib)

5.0

0.0 T T T T T T
0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0%

Axial Strain (%)

7.0%

Wet Density (pcf) 136.6
Dry Density (pcf) 115.1
% Moisture 18.8

Unconfined Compressive Strength (tsf) 0.35




Project Name

Unconfined Compression Test

ASTM D 2166-00
Arcata Trail Project

Project Number 1873.1
Sample B5-7b Depth 34.5-35.0
Sample Description Bluish Gray Lean CLAY (CL)
Date 11/11/2009 Tested By: KISB

Moisture Density

Test Results

Maximum Load (Ib)
Deflection at Max. Load (in)
Axial Strain at Max. Load

Average Cross-Sectional Area (in?)

Original Sample Length 5.65
Original Diameter (in) 2.39
Sample Area (in?) 4.49
Sample Weight (g) 669.50
Wet Sample Weight (g) 402.80
Tare Number QQ
Tare Weight (g) 105.60
Dry Sample Weight (g) 293.70
Dry Weight (g) 188.1
Water Weight (g) 109.1
Percent Moisture (%)* 58.0
Wet Density (pcf) 100.6
Dry Density (pcf) 63.7

Remarks: * % moisture taken after test.

Compression Tests

Dial reading @ O Ib

0.000

Compressive Strength (tsf)

37.0
0.651
11.5%
5.07
0.53

Unconfined Compression Test Readings

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.029 28.000 0.302 35.000 0.568 36.000 0.838
5.000 0.046 30.000 0.318 36.000 0.584 36.000 0.854
7.000 0.064 31.000 0.335 36.000 0.601 37.000 0.871
9.000 0.081 29.000 0.352 36.000 0.617 36.000 0.887
11.000 0.098 30.000 0.369 36.000 0.634 37.000 0.903
13.000 0.115 31.000 0.386 37.000 0.651 37.000 0.919
15.000 0.132 32.000 0.402 36.000 0.667 37.000 0.936
16.000 0.150 32.000 0.419 37.000 0.689 36.000 0.953
18.000 0.167 33.000 0.436 35.000 0.706 37.000 0.969
20.000 0.184 33.000 0.452 36.000 0.722 37.000 0.986
23.000 0.201 33.000 0.469 37.000 0.738 37.000 1.003
24.000 0.218 34.000 0.485 36.000 0.755 36.000 1.019
21.000 0.235 34.000 0.501 36.000 0.772 36.000 1.032
24.000 0.252 34.000 0.518 37.000 0.788
25.000 0.268 36.000 0.535 37.000 0.806
26.000 0.285 35.000 0.551 36.000 0.822




Project

Arcata Trail Project
Project Number

1873.1
blackburn Sample Number
CDﬁSUlﬁng Material Description
Bluish Gray Lean CLAY (CL)

Tested By
KISB

ASTM D 2166-00

Stress vs Strain
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15.0 1

Stress (load-Ib)

10.0 1

5.0

0.0 . . .
0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% 16.0%
Axial Strain (%)

Wet Density (pcf) 100.6
Dry Density (pcf) 63.7
% Moisture 58.0

Unconfined Compressive Strength (tsf) 0.53




Project Name

Unconfined Compression Test

ASTM D 2166-00
Arcata Trail Project

Project Number 1873.1
Sample B6-3c Depth 31.0-31.5
Sample Description Very Dark Bluish Gray Lean CLAY (CL)
Date 11/11/2009 Tested By: KISB

Moisture Density

Test Results

Maximum Load (Ib)
Deflection at Max. Load (in)
Axial Strain at Max. Load

Average Cross-Sectional Area (in?)

Original Sample Length 5.81
Original Diameter (in) 2.38
Sample Area (in?) 4.45
Sample Weight (g) 729.60
Wet Sample Weight (g) 446.00
Tare Number WW
Tare Weight (g) 104.70
Dry Sample Weight (g) 334.20
Dry Weight (g) 229.5
Water Weight (g) 111.8
Percent Moisture (%)* 48.7
Wet Density (pcf) 107.5
Dry Density (pcf) 72.3

Remarks: * % moisture taken after test.

Compression Tests

Dial reading @ O Ib

0.000

Compressive Strength (tsf)

52.0
0.906
15.6%
5.27
0.71

Unconfined Compression Test Readings

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.012 26.000 0.286 43.000 0.554 51.000 0.824
5.000 0.028 27.000 0.302 43.000 0.571 51.000 0.841
7.000 0.045 29.000 0.319 45.000 0.587 52.000 0.857
7.000 0.062 30.000 0.336 46.000 0.604 52.000 0.873
11.000 0.079 31.000 0.354 46.000 0.620 51.000 0.890
11.000 0.096 32.000 0.370 46.000 0.637 52.000 0.906
13.000 0.114 33.000 0.387 47.000 0.653 52.000 0.922
15.000 0.131 34.000 0.404 48.000 0.676 52.000 0.939
16.000 0.149 35.000 0.420 48.000 0.692 52.000 0.955
18.000 0.167 36.000 0.437 48.000 0.708 52.000 0.971
20.000 0.184 38.000 0.454 49.000 0.726 52.000 0.988
20.000 0.201 40.000 0.470 49.000 0.742 52.000 1.005
21.000 0.218 41.000 0.487 50.000 0.758 52.000 1.021
24.000 0.235 40.000 0.504 50.000 0.775 52.000 1.038
24.000 0.252 41.000 0.520 50.000 0.791 52.000 1.055
25.000 0.269 42.000 0.537 51.000 0.808 52.000 1.071




Project
Arcata Trail Project
Project Number
1873.1
blackburn Sample Humber
CDﬁSUlﬁng Material Description
Very Dark Bluish Gray Lean CLAY (CL)
Tested By
KISB

ASTM D 2166-00

Stress vs Strain
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Axial Strain (%)

Wet Density (pcf) 107.5
Dry Density (pcf) 72.3
% Moisture 48.7

Unconfined Compressive Strength (tsf) 0.71




Project Name

Unconfined Compression Test

ASTM D 2166-00
Arcata Trail Project

Project Number 1873.1
Sample B6-5¢ Depth 46.0-46.5
Sample Description Very Dark Bluish Gray Lean CLAY (CL)
Date 11/11/2009 Tested By: KISB

Moisture Density

Test Results

Maximum Load (Ib)
Deflection at Max. Load (in)
Axial Strain at Max. Load

Average Cross-Sectional Area (in?)

Original Sample Length 5.77
Original Diameter (in) 2.38
Sample Area (in?) 4.45
Sample Weight (g) 804.80
Wet Sample Weight (g) 557.80
Tare Number CC
Tare Weight (g) 155.10
Dry Sample Weight (g) 460.70
Dry Weight (g) 305.6
Water Weight (g) 97.1
Percent Moisture (%)* 31.8
Wet Density (pcf) 1194
Dry Density (pcf) 90.6

Remarks: * % moisture taken after test.

Compression Tests

Dial reading @ O Ib

0.000

Compressive Strength (tsf)

93.0
0.929
16.1%
5.30
1.26

Unconfined Compression Test Readings

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.010 36.000 0.281 67.000 0.546 88.000 0.815
3.000 0.027 38.000 0.298 69.000 0.563 88.000 0.831
6.000 0.044 40.000 0.314 70.000 0.580 90.000 0.847
7.000 0.061 41.000 0.331 72.000 0.596 90.000 0.864
9.000 0.078 44.000 0.348 73.000 0.613 91.000 0.880
12.000 0.095 45.000 0.364 75.000 0.629 92.000 0.896
13.000 0.112 48.000 0.381 75.000 0.646 92.000 0.913
17.000 0.129 50.000 0.398 78.000 0.668 93.000 0.929
18.000 0.146 52.000 0.415 79.000 0.684 93.000 0.945
20.000 0.163 53.000 0.432 80.000 0.700 93.000 0.963
22.000 0.181 56.000 0.448 82.000 0.716 93.000 0.979
24.000 0.198 58.000 0.464 82.000 0.733 93.000 0.995
27.000 0.215 60.000 0.480 84.000 0.749 93.000 1.011
29.000 0.231 61.000 0.497 84.000 0.766 93.000 1.028
31.000 0.248 64.000 0.513 85.000 0.783 93.000 1.044
34.000 0.265 66.000 0.530 87.000 0.798 93.000 1.061




Project

Arcata Trail Project
Project Number

1873.1
blackburn sample Number
CDﬁSUlﬁng Material Description
Very Dark Bluish Gray Lean CLAY (CL)

Tested By
KISB

ASTM D 2166-00

Stress vs Strain
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Axial Strain (%)

Stress (load-Ib)

Wet Density (pcf) 119.4
Dry Density (pcf) 90.6
% Moisture 31.8

Unconfined Compressive Strength (tsf) 1.26




Project Name

Unconfined Compression Test

ASTM D 2166-00
Arcata Trail Project

Project Number 1873.1
Sample B7-6¢ Depth 31.0-31.5
Sample Description Very Dark Gray Lean CLAY (CL)
Date 11/12/2009 Tested By: KISB
Moisture Density Test Results
Maximum Load (Ib) 49.0
Original Sample Length 5.70 Deflection at Max. Load (in) 0.925
Original Diameter (in) 2.39 Axial Strain at Max. Load 16.2%
Sample Area (in%) 4.47 Average Cross-Sectional Area (in°) 5.34
Sample Weight (g) 744.00 Compressive Strength (tsf) 0.66
Wet Sample Weight (g) 497.90 ]
Tare Number RR
Tare Weight (g) 105.00
Dry Sample Weight (g) 371.40
Dry Weight (g) 266.4
Water Weight (g) 126.5
Percent Moisture (%)* 47.5
Wet Density (pcf) 111.1
Dry Density (pcf) 75.3

Remarks: * % moisture taken after test.

Compression Tests

Dial reading @ O Ib

0.000

Unconfined Compression Test Readings

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.016 20.000 0.290 36.000 0.559 47.000 0.829
4.000 0.033 22.000 0.306 37.000 0.575 48.000 0.845
6.000 0.049 23.000 0.324 38.000 0.591 48.000 0.861
7.000 0.067 24.000 0.341 39.000 0.608 48.000 0.878
9.000 0.084 25.000 0.357 39.000 0.624 48.000 0.894
9.000 0.102 26.000 0.375 40.000 0.641 48.000 0.910
11.000 0.119 27.000 0.392 41.000 0.657 49.000 0.925
12.000 0.136 28.000 0.408 42.000 0.680 48.000 0.942
12.000 0.154 29.000 0.425 43.000 0.697 48.000 0.958
14.000 0.171 29.000 0.441 43.000 0.713 48.000 0.975
15.000 0.188 30.000 0.458 43.000 0.729 48.000 0.992
16.000 0.205 31.000 0.474 44.000 0.745 48.000 1.008
16.000 0.222 33.000 0.491 45.000 0.762 48.000 1.024
18.000 0.239 34.000 0.508 46.000 0.779 48.000 1.040
19.000 0.256 34.000 0.525 48.000 0.795 47.000 1.057
20.000 0.273 35.000 0.542 47.000 0.812




Project
Arcata Trail Project
Project Number
1873.1
blackburn sample Number
CDﬁSUlﬁng Material Description
Very Dark Gray Lean CLAY (CL)
Tested By
KISB

ASTM D 2166-00

Stress vs Strain
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Wet Density (pcf) 111.1
Dry Density (pcf) 75.3
% Moisture 47.5

Unconfined Compressive Strength (tsf) 0.66




Unconfined Compression Test
ASTM D 2166-00

Project Name Arcata Trail Project
Project Number 1873.1
Sample B8-2¢ Depth 11.0-11.5
Sample Description Very Dark Bluish Gray Clayey SAND (SC)
Date 11/12/2009 Tested By: KISB
Moisture Density Test Results
Maximum Load (Ib) 30.0
Original Sample Length 5.42 Deflection at Max. Load (in) 0.420
Original Diameter (in) 2.39 Axial Strain at Max. Load 7.7%
Sample Area (in%) 4.50 Average Cross-Sectional Area (in°) 4.88
Sample Weight (g) 809.30 Compressive Strength (tsf) 0.44
Wet Sample Weight (g) 451.00
Tare Number PP
Tare Weight (g) 105.10
Dry Sample Weight (g) 380.00
Dry Weight (g) 274.9
Water Weight (g) 71.0
Percent Moisture (%)* 25.8
Wet Density (pcf) 126.2
Dry Density (pcf) 100.3

Remarks: * % moisture taken after test.

Compression Tests

| Dialreading@01lb | 0.000

Unconfined Compression Test Readings

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.015 17.000 0.196 29.000 0.399 29.000 0.575
4.000 0.026 18.000 0.208 29.000 0.410 29.000 0.586
5.000 0.037 18.000 0.219 30.000 0.420 27.000 0.597
6.000 0.048 20.000 0.230 29.000 0.431 26.000 0.608
7.000 0.059 21.000 0.242 29.000 0.442 25.000 0.618
7.000 0.071 22.000 0.253 29.000 0.453 25.000 0.629
8.000 0.083 25.000 0.265 29.000 0.464
9.000 0.095 23.000 0.276 29.000 0.475
9.000 0.107 25.000 0.286 29.000 0.487
10.000 0.118 25.000 0.298 29.000 0.498
11.000 0.129 26.000 0.308 29.000 0.509
12.000 0.141 27.000 0.320 29.000 0.520
13.000 0.152 28.000 0.331 29.000 0.531
14.000 0.163 29.000 0.343 29.000 0.542
15.000 0.174 29.000 0.376 29.000 0.554
16.000 0.185 29.000 0.388 29.000 0.565




Project
Arcata Trail Project
Project Number
1873.1
blackburn sample Number
CDﬁSUlﬁng Material Description
Very Dark Bluish Gray Clayey SAND (SC)
Tested By
KISB

ASTM D 2166-00

Stress vs Strain
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% Moisture 25.8

Unconfined Compressive Strength (tsf) 0.44




Project Name

Unconfined Compression Test

ASTM D 2166-00
Arcata Trail Project

Project Number 1873.1
Sample B8-7c Depth 36.0-36.5
Sample Description Very Dark Bluish Gray Lean CLAY (CL)
Date 11/12/2009 Tested By: KISB

Moisture Density

Test Results
Maximum Load (Ib)

Original Sample Length 5.80 Deflection at Max. Load (in)
Original Diameter (in) 2.38 Axial Strain at Max. Load
Sample Area (in?) 4.44 Average Cross-Sectional Area (in°)
Sample Weight (g) 688.30 Compressive Strength (tsf)
Wet Sample Weight (g) 385.90
Tare Number SS
Tare Weight (g) 104.80
Dry Sample Weight (g) 277.80
Dry Weight (g) 173.0
Water Weight (g) 108.1
Percent Moisture (%)* 62.5
Wet Density (pcf) 101.7
Dry Density (pcf) 62.6
Remarks: * % moisture taken after test.

Compression Tests

Dial reading @ O Ib

0.000

Unconfined Compression Test Readings

48.0
1.006
17.3%
5.37
0.64

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.018 25.000 0.288 41.000 0.556 45.000 0.826
5.000 0.034 25.000 0.305 43.000 0.573 45.000 0.843
7.000 0.051 26.000 0.323 42.000 0.589 46.000 0.859
9.000 0.068 27.000 0.340 43.000 0.606 45.000 0.876
11.000 0.085 28.000 0.356 43.000 0.624 46.000 0.892
13.000 0.101 29.000 0.373 41.000 0.640 46.000 0.909
15.000 0.119 30.000 0.389 43.000 0.657 46.000 0.926
16.000 0.136 30.000 0.407 43.000 0.678 47.000 0.942
17.000 0.154 31.000 0.423 44.000 0.695 46.000 0.958
19.000 0.172 32.000 0.439 43.000 0.710 47.000 0.974
20.000 0.189 35.000 0.456 44.000 0.727 47.000 0.990
20.000 0.206 36.000 0.473 43.000 0.744 48.000 1.006
21.000 0.223 37.000 0.490 44.000 0.761 48.000 1.023
22.000 0.238 38.000 0.506 44.000 0.777 48.000 1.039
24.000 0.254 39.000 0.523 44.000 0.793 48.000 1.056
25.000 0.271 39.000 0.539 43.000 0.810 48.000 1.072




Project
Arcata Trail Project
Project Number
1873.1
blackburn sample Number
CDﬁSUlﬁng Material Description
Very Dark Bluish Gray Lean CLAY (CL)
Tested By
KISB

ASTM D 2166-00

Stress vs Strain
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Axial Strain (%)

Wet Density (pcf) 101.7
Dry Density (pcf) 62.6
% Moisture 62.5

Unconfined Compressive Strength (tsf) 0.64




CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION UscCs AASHTO
Greenish black Fat CLAY CH
Project No. 1873.1 Client: Winzler and Kelly Remarks:

Project: Arcata Trail Project

Source: Boring Bl

Sample No.: 1b Elev./Depth: 4.5-5.0'

Blackburn Consulting
W. Sacramento, CA

97.7% Fines, Liquidity Index = 0.9

Figure




CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION USCS AASHTO
Bluish black SILTY SAND M A-4(0)
Project No. 1873.1 Client: Winzler and Kelly Remarks:

Project: Arcata Trail Project

Source: Boring B4

Sample No.: 3b Elev./Depth: 15.5-16.0'

Blackburn Consuiting
W. Sacramento, CA

Figure




CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION USCS AASHTO
Very dark greenish gray Fat CLAY with organics CH
Project No. 1873.1 Client: Winzler and Kelly Remarks:

Project: Arcata Trail Project

Source: Boring BS

Sample No.: 2b Elev./Depth: 9.5-10.0'

Blackburn Consulting
W. Sacramento, CA
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CONSOLIDATION TEST REPORT

-.0390
N
-.0195
N\
« \\
0000 NG
o~ \
\\\ AN
\\ N
0195 N \
: N N
\\ N\
\\ N
NN
: 0390 N
c NN
= NN
= N\
= NN\
] NN\
T oses N\
< \
o \
> N\
& N\
R N\
© o780 u\
Oy ;
~~~\"\ \\
T~
N\\
0975 ~
\\\
\\\~~ \
—— N\
o\l
A170
IN
1365 \\
N
1560 55———>5 50 00200 500 000 2000 5000 70000 20000
Applied Pressure - psf
Natural Dry Dens Overburden P Initial Void
: LL Pl | Sp. Gr. C C C \
Saturation | Moisture (pcf) P (psf) (psf) ¢ r Ratio
118.0% 302 % 97.7 31 12 2.7 1100 516 0.15 0.03 0.691
) MATERIAL DESCRIPTION USCS AASHTO
Greenish black Lean CLAY with SAND & some organics CL
Project No. 1873.1 Client: Winzler and Kelly Remarks:

Project: Arcata Trail Project

Source: Boring B7

Sample No.: 2¢ Elev./Depth: 11.0-11.5'

Blackburn Consulting
W. Sacramento, CA

Figure




Sunland Analytical
11353 Pyrites Way, Suite 4
Rancho Cordova, CA 95670

(916) 852-8557

Date Reported 11/13/2009
Date Submitted 11/09/2009

To: Ken Colburn
Blackburn Consulting
11521 Blocker Dr. Ste. 110
Auburn, CA 95603

From: Gene Oliphant, Ph.D. \ Randy Horney xféi
General Manager \ Lab Manager f%?u
The reported analysis was requested for the following location:
Location : 1873.1/ARCATA TRAIL Site ID : B3-3B.
Your purchase order number is 1873.1.
Thank you for your business.

* For future reference to this analysis please use SUN # 57006-115352.

EVALUATION FOR SOIL CORROSION

Soil pH 7.42

Minimum Resistivity 0.23 ohm-cm (x1000)

Chloride 1115.0 ppm 00.11150 %

Sulfate 114.0 ppm 00.01140 %
METHODS

pH and Min.Resistivity CA DOT Test #643
Sulfate CA DOT Test #417, Chloride CA DOT Test #422




unland Analytical

11353 Pyrites Way, Suite 4
Rancho Cordova, CA 95670

(916) 8

To: ZKen Colburn
Blackburn Consulting
11521 Blocker Dr. Ste. 110
Auburn, CA 95603

From: Gene Oliphant, Ph.D. \ Randy Horne
General Manager \ Lab Manager

The reported analysis was requested
Location 1873.1/ARCATA TRAIL Site I
Your purchase order number is 1873.1.

Thank you for your business.

* For future reference to this analysis

EVALUATION FO

Soil pH 8.15

Minimum Resistivity 0.09

Chloride 4228.1 ppm

Sulfate 248.0 ppm
METHODS

pH and Min.Resistivity CA
Sulfate CA DOT Test #417,

52-8557

Date Reported 11/13/2009
Date Submitted 11/09/2009

Y

\
/Zif&

for the following location:
D : B5-3B.

please use SUN # 57006-115353.

R SOIL CORROSION

ohm-cm (x1000)

00.42281

O\O

00.02480 %

DOT Test #643
Chloride CA DOT Test #422




Sunland Analytical
11353 Pyrites Way, Suite 4
Rancho Cordova, CA 95670
(916) 852-8557

Date Reported 11/13/2009
Date Submitted 11/09/2009

To: Ken Colburn
Blackburn Consulting
11521 Blocker Dr. Ste. 110
Auburn, CA 95603

™
From: Gene Oliphant, Ph.D. \ Randy Hornexffggk
General Manager \ Lab Manager

The reported analysis was requested for the following location:
Location : 1873.1/ARCATA TRAIL Site ID : B6-4B.
Your purchase order number is 1873.1.

Thank you for your business.

* For future reference to this analysis please use SUN # 57006-115354.

EVALUATION FOR SOIL CORROSION

Soil pH 8.21

Minimum Resistivity 0.27 ohm-cm (x1000)

Chloride 1088.1 ppm 00.10881 %

Sulfate 19.2 ppm 00.00192 %
METHODS

pE and Min.Resistivity CA DOT Test #643
Sulfate CA DOT Test #417, Chloride CA DOT Test #422




APPENDIX C

As-Built Log of Test Borings (Caltrans):

Jacoby Creek (10/4/55)
Gannon Slough (10/4/55)

blackburn

Geotechnical = Construction Services = Forensics

consulting
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