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1. Introduction

Jacobs Engineering Group Inc. (Jacobs) has been contracted by the Clark Regional Wastewater District
to provide design services for Phase 5B Improvements supporting the new proposed facilities at the
Salmon Creek Treatment Plant (SCTP). This Geotechnical Data Report (GDR) summarizes the existing
geotechnical data as applicable to the new facilities as well as the results of a geotechnical subsurface
exploration performed at the proposed Secondary Clarifier 5.

1.1 Purpose and Scope

This GDR summarizes the subsurface and foundation conditions for the project and presents the findings
to the design team, owner, and for inclusion in bidding documents for contractor’s information.

The scope of work consisted of the following items:

1) Reviewing existing geotechnical data collected from the SCTP site, including previous soil borings
and laboratory testing

2) Performing an exploratory soil boring in the vicinity of the proposed Secondary Clarifier 5 to a total
depth of 51.5 feet below ground surface (bgs)

3) Performing laboratory testing of selected samples recovered during drilling
4) Preparing this GDR

1.2 Description of Project Facilities

The SCTP is located in the northwest area of Vancouver, Washington as show on Figure 1. The main
facilities to be added as part of the Phase 5B project include a new secondary clarifier (No. 5) and new
aeration basin (No. 7). A few small ancillary facilities are also planned. The new facilities are summarized
as follows:

Aeration Basin 7 — The new basin will be constructed immediately east of existing Aeration Basin 6 and
will be connected using the provisions for future expansion included in the original design of Aeration
Basin 6. The new basin will be a reinforced concrete structure, approximately 40-feet wide by 180-feet
long with a bottom of slab elevation of 23.5 feet. Geotechnical design and construction analysis and
recommendations for this facility will be based on previous subsurface explorations performed in the
vicinity of the proposed structure.

Secondary Clarifier 5 — The new secondary clarifier will be constructed adjacent to and west of existing
Secondary Clarifier 4. It will be a circular, reinforced concrete basin approximately 120 feet in diameter.
The structure will be partially above grade with a larger portion of the structure below grade with a bottom
of slab elevation of 20 feet. Existing ground surface elevation in the vicinity of the proposed clarifier
ranges from 32 feet to 36 feet. Geotechnical design and construction analysis and recommendations for
this facility will be based on data from the recent subsurface exploration (soil boring), located at the site of
Secondary Clarifier 5, as well as existing explorations in the area.

The Phase 5B, Package 1 contract does not include design of either the Aeration Basin 7 or Secondary
Clarifier 5, but only the smaller ancillary facilities. These are described generally as follows:

Smaller Ancillary Structures

e Preliminary/Primary Odor Control — Series of small structures (less than 15-foot-wide blower facilities
and 12-foot-diameter bio-trickling towers) that will be constructed at-grade with a bearing pressure of
less than 1,500 psf on mat foundations

e Solids Process Odor Control — Approximately 20-foot by 30-foot, lightly loaded at-grade structure on
mat foundation



o Facility 89 — Oil Storage Building - Approximately 20-foot by 30-foot, lightly loaded concrete masonry
unit walled structure on mat foundation

Although the Phase 5B, Package 1 work does not include design of Aeration Basin 7 or Secondary
Clarifier 5, it is anticipated to be part of the Package 2 work, and therefore data for these facilities is
included herein.



2. Technical Data

This section provides a summary of geotechnical explorations in the vicinity of the project improvements
and laboratory testing programs.

2.1 Geotechnical Exploration Data

The SCTP has had fairly extensive geotechnical explorations performed at the site for previous facility
improvements. The explorations applicable to the Phase 5B project are summarized in the following
subsections. The pertinent information from these reports is included for reference in Appendix A.

2.1.1  CH2MHILL, Inc. (1973)

Twelve soil borings, designated B-1 through B-12, were advanced as part of a January 1973 exploration
of the SCTP area. The explorations ranged in depth from 20 feet to about 50 feet. Simple stick boring
logs from the exploration provide ground surface elevations, soil descriptions, field N-values, and
groundwater depths. The borings typically encountered silty sand, fine to medium sand, and sandy silt,
with pockets of clay, overlying the Troutdale Formation gravels. The Troutdale Formation was generally
encountered at depths ranging from 35 to 50 feet bgs, while one boring (B-5) encountered the Troutdale
Formation at approximately 15 feet bgs. Groundwater was encountered at depths ranging from 5 to

28 feet bgs at the time of drilling.

21.2 CH2M HILL, Inc. (1974)

Thirteen geotechnical borings (TH-1 through TH-13) were drilled for the design of the existing outfall in
January 1974 by CH2M HILL, Inc. (CH2M). The boring nearest the SCTP (TH-1) was terminated in the
sand and gravel of the Troutdale Formation, which was encountered at a depth of approximately 45 feet
bgs. All other borings advanced as part of this exploration were further from the SCTP and are therefore
not included in the summary of subsurface conditions.

2.1.3 Century West Engineering (1986, 1989, and 1990)

Three investigations were completed by Century West Engineering in the vicinity of the SCTP between
1986 and 1990. Two soil borings (B-1 and B-2) were advanced in 1986, and four soil borings (B-3 through
B-6) were advanced in 1989. An additional three borings (B-7 through B-9) were advanced in the same
area in 1990. These explorations were conducted in support of proposed expansions to the SCTP. The
borings advanced in 1989 and 1990 were drilled using a Mobile B-61 drill rig using hollow-stem augers.
Borings B-5 and B-6 were located at the west end of the treatment plant property, closest to the currently
proposed project and the BNSF railroad. These borings were advanced to depths of about 35 and 38 feet
bgs, respectively, and encountered 35 to 40 feet of silt and sand. Boring B-5 encountered the Troutdale
Formation at a depth of approximately 35 feet bgs. Boring B-6 was terminated in very dense sand at a
depth of 40 feet bgs.

2.14 CH2M HILL, Inc. (1996)

Twelve soil borings (2B-1 through 2B-12) were advanced in the vicinity of the SCTP between January 24
and February 23, 1995. The borings were advanced to depths ranging from 21.5 to 95.5 feet bgs using
CME 75 and CME 55 drill rigs and either mud rotary or hollow-stem auger techniques. Borings 2B-11 and
2B-10 were advanced at the west end of the treatment plant property and are the closest to the currently
proposed project. These borings were advanced to depths of 60.3 and 36.5 feet bgs, respectively.

2.15 Project-Specific Exploration
Following review of previous geotechnical data, it was determined that a single exploratory boring would

be drilled at the new Secondary Clarifier 5 location to support the design of the facility. The boring, B-1-
18, was drilled on November 19, 2018, by Holt Drilling from Vancouver Washington using a Mobile B-60



truck-mounted drill rig using mud rotary drilling methods. A Jacobs geotechnical engineer provided
continuous observation and logging of all boreholes completed as part of this program.

Soil samples were obtained every 5 feet using a split-spoon sampler with 18-inch drive intervals. Split-
spoon samples were obtained by the Standard Penetration Test (SPT) Method (ASTM D 1586), which
consists of driving a 2-inch-outside-diameter split-barrel sampler into the soil with a 140-pound weight
falling freely through a distance of 30 inches. The sampler was driven in 3 successive 6-inch increments
with the number of blows per increment being recorded. The sum of the number of blows required to
advance the sampler the second and third 6-inch increments is termed the Standard Penetration
Resistance (N-value) and is presented on the borings logs included in Appendix B. The samples were
sealed in plastic bags and transported to FEI Testing and Inspection of Corvallis, Oregon for further
classification and testing.

Soil samples from the borings were examined and visually classified in general accordance with ASTM D
2488, Visual-Manual Procedure for Description of Soils.

A 2-inch diameter polyvinyl chloride piezometer was installed in the boring to 50 feet with a 10-foot screen
between 40 feet and 50 feet bgs. The piezometer was installed to measure changes in groundwater level
and to perform slug testing for estimating hydraulic conductivity.

The project-specific boring near Secondary Clarifier 5 and relevant historical borings are shown on the
boring location plans (Figures 2 through Figure 5).

2.1.6 Laboratory Testing

Selected soil samples were assigned classification testing and performed by FEI Testing and Inspection
from Corvallis, Oregon. These tests included the following:

e ASTM D422, Standard Test Method for Particle-Size Analysis of Soils
e ASTM D4318, Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

e ASTM D1140, Standard Test Method for Determining the Amount of Material Finer than No. 200
Sieve in Soils by Washing

Table 1 shows the laboratory testing summary results.

Table 1. Laboratory Testing Summary Results

Moisture Plasticity Fines Sand Gravel
Sample Content (%) Liquid Limit Index Content (%) Content (%) Content (%)
- - - 53.3 46.7 0

B-1 at 15 feet bgs

B-1 at 20 feet bgs 27.6 32 12 64.6
B-1 at 25 feet bgs 33.5 -- -- 29

B-1 at 30 feet bgs 24.7 - - 17.4
B-1 at 35 feet bgs 24.0 - - 12.6
B-1 at 40 feet bgs 26.2 17

B-2 at 45 feet bgs 28.4 17.3
B-2 at 50 feet bgs 22.2 13.7

Laboratory testing reports are presented in Appendix C.
2.1.7 Slug Testing
A slug test was performed by Holt Drilling on November 20, 2018, in general accordance with ASTM D

4044, Standard Test Method for Instantaneous Change in Head (Slug) for Determining Hydraulic
Properties of Aquifers.



The test was performed by introducing a 1-gallon water slug into the piezometer and measuring water
drawdown with time interval until substantial recovery of the water within the piezometer.

Raw data from the slug test is included in Appendix D.






3. Interpretations

This section discusses the results of a published literature review of the geologic conditions in the vicinity
of the project site. It also presents a discussion of the subsurface conditions at the project site as
observed during the geotechnical field exploration.

3.1 Regional Geology

The project is located within the Portland Basin of the Willamette Lowland geological province. The
Willamette Lowland geological province is a structural and erosional lowland area bordered by the uplifted
marine rocks of the Coast Range to the west and volcanic rocks of the Cascade Range to the east.
Continental and marine strata interfinger beneath and adjacent to the Willamette Lowland. The Willamette
Lowland extends from Eugene, Oregon, north to the Lewis River in southern Washington. In the northern
two-thirds of the lowland, the marine sedimentary rocks and Cascade Range volcanic rocks are overlain
by up to 1,000 feet of lava of the Columbia River Basalt group. Folding and faulting during and after
incursion of the Columbia River Basalt Group formed four major depositional basins: the Portland Basin,
the Tualatin Basin, the central Willamette Valley, and the southern Willamette Valley. These basins,
separated in most places by uplands capped by Columbia River Basalt Group, have locally accumulated
more than 1,600 feet of fluvial sediment derived from the Cascade and Coast Ranges or transported into
the region by the Columbia River. During Pleistocene time, large-volume glacial-outburst floods, which
originated in western Montana, periodically flowed down the Columbia River drainage and inundated the
Willamette Lowland. These floods deposited up to 250 feet of silt, sand, and gravel in the Portland Basin
(Gannett and Caldwell, 1998).

3.2 Subsurface Conditions
3.2.1 Secondary Clarifier 5

The boring performed in November 2018 indicated this location is underlain by approximately 12 feet of
fill consisting of silt with gravel and cobbles. SPT N-values were 8 and 15. The gravel is sub rounded to
sub angular and cobbles were sub rounded with sizes up to about 8 inches. Below the fill were native
layers of sandy silt and sandy lean clay to about 25 feet bgs. The sandy silt was recovered using an
oversize sample because of low recovery in the overlying fill layers. The sandy lean clay layer had an N-
value of 9, indicating firm consistency. Below these layers, the soil was loose to medium dense silty sand
with varying degrees of fines content and SPT N-values that ranged from 8 to 27.

The soil profile in this area with interbedded sandy silt/clay and silty sand is consistent with other borings
in the area including B-10 from 1973 and 2B-2 from 1995. Hard drilling and sampling was observed at
95 feet bgs in boring 2B-2 from 1995 with refusal blow count. It is likely that this location encountered
bedrock, likely a conglomerate of the Troutdale Formation.

Groundwater was measured in the 2018 boring in January and February 2019. Additional historical
groundwater measurements have been recorded from previous borings nearby including B-10 (from
1973) and 2B-2 from 1995. These groundwater measurements and corresponding elevation are included
in Table 2.

Table 2. Secondary Clarifier 5 Area - Recent and Historical Groundwater Level

Depth Approximate Elevation
Boring Number Month/Year (feet) (feet)
20 6

B-10 (73) July 1973
2B-2 January 1995 31 5t
B-1-18 January 2019 24.65 7.35
B-1-18 February 2019 23.32 8.68

B-1-18 June 2019 24.33 7.03



3.2.2 Aeration Basin 7

Previous borings in the vicinity of the new aeration basin include B-1 (from 1986, ground surface
elevation of 35 feet), B-6 (from 1973, ground surface elevation of 47 feet) and 2B-6 (from 1995, ground
surface elevation of 58.6 feet). These borings indicate the subsurface conditions at this location consist
primarily of firm to stiff sandy silt to silt with conglomerate bedrock encountered between approximately
22 and 40 feet bgs. The elevation of the borings varied depending on ground surface at the time of the
explorations. However, the depth to bedrock (dense gravel conglomerate) varied between about elevation
7 and 12, then sloping up to the south slope with depth to bedrock about 22 feet below the slope surface.

Groundwater was measured in boring B-1 (1986) at a depth of about 23 feet corresponding to an
elevation of about 13 feet.



4. Limitations

4.1 Limitations

This GDR has been prepared for the exclusive use of the Clark Regional Wastewater District, for specific
application to the SCTP Phase 5B project. This GDR has been prepared in accordance with generally
accepted geotechnical engineering practice. No other warranty, express or implied, is made.

The information contained in this GDR is based on the data obtained from the field explorations described
herein. The explorations indicate subsurface and groundwater conditions only at specific locations and
times, and only to the depths penetrated. They do not necessarily reflect variations that may exist
between exploration locations. Subsurface conditions and water levels at other locations may differ from
conditions occurring at these explored locations. Also, the passage of time may result in a change in
conditions at these locations.

If any changes in the nature, design, or location of the facilities are planned, the information contained in
this report should not be considered valid unless the changes are reviewed, and the data verified in
writing by Jacobs. Jacobs is not responsible for any claims, damages, or liability associated with
interpretation of subsurface data, or for the reuse of subsurface data, without the express written
authorization of Jacobs.
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Introduction

Purpose and Scope of Work

This report presents the findings of a geotechnical exploration performed for the Salmon Creek
Waste Water Treatment Plant (SCWWTP) Phase 3 Expansion Program. This exploration was
authorized by Clark County, Washington, by execution of Task Order No. 9, Phase 3 Expansion
Program Engineering Services, dated April 29, 1994.

The purpose of the exploration was to collect data for geotechnical analysis and to develop
geotechnical design recommendations for proposed new structures. The following is our scope
of work for this geotechnical exploration:

e Review available geotechnical data from previous explorations at the site.

¢ Drill, log, and sample 12 exploratory soil borings at the site to depths ranging from 21.5
to 95.5 feet below existing grade.

¢ Advance two soil borings at a proposed outfall extension site in the Columbia River.
¢ Install six piezometers at the plant site to measure water levels.

¢ Conduct laboratory testing of selected soil samples to verify field classifications,
measure index properties, and evaluate strength and compressibility characteristics.

e Prepare this report summarizing the findings of the exploration.

Background

Site Location and Description

The Salmon Creek Waste Water Treatment Plant (SCWWTP) is located at the north end of
McCann Road in Clark County, Washington. The treatment plant is located on the south side of
Salmon Creek, approximately 1000 feet upstream (east) of the Columbia River floodplain, as
shown on the site vicinity map (Figure 1).

The plant site is a relatively level bench separating Salmon Creek from the bottom of a moderate
slope approximately 160 feet high. Review of construction drawings indicates that the site was
created by cutting and filling at the bottom of the slope during the original plant construction.
On the slope south of the plant site, the ground is covered by trees and heavy brush and has an
average slope of approximately 4 horizontal to 1 vertical (4H: 1V). West of the existing plant
facilities, the ground surface is near the same elevation as the plant, and appears to have been
filled. The ground surface in this area is relatively clear of trees and brush; however, some
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construction debris and spoil piles are present. The topography of the plant site is shown on
Figure 2.

Project Description

Four alternative site layouts for the Phase 3 expansion were originally evaluated in the
SCWWTP Master Plan/Engineering Report (CH2M HILL 1995). The evaluation concluded that
expansion to the south of the existing plant would have lowest overall costs, and a southern
expansion became the selected alternative. Expansion to the south will involve regrading of the
site, including excavation of the slope and construction of a permanent retaining wall along the
southern edge of the site. Proposed new structures also include a new administration building,
and several new treatment structures. Construction of a new pump station at 36th Avenue, and a
new force main, has been postponed to Phase 4, therefore these have not been considered in the
scope of work for this exploration. Approximate locations of the proposed structures are shown
on Figure 2.

Based on conceptual drawings, the retaining wall will generally be less than 20 feet high. During
construction of the primary clarification and aeration basins, excavation will be required at the
base of the retaining wall, assuming that the retaining wall is constructed first.

The proposed new administration building will be a two-story structure constructed by
excavation into the slope at the east end of the site. The first floor of the structure—which will
be partially buried—will be built at approximately the same grade as the existing plant facilities.
This first floor will be used as a garage and maintenance area. The upper floor of the
administration building will contain staff offices.

Treatment structures included in the Phase 3 expansion generally will be concrete slab-on-grade
with depths ranging from 0 to 40 feet below existing ground surface. These structures will
include the following: two anaerobic digesters, a dewatering facility, an effluent pump station, a
disinfection structure, an aeration basin, a secondary clarifier, a return solids pump station, a
headworks structure (screening and grit removal), and a primary clarifier.

An existing effluent outfall extends from the plant site to the Columbia River to the west. This
outfall will be extended approximately 150 feet further into the river channel during the proposed
Phase 3 Expansion.

Geologic Hazards

A geologic hazards evaluation was completed by Cornforth Consultants, Inc. (CCI), in August
1994. According to this evaluation, the project is located within the Willamette lowland
geological province, on sand-sized Quaternary catastrophic flood deposits (CCI 1994).

Based on the geologic descriptions, these materials are up to 50 feet thick, and overlie the
Troutdale Formation. The hazards evaluation considered potential geologic hazards including
slope stability, faults and seismicity, and liquefaction. A copy of the Geologic Hazards report is
included in Appendix A.
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Previous Geotechnical Explorations

CH2M HILL performed a geotechnical exploration for the original plant design in 1973. A copy
of a boring log drawing showing the findings of the field exploration is included in Appendix B.

Geotechnical explorations were performed by Century West Engineering Corporation in
September 1989 and in February 1990. Copies of their reports were made available by Clark
County, Washington, and are included in Appendices C and D.

Limitations

This report has been prepared for the exclusive use of Clark County, Washington and CH2M
HILL for specific application to the proposed SCWWTP Phase 3 Expansion, in accordance with
generally accepted geotechnical engineering practice. No other warranty expressed or implied is
made.

The exploration boring logs and water level measurements attached to this report indicate
subsurface conditions only at specific locations and times, and only to the depths penetrated.
They do not necessarily reflect soil, strata, or water level variations that may exist among such
locations. If variations in subsurface conditions from those indicated are noted during
construction or in the event that any changes in the nature, design, or location of facilities are
planned, the data contained in this report should not be considered valid unless the changes are
reviewed by CH2M HILL.

CH2M HILL is not responsible for any claims, damages, or liabilities associated with
interpretation of subsurface data, or reuse of subsurface data, without the express authorization of
CH2M HILL.

Technical Data

Field Exploration

Twelve soil borings were advanced at the treatment plant site between January 24, 1995 and
February 23, 1995 at the locations shown on Figure 2. These borings were advanced by Geotech
Explorations of Tualatin, Oregon using truck-mounted and track-vehicle-mounted CME 75 and
CME 55 drill rigs. Boring depths ranged from 21.5 to 95.5 feet below existing ground levels. In
general, the soil borings were completed using mud rotary techniques with a tri-cone roller bit.
However, at the request of Clark County, borings 2B-2, 2B-8, 2B-9, 2B-10, and 2B-11 were
advanced using hollow stem augers to allow inspection of cuttings by an archeologist. In borings
2B-2 and 2B-9, the drilling method was switched to mud rotary below respective depths of 55
and 21.5 feet to limit collapse or “blow-in” of sandy soils.




==

Two borings, OB-1 and OB-2, were advanced at the location of the proposed outfall extension in
the Columbia River. These borings were advanced from a barge by Geotech Explorations, of
Tualatin, Oregon, using a truck-mounted CME 75 drill rig. Borings OB-1 and OB-2 were
advanced at approximately 65 feet and 130 feet, respectively, from the end of the existing outfall
diffuser, in approximate alignment with the existing outfall. The borings were advanced to
approximate depths of 31.5 to 46.5 feet below the river bottom, using mud rotary methods, and
steel casing to contain drilling fluids and cuttings.

Representative disturbed samples of materials encountered in the soil borings were obtained at
5- foot intervals with a standard 2-inch outside diameter standard split-spoon sampler, following
the requirements of the Standard Penetration Test (ASTM D 1586). This test is used to
characterize the consistency or density of in-place soil by measuring penetration resistance
expressed as “blow counts.” The blow count is the number of blows required to advance the
standard split-spoon sampler 6 inches using a 140-pound hammer falling 30 inches. The sampler
is driven 18 inches, and the blow count is recorded for each 6-inch increment. The sum of the
blows for the second and third increments is referred to as the N-value. Low N-values indicate
soft or loose deposits, while high N-values are evidence of hard or dense materials. After the
sampler has been driven and the blow counts recorded, the sampler is withdrawn from the boring
to recover a disturbed soil sample.

Thin-walled tube samples were recovered in locations where fine-grained soil deposits were
encountered. The tube sample provides a relatively undisturbed sample for laboratory testing.
The samples were obtained using a 3-inch-diameter thin-walled seamless steel tube that is 30
inches long in accordance with ASTM D 1587. The tube was pushed in one continuous stroke
approximately 24 inches into undisturbed soil with the hydraulic drive head of the drill rig.

Soil samples were examined in the field and visually classified by a CH2M HILL geotechnical
engineer in accordance with the visual-manual procedure for description of soils (ASTM D
2488). Sampling intervals and classifications of soils are presented on the boring logs in
Appendix E. Pocket penetrometer and/or torvane measurements were made when the soil
consistency permitted such measurements. The results of the pocket penetrometer and torvane
measurements are shown on the boring logs. Soil classifications shown on boring logs were
revised as necessary, based on results of laboratory testing and examination.

Upon completion, all borings were backfilled with bentonite chips, except for borings 2B-2, 3, 5,

6,9, and 11, where piezometers were installed. A lath labeled with the boring identification was
placed near each borehole for marking the location of soil boring sites.

Laboratory Testing

General

CH2M HILL developed a laboratory testing program to verify field classifications, measure
index properties, and evaluate strength and compressibility characteristics. The laboratory
testing was performed by the Corvallis, Oregon, office of Foundation Engineering, Inc.
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Index Testing

The following index testing was performed to verify classifications of selected representative soil
samples:

* ASTM D 2216, Laboratory Determination of Water Content (37 total)
e ASTMD 1140, Amount of Material in Soils Finer Than the No. 200 Sieve, (26 total)
* ASTMD 4318, Liquid Limit, Plastic Limit, and Plasticity Index of Soils (14 total)

Index properties and a more detailed discussion of the laboratory test results are provided in the
Laboratory Testing Report prepared by Foundation Engineering, included in Appendix F,
Laboratory Testing.

Consolidation Tests

Three one-dimensional consolidation tests were performed. One-dimensional consolidation tests
are used to evaluate the compressibility characteristics of soil. These characteristics are used in
estimating the magnitude and rate of settlement. Procedures for performing consolidation tests
are described in ASTM D 24335, One-Dimensional Consolidation Properties of Soils. Results of
the consolidation tests are included in the Laboratory Testing Report prepared by Foundation
Engineering, included in Appendix F, Laboratory Testing. A single consolidation test was
performed by Applied Geotechnology, inc., of Portland, Oregon. The results of this test are also
presented in Appendix F.

Direct Shear

Direct Shear tests are used to assess the strength characteristics of granular soils, which are easily
disturbed by sample preparation and difficult to test by other means. Procedures for performing
direct shear tests are described in ASTM D 3080, Direct Shear Tests Under Consolidated
Drained Conditions. One direct shear test was performed on a sample of sandy silt collected
from boring 2B-4. The results of this test are shown in Appendix F.

Triaxial Compression

Two series of consolidated-undrained triaxial shear tests with pore pressure measurements were
performed on samples recovered from the field exploration. Triaxial shear tests provide a more
versatile means of evaluating the shear strength of soil, and eliminate some of the technical
shortcomings of the direct shear test. Detailed guidelines and procedures for performing triaxial
shear tests are described by ASTM D 4767, Consolidated-Undrained Triaxial Compression Test
on Cohesive Soils. The results of the tests are presented in Appendix F.




Subsurface Conditions

Plant Site

The findings of the exploratory borings, field visual-manual classifications, and the laboratory
testing were used to develop a generalized profile of the SCWWTP site. This profile, described
in order of increasing depth, includes the following layers: fill, sand and silt alluvium, plastic
silt, and gravel. A more detailed description of each of these general layers is presented below.
Boring logs showing detailed conditions at each boring location are included in Appendix E.

Fill

Material which appeared to be fill was encountered in several areas of the plant site. Near the
east end of the site, along the northern edge, in borings 2B-1 and 2B-2, compacted gravely fill
was encountered to approximate depths of 10 to 15 feet. N-values in this material ranged from
26 to 55 blows per foot (bpf), indicating medium dense to dense conditions.

At the west end of the site— in borings 2B-10 and 2B-11— silty fill and sludge were
encountered to depths ranging from 4 to 8 feet below the ground surface. SPT N values recorded
in this material ranged from 3 to 12 bpf, indicating a very soft to stiff consistency.

Boring 2B-12 was advanced near a truck parking area west of the existing maintenance building
and biosolids storage structure. This area previously was the location of a sludge lagoon.
Gravely and sandy fill was encountered to a depth of approximately 14 feet below ground
surface. N-values measured in this material ranged from 11 to 38 bpf, indicating a relative
density ranging from medium dense to dense.

Sand and Silt Alluvium

Sand and silt alluvium was encountered at the ground surface over the entire site, except where
fill was encountered. The thickness of the alluvial sand and silt layer varied, and in general,
increased towards the north. The maximum depth of the layer ranged from 19 to 95 feet below
the ground surface. SPT N values recorded in the sand and silt alluvium ranged from 3 to 48 bpf,
indicating a relative density ranging from very loose to dense. In general, the very loose
material was encountered near the water level.

Low Plasticity Clay

In borings 2B-3, 4, 5, 6, 7, and 11, advanced on or near the slope south of the plant site, a low
plasticity clay was encountered beneath the sand and silt alluvium The upper surface of this
layer was variable and was encountered at depths ranging from 4 to 45 feet below the ground
surface. The thickness of the layer was also variable and ranged from 5 to 20 feet. SPT N values
recorded ranged from 19 to 41 bpf, indicating a consistency ranging from very stiff to hard. In
some locations, gravely lenses were encountered within the clay.
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Gravel

Gravel was encountered beneath the sand and silt alluvium, and the low plasticity clay was
generally encountered over the entire site. The depth at which the gravel was encountered
ranged from 16.5 to 95.5 feet below the ground surface. SPT N values recorded in the gravel
exceeded 50 bpf, indicating a very dense relative density. More detailed information is
presented in Appendix E, Boring Logs.

Groundwater

Water level measurements could not be made in most borings because the drilling mud used to
stabilize the borehole prevents groundwater from entering the borehole. Boring 2B-8 was
advanced to a depth of 25.3 feet below existing ground surface using hollow stem augers and
was dry upon completion. A depth to water of 33.5 feet was recorded in boring 2B-10 upon
completion, on 2/21/95.

Piezometers were installed in borings 2B-2, 3, 5, 6, 9 and 11 to allow measurement of water
levels. The piezometer tip was constructed with a 2-inch diameter slotted Schedule 40 PVC.
The riser was constructed of 1-inch diameter, blank PVC. Water level readings from the
piezometers are included in Table 1.

Table 1. Water Level Measurements

Boring No. Depth to Water (ft) Date Measured
2B-2 29.0 2/15/95
2B-3 28.8 2/23/95
2B-5 15.0 2/15/95
2B-6 14.5 2/16/95

17.2 2/17/95
18.5 2/20/95
2B-9 25.0 1/25/95
2B-11 20.5 2/23/95

Fluctuations in water levels will occur as a result of variations in rainfall, temperature, and other
factors.

10




Outfall Extension

In the borings performed at the outfall extension site in the Columbia River, sand was
encountered throughout the depth of drilling. An exception was thin layers of silty material
encountered between depths of 20 to 30 feet of the borings. N-values in the upper 30 feet of the
borings generally ranged from 4 to 28 bpf, indicating loose to medium dense conditions. Below
a depth of approximately 30 feet, N-values ranged from 33 bpf to 50 blows for 6 inches,
indicating dense conditions.
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BORING NO. 7

BOR/N'7 NO. &

BORING NO. 9

_\( esionen By AV

z
o

8y

APPVL|

oaTe FEB /990 )

ELEVATION - FEET

o0

LEGEND

FILL, MAN-MADE, MODERATELY COMPACT, SAND,
SILTY, GRAVELLY, SLIGHTY CLAYEY, MO/ST 7O
VERY MOIST, BROWN (4F).

-

SAND, MEDIUM DEMSE TO DENSE, CLEAN TO VERY
SILTY, WITH S/ILT LEAMSES, SLIGHTLY CLAYEY
OCCA55/ONAL ROUINDED GRAVELS, BROWN
70 GRAY (Sr1, 5F, SC).

SILT, ST/FF 70 VERY ST7IFE SANDY, SLIGHTLY CLAYEY,
VERY MOIST 70 WET, GRAY 70 BROWN (/7L),

GRAVEL, DENSE 7O VERY DENSE (TROUTOALE
FORMATION ], SANDY, COBBLY, CLAYEY,
MO/ET G/QAY

INDICATES THAT 35 BLOWS OF 4 /4OLB HAMMER
FALLING SO/NCHES ARE REQUIRELD 7O LR/IVE
A SINCAH DAMETER SArIPLER 1Z-INCHES.

INDICATES THE DEPTH 70 THE GROUND WATER
TABLE.

NOICATES THE DEPTH AT WHICH A SHELBY
TUBE SAMPLE WAS 74KEAN/

INOICATES MOISTURE CONTEA/T OF SAIMPLE
IN PERCENT

INDICATES DRY DENSITY OF SO/ IN POUNDS
PER CUL/BI/IC FOOT,
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PROJECT NUMBER BORING NUMBER

OPW35382.EN.03 28-1

SHEET { OF 2

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

ELEVATION _43.8 Feet

LocATIONLClark Caounty, Yancouver, WA

DRILLING CONTRACTOR _Geo-Tech Explaratians, Inc., Tualatin, OR

DRILLING METHOO AND EQUIPMENT Mud Raotary, 4-7/8 inch Tri-cane bit, CNE-75

WATER LEVELS Not Measured

START 0i/24/95

FINISH 01/24/85

LOGGER D.E. Harris

- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
-3 PENETRATION
S
Byl 2 |g,|5 | fiits | soLmeuscostow oo coon | ocpryor casma, oanene
r<| & |SW|l> R ’ DRILLING FLUID LOSS,
= ] wo |5+ | B'-8"-B OR CONSISTENCY, SOIL STRUCTURE,
nE|l 2 |22 |38k () MINERALOGY TESTS AND INSTRUMENTATION
am| & |~z |z
Start drilling at 11:00 am.
5.0
50 SILT, (ML), Brown, moist. I ]
-ss | 0.7 8-14-12 Tip of sampler contained sandy silt,
1 as : {28) mottleld brown and arange-braown, with B -
z gravel.
10.0
00 SILT, (ML), Gray, dry to maist, appears to Swapped to 3-7/8 inch tri-cone. 7
Y
2-ss| 0.2 4-10-10 be native material. Having troubie maintaining barehale,
T s . (20) -1 gravel collapsing back inte hole. E
15.0
150 : Upper 0.1 feet: SILT, (ML), Brown, maist. - —
3-ss| o.9 4-8-12 Middle 0.2 feet: SILTY SAND, (SM),
1 185 {20) Gray~braown, moist. ) - E
Lower 0.8 feet: SILT, (ML), Gray, maist,
4 slow dilatancy, low to medium plasticity. _ ]
20.0 :
20 SILT, (ML), Light brown, maist, stiff, siow ~ —|  Still having trouble maintaining open
4-8S | 14 4-7-7 dilatancy, low to medium piasticity. barehale.
7 215 (14) 7 y
25.0
%0 SILT, (ML), Brawn, very moist to wet, stifi, ] ]
5-SS 1 1.3 2-4-5 rapid dilatancy, law plasticity. Cantained
1 285 : {9) L/Z inch t{ﬂck lense of SILTY SAND, (SM), — -
- rawn wet.
30.0
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CHM HILL
I

PROJECT NUMBER BORING NUMBER
OPW35382.EN.03 2B8-1

SHEET 2 OF 2

SOIL BORING LOG

" pROJECT _Salman Creek Wastewater Treatment Plant

LocATIONClark County, Vancaouver, WA

ELEVATION 43.8 Fest

ORILLING CONTRACTOR _Ge0-Tech Explarations, Inc., Tualatin, OR

DRILLING METHOD AND EGUIPMENT _Mud Ratary, 4-7/8 inch Tri-cane bit, CME~75

WATER LEVELS Not Measured START 01/24/35 ' FINISH 01/24/85 LOGGER D.E. Harris
=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ol PENI%‘ERS%TION
_l\.—
w = =] x RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
@ S | Zg |y MOISTURE CONTENT, RELATIVE DENSITY DET I OF CASING, gRILLING RATE,
I w wo | oF B' -g° -B" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
RE| £ |£Z |8y . MINERALOGY
[=]7] — -z [s T
30.0 SAND, (SP), Dark brawn, wet. Pushed ‘only 1-1/2 ieet because of hard
i B-ST | 1.25 Push ' push, lost appraximately 3 inches.
315 7
35.0
350 SAND, (SP), Same as abave. ] —
7-SS| 1l 7-13-15
7 385 (28) T -1
40.0
400 o131 SAND, {SP), Same as abave. ] -
B8-SS 1.0 1o~
7 415 (24) il T
45,0
50 Upper 0.1 feet: SILT, (ML), Tan-brawn, - -
g-ss| 0.8 8-10-23 wet.
1 485 (33) Lawer 0.7 feet: SAND, (SP), Brown. . .
_ Fragments of broken basaltic gravel. Encountered hard drilling at 48.5 feet.
47.5
- 47.8 NO-SS 5073 End Sail Baring at 47.8 feet . .
50.0 — — —
50 — _ ]

000000000000000000000000000000000000000000
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PROJECT NUMBER BORING NUMBER

OPW35382.EN.03 2B-2

SHEET | OF 4

SOIL BORING LOG

PROJECT Saiman Creek Wastewater Treatment Plant

ELEVATION _38.8 Feet

LOCATION Clark County, Vancouver, WA

DRILLING CONTRACTOR Geo-Tech Explorations, Inc., Tualatin, OR

DRILLING METHOD AND EQUIPMENT _Hallaw Stem Auger, CME-75

WATER LEVELS Approx. 31 Feet (Below Graund) START 01/23/95 FINISH 01/24/385 LOGGER D.E. Harris
xF SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
oL PENEr'EFERSATTION
- >
uh,, = =) = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
@y | S | 25| U MOISTURE CONTENT, RELATIVE LENSITY DEr T o CASING, DRILLING RATE,
En | & | wih | 3~ | B'-p-g* | OR CONSISTENCY, SOIL STRUCTURE, N L N,
g5 | £ | &3 | oH N) MINERALOGY
[=]7:} — —Z cu
Start drilling at 12:30 pm.
4 Used 4-1/4 inch ID Hollaw Stem Auger.
Cuttings are gravelly, silty sand.
5.0
50 SILTY SAND, (SM), Gray and gray-brawn,
1-ss | 0.8 25-18-22 maist, appears to be fill.
1 85 (41) Cuttings similar to above.
10.0
Lo GRAVELLY, SILTY SAND, (SM), Mottled
2-ss| u 17-22-33 gray-brawn and yellow-brown, maist, stil
1 115 (55) appears to be fill,
7 Driller indicates that auger is through
gravelly material at 13.0 feet.
5.0
150 Upper 0.2 feet: SAND, (SP), Brown, maist,
3-ss | 1.4 12-18~-22 alternating SANDY STLT, (ML), Brown,
1 85 (38) maist, and SILTY SANO, (SM), Gray, maist.
: Lower 0.2 feet: SILT, (ML), Brawn.
20.0
20 Alternating SANDY STI T, (ML), Gray, maist
4-ss| 15 7-7-8 and SILT, (ML), brawn, maist.
125 {18)
25.0
%40 SILT, (ML), Gray and gray-brown, maist.
- 5-ST| 20 PUSH
27.0
Upper ().3t 1e|et: sdIILt. (ML), Light brawn,
-0 very maist, slow dilatancy.
. B-85| 15 3 (%,]5 Mlddle 0.7 1eet: Alternating layers of
28.8 AN T, and SILT, brown, very maist.
- Lower 0.5 feet: SILTY SAND, (SM), Brawn,
300 very maist.




P PROJECT NUMBER ggnms NUMBER
OPW35382.EN.03 -2 SHEET 2 OF 4
SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant
ELEVATION _38.8 Feet

LoCATIONClark Caunty, Vancauver, WA

DRILLING CONTRACTOR Geo~-Tech Explarations, Inc., Tualatin, OR

DRILLING METHOD AND EQUIPMENT Hallow Stem Auger, CME-75

WATER LEVELS .APprox. 31 Feet (Below Graund) START 01/23/85

FINISH 01/24/95

LOGGER 0.E. Harris

=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ow PENETRATION
Sk
w =2 =] = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
mE | 3 |35 |G MOISTURE CONTENT, RELATIVE DENSITY D T O CASING, DRILLING RATE,
Bl | B |42 | 8w | o-o-0 | ERaoey oo STRUCTURE TESTS AND INSTRUMENTATION
5 >5 | Www (N}
Ew — —Z ol
30.0 Upper 1.2 feet: SILT, (ML), Brawn, wet,
7-SS| 15 2-3-5 less than 5% sand, dilatancy.
1 3i5 (8) Lawer 0.3 feet: {ML), Brawn, Water level during drilling at 13:40 ]
wet, approximately 30% sand.
35.
30 220 . .
] 8-sT!| 20 PUSH i i
37.0
Upper 1.0 ieet: SAND, (SP), Brawn, wet, Barehale heaved/collapsed h
g-ss!| 15 8-10-9 medium, with lense of SILT, (ML). approximately 1 foat after sample at 37
1 385 : (19) Lawer 0.5 feet: SILT, (ML), Brown, wet, 4 ieet. -
: stitt to very stiti.
40.0
400 il dSAND_uJI.h_SlLI.' (SP), Brown, wet, medium ]
10-SS| 15 -i-14 ense.
1 415 (25) il ]
- - -
45.0
450 Upper 0.5 feet: SAND, (SP), Brown, wet, —| Barehale collapsed approximately 4 feef |
1H-ss| 15 10-8-10 very logse (cave in). after sample at 45 feet.
1 285 l {19) Middie 0.8 feet: SANDO with SILT, (SP), - Used quick gel slurry inside augers to -
z Brown, wet, medium dense, fine, less than maintain borehale stability.
- 15% fines. Lawer 0.4 feet: wi 4 4
(SP), Brown, medium dense, very fine.
50.0
5.0 o SILTY SAND, (SP), Brown, wet. - =
12-SS —-
7 5.5 {23) n B
55.0
850 SILTY SAND, (SM), Brown, wet. After reaching 55 ieet swapped to
13-ss| 15 14-15-21 mud-rotary drilling-used 3-7/8 inch
1 585 ’ {(38) 4  tri-cone bit. -
80.0

-
-
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PROJECT NUMBER BORING NUMBER
OPW35382.EN.03 2B-2

SHEET 3 OF 4

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Piant

LOCATION Clark Caunty, Vancauver, WA

DRILLING CONTRACTOR _Geo-Tech Explarations, Inc., Tualatin, OR

ELEVATION 38.8 Feet

DRILLING METHOD AND EQUIPMENT Hallow Stem Auger, CME-75

WATER LEVELS _Approx. 3! Feet (Belaw Ground) START _01/23/95 FINISH 01/24/85 LoggeR O-E. Harris
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
F3m PENErERSATTION
- >
i = 2 o RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
== | £ | ZE|: RS LIS | wminertmies
m - -1 -1 -1 N R ]
Bl 2 | £3 | 8. | %% | MIvERaLoGY TESTS AND INSTRUMENTATION
=17} EE = | 2. .
00 SILTY SAND, (SM), Brown, same as
- 18-14~15 ' ’
_ BLS 14-SS 1.5 (29) above. i
B5.0 -
850 SILTY SANQ, (SM), Same as above.
15-SS| 0.8 [2-18-22
" B85 {38) -
70.0
8.0 o518 SILTY SAND, (SM), Same as above. =
18- 14 — 1o
7 715 8-s8 (34) .
780 — —
80.0
80.0 SILTY SAND, (SM), Brown, wet, dense, 7
17-ss| 1.3 14-20-28 rapid dilatancy.
1 815 (48) -
850 — -]




I PROJECT NUMBER BORING NUMBER

] OPW35382.EN.03 2B8-2

G BILL SHEET 4 OF 4
I

SOIL BORING LOG

PROJECT Salman Creek Wastewater Treatment Plant LOCATION Clark County, Vancouver, WA
ELEVATION 368.8 Feet DRILLING CONTRACTOR Geo~-Tech Explorations, Inc., Tualatin, OR
ORILLING METHOD AND EQUIPMENT _Hollow Stem Auger, CME-75

WATER LEVELS Approx. 31 Feet (Below Ground) START 01/23/35 FINISH 01/24/85 LOBGER D.E. Harris

e SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

g.._ PENETRATION

Sk

w,, = = e RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,

=2 | £ (GB| PSR LIERS | omerbes
= w @ - ' _B* -B" s . !

EE B | &3 §t‘d 8 ?N) 8 MINERALOGY TESTS AND INSTRUMENTATION
an | & | =z | 2

95.0
850 855 [15-ss| o 50/1" No Recovery ~| Encountered hard drilling, rig bauncing. ™|
J END SOIL BORING AT 85.5 FEET. | Ended 8:33 am on 1/24/85.

100.0 — —

105.0 — —

0.0 — —

1150 — _




C00C0000000000000000000000000000000000000000

A
N

2

PROJECT NUMBER

BORING NUMBER
OPW35382.EN.03 2B-3

SHEET { OF 3

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

ELEVATION 72 Feet

LOCATION Clark County, Vancauver, WA

DRILLING CONTRACTOR _Geo-Tech Explorations, Inc., Tualatin, OR

DRILLING METHOD AND EQUIPMENT Mud Ratary, CME 55

WATER LEVELS _28.8 Feet Belaw Ground Surface, 2/3f8RT 02/20/85

FINISH 02/20/85

LogeeR DE. Harris/J. Lukas

=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ol PENET.II-ERS%TION
-t >
u = 2 o RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
L IEEEA GRENSITRICT G RGET | e AT
wom - ' A " » ’ i
EE ’lf_J &% §LILUJ 8 (BN) 8 MINERALOGY TESTS AND INSTRUMENTATION
on| 5 |~z | 2L
5.0
50 Upper 0.9 feet: SILT, (ML), Brown, very .
1-SS 11 |-1-2 moist
1 85 {3) Laower 0.2 feet: SANOY SII T, (ML), Brawn, 8
: very maist
1 75 ]
SAND, (SP), Dark brown, very maist ta wet Driller notes easy push 1
2-ST | 1.75 PUSH
185 i
Upper 0.3 feet: SANDY Silt, (ML), Brawn,
00 3-ss | to 2-4-5 very moist —
1.0 (9)
Middie 0.8 feet: SAND, (SP), Dark brown, 7
moist, medium dense, fine to medium 0.3
. feet. SANDY STIT, (ML), Brawn, very .
maist
15.0
50 SILTY SAND, (SM), Gray-brown, very T
4-57| 20 PUSH maist, very fine
7.0
SILTY SAND, (SM), Similar ta abave ]
5-SS| 0.9 7-i-12 medium dense
7 185 (23) ]
20.0
2.0 SILTY SANR, (SM), Similar to abave, upper ]
B-SS | 1.3 10-13-13 0.5 1t. medium sand
7 215 (28) 7
N Oriller notes harder driling at 23 feet
25.0
%0 SAND, (SP), Gray-brown, very maist, ]
7-ss | 14 10-18-19 dense, medium grained
7 285 (35) b,
30.0
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PROJECT NUMBER
OPW353B82.EN.03

BORING NUMBER
28-3

SHEET 2 OF 3

SOIL BORING LOG

PROJECT _Salman Creek Wastewater Treatment Plant

ELEVATION 72 Feet

LocATION.Clark Caunty, Vancauver, WA

DRILLING CONTRACTOR _Ge0-Tech Explaratians, Inc., Tualatin, OR

DRILLING METHOD AND EGUIPMENT _Mud Ratary, CME 55

WATER LEVELS 28.8 Feet Below Ground Suriace, 2/@1‘%1- 02/20/95

FINISH 02/20/85

LOGGER D.E. Harris/J. Lukas

=F SAMPLE STANDARD SOQIL DESCRIPTION COMMENTS
ol PEN!%_TERSArTION
J‘
w = =] x RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
=8| S |25 | E MOISTURE CONTENT, RELATIVE CENSITY B L ING REinD Lo TLING RATE,
l—§ w wm | or 8' -B" -8" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
o. = oz | ow MINERALOGY
wwi 5 >3 | ww {N)
[=}%) — -Z (23T
300 SILTY SAND, (SP), Brawn, very maist,
1 a5 8-8S| 1B a'(|207']17 medium dense, fine grained Micaceous i i
35.0
80 SILTY SAND, (SP), Dense, same as — 1
g-ss| 15 7-15-22 previous
N 38.5 (37) 1 T
40.0
40 (SM), Brown with same gray, ] I
f0-ss| 1.7 7-13-27 maist, dense, micaceaus
1 415 (40) y T
1 -1 Oriller notes stifiness increase at 44
450 Driler not f
40 : _ ; — riler nates very stiff push, siltier —
SILT, (MH), Blue-gray, maist, dense %teriaalkat/% ieet
] — PUSH _ = g/cm 4
"N-ST| 20 PP = 4.5¢ kg/cm2
47.0 ]
SILT, (MH), Blue-gray, same as previous 7
12-SS| 18 10-18-23
71 485 (41 - 4
50.0
5.0 SILT, (MH), Biue-gray, same as previous ] n
13-ss| 17 9-14-18
7 515 (33) ' i
55.0
%0 SILT, (MH), Same as previous, trace black ] -
14-ss| 1.8 7-12-14 medium sand-size material {breaks with
1 585 (28) nail), medium dense - B
Driller notes beginning of grave! at 57.5
] 7 feet .
80.0
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CHM HItL
A

PROJECT NUMBER

BORING NUMBER
OPW35382.EN.03 2B-3

SHEET 3 OF 3

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

ELEVATION 72 Feet

LOCATION Ciark County, Vancouver, WA

DRILLING CONTRACTOR _G20-Tech Explaratians, Inc., Tualatin, OR

DRILLING METHOD AND EQUIPMENT _Mud Rotary, CME 55

WATER LEVELS _28.8 Feet Below Ground Surface, 2/§fg§-r 02/20/85

FINISH .02/20/95

LOGGER D.E. Harris/J. Lukas

=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
E-3n PENETRATION
-4~ >
By | 2 g |5 | TeSs | o scss omeecaot | e or crsms, g e
Fe | & |wd|3 & | g -g*—g* | ORCONSISTENCY, SOIL STRUCTURE, ORILLING P T ENT ATION
S| £ | 53| 28 N) MINERALOGY
. " " SILT, (MH), Very (wet) maist, with some
B 15-SS| 0.8 | 48/8",50/3 gravel, large gravel piece lodged in tip 4
850 — e GRAVEL, (GW), Gray nd b ist -
" , Gray nd brown, very maist, PIEZOMETER INSTALLATION Bentanite
E 6-ss| o3 So/1 \ very dense, same silt and sand plug Trom B5.1 feet to 58.5 feet. Sand
N END SOIL BORING AT B5.1 FEET. Trom 5B.5 {eet to 55.0 feet, tip placed 7
at 55.0 feet, sand from 55.0 feet to
- 50.3 1eet, Bentonite plug from 50.3 feet -
to top of hale (raom left tor concrete
N for monument). Manument installed
2/23/95.
WATER [EVEL
T 2/23/95 at 12:15 p.m. depth = 28.8 feet 7
70.0 — —
750 — —
800 — —
85.0 — —
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CHM HILL
I

PROJECT NUMBER
OPW35382.EN.03

BORING NUMBER
2B-4

SHEET | OF 2

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

ELEVATION 8.8 Feet

LocATION Clark County, Vancouver, WA

DRILLING CONTRACTOR Geo-Tech Explarations, Inc., Tualatin, OR

DRILLING METHOD AND EGUIPMENT Mud Ratary, CME 55
WATER LEVELS Nat Measured

START 02/18/85

FINISH 02/17/85

LOGGER J. Lukas

= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ol PENETRATION
- >
ut = =] [ RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
=2 2 g2 OISTURE PONTENT SEATOE STy | BRLTg el tecel T
= wo | oF ¢ _g' -G . s !
&g B | &2 | S 8 !(iN] 8' | NINERALOGY TESTS AND INSTRUMENTATION
om| = FZ | =z
5.0
50 SAND, (SP), Olive gray, very maist, medium =
1-SS 1.2 7-10-13 dense, fine to medium grained, trace
1 85 {23) micaceaus .
10.0 .
100 - {317 SAND, (SP), Same as previaus ]
2-8S| W —19-
1 s {50) -
Driller notes calar change ta light brawn
N at 12.5 feet, passibly mare silty material
15.0
150 SILTY, sand (SP-SM),Brown with same =
3-ss| 1.4 7-10-13 light gray, very moist, medium dense, fine
1 185 (23) grained, micaceous -
B Driller notes pushing S'[Zin sandy 2]
a-st| 2 PUSH material. TV = 1 kg/cme PP = 0.5 kg/cm
1 85 7
SILTY sand, {SP~SM), Brown, same as
7 previous 1
20.0
2.0 SILTY sand, (SP}, Light brown, medium ]
5-SS| 1.3 10-15-15 dense, moist, fine grained, micaceaus
7 215 (30) 1
25.0
&0 SILTY Sand, same as previous ]
B- 1.7 8-10-14
. 2B.5 SS (24) -
7 Oriller notes siltier, blue-gray material aq
8 feet
30.0
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CHM HILL

I

PROJECT NUMBER

OPW35382.EN.03 2B-4

BORING NUMBER

SHEET 2 OF 2

SOIL BORING LOG

PROJECT Samon Creek Wastewater Treatment Plant

LocATION Clark Caunty, Vancouver, WA

ELEVATION 8!.8 Feet

DRILLING CONTRACTOR _C€0-Tech Explarations, Inc., Tualatin, OR

DRILLING METHOD AND EQUIPMENT _Mud Rotary, CME §5

WATER LEVELS Not Measured

START 02/16/85

FINISH ©2/17/85

LOGGER _J- Lukas

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
=~
L PENETE%ATTION
- >
w = =] o« RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
o8| 3 |2 | D MOISTURE CONTENT, RELATIVE DENSITY DEFTH O CASING, DRILLING RATE,
BE| & |EE Sk | o8 O CONSTSTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
8a Z £z | i
30.0 SILT (MH), Blue-Gray, very moist, highly TV =3 kg/cmé2
N 7-ST | 2.0 PUSH plastic, trace sand PP = 3 kg/cm .
320 i |
35.0
0 SILT, (MH), Same as previous, maist - =
- B-10-12
1 sus 8-ss | 18 o i |
7] 1 Some gravel encountered at 37 ieet. ]
Driller relates that it may only be lenses;
1 9 not as stiff as gravel encountered in -
other borings.
] 1 Driller notes 8 inches fine gravel lense
400 40.0 at 38 feet. At 38 feet notes gravel
" GRAVEL, (GP), Red and black, very dense,
403TNg-S§| 05 50/4 maist, some sand and blue—gray silt
45.0
450 m BLUE-GRAY SILT, (MH), Tap ! inch to 2 . N
T3 No-ss| o3 | 50/ inches, P
- GRAVEL, {GW), Red, brawn, and black, - -
moist, very dense, some sand
] END SOIL BORING AT 45.3 FEET. . T
§0.0 — — —
850 — — |
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PROJECT NUMBER
OPW35382.EN.03 28-5

BORING NUMBER

SHEET 1 OF 2

SOIL BORING LOG

PROJECT _Salmon Creek Wastewater Treatment Plant

ELEVATION 46.7 Feet

LocaTion Clark County, Vancouver, WA

DRILLING CONTRACTOR _Geo-Tech Explorations, Inc., Tuatatin, OR

ORILLING METHOD AND EQUIPMENT Mud Rotary, CME-75
WATER LEVELS _1S.0 Ft., 02/15/9%

START 01/24/95

FINISH 01/25/85

LOGGER DB.E. Harris

= SAMPLE ANDARD SOIL DESCRIPTICON COMMENTS
= ENE [RATION
e SOIL NAME, USCS GROUP SYMBOL, COLCR
i 2 |2 & RESULTS ' ' ;
oy £ 2|9 MOISTURE CONTENT, RELATIVE DENSITY SIEIPJL};NOGFF?_AUSIIDNE(')SDSRILLING RATE,
= W 5 wao| o+ 6" -6" -6* OR CONSISTENCY, SOIL STRUCTURE, !
& g — > = 8 w (N) MINERALOGY TESTS AND INSTRUMENTATION
on| &2 |z |laxow
4 i
5.0
50 SAND, (SP), Orange-brown to gray-brown, —
1-55 | 1.2 8-9-10 moist, medium dense.
1 85 (19) 7]
00 ——29 —
. 2-ST| 14 PUSH .
12.0
Upper 0.3 feet: SAND, (SP), Brown, wet. 7
3-55 15 6-8-10 Lower L1 feet: SILT, (ML), Brown, wet,
1 135 ' (18) rapid dilatancy, very stiff. 1
5.0 15.0
’ SILT, (ML), Brown, wet, moderate —
4-55 15 4-8~11 dilatancy, very stiff.
1 165 (19) T
20.0 20.0 _
. 5-ST| 2.2 PUSH -
22.0
Upper 0.4 feet: SILT, (MH), Brown, wet. 7
6-55 | 15 4-7-10 Lower L1 feet. SILT, (MH), Gray, wet.
7 235 (17) h
25.0
25.0 SILT and GRAVEL, (ML), Gray, wet. 7]
7-55 19-22-34
1 265 (586) 1
. Drilling softened at 28 feet. 1
30.0




PROJECT NUMBER BORING NUMBER
OPW35382.EN.03 2B-5

SHEET 2 OF 2

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

ELEVATION 46.7 Feet

LocaTIoN Clark County, Vancouver, WA

DRILLING CONTRACTOR _Geo-Tech Explorations, Inc., Tualatin, OR

DRILLING METHOD AND EQUIPMENT Mud Rotary, CME-75

START 01/24/95 FINISH 01/25/95 LoGger D.E. Harris

WATER LEVELS 5.0 Ft., 02/15/95

40.0 —

~ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
=D PENE TRATION
- >
@ 2 g |z RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR,
g S |3z |G MOISTURE CONTENT, RELATIVE DENSITY DRILUIE (CASING, DRILLING RATE,
Bk | U | ¥E | 85 | e -or e | R CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
32 = |Eo|BE) " W
30.6 8-SS 25-50/1" SANDY SILT and GRAVEL, Black, wet. Drilling is moderately difficult, slow.
35.0 _
¥OA355 [ oes o | 26-5072

No Recovery

END SOIL BORING AT 35.7 FEET.

1%nstalled piezometer at a depth of 20
eet.

Split spoon -contained cuttings of broken |
gravel,

Finished drilling at 8:45 am.
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PROJECT NUMBER
OPW35382. EN.O3

BORING NUMBER
28-8

SHEET 1 OF |

SOIL BORING LOG

PROJECT _Salman Creek Wastewater Treatment Plant

ELEVATION _58.8 Feet

LocATIoN Clark County, Vancauver, WA

DRILLING CONTRACTOR _G80-Tech Explarations, Inc., Tualatin, OR

DRILLING METHOD AND EGQUIPMENT Mud Ratary, CME 55

WATER LEVELS {4.5 Feet Belaw Ground Surface, 2/|§‘ﬁﬁn‘ 02/15/95

FINISH 02/18/95

LOGBER J. Lukas

=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
oL PENErTERSArTION
= SOIL NAME, USCS GROUP SYMBOL, COLOR
] g [ > , , ,
el B S % - 5 RESULTS MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING, DRILLING RATE,
T.< = w > " on on DRILLING FLUID LOSS,
E g i wo gy B'-8" -8 OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
w2 z r2luy {N) MINERALOGY
N Driller nates beginning of silt layer at 4 7
5.0 feet
50 Top 3 inches tg 4 inches: SILT, (MH), —| Gravel at top of spoon sample —
i-ss | 18 7-9-12 Light brawn, maist. Remainder: SILT, (MH),
1 85 ) (21 Blue-gray, maist - J
10.0
100 SILT, (MH), Blue-Gray, maist - PP =275kg/cm? ]
. 2-sT| 23 PUSH - .
12.0
5 Slow ?rilling 1r¢t:1m 1%.0': Sttiﬁ inalterial. no |
- -10-18 gravel encountered, material clogging
7 135 38|18 (28) 4 drill bit.
i SILT, (MH), Same as previous i i
15.0
LY SILT, (MH), Blue-gray with some light ] -
4-85 | 1.3 10-14-19 brown, maist, trace sand, Gravel in tip.
1 185 {33) B N
Oriller nates gravel at 18.5 1eet,
. 1 assembly rattling .
20.0 — — —]
1 215 AAV ) ) ] ) i
128 N\6-SS| 0.2 S04 Bk e aaniot Do " S9™€ 2\ 3 nches silty slough at top of spaan, -
END SOIL BORING AT 21.8 FEET. blug-gray |
7 7] hen drilling mud removed, water was
encountered tilling hale at 4 feet,
- -4 natural material {sand) filled hole from A
21.5 feet to 19.5 feet, Piezomater tip at
250 —| —| 19.5 {feet resting an caved material. ]
Caolarado sand added up to 165 ieet.

@Q@@@@@O0QOQQ...OOOQ.OQ00.0..0.00.9@@@@@0@0;
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PROJECT NUMBER
OPW35382.EN.03

BORING NUMBER
2B-7

SHEET | OF 2

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

ELEVATION /3.8 Feet

LocAaTioNClark County, Vancouver, WA

DRILLING CONTRACTOR _Gea-Tech Explarations, Inc., Tualatin, OR

DRILLING METHOD AND EGUIPMENT _Mud Rotary, CME 55

WATER LEVELS Not Measured

START 02/14/95

FINISH 02/165/85

LoGGER D.E. Harris/J. Lukas

= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
-3 PENEr‘irERSArTION
_'n.—
w < 2 & RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
aff| 2 | 2z |0 MOISTURE CONTENT, RELATIVE GENSITY DT (ASING, DRILLING RATE,
P | & | w@ | 3| g'-gr-g* | OR CONSISTENCY, SOIL STRUCTURE, DR N D LS T ATION
BE| £ | &2 Sk B MINERALOGY
(=172 — —Z (=45
5.0
50 SAND, (SP), Brown, very moist, medium . ]
i-ss | 1.0 7-7-8 dense, fine to medium grained, trace
1 85 (13) micaceaous 5 -
] Drillller nates still drilling through sandy
1 s 4
10.0
100 SAND, (SP), Brown, very maist, medium ] -
2-ss| 0.4 B8-9-11 dense, fine to medium grained, trace
1 s : {20) micaceous 1 -
Driller notes silt lense at 12.5 1eet
T clogged pump 1
15.0
50 SILTY, (SM), Brown, very moist, bense, ~| Tip contained silt, dark gray ]
3-ss | 11 9-15-17 fine grained, trace micaceous, thin layers
1 185 (32} at more sandy soil - e
20.0
200 (SM), Brown, very maist, ] I
4-SS| 1t 7-11-15 medium dense, fine grained, trace ‘
1 215 {28) micaceaous - -
25.0
250 SANDY SILT, (ML), Brawn, very maist, I ]
5-ss | 10 B-13-13 medium dense, micaceous
1 285 {28) ' = E
B Cuttings shaw clay, silty layer beginning
at 27.0 feet
._ i 4
30.0




CHM HItL

PROJECT NUMBER

OPW35382.EN.03 2B-7

BORING NUMBER

SHEET 2 OF 2

SOIL BORING LOG

PROJECT Salman Creek Wastewater Treatment Piant

ELEVATION /3.8 Feet

LOCATIONClark Caunty, Vancouver, WA

DRILLING CONTRACTOR Gea-Tech Explorations, Inc., Tualatin, OR

DRILLING NETHOD AND EQUIPMENT _Mud Rotary, CME 68

WATER LEVELS Not Measured

START 02/14/85

FINISH 02/15/95

LoBeER B-E- Harris/J. Lukas

=F SAMPLE STANDARD SQIL DESCRIPTION COMMENTS
oL PENEI'ERAI'TION
-t >
w = =) o RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
AHEL RS EADLIARERY | o rumies
i m O I _Qt Qe ' ’ q
B | £ | 2£E | 8L | O-8-8 | yingraLocy TESTS AND INSTRUMENTATION
w = >S5 | ww «(N)
awm = —= ol
30.0 SILT, Blue—gray, (MH), highly plastic Tip has some Qravel
1 i el E T
32.0
325 {7 55| 0.4 50/8" SILT, (MH), Blue-gray, same gravel 7 Hard drilling begins at 32 feet.
ﬂ 4
350 — _
-_—3-5-5—36'7 GRAVEL, (GW), Light br llowish
B m , Light brown, yellowis -
’ \€'SS 0.3 50/2 orange, dark gray, maist, very dense, some
sand-sized particles, fine to medium _l
7 grained (gravel)
i END OF BORING AT 38.8 FEET. B
400 — —
450 — -
50.0 —| —
850 — |

0000000000000 0000000000000000000000O0CCGOOOGOGOS
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PROJECT NUMBER BORING NUMBER

OPW35382.EN.03 2B-8

SHEET t OF 1

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

LoCcATION.Clark Caunty, Vancouver, WA

ELEVATION 4.8 Feet

DRILLING CONTRACTOR Geo-Tech Explarations, Inc., Tualatin, OR

DRILLING METHOD AND EGUIPMENT Hallaw Stem Auger, CME 55

WATER LEVELS Not Measured

START 02/21/85

FINISH 02/21/85

LOGGER J. Lukas

=5 SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
oL PENETRATION
- >~
wl = = & RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
== 5 5E|C N IARNLERREER | sme e T
wm o " _Qr _Qe N . !
EE E £2 | Sw 8 ?N) 6 MINERALOGY TESTS AND INSTRUMENTATION
[=1%] — = [~ TH
5.0
&0 . SANDY SILT, (ML), Brawn, moist, laose, —
i-sS | 1.0 2-3-3 micaceous
] 8.5 (8) B
i Driller notes easy push
10.0
100 SAND, (SP), Brawn, moist, logse, micacegus |
2-8s | 12 1-2-3 with some silt, fine grained
1 15 (5) 7
15.0
150 Na recovery. ]
- 3-ST 0 PUSH i
7.0
17.5 Upper 0.7 feet: SAND, (SP), Same as 7
: previous, maist
- 4A-ss| 12 2-4-4 Lower 0.5 feet: SAND, (SP), Brown and -
19.0 - 8) gray, loase, medium grained maist
20.0
2.0 PUSH GRAVEL, (GW), Brawn and gray, maist, ]
o0 |5-ST| 13 some sand and silt. Gravel at tip
7 Oriller nates harder drilling at 23 feet
25.0
%0 ass| o 50/30" GRAVEL, (GW), Gray, dry, dense P
| %3 END OF BORING AT 25.3 FEET. |




] PROJECT NUMBER BORING NUMBER
CHM HILL OPW35382.EN.03 2B-8 SHEET i OF 2
I
SOIL BORING LOG
PROJECT _Salmon Creek Wastewater Treatment Plant LOCATION Clark County, Vancouver, WA
ELEVATION 30.4 Feet DRILLING CONTRACTOR Geo-Tech Explorations, Inc., Tualatin, OR
DRILLING METHOD AND EQUIPMENT _Hallow Stem Auger, CME 75
WATER LEVELS _25 Feet Below Ground Surface, I/25/§§ART 01/25/85 FINISH 01/25/85 LOGGER King Sampaca
=] SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
g i PENEFTE%%'TION
== > SOIL NAME, USCS GROUP SYMBOL, COLOR
(1T} ) a L ) ]
ol I |28 RESULTS | MOISTURE CONTENT, RELATIVE DENSITY OEPTH OF CASING, DRILLING RATE,
I<| &= w (> " _pe gt DRILLING FLUID LOSS,
™ w wo o+ B' -8" -8B OR CONSISTENCY, SOIL STRUCTURE,
Y S = e % 5] HJ.! ) TESTS AND INSTRUMENTATION
‘é," @ = zZ 2 E w (N MINERALOGY
Start drilling at 10:15 am.
5.0
50 SILT, (ML), Brawn, wet, firm, contains ] ]
1-S8 1.0 2-4-3 sand.
- 8.5 (7) T .
10.0
100 SILT, (ML), Grayish brawn, wet, medium ] —
2-ss| 1.0 2-4-8 stiff, with trace af sand.
T 1s t2) A i
15.0
150 SANDY SILT, (ML), Gray, maist. . ]
- 3-ST| 20 - B
17.0 )
Upper 0.2 feet: SANQY SILT, (ML), Gray, 7 7
4-SS| 1.2 8-13-17 wet. )
1 185 (30) Lower 1.0 feet: SILT. {ML), Grayish brawn, . .
- maist.
20.0
20.0 SANDY SILT, {ML), Brawn, maist, stit, - —
5-SS| 1.0 8-15-17 rapid dilatancy.
1 215 (32) T R
25.0
30 SANDY SILT, (ML), Brown, wet. ~} Driller estimates water table at about 257
B-SS | 1.4 8-13-13 teet.
7 285 (28) T .
4 . 4
30.0

00000000000 00000000000000OGCGOIOOOOOGOONOONOOOOOTS




] PROJECT NUMBER BORING NUMBER
3 .EN. -
OPW35382.EN.03 2B-89 SHEET 2 OF 2
|
SOIL BORING LOG
PROJECT Salmon Creek Wastewater Treatment Plant LOCATION Clark County, Vancauver, WA
ELEVATION 30.4 Feet : DRILLING CONTRACTOR Geo-Tech Explorations, Inc., Tualatin, OR
DRILLING METHOD AND EGUIPMENT _Hallaw Stem Auger, CME 75
WATER LEVELS 25 Feet Belaw Ground Suriace, 1/25/§fART 01/25/95 FINISH 01/25/85 LOGGER _King Sampaca
>E SAMPLE STANDARD " SOIL DESCRIPTION COMMENTS
xr PENE TRATION
- >
w = = o RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
fy| 2[5 BRTEIESS | preasmo
[2a] |t —R" R
El§ :iJ g% ung (BN) 8 MINERALOGY TESTS AND INSTRUMENTATION
on| & | FZ | ®u
30.0
7-ss| 1.4 5-10-14 SANOY SILT, (ML), Brawn, wet, stiit. Install piezometer at 30 feet.
24 .
315 24) Driling stopped at 11:i5 am.
| END SOIL BORING AT 31.5 FEET. N
350 — —
400 — =
450 — o
50.0 — —
8§50 — —

(;(;LCiC(;'C‘C‘-Ci'C-C'OOOOOOOOOQOOOQOOOOOOOOOOQOOOOOOC)t
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PROJECT NUMBER
OPW35382.EN.03

BORING NUMBER
2B-10

SHEET 1 OF 2

SOIL BORING LOG

PROJECT Salman Creek Wastewater Treatment Plant

ELEVATION 440 Feet

LocATIoN Clark County, Vancauver, WA

DRILLING CONTRACTOR Geo-Tech Explarations, Inc., Tualatin, OR

DRILLING METHOD AND EQUIPMENT _Hallaw Stem Auger, CME-55

WATER LEVELS _33.5 Feet Below Ground Surface

START 02/21/95

FINISH 02/21/95

LOGGER J. Lukas

= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
-3 PENETTERSArTION
_‘\-
w =< = x RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
DH | S |2z | & MOISTURE CONTENT, RELATIVE DENSITY D iy CASING, DRILLING RATE,
Fi | & |wd | 3~ | g —g—g | OR CONSISTENCY, SOIL STRUCTURE, D L TATION
&5 = oz | oW MINERALOGY
w = >S5 | qw {N) .
[=17} — -2 ol
7] Jar sample af cuttings taken: Cuttings
5.0 have an odar; plastic debris found; dark
80 SILTY SAND FILL, (SP), Brown, gray, and material - passibly siudge. -
1-SS 1.0 2-5-7 black streaks, maist, medium dense
7 85 ’ (12) i
T Driller notes natural material at 8 ieet
10.0
100 SILT, (ML), Brawn, maist, micaceaus, some PP = 1.75 kg/cm? 1
i o-s7| 2 PUSH sand TV = 4 kg/cm:42 i
2.0
{SP), Brawn, maist, laase .
3-sS| 0.8 =1-2 micaceous, fine grained
135 (3 i
15.0
150 SAND, (SP), Brawn, moist {slightly), medium | inch seam of gray, fine to medium sand™]|
4-8S | 1.2 5-8-7 dense, micaceous, fine-grained, some silt at top ot SS
185 (13 y
20.0
20 SAND, (SP), Brawn, same as previgus ]
5-SS | 1.4 4-5-7
1 215 {12) .
25.0
%0 Upper 0.2 feet: SAND, (SP), Brown, same ]
B-SS | 1.3 g8-9-12 as previous
71 285 {21) Lower Li feet: SAND, (SP), Brown and -
: gray, moist, medium dense, micaceous,
4 medium grained -
30.0

000000 0000000000000 000000000000000000000 0009
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e PROJECT NUMBER BORING NUMBER
OPW35382.EN.03 2B-10 SHEET 2 oF 2
I

SOIL BORING LOG

000000000000000000000000000000000

™
Sy

C

0000000 OGO

PROJECT _Salman Creek Wastewater Treatment Plant LOCATIONClark County, Vancouver, WA
ELEVATION 44,0 Feet DRILLING CONTRACTOR Geo-Tech Explarations, Inc., Tualatin, OR
DRILLING METHOD AND EQUIPMENT _Hallow Stem Auger, CME-55
WATER LEVELS 33.5 Feet Below Ground Surface START 02/21/95 FINISH 02/21/85 LOGGER J. Lukas
=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
E3n PENE TRATION
P ot >
w = =} @« RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
By 2 e | SRR | g e
(=T wm (o ud ' _RB* —-g" » » i
&5 w Sz ﬁﬁ 8 (BN) 8 MINERALOGY TESTS AND INSTRUMENTATION
on| & | f= | &0
30.0 SAND, (SP), Brawn and gray, moist medium
1 31 7-SS | 1.2 57186_)8 dense, micaceaus, medium grained i -
i Driller notes auger heave, water at 33.5 i
35.0
350 SAND, (SP), Same as previous ~] Driller relates that blaw caunt for 8-SS ]
g8-ss| 2.0 5-18-30 may not be representative because
1 385 i (48) 4 auger heave. -
n END OF BORING AT 3B.5 FEET. _ _
400 — -~ —
450 — — _
§0.0 — — —
550 — — —




| PROJECT NUMBER BORING NUMBER ‘
EN. B~it
OPW35382.EN.03 2 SHEET | OF 3 Q
]
SOIL BORING LOG 2
PROJECT _Samon Creek Wastewater Treatment Plant LocAaTIoN LClark Caunty, Vancauver, WA @
ELEVATION 442 Feet DRILLING CONTRACTOR _Geo-Tech Explor;tions, Inc., Tualatin, OR G
DRILLING METHOD AND EQUIPMENT _HS Augers, Mud Ratary, CME 55 ®
WATER LEVELS 20.5 Feet Below Ground Surface _ gyapT .02/21/95 FINISH 02/22/85 LOGGER _J- Lukas 0
=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ol PENErTERS/%_TION .
-1~ >
w = =] o RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
oW S | Eg | © MOISTURE CONTENT, RELATIVE OENSITY DEr A JF CASING, DRILLING RATE, ®)
= & wd | 5 | 8 -*-g | ORCONSISTENCY, SOIL STRUCTURE, TESTE AND INSTHUNENT ATION
mg = 5| 2o . (N) MINERALOGY .
awn — -Z cCcu
7 Driller notes small amaunt at gravel at 0
5.0 4.0 feet
50 EILL UPPER 0.8 ft: SAND, (SP), Gray and | -
i-ss | 1.0 2-2-2 brown, slightly maist, logse, micaceous .
1 85 ' (4) Lower 0.2 ft: SILT, (ML), Brown, maist, - -
z loase micaceous .
.J | | :
0.0 .
100 SILT, (ML), Brown, slightly maist, laase, I 7 ‘
2-SS | 1.2 i-1-2 some sand, micaceaqus
T 15 (3) - . .
15.0 .
150 SAND, (SP), Brawn, slightly maist, medium  ~—] PP = Not avaliable - '
grained, micaceous TV = Nat avaliable
. 3-SsT| 20 PUSH - -
7.0 O
SAND, (SP), Brown, and gray, slightly T 7 .
4-SS | 1.3 5-5-8 moist, medium dense, medium grained,
1 185 ’ (1 micaceous . . .
20.0 @
20.0 SAND, (SP), Same as previous SILT, (ML) I — O
5-8S| 1.4 5-9-10 (Plasticity), Light brawn, very maist,
1 215 18) medium dense, trace sand, micaceous b E
End of HS augering at 2i.5 feet Q
T - Begin Mud rotary . ‘
J ‘ K
%0 25.0 ] | e
1 B-SS| L7 4—“78-]“ i i
28.5 @
30.0 0
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M HILL
A

2

PROJECT NUMBER
O0PW35382.EN.03

BORING NUMBER
2B-1i

SHEET 2 OF 3

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

ELEVATION .44.2 Feet

LocATIONClark Caunty, Vancouver, WA

DRILLING CONTRACTOR Geo-Tech Explorations, Inc., Tualatin, OR

DRILLING METHOD AND EGUIPMENT HS Augers, Mud Ratary, CME 55

WATER LEVELS _20.5 Feet Below Ground Surtace

START 02/21/85

FINISH 02/22/85

LOGGER J. Lukas

=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ol PENETTERSAFTION
_lv
t = =] = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
= 2|28 |L HOSINEECNENL HEATDE OENSTTY | Al ale b rost 10 TS
= wo O L= -1 | ’ ] 1
B E g2 | Sin | 8,8 | MINERALOGY TESTS AND INSTRUMENTATION
owv — —Z o
30.0 SILT, (ML), Light brown, very maist, trace PP = 3.0 kg/cm2
i 7-sT| 20 PUSH sand, micacequs TV =45 kg/cm
32.0
SILT, (ML), Light brown, maist, medium
8-ss| 15 5-14-15 dense, trace sand, micaceous
7 335 (24)
] Driller nates sand at 33.5 1eet
35.0 .
30 Upper 0.9 feet: SILT, (ML), Same as
9-55| 1.8 4-8-10 previous
71 385 (18) Lower 1.0 feet: SILTY SAND, (SP-SM),
: Light brawn, very maist, medium dense
40.0
400 -1 SILTY SANQ, Same as previous
10-SS| 1.3 -9
415 (20)
SILT, (MH), Blue-gray, very maist, highly
N plastic, micaceous
Driller notes blue-gray silty material at
n approximately 43.5 feet
40 45.0
1)~ X 5-8-11
Taps || 7 {19)
Oriller nates gravel at approximatel
- 475 feet ¢ ’
50.0
5.0 GRAYEL, (GP), Dark gray, very maist, same
12-SS| 0.4 | 12-31-50/4" silt and sand
1 5.5
%0~ GRAVEL, (GP), D
55.5 " A P), Dark gray, very moist, some
(3-SS| 0.2 50/8 it
60.0




CHM HILL

PROJECT NUMBER BORING NUMBER
OPW353B2.EN.O3 2B~

SHEET 3

SOIL BORING LOG

PROJECT _Saiman Creek Wastewater Treatment Plant

ELEVATION 44.2 Feet

LOCATION.Clark County, Vancouver, WA

DRILLING CONTRACTOR Geo-Tech Explaratians, Inc., Tualatin, OR

DRILLING METHOD AND EGUIPMENT _HS Augers, Mud Rotary, CME 55

WATER LEVELS 20.5 Feet Below Ground Suriace START 02/21/95 FINISH 02/22/85 LOGGER J. Lukas
=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ol PENEI_"FEF{SArTmN
_'v
w = (=] = RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
oy S |%g |y MOISTURE CONTENT, RELATIVE DENSITY D (CASING, DRILLING RATE,
e 5 | wo | &~ | g -gr-g* | ORCONSISTENCY, SOIL STRUCTURE, -
s | H | £2 | 8 MINERALOGY TESTS AND INSTRUMENTATION
w = >3 | ww
[=X%:) = —Z cCcw
-%3—\4_35 0.2 50/3" —\_GRAVEL, (GP), Same as previous PIEZOMETER INSTALLATION:
_ Sand irom 80.3 feet tg 40.0 feet, tip
END OF BORING AT B0.3 FEET. instalied at 40.0 feet, sand fram 40.0
feet to 38.0 feet (top of piezometer),
R pea gravel from 38.0 to 35.5 feet, b
bentonite plug fram 35.5 to 3.0 feet -
. concrete 1or monument from 3.0 to 0.0 -
feet.
m WAT \']
2-23-95, 12:30 p.m. Oepth = 20.5 ieet.
B&O —
70.0 —
T80 —
800 —
850 —
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] PROJECT NUMBER BORING NUMBER
| OPW35382.EN.03 2B-12 SHEET | OF |
CHM HItL
A
SOIL BORING LOG
PROJECT Salman Creek Wastewater Treatment Plant ) LocATION Ciark Caunty, Vancaouver, WA
ELEVATION DRILLING CONTRACTOR Geo-Tech Explorations, Inc., Tualatin, OR
DRILLING METHOD AND EQUIPMENT Mud Rotary, CME 55
WATER LEVELS Not Measured START 02/23/95 FINISH 02/23/95 LOGBER J. Lukas
=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ol PENETTERSAI'TION
-l >
] = (=] o RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
=2 2|52 M LIS | e bisioss T
wo | o ' _gr —g" , ) !
Eg £ | &£z | Sw 8 ?N) 8" | MINERALOGY TESTS AND INSTRUMENTATION
on | & | ~Z | 2
1.0
Upper 0.7: GRAVEL, (GP), Brawn and grey, 71 Top 3 inches Asphait 7
1-ss | o.8 17-7-7 very maist, same sand
1 25 : (14) Laower Ol.l:tSANél'. (SéPJ, Brown and Gra'y, g - -
< very moist, medium dense, some gravel an : _
4 35 |2A-ss| 08 15—“85;7 \_let, fill, trace micaceaus _\; inches of redundancy on 2-55 i
: . riler nates safter drilling at 2.75, but
| pper 0.4: GRAVEL, (GP), Grey andbrawn, | {44 much gravel in hole to push ST i
3-ss | 0.8 3-3-8 very maist, some sand
5.0 (i Loger 05:SILTY S ;:NQ. CI(iSP—dSMJ. Brtown
: and gray, very maist, medium dense, trace = — __ : n —
&0 fine gravel, mikaceous 4 3 inches SS fram 5.0 - B.5 with 50-1b.
4-88| 10 8-20-15 hammer
1 85 (35) (GP), Gray and brawn, very maist, 7
some sand and silt, trace micaceous ~ fil
) 5-SS| 0.9 3-18-11 (SP), Gray with some brawn, moist, | i
8.0 {29) some gravel, micaceaus, fill, top silt, fine
grained 7 7
4 8-Ss| 0.8 7_(g|§]|0 (SP), Same as previous, medium ] i
8.5 dense, {ill
00 — 7-ss | 0.4 H=21-17 | \ {SP), Same as previous — -
11.0 : (38) AND, (SP), Gray and brown, maist dense, i |
trace micaceous and fine gravel, 1ill, fine
grained
T 7 Driller notes tiner sand at 14 teet B
5.0
150 SILTY SAND, (SP), Grey and br, maist, = —
8-ss | 14 2-4-4 loose, micaceous {passibly native sail
1 185 ’ (8 material) - -
| “Upper 0.9: SILTY SAND, (SP), Same as i i
previous
g-ss| 1.9 PUSH Lawer 1.0: SAND, (SP), Gray, maist, trace
7 185 micaceaus and silt , 1
20.0
200 Upper 0.8 feet: SAND, (SP), Brawn, very - —
10-ss| 1.2 4-8-13 maist, medium dense, micaceaus, fine
1 215 {19} grained E 4
: Lawer 0.4 feet: SAND, (SP), Gray, maist,
. \medlum dense, micaceaus, fine to medium /-: J
grained
. END SOIL BORING AT 21.5 FEET. - i
80 — — -
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PROJECT NUMBER

BORING NUMBER
108015, TP.SW.GE 2B8-13

SHEET { OF 2

SOIL BORING LOG

PROJECT _Salman Creek Wastewater Treatment Plant
ELEVATION _APProx. 10 it above Boring 28-3

LOCATION Praopased Cut Slope South af OPS Center

DRILLING CONTRACTOR Geo~-Tech Explorations, Inc., Tualatin, OR
DRILLING METHOD AND EGUIPMENT Mud Ratary, CME 55 Track-Rig Mounted
WATER LEVELS Nat Measured START 10/10/85 FINISH 10/10/85 LOGGER J. Lukas
= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
-3 PENETRATION
J A
Byl 2 |2 |Z RESULTS | SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
gl > <5 w MOISTURE CONTENT, RELATIVE DENSITY DRILLING FLUID LOSS
e ITJ w uz: S 5 8' -B"-8" | OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUME'NTATION
wsl = [3|ou N) MINERALOGY
Begin drilling 0830
Cloudy, coal {80'), light precipitation |
’ Driller Notes: Silt ta 4.5 it., then sand
5.0
&0 Top O. ft. (passiby slough) = Silt, (ML), ]
i-S 1.0 4-7-8 Brown, trace fine sand
8.5 (15) Sand, (SP), Grayish brawn, maist, medium .
: dense, medium—-grained, 1- 1/2 in. silty
sand seam .
10.0
100 Sand, (SP), Similar to abave, no silt seams, ]
2-§ | 12 g-11-12 maist to very maist
T 15 (23) 7
7 Oriller Notes: Dense sand B 12.5 {t. 7
J i
i5.0
50 Sand, (SP), Similar to abave 7
- 8-10-9
1ws |75 "° {19) T
. =
7 Drilier Notes: Slightly softer driling at 18
20.0 it.
200 Sand, {SP), Similar to above, trace -
4~S 1.2 12-15-13 coarse—grained sand
T 215 {28) -
T Driller Notes: Small gravels @ 22 {t 7
25.0
40 Upper 0.2-Ft.: Sand, (SP), Similar to 1030 —
5-8S | 1.3 8-15-18 abave (Sample 5A)
7 285 {33) Lower i1 Ft.: Qlit, (ML), Lt. grayish brawn -
: with light brawn mottling, moist, hard, with
4 B-ST i orangish brown sand seam, {(SP), very ,
278 . maist {Sample 5B)
- It, {ML), Light b , maist, hard Driller Notes: { {t — 2 in. push -
Siit, (ML), Light brown, maist, har PP = 45t el
i TV = 0.5+ kg/cm? ]
30.0

l
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PROJECT NUMBER

108015.TP.SW.GE 2B-13

BORING NUMBER

SHEET 2 OF 2

SOIL BORING LOG

PROJECT Salman Creek Wastewater Treatment Plant

ELEVATION _APPrax. 10 it abave Baring 2B8-3

LOCATION.Propased Cut Slope Sauth of OPS Center

DRILLING CONTRACTOR Geo-Tech Explarations, Inc., Tualatin, OR

DRILLING METHOD AND EQUIPMENT Mud Rotary, CME 55 Track-Rig Mounted

WATER LEVELS _Not Measured

START 10/10/85

FINISH 10/10/85

LOGGER J. Lukas

= SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
'—
i PENETTERSATTION
- >
Lt = =] & RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
@ = | Zg | & MOISTURE CONTENT, RELATIVE DENSITY D T GASING, DRILLING RATE,
B E | ¥ 8| oo | RGeSOl STRUCTURE, TESTS AND INSTRUMENTATION
L = >S5S | nw (N
om =] —Z | cu
30.0 Silty Clay, (ML~CL), Bluish-gray/gray, PP = I.76 - 2.5 tsf
B 7-5 | 15 5'(?8')9 maist, very stiff . -
31.5
35.0
360 Silty Clay, {ML-CL), Similar to above, hard, ~| PP = 3.75 - 4.5+ tsi ]
8-S | 1.5 4-~15-18 some light brawn “nodules” of silt, trace ot
71 385 ’ (33) fine sand, (sligtly gritty) E -
Push = 1.5 1t., Tip crumpled slightly
- Silty Sand, (SP-SM), Bluish—-gray/gray, i pl i
g-sT| 1.5 very maist, dense to very dense, sand is ;F\’, =w; (4.5+)
38.0 tine to medium grained - Oriller Notes: Gravels @ 37 1t - 8in. -
Gravels dense — No sloughing of gravel
4 4 sidewall 4
40.0
400 Gravel, (GP), Gray w/brown, maist/very {200 ]
10-S | 0.8 19-50/5" maist, very dense, cemented with a silt
T 415 ) matrix, trace sand - -
45.0
40 50/1st. 4" Gravel, (GP-GW), Dark gray and orangish 1 Small recavery indicates that sampler |
453 \!I-S | O brown, very dense, sub-angular, (passibly /— may be pushing on a rack
- drill cuttings) = .
EOB = 45.3 ft. i Na water encountered entering the hale
1 Piezometer installed: Tip @ 20 it. - 1
Bentanite hale plug to 23 1t., sand pack
- irom 23 it. to 12.3 it., hale plug to 2 it., . 4
cement grout to ground suriace. Marris
i Hlush manument installed | i
§0.0 — — —
50 — — -
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CHM HILL
A

PROJECT NUMBER
OPW35382.EN.03

BORING NUMBER
0B~

SHEET |

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

LOCATION Clark Cnty, Vancauver, WA-20 1t irom pile dolphin

ELEVATION

DRILLING CONTRACTOR Geo-Tech Explarations, Inc., Tualatin, OR

DRILLING METHOD AND EGUIPMENT _Mud Ratary, CME 75, Orilled irom Barge

WATER LEVELS START _02/01/95 FINISH 02/01/85 LOGEER D-E. Harris
=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ol PENE%RSAFTION
oL
u = = P RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
== | £ 5E|C RECARGIRE R | o sugies
=w wa@a | oF ' _g" -p" , . ]
ag | £ | £2 S 8 ?N) B MINERALOGY TESTS AND INSTRUMENTATION
oh| & |~z |
Mudline is 58 feet below deck
N B0 feet below waterline _
- i J
5.0
50 SAND, (SM), Dark gray, wet I I
- 8-11-13
{ gs |55 03 it i 1
7] 1 Gravel at 7 feet (85 teet) 7
10.0
Ly SAND, (SP), Dark gray, wet, micaceaus ] 7
2-8S| od 8-9-5
T #5 (14) N h
1 1 70 ieet below waterline ~ Gravelly irom 7
70.5 ta 72 tfeet
16.0
50 SAND, {SP), Dark gray, wet micaceagus ] =
-S . B-7-7
1 185 3-S§| 03 (14) b 1
T 7 More tirm drilling at 75 feet 7
20.0
2.0 -7 SAND, Same as abave I ]
4-ss| od -B-
71 215 {13) - .
7 7 80 teet below waterline 7
25.0
&0 SILT, (ML), Dark gray, wet, low plasticity ] T
5-SS 4-5-10 Top of sample contains sand, SP, similar ta
T 285 (15) above - -
7 7 85 N
30.0

0000000000000 000000000200000000C0000C00O0FDOCVDCOFIONNOCOINSGS
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CHM HItL

A

PROJECT NUMBER

BORING NUMBER
OPW35382.EN.03 0B-1

SHEET 2

OF 2

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

ELEVATION

LOCATION.CClark Cnty, Vancouver, WA-20 it iram pile dalphin

DRILLING CONTRACTdR Geo-Tech Explorations, Inc., Tualatin, OR

DRILLING METHOD AND EQUIPMENT _Mud Rotary, CME 75, Drilled irom Barge

WATER LEVELS START 02/01/85 FINISH 02/01/85 LOGGER D.E. Harris
=5 SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ol PEN%’ERSAI'TION
oL
us = =} x RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
== 2| 5E|2 AR GRS | omierumiess U
wm - " _RY @ y y ]
Eg E g2 §$ 8 ?N) 8" | NMINERALOGY TESTS AND INSTRUMENTATION
[=17:] =] —-=Z ol
30.0 [y
a-ss | o H=11-7 SILT, (ML), Similar to abave
1 315 {18) .
7 90 feet below waterline 7
N Bense sand at 81.5 feet below T
35.0 waterline.
350 SAND, (SP), Dark gray, wet, fine =
- 13=-17-21
1 s0s 7-ss | 0.3 P |
40.0
4040 SAND, {SP), Same as above ]
8-SS 24-50/8"
1 415 y
45.0
40 SAND, (SP), Same as abave ]
- 12-15-18
ans |7 (33) A
4 END OF BORING = 48.5 FEET. i
§0.0 — -
&0 — —
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CHM HILL
S

PROJECT NUNBER
OPW35382.EN.03

BORING NUNBER
08-2

SHEET 1 OF 2

SOIL BORING LOG

PROJECT Salmon Creek Wastewater Treatment Plant

ELEVATION

LoCATION.Clark Caunty, Vancauver, WA

DRILLING CONTRACTOR Geo-Tech Explorations, Inc., Tualatin, OR

DRILLING METHOD AND EQUIPMENT Mud Ratary, CME 75, Drilled fram Barge

WATER LEVELS START 03/28/85 FINISH 03/28/85 LoGGER D-E. Harris
=F SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
-3 PENE TRATION
b >
By| 2 |g. |5 | oW | sgleissmar meotoron | oeemaor croms, o e
< | & | “w | > p DRILLING FLUID LOSS
e | ¢ |22 | 8. MINERALOGY
rT] = >S5 | ww (N)
awm — -Z ol
7 1 Surveyars located bare - hale shat
elevation of battam ot mud tub 22 inches
7 - abave water level E
Water depth is 48 ieet
5.0
50 SAND WITH SILT, (SP), Dark gray, wet, | 54 ieet below water surface -]
| 1-ss | o.8 8-18-23 micaceous, dense
8.5 (41) 1 -1
10.0
Lo SANO, (SP), Dark gray, wet, micaceous, . =
2-ss | o 1-2-2 very loose
1 15 {4) 1 7
50 15.0 a ]
155 [ 3¢5 | o2 5_(:50.;5 SAND, (SP), Same as abave
T 1 Silt on tri-cone bit 7
20.0
09 7555 4-S i 1-3-7 SILT, (ML), Dark gray, wet, stiff, low T| 89 feet below water surtace .
-SS : (a0 plasticity
"SAND, Similar ta above, in tip of sampler ] 7
_ 4 4
25.0
%40 255 [ 5_c5| o3 g_(|2_]13 SAND, (SP), Dark gray, wet, medium dense | 7
. o8
30.0
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CHM HILL
I

PROJECT NUMBER BORING NUMBER

O0PW35382.EN.03 0B-2

SHEET 2 OF 2

SOIL BORING LOG

PROJECT _Salman Creek Wastewater Treatment Plant

LocATIONClark County, Vancaouver, WA

ELEVATION DRILLING CONTRACTOR _Geo-Tech Expioratians, Inc., Tualatin, OR
DRILLING METHOD AND EQUIPMENT _Mud Ratary, CME 75, Drilled from Barge
WATER LEVELS START 03/28/85 FINISH ©3/28/85 LoGeeR D-E. Harris
=F STANDARD SOIL DESCRIPTION COMMENTS
3L PENETHATION
w = 2 o RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
=2 £ 585 SEGANGIAHRIST | slagples S
m - I _@e _Ry R , »
BE “E-' 3 Sw | 8 &% | MINERALOGY TESTS AND INSTRUMENTATION
[e]72) = —Z ol .
305 [g-ss| 0.2 0-14-14 SAND, (SP), Dark gray, wet, medium dense
- BORING TERMINATED AT 31.5 FEET BELOW
CHANNEL BOTTOM
350 —
400 —
40 —
5.0 —
80







Appendix F
Report of Laboratory Testing
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uﬂllﬂl FOUNDATION ENGINEERING

Professional Geotechnical Services

=== 5030 SW Philomath Boulevard Corvallis, Oregon 97333

LABORATORY TEST RESULTS

1603) 757-7645 Fax: (503) 757-7650

Date: April 11, 1995

To: CH2M Hill, Inc.
P.O. Box 428
Corvallis, Oregon 97339

Attn: Joe Lukas

Project No.. 95103007

Re: Saimon Creek WWTP

Attached are the results of our testing for the above-referenced project including the
testing that was previously reported with the exception
These results will follow shortly. Please call if you have any questions.

of the triaxial shear tests.

Copy to: *

Signature: (Fo r-)
edna 2 _

Chris Lund
Manager, Testing Services




Table 1. Natural Water Contents and Atterberg Limits

©000000000000000000000

O

~
X

XX X N XN X

o Natural Water
Sample Sample Content % uscs
Number Depth (feet) {percent) Fines LL PL PI Classification.
2B-1, 4SS 20-21% 32.2 94.9 47 29 18 ML
2B-1, 588 25 -26% 38.0 90.6 37 26 11 ML
2B-1, 6ST 30-31% 21.1 2.3
2B-2, 78S 30-31% 32.6 68.9 28 28 0 NP
2B-2, 8ST 35 - 37 25.3 31.2 NP
2B-3, 1SS 5-6% 40.4 83.3
2B-3, 28T 7% -9 24,9 42.0
2B-3, 5SS 17 -18% 25.9 69.9
2B-4, 4ST 16% - 18% 32.7 89.0
2B-4, 5SS 20-21% 28.4 93.0
2B-4, 75T 30 - 32 28.8 98.0 34 23 11 CL-ML
2B-6, 4SS 15 - 16% 29.4 98.2 31 23 8 ML
2B-6, 5ST 20 - 22 26.6 94.0 33 22 11 CL-ML
2B-7, 28T 10-12 24.4 87.0 37 19 18 CcL
2B-8, 3SS 15-16% 28.9 60.4
2B-8, 5SS 25-26% 30.4 64.3
2B-8, 6ST 30-32 21.2 76.0 37 20 17 CL
2B-9, 2SS 10-11% 33.2 63.0
2B-10, 2SS 10-11% 31.3 67.0
28-10, 5SS 20-21% 25.6 67.1
2B-11, 38S 12-13% 27.9 73.6
2B-11, 48s 15 -16% 17.8 54.1
2B-12, 6SS 25 - 26% 30.0 98.2 35 25 10 ML-CL
2B-12, 78T 30 - 32 29.1 97.0 32 24 8 ML
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Table 1. Natural Water Contents and Atterberg Limits

Sample

Natural Water

Sample Content % USCS
Number Depth {feet) (percent) Fines LL PL Pi Classification
2B-13, 1SS 1-2% 15.9
2B-13, 2ASS 2% - 3% 13.7
2B-13, 2BSS 2% - 3% 26.1
2B-13, 388 3% -5 22.3
2B-13, 4SS 5-6% 16.6
2B-13, 5SS 6% -8 20.3
2B-13, 6SS 8-9% 17.2
2B-13, 7SS 9% - 11 19.0
2B-13, 8SS 16 -16% 32.3
2B-13, 9SS 16% - 18%; 27.5
2B-13, 108S 20-21% 32.9
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Defarm. ,
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RESIDUAL SHEAR, psf

SAMPLE DATA
SAMPLE TYPE: Shelby Tube
DESCRIPTION: Brown, slightly
sandy silt.

Ll= —— PL= ——
SPECIFIC GRAVITY= 2.65
REMARKS :

Pl=

FIG. NO. 1

Strain raote, in/min

RESULTS
C. psf 628
¢, deg 29.7
- _
a TAN 6  0.57
. 2400 —m0— T
%]
u
[}
1
-t
(73]
|,
Q
2 1200
w
X
o
]
o
0 R B R i £
) 1200 2400 3600 4800 6000 7200
Normal Stress
6000 —
e SAMPLE NO. 1 2 3
L WATER CONTENT, % 36.1 32.5 32.9
e Z[DRY DENSITY, pct 85.5 89.9 90.2
- : C |[SATURATION, % 102.3 102.4 104.3
& avoo & Z|voiD RATIO 0.935 0.841 0.835
o - DIAMETER, in 2.49 2.48 2.49
e S HEIGHT, in 0.80 0.80 0.80
- 000 pr WATER CONTENT, % 36.1 32.5 32.9
N 778 - [DRY DENSITY, pef 86.1 90.7 91.3
§ 2000 LT W |SATURAT ON, % 103.9 104.3 107.5
0 i 27 e i V01D RATIO 0.920 0.825 0.812
<IDIAMETER, in 2.49 2.49 2.49
1600 HEIGHT, in 0.79 _0.79 _0.79
P el e S NORMAL STRESS, psf 950 2870 5110
MAX IMUM SHEAR, psf 1094 2343 3424

0.007 0.002 0.005

CLIENT: CH2M Hill

PROJECT: Salmon Creek WWTP

SAMPLE LOCATION: 2B-4, 4ST
16.5 to 18.5 feet

PROJ. NO.: 95103007

DATE: 3-2B-95

DIRECT SHEAR TEST REPORT

Foundation Engineering,




b

Project No.: 95103007
Project: Salmon Creek WWTP
Location: 2B-6, 5ST

20 to 22 feet
Date: 3-16-95

- CONSOLIDATION TEST REPORT
2.0
1.0
SWELL
_ .0
‘0 COMPRESSION —
&
N 1.0
o
> \
a N
2 2.0
g
S N
- 3.0
c
0
N
o N
o 4.0
NHN\
5.0
NS
\\i\
6.0
7.0
0.1 0.5 1 2 5 10 20 50
Applied Pressure - ksf
Natural Natural Dry - . -
Saturation [Moisture Dens’i ty LL P Sp.Gr. Initial veoid ratio
] 92.7 7% 24 .8 96.9 33 11 2.8650 0.7079
_===========L_____, _
TEST RESULTS MATER!IAL DESCRIPTION
Grey, low plasticity,

silty clay.
Class: CL/ML

CONSOL IDATION TEST REPORT
Foundation Engineering, Inc.

Remarks:

Loeading sequence
determined by CH2M Hi ||
personnel .

Fig. No. 4
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Dial Reading vs. Time

Project No.: 85103007
Project: Sailmon Creek WWTP
Location: 2B-6, 5ST
20 to 22 feet
Date: 3-16-95
t90 .
0.1045 Load No.= 1
0.1047 Load= 0.33 ksf
0.1049 DO = 0.1049
D = 0.1056
0.1051 90
@ o 10853 D1OO= 0.1057
',; ' Tgo= 233 min.
g 0.1055
S 0.1057 . Cy @ Tgy =
e 0.1059 \R\ ~\\\:'*7 - . 054 inf%min.
0.1061 \\
0.1063
' 0.1065
o) 3 (5] 9 12 15
Squcre root of elapsed time (min.)
tS80
©.1065 Load No.= 2
0.1067 Load= 0.62 ksf¥
D = 0.1072
0.1071 90
@ D1OO' 0.1072
5 0-1073 Tgo= ©.68 min.
D \
5 0.1077 < v
2 5.1079 \\\\ 183 inFmin.
0.1083 \\:
0.1085 \\
0 3 6 9 12 15

Square root of elapsed time (min.)

Foundation Engineering, Inc.




Dial Reading vs. Time

Project No.: 95103007
Project: Saimon Creek WWTP
Location: 2B-6, 5ST

20 to 22 feet
Date: 3-16-95

t80
. 1095

.1097

Load No.= 3

. 1099

Load= 1.27 kst
DO = 0.1100

L1101

Dgo = 0.1106

.1103

D1OO= 0.1107

-1107

CV @ Tgo =

. 1109 ~———]
L1111

.008 inﬁymin.

~ 1113 A

0
0
0
0
0
0.1105
0o
0
o
0
o}

1118 \\

0 7 14 21 28 35 42 49 56 €63 70
Square root of elapsed time (min.)
190
0.1135 Load No.= 8
0.1137 Load= 2.56 ksf
0.1139 DO = 0.1139
D = 0.1144
0.1141 S0
| g 5 1143 DTOO= 0.1144
B : Tgo= 3.52 min.
g 0.1145
c,orT =
S 0.1147 \ v " 190
o \\ 035 in%min
0.1149 : : :
\\ C—e—
0.1151 \C
0.1153 \\
0.1155

0 5 10 15 20
Square root of elapsed time (min.)

Foundat ion Engineering, Inc.
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Project No.:

Dial Reading vs. Time
95103007

Project: Salmon Creek WWTP
Location: 2B-6, 5ST
20 to 22 feet
Date: 3-16-95
t90
©.1190 Load No.= 9
0.1195 Load= 5.80 ksf
D = 0.1204

0.1205 090 o 1208
o = .
5 0.1210 Y& ‘*¢:2~_-__-__ Tgo= 4.02 min.
o ———
& 0.1215 V\ g
5 0.1220 \\ Cv @ Ty =
© 0.1225 \\ 030 inZmin.

0.1230 \

0.1235 \\

0.1240

0 7 14 21 28
Square root of elapsed time (min.)
t90

0.1265 k4
0.1275

0.1285
0.1295

0.1308

0.1315

Reading

5 0.1325

Load No.= 10
Load= 12.27 ksf
Do 0.1268
D90 = 0.1292
D = 0.1294

100
Tgo= 5.25 min.

0.1335

0.1345

.022 in%min.

0.1355

0.1365

9 18 27 36 45

Square root of elapsed time (min.)

Foundation Engineering, Inc.




Project No.: 95103007
Project: Salmon Creek WWTP
Location: 2B-6, 5ST

20 tc 22 feet
Date: 3-16-95

Dial Reading vs. Time

t80
0.1410

0.1425

0.1440

0.1455

0.1470

Reading

0.1485

0.1500

Dial

0.1515

,—-
P

0.1530

"\.__\
0.1545

T oo

0.1560

Load No.= 11
Load= 25.20 ksf

Do 0.1419
D90 0.1487
D1OO= 0.1485

Tgo= 15.39 min.

CV @ Tgo =

.007 inF%min.

0o S 18 27 36 45 54 63 72
Square root of elapsed time (min.)

Foundation Engineering, Inc.
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CONSOL IDATION TEST REPORT

1.0
SWELL
. 0000
Gy
COMPRESS! ON
1.0 -\
2.0
3 \
2
<
o 3.0
o
@
]
o 4.0
Q
£
0
(@]
+ 5.0
c
3
o S
a 6.0
~~.~“~\~
7.0
N A
.\
8.0
9.0
0.1 0.5 1 2 5 10 20 50
"Applied Pressure - ksf
Natural Natural Dry - . .
Saturation |Moisture Density LL Pl Sp.Gr. Initial void ratio
99.5 % 25.3 98.8 37 18 2.850 0.68740
TEST RESULTS MATERI|AL DESCRIPTION
Grey, low plasticity
clay.
Project No.: 95103007 Class: CL
Project: Salmon Creek WWTP Remarks:
Location: 2B-7, 25T Loading sequence
10 to 12 feet 7 .
Date: 3-16-95 determined by CH2M Hi ||
personnel .
CONSOL IDATION TEST REPORT
Foundation Engineering, Inc. Fig. No. s




Project No.:

Dial Reading vs. Time

85103007

Project: Saimon Creek WWTP
Location: 2B-7, 2ST
10 to 12 feet
Date: 3-16-95
t90
0.1176 Load No.= 1
0.1171 Load= 0.33 ksf
0.1172 Dy =0.71177
D = 0.1176
0.1173 90
o ; Dio0= 0.1176
é ©.1174 Tgo= 0.96 min
L 0.1175
o ©0.1178 C, ® Tgp =
S 0.1177 133 inZmin.
0.1178
0.1180
0 3 6 9 12 15
Square root of elapsed time (min.)
t90
©.1185 Load No.= 2
0.1188 Load= 0.62 ksf
0.1187 \\ Do = 0.1186
D = 0.1190
0.1188 < L
go . \\ Dioo= ©-1190
o 7 ) Tan= 13.99 min.
K] \\ 90 n
¢ 0.1190
o
o \\ :::\\ C, ® Tgg =
o 0.1191 AN \>— v
o AN 009 in%min
0.1192 N \ . . .
0.1193 \\\\
0.1194 \\\
0.1165

3O

C X ]

O 1 2 3 4 5 6 7 8 2] 10
Square root of elapsed time (min.)

Foundation Engineering, Inc.
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Dial Reading vs. Time

Project No.: 95103007
Project: Salmon Creek WWTP
Location: 2B-7, 2ST

10 to 12 feet

Date: 3-16-95
190 .
0.1205 Load No.= 3
0.1207 Load= 1.27 ksf
0.1209 Dy = 0.1206
D = 0.1212
0.1211 0
g Digo= 0.1213
g 0-1213 Tgo= 9-51 min.
o
2 0.1215 —
5 0.1217 \ ————p 1| S @ T -
@ 0.1219 \ .013 inF?min.
0.1221 \\
0.1223 \\
0.1225
(0] 7 14 21 28 35 42 49 56 63 70
Square root of elapsed time (min.)
t90
0.1230 Load No.= 8
0.1232 Load= 2.56 ksf
0.1234 Po = 0.1231
D = 0.1238
0.1236 90
g . - D1OO= 0.1238
= 0.12 - ;
E Tgo— 1.78 min.
2 0.1240 \\
c.eT =
5 0.1242 T~ v 90
= - -- . .
o 0.1244 \§\ .071 ln.%’mln
0.1246 X\
0.1248 \\
0.1250
0 5 10 15 20 25

Square root of elapsed time (min.)

Foundation Engineering, Inc.




Square root of elapsed time (min.)

Foundation Engineering. Inc.

Dial Reading vs. Time
Project No.: 95103007
Project: Saimon Creek WWTF
Location: 2B-7, 2ST
10 to 12 feet
Date: 3-16-95
t90 .
©.1270 Load No.= 9
0.1275% Load= 5.80 ksf
. D = 0.1288
0.1285 0
g D1OO= 0.1280
é 0.1290 Tgo= 3.13 min.
ey
g 0.1295 \\ — ——
— -\ =
o 0.1300 \\ —— ©v @ Tgo
o 0.1305 . 040 in.2/min.
0.1310 \Q\
0.1315 \\
0.1320
0 7 14 21 28 35
Square root of elapsed time (min.)
~t90
©.1335 Load No.= 10
0.1350 Load= 12.27 ksf
0.1365 DO = 0.1344
D = 0.1387
0.1380 80
_ o o 1305 D1OO= 0.1392
g : T90= 4.16 min.
Y 0.1410
- b ™
_ cC,oT =
5 0.1425 \‘\—‘—\ v 90
o \\ 029 in¥mi
0.1440 . . n.
\ T
0.1455 \\
0.1470 \\
0.1485
0 9 18 27 36 45
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Dial Reading vs. Time

Project No.: 85103007

Project: Salmon Creek WWTP
Location: 2B-7, 2ST
10 to 12 feet
Date: 3-16-95
190 :
0.1485 Load No.= 11
0.1520 Load= 25.20 ksf
D = (0.1682
0.1590 90
g o 162s D1OO= 0.1702
ié : Tgo= 15.03 min.
L o0.1660
5 0.1695 Cy @ Tgo =
© 0.1730 LN .008 in&min.
N
0.1765 “ =l
0.1800 “
0.1835
S 18 27 36 45 54 63 72 81 90

Square root of elapsed time (min.)

Foundation Engineering, Inc.




CONSOL IDATION TEST REPORT

TEST RESULTS

MATERIAL DESCRIPTION

SWELL
.0
COMPRESS| ON
1.5
3.0
- B
)
z
0
N 4.5
o
2 \\\.
0
P 6.0
g N
o]
O
- 7.5
c
0
3]
} .
0
a 9.0
\
10.5
--~-h~..__!l
12.0
13.5
0.1 0.5 1 2 5 10 20 50
"Applied Pressure - ksf
Natural Natural Dry L. . .
Saturation [Moisture Density L el Sp.Gr. Initial veid ratio
82.7 % 29.9 89.2 32 2.650 0.85586

_—— e ]
—————e— ]

Project No.: 95103007
Project: Salmon Creek WWTP
Location: 2B-12, 7ST

30 to 32 feet
Date: 3-17-95

CONSOL IDATION TEST REPORT
Foundation Engineering, Inc

Grey-brown, low
plasticity silt.

Class: ML

Remarks:

Loading sequence
determined by CH2M Hi ||
personnel .

Fig. No. 6
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Dial Reading vs. Time

Project No.: 85103007 :
Project: Salmon Creek WWTP
Location: 2B-12, 7ST

30 to 32 feet
Date: 3-17-95

t90 .
0.1475 Load No.= 1
0.1480 \ Load= 0.33 ksf
0.1485 Do = 0.1477.
D = 0.1489
0.1490 80
o —— Dyop= 01480
5P Taes \\ - T | Tgo= 1.03 min.
o -
g 0.1500 \\
5 0.1505 \\ Cy @ Tgg =
e 0.1510 \A .122 in%ﬁﬁn.
0.15158 \\\
0.1520 \
0.1525
0 3 6 S 12 15
Square root of elapsed time (min.)
t90
0.1510 Load No.= 2
0.1512 Load= 0.62 ksf
D = 0.1518
0.1516 Dgo o 1510
g 0.1518 100" =
g ’ Tgo= 9.20 min.
2 0.1520 \\ ST
c,erT =
S 0.1522 e~ v 90
a 0.1524_ \\ \\ .013 in.2/min.
| —
0.1526 \
0.1528
0.1530

O 7 14 21 28 35 42 49 56
Square root of elapsed time (min.)

Foundation Engineering, Inc.

63 70




Dial Reading vs. Time

Project No.: 95103007
Project: Salmon Creek WWTP
Location: 2B-12, 7ST

30 to 32 feet
Date: 3-17-95

90 _
0.1545 Load Neo.= 3
0.1550 Load= 1.27 ksf
D = 0.1566
0.1560 90
o e '\\ Dyp0= 0. 1568
- v Tan= 16.51 min.
3 N ““i-___‘______i S0
2 0.1570 N
S 0.1575 \\\ Cv @ Tgg =
o 0.1580 \\:\\ . 007 inF?min.
0.1585 \\
0.1590 \\\\
0.1595
) S 10 15 20 25
Square root of elapsed time (min.)
t90
©.1600 Load No.= 4
0.1805 lLoad= 2.56 ksf
0.1610 ‘ DO = 0.1606
D = 0.1629
0.1615 80
g s D1OO— 0.1632
B ’ Tgo= 7.31 min.
L 0.1625
c,oeT =
S 0.1630 v 90
o 0.1635 \\ \ .07 in.%’min.
~X
\
0.1640 ==
0.1645 \\
0.1650
- O 7 14 21 28 35

Square root of elapsed time (min.)

Foundation Engineering,

Inc.
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Dial Reading vs. Time

Project No.: 85103007
Project: Saimon Creek WWTP
Location: 2B-12, 7ST
30 to 32 feet
Date: 3-17-95
180
0.1700 Load No.= 11
0.1705 Load= 5.80 ksf
0.1710 DO = 0.1705
D = 0.1718
0.1715 80
g o 1720 D1OO= 0.17189
‘g ’ \ Tgo= 4-92 min.
&’ 0.1725 \\
© 0.1735 \\ \‘\\ ‘Jﬁ‘\' .024 inZmin.
0.1740 \\
0.1745 \\
0.1750
O 9 13 27 36 45
Square root of elapsed time (min.)
t90
©.1825 Load No.= 12
0.1835 Load= 12.27 ksf
0.1845 DO = 0.1832
D = 0.1857
0.1855 80
g o 1aes D1OO= 0.1860
— o1 _ .
B Tgo— 4.75 min.
& 0.1875 AN
- \ C, ® Ty =
v 90
o 0.1885 —
= \\ \\
0.1895 [— .024 in.%min.
\ —
C.1905 \\
0.1915 \
0.1925
0 4 8 12 16 20 24 28 32 36 40

Square root of elapsed time (min.)

Foundation Engineering, Inc.




Dial Reading vs. Time
Project No.: 895103007
Project: Salmon Creek WWTP
Location: 2B-12, 7ST

30 to 32 feet
Date: 3-17-95

tS0
0.2080

0.2100

0.2120

0.2140

0.2160

Reading

0.2180

0.2200

Load No.= 13
Load= 25.20 ksf
DO“ = 0.2088
Dgo 0.2157
D1OO= 0.2164
Tgo= 12.88 min.

e

Dial

0.2220

[
e

\
0.2240 o

0.2260 \

CV @ Tgo =

.008 inZmin.

0.2280 \

0 8 16 24 32 40 48 56 64 72
Square root of elapsed time (min.)

Foundation Engineering, inc.
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il lh Foundation Engineering, Inc.
== Professional Geotechnical Services

April 13, 1995

CH2M Hill, Inc.

2300 NW Walnut Bivd.
P.O. Box 428

Corvallis, Oregon 97339-0428
Attn: Joseph M. Lukas

Dear Mr. Lukas:

project.

This letter summarizes the results of the triaxial sh

throughout the testing.

of the laboratory testing program for the Salmon Creek Wa
installed in a triaxial cell and a back-pressure

Consolidated-undrained tests were run on Sam
and Sample 2B-7, 2ST from 10 to 12 feet.

Project 95103007
Salmon Creek WWTP

ear testing conducted as part

ste Water Treatment Plant

of 40 psi was applied to each. Tests
The results of the tests are shown on the enclosed figures. High negative pore
pressures developed in most of the samples during testing which is common for
overconsolidated soils. However, in Sample 2B-4
much lower negative pore pressures resultin
effective stresses. Therefore, the Mohr-
relatively close. Sand lenses noted in th
resulted in the lower negative pore pre

ple 2B-4, 7ST from 30 to 32 feet
Three test specimens were trimmed,
were run at confining pressures of 7, 15, and 30 psi. Pore pressures were monitored

. 78T, the third specimen developed
g in a smaller shift between the total and
Coulomb failure circles shown in Figure 1 are

ssures.
Rick Thrall, P.E. (in our Portland office) recommended using the p-q plots from
the effective stress paths to estimate the undrained strength parameters, ¢’ and ¢'.
interpret the results yourself based on your actual design needs.

S A A L L R A L N Y Y N Y N N Y N X N N Y Y XYY XXXXXY)

e third specimen (or other factors) may have
Those results are also enclosed. We recommend, however, that you evaluate and

5030 SW Philomath Bivd. * Corvallis, OR 97333 « (803) 757-7645 « FAX (503) 757-7650




- AN Foundation Engineeting, Inc.

2.

We appreciate the opportunity to work with you on this project. Please call if
you have any questions.

Sincerely,

FOUNDATION ENGINEERING, INC.

Geoffrey C. Hebner, P.E.

GCH/laj
enclosure
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10800
RESULTS
C, psf
$. deg
; TAN b
a 7200 - Tl
o ol
8 A |
n 1 :
. :/
o]
¢ 3600
Z = i
0 | i ///
0 3600 7200 10800 14400 18000 21600
Effective Normal Stress, psf
24000
SAMPLE NO. 1 2 3
WATER CONTENT, % 26.2 25.4 27.8
20000 < [DRY DENSITY. pecf 100.9 100.2 99.1
— ISATURATION, % 108.6 103.5 110.3
E lvoip RATIO 0.639 0.652 0.669
5 Z [DIAMETER, in 2.85 2.87 2.82
® 16000
a HEIGHT, in 6.02 6.00 6.00
o WATER CONTENT, % 26.0 24.8 26.8
® 12000 L f, |IDRY DENSITY, pef 100.9 100.2 99.1
b - W |SATURATION, % 107.8 101.0 106.1
» . : . VOID RATIO 0.639 0.652 0.669
- A 7 IDIAMETER, in 2.85 2.87 2.82
& 8000 HEIGHT, in 6.02 6.00 6.00
0 /%fy Strain rate, in/min 0.001 0.001 0.001
4 2000 BACK PRESSURE, psf 5760 5760 5760
e CELL PRESSURE, psf- 6768 7920 10080
FAILURE STRESS, psf 10946 11072 11848
o L PORE PRESSURE, psf 2822 3139 5400
0 5 10 15 20 [ULTIMATE STRESS, psf 11848
Axial Strain, % PORE PRESSURE, psf 5400
YPE OF Te. S FAILURE, psf 14891 15853 16528
. O3 FAILURE, psf 3946 4781 4680
CU with pore pressures
SAMPLE TYPE: Shelby Tube CLIENT: CH2M Hilt
DESCRIPTION: Grey, low plast-
icity silt. PROJECT: Salmon Creek WWTP
LL= 34 PL= 23 Pl=11.0
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: 2B-4, 7ST
REMARKS : 30 to 32 feet
PROJ. NO.: 95103007 DATE: 3-24-95
TRIAXIAL SHEAR TEST REPORT
FIG. NO. 1 Foundation Engineering, Inc.
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10800 Stress Path legend: Total Effective End +
Peak Strength Total Effective
Q=
o =
t =
7200 s
o
«
Q
v 3600
0
o 7200 10800 14400 18000 21600 25200
P, psf
Ciient: CH2M Hi i
Project: Salmon Creek WWTP
Location: 2B-4, 7ST 30 to 32 feet
File: SALMON1 Project No.: 95103007 Page 2/2 Fig. No. 1
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7200
RESULTS
C. psf
$. deg
- TAN b
Q4800
) ot ) IR RS : : § Li;
1] i
N /’/ A\
. i Bl S NG RN . I
o 2400 > » AN A
e = 5
@ /// \\\
. e P - N ......'\ o e a . e . -
. o i) i 5 Eas I o e
0 2400 4800 7200 9600 12000 14400
Effective Normal Stress, psf
12000
SAMPLE NO. 1 2 3
WATER CONTENT, % 24.4 23.3 21.2
10000 3 |DRY DENSITY, pef 100.9 104.1 102.4
— ISATURATION, % 101.0 104.8 91.3
= £ IvoiD RATIO 0.640 0.589 0.615
5 8000 Z IDIAMETER, in 2.85 2.85 2.85
a HEIGHT, in 6.00 6.00 6.00
@ |~ WATER CONTENT, % 24.5 23.1 23.3
0 pd RSN £ |DRY DENSITY, pecf 100.9 104.1 102.4
o 6000 — 7
I : T W |SATURATION, % 101.6 104.1 100.1
n S VOID RATIO 0.640 0.589 0.615
. & s b 'z |DIAMETER, in 2.85 2.85 2.85
o 4000 HEIGHT, in 6.00 6.00 6.00
S Strain rate, in/min 0.001 0.001 0.001
2 2000 BACK PRESSURE, psf 5760 5760 5760
e CELL PRESSURE, psf 6768 7920 10080
FAILURE STRESS, psf 6158 7104 9145
0 PORE PRESSURE, psf 4406 5098 6451
0 5 10 15 20 |ULTIMATE STRESS. psf
Axial Strain, % PORE PRESSURE, psf
TYPE OF TEST. S1 FAILURE, psf 8519 9927 12773
. O3 FAILURE, psf 2362 2822 3629
CU with pore pressures
SAMPLE TYPE: Shelby Tube CLIENT: CH2M Hil |
DESCRIPTION: Grey, micaceous,
low plasticity silt. PROJECT: Salmon Creek WWTP
LL= 37 PL= 19 Pi=18.0
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: 2B-7, 2ST
REMARKS: Sampie 2B-8, 6ST used 10 - 12 feet
9s substitute in sample 3. PROJ. NO.: 95103007 DATE: 3/30/95
TRIAXIAL SHEAR TEST REPORT
F1G. NO. 2 Foundation Engineering, Inc.
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Client: CH2M Hill
Project: Salmon Creek WWTP
Location: 2B-7, 2ST 10 - 12 feet
File: SALMON-A Project No.: 95103007 Paoge 2/2 Fig. No. 2
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AGI

TECHNOLOGIES

February 24, 1995

CH2M Hill

825 N.E. Multnomah, Suite 1300
Portland, OR 97232-2146
ATIN: Todd Cotton

RE:  Soils Laboratory Testing Results
Project Number: OPW35382.EN.03

&% kil

Enclosed you will find the laboratory test data you requested on 02-16-95.

Sincerely,

55 cfocnr

Roxanne George
Lab Manager/Engineer
AGI Technologies

541 N.E. 20th, Suite 103 . Portand, Oregon 97232 . (503) 232-1800

FAX (503) 232-9272

WASHINGTON OREGON

CALIFORNIA
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TECHNOLOGIES
CLASSIFICATION OF UNDISTURBED SAMPLE
Boring/Test Pit ___2 82 -SST Job Number _29, 127, 0G
Sample No. = Job Name___ (7 M\ /0P~ 35382 Envo3
Depth 2560-27.07 Date 2-17-a5
Condition:  Good Poor (Disturbed) TestBy:— RC(o
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TARE (TVor PP) CLASSIFICATION
22.0 59 i
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s Contoct -z, SN Predominoily Fire $o rtdivem sand |y o ro=ts
2&.9
20 -
25
REMARKGS: savedva? (VN  saved 72 Tubes NOTE: 1 cubic foot = 1728 cubic inches
Tv., PP = "I'OrvaAe) eoc kel penetovmpier | kDIcM,?- 13;:2;:&3}.(6:?{?-):7.0'
Standard Volume = 0.0249 13
MOISTURE CONTENT UNIT WEIGHT A B
Tare No. 187 $) 99 Dia. x L (in) Sd Std
Wet + Tare 8.8 199.77 |=72.L6 Volume () ) v
Dry + Tare 744 | LLO |S3 .4 Wet W. (q) 3212|131y
WL. Water Dry W (g)
Tare WA 14.2 | 5.% IS.lo Wet Density (pcf) e. 8 | ugy
Dry WA. Soil Dry Density (pcf) 90.7 Yo.¥
% Moisture 20.6 | 3y |30, % Moisture 22.27 | 3359
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TECHNOLOGIE
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CONSOLIDATION TEST SUMMARY
ASTM 2435

Date Started 2~

AGI

1(-9S Job No. —30,17,7‘ o blp

2.-2%-9S Job

CHIM inpwicps £a2

GG

Sample 222, SST

Soil Description _Aned . ve.  Apnte ;

pmadiled Qr(\\j:Ll-ch N2, TS AN

. N
Some  Fine Sar\d) Yrace to

Son€.  clay

Consolidometer j_

AMPLE INFORMATION
wt. soil + ring _(357.4

-~
Depth of test specimen _25.2 ~ 25.9

INITIAL WATER CONTENT FINAL WATER CONTENT

container (o container c-2

dry density

wt. ring 513.3 wet soil + tare __{.S wet soil + tare _299.0
wt. wet soil I4M4.\ o drysoil +tare 55.0 dry soil + tare _ 20te.

_ =5
wetdensity ___11]. R ocF wt. tare

_1S9 wt. tare [SA.le
4.7 ocf % water 32.1% % water 30 gj.

CONSOLIDATION SUMMARY
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CONSOLIDATION TEST
D 4186
Date Started___ 2.~ 1(~3 S

Date Finished__ 2~ 23 -9S
Consolidometer A

Soii Description

v

Job No.

Job

Applied Geotechnology inc.
Geotechnical Engineering
Geology & Hydrogeoiogy

30/127.0uu

(/g

CHRA /OPw3S3IRZ €A

Sampie No.__2-8°2 ,S3T

Load__‘/1ts £5§ toad_/IL 4§ LHWO  wowralee
Date__2~!'{s-G% Date__e~lla -85
Applied By Re.t Applied Byj(a &
Stone . Stone —
Clock Elapsed Correction: i OQ s Clock Elapsed Correction: | 005
time time time time
& date (min) Original Adjusted & date (min) Original Adjusted
5.0(0 0 i900C 514 o 1025
0.10 101 - 0.10
0.25 O\ 0.25
0.50 {o(§ 0.50
S8 1 10\ 7} 1
5:ag 2 10\?) 2
SO 4 026 4
Sy 8 102§ 8 /
5.2\ 15 155~ 15
g3k 30 ' 30
Giol 60 60
N | 2R 304 i023
LT o= (A=
st a0 192y [ — (DD 102 (A:=20
Load \/g s F (3/lu tﬁ{') Load_ /4 ¢&SF
Date__ 2 -15-A% Date 'Z“)? 9
Applied By___R{A- Applied By_ RG
Stone Stone -
Clock Elapsed | Correction: | OO & Clock Elapsed | Correction: | O 2.
time time time time
& date (min) Original Adjusted & date (min) Original Adjusted
2:2.0 0 1028 ®:80 0 lo s®
0.10 1049 0.10 i 0
0.25 loso 0.25 190 L
0.50 loS2 0.50 1072
21 1 1S3 &:5) 1 1073
R-22 2 inss 15T 2 i 074
2724 4 108 3:8\Y 4 [Ton]¥)
823 8 - §:58 8 ~
s 15 - 9:087%7 15 9 1O
¥'so 30 0SSR 9:20 30 -
Y:20 60 - Q:50 60 1020
T .
felvie) 1oL [ A= S4) ioaT 1084  ( A=72. )




CONSOLIDATION TEST
D 4186

Date Started__ £ ~1le-AS

Date Finished_ 2.~ 2.5~ 95

A

Consolidometer.

Soil Description

*

Applied Geotechnology Inc.

Geotechnical Engineering
Geology & Hydrogeology

JobNo_‘EO.J?_7~OLoU
CHL AN [0PwW3IsIRZ . EN. D

Job

Sample No.Z2 &7 L, SSTY

Load /Y ECE , rtlead Load__ | <5 N ~load
Date - 2\-aS Date__c—2\-4 S
Applied By_ £(o Applied By_£C- (o
Stone Stone
Clock Elapsed | Correction: [ )™ Clock Elapsed | Correction: | Q2.9
time time time time
& date (min) Original Adjusted & date (min) Original Adjusted
Tk 0 nyl 1243 0 2
0.10 i) CL 0.10 220
0.25 Hney 0.25 (222
0.50 1S3 0.50 1224
1:so 1 11sq 12:49 1 1230
i1gi 2 11 %e) 124§ 2 1237-
1N:s3 4 - 12249 4 iZ3\M
11:§7 8 o ie: S\ 8 1235
12704 15 - 2152 15 -
1219 30 - N X2Ur 343 23
\2 T4y 60 hLrza 13:43 60 -
14943 12.0 24|
[Kelele) ey (Az)1So e
—— 1000 1S [(A=z216 )
—————
Load_ 2. £SF * overnite load__ 9 &St
Date__C. = 21-AS Date_ 2-22 -]S
Applied By_ R(5(o AppliedBy__ R (>(
Clock | Elapsed | Corection: 1043 Clock | Elapsed | Gomection: | O 2
time time time time
& date (min) Original Adjusted & date (min) Original Adjusted
1459 0 J241 _£rya 0 1384
0.10 (322 0.10 1SS
0.25 1331 0.25 1S <
0.50 1333 0.50 1S9
4€] 1 342 280 1 (Lo
1R€2 2 1348 g*Sh 2 1L\
4SS 45 13S0 2:53 4 (29
1458 8 1 300 S 8 1L 4O
1So¥F7 187 Uelr Q:04S 156 [L4]
152648 wsz) 13y 9:19 30 iLsT
i1SEO 60 - 9:49 60 -
14 173 383 10: 27 98 LIS
4“9 LO7R 1394 P
T FeTera) le'®) DNs Yy
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CONSOLIDATION TEST
D 4186

Date Started__ 2~ [ 0= S

Date Finished 2-23- qg

Consolidometer, 7"\1

Soil Description

Applied Geotechnology Inc.
Geotechnical Engineering
Geology & Hydrogeology

Job No 3«3’. 120 . 0bls

Job_OPw /3FTRP2  En-0]

Sample No. '2&°7~; S3T

Load___ /4 €St sbt\\°°~"‘
Date_ 2.—-28-AFS

Applied By_£ (S

Load yl (p t&;; uAl o G)
Date__2~-23-AY
Applied By__RGG

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOI

Stone Stone
Clock Elapsed | Correction:  |g 19 Clock Elapsed | Correction: lojo
time time time time
& date (min) Original Adjusted & date (min) Original Adjusted
10225 0 2450 1203 0 23T
0.10 24i< - 0.10 2\ G
0.25 2408 0.25 2349
0.50 400 0.50 2344
102l 1 2388 12 o 1 2332
10227 2 2320 rees 2 2332
1829 4 233S 28 7 4 23240
1933 8 23X} 121 8 232\
l6yer 1812 22370 [22\& 15 -
lo: 8§ 30 2373 1232 30 -
{1225 60 == 1307 60 -
12 :92. o) 23R i>2Y R4 2302
T
s 2258 (A =1339 1000 225 N=1238
N~—————
Load Load
Date Date
Applied By Applied By.
Stone Stone
Clock Elapsed Correction: Clock Elapsed Correction:
time time time time
& date (min) Original Adjusted & date (min) Original Adjusted
0 0
0.10 0.10
0.25 0.25
0.50 0.50
1 1
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30 30
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Supplementary Data

Additional Soil Borings

An additional soil boring, 2B-13, was advanced at the site on 10/10/95. A copy of the Site Plan
showing the approximate location of the soil boring is attached. A copy of the soil boring log is
included in Appendix E.

Groundwater Measurements

Groundwater measurements made at the Salmon Creek Wastewater Treatment Plant are
summarized in the Table 1, below.

Table 1. Groundwater Depths and Elevations.
Ground Groundwater Groundwater
Piezometer No. | Elevation (ft) | Date Measured Depth (ft) Elevation (ft)
2B-2 38.9 2/15/95 29.0 9.9
6/5/95 29.1 9.8
11/20/95 31.0 7.9
12/15/95 24.2 14.7
2B-3 72.0 2/23/95 28.8 43.2
11/20/95 30.1 41.9
12/15/95 28.9 43.1
2B-5 46.7 2/15/95 15.0 31.7
6/5/95 14.6 32.1
11/20/95 13.6 33.1
12/15/95 12.6 34.1
2B-9 30.4 1/25/95 25.0 5.4
6/5/95 21.0 9.4
12/15/95 16.1 14.3
2B-11 44.2 2/23/95 20.5 23.7
6/5/95 31.0 13.2

Piezometers installed at soil borings 2B-6 and 2B-13 apparently did not function because the
piezometer tip was set in the hard , low plasticity clay. Significant flows of groundwater may
occur in the upper sand at these boring locations, as noted during drilling of boring 2B-6, on the

soil boring log.
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SAND ~ MEDIUM DENSE TO VERY DENSE, CLEAN TO SIKTY

FILL - MAN-MADE, MODERATELY COMPACT. SAND, SILTY,
SULIGHTLY CLAYEY, OCCASIONAL GRAVEL Ii trorer
=3 F££7: rMOrS7- 70 VERY MOIST, GRAY 70 BROWN /AF)

SILT ~ MEDIUN STIEE TO VERY STIFF, SANDY TO VERY SANDY,
DCCASIONAL FINE GRAVELS, SLIGHTLY CLAYEY, 0757
TO SATURATED, BROWN 70 GRAY (ML)
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TRACES "OF ORGANICS, /OIST 70 VERY MMOIST
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Z
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. DIRECT SHEAR TEST RESULTS
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Appendix B
Project-Specific Boring Log



JACOBS

PROJECT NUMBER:

708335.03.35.03

BORING NUMBER:

B-1-18

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Salmon Creek 5B

LOCATION : Secondary Clarifier No. 5

ELEVATION : DRILLING CONTRACTOR : Holt Drilling Services
DRILLING EQUIPMENT AND METHOD : Mud Rotary, Automatic Trip Hammer, Mobile B-60 Dirill; Truck Rig 215 ORIENTATION :
WATERLEVELS : _24.7 ft bgs (1/25/2019) START : 11/19/2018 END : 11/19/20 LOGGER : P. Davis
> 'éJ _ STANDARD SOIL DESCRIPTION o COMMENTS
oK g = PENETRATION S
z© = z TEST RESULTS )
0o 4 w i SOIL NAME, USCS GROUP SYMBOL, COLOR, 5 DEPTH OF CASING, DRILLING RATE,
EE P & 5 w MOISTURE CONTENT, RELATIVE DENSITY OR g DRILLING FLUID LOSS, TESTS, AND
g g . i <§( Q e 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY = INSTRUMENTATION
ouwE P4 ne g (N) &
i Grass/lawn at surface, flat topography. |
5 | 50 ]
i 3.4-4 SILT WITH GRAVEL (ML), brown, wet, firm, SPT performed with auto trip hammer. |
i 0.2 1-SS ®) (FILL). Low recovery, approximately 20% ]
6.5 cobbles. a
10_] 10.0 ]
i 5.8-7 SILT WITH GRAVEL (ML), as above, except stiff, Approximately 20% cobbles from 1 to a
i 0.2 | 2-SS (15) (FILL). about 12 ft. ]
11.5 Cobble percentage estimated from ]
i nearby test pits. ]
15 7] 15.0 ]
i 12-13-18 SANDY SILT (ML), gray-olive, moist, hard, sand is 3-inch sampler a
i 15 | 3-SS 31 fine to medium-grained. 53% fines, 47% sand ]
16.5 @1) ]
20 7| 200 ]
i 3.4.5 SANDY LEAN CLAY (CL), gray-brown, moist, stiff, w = 28% |
i 1.0 4-SS ©) low plasticity. LL =32% |
21.5 Pl =12% ]
i P200 = 65% ]
25 | 250 E'
i 3.4-4 SILTY SAND (SM), gray-brown, wet, loose, sand w = 34% |
i 1.5 5-SS 8 is fine grained. P200 = 29% a
26.5 8) ]

30 ]




JACOBS

PROJECT NUMBER:

708335.03.35.03

BORING NUMBER:

B-1-18

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Salmon Creek 5B

LOCATION : Secondary Clarifier No. 5

ELEVATION :

DRILLING CONTRACTOR : Holt Drilling Services

DRILLING EQUIPMENT AND METHOD : Mud Rotary, Automatic Trip Hammer, Mobile B-60 Dirill; Truck Rig 215 ORIENTATION :
WATERLEVELS : _24.7 ft bgs (1/25/2019) START : 11/19/2018 END : 11/19/2018 LOGGER : P. Davis
> 'éJ _ STANDARD SOIL DESCRIPTION o COMMENTS
o = E PENETRATION o]
¢ = > TEST RESULTS Ty
no < w & SOIL NAME, USCS GROUP SYMBOL, COLOR, 5 DEPTH OF CASING, DRILLING RATE,
EE E & 5 w MOISTURE CONTENT, RELATIVE DENSITY OR g DRILLING FLUID LOSS, TESTS, AND
g g . i <§( Q e 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY b= INSTRUMENTATION
ouwE P4 ne g (N) &
| 300 8-9-9 SILTY SAND (SM), gray-brown, wet, medium w =25%
i 1.5 6-SS 18 dense, sand is medium grained. P200 = 17%
31.5 (18)
35 | 35.0
i 9-11-11 SILTY SAND (SM), as above. w = 24%
i 1.5 7-SS 29 P200 = 13%
36.5 (22)
40 | 400
| 8-8-11 SILTY SAND (SM), as above. w =26%
i 1.5 8-SS 19 P200 = 17%
41.5 (19)
45 | 450
i 8-10-13 SILTY SAND (SM), as above, brown, wet, medium w = 28%
i 1.5 9-SS 23 dense, sand is fine grained. P200 = 17%
46.5 (23)
50_| 50.0
i 10-12-15 SILTY SAND (SM), as above. w =22%
i 1.5 |10-SS 27 P200 = 14%
51.5 (@7)
i Bottom of Boring at 51.5 ft bgs on
i 2-inch diameter piezometer installed to
i 50 ft, 10 ft screen
i Flush completion monument
55_]
60 |







Appendix C
Laboratory Test Results



FE’ LETTER OF

JESTNGEWSPECTIN e TRANSMITTAL

Date: December 28, 2018 Project No.. 2186002-601
Report No.:  C-43098

Re: Salmon Creek WWTP 5B

To:  Jacobs Engineering Group
1000 NE Circle Blvd
Suite 10350
Corvallis, Oregon 97330

Attn:  Paul Davis, P.E., G.E.

Enclosed are:

[ Report [ Drawings M Test Results (4 Pages Total Incl. Cover)
I Copy of Letter [ Specifications
] Other

These are transmitted as checked below:

M For your use [l For your review/approval
M As requested 0 For your files

Remarks: Requested laboratory testing results attached. Please call if you have any
guestions.

Copy to: Signature:

Rachel Ray
President

This report and/or enclosed test data is the confidential property of the client to whom it is addressed and pertains to the specific
process and/or material evaluated. As such, information contained herein shall not be reproduced in part or full and/or any part thereof
be disclosed without FEI Testing & Inspection, Inc.'s written authorization.

750 NW Cornell Avenue - Corvallis, Oregon 97330 - phone (541) 757-4698
29540 B Airport Road - Eugene, Oregon 97402 - phone (541) 684-3849
945 Columbia Street NE, Suite 1A - Salem, Oregon 97301 - phone (971) 273-0672



Sieve Analysis ASTM D 422
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*

Date: 11-19-18

Depth: 15.0-16.5'

Source of Sample: 7426
Sample Number: B-1-18, 3-SS

Salmon Creek WWTP 5B

Jacobs Engineering Group; Project No. 708335

Client
Project:

Figure

2186002-601

Project No:

FEI Testing & Inspection, Inc.

Corvallis, OR




LIQUID AND PLASTIC LIMITS TEST REPORT

60 / 4
Dashed line indicates the approximate
upper limit boundary for natural soils vl
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/ o
/// C}\2\/

40| 7 /
< /
w ,
[a) /
Z
£ 30
Q 7/ g /
= /
0 ;
< /
— Ve
o

v
ool L O~/
y o
o /
S e /
10 [ //
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|
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
SYMBOL | SOURCE NO. CONTENT LIMIT LIMIT INDEX UScs
(%) (%) (%) (%)
(] 7426 B-1-18,4-SS| 20.0-21.5 27.6 20 32 12 CL

FEI Testing & Inspection, Inc.

Corvallis, OR

Project:

Project No.:

Salmon Creek

2186002-

WWTP 5B

601

Client: Jacobs Engineering Group; Project No. 708335

Figure




FE]

TESTING 6 INSPECTION, nc.

Geotechnical & Construction Services

Percent Fines & Water Content Test

(ASTM D 1140)

PROJECT NAME Salmon Creek WWTP 5B PROJECT NUMBER 2186002-601
RECORDED BY CP FEI SAMPLE NUMBER 7426
CLIENT Jacobs Engineering Group DATE 12/26/2018
REMARKS CLIENT PROJECT NUMBER

\[’)VI?{TOEFLS?(TTENT DIR DIR DIR DIR DIR DIR DIR
SAMPLE DESIGNATION B-1-18,4-SS | B-1-18,5-SS | B-1-18,6-SS | B-1-18,7-SS | B-1-18,8-SS | B-1-18,9-SS | B-1-18,10-SS
SAMPLE DEPTH 20.0-21.5'| 25.0-26.5' | 30.0-31.5' | 35.0-36.5' | 40.0-41.5' | 45.0-46.5' | 50.0-51.5°
Pan Number 63 8 2 19 55 34 51A
Wt. of Wet Soil + Pan (g) 227.31 268.44 288.70 361.79 278.96 337.91 328.15
WHt. of Dry Soil + Pan (g) 195.17 220.25 246.59 305.45 237.89 280.58 283.08
Wt. of Water (g) 32.14 48.19 42.11 56.34 41.07 57.33 45.07
Wt. of Pan (g) 78.74 76.22 76.30 70.66 81.34 78.82 79.80
Wt. of Dry Soil (g) 116.43 144.03 170.29 234.79 156.55 201.76 203.28
Water Content (%) 27.6% 33.5% 24.7% 24.0% 26.2% 28.4% 22.2%
TEST SAMPLE DATA

TEST METHOD A or B B B B B
Length of Time Sample Soaked (hrs) 4 4 4 4 4 4 4
Pan Number 63 8 2 19 55 34 51A
Wet Wt. + Pan (Q) 227.31 268.44 288.70 361.79 278.96 337.91 328.15
Wet Wt. (g) 148.57 192.22 212.40 291.13 197.62 259.09 248.35
Wt. of Pan (g) 78.74 76.22 76.30 70.66 81.34 78.82 79.80
(A) Dry Soil (g) (Total Sample) 116.43 144.03 170.29 234.79 156.55 201.76 203.28
AFTER WASHING

Pan Number 63 8 2 19 55 34 51A
Dry Wt. + Pan (g) 119.95 178.54 216.90 275.95 211.24 245.62 255.23
Wt. of Pan (g) 78.74 76.22 76.30 70.66 81.34 78.82 79.80
(B) Wt. of Dry Soil 41.21 102.32 140.60 205.29 129.90 166.80 175.43
(C) Total Loss (g) (No. 200) (C=A-B)| 75.22 41.71 29.69 29.50 26.65 34.96 27.85
% Fines (C/A) 64.6% 29.0% 17.4% 12.6% 17.0% 17.3% 13.7%

*DIR=Dry mass was determined directly by drying the test specimen

*AUX=Dry mass was determined using an auxiliary water content specimen

Equipment Used

Oven ID # 6060
Scale ID # 6067
Sieve ID # LS30B

Percent Fines & Water Content (ASTM D 1140)

Reviewed By

@ML%

Rev. 11-05-08






Appendix D
Slug Test Data



Falling Head (injection) slug test info

Time DTW [Date Well # Well/Screen Dia (inches) | Well Depth (feet) | Screen Length (feet) | Top of Screen (feet) | Bottom of Screen (feet) | Starting Water Depth (baseline - feet) |volume of Water (slug) Added (gallon)
9:55:30 11.72 |11/20/2018|B-1 2.047 50 10 40 50 17.6 1
9:56 11.77
9:56:30 11.82
9:57 11.88
9:57:30 11.92
9:58 11.95
9:58:30 11.98
9:59 12.00
9:59:30 12.02
10:00 12.10
10:00:30 12.14
10:01 12.18
10:01:30 12.20
10:02 12.26
10:02:30 12.31
10:03 12.35
10:03:30 12.38
10:04 12.41
10:04:30 12.46
10:05 12.50
10:05:30 12.54
10:06 12.58
10:06:30 12.63
10:07 12.66
10:07:30 12.70
10:08 12.74
10:08:30 12.78
10:09 12.82
10:09:30 12.85
10:10 12.89
10:10:30 12.94
10:11 12.97
10:11:30 13.01
10:12 13.05
10:12:30 13.10
10:13 13.13
10:13:30 13.17
10:14 13.20
10:14:30 13.25
10:15 13.29
10:15:30 13.32
10:16 13.35
10:16:30 13.38
10:17 13.41
10:17:30 13.46
10:18 13.49
10:18:30 13.52
10:19 13.57
10:19:30 13.60
10:20 13.64
10:20:30 13.67
10:21 13.70
10:22 13.77
10:23 13.87
10:24 13.93




10:25 14.00
10:26 14.07
10:27 14.15
10:28 14.21
10:29 14.28
10:30 14.35
10:31 14.42
10:32 14.49
10:33 14.55
10:34 14.62
10:35 14.70
10:36 14.77
10:37 14.83
10:38 14.89
10:39 14.95
10:40 15.01
10:41 15.08
10:42 15.14
10:43 15.20
10:44 15.26
10:45 15.32
10:46 15.39
10:47 15.45
10:48 15.52
10:49 15.57
10:50 15.65
10:51 15.70
10:52 15.76
10:53 15.87
10:54 15.87
10:55 15.93
10:56 16.09
10:57 16.05
10:58 16.11
10:59 16.17
11:00 16.23
11:01 16.28
11:02 16.34
11:03 16.39
11:04 16.45
11:05 16.50
11:06 16.57
11:07 16.62
11:08 16.68
11:09 16.73
11:10 16.78
11:11 16.84
11:12 16.90
11:13 16.95
11:14 17.00
11:15 17.06
11:16 17.21
11:17 17.16
11:18 17.22
11:19 17.27
11:20 17.31
11:21 17.36




11:22 17.41
11:23 17.47
11:24 17.52
11:25 17.56
11:26 17.62
11:31 17.86
11:36 18.10
11:41 18.32
11:46 18.55
11:51 18.79
11:56 19.04
12:01 19.27
12:06 19.46
12:22 20.05
12:27 20.20
12:32 20.38
12:37 20.54
12:42 20.72
12:47 20.88
12:52 21.03
12:57 21.18
13:02 21.32
13:07 21.45
13:12 21.60
13:17 21.71
13:22 21.85
13:27 21.99
13:32 22.11
13:37 22.24
13:42 22.35
13:47 22.47
13:52 22.58




