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SHANNON SWILSON, INC.

FINAL GEOTECHNICAL DATA REPORT FOR
TRI-CITY WATER POLLUTION CONTROL PLANT
PHASE ONE EXPANSION
CLACKAMAS COUNTY, OREGON

1.0 INTRODUCTION
1.1  Background

This Geotechnical Data Report presents a summary of the geotechnical data that was obtained
and compiled for site characterization and to support the design phase of the proposed Tri-City
Water Pollution Control Plant (WPCP) Interim Expansion, which includes upgrades to the
existing facility and the construction of a new Membrane Bioreactor treatment facility. This
expansion will provide capacity to handle growth from both the Tri-City Service District (TCSD)
and Clackamas County Service District No. 1 (CCSD#1). Water Environment Services (WES, a
department of Clackamas County) has contracted the MWH team to provide engineering services

for the design of the Interim Expansion.

The project elements, as Shannon & Wilson (S&W) currently understands, are as described in

the following section:

e Storm water control- WES is investing systems that reduce the amount of storm water

that leaves both the existing and proposed plant site.

e Meet future treatment demands- Increased treatment capacity will be obtained though the

construction of a new Membrane Bioreactor Process.

o Integrating future expansion- MWH is developing a master plan that will allow future

expansion of the proposed facility.

1.2 Site Location

The WPCP is located at 15951 S. Agnes Ave in Clackamas County near the confluence of the
Clackamas and the Willamette Rivers. The legal location description is the SE Quarter of the
SW Quarter of Section 20 in Township 2 South and Range 2 East. Figure 1, Vicinity Map shows
the project location in relation to nearby landmarks. The proposed plant expansion area will be

’ Tri-City Data Report_8.7.08.doc 24-1-03414-001



SHANNON &WILSON, INC.
immediately to the south of the existing plant. Preliminary locations of each of the interim

expansion structures in relation to the existing plant are shown on Figure 2.

2.0 SCOPE OF WORK

The purpose of this report is to summarize the data collected to provide additional site
characterization and to support of the design efforts of MWH for the Tri-City WPCP Phase One
Expansion. Also, we understand that the data contained in this report will be used as reference

information for preparation of construction documents for the project.

For additional reference information, this report contains a collection of subsurface data gathered
from previous projects at the WPCP Site, and are listed in the following section. The subsurface
data, which includes boring logs, laboratory test data, and exploration location drawings, were

collected by other consultants during a number of different projects for WES.

3.0 REVIEW OF EXISTING INFORMATION

The data collected by others, which S&W reviewed and included in this data report are from the

following documents.

“Geotechnical Design Recommendations, Tri-City WPCP Liquids Expansion” by CH2M
Hill, Inc, 2002, prepared for the Tri-City Service District.

{1Vl DD T TT:1

Geotechnical Data Report, Tri-City WPCP Liquids Expansion” by CH2M Hill, Inc,
2002, prepared for the Tri-City Service District.

“Soils Report, Tri-City Sewerage Treatment Plant” by CH2M Hill, Inc, 1982, prepared
for the Tri-City Service District.

“Seismic Vulnerability Assessment, Tri-City Wastewater Treatment Plant” by URS
Corporation, 2002, prepared for Water Environment Services.

“Phase I and Phase II Environmental Site Assessment, Tax Lot 502" by URS
Corporation, 2001, prepared for Tri-City Service District.

“Remedial Action Work Plan, Unpermitted Rossman Landfill” by URS Corporation,
2000, prepared for Tri-City Service District.

Tri-City Data Report_8.7.08.doc 24-1-03414-001
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4.0 SITE GEOLOGY AND SEISMIC SETTING
4.1  Site Topography

The WPCP is located approximately 4500 feet to east / northeast of the confluence of the
Willamette and Clackamas River, as shown on Figue 1. The project site is bordered on the north
by the Clackamas River and by Clackamette Cove to the southwest, both of which are at
approximately elevation 15 ft above mean sea level. To the north and west of the site the ground
is relatively flat for approximately 2000 feet before giving rise to steep terrace formations. On-
site, the ground surface near the planned facilities is generally flat, but varies from elevation 44
to 46 feet.

4.2 Site Geology

The project site is underlain by three significant geologic units. The youngest unit is found
below the relatively shallow site fill and is composed of catastrophic flood deposits laid down
during the outwashing of glacial Lake Missoula some 15,000 years ago. Soils found in the flood
deposits are generally silts with sand interbeds. The unit found below the flood deposits is
known as the Troutdale formation. This unit is made up of many different soil types throughout
the Portland area, but locally consists of very dense gravel and cobbles. A geologic unit named
‘Sandy River Mudstone is found below the Troutdale gravels and locally observed along the
banks of the Clackamas River. The Sandy River Mudstone Unit is generally composed of
Pliocene-aged sedimentary rock beds. When encountered during our explorations the Sandy

river mudstone was identified as very soft siltstone/very hard clayey silt.

4.3  Seismic Setting

Within the present understanding of the regional tectonic framework and historical seismicity,

three broad seismogenic sources have been identified:

» A mega-thrust source at in interface between the North American and Juan de Fuca
plates in the Cascadia Subduction Zone (CSZ).

» A deep subcrustal zone (intra-slab) in the subducted Juan de Fuca Plate and Gorda
plates in the CSZ.

» A shallow crustal zone within the forearc of North American Plate.

Tri-City Data Report_8.7.08.doc ’ 24-1-03414-001
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For the general area of the WPCP, the seismogenic sources that contribute significantly to the
ground motion hazard include both megathrust earthquakes on the CSZ (located about 95 miles
west of the site) and shallow crustal earthquakes on nearby faults. The nearest mapped shallow
crustal faults are the Portland Hills Fault and the Oatfield Fault. According to the United States
Geological Survey (USGS) Quaternary Fault Database, the Oatfield fault has been traced to
within less than a mile of the WPCP site. The Portland hills fault has been traced to within 2
miles of the WPCP site.

Table 1 illustrates the different properties or parameters for the earthquakes that contribute to the
ground motion hazard levels. We used these earthquake parameters in evaluating the seismic
hazards at the Tri-City WPCP site. The magnitudes and distances of earthquakes were obtained
from the USGS web site, Probabilistic Seismic Hazard Deaggregation, based upon the project
site location (Longitude = -122.590, and Latitude = 45.375). Peak ground accelerations (PGA)
shown on Table 1 were obtained from the 2002 USGS Seismic Hazard Maps (Frankel et al.,
2002) and USGS Ground Motion Parameter Tool (Version 5.0.7) for the Pacific Northwest
Region. The relative contribution of seismogenic sources to the ground motion hazard levels
were calculated from the USGS PSHA. As shown on this table shallow crustal and CSZ
megathrust earthquakes contribute the most to the seismic hazard at the WPCP site.

TABLE 1
Earthquake Characterization by Seismogenic Source

ol ; sl i ; Modal
~ Exceedance Bedrock |  Seismogenic Contributionto | Modal Distance Masnitude
~ Probability | PGA(g) |  Source ~ Seismic Hazard | from Site (km) | (%VI 5 :
2 % in 50 yr 0.389 Shallow Crustal 80 % 10 6.0

CSZ Intra-slab N/A N/A N/A

CSZ Megathrust 20 % 95 8.5
Tri-City Data Report_8.7.08.doc 24-1-03414-001




SHANNON SWILSON, INC,

5.0 FIELD EXPLORATIONS, IN-SITU AND LABORATORY TESTING
51 Shannon & Wilson Explorations

Shannon & Wilson planned and executed a subsurface exploration program to characterize the
subsurface conditions at the WPCP project site. The program consisted of three individual
exploration Stages. Stage One efforts focused on developing a geéneral subsurface model across
the project site. Stage Two explorations were specifically directed at refining a subsurface
anomaly that was detected during the Stage One explorations. Stage Three explorations focused
on gathering specific subsurface data that is required for the facility design. The locations of
S&W’s explorations, in addition to locations of pertinent previous subsurface explorations by
others, are illustrated on Figure 2. The relative locations of S&W explorations were established
by the use of field methods, including hand taping and laser range finding to known on-site
features. The locations of S&W’s explorations should be considered approximate. We cannot
verify the location of the previous exploration locations and they too should be considered
approximate. A full description of S&W exploration program and logs of the borings are
contained in Appendix A. For reference, boring logs from previous reports in the plant area are
contained in Appendix D.

5.2 Shannon & Wilson Laboratory Testing

A laboratory testing program was developed and implemented in order to evaluate physical

and engineering characteristics of the subsurface soils. Laboratory tests on selected soil samples
included standard classification tests, which consisted of visual examination, moisture/density
tests, Atterberg limits, grain-size analysis, hydrometers, and grain-size wash analysis, i.e.,
percent finer than the No. 200 sieve. In addition, in-place density tests, in-situ shear strength and
unconfined compressive strength tests were conducted on selected undisturbed thin-walled
samples. Appendix B contains results from S&W laboratory testing program, in addition to
Figure B1, which summarizes all laboratory testing performed on samples collected on-site (this
includes the laboratory results from previous work done by others).

Tri-City Data Report_8.7.08.doc 24-1-03414-001
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5.3  Shannon & Wilson In-Situ Testing
5.3.1 Falling Head Test On Borehole Piezometers

In order to obtain estimates of the soil hydraulic conductivity, an in-place falling head
test was conducted on borings IB-12 and IB-13. A description of these tests results are contained
in Appendix C.

5.4 Previous Explorations and Laboratory Testing by Others

Contained in Appendix D is information from previous explorations and laboratory tests by
others. Only data portions of the reports are included with information we believe is pertinent to
the project; however, with most of the references noted, the complete report is available for
additional information as needed. The included data from previous work is generally plan of
explorations and boring logs and laboratory test results. As noted previously in this report,
laboratory results from done by others is summarized together with S&W generated data on

Figure B1 in Appendix B; the boring numbers indicate which tests were done by others.

Contained in Appendix D is information from previous explorations and laboratory tests by
others. Only data portions of the reports are included with information we believe is pertinent to
the project; however, with most of the references noted, the complete report is available for
additional information as needed. The data from previous work is generally the subsurface

conditions, plan of explorations, boring logs, and laboratory testing.

6.0 DISCUSSION OF SUBSURFACE CONDITIONS
6.1 Subsurface Soil Conditions

The subsurface soils encountered in the field explorations have been grouped, for discussion

purposes, into units, from the ground surface downward, as follows:

o Site Fill
e Alluvial silt, sandy silt and silty sand
e Alluvial gravelly sand and sandy gravél
e Siltstone
A detailed discussion of the soil units is presented in the following paragraphs.

Tri-City Data Report_8.7.08.doc . 24-1-03414-001



6.1.1  Site Fill

During the explorations S&W has identified several types and locations of fill at this site.
We identified three different fill groups. One is on the property to west of the plant site, which
we believe is deep (~43 feet) and was part of the backfill for a historic gravel pit. The second
type is the fill related to the historic trolley grade, and the third is site fill related to the
construction of the original WPCP.

The WPCP fill ranges in thickness from 4 to 7 feet. This fill was part of the original
plant construction; therefore, it appears to be made up of excess select fine-grained native soil fill
and remnants of the coarse-grained preload fill soils and graveled surface areas. The fine-
grained fill is non- to low plasticity medium stiff silt with scatted organics. Thickness of the
fine-grained soils was typically between 2 to 3 feet. Below the fine-grained fill, the coarse-
grained soils were very dense and consisted of a combination of silt, gravel and cobbles. The
coarse-grained soils were typically between 3 to 4 feet thick.

6.1.2  Alluvial silt, sandy silt and silty sand

This layer is quite variable across the site in both composition and relative thickness. This
layer is largely made up of silts and silty sands. In some areas, primarily closer to the river, the
soil is more sandy. These materials are flood-deposited and fine-grained with low to non-plastic
characteristics. Thickness of the deposit ranges from 22 to 37 feet, on average the upper 20 feet
of the unit is soft to stiff silt and the lower portion is a 2 to 4 feet thick bed of loose silty sand.
The thickness range of this layer in the vicinity of the planned interim structures is 25 to 30 feet.

Tri-City Data Report_8.7.08.doc 24-1-03414-001
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TABLE 8
Alluvial Silt and Sand Standard Penetration Resistance

Silt 4.5 12
Sandy Silt 3.5 15
Silty Sand 6 25

6.1.3  Alluvial gravelly sand, sandy gravel

This material is flood deposited and primarily coarse-grained material with fines in the
matrices between gravel particles. This material is non-plastic and dense to very dense. This
unit is encountered fairly regularly across the site at an elevation of approximately 20 ft msl with
the exception being the anomaly area beneath the proposed fine-screening building where the top
of the gravel was significantly lower and was encountered at an elevation of 7 ft msl.

TABLE 9
Alluvial Sand and Gravel Standard Penetration Resistance

Gravel, sandy gravel,
gravel with cobbles >50 bpf 50 blows-1” 18

6.14 Siltstone

Below the gravel unit is a siltstone layer that appears to be quite uniform in depth below
the ground surface. Based on the borings that encountered the siltstone unit, we estimate the top
of the unit is at a depth of 40 ft bgs (EL 5 ft msl). The siltstone is a very weak rock and shows
signs of weathering and that remolds to a non-plastic silt or medium plasticity clayey silt
depending on the degree of weathering.

Tri-City Data Report_8.7.08.doc 24-1-03414-001
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TABLE 10
Siltstone Standard Penetration Resistance

Siltstone 31 43 18
6.2 Ground Water

Ground water beneath the site was noted during drilling and subsequently measured in
piezometers installed in borings IB-6, IB-12, and IB-13. The measured ground water depths
with the dates are presented on Table 11. S&W measured the ground water in all of the
observation wells on-site that could be located. Additional historic ground water levels
measurements by others are contained in Appendix D. The ground water table at this site
generally fluctuates seasonally. The highest ground water level is during the late winter and
spring periods (January through April) and lowest during the late summer and early fall
(August through October). The maximum fluctuation is unknown. Perched ground water at
shallow depths above the ground water may be present during all seasons of the year, but

especially prevalent following periods of heavy rainfall.

TABLE 11
Ground Water Level

‘ S/ /0
22.5 33.0 32.6
1B-12 -- Below well (>15) Below well (>15)
IB-13 -- Below well (>15) Below well (>15)
B-101 - 329 322

7.0 LIMITATIONS

This work has been completed and report prepared for the exclusive use of MWH for specific
application to the design of the Tri-City Water Pollution Control Plant, Phase 1 Expansion
Project. The field explorations and water level measurements indicate subsurface conditions

Tri-City Data Report_8.7.08.doc 24-1-03414-001
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only at the specific locations and times indicated. Soil and water level variations may exist
between exploration and piezometer locations.

The data contained in this report are based updn site conditions as they now exist, and further
assume that the explorations performed by others are representative of the subsurface conditions
in those project areas. Within the limitations of the scope, schedule, and budget, the data
presented in this report were collected and presented in accordance with generally accepted
professional geotechnical engineering principles and practice in this area at the time this report
was prepared. This work was performed in accordance with generally accepted current local
professional practices for the nature of work accomplished no other warranty, express or implied,
is made.

If, during final design and construction, subsurface conditions different from those encountered
in the field explorations are observed or appear to be present, we should be advised at once so
that we can review these conditions and reconsider our data where necessary. If there is a
substantial lapse of time between this report and the start of work at the site, or if conditions have
changed because of modifications to project layout, natural forces or construction operations at
or adjacent to the site, we recommend that this report be reviewed to determine the relevance of

the data concerning the changed conditions or the time lapse.

This report is intended to include no interpretive information, and only the data in this report
may be provided to prospective contractors as a basis for bidding. This report is not a warranty
of subsurface conditions.

Unanticipated soil conditions are commonly encountered and cannot fully be determined by
information from the explorations described in this report. Such unexpected conditions
frequently require that additional expenditures be made to attain additional information to
properly characterize the subsurface conditions. Therefore, some contingency fund is

recommended to accommodate the potential for extra costs.

The scope of our geotechnical services did not include any environmental assessment or

evaluation regarding the presence or absence of hazardous or toxic materials in the soil, surface

Tri-City Data Report_8.7.08.doc 24-1-03414-001
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water, ground water, or air, on or below the site, or for evaluation or disposal of contaminated
soils or ground water, should any be encountered, except as noted in this report.

Shannon & Wilson, Inc. has prepared a document, “Important Information About Your
Geotechnical Report,” to assist you and others in understanding the use and limitations of this
document. This document is included in Appendix E.

SHANNON & WILSON, INC.

ladT [,

Derrick R. Hayes .
Engineering Staff

| expires 5/30/ @
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APPENDIX A

S&W FIELD EXPLORATIONS

A.1 GENERAL

Shannon & Wilson planned and executed a subsurface exploration program to characterize the
subsurface conditions at the WPCP project site. The program consisted of three individual
exploration Stages. Stage One efforts focused on developing a general subsurface model across
the project site. Stage Two explorations were specifically directed at refining a subsurface
anomaly that was detected during the Stage One explorations. Stage Three explorations focused
on gathering specific subsurface data that is required for the facility design. The locations of
S& W'’ s explorations, in addition to locations of pertinent previous subsurface explorations, are
illustrated on Figure 2. The relative locations of S& W explorations were established by the use
of field methods, including hand taping and laser range finding to known on-site features. The
locations of S& W’ s explorations should be considered approximate. Table 2, below, describes
the drilling method and depth below ground surface for all stages of S& W’ s subsurface
explorations.

TABLE Al
Exploration Hole Details
Boring Boring Type Near est Structu_reto Boring Bottom :
L abel L ocation Depth, ft App.r oximate
Elevation, ft M SL

IB-1 Mud Rotary Aeration Basin 315 13
IB-2 Mud Rotary Blower/electrical 315 13
IB-3 Mud Rotary Primary Gallery 315 13
IB-4 Mud Rotary Fine Screening 46.5 -1
IB-5 Mud Rotary Fine Screening/UV 30.6 14
IB-6 Mud Rotary Future Digester 515 -6
IB-7 Mud Rotary Future Digester 515 -6
IB-8 Mud Rotary UV Building 26.5 18
IB-9 Mud Rotary UV Building 34.2 11
IB-10 Mud Rotary West of Plant 40.2 10
IB-11 Hollow Stem Auger West of Plant 46.5 -6
IB-12 Hollow Stem Auger Retention Basin 315 16
IB-13 Hollow Stem Auger Retention Basin 17 29

Appendix A Doc.doc
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CPT-1 Electric Cone Penetrometer | Primary Gallery 27.72 17
CPT-2 Electric Cone Penetrometer | Fine Screening 29.04 16
CPT-3 Electric Cone Penetrometer | Fine Screening 19.69 25
CPT-4 Electric Cone Penetrometer | Primary Gallery 33.14 12

Stage one and stage three subsurface explorations were performed by a drilling subcontractor
hired by Shannon and Wilson. The subcontractor was Hardcore Drilling, Inc., of Dundee
Oregon. Each of the borings were advanced using a truck-mounted CME-75 drill rig utilizing
mud rotary drilling or hollow stem auger techniques. The drilling operations were directed by a
representative from Shannon & Wilson who also logged the subsurface conditions during drilling
and the logged and classified the soil samples that were collected during the operation. Soil
sampling was performed using a standard split spoon sampler, Dames and Moore split spoon
sampler and thin-walled Shelby tube sampler. Samples were sealed in containers and returned to
our laboratory for further classification and index testing.

Stage One explorations, completed on the dates July 23" through July 26", 2007, consisted of
seven mud rotary borings to depths ranging from 30 to 51.5 feet below the ground surface. Five
borings, labeled IB-1 through IB-5, were located near of the Phase One Plant Expansion on the
south side of the existing WPCP. Two borings, label 1B-6 and IB-7, were located near the
proposed digesters on the northwest corner of the WPCP site. A standpipe piezometer was
installed in 1B-6

Stage two explorations consisted of pushing four (CPT-1 through CPT-4) electric cone
penetrometer test (CPT) holes on the August 14™, 2007. The work was performed by Vandehey
Exploration, Inc. of Banks Oregon, who was a subcontractor to S&W. The CPT test holes were
pushed to depths between 20 and 33 feet. The CPT probes were advanced to locate the top of the
gravel layer near the Fine Screening Building. The CPT probes were stopped where they
reached arefusal pushing force. No samples are collected during CPT exploration. The CPT
logs provide a continuous record of soil resistance which includes tip resistance and side friction.
Estimates of soil properties/classification can be made based on published correlations between
tip and skin resistance. The estimated soil properties are based on analyses performed using
published correlations and equations. The method used for estimating the properties listed above
are:

Appendix A Doc.doc
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a.  Uncorrected N-Value (Ngo) based on Robertson & Campanella. This Correlation of CPT
datato ASTM International 1586 N-Vaueisinterpretive and should not be considered
factual or used as data on this project.

b. Soil Behavior Type based on University of British Columbia-1983. Thiscorrelation is
interpretive, and should not be considered the actual soil type accordingto ASTM
D2488.

Some of the logs have no datain the upper five feet of soil because the holes had to be predrilled
to advance the CPT through the gravelly fill material.

Stage Three explorations consisted of six borings (IB-8 through IB-13), ranging in depth form 17
to 46.5 feet, and completed during the dates February 25" through February 27" 2008. Boring
IB-8 and 1B-9 were drilled near the proposed UV disinfection building and advanced to the top
of the dense gravel layer. Borings I1B-10 and IB-11 were drilled on the west side of the aid in the
characterization of subsurface materials between the plant and the river. Borings 1B-12 and IB-
13 were drilled near the footprint of the proposed storm water retention basin. Standpipe
piezometers were installed in borings IB-12 and I1B-13. In-situ infiltration (permeability) tests
were performed on boring 1B-12 and 1B-13, see Appendix C for detailed description of thein-
Situ testing.

Logs of the current exploration program are contained in this Appendix. For reference, boring
logs from previous reports in the plant area are contained in Appendix D.

Appendix A Doc.doc
24-1-3420-001
A-3



Shannon & Wilson, Inc. (S&W), uses a soil
classification system modified from the Unified Soil
Classification System (USCS). Elements of the
USCS and other definitions are provided on this
and the following page. Soil descriptions are
based on visual-manual procedures (ASTM D
2488-93) unless otherwise noted.

S&W CLASSIFICATION
OF SOIL CONSTITUENTS

MAJOR constituents compose more than 50 J
percent, by weight, of the soil. Major consituent:
are capitalized (i.e., SAND).

GRAIN SIZE DEFINITION

DESCRIPTION SIEVE NUMBER AND/OR SIZE

FINES < #200 (0.08 mm)
SAND*

- Fine #200 to #40 (0.08 to 0.4 mm)

- Medium #40 to #10 (0.4 to 2 mm)

- Coarse #10 to #4 (2 to 5 mm)
GRAVEL*

- Fine #4 to 3/4 inch (5 to 19 mm)

- Coarse 3/4 to 3 inches (19 to 76 mm)
COBBLES 3 to 12 inches (76 to 305 mm)
BOULDERS > 12 inches (305 mm)

BORING CLASS1 TRI-CITY WWTP.GPJ SWNEW.GDT 8/7/08

Modifying (secondary) constituents compose 30
to 45 percent of the soil (i.e. sandy, silty, etc).

* Unless otherwise noted, sand and gravel, when

present, range from fine to coarse in grain size.
Minor constituents compose 12 to 50 percent
of the soil and precede the major constituents

(i.e., silty SAND). Minor constituents preceded RELATIVE DENSITY / CONSISTENCY

by "slightly" compose 5 to 12 percent of the soil COARSE-GRAINED SOILS FINE-GRAINED SOILS
(i.e., slightly silty SAND).
N, SPT, RELATIVE N, SPT, RELATIVE
Trace constituents compose 5 percent of the soil BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY
(i.e., slightly silty SAND, trace of gravel). 0-4 Very loose Under 2 Very soft
Dual symbols apply to coarse grained soils with 4-10 Loose 2-4 Soft
10 percent fines. 10-30 Medium dense 4-8 Medium stiff
30-50 Dense 8-15 Stiff
MOISTURE CONTENT DEFINITIONS Over 50 Very dense 15-30 Very stiff
- Over 30 Hard
Dry  Absence of moisture, dusty, dry
to the touch
Moist ~ Damp but no visible water WELL AND OTHER SYMBOLS

Wet Visible free water, from below N U
water table m Bent. Cement Grout PE T gggflace Cement
% .
ABBREVIATIONS ///A Bentonite Grout ﬁ Asphalt or Cap
ATD At Time of Drilling Bentonite Chips N7 Slough
Elev. Elevation B LS
ft feet Silica Sand &{(& Bedrock
FeO  lron Oxide H Pve screen Fill
MgO Magnesium Oxide — @
HSA  Hollow Stem Auger Vibrating Wire
ID Inside Diameter
in inches
Ibs pounds
Mon. Monument cover
N Blows for last two 6-inch increments
NA Not applicable or not available
NP Non plastic
OD  Outside diameter Tri-City WPCP

OVA  Organic vapor analyzer
PID Photo-ionization detector

Phase 1 Expansion
Clackamas County, Oregon

ppm parts per million

PVC  Polyvinyl Chioride SOIL CLASSIFICATION
SS Split spoon sampler AND LOG KEY
SPT Standard penetration test
USC  Unified soil classification May 2008 24-1-03420-001
WL Water level indicator SHANNON & WILSON, INC. |  FIG. A1

Geotechnical and Environmental Consultants

Sheet 1 of 2




BORING CLASS2 TRI-CITY WWTP.GPJ SWNEW.GDT 8/7/08

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)
(From ASTM D 2487-98 & 2488-93)
MAJOR DIVISIONS GROUPIGRAPHIC TYPICAL DESCRIPTION
.
* Y Well-graded |, l, I/sand
ow ..Q mixILTes, ile or 1o fines. " o - oo
Clean Gravel "_.
(less than 5% . (% Poorly graded gravel, gravel-sand
+ A" vel, vel-
Gravel fines) GP 3 . mixtu¥egs, little gr no ﬁn%s
(more than 50% e b
of coarse fraction e X
'eta’”g,-‘é\‘,’; No. 4 GM ! " \ Silty gravel, gravel-sand-silt mixtures
Gravel with Fines \
(more than 12%
COARSE- fines) GC Clayey gravel, gravel-sand-clay mixtures
GRAINED SOIL
(more than 50% _
retained on No. SW Well-graded sand, gravelly sand, little or
200 sieve) Clean Sand no fines
(Iessf thar)7 5%
ines, Poorly graded sand, gravelly sand, little
Sand Sp or noktlir?es 9 Y
(50% or more of
coarse fraction
Passigcg)/\/o- 4 Sand with SM Silty sand, sand-silt mixtures
Fines
(more than 12%
fines) sc Clayey sand, sand-clay mixtures
Inorganic silt of low to medium plasticity,
ML rock flour, sandy silt, graveIIY silt, or
clayey silt with slight plasticity
. Inorganic
Silt and Clay Inorganic clay of low to medium )
(liquid limit less CL plasticity, gravelly clay, sandy clay, silty
than 50) clay
QUREIL
FINE-GRAINED ; Organic silt and organic silty clay of low
S Organic oL 4|l |4 plagsticity g ty clay
(50% or more “R4BED
passes the No. Inorganic silt, micaceous or
200 sieve) MH diatomaceous fine sand or silty soils,
elastic silt
. Inorganic
Silt and Clay . . .
R CH Inorganic clay or medium to high
(liquid limit 50 or plasticity
more)
; Organic clay of medium to high
Organic OH gpal gpl plagsticity, oyganic silt 9
s
HIGHLY- Primarily organic matter, dark in PT I: ,:\ ) Peat, humus, swamp soils with hi2q7h
ORGANIC SOIL color, and organic odor ] organic content (see ASTM D 4427)
NOTE: No. 4 size =5 mm; No. 200 size = 0.075 mm
Tri-City WPCP
Phase 1 Expansion
NOTES
Clackamas County, Oregon
1. Dual symbols (symbols separated by a hyphen, i.e., SP-SM, slightly silty
fine SAND) are used for soils with between 5% and 10% fines or when
the liquid limit and plasticity index values plot in the CL-ML area of the So"— CLASSIFICATION
plasticity chart. AND LOG KEY
2. Borderline symbols (symbols separated by a slash, i.e., CL/ML, silty 1. -
CLAY/clayey SILT; GW/SW, sandy GRAVEL/gravelly SAND) indicate May 2008 24-1-03420-001
that the soil may fall into one of two possible basic groups. SHANNON & WILSON, INC. FlG A1
Geotechnical and Environmental Consultants Sheet 2 of 2




ASTER LOG E TRI-CITY WWTP.GPJ SHAN WIL.GDT 8/7/08

Refer to the report text for a proper understanding of the Elev.
subsurface materials and drilling methods. The stratification Depth
lines indicated below represent the approximate boundaries (ft.)

between soil types, and the transitions may be gradual.

Symbol
Samples

Ground

A Hammer Wt. & Drop:

Total Depth: 31.51t Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION PENETRATION RESISTANCE, N (blows/ft.)

140 Ibs / 30 inches

Water
Depth, ft.

1 2.5" OD Split Spoon Sample

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.

2. Groundwater level, if indicated above, is for the date specified and may vary.

3. USCS designation is based on visual-manual classification and selected lab
testing.

4. The hole location and elevation should be considered approximate.

@ % Water Content
Plastic Limit |—@—] Liquid Limit

Natural Water Content

0 20 4Q 6Q 8Q 10Q
SILT; with organics. (ML)
FILL 43
- ———— — — — — — — — — — ~1 20 JR
Gravelly SILT with cobbles (ML) J
)D
40 5 ®
Soft to medium stiff brown SILT to SILT with 5.0 SJI
sand; moist, non- to low plasticity, fine sand, ‘
micaceous. (ML)
. . 10 @
Grades to sandy SILT, moist, non-plastic at 10 S_ZI ?
ft. :
ALLUVIUM
. . . 15 9
Grades to SILT with sand, moist, non-plastic at S'SI
15 ft.
Grades to wet, low plasticity at 20 ft. 2075 el
_________________________ 23 \v4
Brown silty SAND. (SM) 220 L7 E}
21 [} g
al Dense to very dense dark grey sandy GRAVEL 240 @ 2 o5
L-i with silt; moist, non-plastic, fine to coarse sand a i
=l and gravel, rounded gravel. (GP-GM) 39
§ ALLUVIUM .
< > 30
155 p ¥ se | S0t A
Bottom of Boring - 24 July 2007 315
I
:.E 35
g
LEGEND 0 20 40 60 80 100
*  Sample Not Recovered ¥  Ground Water Level < % Fines (<0.075mm)

Tri-City WPCP

Phase 1 Expansion
Clackamas County, Oregon

LOG OF BORING IB-1

May 2008

24-1-03420-001

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG. A2




Total Depth: 31.51t Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION s| 48 o . & |PENETRATION RESISTANCE, N  (blowslit)
. Elev.| 2| © c 5 R .
Refer to the report text for a proper understanding of the Q [} S = £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
SILT; with organics. (ML)
FILL 43
- ————————— —1 20 [X
Gravelly SILT with cobbles. (ML) J
)D
40 i
. . . — 50 5 g
Medium stiff to stiff brown SILT; moist, non- to : SJI %
low plasticity, micaceous, scattered iron staining 1
at5 ft. (ML)
10
Grades to trace coarse sand. S_ZI @
ALLUVIUM
. . 15 &
Grades to trace fine sand, medium plasticity. S'SE LA Pdok Rétphany
%
_________________________ 25 || 20 ..
Loose brown sandy SILT to silty SAND; moistto | 200 L'}l
wet, non-plastic, fine sand, micaceous. (ML/SM) @
v A
0 o g “——~~___‘__
. 205 |; = T
¢l Medium dense to very dense dark grey sandy 245 o 3 25 SO
&] GRAVEL. (GP) £
a
: ALLUVIUM it
s i
« o 30 FS=sEs
13.5 3‘
Bottom of Boring - 23 July 2007 315
T
2 35
5
S
@ 0 20 40 60 80 100
Q LEGEND o o
"f *  Sample Not Recovered ¥  Ground Water Level ' OA’ Fines (<0.075mm)
3 1 2.5" OD Split Spoon Sample ) . % Water Cont.en_t o
é' b 3.25" 0.D. Split Spoon Sample Plastic Lll\lmltt m t'q‘t‘"d Limit
z @ 3.0"0.D. Osterberg Sample atural Vvater Lonten
% Tri-City WPCP
g Phase 1 Expansion
% Clackamas County, Oregon
=
E NOTES
o : P L e
et 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_2
E 2. Groundwater level, if indicated above, is for the date specified and may vary.
) 3. USCS designation is based on visual-manual classification and selected lab
o] testing. May 2008 24-1-03420-001
& 4. The hole location and elevation should be considered approximate.
2 SHANNON & WILSON, INC. | F|G. A3
< Geotechnical and Environmental Consultants .




Rev: DRH  Typ: ECP

Log: AAH

ASTER LOG E TRI-CITY WWTP.GPJ SHAN WIL.GDT 8/7/08

Total Depth: 31.51t Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 5in.

Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION = a o . & |PENETRATION RESISTANCE, N (blowsift.)
. Elev.| 2| © c 5 R .
Refer to the report text for a proper understanding of the Q [} S = £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
Dark brown SILT; moist,with organics. (ML)
43.5
- FLL 71 15 HF
Gravelly SILT with cobbles. (ML) 2
Stiff brown SILT; moist, medium plasticity,
micaceous, scattered iron oxide stains at 5 ft. S 11 5 !
(ML) &;
10
Grades to soft at 10 ft. S_ZI P ®
ALLUVIUM
15
Grades to very soft to soft at 15 ft. S'SI g
%
20 g
. 4I I
. . 25
Grades to soft to medium stiff at 25 ft. 3_51* AL
245
Grades to with sand at 28 ft. \v4
14.8 g 30 ®
__________ itv SAND: wet. non-olastic. | 302 [J7]B6A | |5 : A
Very loose brown silty SAND; wet, non-plastic, 14 ,J*_ IS-GB£ S :
_\ﬁne sand. (SM) /_ 31,;2 £
Very dense dark grey sandy GRAVEL with silt; 315 °
wet, non-plastic, fine to coarse sand and gravel.
(GP-GM) 35
ALLUVIUM
Bottom of Boring - 24 July 2007
0 20 40 60 80 100
LEGEND
*  Sample Not Recovered ¥  Ground Water Level
1 2.5" OD Split Spoon Sample
| Plastic Limit —@— Liquid Limit
Natural Water Content
Tri-City WPCP
Phase 1 Expansion
Clackamas County, Oregon
NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_3

2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab

testing. May 2008 24-1-03420-001
4. The hole location and elevation should be considered approximate.
SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants FIG- A4




Rev: DRH  Typ: ECP

Log: AAH

ASTER LOG E TRI-CITY WWTP.GPJ SHAN WIL.GDT 8/7/08

Total Depth: 46.5 ft. Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION 5| £ o . & |PENETRATION RESISTANCE, N  (blowsift)
. Elev.| 2| © c 5 R .

Refer to the report text for a proper understanding of the Q [} 5 &8 £ | A Hammer Wt. & Drop: Ibs / inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B 140 Ibs / 30 inch
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8 S Inches

between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100

Gravelly SILT to silty GRAVEL. (ML/GM) ‘|
)D
FILL A
_________________________ 40 = 5 .‘
Stiff to very stiff dark grey SILT; trace gravel, 35505 SJI
moist, low plasticity. (ML) 6.5 {
Medium stiff brown stratified SILT with sand to
sandy SILT; moist, non- to low plasticity, fine
sand, micaceous. (ML) I 10
S-2 A
245
15
Grades to very soft at 15 ft. o3
S-4
V4 :
ALLUVIUM ss] [ 20 h
5 0
2
5
25 &
S-G:I: A
0
30 i
Grades to trace sand at 30 ft. 3.7:|: ; e
G
[ Very loose grey and brown silty SAND; wet, | :
- 35 '
non-plastic, fine sand. (SM)
Sandy silty GRAVEL. (GM)
ALLUVIUM
CONTINUED NEXT SHEET ®
0 20 40 60 80 100
LEGEND o o
*  Sample Not Recovered ¥  Ground Water Level ' OA’ Fines (<0.075mm)
1 2.5" OD Split Spoon Sample ) . % Water Cont.en_t o
| © 30" 0D. Osterberg Sample Plastic Limit —@— Liquid Limit
Natural Water Content
Tri-City WPCP
Phase 1 Expansion
Clackamas County, Oregon
NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_4
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab
testing. May 2008 24-1-03420-001
4. The hole location and elevation should be considered approximate.
SHANNON & WILSON, INC. | FIG. A5
Geotechnical and Environmental Consultants Sheet 1 of 2




4. The hole location and elevation should be considered approximate.

Total Depth: 46.5 ft. Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION s| 48 o . & |PENETRATION RESISTANCE, N  (blowslit)
) Elev.| 2| © c R
Refer to the report text for a proper understanding of the Q [} 59 £ | A Hammer Wt. & Drop: Ibs / inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B 140 Ibs / 30 inch
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8 S Inches
between soil types, and the transitions may be gradual. 0 2Q 40 60 30 100
SILTSTONE; very low strength, grey, fresh, 2
massive. 4
ILTSTONE
SILTSTO 45
- 4p:
Bottom of Boring - 24 July 2007
50
55
60
S
iy 65
&
T
x
Q
oy
s 70
T
:.E 75
<3
S
© 0 20 40 60 80 100
Q LEGEND o o
"f *  Sample Not Recovered ¥  Ground Water Level ' OA’ Fines (<0.075mm)
3 1 2.5" OD Split Spoon Sample ) . % Water Cont.en_t o
3l @ 30 0D. Osterberg Sample Plastic Limit —@— Liquid Limit
= Natural Water Content
4
<
% Tri-City WPCP
g Phase 1 Expansion
% Clackamas County, Oregon
=
E NOTES
o : P L e
et 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_4
E 2. Groundwater level, if indicated above, is for the date specified and may vary.
) 3. USCS designation is based on visual-manual classification and selected lab
o] testing. May 2008 24-1-03420-001
x
w
[
0
<

SHANNON & WILSON, INC. FIG. A5
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4. The hole location and elevation should be considered approximate.

Total Depth: 30.6 t. Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION S a o . & |PENETRATION RESISTANCE, N (blows/ft.)
. Elev.| 9 | © c R
Refer to the report text for a proper understanding of the Q [} 59 £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
Silty GRAVEL to gravelly SILT. (ML/GM) °
FILL b
P
41 ¥
Stiff brown SILT; moist, non- to low plasticity, 4.0 5
micaceous. (ML) 3-1I
. . 10 L
Grades to soft to medium stiff at 10 ft. S_ZI ﬁ
15
ALLUVIUM s-aI* A
245
26
Medium dense brown SAND with silt to silty 190 kL 20 P
SAND; moist, non-plastic, fine to medium
angular to subangular sand. (SP-SM/SM) :‘
2 T \\\\\\
Q y EEa s EELLE
2 19.5 [y 25 @ P
gl Very dense dark grey sandy silty GRAVEL; wet 255w S 8
IS ) ) X
non-plastic, fine to coarse subrounded to
§ rounded gravel, fine to coarse sand. (GM)
5 ALLUVIUM
« 14.4 30 = 3
Bottom of Boring - 25 July 2007 306
Ry
< 35
%
S
@ 0 20 40 60 80 100
Q LEGEND o o
"f *  Sample Not Recovered o OA’ Fines (<0.075mm)
3 | 2.5" OD Split Spoon Sample ) ) . % Water Cont.en_t o
a § Shelby Tube Sample Portiand Test Pit Plastic Limit —@— Liquid Limit
2 Log Natural Water Content
4
<
% Tri-City WPCP
g Phase 1 Expansion
% Clackamas County, Oregon
=
E NOTES
&) . P . e
et 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_5
E 2. Groundwater level, if indicated above, is for the date specified and may vary.
) 3. USCS designation is based on visual-manual classification and selected lab
o] testing. May 2008 24-1-03420-001
14
w
[
0
<

SHANNON & WILSON, INC. |  F|G. A6
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Total Depth: 51.51t Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 6 in.

Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION s| 48 o . & |PENETRATION RESISTANCE, N  (blowsift)
. Elev.| 2| © c 5 R .
Refer to the report text for a proper understanding of the Q [} S = £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100

Soft to medium stiff brown SILT to sandy SILT;
non- to low plasticity, moist to wet. (ML)

ALLUVIUM S_ZI 10

S-3I 15 ﬁ;

Rev: DRH  Typ: ECP

Log: DRH

ASTER LOG E TRI-CITY WWTP.GPJ SHAN WIL.GDT 8/7/08

20
_________________________ 24.1 V4
Loose dark brown SAND; trace silt. (SP) §2-2 : E L
Very dense GRAVEL with cobbles and possible 225 S e si4H
boulders; trace sand and silt. (GP) £ Bt
e 25 St
S0IR%I 5
ALLUVIUM 25 }
Grades to medium dense, caving at 29 ft. 30
Grades to very dense at 30.5 ft. sl 3
35 Sen g
65 [4
Sandy GRAVEL.éGPg\J 38.5 @
ONTINUED NEXT SHEET
0 20 40 60 80 100
LEGEND
*  Sample Not Recovered ¥  Ground Water Level
1 2.5" OD Split Spoon Sample o o
I © 3.25"0.D. Split Spoon Sample Plastic Lll\ln;Ittural | Wa.ter Col ni_elzlt“d Limit
Tri-City WPCP
Phase 1 Expansion
Clackamas County, Oregon
NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB'6

2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab

testing. May 2008 24-1-03420-001
4. The hole location and elevation should be considered approximate. SHANNON & W|LSON, INC. FlG. A7
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Total Depth: 51.51t Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 6 in.

Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION 5| £ o . & |PENETRATION RESISTANCE, N  (blowsift)
Elev.| © () c R
Refer to the report text for a proper understanding of the Q a 58 £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8
between soil types, and the transitions may be gradual. 0 'ZQ : 4Q 60 30 100
Continued: n.‘;. S'gl f =
Sandy GRAVEL. (GP) el 2
0.5 §
Hard blue grey SILTSTONE; moist, medium 445 E 45 :
plasticity, red brown mottling, remolds to very B
stiff clayey silt. (MH)
SILTSTONE
I 50 A
6.5 F Sre
Bottom of Boring - 26 July 2007 515 -
55
60
S
iy 65
&
T
x
Q
o
s 70
&
g 75
Py
S
© 0 20 40 60 80 100
Q LEGEND
"f *  Sample Not Recovered ¥  Ground Water Level
3 1 2.5" OD Split Spoon Sample o o
dl B 325" 0. Spit Spoon Sample Plastic Limit —@— Liquid Limit
= Natural Water Content
4
<
% Tri-City WPCP
g Phase 1 Expansion
% Clackamas County, Oregon
=
E NOTES
o : P L e
et 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB'6
E 2. Groundwater level, if indicated above, is for the date specified and may vary.
) 3. USCS designation is based on visual-manual classification and selected lab
o] testing. May 2008 24-1-03420-001
14 4. The hole location and elevation should be considered approximate.
z SHANNON & WILSON, INC. | FIG. A7
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Refer to the report text for a proper understanding of the Elev.
subsurface materials and drilling methods. The stratification Depth
lines indicated below represent the approximate boundaries (ft.)

between soil types, and the transitions may be gradual.

Symbol
Samples

Total Depth: 51.51t Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION PENETRATION RESISTANCE, N (blows/ft.)

Ground

A Hammer Wt. & Drop: _ 140 Ibs / 30 inches

Water
Depth, ft.

4. The hole location and elevation should be considered approximate.

0 2Q 4Q 60 8Q 10Q
Very loose brown silty SAND to sandy SILT;
moist, non-plastic, fine sand, micaceous. i
(SM/ML)
i 5
- S-1:|: A
3k
ALLUVIUM
_________________________ a5 |11} ol
Medium stiff brown SILT with sand; moist, fine 10.0 S.ZI
sand, micaceous. (ML) b
_________________________ 30 |- 15
Loose to medium dense brown silty SAND; 150 LIy
moist, non-plastic, fine sand. (SM) ¥
20
21.5 | TR
.| Very dense grey to brown sandy silty GRAVEL 235 %
Q1 with scattered cobbles and boulders; moist, 25 S ;
g non-plastic, fine to coarse sand and gravel. E-t ST
| ©w
'
Q
E 30
ALLUVIUM 504011 L
Ry
3 35 BORTITA
o]
S
CONTINUED NEXT SHEET
© 0 20 40 60 80 100
S LEGEND
"f *  Sample Not Recovered
8 2.5" OD Split Spoon Sample
a P fhelby Tube Sample Portland Test Pit Plastic Limit —@— Liquid Limit
2 0g
> B 3.25" 0.D. Split Spoon Sample Natural Water Content
<
% Tri-City WPCP
g Phase 1 Expansion
% Clackamas County, Oregon
B
- NOTES
&) . P . e
et 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_7
E 2. Groundwater level, if indicated above, is for the date specified and may vary.
) 3. USCS designation is based on visual-manual classification and selected lab
S testing. May 2008 24-1-03420-001
14
w
[
0
<

SHANNON & WILSON, INC. FIG. A8

Geotechnical and Environmental Consultants Sheet 1 of 2




Total Depth: 51.51t Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION o . & |PENETRATION RESISTANCE, N  (blowslit)
. Elev. 5 R .
Refer to the report text for a proper understanding of the 5 &8 £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth o a
lines indicated below represent the approximate boundaries (ft.) 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
Continued: 50/67: A
Very dense grey to brown sandy silty GRAVEL LT
with scattered cobbles and boulders; moist, 35 etl
non-plastic, fine to coarse sand and gravel. § S ert
(GM) 1 45
- b
Very stiff dark grey SILTSTONE; weathered, 46.0 5
moist, low to medium plasticity, red orange
staining.
SILTSTONE %0 :
- ) 30
Bottom of Boring - 25 July 2007 515
55
60
S
iy 65
&
T
x
Q
o
s 70
T
< 75
5
S
© 0 20 40 60 80 100
Q LEGEND
"f *  Sample Not Recovered
8 2.5" OD Split Spoon Sample
a § Shelby Tube Sample Portiand Test Pit Plastic Limit —@— Liquid Limit
2 Log
> B 3.25" 0.D. Split Spoon Sample Natural Water Content
<
% Tri-City WPCP
g Phase 1 Expansion
% Clackamas County, Oregon
=
E NOTES
o : P L e
et 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_7
E 2. Groundwater level, if indicated above, is for the date specified and may vary.
) 3. USCS designation is based on visual-manual classification and selected lab
o] testing. May 2008 24-1-03420-001
14 4. The hole location and elevation should be considered approximate.
z SHANNON & WILSON, INC. | FIG. A8
< Geotechnical and Environmental Consultants Sheet 2 of 2




Typ: CKS

Rev:

Log: CKS

ASTER LOG E TRI-CITY WWTP.GPJ SHAN WIL.GDT 8/7/08

Total Depth: 26.5ft. Northing: ~ Drilling Method: Mud Rotary Hole Diam.: 5in.
Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION Elev.| © b4 o . & |PENETRATION RESISTANCE, N (blows/ft.)
Refer to the report text for a proper understanding of the K a % Q < | A& Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Depth g IS o8 -
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
Loose dark brown SILT, moist, numerous roots 44 ] g%
(Based on drill cuttings). (ML) 10 '1I ’I‘
TOPSOIL .4. N
40.5 OQI‘
Brown silty GRAVEL, moist, rounded to 45 .']:_‘l'_l_'_ 5 @
subangular gravel (Based on drill cuttings). ]]} S'1I A
(GM) jaas
:1'.-|-'I:
FILL -.‘J-"{_:[-.‘
- - - b 10
Very loose brown silty SAND, moist, fine to ':{:'15:': s
medium sand, micaceous, no to low plasticity -_].‘-| i ®
silt. (SM) |}r s-3
Tyl
_________________________ 30 [ f 15 ®
Very soft brown sandy SILT, moist, no plasticity, 15.0 S_4I A
fine sand. (ML) 0
ALLUVIUM
_________________________ 25 20 ..
Very loose brown silty SAND, moist, fine to 20.0 ".I_:.['.l,'. os
medium sand, micaceous, occasional seams of {I]{ ‘®
sandy GRAVEL with traceof silt. (SM) ."l':{-'L: S-6 ¥/ \SEEHE
_________________________ 21yl % 1Bt
Dense SAND layer approximately 12 inches 240 1-: 7 T
. , , 20 Koy 25
\thlck of unknown silt content (According to / 32_2 "l' S-7:|: Ean’ \ERS
driller). (SW/SM) 26.5 90
Very dense gray and brown sandy GRAVELwith
silt, moist, rounded to subrounded gravel, slight
Fe-oxidation, granitic, quartzitic and basaltic 30
clasts in a sand with silt matrix. (GW-GM)
ALLUVIUM
Bottom of Boring Completed 2/25/2008. 35
0 20 40 60 80 100
LEGEND o o
*  Sample Not Recovered o OA’ Fines (<0.075mm)
| Standard Penetration Test . . % Water Cont.en_t o
1 1L 3" O.D. Shelby Tube Plastic Limit —@—] Liquid Limit
Natural Water Content
Tri-City WPCP
Phase 1 Expansion
Clackamas County, Oregon
NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB'8
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab
testing. May 2008 24-1-03420-001

4. The hole location and elevation should be considered approxi

mate.

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG. A9




Total Depth: 34.2 1t Northing: ~ Drilling Method: Mud Roatary Hole Diam.: 5in.
Top Elevation: 45 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION =s| 2 o . & |PENETRATION RESISTANCE, N (blows/ft.)
. Elev.| 2| © c 5 R .
Refer to the report text for a proper understanding of the Q [} S = £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
Loose dark brown SILT, moist, scattered roots
and organics (Based on drill cuttings). (ML) 43 !
2.0 o
41.5 Y
TOPSOIL 35
Brown silty GRAVEL, moist, rounded to 5
subangular gravel (Based on drill cuttings and . 38.5 S'1I A
|| driller). (GM) [ &® .'_-{'5-[;'.}
' ’ e
l FILL ' T
[ I ey b 10 3
| Soft Red-brown and gray mottled SILT trace of | -_1;‘|'_|-_ s
|fine sand, moist, scattered wood debris, non to ]’ JI ; '
low plasticity silt. (ML) | i A
Very loose brown silty SAND, moist to wet, fine '_-]f
to medium sand, non to low plasticity silt, ]l 15A @
micaceous, faintly stratified. (SM) o a
A
ALLUVIUM )iy
KN
Iy 20
.
oy ;
i &
KL
T 25
S ]l : D
o
N Ly
> B
& _.|‘.. 30
14 [ \v4 b i
Medium dense in upper to very dense lower 31.0 @ E} 0 ]
gray to gray-brown sandy GRAVEL with silt, &
moist to wet, fine to coarse sand, rounded to 10.8 i 2 Gigiiid
% subrounded gravel, scattered cobbly zones, 34.2 8 35
21 | driller losing circulation. (GW-GM)
~
ALLUVIUM
Bottom of Boring Completed 2/25/2008
© 0 20 40 60 80 100
S LEGEND o o
"f *  Sample Not Recovered ¥  Ground Water Level ' OA’ Fines (<0.075mm)
8 | Standard Penetration Test ) . % Water Cont.en_t o
2l 1l 3'0D. Shelby Tube Plastic Limit —@— Liquid Limit
= Natural Water Content
=z
<
% Tri-City WPCP
g Phase 1 Expansion
% Clackamas County, Oregon
B
- NOTES
&) . P . e
et 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_g
E 2. Groundwater level, if indicated above, is for the date specified and may vary.
) 3. USCS designation is based on visual-manual classification and selected lab
S testing. May 2008 24-1-03420-001
14
w
&
<

4. The hole location and elevation should be considered approximate.

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG. A10




Total Depth: 40.2 ft. Northing: ~ Drilling Method: Mud Roatary Hole Diam.: 5in.
Top Elevation: 50 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION @ o . & |PENETRATION RESISTANCE, N  (blowsift)
. Elev. K c 5 R .
Refer to the report text for a proper understanding of the [} S = £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth 1S o8 B
lines indicated below represent the approximate boundaries (ft.) 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
T 1 495 Bin
1 Concrete-old buildingpad. 77| 05
Cobbles and gravel/ Railroad Ballast Fill 4 2"%
-\ (According to driller). i 47
T T T A TS AL T T T 3.0
—|\¥S|Ity sandy GRAVEL (According to driller). J/, 1 46
1 6 to 8-inch diameter cobble encountered Illr 42;'2 SJI 5 i
\\\(According to driller). g1 | %0 15
| Concrete chunks encountered (According to "
\driller and observed in drill cuttings). :
Medium dense to very dense light gray and 10
gray-brown to pinkish-gray sandy GRAVEL with S'ZI *
silt, moist, rounded to angular fine to medium
gravel up to 1.5-inch diameter, numerous lenses
and pockets of bentonite or ash. (GW-GM) 15
X s-aI x> §
FILL R T g
Wood debris encountered. 1‘;?0 yus e
Very soft to soft gray SILT trace of sand, trace of Jiiies §
clay, moist, low to medium plasticity, fine sand, SAI 20 P st
micaceous, occasional to scattered organics. D
(ML)
g ALLUVIUM 5
g S5 || *
N 225 || L
Loose to medium dense gray-brown and brown 275 Lyl s
s interbedded silty SAND and SAND trace of silt,
“1 moist, silty SAND typically fine sand with low 30 L4
plasticity silt, SAND with trace of silt typically 18 [ >4 By
medium to coarse sand, trace of micas, rounded 320 W I
to subrounded medium gravels at 31.0 feet. IRt
e SW/SM TN
9 ) — 35 @ S
| Very dense gray-brown sandy GRAVEL with silt, EEEXEER N
1 moist, rounded to subangular gravel, occasional
cobbles, slight Fe-oxidation. (GW-GM)
CONTINUED NEXT SHEET
© 0 20 40 60 80 100
S LEGEND o o
"f *  Sample Not Recovered o OA’ Fines (<0.075mm)
8 | Standard Penetration Test @ % Water Content
4 1L 3"OD. Shelby Tube Plastic Limit |—@— Liquid Limit
= Natural Water Content
=z
<
% Tri-City WPCP
g Phase 1 Expansion
% Clackamas County, Oregon
=
- NOTES
&) . P . e
et 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_1 0
E 2. Groundwater level, if indicated above, is for the date specified and may vary.
) 3. USCS designation is based on visual-manual classification and selected lab
S testing. May 2008 24-1-03420-001
14 4. The hole location and elevation should be considered approximate.
z SHANNON & WILSON, INC. | FIG. A11
<

Geotechnical and Environmental Consultants
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Total Depth: 40.2 ft. Northing: ~ Drilling Method: Mud Roatary Hole Diam.: 5in.
Top Elevation: 50 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION s| 48 o . & |PENETRATION RESISTANCE, N  (blowslit)
. Elev.| 2| © c 5 R .
Refer to the report text for a proper understanding of the Q [} 5 &8 £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
938 S 3 -
ALLUVIUM A
Bottom of Boring Completed 2/26/2008.
45
50
55
60
(%)
S 65
S
$
« 70
(%)
S 75
5
S
0 20 40 60 80 100

ASTER LOG E TRI-CITY WWTP.GPJ SHAN WIL.GDT 8/7/08

LEGEND
*  Sample Not Recovered
| Standard Penetration Test
1l 3" 0.D. Shelby Tube

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.

2. Groundwater level, if indicated above, is for the date specified and may vary.

3. USCS designation is based on visual-manual classification and selected lab
testing.

4. The hole location and elevation should be considered approximate.

< % Fines (<0.075mm)
@ % Water Content
Plastic Limit |—@—] Liquid Limit

Natural Water Content

Tri-City WPCP
Phase 1 Expansion
Clackamas County, Oregon

LOG OF BORING IB-10

May 2008 24-1-03420-001

SHANNON & WILSON, INC. | FIG. A11
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Total Depth: 46.5 ft. Northing: ~ Drilling Method: Hollow Stem Auger Hole Diam.: 8in.
Top Elevation: 40 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION = o o . & |PENETRATION RESISTANCE, N (blows/ft.)
. Elev.| 2| © c 5 R .
Refer to the report text for a proper understanding of the Q [} S = £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
Dark brown SILT numerous roots and organics. & %
(ML)
TOPSOIL
Very soft to soft red-brown SILT trace of sand 5
and gravel, moist, fine subrounded to S 1I :
subangular gravel, slight Fe-oxidation. (ML)
FILL 30 0
Very soft dark gray-brown SILT trace of fine 100 S.ZI A
sand, wet, no plasticity silt, occasional to 0
scattered seams to layers of fine sand with
numerous organics and wood debris, trace of
micas. (ML) 15
s-sI A
GRAVEL PIT WASH DEPOSITS 9
20 < 3
3-4I \
< 15
x_____________T ___________ HAME 25
2| Very soft dark gray-brown interbedded to 25.0 11 S'SI A b
=] laminated fine sandy SILT and silty fine to 1 0
medium SAND with scattered organics, wet, A
N trace of micas, no to low plasticity, occasional
| organic odor. (ML/SM) HH 30 o
- S-6:|:
GRAVEL PIT WASH DEPOSITS g
g THE 35 @
& 1 3-7I \v4 A
3 ) > o
E
2
CONTINUED NEXT SHEET 3 ®
© 0 20 40 60 80 100
Q LEGEND
"f *  Sample Not Recovered ¥  Ground Water Level
8 | Standard Penetration Test
|| Plastic Limit —@— Liquid Limit
= Natural Water Content
=z
<
& Tri-City WPCP
g Phase 1 Expansion
% Clackamas County, Oregon
B
E NOTES
&) . P . e
et 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_1 1
E 2. Groundwater level, if indicated above, is for the date specified and may vary.
) 3. USCS designation is based on visual-manual classification and selected lab
o] testing. May 2008 24-1-03420-001
14 4. The hole location and elevation should be considered approximate.
z SHANNON & WILSON, INC. | FIG. A12
< Geotechnical and Environmental Consultants Sheet 1 of 2




Total Depth: 46.5 ft. Northing: ~ Drilling Method: Hollow Stem Auger Hole Diam.: 8in.
Top Elevation: 40 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION S a o . & |PENETRATION RESISTANCE, N (blowsift.)
. Elev.| 2| © c 5 R .
Refer to the report text for a proper understanding of the Q [} 5 &8 £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B
lines indicated below represent the approximate boundaries ft) | & 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
continued,
Very soft dark gray-brown interbedded to
laminated fine sandy SILT and silty fine to 35 [
1 medium SAND with scattered organics, wet, ’f 435 .
! trace of micas, no to low plasticity, occasional 45
| organic odor. (ML/SM) I 4660 A
| 6.5 4
L GRAVEL PIT WASH DEPOSITS 465
Very dense gray to reddish-brown sandy
GRAVEL with silt, moist, ronded to subrounded 50
gravel. (GM-GW)
ALLUVIUM
Very hard clayey SILT trace of sand, moist, 55
moderate Fe-oxidation, relic conglomerate
structure or relic siltstone, severely weathered
gravel. (MH)
SILTSTONE 60
Bottom of Boring Completed 2/26/2008.
e 65
S
s
« 70
(%)
5 75
%
S
@ 0 20 40 60 80 100
Q LEGEND
"f *  Sample Not Recovered ¥  Ground Water Level
8 | Standard Penetration Test
|| Plastic Limit —@— Liquid Limit
= Natural Water Content
4
<
% Tri-City WPCP
g Phase 1 Expansion
% Clackamas County, Oregon
=
E NOTES
&) . P . e
et 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_1 1
E 2. Groundwater level, if indicated above, is for the date specified and may vary.
) 3. USCS designation is based on visual-manual classification and selected lab
o] testing. May 2008 24-1-03420-001
14
w
[
0
<

4. The hole location and elevation should be considered approximate.

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants
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Typ: CKS

ev.

Log: CKS

Total Depth: 31.51t Northing: ~ Drilling Method: Hollow Stem Auger Hole Diam.: 8in.
Top Elevation: 48 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION = a o . & |PENETRATION RESISTANCE, N (blowsift.)
. Elev.| 2| © c 5 R .
Refer to the report text for a proper understanding of the Q [} S = £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth g 1S o8 B
lines indicated below represent the approximate boundaries ft) | & % 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
Sandy GRAVEL with cobbles, moist, angular to h
subangular gravels and cobbles. (GM) 46
2.0 .
RAILROAD BALLAST FILL -11 ‘K
Very loose to loose brown silty SAND, moist, 5
fine to medium sand, no to low plasticity silt, ’ZI - :
occasional pockets of dark brown silt with &
scattered organic debris. (SM) -3I
ALLUVIUM T 1074 .
]
.5I
_________________________ 33 410 ‘
Soft brown sandy SILT, moist, fine to medium 15.0 S_GI
sand, no to low plasticity silt, occasional organic
debris. (ML)
_________________________ 28 20 ‘
Very loose to loose brown silty SAND, moist, 200 L1V 6. i
fine to medium sand, no to low plasticity silt, : :
micaceous. (SM)
25 »:
5
185 [
=l Dense brown-gray sandy GRAVEL trace of silt, 295 @ 30 :
dry to moist, rounded to subangular gravel, fine 16.5 ,‘_l
to medium gravel up to 1.5-inch diameter. (GW) 315
ALLUVIUM
- 35
Bottom of Boring Completed 2/27/2008.
0 20 40 60 80 100
LEGEND o) o
*  Sample Not Recovered o OA’ Fines (<0.075mm)
| Standard Penetration Test @ % Water Content
| Plastic Limit —@— Liquid Limit
Natural Water Content
Tri-City WPCP
Phase 1 Expansion
Clackamas County, Oregon
NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_1 2
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab
testing. May 2008 24-1-03420-001

4. The hole location and elevation should be considered approximate.

ASTER LOG E TRI-CITY WWTP.GPJ SHAN WIL.GDT 8/7/08

SHANNON & WILSON, INC.
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Total Depth: 17 ft. Northing: ~ Drilling Method: Hollow Stem Auger Hole Diam.: 8in.

Typ: CKS

ev.

Log: CKS

ASTER LOG E TRI-CITY WWTP.GPJ SHAN WIL.GDT 8/7/08

Top Elevation: 46 ft. Easting: ~ Drilling Company: Hardcore Dirilling Rod Type: NWJ
Vert. Datum: Station: ~ Drill Rig Equipment: _ CME-75 Hammer Type: Automatic
Horiz. Datum: Offset: ~ Other Comments:
SOIL DESCRIPTION a o . & |PENETRATION RESISTANCE, N (blows/ft.)
) Elev. o c R
Refer to the report text for a proper understanding of the [} 59 £ | A Hammer Wt. & Drop: _ 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification  |P€Pth 1S o8 B
lines indicated below represent the approximate boundaries (ft.) 3 10} = 8
between soil types, and the transitions may be gradual. 0 2Q 4Q 60 30 100
Loose brown silty SAND, moist, fine to medium ',
sand, low plasticity silt, occasional to scattered i f_
roots and organic debris, trace of subrounded S 11
gravels in upper 4.0 feet. (SM) : ”
g 5
FILL MR S-ZI
_________________________ 38.5 i i
Soft brown sandy SILT, moist, fine sand, low 7.5 S'SI :
plasticity silt, occasional roots and organic 36 t
debris. (ML) 100 [[7] s 4:|: 10 |
Very loose brown silty SAND, moist, fine to RRYE
medium sand, low plasticity silt, occasional roots ]
and organic debris. (SM) ] S'5I "
ALLUVIUM s.eI A
29 !
Bottom of Boring Completed 2/27/2008. 17.0
20
25
30
35
0 20 40 60 80 100
LEGEND o o
*  Sample Not Recovered o OA’ Fines (<0.075mm)
| Standard Penetration Test @ % Water Content
| Plastic Limit —@— Liquid Limit
Natural Water Content
Tri-City WPCP
Phase 1 Expansion
Clackamas County, Oregon
NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions. LOG OF BORING IB_1 3

2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab

testing. May 2008 24-1-03420-001
4. The hole location and elevation should be considered approximate.
SHANNON & WILSON, INC.
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*Soil behavior type and SPT based on data from UBC-1983

Operator: JSP/SVANNVAN EXP
Sounding: FILO04
Cone Used: 4CH

CPT Date/Time: 08-14-07 08:49
Location: CP1 AGNESWWTP OC
Job Number: S&W/24-1-03420-1

SPT N* Soil Behavior Type* Tip Resistance Local Friction Friction Ratio Pore Pressure
60% Hammer Zone: UBC-1983 Qt (Ton/fth2) Fs (Ton/ft*2) Fs/Qc (%) Pw (psi)
0.0 1200 0.0 120 0.0 3500 0.0 8.0 0.0 60 -6.0 10.0
0.00 LILILILIL L] L] I ] 1 1 rrrrrria LI rrrrrni
=._1. H(\__ <7
T e
j=" il Shes—ie T
e = e 1
e = &
S e | ¥ 1
I / |
500 / ~.r"/ —5
T ( {
| | L
] ‘ “']
|
1 J
1 1 '\J i|/
10.00 i i B C i P L
|. : b "l
II Il'l / /’" s
| . % }
{ T |
| . <
]
{ ( ] !'
t { \[ \
Depth 1500 + Ix X EEd K £
(f) ! '| ! T 3
1 i | \ L
| -~ |
| r/ |
{ ¢ {
A ]
l | f < /
E { / /___"b \,\
20.00 [+ l.' l— — \H\ - -~ \
~ | 9
J | | 3
I\ ‘ {
5 II |
| b7,
{ ! //
25.00 -<. . . B ,.--—_:’ &
¢ ) —
¢ ) e i
l ¢ i' C i
| \
- B B N ! B )
30.00
Maximum Depth = 27.72 feet Depth Increment = 0.16 feet
1 sensitive fine grained M4 silty clay to clay M 7 silty sand to sandy silt 10 gravelly sand to sand
M2  organic material M 5 clayey silt to silty clay 8 sand to silty sand M 11 very stiff fine grained (*)
K] clay M6 sandy silt to clayey silt 9 sand M 12 sand to clayey sand (*)
NOTES: Lo~
1. A Log of probe is based on piezocone probe data provided by Vandehey Tri Clty WPCP_
Exploraﬂonsl Phase 1 EXpanSlon
2. The pore pressure was measured behind the tip of the penetrometer. Clackamas County, Oregon
Hydrostatic pore pressure based on an estimated groundwater depth.
3. The estimated soil properties are based on analyses performed using
published correlations and equations. The method used for estimating the LOG OF CPT-1
properties listed above are:
a. Uncorrected N-Value (N60) based on Robertson & Campanella.
b. Soil Behavior Type based on UBC-1983. May 2008 24-1-03420-001

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants
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*Soil behavior type and SPT based on data from UBC-1983

Operator: JSP/SVANNVAN EXP
Sounding: FILOO0S
Cone Used: 4CH

CPT-2

CPT Date/Time: 08-14-07 11:04
Location: CP2 AGNESWWTP OC
Job Number: S&W/24-1-03420-1
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K] clay M6 sandy silt to clayey silt 9 sand M 12 sand to clayey sand (*)
NOTES: L~
1. A Log of probe is based on piezocone probe data provided by Vandehey Tri Clty WPCP_
Exploraﬁonsl Phase 1 EXpanSlon
2. The pore pressure was measured behind the tip of the penetrometer. Clackamas County, Oregon
Hydrostatic pore pressure based on an estimated groundwater depth.
3. The estimated soil properties are based on analyses performed using
published correlations and equations. The method used for estimating the LOG OF CPT-2
properties listed above are:
a. Uncorrected N-Value (N60) based on Robertson & Campanella.
b. Soil Behavior Type based on UBC-1983. May 2008 24-1-03420-00
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*Soil behavior type and SPT based on data from UBC-1983

Sounding: FILOO7
Cone Used: 4CH

CPT-3

Operator: JSP/SVAN/VAN EXP

CPT Date/Time: 08-14-07 11:40
Location: CP3 AGNESWWTP OC
Job Number: S&W/24-1-03420-1
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1. A Log of probe is based on piezocone probe data provided by Vandehey

Explorations.

2. The pore pressure was measured behind the tip of the penetrometer.
Hydrostatic pore pressure based on an estimated groundwater depth.
3. The estimated soil properties are based on analyses performed using

published correlations and equations. The method used for estimating the
properties listed above are:

a. Uncorrected N-Value (N60) based on Robertson & Campanella.

b. Soil Behavior Type based on UBC-1983.
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*Soil behavior type and SPT based on data from UBC-1983
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W 7 silty sand to sandy silt
sand to silty sand
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1. A Log of probe is based on piezocone probe data provided by Vandehey

Explorations.

2. The pore pressure was measured behind the tip of the penetrometer.
Hydrostatic pore pressure based on an estimated groundwater depth.

3. The estimated soil properties are based on analyses performed using
published correlations and equations. The method used for estimating the

properties listed above are:

a. Uncorrected N-Value (N60) based on Robertson & Campanella.
b. Soil Behavior Type based on UBC-1983.

Depth Increment = 0.16 feet

10 gravelly sand to sand
I 11 very stiff fine grained (*)

sand M 12 sand to clayey sand (*)
Tri-City WPCP
Phase 1 Expansion
Clackamas County, Oregon
LOG OF CPT-4
May 2008 24-1-03420-001
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APPENDIX B

S&W LABORATORY TESTING

B.1 GENERAL

A laboratory testing program was developed and implemented in order to evaluate physical
and engineering characteristics of the subsurface soils. Laboratory tests on selected soil samples
included standard classification tests, which consisted of visual examination, moisture/density
tests, Atterberg limits, grain-size analysis, hydrometers, and grain-size wash analysis, i.e.,
percent finer than the No. 200 sieve. In addition, in-place density tests, in-situ shear strength and
unconfined compressive strength tests were conducted on selected undisturbed thin-walled
samples. This Appendix contains the full lab results from S&W laboratory testing program, in
addition to Figure B1, which summarizes all laboratory testing performed on samples collected
on site (thisincludes the laboratory results from previous work done on-site by others). We
cannot assure the completeness or accuracy of the data from other sources, but the information
was used by Shannon & Wilson to supplement our interpretation of subsurface conditions and
soil properties. Thelast column of Figure B1 indicates from which previous report the
laboratory data was assembl ed.

B.1.1 Moisture (Natural Water) Content

Selected soil samples were evaluated to determine their in-situ water content. The
moisture content is defined as the ratio of the weight of water to the dry weight of soil, expressed
as apercentage. The results from our moisture testing are shown on Figure B-1. Additionally,
the results of the moisture content determinations are presented on the logs of the boringsin
Appendix A.

B.1.2 AtterbergLimits

Atterberg Limits were determined on selected samples of fine-grained soils (that is, silts,
clays and clayey silts) for the purpose of classifying fine-grained soils into groups based on
plastic properties of the soil. Plastic properties of soils are used in a number of soil property
correlations. Table 1 below shows the results of the Atterberg Limits tests that were performed
by Shannon & Wilson. The results of the Atterberg Limitstest are plotted on the plasticity chart
on Figure B2 in this appendix.

Appendix B Doc.doc
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TABLE 1
Atterberg Limits

Boring Depth, ft Liquid Limit | PlasticLimit | Plasticity Index | Classification
IB-2 15 44 32 12 ML
IB-3 20 41 30 11 ML
IB-4 15 34 33 ML
IB-4 30 41 35 ML
IB-9 20 NP NP NP ML
IB-10 20 52 34 18 MH
1B-13 7.5 45 35 11 ML

B.1.3 Grain-Size Analyses

Grain-size analyses were conducted on selected soil samples to determine their particle

size distribution. For most samples, a wet sieve analyses was performed to determine a
percentage (by weight) of the sample passing the No. 200 (0.75 mm) sieve. For selected

samples, afull grain size distribution curve was devel oped by testing the minus No. 10 material
using a hydrometer, washing the full sample over a No. 200 sieve, and sieving the plus No. 200

material through a series of sieves to determine the distribution of the plus No. 200 material.

The hydrometer plus sieving results were used to devel op the particle-size distribution curves
down to 0.002 mm. Table 2 below shows the tabular results of S& W grain size analysis. Figure

B3 in this appendix presents the results of the Grain-Size Analysis.

TABLE 2
Grain-Size Analysis

Boring Depth, ft Percent Gravel | Percent Sand | Percent Fines | Classification

IB-1 10 -- -- 60.8 ML

IB-1 20 -- -- 87.2 ML

IB-2 22 0.0 52.2 47.8 SM

IB-4 17 - -- 60.7 ML

IB-4 35 -- -- 42.0 SM

IB-5 22 0.0 432 56.8 ML

IB-8 5 -- -- 83.8 ML

IB-9 15 0.0 17.9 82.1 ML

IB-9 22 -- -- 76.8 ML
IB-10 30 -- -- 452 SM
IB-12 10 -- -- 61.1 ML
IB-12 125 -- -- 70.0 ML

Appendix B Doc.doc
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IB-12 15 0 10.3 89.7
IB-12 20 -- -- 55.6 ML
IB-13 10 -- -- 58.4 ML
IB-13 125 0 449 32.0
IB-13 15 -- -- 40.6 SM

B.1.4 Unit Weight of Undisturbed Samples

The unit weights, or densities, from the thin-walled Shelby tube samples were determined
in the laboratory. Results from S& W testing are below in Table 3. The results from all Unit
weight measurements performed on-site are presented in this appendix.

TABLE 3
Unit Weight of Undisturbed Samples

Boring Depth, ft Dry Density pcf
IB-2 20 73.87
IB-4 15 84.37
IB-5 20 95.56
IB-8 20 91.0
IB-9 10 83.3

B.1.5 Consolidation Test

Shannon & Wilson performed one consolidation test on a sample from the Alluvial Siltsat a
depth of 20 ft, in the vicinity of the UV disinfection building. A consolidation test indicates the
amount of deformation that a soil may undergo when subjected to a certain load. The
consolidation test indicated that the soils at under the UV building have exhibit compressive
characteristics as shown on Figure B4, in this appendix. The results from all consolidation tests
performed on-site are presented on Figure B1, with the full lab results presented in Appendix D.
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SHANNON &WILSON, INC.

GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS

FIGURE B1 - LAB TESTING SUMMARY

SPT

Sample Depth (ft)

Atterberg Limits

Grain Size Distribution

Direct Shear

Water Unit Weight (pcf) Laboratory Data Source,
Boring |Sample Number| Sample Type | N-value | Top |Bottom| Rec. (ft) Geologic Unit USCS | Classification | Content (%) | | L.L | P.L.| P.L | | Gravel (%)| Sand (%) Fines (%) Cc Cu Wet Dry C' (psf)| ¢ (deg) Date
B-101 SS-1 SPT 23 25 4 SILT ML 30.0 CH,M Hill, 2002
B-101 SS-8 SPT 7 275| 29 SILT ML 45.0 42 | 31 11 CH2M Hill, 2002
B-102 SS-3 SPT 11 10 115 SILT ML 42.0 CH2M Hill, 2002
B-102 SO-6 Shelby N/A |225] 245 SILT ML 43.0 48 | 32 26 110 77 CH2M Hill, 2002
B-102 SS-7 SPT 9 24.5 26 SILT ML 45.0 CH2M Hill, 2002
B-102 SS-10 SPT 27 305| 32 Silty SAND SM 19.0 CH2M Hill, 2002
B-103 SS-4 SPT 2 15 16.5 SILT ML 50.0 44 | 31 14 CH2M Hill, 2002
B-103 SS-6 SPT 4 225| 24 SILT ML 46.0 CH2M Hill, 2002
B-103 SS-8 SPT 15 27 28.5 Silty SAND SM 29.0 CH2M Hill, 2002
B-103 SS-11 SPT 35 36 | 375 Silty GRAVEL GM 6.0 CH2M Hill, 2002
B-104 SS-1 SPT 54-11" 5 5.92 SILT ML 34.0 CH2M Hill, 2002
B-104 SS-4 SPT 9 26 | 275 Silty SAND SM 37.0 47.0 CH2M Hill, 2002
B-105 SS-1 SPT 19 5 6.5 SILT ML 32.0 CH2M Hill, 2002
B-105 SS-4 SPT 6 15 | 165 SILT ML 35.0 CH2M Hill, 2002
B-105 SS-7 SPT 6 25 26.5 SILT ML 47.0 42 | 36 6 CH2M Hill, 2002
B-106 SO-6 Shelby N/A 23 | 245 SILT ML 47.0 47 | 38 9 104 70.8 CH2M Hill, 2002
B-106 SS-8 SPT 12 27.5 29 Silty SAND SM 35.0 CH2M Hill, 2002
B-6 SS-3 SPT 7 15 | 165 Silty SAND SM 43.0 2 28 CH2M Hill, 1982
B-7 ST-3 Shelby N/A 15 16.5 SILT ML 200 32.3 CH2M Hill, 1982
B-15 SS-5 SPT 5 15 | 165 SILT ML NP | 41 | NP CH2M Hill, 1982
B-16 ST-4 Shelby N/A 10 12 Sandy SILT ML 52.0 NP | 50 NP 82.0 321 102 67 CH2M Hill, 1982
B-17 SS-1 SPT 4 5 6.5 SILT MH 81.0 51 | 35 16 CH2M Hill, 1982
B-17 ST-3 Shelby N/A 13 15 SILT ML 54.0 6.0 94.0 533 107 69.4 CH2M Hill, 1982
B-18 ST-4 Shelby N/A 10 12 Silty SAND SM 30.0 NP | NP | NP 53.0 47.0 125 0 35.5 CH2M Hill, 1982
B-17 ST-3 Shelby N/A 13 15 SILT ML 54.0 2.0 98.0 26 CH2M Hill, 1982
B-17 ST-7 Shelby N/A 23 25 Sandy SILT ML 52.0 32.0 68.0 210 105 69 CH2M Hill, 1982
1B-1 S-1 SPT 5 5 6.5 SILT ML 39.7 Shannon & Wilson, 2007
IB-1 S-2 SPT 4 10 | 115 Sandy SILT ML 34.8 60.8 Shannon & Wilson, 2007
1B-1 S-3 SPT 3 15 16.5 Sandy SILT ML 43.7 Shannon & Wilson, 2007
IB-1 S-4 SPT 3 20 | 215 Sandy SILT ML 42.8 87.2 Shannon & Wilson, 2007
1B-1 S-5 SPT 39 25 26.5 Sandy GRAVEL GM/GP Shannon & Wilson, 2007
IB-2 S-1 SPT 13 5 6.5 SILT ML 35.6 Shannon & Wilson, 2007
1B-2 S-2 SPT 7 10 115 SILT ML 45.0 Shannon & Wilson, 2007
IB-2 S-3 SPT 12 15 | 165 SILT ML 43.3 44 | 32 12 Shannon & Wilson, 2007
1B-2 S-4 Shelby N/A 20 22 Silty SAND SM 21.0 89.35 73.87 Shannon & Wilson, 2007
IB-2 S-5 SPT 5 22 | 235 Silty SAND SM 32.3 52.2 47.8 Shannon & Wilson, 2007
1B-2 S-6 SPT 100 25 | 25.25 Sandy GRAVEL GP Shannon & Wilson, 2007
IB-3 S-2 SPT 3 10 | 115 SILT ML 43.1 Shannon & Wilson, 2007
1B-3 S-3 SPT 2 15 16.5 SILT ML 44.1 Shannon & Wilson, 2007
IB-3 S-4 SPT 3 20 | 215 SILT ML 41.3 41 | 30 11 Shannon & Wilson, 2007
1B-3 S-5 SPT 4 25 26.5 SILT ML Shannon & Wilson, 2007
IB-3 S-6A SPT 52 30 31 Silty SAND SM 35.6 Shannon & Wilson, 2007
1B-4 S-1 SPT 15 5 6.5 SILT ML 32.7 Shannon & Wilson, 2007
1B-4 S-3 Shelby N/A 15 17 Sandy SILT ML 33.3 34 | 33 1 1125 84.37 Shannon & Wilson, 2007
1B-4 S-4 SPT 2 17 18.5 Sandy SILT ML 45.2 60.7 Shannon & Wilson, 2007
1B-4 S-5 SPT 0 20 | 215 SILT ML 47.4 Shannon & Wilson, 2007
1B-4 S-6 SPT 0 25 26.5 SILT ML 52.0 Shannon & Wilson, 2007
1B-4 S-7 SPT 0 30 | 315 SILT ML 48.8 41 | 35 6 Shannon & Wilson, 2007
1B-4 S-8 SPT 3 35 36.5 Silty SAND SM 41.6 42.0 Shannon & Wilson, 2007
1B-4 S-9 SPT 43 40 | 415 SILTSTONE SILTST 55.3 Shannon & Wilson, 2007
IB-5 S-2 SPT 4 10 115 SILT ML 36.9 Shannon & Wilson, 2007
IB-5 S-4 Shelby N/A 20 22 Silty SAND SM 23.0 117.6 95.56 Shannon & Wilson, 2007
IB-5 S-5 SPT 12 22 | 235 Silty SAND SM 20.4 43.2 56.8 Shannon & Wilson, 2007
IB-5 S-6 SPT 100 25 | 26.4 Silty Sandy GRAVEL GM 34.3 Shannon & Wilson, 2007
IB-8 S-1 SPT 3 5 6.5 46.4 83.8 Shannon & Wilson, 2008
1B-8 S-2 Shelby N/A 10 12 Shannon & Wilson, 2008
IB-8 S-3 SPT 4 12 | 135 37.7 Shannon & Wilson, 2008
1B-8 S-4 SPT 0 15 16.5 40.1 Shannon & Wilson, 2008
IB-8 S-5 Shelby N/A 20 22 31.2 119.4 91 Shannon & Wilson, 2008
1B-8 S-6 SPT 4 22 23.5 38.8 Shannon & Wilson, 2008
1B-9 S-2 Shelby N/A 10 12 44.3 120.2 83.3 Shannon & Wilson, 2008
1B-9 S-3 SPT 3 12 13.5 46.6 Shannon & Wilson, 2008
1B-9 S-4 SPT 0 15 | 165 50.7 0.0 17.9 82.1 Shannon & Wilson, 2008
1B-9 S-5 Shelby N/A 20 22 NP | NP | NP Shannon & Wilson, 2008
1B-9 S-6 SPT 0 22 | 235 50.2 76.8 Shannon & Wilson, 2008
1B-9 S-7 SPT 2 25 26.5 49.8 Shannon & Wilson, 2008
IB-10 S-4 SPT 2 20 | 215 52 | 34 18 Shannon & Wilson, 2008
1B-10 S-6 SPT 6 27 28.5 18.2 Shannon & Wilson, 2008
IB-10 S-7 SPT 24 30 | 315 31.2 45.2 Shannon & Wilson, 2008
1B-10 S-8 SPT 100 35 36.5 8.0 Shannon & Wilson, 2008
1B-11 S-4 SPT 1 20 | 215 52.7 Shannon & Wilson, 2008
1B-11 S-5 SPT 0 25 26.5 65.3 Shannon & Wilson, 2008
I\WIP\Projects\24-1 Portland\3400\3420 Tricity\Lab\Lab test Summary Sheet IP.xls lof2

Tri-City WPCP Interim Expansion

24-1-03420-001

5/8/2008



SHANNON &WILSON, INC.

GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS

FIGURE B1 - LAB TESTING SUMMARY

SPT

Sample Depth (ft)

Atterberg Limits

Grain Size Distribution

Unit Weight (pcf)

Direct Shear

Laboratory Data Source,

Water
Boring |Sample Number| Sample Type | N-value | Top |Bottom| Rec. (ft) Geologic Unit USCS | Classification | Content (%) | | L.L | P.L.| P.L | | Gravel (%)| Sand (%) Fines (%) Cc Cu Wet Dry C' (psf)| ¢ (deg) Date
1B-11 S-6 SPT 2 30 | 315 60.6 Shannon & Wilson, 2008
I1B-11 S-7 SPT 0 35 | 36.5 49.5 Shannon & Wilson, 2008
1B-11 S-8 SPT 1 40 | 415 71.0 Shannon & Wilson, 2008
1B-12 S-1 SPT 11 25 4 17.9 Shannon & Wilson, 2008
1B-12 S-2 SPT 4 5 6.5 31.0 Shannon & Wilson, 2008
1B-12 S-3 SPT 5 7.5 9 33.2 Shannon & Wilson, 2008
1B-12 S-4 SPT 6 10 115 34.6 61.1 Shannon & Wilson, 2008
1B-12 S-5 SPT 4 125| 14 44.1 70.0 Shannon & Wilson, 2008
1B-12 S-6 SPT 4 15 16.5 0.0 10.3 89.7 Shannon & Wilson, 2008
1B-12 S-7 SPT 4 20 | 215 36.1 55.6 Shannon & Wilson, 2008
1B-12 S-8 SPT 6 25 | 26.5 21.2 Shannon & Wilson, 2008
I1B-13 S-3 SPT 4 7.5 9 45 | 35 | 11 Shannon & Wilson, 2008
1B-13 S-4 SPT 4 10 115 30.3 58.4 Shannon & Wilson, 2008
1B-13 S-5 SPT 3 125| 14 0.0 44.9 32.0 Shannon & Wilson, 2008
1B-13 S-6 SPT 3 15 16.5 37.5 40.6 Shannon & Wilson, 2008
*Split Sample, if two water contents were taken, the higher was reported.
I\WIP\Projects\24-1 Portland\3400\3420 Tricity\Lab\Lab test Summary Sheet IP.xls 20f2
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- Phase 1 Expansion
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Clackamas County, Oregon
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SAMPLE NO. (feet) SYMBOL DESCRIPTION % % % | w.c. % |PENSTY Tri-City WPCP
Phase 1 Expansion
@ 1B-13,S4 10.0 ML Brown sandy SILT 0.0 0.0 58.4 30.3
Clackamas County, Oregon
B 1B-13,8-5 12.5 ML Brown sandy SILT 0.0 449 | 55.1 32.0
A 1B-13,56 15.0 SM Brown silty SAND 00 | 00 | 406 | 375 GRAIN SIZE DISTRIBUTION
4 1B-2,S-5 22.0 ML/SM Brown sandy SILT to silty SAND, non-plastic 0.0 46.9 | 529 32.3
O IB-4, S-4 17.0 ML Brown sandy SILT, non-plastic 0.0 0.0 60.7 452
O B4, S-8 35.0 SM Grey and brown silty SAND, non-plastic 00 | 00 | 420 | 418 May 2008 24-1-03420-001
A IB-5, S5 22.0 SM Brown silty SAND, non-plastic 00 | 779 | 173 | 204 SHANNON & WILSON, INC. SF|G. sz
heet 2 of 3
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) Phase 1 Expansion
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Clackamas County, Oregon
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May 2008 24-1-03420-001
SHANNON & WILSON, INC. FIG. B2
and C Sheet 3 of 3
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APPENDIX C

S&W IN-SITU TESTING

B.1 GENERAL

We conducted falling head permeability tests in observation wells IB-12 and 1B-13 in order to
estimate the hydraulic conductivity of the formation in the proposed storm-water retention basin.
The observation wells are each 15 feet deep and screened in the bottom 5 feet. The locations of
these observation wells are shown on the Plan of Explorations, Figure 2. The soil logs of the
observation well borings are presented in Appendix A, FiguresA13 and Al4.

B.2 FALLING HEAD TEST

Prior to testing, we saturated the soil in the test area by continuously filling the wellsto the
ground surface with potable water for more than 4 hours. We then performed two falling head
permeability testsin each well. For each test:

» Anacrylic plastic extension was temporarily affixed to the top of the standpipe.

» A Solinst Levelogger Gold Model 3001 el ectronic datal ogging pressure transducer was
placed in the bottom of the observation well.

» Thewell and acrylic plastic extension was filled with potable water to alevel equivalent
with avolume of seven liters over the top of the standpipe.

» The datalogger was set to record the water level in the well at 1 second intervals and all
artificial flow to the well was stopped.

» Thewater level in the well was allowed to fall to less than 0.2 feet while the datal ogger
was recording.

The recorded change in head is plotted against time for each test in the semi-log plots presented
in Figures C1 and C2. We made linear approximations of the portions of data which most likely
represent the behavior of the target formation and used them to calculate soil hydraulic
conductivity in general accordance with the procedures developed by Bower & Rice (1976). The
term “general accordance” means that some assumptions and approximations were made to fit
the conditions under which the tests were performed. The calculated hydraulic conductivities for
each test are presented in Table 1, on the following page.

Appendix C Doc.doc
24-1-3420-001



TABLEC1

Falling Head Test Results

TRIAL 1 TRIAL 2 AVERAGE
BORING
K (cm/sec) K (cm/sec) K (cm/sec)
IB-12 8.1x10* 9.2x10* 8.7x10*
IB-13 2.1x10% 2.1x10% 2.1x10*

B.3 REFERENCE

Bower, H., and Rice, R.C., A slug test for determining hydraulic conductivity of unconfined
aquifers with completely or partialy penetrating wells, Water Resour. Res., 12(3), 423, 1976.

Appendix C Doc.doc

C-2

24-1-3420-001



Change in Head, Y, (Feet)
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Tri-City WWTP Phase 1 Expansion
Clackamas County, Oregon
Notes: FALLING HEAD TESTS
1. In general accordance with the procedures developed by Bouwer & Rice (1976), "Fit" OBSERVATION WELL IB-12
represents a linear approximation of the data used for calculation of soil hydraulic conductivity.
May 2008 24-1-03420-002
SHANNON & WILSON, INC. FIG. C1

Geotechnical and Environmental Consultants
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May 2008 24-1-03420-002

SHANNON & WILSON, INC. FIG. C2
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APPENDIX D

PREVIOUS FIELD EXPLAORATIONS

D.1 GENERAL

This appendix contains logs from previous exploratory borings on site and the original laboratory
testing results. The lab data directly follows the boring logs for each individual source. Sources

for the previous explorations are listed in the report text. The approximate location of the borings
is shown on Figure 2, Plan of Explorations. Exploratory borings from adjacent properties are not
included in this appendix.

Appendix D Doc.doc
24-1-3420-001
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NOTES:

1.

THE DEPTH AND THICKNESS OF THE SUBSURFACE STRATA INDICATED ON THE
SECTIONS WERE GENERALIZED FRCOM AND INTERPOLATED BETWEEN SOIL
BORINGS. INFORMATION ON ACTUAL SUBSURFACE CONDITIONS EXISTS ONLY AT
THE SPECIFIC LOCATIONS AND DATES INDICATED. SOIL CONDITIONS AT -OTHER
LOCATIONS MAY DIFFEA FROM CONDITIONS OCCURRING AT THE BORING LOCA-
TIONS. ALSO, THE PASSAGE OF TIME MAY RESULT INA CHANGE IN THE CONDITIONS
AT THESE BORING LOCATIONS,

BORING LOCATIONS ARE SHGWN ON FIGURE 2.

BORINGS WERE LOGGED IN THE FIELD BY A CH2M HILL ENGINEERING GECLOGIST.
BORINGS WERE DRILLED BY DON KENNER OF OREGON, INC. OF SHERWOOD,
OREGON. BORINGS B-1 AND B-3 WERE DRILLED IN DECERMBER, 1981, USING A
TRUCK-MOUNTED CME-85. THE REMAINDER OF THE BORINGSWERE DRILLED WITHA
TRUCK MOUNTED CME-75 IN DECEMBER, 1881, AND IN JANUARY AND MAY, 19882,

TRANSITIONS BETWEEN SOIL TYPES MAY BE GRADUAL AND ARE APPROXIMATELY
AT THE ELEVATIONS SHOWN.

SEE THE BORING LOGS FOR DETAILED DESCRIPTIONS OF THE SUBSURFACE
CONDITIONS.,

LEGEND
5~ BORING NUMBER
-7 SPLIT-SPOON SAMPLE (ASTM D1586), "N"-VALUE

STANDARD PENETHRATION TEST:

BLOWS -THENUMBER CFBLOWS FORTHREE&-INCH INCREMENTS REQUIRED
FROM A 140-LB HAMMER FALLING 30 INCHES TO DRIVE A STANDARD 2-INCH
0.D. SPLIT-BARREL SAMPLER (ASTM D158561.

“N"-THE SUM CF BLOWSFOR THE SECOND AND THIRD 6- INCH INCREMENTS.
IF THE SAMPLER S DRIVEN LESS THAN 18-INCHES, THEN "N” IS THE NUMBER
OF BLOWS FOR THE FRACTION OF THE LAST 2 6-[NCH INCREMENTS.

FIGURE €-6
LEGEND AND NOTES
Tri-Gity Bawage Treatment Plant

| D)4




BORING LOG LEGEND:

SAMPLE TYPE:
$ - SPLIT-BARRBREL (ASTM D1586 UNLESS QTHERWISE NCTED;
ST - SHELBY TUBE
W - WASH SAMPLE

OT - OSTERBERG TUBE
NX - DIAMOND CCRE BARREL

STANDARD PENETHATION TEST:
BLOWS-THE NUMBER QF BLOWS FOR THREE §-INCH INCREMENTS REQUIRED FROM
A 140-1.8 HAMMER FALLING 30 INCHES TO DRIVE A STANDARD 2-INCH 0O.D,
SPLIT-BARREL SAMPLER (ASTM D1586).

“N'- THE SUM OF BLOWS FOR THE SECOMD AND THIRD 6-INCH INCREMENTS. [F THE
SAMPLER IS DRIVEN LESS THAN 18 INCHES, THEN"N" {5 THE NUMBER OF BLOWS FOR
THE LAST TWG 6-INCH INCREMENTS.

UMIFIED SOIL CLASSIFICATION SYMBOL:
GROUP SYMBQL. AS PER ASTM D 2487

NOTES:

1.

BORINGS WERE DRILLED BY DON KENNER OF 'OREGON, INC. OF SHERWOOD, OREGON.
BORINGS B-1 AND B-3 WERE DRILLED IN DECEMBER, 19881, USING A TRUCK-MQUNTED
CME-55. THE HEMAINDER OF THE BORINGS WERE DRILLED WITH A TRUCK-MOUNTED
CME-75 IN DECEMBER, 1981, AND IN JANUARY AND MAY, 1982,

ENGINEERING PROPERITES OF SUBSURFACE MATERIALS ARE OPINION OF THE
ENGINEERING GEOLOGIST, EXCEPT WHERE LABORATORY TESTING WAS CONDUCTED,

THEBORING LOGS ANDHRELATED INFORMATION DEPICT SUBSURFACE CONDITIONS ONLY
AT THE SPECIFIC LOCATIONS AND DATES INDICATED. SOIL CONDITIONS AND WATER
LEVELS AT OTHER LOCATHONS MAY DIFFER FROM CONDITIONS OCCURRING AT THESE
BORING LOCATIONS, ALSQ, THE PASSAGE OF TIME MAY RESULT IN A CHANGE IN THE
CONBITIONS AT THESE BORING LOCATIONS.

TRANSITIONS BETWEEN SOIL TYPES MAY BE GRADUAL AND ARE APPROXIMATELY AT THE
ELEVATIONS SHOWN.

STANDARD PENETRATION TESTS WERE TAKEN IN APPROXIMATE ACCORDANCE WITH
ASTM D1388,

SAMPLES WERE EXAMINED IN THE FIELD AND VISUALLY CLASSIFIED IN APPROXIMATE
ACCORDANCE WITH ASTM 2488.

OPEN STANDPIPE PIEZOMETERS WERE INSTALLED INBORINGS 8-1,3,5,7, 11,13, 14, AND 21,
ALLPIEZOMETERS CONSISTED OF APERVIOUS PYVC TIP THAT IS 1B-INCHES LONG, 1.5-INCH
INSIDE DIAMETER, AND HAS NOMINAL 0.010-INCH SLOTTED OPENINGS WITH 1/4-INCH
SPACINGS, ALL TIPS WERE PACKED WITH 3/8-INCH PEA GRAVEL. RISER PIPE CONSISTS OF
3/4-INCH PVC PIPE, WITH APPROXIMATELY 0.5-FEET OF STANDPIPE ABOVE THE GROUND
SURFACE. SEE INDIVIDUAL BORING LOGS FOR POSITION OF PERVIOUS TIP, ZONE QF
GRAVEL-PACKING, AND LOCATION OF BENTONITE SEAL(S).

D3 BORING LOGE
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SRILLERS & EquipMeEnT __D. KENNER 0OF ORE60ON. INC,

BORE HOLE:__ -]

DEPTH
BELOW
SURFACE

WATER LEVELSEE TEXT paTE: sTaRT: ‘220081 Finesm: 1222131 nseecToR CWH
SAMPLE STANDARD SOIL DESCRIPTION 2 £.3 COMMENTS
» 5 PENETRATION S |2 $8
s - &.. | TEST RESULTS {COLOA, RELATIVE DENSITY OR 0 QEE {DRILLING PROGRESS,.
> w “a ; CONSISTENCY, MOISTURE, GRALN T |azZ@| LOST CIRCULATION,
5 § OF BLOWS BPF SHAPE AND TYPE, STRUCTURE, % W@ | TYPE OF DEPOSIT,
b Z | c8 CEMENTATION, ORGANICS, = |Z%5| PROBLEMS, £TC)
£ =4 o= 6'"6"6" "N | MATERIAL!} w . |0k

Baumuie sEL FRaM 24| To | A |FT

Piozo METER (NSTAIATION (SEE| NUER BopING LO6
Plgzo MeTeR INSTAILATION

J LEGEND )

Place MENT._OF poRuigus TR TOF(AT 35.5 FT, BoToM
AT 40.0FT.

GRAVEL PACK ! FRoM 585 FT
ool

o |244|FT:

RISER-Pipz_rengtH. 40 FEEIT.

D7

H

FORM 0 1885

B/78



SHEET J' or.'B
PROJIECT NUMBER

PI5000.AS

SOIL BORING LOG

prOJECT I RILCITY STP
ORILLING METHOD_MUD RoTARY, CME-S5

Location OFEGON L ITY OREGCN
DRILLERS & £QUIPMENT Do KENNER DFE 08260N, TNG

ELevation_ HHp I3 FT. BORE HOLE; -3
waTER LEVELSEE TEXT pate stapT [H22I8! misw 212318 InseecTOR CWH
CF—Q SAMPLE STANDARD SOIL DESCRIPTION \ g 2.8 COMMENTS
> PENETRATION - ng
w| z o T TEST RESULTS {COLOR, RELATIVE DENSITY OR ) m-,-_-;% [DRILLING PROGRESS,.
z2 | = wo| ¥ CONSISTENCY, MOISTURE, GRAIN I |Ww=Z@&| LOST CIRCULATION,
Frow | @ | 5T | BLOWS | BPF | syApE AND TYPE, STRUCTURE, & |Z8z| TYPE OF DEPOSIT,
A Z |08 CEMENTATION, OAGANICS, 5 |=<3| PROBLEMS, ETC.)
onn | Z z r= 6578 "N | MATERIAL) o 30K
ISTART DRIiLLING AT
N 2135 N
BEcn wiTH DERE
) aIT, GH;’-\M%‘_’;?_ -
O RoLLee &1T 5.3F7]
5 . SANDY SILT, Mo TO SLIGHTLY =
- Vg TASTIC. r»»i;u*'s ABouT 25% FINE e
165 5-1| 8 far -2 Z SAND, BRoWN, M o:s‘r VERY 30FT, ML .
0 1
1 ST“’i ’.2-: - — -
50 ]
JopiLeie; — -
SAUDY SILT,SiMiLaR TO S+
foois2la 222l WITH 30-040% FINE SAVD. ML ]
[
5,
'S0 SILTY SAND! FINE SRND wiT r 5 1
- el NoN LY CLAsT A
T2 19| — — = | — [1520c NON TO SLi6H !
1.0 ° FINEs, Brawn, WET, YERY So5T
TO F:UQ{‘/\.
20-122C STy St SIMILARTO STZj
lisls3] 2 | 3-4-5| 9 [Wik [D-I5% FINE
12t :.:5-‘..:.
15 22 SaNDY GRAVEPRORLY-CRAOTE |\ BB 51 S10w) RousH
'—' : WOED GRAVE ’ > PRILLING
200 Sl | 192822 (O ?Sfﬁ‘@nxmm Sigs, 5-10% p: e
- NoN l'-}(-ﬂ.:)jf; ‘L-—[;\;ﬁ& QQNUUWD 0 - . -1
BLALYK WET) VERY SENSE: &ﬁ N
=
Sk
4 @gi R
#@ ¥
12 $§ A
D8 t%
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sheET 2. oF ?3

PRHOJIJECT NUMBER
CH2M
EEHILL P15600.A5
SOIL BORING LOG
PROJECT i R | C. \"\'Q SAWT ¢ LOCATION O?E GON CiTY ; DRE ~an
pRILLING METHOD MUD ROTARY '}Cf\’ig"{‘fj DRILLERS & EQUIPMENT D KENNER OF OREGon, INC
ELEvaTION  Hb D PEET BORE HOLE: B-3
WATER LEVELSEE TEXT paTE: START L2122 181 minisn: _ 122381 INspecTOR CWH
(FEET) . SAMPLE STANDARD [ SOIL DESCRIPTION g 2.8 COMMENTS
: 7 > PENETRATION ] - v
w3 © ©_. | TEST RESULTS [COLOR, RELATIVE DENSITY OR o DEE IDRILLING PROGRESS, 1
2z | 2 i g ; CONSISTENCY, MOISTURE, GRAIN T |@Fé | LOST CIRCULATION, :
=ouw | & g = BLOwWS BPF | SHAPE AND TYPE, STRUCTURE, % |Twgz| TYPE OF DEPOSIT,
2% | = 5 189 CEMENTATION, ORGANICS, = |z<G| PROBLEMS, ETC)
dman | = z o= 566" "N'T | MATERIAL) g |30k
20 300 . |SRUDCY GRAVEL sang AS S-4, pBFHCP- [LAST &7 o¢ ORWE
135 S5 3 24181 44 / FB@“ ¢ LOR 55 MGHT
B 165 A SAND LENS
o 1350 — - -
E 5.2 5‘{0 wo, | VO RECovERY
| \ O (ﬁe/lu é”
41500 |

Saupy  GEAVEL, SAME AS Sh

.,

wl
G

2

£

EES

ye_LH45.0

{RBTIR| © (O[5 4
]

@7 MO RECOVERY
Qll

LLE eTES "
EEA:\;GERI.\AJJ [()'E%u.mer; .

RATE (UR) AT IS AT

50.0

50

QLTSNS HIGHLY WEMHE@&DD,
' ! ho 1 L MEDiM SAND,

| - 26-5Y4- j/,. S e o MEDi SARD)
=S il %ﬂ 9 MED%TNTHAED,SEAV wj_xfd !E}LUE
| GREEN AND WHITSH I\r‘.o;;:i;r-:;k_-:z;
<G HTLY MonT, VeRr DEMSZ.

£
1

e SUTSTONE, SAME AS 5-9
et Sl L

Seo 2P 4 za-tc—%;. %,, Q,.

; S— = SN
CND ROPIR AT 560 F E{sﬁ!“a@@ﬁiuﬂlmg

t

{ 4y
n
!
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SHEET ‘ oF 5

CHaa PROJECT NUMBER
SEHILL PiSe00.A5
SOIL BORING LOG
prosect TRI CITY UJTP LocaTion DFZGoR CITY, CEEdon
DRILLING METHOD ROTARY Muf)}(_{\,{g-"’r’fi ORILLERS & sautpMenT . KENNER OF aREsor), (MO
sLevaTion. AU IS FEET BORE HOLE: P95
waTer LEVeLSEE TEXT pate: stapT 11287 rmisw L1IR]B2 inspecTon LU H
(FTY SAMPLE STANDARD SOIL DESCRIPTION g |12.8 COMMENTS
7 . PENETRATION i
gl = r | g | TEST RESULTS | (COLOR, RELATIVE DENSITY OR v |2 2| (DRILLING PROGRESS, |
29| > W | E8 . CONSISTENCY, MOISTURE, GRAIN T |ZLA| LOST CIRCULATION,
Fow | S | 9% | BLOWS | BPF | sHApe AND TYPE, STRUCTURE, = |f%=| TYPe OF DEPOSIT,
wEs |k 3 | g% CEMENTATION, ORGANICS, = |5%8/| eroBLEMS, ETC.)
cmin | 2 Z | @= | 87678 | "N" | MATERIAL] ¢ |T0-
START DRILLING &7
’ 210 A
< 5,0
a SANDY SpT pon ELASTEC/}IA:’EMT -
. - - TET e SAND BRI, SET,
8 e I e T N = T =t ML .
2.0 |
l ST-) |24 ——— | - i
e 10L0O
SANDY SiiT, sAmME AS S-1.
. sl | - ] ML |
1.5
5.0
IS SANDY SILTI SIMILAR TD S-1, —
Ty 53 9 | 121 | B |WITH ABUT Ho'o FIAJE SANDS, ML |
14}
ta¥e) |
| o gra| 24| — ——| — ]
20 = SANDY SILT SHME AD S-1 -
s isH 4| --3] 4 ML :
D220, naun, PooaLy GRADED FIME -
2 o : DLASTIC I - "|
= 2 oy SANLY 5-107e oM b L . -
2651 553 37110 Flags, Beow, MoIsT LeoSE 510 B
DRILLER NOTES ]
CRaVEL AT 276280
2yt D10 |

FORM D 1588 5/78



3 SHE=T "5 arF

PROJECT NUNMBER
CHxM : .
SEHILL : P15000. A5
SOIL BORING LOG
PROJECT Tp\ C }TY STP LOCATION OREGOR] LTy ] QR = &a o
oriLLng METHOO MUD  ROTARY (ME -T5 pRILLERS & equipmenT D KENNER OF ORZ6o NG
gLevamion_ A4S T BORE HOLE: B-z
waTeER LEVELSEE TEXT pate; _ stanr: 12182 mniss 113182 INSPECTOR _C WM/ H
SAMPLE STANDARD S0IL DESGRIPTION 2 2.3 COMMENTS
» T PENETRATION 2 |85e
W% - fiagi TEST RESULTS {COLOR, BELATIVE DENMSITY OR a Q'IE IDRILLING PROGHESS,
22| 2 N —] CONSISTENCY, MOISTURE, GRAIN I |@zZ@ | LOST CIRCULATION,
Edw | & a Az BLOWS | BPF | SMAPE AND TYPE, STRUCTURE, T |Z#H=| TYPE OF DEPASIT,
SEE | = § Qg CEMENTATION, ORGANICS, i 25| PROBLEMS, ETC)
adma | 2 z | = | sv86” | N | maTeERIAL 6 |15%F :
&0 — DRILLER NETLEs NG
N — CHAUEE N TRLINGE
GATES TO &S FT -
T 1
r"D ——
a5 [(:;C}; - - SL,T‘E’)J-—-"&‘ 5 i g TO S, ===
2 5.2 q R i &9/| Wl mv ,L\,L BLL(fﬁ
1 YESAREL) =1 Al - RRDuS
=¥ E::-?Vr AND ORANGE - OF —
] ﬁ Yo ITLIT P
B A —— -
w e — 1
——
Ot —— DRiILER MaTEs -
—— LA EDRE v [N L.i-'ru'”
g — '"rc 75 BT, EXeEPT
| ——— o CCrASSional, ’
[ — lenses of harday
| P material Pe”’b{}’f
e ﬁ rave |
i — 7 -
o) . =
—75 jS = - I TOA 52“’“&@‘2‘-05 H E(C&?ﬁ =1
T5.5 2 MGHE;\ 200 0&"1"\335 pfl\fﬁ\____,___

- @0 5 & il
TINS5 W | TR
| END Borwe ATISI S FT

:'\n‘l‘/ il

- _ : + L
P 20 METER INSTRLLATION | G"‘"" nor=s OABOW‘B L?o“’? ]

MME: ie AT BISFL

T AT Lo.O ET. | )

| CRRUEL PACE! EROM Tp.SF] TO | GROLND SURFACE. |
W

_ BENTONITE SEAL FROM 1L~ 14 |FT I
BeVTniTE SEAL
- RISER PIPE LENGTH. JOFT

D11

]
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SHEET ] OP‘Q.

FROIECT NMUMBER

aHILL PiSc o0 /s

SOIL BORING LOG

prOJECT__ R CITY STF LocaTion_DBEBON  CATY, ORE 604\)
DRILLING METHOD MUD  POTARY CME-T5  priitsrs & cauipment D KENNER OF QRESON, sNC
ELEVATIGN_42- /4 Sfeot BORE HOLE: B’{f/‘
WATER LEVEL MCAeu.EED DATE: sTaRT__ M 1|82 FINISH: }]}1132 InsrEcTOR W H
(p7T SAMPLE STANDARD SOtt, DESCRIPTION 2 2.3 COMMENTS
P PENETRATION J ggm
w |z @ | T [ TEST RESULTS | [COLOR, RELATIVE DENSITY OR v |aZ22| (ORILLING PROGRESS..
w22 | 2 g | ¥ CONSISTENCY, MOISTURE, GRAIN T |GZ%| LOST CIRCULATION,
ouw | & @A BLOWS BPF | SHAPE AND TYPE, STRUCTURE, % |Z@gz| TYPE QF DEPOSIT,
S0 | £ Z |22 CEMENTATION, CRGANICS, g |3<§| PavsLEMS, ETC)
ama | = z o= | BEET "N | MATERIAL) o [Sak
SILTY DF30it AT Sukspace START DELLANG
1 &T 3120
5l _
SEOOY SILT, Low PLASTILITY, _
. 549 Dl 20-40%, ]:"MC SHND, SQOUUMJ M 1
2.5 9 ! 5 MCIST, VERY SOFT, STeriz OF
. o&aﬁr\)so MATE K- 4
3.0 i
S“-T Louwl pLF\‘E{ﬂC‘-T, AECL‘; 1015
| o Fwd SAND, BRowN, I 215T, VERT i il
o100 STl 20| - - SoFET - 1
! S&LT) SAME ASR-] ML - "
T |S2 4 1228 | G = 4
15150 . _
- SILTY SAAD LOW PLASTICTY, (2T
Tua |53 9] 334 | 7 FErme shup,z2% suT, 13% 33 1
i C LAY, BEowWN,WET, LOOSE. |
] §
b —220 EMCOUMTERED ]
CREL AT FT, |
1 Stz | 13| - — | SweLay Tuse BENT |
20,0 4
) ) SALOY éQgUﬂ'L) PounDeD GRAVEL ) ,_C,SL_A C{.QCLELA']'{'O;;L—“
228 s -y, AN AT LereT W Reour 8% 50, 1%]:\41% MORE]
\ f“‘h:_ 10 TluE TD COARSE S5a00; 5% o r\%UD} ‘:Db—r b
. ' Mol PLASTE F!\JE:’:;)BRDLUN DRI N 2:; i
e 22D : VERY DENVSE ‘
iy ] S, :
NO RecovaRrY Poss. SATVD LES
265 ShHi o 205 15 FROM 22.2G FT7 o
s LOSE CIRCULATION &
1 Zio FT, MIXMIRE MUy
i Qoumi De.aw.if\’t.
0 oo B
QDB
- D12 -

FORM O 1588 875
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-~
SHE®T C;J‘-op- o

‘ PROJECT NUMBER
CHaM
anHILL Plah o, A
SOIL BORING LOG
prosecT 1 RICITY STV Location QREGON CITY CREGON
DRILLING METHOD_MUD ROTARY pAILLERS & tauiPMENT D KENNER DF ORZ ¢oN L ING
ELEVATION i’:z_.lL!- FEET ' BORE HOLE: Bh-lo
i 1
WATER LEVEL MEAMMAED DATE: starT__ {182 pinisw: _Jjizl82 invspEcTOoR C W
(FT) SAMPLE STANDARD 301L DESCRIFTION 2 2.3 COMMENTS
0 > PENETAATION S |38 &
Wz - i TEST RESULTS {COLOR, RELATIVE DENSITY OR I3 QKE {DRULLING PROGRESS,
=232 | = wo | WH CONSISTENCY, MOISTURE, GRAIN T |Wgzh | LOST CIRCULATION,
Fow | .5 o & BLOWS BPF SHAPE "AND TYPE, STRUCTURE, L |Tug| TYPE QF DEPOSIT,
HHC | = 2 | a9 CEMENTATION, ORGANICS, = |S90| PROBLEMS, ETCJ
gmm | £ Z | &= | &"878" | "N | mMATERtAL) o |JaF
S, VO RECOVERY % g ] SRMPLER BOANLED .
: > ML TnoRE mul AT P
. 33 ANO 3BT, £
a5 _L38.0 _ an CE"_:'::
5.2 o \ = OVER AmPLER BounCesT|
1 SUR: (DC/?," éOg; Lo RELOVERY During s5-7 SPT |~

DRILLER DOTES
LARGE KELES N
HoLE"

4n 0.0

SAMmPALER Bcunczﬁ.“f"--
QOUNCED GRALEL TD ATLEAST OuRinG =58 $67 4

C)?/ SOy GRAUEL, PeoRLY ERRDED )
1i D A
T vy e, RBOUT 255k Five 7D

| S-€ | L H%-Hs—erfg-!

) LOARSE 'S ANDS -10% Mo PLASTIC G o
FINES BRow N, WET, VERY
i DeENLE

S —120 m £ AMUD
o . X ADEE : .
S o, Ino recoverY o LT
] o | Yy, "Z,[; BT 45
. DRILLER AICTES
r\uJ(:“T N pzf.u.wa—._
i i?gd I 5/0} at 50 FT.
7 ']
50 Ts05 N

SILTSTOME , HISH LY YE’:AT«T‘EQED
| 5410 12 [IH26-47 | 73 (DA ANDLAT S1ZE0 PARTICS

£2.0 AROU T (0% RBUMDED FihE TO
MeDiumM SAID,; CEAQA*:') MO T, Cinis e DB
- ‘ AT 1S
j END Booie AT52.0FeE
55___
L D13
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swezr ) or

CHEM PROJECST NUMBER
sEHILL P15 boodD
SOIL BORING LOG
proseer_ LRI CITY  STP LocaTion __OREGON CITY, DREGON
ORILLING METHDD[\/ U poD‘T’ C,ME. -55 DRILLENS & EQUIPMENT o KERNER 4% OQEG&M,'&H@.
eLavation_ HI.3>_FCE BORE HOLE:_B-7
WATER LEVELSEE TEXT gate: stART:__ 1 10f% Fintsh: _ 182 INsPECTOR CWH
hod SAMPLE STANDARD SOIL DESCRIFTION a =< - COMMENTS
(¢ — = PENETRATION S |248
Wz e | T | TEST RESULTS [COLOR, RELATIVE DENSITY OR 0 |aof | (ORILLING PROGRESS, |
-z9 | > AT I ] CONSISTENCY, MOISTURE, GRAIN I |HE4H| LOST CIRCULATION,
Fow | & 2 5= BLOWS BPF | SHAPE AND TYPE, STRUCTURE, & |85 | TYPE OF DEPDSIT,
&gg b 5 g8 CEMENTATION, ORGANICS, i 90| PROBLEMS, ETC)
oan | = z T = 656" "N | MATERIAL} O |3bF
| STRAT peictins &7
’ 885
580 . 4
SANDY SILT, Low S‘JLA:T’IC.\TY) [,
| - J-2 -] BEOUT H0% BiVE SAND, BEOWN, L 4.
(4.5 S-S 3 MBS T, SO T, M
2.0 i
SILT 514 LAE T 5 ',_'j_lb
. AT-1| 24 [P — F{,CFI_" /&f&:’ F//‘Jf» A Ml‘..— e
o L .
i SILTY SBA ,“‘WE SAND WITH AL o
e |52 7 | 1-3-2 5 ':réilffj J?j?»—goi&‘ STC FINES M 1
- T . .
= —‘WE.O _
- SILTVSA% SIMILARTD 5.0,
165 g3l b | 2-2-2 | 4 | EWEPT ABOUT 63% Five SANCEEHH sM -
Vo
l A
20,0 ]
=0 SILTY SMD SInMLARTO S35 : Hr ii‘;};ﬁrf STONE
1 st /| —— — | ~- HHT s BoTiBM  of 5T-2.
28 ‘ ' YSRAEL, P i Deler NOES
SANDY GRAVEL, PooRLY ¢RAGED P -
| i CD CESEL-TD ATLEAST MO GRRUEL /T 22 FT,
215 SH | b |17 30 S\Dz:hfo 255, FHve SAND, AECU sz\;{ L
] AON PLASTIC, FiES,BRowty, WET)  wriN-g 1 o#
e o COMPACT, X
- ' 1097 | SANDY &R AUEL, Simivag TO -4 %ﬁgff}? 5—% uga% 3
s | 25| b Po-Ha- /I/‘;” BRCELT AROUT 15% FivE SAMQ‘ i S
§ —q K piors M‘ih}‘; 4
SLOW, fisk Deilliug
’ = JL} GET
. D14
:’r} ot o

FORM O 1586 578



-

2M
FHILL

SHEET Shop ok

PROJECT NUMBER

Pl=b0o0, DS

SOIL BORING LOG

rROJECT LRI CIT? _STP

LocaTion OPEBON LTy (ORZGEON

DRILLING METHOD MUD BOTARY, CME-TT5

DRILLERS & £quIPMENT D KENNER OF DRELON, NG

-7

sLevaTion 3% Fesr BORE HOLE:
waTER LEVELSEE TELT pate: start_IIB 2 msn 1182 ispecTor (MO H
(;rr“) SAMPLE STANDARD SOIL DESCRIPTION g 2 d COMMENTS
= PENETRATION _i 2 o iy .

W 2 o« | T | TEST RESULTS | (COLOR, RELATIVE DENSITY OR ) ';EE (DRILLING PROGRESS,
rzx | 2 u | 5@ CONSISTENCY, MOISTURE, GAAIN T |2Z®| LOST CIRCULATION,
e | & 2 |83 BLOWS | BPF | spapE AND TYPE, STRUCTURE, L |9 | TYPE OF DEPOSIT,
eS| = 3 | 2% CEMEMTATION, ORGANICS, % |5<35| prosLEMS, ETC.
ame | 2 Z == | .B7ETE" N MATERIAL) I Sae
e &) SAADY CRAVEL) SAINE A5 S-4 Lubie P- [ORILEE NOTes 2

. S-o| 2 |2d29 46 & 'y RERT SMOOTH DRI
215 | ° -8 EM Lreom 335-34.5 71,
] Aa. Opasipleg SALD LELE, |
T o
25 1350 ~ |
FHlsq | o €0/, Gy ANO RECOVERY
iy Hiz. 4"’& "
1 4
H4o—00
HOZ [ & . 0 Vine tn HolzTe T
i X G EOJZ? _60/[ WN QO RECOVERN 2?3’-}'3?'];”}’(.—\43 I S
2 2'h Gous TATMELE $5-¥
] SAMELER Eounces Dulite
$5-9 SPT. I
A DRILLENK WOTES oBnGE |
e, n DiLite RATE (uf) =l
1 {04424 AT Yy A F
g 150 e
a0 SILTSTONE frieniy WEATHERH I
. 5 =204, /!l AND OfDIZED, PARTILLES E
Yoo 9,18 -3 s W LONPOSED 0F DT AND CLAT
. 128 DMATERI AL, SLskTL T FLASTC,
Uepr auc-6eey ORANGE, A8D
. DARY cBAY, Mush RELILT TEXTULE i
OF [MURS ConRss JCRAINED ROLK
i Apﬁﬂéewv‘ i
50 208 SiLreTnNe, SANE Po S EXCERT ]
4 - TR LINIC0RM HGHT BLULEe- GREY
515]5-10) 12 | 15-2842 1O coioa | 1
END B0 G N S1s FT ‘f_ﬁpﬁ DRILLING- &L
Rt O
i - ! etk A G 1
PIE 2o METER | INSTALLATION Céif:- potes on|Feving Leg | Legan F
| e ' B N Gl P A -
Dl ACEMEMT_OF PERYIDUS TIPTTOP AT 25FT, BpTEMAT 375 7T
T GRRUEL _AACK TROM ©15 FT TD SuRFALE .
~ Beronnz|sen FROM 18 TD 20 FEST -
7 RISglR_PiPe_LepeTH!  TLOFT i
. D15 =

FORM D 1888 8178



SHEET ’ O_F'Zv

PRAOJECT NUMBER
gt PI5600, AS
SOIL BORING LOG
PROJECT TR\ ciTy STP LocaTion DREGON CITY ORESON

DRILLING MeTHOD MUD ROTARY, CME-SS  pritizrs & squipment D, KENNER OFOREGLON, 1MW
ELEVATION 4250 FeeT

WATER LEVEl2EE TEXT pate:

BORE HOLE:_2-ll

stanT 12128181 masn: 1202813 | ivspecToRr CWH

(FT) SAMPLE STANDARD 40IL DESCRIPTION g = 8 COMMENTS
- = PENETRATION | gérﬂ
W | g x | W5 [ TEST RESULTS | (COLQA, RELATIVE DENSITY OR 9 |22 (ORILLING PROGRESS,
rz3 | = w | W CONSISTENCY, MOISTURE, GRAIN T |@gzé| LOST CIRCULATION,
~ow | & O BLOWS | BPF | gyAPE AND TYPE, STAUCTURE, % |f@z| TYPE OF DEPOSIT,
SZE | = 3 | 28 CEMENTATION, GRGANICS, = |=%0| PrROSLEMS, ETC}
Omm | 2 2 o= 57887 P MATERIAL) & Ik
| START DRILLING
. AT lo"od 1
5 50 ]
SILT LOW TD MEDIULM
Los S| | 1-1-2 | 3 |PLASTIOTY, ABWT 5% Five ML 1
‘ SAND, BROWN, VERY MoisT; S0HT,
0 10.0 _
SIET, LowTo MgDwm PLAS -
. Sz | o | -2 -2 A | T T&-’ 10-5% FINE SAND By ML )
.= m::lsr SOFT, TEI.E OF ORGANG 1
4 IMATE €1 A . =+
20 J
)l st-lf 24 | = — — — ]
15 G0 _ .
1T -
e SILT SAME As §-2, _‘
s | S3118 -z l ML :
Q000 . A
SANDY ST - Simicoe 12 342 _ . -
: - T Ly P PRI B ik
- o 1S-4 54 b o ] 9, |EXLERPT FOR 20-307, Fing TT Mt L T T
25 LI MEDN SAKY MosTLY FINVE
. DeiLER MOTES A
e et CEAVEL AT 245FT |
220 3. =
25 93 = cp7 | SANCY GRAVEL) Poort GRACED, 280 - =
N 38 5 28 - ol /" Q“UM:%D Cﬂ’)"‘”""L'TD ATLERLT 9;-@' i | SLow/, Haitier D{“; LLinte )
LQ L%' . IQ "!L{- HJC—L'?JAO—ZD f,q—EM" T METIEM b bt ~£; TS :{O,—i
| SAND, G107, FIVES LoITH BOuS T }‘@:f‘ .
MED UM PLASTICITY, R WED Lo
- Ty DENSE P 2t .
VERT DEEE o0 Loge GiruuLATe AT
m s 25T, ;
?-g".{g
D
e D16 @0 -

FORM D 1588 5175
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SHEET ot OF o
PROIECT NUMBER

CH2M
S Piopo0 .AD.00
SOIL BORING LOG

proJecT TRY LITY STP LocaTION_OREGON_CITY , DREGON
DRILLING MeTHOD_MUD  ROTREY oriLLzrs & aulement D KEAMER  DE ORELON  INC
LevaTion. H2.50 FT BORE HOLE:_ 8-l
waTeR LevelSEE TXT pate: START: LL]?-?;’?I ensa:_12]28[31 INSPECTOR £ 10 5 b
(FT) SAMPLE ‘ STANDARD 50, DESCRIPTION g 3&5 COMMENTS
PENETRATION g =
wl T « ©_. | TEST RESULTS (COLOR, RELATIVE DENSITY OR o) ZEE IDRILLING PROGRESS,
231 2 5| Yy | CONSISTENCY, MOISTURE, GRAIN F |EZ&| LOST CIRCULATION,
Fo% | § 2 | 8Z BLOWS | BPF | 3HAPE AND TYPE, STRUCTURE, % |&@z| TYPE OF DEPOSIT,
TR 2 | g9 . CEMENTATION, ORGANICS, & |3%30| PROBLEMS, ETC)
oama | 2 = g= | BE8" “N” | MATERIAL) a |3&aF :
sel SANDY LRAuLL PociLY GRADED, Cp-  |Seow, RoueH DEILLING
- KL 5‘“(0 A 20«(@(’7 " 57 H| KOUNDED GERVEL TD AT LEnsT am |TRB5FT
T 54 {,l__ Pt , 20 0% FINE TO LoARSE
] - SAMND S-10% MO PLASTIC FHUES,
J ERou i, woET; VERY Deniss
2500 SANDY GREVEL. S4mEe AS S-b P am PLER Rounces ““’
Gt lite) 1 45 - 1o/ EU? ZAMD: GRALES, B1CF- DuRing SPT FOR S8
J 4— /‘3\1 9” GM -
| CRLLER WETEs cHilEs” -
IN TRILANG RATEIR)|.
’ LT 373 FT 1.
; 0.0 B
ey [D7 SILSTONE, plonty WEATHERED | —=
1 - e P D SILT AED CLRY-S2ED PARTICLE ]
g1 | DB 12 350G /9 | San famlE SAI0, omE = V |
. S aHTLY RRITTLE, WIRCT Lats — I
FRAGRELTS Y- ook THICK, e .
. GRAY, SLIBHTLT MoIST. — 4
n %" - i
% 420 = - e— _
y SPLTSTRAME, SAME AS S8 — V
JEEE S -0/ 74/{, L |
- ' END BORING AT 45,8 FEST pjugy DRILLIn& AT
- HO.
- b ~ . 5\:_-15 -
PlE 20 METER_INSTALLATION | (see notes o Sprieg _L“@- L;'@: 1
- T = - ! A A3 = T OT 2ASF —t:
PrACerel T of] PERVIous TIP:TDP AT 23T, B /3 -
T CRAVEL PAcKl FRom o5 rT TO GRoUND | SURFACE d-
1 BeuTorTE SEAL! FRom 18 TD 20 FES ]
. RisER PIAS LETIGTHS 35 FeeT 1
i DA7 ~

FORN D 1aRs B8



SHEERT | QF'B
PROJECT MUMBER

::Z—}{-lﬁ P1=4,00, A5
SOIL BORING LOG

PROJECT Tp] C.'.T“‘)) 5-Tp L OCATION OQEGOM C|T’t‘;}! OQE@O.‘J
oRILLING METHOD ROTARY myn ., CME-T8 cAILLERS & zoument D _KEMMER  OF O RESON
ELEVATION 8.8 YEET BORE HOLE: B-12
WATER LEVELSEE TELT paTe: staaT 12|28 1 81 ppusns ___12]29/8] INspECTOR _CUJE
( ) SAMPLE ’ STANDARD ' SOIL DESCRIPTION g - ,S COMMENTS
FT. = PENETRATION a 9,555
w | % .. | TEST RESULTS | (COLOR, RELATIVE DENSITY OR 9 |afE| (ORILLING PROGRESS,
23| = & i CONSISTENGY, MOISTURE, GRAIN ¥ (@@ | LOST CIACULATION,
£3e | & 2 | g% BLOWS | BPF | sHAPE aMD TYPE, STRUCTURE, & |8z | TYPE OF DEPOSIT,
sz | 2 2 | 069 CEMEMTATION, ORGANICS, % |z <35 | PROBLEMS, £TC.
Bog | 5 > W= : £ |28
cxa | £ Z o= §'g"-5" “N | MATERIAL} g |20F
555;&4 DRLLING =T i
i . Lss e
|
S pl SJL.T‘ Low To MEDWM PLASTIC- -]
b |81 10| 12 -2 4 |79 aBouT -»*{c FINE $ALD, ML
= 8Rown), MosT; SOFT.
10_|.10.0 4
L Savoy ST Low) TO MEDIWS ML
| 5.2 Jof-1 | 2 |PLASTICITY [5.20% Flve SAND, o
ns i Bat.oN APpIST, SoFT _
R : 4
SMRY SILT') SIMILAR TOS-2, V
1 s 1Y | ——— | T
[ 5 'S0 R
§_l.‘—I LOwW TO MEDium PLASTIC-
lios |3 |1 | I=1=1 | 2 [Ty, 50 FIME SAVD, BROWN, ML 1
i MOIST, SoFT, - o
20 0.0 s -]
SILT, Low TD ME DIGT Mﬂc:ag :
Jos ls4] 18 | 1m0 | 2 |RaolT st Fre saig ERouIN ML -
MO 157 i) »._,OL I a
251 Z20 ; AS . e
WEPER lp INCHES SILT T‘ sSAMmE M- X
_ 28 | $3-4 el - | DRWLER wotEs
e ] Ml 3% [PSher Hnicnes: S LTUS-AMD ;:“;A,e.».h:_ L SM_|Gervel AT dper, T
' D MEDI T SAMD, 2025% SHbETEE] .
] EP:Liﬁiﬂc Fives, BROSN, MosT, S, Roust DRILLING
| o T 4T 5¥T, 7
Oy D18 -
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HILL

H

SHEET 2 QFE

PROJECT NUMBER

Pl 56,00, AS .

SOIL BORING LOG

erosecT I RICITY  STP

tocaTion ORESON CTY, DRELCN

BRILLING METHOD RQTRR Y MUD |, (ME-TTS ORILLERS & eaulrmenT__ D (E MUER DF DPzGol)
ELEvaTION. 2RBT FEET

BORE HOLE:_B-I13

waTer LevelSEE_ TEXT pate:

stanT:_12/29[81 Finssn: 12129191 (nspecToOR . CAM

(FT7

SAMPLE

DERPTH

NUMBER

RECOVERY
{INCHES]

STANDARD
FENETRATION
TEST RESULTS

G

SOIL DESCRIPTION COMMENTS

{COLOHA, RELATIVE DENSITY OR {DRILLING PROGRESS,

BLOWS BPF

CONSISTENCY, MOISTURE, GHAIN
SHAPE ANG TYPE, STRUCTURE,

LOST CIRCULATION, °
TYPE OF DEPOSIT,

5”‘5”'6” o

TION S¥MBOL

CEMENTATION, ORGANICS, PROBLEMS, ETC.)

MATERIAL)

SIINTERVAL

D o
RE

¢
&

Q| SURFACE

o) BELOW
41

I

ol
A1-t0fyn %n

o | UNIFIED SOIL
B | CLASSIFICA-

]

SAW0Y GRBUEL, FoORLY éggg@ﬁ
ROUMDED G RAVEL 10 ATLEAST I 69 !

o
=

PNCH 16-18T EIME TD MEDILLA
SAND, 5-i0% NoN TO SUSHTLY
PLASTIC Fiugs, BROWN) VER Y
MoisT VERY ~LENSZ.

i 8
o

5"”!0“ 5%91?

SAME AS S-Ls 30

&M

&8

i '&%,"

Same AS ST B:1er-

PR Ye)

S0.0

/

LGOII ’5" {00/311

NO RECOVERY B

AN DEILLEY, NOTES END-OE”
— GRAUSL AT 475 FT.

0.8 540

%3‘(902" JD%::

TosiT AND CLAY SRED
Pg@m; WI‘TH 1(:)«'\-'3::{_:’ }"s]q__jg

-2 CH pounizED

LOBBLE wWnS LoLGED
1N THE ERNDDE
SAMELER FOR §T-10 .

SAND AND GRALEL, Rl -
GREEN WHITH ORARGE -BROWN

i

25-‘%-‘0%)“ m%n

SILTSTB AL, HIGHLY WERTHERED .
T iir AND CLAY 512D PRATIOES

AANY

Comg BRITILE INTACT LAYSRS RALS

m—
——
MGTT LN, BLAGATLY MowT, EEM
———

et

CRAGMELTS, Rend TELTUY Z of e

o, D T SR A SugmEafl Flrasd DRl v 8T

15105

D19 ]
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sH EET‘% oir?j

FROJECT NUMBER

Fis 00, AS

SOIL BORING LOG

PROJECT _ IR}
DRILLING METHOD ROTRRY MuD, LMe -15

ELEVATION

CITY STP

LOCATION OREGON C"T—'f‘DREGON

2887 Fecr

oRILLERS & EaquipMenT [ KEMVER 4F OREGON INC,

WATER LeveEREE TEYT paTe:

BORE HOLE:_G6-13
sTART: 2/28 18] s 12129 (81

[}
wseecTor W

(q:‘() SAMPLE STANDARD $OIL DESCRIPTION g 2.3 COMMENTS
- = PENETRATION 4 1332
wooo & | T [ TEST RESULTS {COLOR, RELATIVE DENSITY OR 8 |goZ| (DRILLING PROGRESS,
-z3| 2 T CONSISTENCY, MOISTURE, GRAIN T |@g@| LOST CIRCULATION,
Edw | & a | gz BLOWS | BPF | sHapg AND TYPE, STRUCTURE, & |Z9z| TYPE OF DEPOSIT,
a5l e ES og CEMENTATION, DRGANICS, = |E%S| PRO3ZLEMS, ETC)
Qmia | Z z w= | G687 | N | MATERIAL a |3ok N
Plezo METER | INSTRLLATION, (S2a notes o Ec\r\-né LU(%’ La.%;w\'a)

| PLACEMEIT o PERVIDUS TP TOP AT 385(ET) |EaTiM AT HO.ET A

I GRANEL KT FRom SLEFT To GROUMD [SurfAcE )

1 EeTTio T SERL FROM g0 1D 2R FT ' .

| Riser| PIpE LENGTH! L0 FT i

O
N
(e}

FORM 01586 5778




SHEET ‘ DFZ—

CHaM
asHILL

PROJECT MUMBER

P15 00, b5

SOlL BORING LOG

prosecT I ol GITY  STP

Location _OREGON CITY, OREGON

DRILLING METHODR(SH}'EV MUL E\SWTHLET TRICONE BITRaiLLERS & EOUIPMENT D KENNER cne B
gLevaTion_ HHI0 FEET BORE HOLE:__B-14
wateER LeveLlSEETEXT pate. 5024082 starT_SN8/82.  rpusw: _3l1g[E2 1nspecToR LU H
-(FT) SAMPLE STANDARD SOIL DESCRIPTION g 2. a COMMENTS
= PENETRATION = ggm
w é o fengiiny TEST RESULTS {COLOR, RELATIVE DENSITY OR 14 QEE IDRILEING PROGRESS,
=22 | 2 wo | ¥E CONSISTENCY, MOISTURE, GRAIN T |wz5| LOST CIRCULATION,
Eow | & @ |,5T BLOWS BPF | §HAPE AND TYPE, STRUCTURE, 5 |f@gz| TYPE OF DEPOSIT,
= | £ 3 |98 CEMENTATION, ORGANICS, xz |230| PROBLEMS, ETCY
oma | & z = 855" “p | MATERIAL} 3 Sum
‘:;;TAK? ORILLING &7
_ o i
125 i
i SILT. LOW PLASTICITY, ABoUT 8-tk |
go |S-1| 4 | 2-1-1 | 2 |Fwe ‘SAND, DARK BYAIIN, MO, 05T ML
5 50 SANDY ST SIMILAR TT S5-I, EXlepT Den_Lg-;{ MNOTES 1
$2 |7 | 1-l-] | 2 |iTeRADES AMTD A SILTY SAND ML |SLTER NATIN G- S FTER
T2 WITH 30-30% Fing SAND TOWARD EFIRMER DRILLI NG
| M. SHo F7, i
= Eioe S AND, 20-28Y
| SILTY s, FINE SAND, Z0-25% 11717 i
~ LT Fies W Ty LOW FLasna Ty, Beawn [T
go S>| 5 |23 4|7 @”‘ér, SOFT TDF IRM, 7 by SM ]
o —HQQ -
< ! SI&T?SAUDJ_iImILQQ\TD s3I
. B 2-f- EXEPT WITH 2028 FiLss FLRE T i
s 2 G E Lo Plashc 1 SM
i . ML IS A“{; VCET%L'{ i _
SILT, (oW PLASTICTY, ABOUT (0% geToM oF ST-5
EAS—) W0y >
= 150 _
15 J SANDY ST Lo pLasTICITY )
- o N AouT 20% FINE SAND, DAR L -
5 o5 [ 32-4 | b Ea%oweu) MoisT, FIRM i
y N
20 400 e R <t B -
g PEC?RE , s;_lﬁ‘mw PLASTILATY ML
- . ) 0% FINE SAKD  DARN BEGLY Emer . N
no ST b | 32022 |44 FEETME SR RN R RIS o e
1 " ne - = J fadia)
I LOWER 4"} SILTY SAMp) EINETD it CohoE AT 51 21
MED M SAND, ABMT 8% st 1
| BROW N WET) DENSE,
o5 250 . ‘ - Cam FonCED—
255 4] LO Lo, |GRAEILY SRAND) FoopLy JA"_‘_Q};E_R 1}?";5
| 4| WOy /gjgeen,cw) 25 30% SUERmNCED PR e
GROVEL TD ATLEAST 1Yy INCH, '
FloE TO CORRSE SAVD, MOSTLY e
CORBESE, B-10% FINES B, SLOw, RUUGH, PRILLING
’ WET, DEnss, IO 20 ET,
- D21 -
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e

Hlm
EEZE
= l

SHEET 9*0;-9,

PROJECT NUMBER

P00, AS

SOIL BORING

LOG

pacugcy TR1 _CI1TY STP Locatian OREAON _CITY, ORE6oN
priLUING MeTHoo ROTARY MUD FISHTAL (TRICONE 8 EiLLERs & sautmenT _D KENNER OF  QOREGON
etevarion_ 4. 7Q FEET BORE HOLE:_R-i4
WATER LevelSEE TEXT oare:_5]24]82  stamm:_S[I8/%2  einise: shelgz InspEcTOR C I H
e ) SAMPLE STANDARD SOIL DESCRIPTION g |124.3 COMMENTS
il - T PENETRATION 2 ldaa
w z « o TEST RESULTS [COLOA, RELATIVE DENSITY OR 3] ggg {DARILLING PRCGRESS,
23| = rri _ CONSISTENCY, MOISTURE, GRAIN T |wZ@| LOST CIRCULATION,
mow | & o o= BLOWS BPF | SHAPE AND TYPE, STRUCTURE, & |E@az| TYPE OF DEPOSIT,
9% | = 5 | 92 CEMENTATION, ORGANICS, = |z<c| PROBLEMS, ETC)
Qas | & = o= 66"-6" "N' | MATERIAL) g |30F
30 |23 T [57/ [SANBY GRRVEL WELL GRABED 0o SLow ROUGH DRILLING
1RE21S-9] 5 33"-*3!5 %“ ANGUL MEBND Sugﬁ&wcﬂ éRﬁ-’EL';S LP TP T J
o ATIENST 20- -9—5?"’3 FingE C}__M Ry
. CORRSE SAND, LESS THAN 3 g
FINES, Sﬁ?owr} .L:.u:) AN L \;\"fi'
] DELE
HEee A gALEL S 2D $-9  pres
~ _ 25 Ol’ NDY GEAUSL SiAILA S
_33\8 5 ‘O 02‘ LD Lifj_ 9’5';0}{?1 EZL{! e ," -‘} R QVEK';’ _r{‘) P(\._,fla :_:..'.’.
J “AT r'Or‘Q U5HH Deaf 2 BToR .,
o LUDC u T 40F
141 SHMDY GRN\JFL SAME PSS 59 LT SR UL ATION AT
14LE S| 8 253l o * 42 B MAK WD SLavi]
] 0UGH DRILING TD
47 £T.
oD
HE— 2 —
il O REcoveER raoLE R BalCEs IN
| = 5‘12 o LGC{an (;’Cylf }J R & éﬂ—‘-—l’;? L;li( o H\,|5"“f:’¥§-
3 oF 5-VL-
Do eR NTES BMO IR
J - sgwu., MATERIS- AT
N &7 FT,
a0 . -
So= SITSTONS, Bt WERTH2RSE, FEAC _-:
i S3 ] 1R | oa) -2 ERES 1win ANGILAR U:' L I
515 & 213617 [BRF.MiET W oA s\ |
. ConTRINS .’-‘-\c‘:m?‘ zo“' CINE Aw Finge  Deithidd A7
AND LOCAL FECES m: TH G\wc,uu' 2110
. WERTHERED GEAUSL TU =2 INCH] i
G[QAU wiBIE G,r\)rfi,x,f Mu“‘t_n\..u..
| T TOF, I‘ru!_n 4
- : E;%D Corine AT SIS FEET ; J?:
3 P Le LE”Q"C%
. Piczo INETALUATION! (se2 wotss ow Boviag W96 = inF +
PLACEIIEUT bF PERyious TR Top AT 385 AT, BOfTont AT 407 |
GRAVEL | PACK wRem 515 5 FEET TO GRoun SURFACE R
) b,wcms i : = ; L ARCHT TI0o rEs
- D22 7

FOMM 1588 45



SHEET] oF J
PROIECT MUMBER

H
il P 50,00, 45
SCIL BORING LOG

prosscT | R C1TY STP LocaTion. DREGON Ty, ORE&a
oRILLING meTHoo KOTRRY MUDFIS TAIL BT pajiiers & zaurment. 2 XENNER OF Ou:ﬁ:,c.*_
ELEVATION HLO 4 T, BORE HOLE:_ B-15
WATER LEVEL m’@gg:ﬁ DATE: sTART:_ S| \‘3]2’-?- FINISH; sirglgz inspecTor _CUH
s SAMPLE STANDARD SGIL DESCRIPTION g 2.2 COMMENTS
(FQ = PENETRATION = |gag
wo | 3 T | TESY RESULTS | (COLOR, RELATIVE DENSITY OR o [aoZ| IDRILLING PROGRESS,
zz3 | = = Sa CONSISTENCY, MOISTURE, GRAIN T |w;®é | LOST CIRCULATION,
Eow | & 2 | &z 8LOWS | BPF | gHapE AND TYPE, STRUCTURE, & |ZH=| TYPE OF DEPOSIT,
oo |2 z | 9% CEMENTATION, GRGANICS, g |3<&| raogLEMS, ETC)
= Z 2 oz - ringse S
cam | 2 z | z2| sws N MATERIAL) g |3GF
5TP1Rz '.\l_...-lfd _
. 235 .
lon ) _
] SILT Low PLASTEATY j10-157 .
Ao (S B | 222 A4 | Fnd sAvD, BROwN, WEL SOFT. ML
£150 T ]
SANDY SiLT I_D NS PLASTTC.M;’ ) BESAT - )
L5 sS2 2 | -2-"2 A |5u;0 F“\)t? f&u{j‘ E‘QG\LNJ WEP, ML i
' LOCSE SeME RO0TS Prseior .
a0
SANDY SUT SiMILAR TO S-2
1 5]‘5 2.4" ——n— et T -
~ _ SARDYSILT Low pAAsTTY, ¥
1115 S48 2-2.3 5 |seour |‘5°IOJ;:1ME SAND, r*ﬁ-;t, ML- 4
' BRAWN, MOIST, S0FT 18 212,
!ﬂ !5|O - A -
=~ SILT Low T MeDium RasTiam]| |
. S5 -3 L@s m\} S% FINE SANG ML I
2.5 112 = EROUN, WET, SOFT T 1R M ,
=00 —]
0 y SANOYSIT Lo PLASTICITY 3548
di 2 | 8- i | 2-3- EivE SAND, DARY BRouN, Mom, ML R
QLD S 7 ;‘RN]
-~ ?"‘) lﬁ - Ny 1
25 ufpe R G =aMD WNIFD: AL
GRADED, FIug SAiuD, 5-170 e
- 1[,‘3.:3) 3“‘7 l?w g’iq”%% _]7 W TR r'\\:\{ PL D A 1ty l‘{*‘\.’a\' e i -
. | BPyes 2" SAaMDY GRAVEL, el ' Fiaise Ditinl e AT
GRA JED GREGZL T VC%-* 1030% 120
FINg 17O CoRRsE Sk, LEea THAN ST, - i
NG -
END BOoiUs AT 2058557 .
- : D23 7
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SHEET l QF

|

PROJECT NUMBER

P15boo. AS

SOIL BORING LOG

pROJECT TR CITY STP

DRILLING METHOD _KOIRRY MHD ClsumiL. 81T
ELEVATION
WATER LEVEL %DATE

LocaTion _OKE

Loty CUOY, OREGON

L{O 20 Fezr

DRILLERS & sauipMenT 1. RENNER

OF

08 EGoN

starT_501a%2  ewise:_Shtal92

BORE HOLE: &-lb

InseecTOR _CLOH

_:’IF:— SAMPLE STANDARD SOIL DESCRIPTION S PR COMMENTS
N = = PENETRATION S 18«8
w2 « | B | TEST RESULTS | (COLOR, RELATIVE DENSITY OR o |22 (DRILLING PROGRESS,
=g | = o] > u CONSISTENCY, MOISTURE, GRAIN = 4% 5| LOST CIRCULATION
Fouw 1§ 2 | gF | BLOWS | BPF- | SHAPE AND TYPE, STAUCTURE, = |&%z| Tyee OF DErOSIT,
Bus | 5 5 | 82 . CEMENTATION, ORGANICS, 2 |345| prosLEMS, ETC)
Omam | = = == 668" "N©| MATERIALY G |DaEl
' SINET DRILLING AT |
) Huo .
125 "
] SILT pow 75 MEDILM PLASTICHY
to S-1] 7 | 2-2-1 | 3 [CARK BROWN, MOIST, 50T ML .
5 150
J SILT SiicAR T S5-1 BEXcEsT =]
b |2 T 1-1- 3 WITH 5-10k Fivg SAND ML | 4
175
— SILT LOw 1D MEDRIM X i
56 |53 b2 | 1=1=1 | 2 [GLASTILITY, BbguT 0% FINE Shuj ML
- DARR BROUM, MOT, SCFT, i
[oyn ene: :
M__,_Vg%bww}m% ASTIGITY 5% N
- — Finz ‘i./l‘i‘ P EAMD MEATLY .
o ST-4 24 | — = — | — [FVE (5% SiT) 17 "!oaJLM) M s
2. MOIST ) SOFT. y |
SILT SiMILARTD S EXCEPT
2.5 S5 18 [ 114} 2. |BBoUT 5% £ie SAN M :
5.0
S SILT Low pLASTICITY, DARK —
T 5 Sl 1’| 1-1-2 | 3 BRI, MORT 20FT ML |
B !
. i N
20-29.0 ' .
fm Low PLASTICTY, 19— [—*— |
1o15 STtz | 220 | 3 |2 ;Efnvg SAMD BROWMN, by 55T, ML | |
- SDET
- 2506 ) V
45 SAND A FORMLY GRRCED, | ki N; -{
l SR 5 |7-7-8 | 15 T MEDW N SHAND i\%Tf—“gj‘:ﬂ 2%
I FIMES, FROWIN, MOLST, COM DRILLER 130TES
B /E‘!_"EL T 2 G —
— 5] Shvne SAE )ooc;;u e RADED , Rk ‘
s | 591 2 (M- e LEAsT w’:.f e 10457 -
‘ EWISH DRLLING BT
e
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EHEET \ QF?_

PROJECT NUMBER

Pla 00 A5

SOIL BORING LOG

PROJECT TR C|W 6‘1’\

LOCATICN

DREGON _CITY. OREGOMN

| T
DRILLING METHOD QOTT—\Q“’ MUD, F\*SHTM‘—QTRK'}‘\J&:: I[?RILL.EHS 2 soulpmeNT L. KENNER 0OFf OR=GoM

eLevaTion _ H0.S% FEE] BORE HOLE: ©B-YT
WATER LEVEL MEASIPED) DATE: sTaRT:.S[20(32 EINISH: 5L?-Q31 seecTor & WH
(ﬁ, SAMPLE STANDARD SOIL DESCRIPTION g 2.3 COMMENTS

* = PENETRATION S |Sasz ,

w g « | E | TEST RESULTS | JCOLOR, RELATIVE DENSITY OR g |a=2Z| (DRILLING PROGRESS,
wza | @ | 28 CONSISTENCY, MOISTURE, GRAIN Z |wZé | LOST CIRCULATION,
ow | L = oz BLOWS BPF | SHAPE AND TYPE, STRUCTURE, % |w@z| TYPE OF DEPOSIT,
S8 & g | g8 CEMENTATION, ORGANICS, = |=<5| rrosLems, BTC)

oo | =2 z = 556" "N | MATERIALY 5 |SaF )
START DRILLING AT
y &HE .
S0

> ST Low PLASTICITY BT 5T, -

1, = - b-2-2 A~ [FvE SAND, BROWN: WET, SCFTT AL i

05 [S7' ]S FiRb. | M-
10.0
1o SANDM SILT Law QLPSHL\""{ J
Jug | S22tz | 1-i- 7 223 e C*\IE SAND, BRIWN, ‘\"”; ML i
2.0 ]
§_\};'[ LowW TO MEDIM  PLASTILITY,

1 s3] 2 | |k Al sp0, T ST, 217 §
NiLYe) - c:uté:; BROIN, SoFT, M B
> SAMDY SILT SIMLAR TO S-2, ML

s 1S4 18 p—i-l | 2 |EXCEDT WATH 20-25% FINE i

12.0 - .
SANOYSILT, SIMIERE TO 52
| S PITI _ |EreEPT WfTH 10-15%, EiNE ML i
100 S5 2 SAND.
20 SANDY ST gimitA R TD 4. })). (;Zii_h-_;;"bi\fu‘f"? SEIGHTT
& Enls R
{1215 S-lp | 15 [ 2 |EXERT with 104157 fiwg SHND M1 DIRMER T RiLLing
23.0 i
&M&ﬁ;ﬂ) SIFILAR TR S -2

1 st7lqp | - — - | — EBMEDT wWITH  (0-00% FINE ML

o5, 250 SAN
M SIMJLARTD 5-2,
tons S8 322 | 4 | Exerr W frs 13207 TINE SARD, ML
= AND ORMUGE - BROON METLING
InLoweR b INCE
, i D25 /
50—




CHaM
aHILL

SHEBT 2‘ op'z—

PROJECT NUMBER

PI5600. A5

SOIL BORING LOG

prosecT._ LRI CITY STP

%

LocaTian. DREGON LVTY, nisgsy)
o

DAILLING METHOD ROTRRY MUD DREGEROUER BiT priviens & souement - KENNER 0F OREGON

ELEVATION L—%O S22 FEET

WATER LEVEL MEIA"—HQ:D DATE:

sTarT: 52082 sk __3]20187

BORE HOLE:_© -7
INspECcTOR SlUH

SILTSTONE WC'A"I'HC Rz, FRFCTLIRES

IATD 5u,cr\‘{ ANGREAL PIZCES
SLMNOST Y!-;m)c,,.x [ol¥) -‘%‘eiﬁ:‘a-’-fc

GREay, MaldT,
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. PROJECT NUMBER: 174016 BORING NUMBER: B-101
CH22INMHILL Sheet: 1 of 2
PROJECT: Tri-City WPCP Liquids Expansion LOCATION: SW of clarifier no. 3
ELEVATION: 45' DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit
WATER LEVELS: N/A START: 8/5/02 FINISH: 8/5/02 LOGGER: R. Wilcock
]
($] SAMPLE STANDARD
E | PENETRATION SOIL DESCRIPTION COMMENTS
S ) TEST
Do 4 |l o = RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
o % § E E g COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
I:E 8 E w o (o] 6"-6"-6" DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
a x| = o= Q STRUCTURE, MINERALOGY INSTRUMENTATION
w o W@
66| 2 |F2| &
G
0 round Surface 140-pound safety hammer, rope
| and cathead with 1%z wraps
around cathead
125 1ss1]| o 6-11-12 (23 SILT (ML) e
4.0 - -11-12(23) dark brown and gray-brown, moist, very stiff,
medium plasticity, one piece of 1” subangular
5 gravel in shoe (FILL)
] g'g §s2| 2 | 17-18-32(50) | Poor Recovery
: POORLY GRADED GRAVEL (GP)
= black, wet, very dense, fine to coarse angular
and subangular gravel up to 112" (FILL) . .
- Native material at 8 ft
10 10.0 SILT (ML)
4115|583 3 6-5-6 (11) gray, wet, stiff, low to medium plasticity,one
_ piece of 1" black gravel in shoe Stiffer silt at 12 ft
15 15.0 » SANDY SILT (ML
. (ML)
116.5 884 12 6-7-10 (17) mottled gray and red, moist, very stiff, low to
medium plasticity, 15% very fine sand at top of
- - o Scattered gravel from 16.5-17.5
] sample grading to 40% at bottom of sample ft, then back into silt
20 20.0 SILT (ML)
4215|585 15 556(11) reddish brown, moist, stiff, nonplastic to low
| plasticity, trace of very fine sand
230 No Recovery
7 25'0 SH-6 | NR PUSH
25 PP =15, 2.0, 2.5 tsf
25.0 SILT (ML) ’ ’
4 26.5 887 | 15 2-2-4 (6) reddish brown, moist, firm, nonplastic to low
N plasticity, 5-10% very fine sand
- 27.5 SILT (ML
29,0 | SS8| 18 3-3-4(7) Same as 58-7 , LL, PL, Pl=42,31, 11; w = 45%
30 - D49




‘ PROJECT NUMBER: 174016 BORING NUMBER: B-101
CHZMHlLL Sheet: 2 of 2
- SOIL BORING LOG
PROJECT: Tri-City WPCP Liquids Expansion LOCATION: SW of clarifier no. 3
ELEVATION: 45' DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit
WATER LEVELS: N/A START: 8/5/02 FINISH: 8/5/02 LOGGER: R. Wilcock
1]
3} SAMPLE STANDARD
g | PENETRATION SOIL DESCRIPTION ‘ COMMENTS
g :: 2 TEST
Do| 4 | o = RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
mg) < |25 W COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
ES T w@| 9 666" DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
a2l E|e =l 8 i STRUCTURE, MINERALOGY INSTRUMENTATION
oo 2 |2 | @
30.0 SILT (ML)
4315 SS9 6 2-4-14 (18) reddish brown, wet, very stiff, 1 piece of black

11&" gravel in shoe

Dense gravel at 32.8 it

- Driller indicates cemented
gravel (Troutdale formation?)

35

35.0 . POORLY GRADED GRAVEL WITH SAND
41355 S8-10f 3 100/6 (GP)

black and red gravel, red sand, wet, very
dense, fine gravel with one piece 112" gravel,
subangular and fractured, one piece of fine End Boring at 38.3 ft

38.0 . angular quartzite gravel
38.3 $S-11) NR 50/3 J d 9 / Boring backfilled in accordance

!

40— Mo Recovery with OAR 690-240
| BOTTOM OF BORING

45—?

50-3

60— D50




0 CH2Z2MHILL
g

PROJECT: Tri-City WPCP Liquids Expansion

ELEVATION: 45'
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit

WATER LEVELS: 22.95'

PROJECT NUMBER: 174016

BORING NUMBER: B-102

Sheet: 1 0of 3

SOIL BORING LOG

START: 8/6/02

FINISH: 8/7/02

LOCATION: SE of clarifier no. 3
DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon

LOGGER: R. Wilcock

]
Q SAMPLE P:;é;‘g:ﬁghl SOIL DESCRIPTION COMMENTS
l‘. —_—
=z o £ TEST
mo 4 |a o RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
2 % § E o g-' COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
- 8 E w g (o] 6"-6"-6" DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
&E = & 5 8 ) STRUCTURE, MINERALOGY INSTRUMENTATION
00| = | +Z 0
Ground Surfac
0 ounc ourace 140-pound safety hammer, rope
and cathead with 1% wraps
. around cathead
4 25 SILTY GRAVEL (GM)
40 |SS1 | M 15-15-15(30) | black gravel, brown silt, moist, medium dense,
gravel up to 1*, low to medium plasticity silt
(FILL)
5
50 GRAVELLY SILT (ML)
4 g5 | SS2| 14 | 18-15-23(38) | brown with black gravel, moist, hard, low
plasticity silt, angular gravel up to 1%, trace
. organics (FILL)
Native material at 8.5 t
10 SILT (ML)
10.0 PP = 2.0 tsf
4115|SS3] 12 7-5-6 (11) brown with gray and rust mottling, moist, stiff, W = 42%
fow plasticity, trace very fine sand
15
15.0 SANDY SILT (ML
1165|554 | 15 3-7-5 (12) brown with gray mottling, moist, stiff,
nonplastic, 15% very fine sand
20 SILT (ML)
20.0
4215|555| 18 2-3-6 (9) mottled brown and gray, moist, stiff, low
plasticity, 5% very fine sand at top of sample
- grading to 10% at bottom of sample
Osterberg piston sampler
225 ST (ML TV = 0.351sf; PP =2.0,2.0,1.5
045 |S0-6| 24 PUSH tsf
47 LL, PL, Pl =48, 32, 16; w=43%
Consolidation test
25 D51




‘ CH2MHILL
-

PROJECT: Tri-City WPCP Liquids Expansion

ELEVATION: 45'
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit

WATER LEVELS: 22.95'

PROJECT NUMBER: 174016

BORING NUMBER: B-102

Sheet: 2 of 3

SOIL BORING LOG

START: 8/6/02

FINISH: 8/7/02

LOCATION: SE of clarifier no. 3
DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon

LOGGER: R. Wilcock

]
o SAMPLE STANDARD
< | PENETRATION SOIl. DESCRIPTION COMMENTS
=z o Z TEST
@o| 4 |a = RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
m % § E e g COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
ES| T |ym| © woon on DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
o w = 6"-6"-6
tx|l = | &5 2 STRUCTURE, MINERALOGY INSTRUMENTATION
0G| 2 |FZ2|
rolss7| 18 4-4-5 (9) SLT (ML) B PP = 1.25, 1.25, tsf (S5-7)
: brown, moist, stiff, low plasticity w = 45%
lo7s SILT TO SANDY SILT (ML) 8 :
sgp | SS-8| 18 3-4-7 (11) Upper 12": same as above; Lower 6*: brown, Bag.;ged upper 12 a—s sample
. . : A SS-8A, lower as $5-8B
wet, stiff, nonplastic to low plasticity, 15% very
59 E fine sand Push bottomed out at 30.4 ft
30 3024 SO-9| 12 PUSH SILTY SAND (SM) Hit dense gravel at 30.4 ft; silty
s SILTY SAND (SM) sand at bottom of SO-9
300 |88-10| 16 | 22-16-11(27) | black with some white and red grains, moist, P200 = 19%
medium dense, fine grained sand, 1" zone of Driller indicates silt and sand
cemented sand at top of sample, 15% silt, 2" seams to 34 ft
. sandy silt layer near bottom of sample
35
35.0 , POOR RECOVERY
358 |SS-11| NR 42-50/4 one piece of 1%2* black gravel wedged in shoe
B Drilling rate increased from
40 39-40 ft; lost 10-15 gallons of mud
40.0 POORLY GRADED GRAVEL WITH SILT AND
4415 88-12f 5 23-20-20 (40) SAND (GP-GM)
black gravel and sand, brown silt, wet, dense,
- fractured and angular gravel %" up to 112",
10% sand, 10% siit
: Reamed out hole and continued
with 6" tri-cone bit
45 . ;
450 " POOR RECOVERY Slow drilling, approx. 20 min/ft
4 450 [SS-13] NR 50/2 one piece of black 12" angular gravel in shoe,
black, wet, very dense
50 D52




‘ PROJECT NUMBER: 174016 BORING NUMBER: B-102

CH2Z2MVHILL Sheet: 3 of 3

PROJECT: Tri-City WPCP Liquids Expansion LOCATION: SE of clarifier no. 3
ELEVATION: 45’ DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit
WATER LEVELS: 22.95' START: 8/6/02 FINISH: 8/7/02 LOGGER: R. Wilcock
1]
) SAMPLE STANDARD
E | PENETRATION SOIL DESCRIPTION COMMENTS
z :: 3 TEST
49| 4 | o = RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
@ % § E ﬂj lg COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
E> E wo (o] 6"-6"-6" DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
a 8 = | & § 8 STRUCTURE, MINERALOGY INSTRUMENTATION
ac| 2 |E2| &
50.0 . POOR RECOVERY Bagged up slough to show
4503 SS'14 NR 50/3 1" Slough n Samplef grave’ type; mosﬂy black with 2-3
pieces of quartzite
Hit siltstone at 53.5 ft
- Shut down at 4:30, start drilling
55 a5 SILTSTONE on 8/7/02 at 6:00'
55.9 |SS-15| 17 28-32-50/5" brown with 1" blue-green seam and blue and PP = no penetration at 4.5 tsf
rust mottling, moist, hard End Boring at 55.9 ft
Installed Piezometer in
- , BOTTOM OF BORING accordance with OAR 690-240
y Finished piezo install at 7:00
moved to B-103
Took reading in piezo on 8/9/02
60— groundwater at 22.95 ft
i Piezometer Materials:
2" OD schedule 40 PVC pipe
- 5' 20-slot machine-slotted screen with end cap
3/4 bentonite chips
- 8/12 Colorado silica sand
Grout mix:
. 30 gal. water
70 Ibs. portland cement
65— 20 Ibs. bentonite powder
Piezometer Configuration;
- 54.5-53.5 bentonite chips
53.5-45.2 sand
N 52.5-47.5 screen
45.2-42.2 chips
) 42.2-1.5 grout (50-55 gallons used)
-0 1.5-0 flush-mount monument set in concrete
75 D53
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PROJECT: Tri-City WPCP Liquids Expansion

ELEVATION: 45'
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit

WATER LEVELS: N/A

é CH2Z2MHILL

START: 8/7/02

PROJECT NUMBER: 174016

BORING NUMBER: B-103

Sheet: 1 of 2

SOIL BORING LOG

FINISH: 8/7/02

LOCATION: N of clarifier no. 3
DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon

LOGGER: R. Wilcock

[T}
(3] SAMPLE STANDARD
E | PENETRATION SOIL DESCRIPTION COMMENTS
z :: Z TEST
ool 4 |la % RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
m % § <Z: ﬁ '-|>-‘ COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
F2| E |w@| O - DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
a2l E 23| 8 - STRUCTURE, MINERALOGY INSTRUMENTATION
00| £ | 2|
G d Surf
0~ round Surface 140-pound safety hammer, rope
| and cathead with 1%z wraps
around cathead
i Big cobble pushing sampler to
4 25 . SILTY GRAVEL (GM) : t d SPT "
3.1 S8-1 4 29-1211 black gravel, brown silt, moist, very dense, fine side, stoppe after 7
angular gravel, 25-35% silt, 5-10% sand (FILL)
5 Gravel fill
. No Recovery
130 1 ss2 | NR | 17-18-19 (37) | MoRecove
- Into native material at 7 ft
10 10.0 SILT (ML
4115 $8-3| 13 2-2-1(3) brown, moist, very soft, low plasticity
50 SILT (ML) LL, PL, Pl = 44, 31, 14; w = 50%
. , PL, Pl =44, 31, 14; w = 50%
1165|554 | 15 1-1-1 (2) Same as SS-3
20 PP = 1.5, 1.25, 1.25 tsf
20.0 SILT (ML ’ ’
1215|585 | 14 2-1-3 (4) same as SS-3
PP =1.0, 1.75, 1.75 tsf
{225 SILT (ML) s
240|556 | 17 3-2-2 (4) same as $5-3 w = 46%
25
050 SILT (ML) (top)
1270 SO-7| 24 PUSH SILTY SAND (SM) (bottom)
27.0 SILTY SAND (SM) P200 = 29%
4285 888 | 14 3-5-10(15) brown, moist, medium dense, fine sand, 45%
B silt at top of sample grading to 25% in shoe
30 D54 Hit gravel at 30 ft




‘ PROJECT NUMBER: 174016 BORING NUMBER: B-103
CH22NHILL Sheet: 2 of 2
- SOIL BORING LOG

PROJECT: Tri-City WPCP Liquids Expansion LOCATION: N of clarifier no. 3

ELEVATION: 45' DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon

DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit

WATER LEVELS: N/A START: 8/7/02 FINISH: 8/7/02 LOGGER: R. Wilcock

w

3] SAMPLE STANDARD

2 | PENETRATION SOIL DESCRIPTION COMMENTS
L= Z TEST
Dol 4 | o o RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
w0 £ |35 | W COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
=) E w@| Q P DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
el E (a5 Q -6"-6 STRUCTURE, MINERALOGY INSTRUMENTATION

= >
oo = -z 1o
30.0 . POORLY GRADED GRAVEL WITH SILT (GP-
d310|589| 3 34-50/6 GM)

black and red, wet, very dense, subrounded to

subangular gravel, 10% silt, 5-10% sand Smoother, faster drilling (5 ft/20

min) in gravel than in B-101 and
102; driller indicates smaller
gravel size (<2")

35 Poor recovery in $8-10, so

35.0 . POORLY GRADED GRAVEL (GP) drilled out and t right back
41354 88101 2 100/5 black and red, wet, very dense, rounded to d(r)lvﬁ\ v(v)ittjh :a;: s;‘)hlli?s?p:c?n atr)lgc
4{36.0 angular gravel up to 2 300-pound hammer to get $S-11

3755|8811} 6 | 16-16-19(35) | giiTY GRAVEL WITH SAND (GM) D200 < 6%

black and red, wet, dense, gravel up to 212", =07
i 15% sand, 15% silt End Boring at 37.5 ft
Boring backfilled in accordance
40+ BOTTOM OF BORING with OAR 690-240
45—
50—
55—

D55

. 60




PROJECT NUMBER: 174016 BORING NUMBER: B-104

0 CH2MHILL Sheet: 1 of 1
- SOIL BORING LOG

PROJECT: Tri-City WPCP Liquids Expansion LOCATION: SW corner of aeration basins 5 and 6
ELEVATION: 45' DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit
WATER LEVELS: START: 8/7/02 FINISH: 8/7/02 LOGGER: R. Wilcock
]
O SAMPLE STANDARD
. < | PENETRATION SOIL DESCRIPTION COMMENTS
5% £ TEST
ool 4 i > RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
@ g § E o N COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
E 8 L lwd| Q 6"-6"-6" DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
ArEl = | & 29 ) STRUCTURE, MINERALOGY INSTRUMENTATION
1] 5| W
00| £ |FZ|
G
0 round Surface 140-pound safety hammer, rope
| and cathead with 1% wraps
around cathead
425 SILT (ML)
40 |SS1| 14 10-8-7 (15) gray with brown mottling, moist, stiff, low to
medium plasticity (FILL)
5 Very slow drilling in fill; drilling
50 88-2| 15 7-16-43 (59) SILT (ML) M!‘ . - through backfill material at
4 8.5 brown with black mottling, low plasticity, black iati :
. existing clarifier
| fractured gravel in shoe (FILL)
10 10.0 GRAVELLY SILT (ML
M » ___________(___) M
1108 55-3 4 20-50/3 brown with black gravel, moist, hard, gravel up / End Boring at 10.8 ft
i to 1" Boring backiilled in accordance
i BOTTOM OF BORING with OAR 690-240
Moved 8' to the east and 6' to the
. south to get out of clarifier
15 backfill zone (See boring 104A)
20—
25—
30— D56




o PROJECT NUMBER: 174016 BORING NUMBER: B-104A
CHZMHlLL Sheet: 1 of 2

PROJECT: Tri-City WPCP Liquids Expansion LOCATION: SW corner of aeration basins 5 and 6
ELEVATION: 45’ DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit
WATER LEVELS: N/A START: 8/7/02 FINISH: 8/7/02 LOGGER: R. Wilcock
1)
(@] SAMPLE STANDARD MME
E | PENETRATION SOIL. DESCRIPTION COMMENTS
z o Z TEST
ool 4 | a = RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
x
o g § <Zt ﬁ:_, E COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
E =2 E w 2 (o] 6"-6"-6" DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
a2l E e8| § - STRUCTURE, MINERALOGY INSTRUMENTATION
Q0| 2 | 2| @
d
0 Ground Surtace 140-pound safety hammer, rope
| and cathead with 2 wraps around
cathead
*Ts0 SILT (ML) a4
. » w = 34%
159 831 5 4-50/5 brown, moist, hard, one piece 1" angular
N gravel in shoe (FILL)
. Into native material at 9 ft
10
10.0 SILT (ML)
1115|882] 10 2-3-3(6) brown with gray and red mottling, moist, firm, Quick, easy drilling
n low plasticity
15 15.0 SILT (ML)
4 16.5 88-3 1 15 2-2-2(4) brown , moist, soft, low plasticity, 5% very fine
| sand
20 20.0 SILT (ML)
215 SS4| 18 2-3-4(7) Same as SS-3
4225 SILT (ML)
040|555 14 3-3-3 (6) Same as $5-3 Osterb ler TV = 0.15 tsf
4.0 SANDY SILT (ML) sterberg sampler 3V =©.
25+ 26.0 SO-6| 24 PUSH
26.0 SANDY SILT (ML) at top of sample grading to P200 = 47%
J275|SS7| 18 3-4-5(9) SILTY SAND (SM) at bottom of sample
| brown, wet, firm/loose, fine sand, low plasticity
silt, 30% sand at top, 30-40% silt at bottom
30 D57 Gravel at 29.9 ft




‘ PROJECT NUMBER: 174016 BORING NUMBER: B-104A
CHZ2MHILL Sheet: 2 of 2
g SOIL BORING LOG
PROJECT: Tri-City WPCP Liquids Expansion LOCATION: SW corner of aeration basins 5 and 6
ELEVATION: 45' DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit
WATER LEVELS: N/A START: 8/7/02 FINISH: 8/7/02 LOGGER: R. Wilcock
i .
3) SAMPLE STANDARD
2 | PENETRATION SOIL DESCRIPTION COMMENTS
5 Z TEST
% 4 | o = RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
ol & | 26| W COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
5 E |wo| Q 666" DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
aQl B [ 2l Q ) STRUCTURE, MINERALOGY INSTRUMENTATION
00| £ | +-Z|
30.0 . SILTY GRAVEL (GM)
431.0 SS-8 6 34-50/6 black gravel, red silt, wet, very dense, angular
i gravel, 15% silt, 5-10% medium sand
% 35.0 SILTY GRAVEL (GM)
4359 (SS9| 8 46-50/5" black and red gravel, reddish brown silt, wet, / End Boring at 35.9 ft
. very dense, 15-20% silt, 10% sand Boring backfilled in accordance
i BOTTOM OF BORING with OAR 690-240
40—
45—
50
55
60 D58




° PROJECT NUMBER: 174016 BORING NUMBER: B-105
CH2MHILL Sheet: 1 of 2
- SOIL BORING LOG

PROJECT: Tri-City WPCP Liquids Expansion LOCATION: N edge of aeration basins 5 and 6
ELEVATION: 45' DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit
WATER LEVELS: N/A START: 8/8/02 FINISH: 8/8/02 LOGGER: R. Wilcock
i
o | SAMPLE STANDARD
2 | PENETRATION SOIL DESCRIPTION COMMENTS
= Z TEST
Lol 4 | o = RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
- g § § & lg COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
ES T lw@| O 6"-6"-6" DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
& 8 - | & § 8 STRUCTURE, MINERALOGY INSTRUMENTATION
a6| 2 |F2| o
G Surf
0 round Surface 140-pound safety hammer, rope
| and cathead with 112 wraps
around cathead
5 5.0 SILT (ML) 329
. W= 3
165 |SS1| 15 10-9-10 (19) brown, moist, very stiff, medium plasticity,
| trace very fine sand, one piece of 1" gravel at
top of sample (FILL)
. g-g ss2| 15 | 9-14-15(29) | GRAVELLY SILT (ML)
. brown and black, moist, very stiff, medium
plasticity, 30% black fractured gravel up to 1* Large cobble at 9.5 ft
10 100 (FILL)
4115|SS3| 14 | 11-17-25(42) | GRAVELLY SILT (ML
brown with black gravel, moist, hard, 30% i
] rounded and angular gravel up to 1%, 10% fine Hit rubble or bouider at 12.2 ft
. to coarse sand (FILL) Into native material at 12.5 ft
15 15.0 NO RECOVERY
165|554 | NR 3-3-3(6) went back down with 3" splitspoon sampler Driller indicates no recovery
: . because sampler was pushing a
N and recovered gravelly silt (ML), brown, moist, iece of coarse gravel: went
firm, low plasticity 15% black angular gravel up P g I,
i 2' 1/o" right back down hole with 3
] 02 splitspoon sampler and
= recovered 8" on 1.5 ft push from
20 15-16.5 ft; w = 35%
20.0 SILT (ML)
215|585 8 4-4-5(9) brown, moist, stiff, low plasticity, trace very fine
_ sand
3.0 SANDY SILT (ML) TV =015 tsf
25
25.0 SILT (ML) _ W= 47%
126.5 §S-7| 18 2-3-3 (6) brown, moist, firm, low plasticity LL, PL, PI =42, 36, 6; w = 47%
i . 5t
1275 soa| 18 | 21110020 | SILIY.SAND (SM) 4" gravel seam at 27.5
28.0 - -11-9.(20) brown silt, black, red and white sand grains,
moist, medium stiff, fine sand, 25-30% silt
30 D59




‘ PROJECT NUMBER: 174016 BORING NUMBER: B-105
CH2Z2MHILL Sheet: 2 of 2
- SOIL BORING LOG
PROJECT: Tri-City WPCP Liquids Expansion LOCATION: N edge of aeration basins 5 and 6
ELEVATION: 45' DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit
WATER LEVELS: N/A START: 8/8/02 FINISH: 8/8/02 LOGGER: R. Wilcock

i

o SAMPLE STANDARD

2 | PENETRATION SOIL DESCRIPTION COMMENTS
S Z TEST
Dol 4 | x RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
wg) & | 25| W COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
B3 c \w@| O o DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
aol B eS| § 6°-6 STRUCTURE, MINERALOGY INSTRUMENTATION
aG| 2 |FZ2| =

30.0 . SILTY SAND (SM) Gravel at 30.5 ft
1313|889 12 8-45-50/3 same as above except some rust staining and ravera

| 34" rounded gravel in shoe Slow, difficult drilling

35 Lost circulation, lost 30 gal.
i 350 155 10| NR 21-15-7 (22) POOR RECOYERY . mud, faster drilling, driller
36.5 one piece of 11" black angular gravel in shoe indicates looser gravel from
i 35-38 1t
N Back into very dense gravel at 38
ft
40
40.0 ss11| 3 50/6" POORLY GRADED GRAVEL (GP) End Boring at 40.5 ft
4405 i} black and red, wet, very dense, angular to i . .
rounded gravel up to 1% Boring backfilled in accordance
T with OAR 690-240
| BOTTOM OF BORING
45—
50
55—

60 D60




-

PROJECT: Tri-City WPCP Liquids Expansion

ELEVATION: 45'
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit

WATER LEVELS: N/A

“ CH2ZMHILL

START: 8/8/02

PROJECT NUMBER: 174016

BORING NUMBER: B-106

Sheet: 1 of 2

SOIL BORING LOG

FINISH: 8/8/02

LOCATION: near center of aeration basins 5 and 6
DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon

LOGGER: R. Wilcock

]
3] SAMPLE STANDARD
. E | PENETRATION SOIL DESCRIPTION COMMENTS
o= = TEST
go!l 4 |a % RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
Q| 4 | Z@ i w COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
TZ| = | <Ww| >
== 8 E w2 O 6"-6"-6" DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
eEl = | & § ff, STRUCTURE, MINERALOGY INSTRUMENTATION
a6l 2 |F2|
Ground Surf
0 Une surace 140-pound safety hammer, rope
N and cathead with 12 wraps
around cathead
5 5.0 SILT (ML)
{65 |SS1}| 10 9-7-6 (13) gray with red staining, moist, stiff, medium Last 2" of SS-1 is native silt
i plasticity (FiLL), material in tip is low plasticity,
75 v brown native silt Scattered gravel at top of sample
190 |SS2| 10 2-4-6 (10) SILT (ML)
: brown, moist, stiff, low plasticity, one piece of
10 1" black angular gravel
10.0 NO RECOVERY
4115 | SS3 | NR 2-2-2(4) some silt stuck to sample catcher
] Driller indicates samples lost at
| S$S-3 and SS-4 probably due to
scattered coarse gravel in silt;
= sampler is probably pushing a
15 piece of gravel
15.0 NO RECOVERY
1165 | 5S4 | NR 2-2-2(4) some silt stuck to sample catcher
20 20.0 SILT TO SANDY SILT (ML)
1215 88-5| 15 2-3-3(6) brown, moist, firm, nonplastic, 10-20% very
N fine sand
12301506 | 24 PUSH S ottom of shelby tube (L)Ls’ti’r'lf Pl-47 Pfggv; it
- 25.0 P y Consolidation test
25.0 SILT (ML)
1265|557 | 18 1-2-2(4) brown, moist, soft, low plasticity, trace very fine
| sand
S 5t
1275 coa | 13 | o662 SILTY SAND (SM) Sggg’_’"gs'iztes sand at27.5
29.0 (12) red, black, brown, moist, medium dense, 25% B
nonplastic to low plasticity silt
30 D61




“ PROJECT NUMBER: 174016 BORING NUMBER: B-106
CH2Z2MHILL Sheet: 2 of 2
- SOIL BORING LOG
PROJECT: Tri-City WPCP Liquids Expansion LOCATION: near center of aeration basins 5 and 6
ELEVATION: 45' DRILLING CONTRACTOR: Geo-Tech Explorations, Tualatin, Oregon
DRILLING METHOD AND EQUIPMENT: Mobile B-59 rubber-tire drill rig, mud rotary, 4-7/8" tri-cone bit
WATER LEVELS: N/A START: 8/8/02 FINISH: 8/8/02 LOGGER: R. Wilcock
w
O SAMPLE STANDARD
2 | PENETRATION SOIL DESCRIPTION COMMENTS
z % g TEST
ool 4 | o x RESULTS SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING,
ol & 25| W COLOR, MOISTURE CONTENT, RELATIVE DRILLING RATE, DRILLING
5 E |\ wBd| 9 6.6".6" DENSITY OR CONSISTENCY, SOIL FLUID LOSS, TESTS AND
el B (a5| § ) STRUCTURE, MINERALOGY INSTRUMENTATION
66| 2 |FZ2|
30.0 SILTY SAND (SM)
<4315 §8-9 9 20-20-41 (61) black and red sand, brown silt, wet, very |
§ dense, 15% silt, 2" silt lens near top of sample, :(33(;2,5 ";:3(11 lﬁs]:: a132 1t lost
| bottom 27 of sample is gravel circulation at 32.5 ft; added
bentonite to thicken mud
h Slow, difficult drilling from 30-35
ft
35
35.0 . POOR RECOVERY End Boring at 35.3 ft
4353 |SS-10} NR 50/4 fractured black gravel in shoe / Boring backfilled in accordance

N BOTTOM OF BORING with OAR 690-240

60 D62




CH2M Hill
Tri-City WPCP Liquids Expansion
Project Number 174016

Moisture Contents

Table 1
Exploration Sample Sample Depth Moisture Content
Number Number (ft) %
B-101 S-1 2.5-4.0 30
B-101 SS-8 27.5-29.0 45
B-102 SS8-3 10.0-11.5 42
B-102 S$8-7 24.5-26.0 45
B-103 S5-4 15.0-16.5 50
B-103 S58-6 22.5-24.0 46
B-104 881 5.0-6.5 34
B-104 SS-7 26.0-27.5 37
B-105 S$8-1 5.0-6.5 32
B-105 5S4 15.0-16.5 35
B-105 S$s8-7 25.0-26.5 47
Percent Passing U.S. Sieve Number 200
Table 2
Exploration Sample Sample Depth Percent Passing

Number Number (ft) 75 micron
B-102 $S-10 30.5-32.0 19
B-103 SS-8 27.0-28.5 29
B-103 S-11 36.0-37.5 6
B-104 SS8-7 26.0-27.5 47
B-106 SS-8 27.5-29.0 35

D63

“Soil Technology, Inc
J-1475
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Dial Reading vs. Time

Project No.: J-1475
Project: Tri City

Source: B-102 Sample No.: SO-6 Elev./Depth: 23.6-23.8
t [
045 0 0891 90
Load #9 Load #10
8.00 tsf 16.00 tsf
050 C, @ 1.10 min~ 0966 C, @224 min=
\ 1.69 ft.2/day \ 0.73 ft.2/da
055 \ 1041 \
060 \ 1116
—~ 065 —~ 1191
g \ 2 \
o =]
£ £
T 070 Q 1266
[ ]
ow \ o
8 K] \\
[} [=]
075 1341 \N
080 \ 1416 V.\;\
085 \‘\ 1491 )
090 1566
095550075 150 225 300 375 450 525 600 675 750 A6 B E TS0 225 3.00 375 450 525 600 675 75
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.)
tg
4455 20 20184 %0
Load #11 Load #12
32.00 tsf 8.00 tsf
530 C, @ 2.46 min.= 20159 C, @ 1.67 min=
\ 0.58 f1.2/day 0.81 ft.2/day
1605 \ 20134 \
1680 20109 \
~ A755 —~ 20084
£ =
< < \
£ \ £ \\
T 1830 S 20059
@« D *
[ ©
5 \\ a \\
O 1905 \\ O 20034 \\
1980 A 20009 \
| W\
2055 \\k'\' 19984 \\\
.2130 \ .19959 \ e
2205 e e R 525 B0 675750 %4Gme 075 140 225 300 375 450 525 600 875 7Y

Square Root of Elapsed Time (min.)

Square Root of Eiapsed Time (min.)

Dial Reading vs. Time

Consol Plot 4

SOIL TECHNOLOGY, INC.
D64




Project No.:

J-1475

Project: Tri City

Source: B-102

Dial Reading vs. Time

Sample No.: S0-6

Elev./Depth: 23.6-23.8

Dial Reading (In.)

L1968

1800

Load #13 Load #14
2.00 tsf 0.50 f
C, @2.67 min= -1885 Cy @ 9.52 min=
0.52 ft.2/day 0.15 ft.2/day
1870

.1855

193 — 1840
£
)
£
A92 B 1825
«Q
o
3
491 S 110
190 X\ 795
189 1780
88 \ 1765
187 &

225

3.75 4.50 525 6.00 6.75 7.5
Square Root of Elapsed Time (min.)

A750

Dial Reading vs. Time

SOIL TECHNOLOGY, INC.

4.50 525 6.00 8.75 7.50
Square Root of Elapsed Time (min.)

Consol Plot 5

D65




CONSOLIDATION TEST REPORT

Project: Tri City

Source: B-106

Sample No.: SO6

Elev./Depth: 24.4-24.6

CONSOLIDATION TEST REPORT

SOIL TECHNOLOGY, INC.

0.0 L
25 T~
™
—— ;i
5.0 =
- s
N
\\
75 ;
N
£ 100
©
n
2 o125 \
o N
154
[03]
o 150
N
175 \\
20.0 \
N
q
22,5 —
250 3 5 2 5 10 0
Applied Pressure - tsf
Coefficients of Consolidation and Secondary Consolidation
L.oad CV C Load CV C Load CV C
No.| sy | (ft-2/day) a INot e | (t2/day) a [No gen | (ft.2/day) o
1 0.25 4.84 11 32.00 3.02
2 0.50 4.54 12 8.00 3.64
3 1.00 0.72 0.001 13 2.00 2.02
4 0.25 3.73 14 0.50 0.72
5 0.50 0.61
6 1.00 5.06
7 2.00 3.40
8 4.00 4.30
9 8.00 423
10 16.00 3.68
Natural Dry Dens P Initial Void
’ LL Pl Sp. Gr. C .
Saturation Moisture (pch p. B (ts?) ¢ Ratio
91.1% 46.6 % 70.8 2.7 3.90 0.45 1.381
MATERIAL DESCRIPTION uUscs AASHTO
Project No. J-1475 Client: CH2M Hill Remarks:

Length = 1.0 in Diameter = 2.5 in
Dry mass = 91.21 grams Spgest =
2.7 ’

Consol Plot 6

D66




Dial Reading vs. Time

Project No.: J-1475
Project: Tri City

Dlat Reading (in.)

Diai Reading (in.)

Source: B-106 Sample No.: sO6 Elev./Depth: 24.4-24.6
01065 e 0234 90
Load #1 Load #2
0.25 tsf 0.50 tsf
01140 C, @ 0.43 min= 0238 Cy @ 0.4 min=
4.54 ft 2/day

4.84 ft.2/day \

01215

0242 \
01290 0246
01385

%/}/

01440 \\ 0254 \\

Dial Reading (in.)

01515 \ 0258

| NN
| | [

mEll 1 0

OG0T 50 225 30 375 450 5B 600 65 T ACHm O TR IE e Im IS E it
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.)
4 tg
03450 > 0 03829 %0 —
L:
0.25 tsf
03565 - 03814 C, @ 0.53 min=
3.73 ft.2/day
0 03799
03715 W] 03784 \
¥ ’
N ™
\lb\‘\
03790 R 03769
£
N £
N : 2
.03865 3 Q .03754
\\\~~ §§h\\ <
L] «
T~ &
03940 - = S 03739
A §
™~ e
\\:'\l
04015 \ 03724
Do \\
el TTH
04090 S : Sl 03709 2
N
Load #3 N \\
04165 1.00 tsf 03694
C, @ 0.63 min =
oapap 012 R2/day
KT S 510 20 50 300 500 7000 03670 5B 6.75 150 225 300 375 450 5E 600 675 75

Eiapsed Time (min.) Square Root of Elapsed Time (min.)

Dial Reading vs. Time

SO"— TECHNOLOGY, INC. Consol Plot 7
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Dial Reading vs. Time

Project No.: J-1475
Project: Tri City

Dial Reading (tn.}

Dial Reading {in.)

Source: B-106 Sample No.: SO6 Elev./Depth: 24.4-24.6
03755 90 aa9912p—
Load #5 Load #6
0.50 tsf 1.00 tsf
03757 Cy @ 3.20 min= 039987 C, @ 039 min=
\ 0.6 ft.2/day 5.06 ft.2/day
03759 040062

03761 040137 \
040212

.03763 \
\ 040287

Dial Reading (in.)

03765 \\
.03767 040362 \ \

3 |\

03771 .040512
040587

03773

0I5 ey G TE 150 225 300 375 450 525 600 675  7.50 040662 55578 180 225 300 375  AS50 525
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.)

6.00 6.75 7.50

0449 80 082 tgg
’ Load #7 ’ Load #8
2.00 tsf 4.00 tsf
0454 Cy @ 0.57 min= 064 Cy @ 0.43 min.~
\ 3.40 fi.2/day \ 430 ft.2/day
0459 \ 066 \
.0464 068 \
0469 ~ 070
£
E \\
0474 B 072
&
3
O

0479 \\\ 074 i
.0484 \ .076

\ | ~L

0494 .080

0499 b T 375350 525 600 675 750 082400 075 150 225 300 3756 450 525
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.)

Dial Reading vs. Time

6.00 6.75 7.50

SOIL TECHNOLOGY, INC. Consol Plot §
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Project No.:

Dial Reading vs. Time

J-1475

Project: Tri City

Source: B-106

Sample No.: 506

Elev./Depth: 24.4-24.6

Dial Reading (In.)
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Dial Reading vs. Time

Project No.: J-1475

Project: Tn City
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Sample No.: SO6
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Date: May, 2008
To: MWH Global
Americas, Inc.

Important Information About Your Geotechnical/Environmental Report

CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS.

Consultants prepare reports to meet the specific needs of specific individuals. Areport prepared for a civil engineer may not be adequate for
a construction contractor or even another civil engineer. Unless indicated otherwise, your consultant prepared your report expressly for you
and expressly for the purposes you indicated. No one other than you should apply this report for its intended purpose without first
conferring with the consultant. No party should apply this report for any purpose other than that originally contemplated without first
conferring with the consultant.

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS.

A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of project-specific factors.
Depending on the project, these may include: the general nature of the structure and property involved,; its size and configuration; its
historical use and practice; the location of the structure on the site and its orientation; other improvements such as access roads, parking lots,
and underground utilities; and the additional risk created by scope-of-service limitations imposed by the client. To help avoid costly
problems, ask the consultant to evaluate how any factors that change subsequent to the date of the report may affect the recommendations.
Unless your consultant indicates otherwise, your report should not be used: (1) when the nature of the proposed project is changed (for
example, if an office building will be erected instead of a parking garage, or if a refrigerated warehouse will be built instead of an
unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation, or configuration of the proposed project is
altered; (3) when the location or orientation of the proposed project is modified; (4) when there is a change of ownership; or (5) for
application to an adjacent site. Consultants cannot accept responsibility for problems that may occur if they are not consulted after factors,
which were considered in the development of the report, have changed.

SUBSURFACE CONDITIONS CAN CHANGE.

Subsurface conditions may be affected as a result of natural processes or human activity. Because a geotechnical/environmental report is
based on conditions that existed at the time of subsurface exploration, construction decisions should not be based on a report whose
adequacy may have been affected by time. Ask the consultant to advise if additional tests are desirable before construction starts; for
example, groundwater conditions commonly vary seasonally.

Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also affect
subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental report. The consultant should be kept apprised of
any such events, and should be consulted to determine if additional tests are necessary.

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS.

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken. The data were
extrapolated by your consultant, who then applied judgment to render an opinion about overall subsurface conditions. The actual interface
between materials may be far more gradual or abrupt than your report indicates. Actual conditions in areas not sampled may differ from
those predicted in your report. While nothing can be done to prevent such situations, you and your consultant can work together to help
reduce their impacts. Retaining your consultant to observe subsurface construction operations can be particularly beneficial in this respect.
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A REPORT'S CONCLUSIONS ARE PRELIMINARY.

The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that conditions
revealed through selective exploratory sampling are indicative of actual conditions throughout a site. Actual subsurface conditions can be
discerned only during earthwork; therefore, you should retain your consultant to observe actual conditions and to provide conclusions. Only
the consultant who prepared the report is fully familiar with the background information needed to determine whether or not the report's
recommendations based on those conclusions are valid and whether or not the contractor is abiding by applicable recommendations. The
consultant who developed your report cannot assume responsibility or liability for the adequacy of the report's recommendations if another
party is retained to observe construction.

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION.

Costly problems can occur when other design professionals develop their plans based on misinterpretation of a geotechnical/environmental
report. To help avoid these problems, the consultant should be retained to work with other project design professionals to explain relevant
geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of their plans and specifications relative
to these issues.

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE REPORT.

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel), field test results, and
laboratory and/or office evaluation of field samples and data. Only final boring logs and data are customarily included in
geotechnical/environmental reports. These final logs should not, under any circumstances, be redrawn for inclusion in architectural or other
design drawings, because drafters may commit errors or omissions in the transfer process.

To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to the complete
geotechnical engineering/environmental report prepared or authorized for their use. If access is provided only to the report prepared for
you, you should advise contractors of the report's limitations, assuming that a contractor was not one of the specific persons for whom the
report was prepared, and that developing construction cost estimates was not one of the specific purposes for which it was prepared. While a
contractor may gain important knowledge from a report prepared for another party, the contractor should discuss the report with your
consultant and perform the additional or alternative work believed necessary to obtain the data specifically appropriate for construction cost
estimating purposes. Some clients hold the mistaken impression that simply disclaiming responsibility for the accuracy of subsurface
information always insulates them from attendant liability. Providing the best available information to contractors helps prevent costly
construction problems and the adversarial attitudes that aggravate them to a disproportionate scale.

READ RESPONSIBILITY CLAUSES CLOSELY.

Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact than other design
disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants. To help prevent this problem,
consultants have developed a number of clauses for use in their contracts, reports and other documents. These responsibility clauses are not
exculpatory clauses designed to transfer the consultant's liabilities to other parties; rather, they are definitive clauses that identify where the
consultant's responsibilities begin and end. Their use helps all parties involved recognize their individual responsibilities and take
appropriate action. Some of these definitive clauses are likely to appear in your report, and you are encouraged to read them closely. Your
consultant will be pleased to give full and frank answers to your questions.

The preceding paragraphs are based on information provided by the
ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland
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