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1 INTRODUCTION

This document presents a plan for site characterization at the Coffin Butte Landfill in
Benton County, Oregon, which is owned and operated by Valley Landfills, Inc., a
subsidiary of Republic Services, Inc. Republic is in the process of permitting, site
characterization, and preliminary planning and design to develop the landfill south of
Coffin Butte Road. In addition to the landfill development, Republic is also planning to
move or build new support areas and structures for the landfill, including: a new access
road around the south side of the landfill, leachate ponds proposed for east of the landfill
footprint, an employee building area, and pump stations.

1.1 Background and Plan Organization

Past investigations have extensively characterized site hydrogeology and geotechnical
parameters for the area north of Coffin Butte Road, where a multiunit landfill has been
operating since the mid 1970s. The area south of Coffin Butte Road is currently used for
ancillary structures and buildings that support landfill operations. Hydrogeologic and
geotechnical characterization has also occurred in the area south of the road, primarily as
it relates to the construction and operations of the leachate holding ponds. Currently,
characterization includes ongoing groundwater quality monitoring.

The workplan is organized in roughly three parts. The first describes the goals of site
characterization as defined in Oregon Department of Environmental Quality’s (DEQ)
Solid Waste Guidance, Municipal Solid Waste Landfills (DEQ, 1996), including the
elements specifically listed in Sections 2, 3, and 4 of that guidance. Second, the
workplan summarizes information from past studies for Coffin Butte Landfill that
focuses on the development area, and identifies elements where additional data are
needed to refine our understanding of the site hydrogeology and geotechnical attributes of
soil and bedrock. Last, we develop a scope of work that addresses the data gaps,
provides the types of technical information that will be needed for a conceptual design for
the landfill, and as appropriate, for developing design-level information that satisfies the
permit requirement for hydrogeologic and geotechnical characterization.
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1.2 Project Objectives

Over a period of over 40 years, consultants have studied the surface soils and subsurface
geology of the site, as well as the groundwater hydrogeology and geochemistry. With
this substantial historical record, at least for the area north of Coffin Butte Road, much of
the site character for surface soils and for shallow and deep water-bearing zones, is
known.  However, south of Coffin Butte Road, less is known regarding the
constructability of a landfill. Given this amount of known information, objectives for this
study include:

e Update information to satisfy DEQ’s Phase | site characterization elements
which focus on regional and area-wide data needs.

e Evaluate the site geology and hydrogeology, including stratigraphic units and
the water-bearing zones as part of Phase Il site characterization. More
specifically, this aspect will examine subsurface conditions that include the
depth and extent of the water bearing hydrogeologic units, the hydraulic
connection between units, the lithologic and hydraulic properties of these units,
groundwater flow patterns, and other factors. It should be noted that the
groundwater-related investigation will be phased later with a separate workplan
as described in Section 4.3.

e Acquire geotechnical information about the site to satisfy both a Phase I and |1
geotechnical assessment, including design-level data on the distribution of
overburden (i.e., alluvium), depth of bedrock, and competency of units in the
south development area. This aspect of study will include:

— Characterize the variability, depth, aerial extent and engineering properties
of onsite soils and other overburden deposits.

— Inventory soils and other overburden deposits suitable for use in
construction, and identify a proposed use for these materials.

— Identify geotechnical considerations (such as settlement and slope stability)
which must be addressed in the engineering design.

e In a future phase, Republic will augment the groundwater monitoring network
in the south development area. We anticipate that this will include installing
upgradient, and cross- and down-gradient wells along the perimeter of the
landfill footprint as well as decommissioning several wells along Coffin Butte
Road that are within the planned footprint of the landfill.

1.3 Project Team

The characterization project will be overseen by Tuppan Consultant who will coordinate
office and field tasks, and be the primary author of the site characterization report. The
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Wallace Group, Inc., of Bend, Oregon, will provide field personnel for test pits and
borings, in addition to performing geotechnical analyses necessary for the site
characterization report. Civil & Environmental Consultants, Inc. (CEC) will provide
CAD support for preparing figures for the report.
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2 GOALS OF INVESTIGATION

This section provides background and context to the scope of work that will be developed
later in the workplan. The primary goal of the site characterization report is to satisfy the
various elements outlined in the DEQ’s guidance on landfill characterization. In the
guidance, these are organized into two phases that focus on geology and hydrogeology,
plus another phase for the geotechnical evaluation.

2.1 Phase | Site Characterization

The main objectives of the Phase | site characterization study are to describe existing site
conditions, determine if the site is suitable for landfill construction, provide sufficient
base-line information for developing the facility design, construction program, operations
plan, and the environmental monitoring program. As the site has already been zoned and
developed as a landfill, many of the site suitability elements have been provided in past
reports. Specific topics taken from the Section 2 of the DEQ guidance are described
below.

2.1.1 Existing Conditions

Much of this information on existing conditions at the site has been presented in
documents listed in the references. This includes:

e Site Location. Describe the site location with respect to known or easily
identifiable landmarks, include the section, township, and range location for the
site. Describe access to the site from the nearest U.S. or State Highway.

e Legal Description. Provide a legal description of the tract or tracts of land
which have been or are proposed to be used for waste disposal activities.

e Vicinity Map. This will include a map or series of maps showing the facility
and the area within at least a five-mile radius of the site boundary. Additional
elements to be included on the vicinity map are provided in the guidance.

e Aerial Photographs. Prepare a stereo pair of standard size (9 inches by 9
inches) recent vertical aerial photographs with a scale up to 1:40,000, which
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shows the site and the area within at least a one-mile radius of the site
boundary.

e Adjacent Landowners. Show on a location map or on County Tax Lot map(s),
the names and mailing addresses of all landowners within one-quarter mile of
the property and any other landowners identified as being affected by the
proposed facility.

e Site Map. Prepare a detailed site map scaled at not more than one inch equals
200 feet (or other scale approved by the Department) that shows existing
conditions in addition to the proposed landfill development footprint, soil
borrow areas, and wells.

2.1.2 Climate and Meteorology

Current information based on or extrapolated from data collected at the closest reporting
weather station or stations including:

e Average annual precipitation and monthly distribution of precipitation.

e Average annual evaporation and monthly distribution of evaporation.

e Average annual prevailing wind direction and monthly variation in wind
direction.

e Average and maximum wind velocities and monthly variations in wind
velocity.

e Average annual temperature and monthly variations in temperature.

2.1.3 Hydrology

Evaluate and describe the surface water drainages of the site and of the surrounding area
within at least a one-mile radius of the site. This information should include a map or
maps at a scale of 1:24,000 showing major perennial, ephemeral and intermittent
drainage channels, and their tributaries.

2.1.4 Water Balance

Analyze the average annual site water budget including precipitation, runoff, infiltration
and evapotranspiration. Determine the monthly variations of each of these parameters for
a one-year period. Acceptable water balance methods include Thornthwaite-Mather
(1957), the EPA Water Balance (1975), the EPA Help Model (1984), and/or other
methods approved in advance by the Department.
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2.1.5 Water Use Inventory

Identify all active and inactive water wells, irrigation wells, and surface water usage
points within the targeted radius. As needed, identify and field check water usages within
this radius which are listed in the drillers' log files or other records of the Oregon Water
Resources Department (WRD). Areas within the radius of investigation that are served
by a municipal water supply should be included in the WRD well records search.

2.1.6 Geology and Hydrogeology Investigation

Conduct a preliminary geology and hydrogeology investigation. Evaluate the regional
geology and hydrogeology based on geological reconnaissance field mapping and
existing published or unpublished reports and data from state and federal agencies,
universities, consultants or other sources.

In addition to the hydrogeology, describe the geologic hazards that may include seismic
impacts, mass movement (e.g., landslides), unstable soils, flood inundation, shallow
groundwater levels, tsunami, and volcanic eruptions. Location restrictions under OAR
340-94-030 address considerations such as Holocene fault zones, seismic impact areas
and unstable areas.

Assessment of geologic hazards will also evaluate the earthquake safety of the site,
including:

e A description of the seismotectonic setting and seismic history of the area,
including size, frequency, and location of historic earthquakes. -

e Potential for area to be affected by surface rupture, including sense and amount
of displacement, and width of surface deformation zone.

e Probable response of site to likely earthquakes, including estimated ground
motion, maximum ground acceleration, velocity and displacement.

e Potential for area to be affected by earthquake-induced landslides or soil
liquefaction.

e Potential for area to be affected by regional tectonic deformation (subsidence or
uplift).

Finally, to the extent possible, identify and evaluate other known or suspected geologic
hazards which may affect the design, construction, and operation of the facility.
2.2 Phase Il Characterization

The main objective of the Phase 1 site characterization is to describe and evaluate the site
geology and hydrogeology, including stratigraphic units encountered, the uppermost
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aquifer or water-bearing zone, and other potential zones of contaminant transport.
Elements will include:

e Surface investigations such as surface geologic mapping and excavating test
pits.

e Subsurface investigations will include geotechnical borings, and, in a later
phase, groundwater monitoring wells.

e Hydrogeologic testing to provide aquifer parameters, also as part of subsequent
phase for future monitoring wells.

e Environmental testing to assess groundwater and surface water quality.

2.3 Geotechnical Characterization

Section 4 of landfill guidance calls for characterizing the variability, depth, aerial extent,
and engineering properties of onsite soils and other overburden deposits. This should
include:

e Inventory soils and other overburden deposits suitable for use in construction,
and identify the proposed use for these materials.

e ldentify geotechnical considerations, such as settlement and slope stability as
listed in Phase | geotechnical investigation guidance.

e Perform additional geotechnical investigations as required by a Phase 1l work
scope that includes design calculations and analyses, and that could include:

— Potentially unstable natural slopes and other on-site areas that could be
destabilized by construction activities such as excavation, regrading or other
site modifications.

— Stability of the landfill foundation considering site-specific topographic and
geologic conditions, static and dynamic loads, pore-water pressures at the
subgrade-liner interface, and any other relevant factors.

— Compressibility of underlying geologic units and potential settlement of the
landfill unit. Estimate total and differential settlement based on appropriate
field and laboratory methods and design parameters.
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3 SITE BACKGROUND

The information summarized in this section provides the framework for identifying data
needs and in developing the proposed scope of work. Technical details are provided in
several reports cited in the references section. Much of the information discussed below
was summarized in the Site Characterization - Cell 3 Coffin Butte Landfill (EMON,
1999), the Environmental Monitoring Plan (EMP)(Tuppan, 2014), and the 2020 Annual
Environmental Monitoring Report (Tuppan, 2021), and the reader is referred to those
documents for more details.

3.1 Site Location and History

Coffin Butte Landfill is in the west-central Willamette Valley, eleven miles north of
Corvallis, Oregon (see Figure 1). Topographic elevations in the area range from 220 to
over 740 feet above mean sea level (msl) at the summit of Coffin Butte. The landfill is in
a predominantly agricultural area. The land adjacent to the site is zoned exclusive farm
use, forest conservation, and rural residential with either a 5- or 10-acre lot minimum.

Landfilling began in 1945 on the southwest flank of Coffin Butte and has continued to
the east along the southern flank (Figure 2). The first area of landfilling (referred to as
the Closed Landfill) was initially quarried for crushed rock after which it received waste
from 1945 to 1977. In 1977, the Closed Landfill was capped with soil and closed.
Subsequent landfill development progressed eastward across the site. Recently, in 2019,
VLI began source removal of the Closed Landfill, which physically removed the old
waste and hauled it to Cell 5 in the active part of the landfill. This process continued into
2021 at which time the entire waste mass of the Closed Landfill will have been removed.

In 1975, VLI began filling Cells 1 and 1A, with most waste being placed in Cell 1
beginning in 1977. Cell 1A (approximately 4 acres) primarily handled waste from
Teledyne Wah Chang and was not used for disposal after 1988. Cell 1 (approximately 30
acres) has a clay bottom liner and leachate collection system that conveyed the leachate
to an adjacent holding pond. Placement of waste in Cell 1 stopped in early 1993, when
cell 2B was constructed. Cell 1A has gone through final closure, and Cell 1 has been
closed along the southern, central, and western parts. A “piggyback” liner system was
constructed over the east side of Cell 1 as part of the development of Cell 3D. The lower
half was constructed in 2006, and the upper half constructed in 2008. Final stages of
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filling Cell 2 ended in 2004 with final cover constructed along its southern flank in
summer 2003.

Cell 3 has also been filled, and final closure construction has occurred over a portion of
the south face of Cell 3. Cell 4 was constructed in summer 2011 with operations moving
into the northern half of that cell in fall 2011. In summer 2012, the remaining features of
Cell 4 were completed, including moving the primary and secondary leachate sumps to
their locations on the southern perimeter of the cell. Cell 5A was excavated north of Cell
4 in summer 2012 with construction completed in 2013. Cells 5B, 5C, 5D and 5E were
excavated over the summers of 2015 to 2017. Cell 5B was subsequently completed in the
summer of 2017, Cell 5C during the summer of 2019, and Cell 5D completion is
currently under construction. Filling operations are currently taking place in Cell 5C.

Coffin Butte serves Benton, Linn, Polk, Lincoln, and Tillamook counties. The facility is
permitted as a municipal solid waste disposal site and is authorized under Section 5 of its
solid waste permit to accept domestic, commercial, industrial, construction, demolition,
and agricultural waste, sewage sludge and grit, petroleum contaminated soil, and
asbestos.

3.2 Site Geology and Hydrogeology

The geology and hydrogeology of the site have been described in a number of
documents. One of the most comprehensive was the site characterization report for
Cell 3 (EMCON, 1999), which synthesized the regional and site geology and
hydrogeology from a number of earlier reports and the scientific literature. Discussions
of water quality conditions at the site are summarized in annual reports (since 1992), the
remedial investigation and its addendum (EMCON, 1994, 1996b), the preliminary
assessment for the area downgradient of the 1977-closed landfill (EMCON, 1996a),
previous versions of the EMP (EMCON, 1997; TC, 2005, 2011a, 2012b) and the focused
risk assessment and feasibility study (TC, 2003a). The following descriptions are taken
primarily from the EMP, and has been updated to include information from more recent
drilling associated with Cell 5, and with regard to current trends in groundwater quality at
the site as it is relevant to the south development area.

3.2.1 Hydrogeologic Units

The current cells of the landfill are situated along the south flank of Coffin Butte
(Figure 2). In undeveloped areas, the upper third (approximately) of the butte consists of
steep grass-covered slopes, the middle third of exposed bedrock with little vegetation,
and the lower third of gentle, soil-covered slopes. The development area borders an
interior, north-facing drainage of Poison Oak Hill. The upper part of the hill is steeper,
forest-covered slopes, with the lower areas either grassy or developed as part of the
landfill infrastructure. Generally, the upper slopes from the top of Poison Oak Hill to
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approximately the current locations of the leachate ponds are underlain by basalt bedrock
and the lower, flatter slopes underlain by alluvium that generally consist of silty clay to
clayey silt with variable amounts of thin, interbedded sands and silty to sandy gravel
(commonly referred to as Willamette Silt). The lower slope transitions eastward to the
relatively flat Willamette Valley where alluvium is transected by small drainages or
creeks. For the current landfill, solid waste in Cells 1/1A and the Closed Landfill is
generally inferred to rest on bedrock, which in places was lined with clay (e.g., in Cell 1).
Cells 2 through 5 are constructed with composite liners and leak detection systems, with
Cells 3 through 5 also designed with underdrains. The vertical relationship of alluvium,
bedrock, and waste units in the east side of the landfill, Cell 2 and 4 area is illustrated in
Appendix A, Figure 2-2 from the EMP.

There are two principal water-bearing units: unconsolidated alluvium and bedrock
volcanics. Groundwater occurs in both units, although the alluvial deposits are absent or
unsaturated over much of the site where the development area occurs. Where both units
are present, they are not separated by a confining layer but are hydraulically
interconnected. The two units are monitored separately by groundwater monitoring
wells.

3.2.2 Groundwater Occurrence and Flow

Depth to groundwater depends on season and topography. In site wells, the groundwater
depths can range from over 80 feet below the ground surface midway up the slopes of
Coffin Butte (in bedrock) to less than 1 foot in the flat lowland area southeast of the butte
(in alluvium). For wells MW-8S, MW-8D, MW-15, and MW-16 (now decommissioned),
which are within or adjacent to the development area, seasonal fluctuations vary,
depending on the hydrogeologic position of the monitoring point (see Figure 3 for
monitoring well locations). Typically, the lowest groundwater elevations are in late
summer to fall and the highest in winter and spring. This is illustrated in Figure 4, which
are historical hydrographs for those wells.

The direction of groundwater flow is controlled by the topographic setting of Coffin
Butte and Poison Oak Hill and the intervening low areas. Groundwater in the bedrock
generally flows downslope from the hills until it reaches a groundwater divide near the
southeast corner of Cell 1 and southwest part of Cell 3. At the divide, groundwater flows
toward the east and west, generally following the long axes of the valleys (Appendix A,
Figure 2-3). Groundwater flow direction in the saturated portion of the alluvium mimics
the underlying bedrock (Appendix A, Figure 2-4). In areas dissected by surface
drainages, groundwater in the upper part of the alluvial aquifer discharges to surface
creeks, such as Soap Creek west of the landfill, or Luckiamute Creek to the east, and
during the summer months provides base flow. Near upland areas, groundwater in
bedrock also can provide base flow to surface creeks, for instance, in Soap Creek,
weathered basalt bedrock is exposed in the stream bed between surface water locations
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S-2 and S-4. Groundwater contours for the entire site for the most recent sampling events
in April and October 2020 are shown in Appendix A, Figures 3-5 and 3-6.

Estimates of horizontal groundwater velocity (\Vh) are typically calculated at the Coffin
Butte Landfill for the east side, beneath Cell 4. Beneath this part of the landfill, VVh is
calculated at approximately 6.4 ft/yr, given a hydraulic conductivity of 0.22 ft/day for the
alluvium, an estimated effective porosity of 25 percent (literature values in Morris and
Johnson, 1967), and a hydraulic gradient of 0.02 ft/ft.> Current estimates of groundwater
flow for other parts of the site can be found in the 2020 annual report (Tuppan, 2021).

3.3 Water Quality

The discussion of water quality focuses on the east side of the landfill, and includes
current monitoring and underdrains in the development area. For the east side of the
landfill, monitoring is in the detection mode, focusing on characteristics of the natural or
baseline water quality and how to recognize impacts from the landfill. Additional water
quality information and time-series concentration plots for groundwater and underdrains
can be found in the 2020 annual report (Tuppan, 2021).

3.3.1 East Side — North of Coffin Butte Road

Cell 2 and Cell 3 — Detection Well MW-24. Wells near Cell 2 include detection well
MW-24 at the southern intersection of Cells 2A and 3, and MW-23 discussed below.
Well MW-24 is completed in shallow weathered bedrock (the alluvium is not saturated in
this area). Trends for indicator parameters in MW-24 are stable and reflect natural water
quality in the area.

Cell 2 — Detection Well MW-23. Early in its history, detection well MW-23 had
shown increases for bicarbonate alkalinity, chloride, hardness, total dissolved solids
(TDS), for five of the major dissolved metals, and for arsenic. This had been attributed to
localized seepage of leachate from the south side of the landfill that was remedied soon
thereafter. Since 2000 to 2001, the upward trends for indicator parameters have peaked,
and after about 2009 to 2011, most of these constituents declined to within or just above
the range of background concentrations. With the exception of chloride, which is a few
milligrams per liter higher than background, the concentrations in 2020 were at these
lower values near or within background levels.

Cell 4 — Compliance Wells MW-26 and MW-27. These wells were first sampled in
November 2011 and accumulated quarterly baseline water quality data throughout 2013.

! The mean hydraulic conductivity for alluvium and bedrock was evaluated from pumping and slug test
data collected from 1985 to 1993 as reported in the remedial investigation (EMCON, 1994).
Geometric means were calculated for each unit after examining boring logs to verify hydrogeologic
unit. Values used in annual reports are as follows: alluvium, 0.22 ft/day; bedrock, 2.7 ft/day.
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Examination of the trends show relatively lower and stable concentrations at MW-26 than
at MW-27, which typically has a wider range of concentrations. Concentrations for
several parameters at MW-27 can be quite variable. This is likely caused by two
conditions at MW-27. First, the water bearing zone that the well monitors has very low
permeability, requiring the well to be purged one day and then sampled the following
after it recharges adequately. This does not allow the purge water to stabilize during
sampling, so that water samples can be affected unevenly from sampling event to
sampling event. The second condition is the mineral composition of the formation
opposite the screened interval, which is composed of organic clay with up to 10 percent
fine sand. The presence of the organics is likely from an ancient bog that was mapped in
the base of the Cell 4 excavation.

3.3.2 Development Area — North Slope of Poison Oak Hill

In wells MW-8S and MW-15, concentrations of inorganic indicators in 2020 continued
longer-term trends of past years. At MW-8S, an earlier increasing trend for chloride
peaked in 2001 and is now declining gradually, while at MW-15, chloride concentrations
have been more variable to upward since 2010; other indicatory parameters have been
relatively stable or declining. Trace metals were detected at low to trace concentrations,
or were not detected in 2020 and no VOCs were detected. Before it was decommissioned
in 2004, concentrations of chloride and sodium at MW-16, which was upgradient of
MW-15, were typically lower than at MW-15. This is likely due to naturally occurring
saline, connate water in the fine-grained sediments in this area, in which MW-15 is
screened. This water quality contrasts with MW-16, which is screened in fresh bedrock,
and has naturally lower concentrations for site indicator compounds than the alluvium.

3.3.3 Surface Water and Underdrains

Surface water is not sampled in the development area. However, underdrains that
daylight to surface water are sampled in two location: S-U4 that drains from below the
East Leachate Pond and S-U5, which drain from below the West Leachate Pond.

Water quality from underdrain S-U4 represents baseline concentrations, with values for
inorganic compounds and dissolved metals comparable to or lower than concentrations at
MW-16, which was the background well that monitored bedrock in the pond location
before it was decommissioned in 2004. Since monitoring began, concentrations for the
indictor parameters have been steady and exemplify a condition of no leakage from the
overlying pond.

Beginning in October 2010, VLI began sampling S-U5, which drains from below the
West Leachate Pond. The drain pipe also connects with another pipe that drains from
below the concrete pad of the non-operational Leachate Treatment Plant. It should be
noted that minor differences are expected between underdrain S-U5 water quality and
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groundwater quality at MW-16, since these two monitoring points are not immediately
proximal to each other. Nevertheless, trend plots illustrate that water quality at the two
points is very close. Similar to water quality results at S-U4, the steady trends at S-U5
suggest no leakage from the overlying liner system for the West Leachate Pond.

3.4 Existing Monitoring Network

The water quality monitoring network at Coffin Butte Landfill has five components: (1)
groundwater monitoring wells, which include compliance and detection wells, (2) water
level observation wells and piezometers, (3) the secondary leachate collection system
(SLCS), (4) leachate sumps, and (5) surface water monitoring points. In addition to
water quality, landfill gas is monitored at probes surrounding the landfill, and in
buildings or structures near the landfill. The rationale for the network design and the
media monitored was presented in the EMP (Tuppan, 2014b). The water quality
monitoring locations are summarized on Table 1. A summary of the well construction,
survey information, and lithologic completion intervals is provided in Table 2. Boring
logs and construction diagrams for wells in the development and adjacent area are
provided in Appendix B.

3.5 Geotechnical Information

Information about geotechnical considerations and landfill liner designs can be found in
design or characterization reports for Cell 3 (Thiel, 1999), Cell 4 (Tuppan, 2011), Cell 5A
(Thiel, 2012), the west leachate pond (Thiel, 1998), and from site development reports
completed in 2000 (Thiel, 2000), 2011 (Ausenco-Vector, 2011), with an amendment to
the 2011 plan in 2013 (Thiel, 2013). These reports contain geotechnical data,
calculations, stability analyses, groundwater seepage estimates, geotechnical laboratory
testing results, logs for test pits and boring logs, and design drawings for the landfill cells
or pond. While potentially relevant to the current development project, much of the
specific data is for soil or areas outside the planned landfill footprint. Therefore, more
site-specific data will be collected as part of the scope of work to be developed in Section
4 of this plan.

As part of locating the test pits and geotechnical borings, we will incorporate information
from past site investigations, specifically for boring and test pits from the west leachate
pond study which are shown on Figure 5 along with the proposed locations. We will also
be using information from monitoring wells drilled within the development area or along
Coffin Butte Road to assist with identifying potential depths of borings based on existing
knowledge. Finally, surface geologic mapping of the subgrade of the East Leachate Pond
will be used as the starting point for extending surface mapping to other areas of the
development footprint.
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4 DATA GAPS AND PROPOSED CHARACTERIZATION

This section reviews the available hydrogeologic and geotechnical data reported in past
investigations and compares it with the elements of DEQ’s site characterization guidance
to identify data gaps as the basis for the proposed scope of work and approach. We
intend to mine the trove of available documents to meet these data needs where possible.
In addition, this section discusses goals of the proposed characterization, the types of
information to be gathered, and the rationale for the proposed work scope. The intent is
to define general tasks that will be described in more detail in Section 5.

4.1 Phase | Data Elements Evaluation

4.1.1 Existing Conditions

Information from earlier documents, Benton County assessors office, and mapping done
for previous studies will be consolidated for the development area. Tasks will include:

e Prepare the report sections on the site location, legal description, and the
vicinity, including area and site maps, from earlier documents, as available. If
information is out of date, then provide current data.

e Aerial photographs of the site are typically taken annually to evaluate amount
of fill at the active landfill area. Depending on the year, these images also
include areas outside the landfill area. For this task we will find recent aerial
views of the site and vicinity, using either custom images or those from readily
available sources such as from the University of Oregon or from Google.

4.1.2 Climate and Meteorology

This information has been included in both the Cell 3 report (EMCON, 1999) and West
Leachate Pond report (Thiel, 1998). Tasks will include summarizing this earlier
information and, if available from the Oregon Climate Service at Oregon State
University’s webpage, updating it to include data through the year 2020.
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4.1.3 Hydrology

Information on surface water drainages at the site and of the surrounding area was
included in the Cell 3 report and can be found as Figure 1 in Appendix A. Tasks for this
element will be to include a figure similar to Figure 1, and in addition, include larger
scale maps (1:24,000) from the U.S. Geological Survey. These topographic quadrangle
maps (Airlie South and Lewisburg 7.5 minute quadrangles) show the drainages and
topography of the surrounding area. The landfill development area will be indicated on
the maps.

4.1.4 Water Balance

Analysis of the site area's water balance presented in the Cell 3 site characterization
report (EMCON, 1999). The purpose of the water balance calculated in the report was to
evaluate the landfill's predevelopment environment (i.e., if no landfill was present at the
site), and to predict the relative amount of recharge to groundwater expected in the area.
The Thornwaite and Mather (1957) method was used to estimate the average annual
balance between precipitation, evapotranspiration, runoff, and percolation (groundwater
recharge). This analysis is still valid for the area and will be used for the development
area site characterization report. The task for this element will be to include the water
balance as an appendix to the development area report.

4.1.5 Water Use Inventory

As part of the Cell 3 characterization, a door-to-door survey of water wells was
performed for residences within a one-mile radius of the Coffin Butte Landfill in May
and June 1999. That survey was an update of water well surveys previously submitted,
which included the original survey conducted in 1986 by Sweet, Edwards & Associates
(SEA, 1986), the Cell 2 site characterization report (EMCON, 1992) the response to
review of Cell 2 site characterization report (EMCON, 1993a), and the remedial
investigation and additional hydrogeologic report (EMCON, 1994). The 1999 survey
consisted of obtaining copies of well logs from the Oregon WRD and interviewing the
residences within a one-mile radius of the landfill. Interviews were documented in an
appendix to that report.

Given that a door-to-door survey was already completed in 1999, and since then,
documentation by drillers for the installation of new water supply wells is required, this
new well information is part of the database kept by the WRD. Therefore, no door-to-
door survey is proposed for this phase of development. However, the following tasks
will be completed to update the older water use inventory:
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e Search the WRD website for wells drilled since 1999 within the area of interest,
and then download copies of those wells and create a table that lists the wells
and information from both the earlier survey and the new well search.

e Develop a drawing that illustrates locations of wells by property within a one-
mile radius of the development area. Well identifications will be cross-indexed
to the compiled table with the well information.

e Compile an appendix with well logs and survey sheets from the 1999 survey,
and well logs from the 2021 WRD database search. Because of its volume, this
appendix will be in a portable document format (PDF) only.

4.1.6 Geology, Hydrogeology and Geologic Hazards Summary

Most of the information required for a preliminary geology and hydrogeology
investigation is available from past studies at the site. Sections 3.2 and 3.3 briefly
summarized some of the available information. Tasks for this part of the development
area report will include:

e Describe the regional site setting for the landfill as augmented by available
geologic and hydrogeologic maps from technical literature and from site
specific studies completed for the site.

e Provide supporting documentation and figures illustrating the relationship
between hydrogeologic units at the site and the proposed landfill.

Geologic hazards and earthquake safety have been discussed in site development plans
(SDP) and a SDP amendment (Thiel, 2000; Ausenco, 2011; Thiel, 2013) as part of
reviewing location criteria for siting municipal solid waste landfills. These reports found
that there were no known Holocene faults within 200 feet of the landfill boundary, and
that landfill cells have been, and will continue to be, designed for potential seismic events
as described in the solid waste rules. In addition, there were no unusual unstable areas or
foundation conditions known to exist that would adversely impact landfill development.
Moreover, detailed geotechnical evaluations had been routinely conducted as part of each
new cell development.

These earlier planning documents will be used to initially support our understanding for
the geologic hazards analysis. Tasks for this element as they relate to the development
area include:

e Discuss geologic hazards that could potentially be relevant to the site consistent
with guidance Section 2.7 and that includes location restrictions under OAR
340-94-030 to address considerations such as Holocene fault zones, seismic
impact areas and unstable areas.
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e FEvaluate the earthquake safety of the site, including relative to its
seismotectonic setting and seismic history of the area, the potential for area to
be affected by surface rupture, probable response of site to likely earthquakes,
including estimated ground motion, maximum ground acceleration, velocity
and displacement, the potential for area to be affected by earthquake-induced
landslides or soil liquefaction, and the potential for the area to be affected by
regional tectonic deformation (subsidence or uplift). This evaluation will be
presented as part of the geotechnical investigation for the site.

4.2 Phase Il Characterization Goals and Tasks

The Phase 1l site characterization will combine a compilation of the known data for the
development area with a scope of work to acquire and assess new field data. Goals of the
field work are to round out our knowledge of the geology and hydrogeology of this area,
including stratigraphic units encountered; the depth to the uppermost water-bearing zone,
and other potential zones of contaminant transport; and acquiring geotechnical data that
will be used to support an engineering analysis for the landfill design. The following
sections briefly summarize some the of existing information and then propose tasks to fill
data gaps. A detailed scope of work that describes field tasks, including locations and
depths of borings and test pits is provided in Section 5.

4.2.1 Distribution of Geologic and Hydrogeologic Units

The surficial soil in the development area is alluvium which is underlain by bedrock that
is weathered to varying degrees. The goal of geologic characterization is to supplement
existing lithologic information with regard to the horizontal and vertical extent of
geologic units in the development area and to characterize their engineering properties.
One of the products of this work will be to create an isopach map of the alluvium and
identify the horizontal and vertical extent relative to the underlying bedrock. Another
goal will be to further characterize the degree of weathering in the basalt bedrock. In
areas across the site, the degree of bedrock weathering ranges from clay and silt to sand,
gravel, a mix of sand and gravel, or a combination of weathered rock fine-grained rock
and unweathered, hard rock.

Office and field tasks will include:
e Review lithologic data from test pits, boreholes, and surface mapping.

e Supplement surface geologic mapping as needed, beginning with existing
mapping done for the east leachate pond.

e Log lithology of cores or cuttings from the proposed borings and test pits and
test samples as described below.
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e Note groundwater and moisture conditions in test pits and borings.

4.2.2 Geotechnical Evaluation

The site is founded on a firm, competent geologic formation comprised of fresh basalt,
weathered basalt, and some thin veneers of alluvium in the flatter areas away from Poison
Oak Hill. At other areas of landfill development north of Coffin Butte Road, the only
geotechnical constraints at the site were global slope stability issues driven by the relative
geometries of the bottom liner system, and the height and slope of the final landfill
(Ausenco, 2011).

The proposed scope of work was developed to provide design-level data for relevant
engineering analyses. The data will be used to assess the suitability of on-site material
for facility construction and the integrity of the soil and underlying material for stability
in constructing the landfill. Types of data collected during field tasks include mapping
the types and distribution of soils at the site, as well as noting the engineering properties
of soil structure in test pits and borings. Wallace Group staff will oversee tasks that will
include:

e Review and evaluate available geologic, hydrogeologic, and geotechnical data
for the Coffin Butte Landfill and surrounding Benton County area.

e Drill borings within the proposed landfill footprint, proposed leachate ponds
area, and a new access road. The borings will be drilled to depths of
approximately 25 to 150 feet below ground surface (bgs).

e Excavate test pits within the proposed landfill footprint and leachate ponds
area. Exploration depth(s) are estimated at 10 to 12 feet bgs.

e Measure and record the depth to groundwater, if encountered, at each
exploration location.

e Perform laboratory testing to evaluate and confirm the engineering and index
properties of the soil and rock materials encountered. We anticipate laboratory
testing will include grain-size analysis, moisture content, Atterberg limits,
hydraulic conductivity, consolidation, unconsolidated undrained triaxial testing
(TxUU), and consolidated undrained triaxial testing (TxICU).

e Conduct a design-level geotechnical engineering analyses focused on providing
site-specific design criteria based on the project design documents.

CB Dev_WP.docx-21\ejt:1 Rev. 0, 7/9/21
CEC-001-002 4-5



4.3 Groundwater Characterization Elements

The solid waste guidance provides for characterization of the groundwater aspects of the
proposed landfill development. Objectives of tasks typically include determining the
direction and rate of groundwater flow beneath the site, as well as testing the water
quality. While not included with this workplan, these site characterization elements are
planned for future phases as described below.

4.3.1 Monitoring Network Modifications

The scope of work and details for modifying the groundwater monitoring network in the
development area are contingent on the design for the landfill and ancillary structures.
After these designs are further along and the timing (e.qg., for earthwork and construction)
has been finalized, we will be able to better determine the phasing and details of the
tasks, such as well installation or decommissioning, and water quality sampling.

Having said that, in general we anticipate the following changes to the monitoring
network:

e Install upgradient piezometers. Up to four piezometers will be installed along
the new access road that is planned south of the landfill footprint. These
piezometers will provide piezometric control along the upgradient boundary of
the landfill.

e Install one cross/downgradient well along the eastern side of the landfill,
approximately 500 feet upslope of existing wells MW-8S/8D.

e Re-designate wells MW-8S/8D, on the northeast perimeter of the development
area, as compliance wells.

e Install one downgradient compliance well on the west side of the landfill, at the
approximate location of the landfill office.

e Potentially re-designate MW-14S/14D, which are along the northwest edge of
the development footprint, as compliance wells.

e Decommission wells along Coffin Butte Road that are within the development
area footprint. These include: MW-23 and MW-24, and methane probes
GP-5A, and GP-6.
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4.3.2 Water Quality Monitoring

As noted earlier, installation of new groundwater monitoring wells is not proposed for
this phase of site characterization for several reasons. First, the locations being
considered for upgradient wells are along the new access road that will be constructed
south of the landfill footprint. The wells can only be installed after the road is
constructed because of the amount of excavation (over 100 feet vertical) from the current
topography to the proposed road elevation. Second, cross gradient to potentially
downgradient locations will be in the way of earthwork activities if they are installed too
soon—and could be destroyed. Therefore we advise to install these wells after most of
the landfill construction is complete. And last, two wells that we are considering at a
downgradient location (MW-8S and MW-8D) will hopefully be preserved during landfill
and infrastructure construction. During the interim, we will continue to monitor them
consistent with the current monitoring program.

4.3.3 Hydraulic Testing

Hydraulic properties of site hydrogeologic units have been estimated in the past from
pumping tests and slug tests. Pumping tests indicate that shallow (weathered) and deeper
(unweathered) parts of the bedrock hydrogeologic unit are hydraulically interconnected.
During the remedial investigation, slug tests were conducted in seven site wells. Results
for horizontal hydraulic conductivity were consistent with those estimated from earlier
pumping tests.

The differences in hydraulic properties between units can be accounted for by observing
variations in site lithology (EMCON, 1999). In wells completed in alluvial sediments,
soils consist of clays and clayey gravels or sands, and the associated hydraulic
conductivity is relatively low. The range of values for bedrock can be attributed to the
degree of weathering and fracturing in the bedrock. In wells completed in basalt that is
intensely fractured with deep to moderate weathering, and where fractures are not filled
with clays, the hydraulic conductivity values are higher. In wells completed in rocks that
are deeply weathered or decomposed to clay and sand, and that are intensely fractured
with clay minerals filling the fractures, the values for hydraulic conductivity are lower.

It is expected that the hydraulic properties from the existing landfill wells will be similar
to those proposed for the development area because of the comparable range of rock
types. Therefore, on a preliminary basis, values for hydraulic conductivity from the site
will be assumed for the development area. However, as part of future scope of work after
new upgradient and cross/down gradient wells are installed, we will develop a testing
program to verify that this assumption is valid.
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5 SCOPE OF WORK

The scope of work outlined in this section describes tasks that will be completed during
the 2021 field season in anticipation of site development in subsequent years. Expanding
into the area south of Coffin Butte Road is currently planned for summers of 2023
(earthwork) and 2024 (liner construction). The first two sections below provide the
rationale and criteria for lateral distribution and depths of geotechnical borings in the
investigation areas. Later sections described in more detail the procedures for field
activities and laboratory testing. Data collected during field tasks include mapping the
types and distribution of soils, as well as noting the presence of soil structure in test pits
and borings.

5.1 Distribution of Test Pits and Geotechnical Borings

Obijectives of the field work will be to identify thickness of alluvium and soil conditions
at depth, provide information on the types of soils in areas of cut or fill, and better
understand limits of bedrock weathering and soil stability at depth. Findings will be used
to develop geologic cross sections that can then be used to identify what to expect with
earthwork excavation, design of the engineered excavation, and road construction phases
of development, as well feed into design considerations for the landfill.

The proposed distribution of new borings and test pits balances the need for equally-
spaced locations across the development area with existing information from borings, test
pits, and mapping. We also considered access and the presence of existing structures or
soil stockpile, which occupies an area along Coffin Butte Road in the northeast sector of
the landfill footprint. The locations shown in Figure 5 are preliminary, and may be
moved depending on access issues such as steepness of existing slopes and forest cover.
In addition, the depth of the borings may be adjusted depending on the formation,
resistance to drilling, and soil moisture content noted during drilling.

Overall, fourteen geotechnical borings from approximately 20- to 140-feet deep and at
least 10 test pits are planned in the following areas:

e Landfill Footprint Borings. Seven geotechnical borings are spaced
throughout the area consistent with existing information from geotechnical
borings and wells previously constructed. Borings are shown for areas with
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both saturated and unsaturated alluvium, as well as uphill of the surface contact
with alluvium in basalt.

o Landfill Footprint Test Pits. Up to seven test pits are planned for this area.
The locations focus on defining the thickness of the alluvium and competence
of soils below alluvial clay, as well as thickness of colluvium or weathered soil
above competent bedrock.

e Leachate Pond Borings. Three geotechnical borings are spaced throughout
the area, with one of the borings (BH-12) also serving to inform the conditions
below the new access road.

e Leachate Pond Test Pits. Three test pits are planned for this area, one of
which also will be placed along the new access road.

e Access Road Boring. Along the new access road located on the south side
of the development area, cuts are planned for over 100 feet. To better
understand the rock quality at these depths, in addition to other locations along
the road, four geotechnical borings are planned.

5.2 Proposed Boring Depths

The anticipated depths are based on existing borehole information that indicates depth to
basalt bedrock (i.e., to competent soils or rock) below alluvium within the footprint could
be up to 23 feet deep. As needed, the borings will be extended deeper until competent
soils, or refusal, are encountered, or to more fully characterize rock conditions potentially
associated with cut slopes associated with the new access road.

The borings will be drilled to the approximate depths shown on Table 3, which lists the
existing ground elevation and the design elevation, the expected boring depth, as well as
coordinates. The table is meant to provide borehole details relative to the landfill liner,
but also to assist the field geologist with regard to the depth at which to expect lithologic
units. Several criteria were considered in estimating borehole depth. These include:

e For boreholes within areas of cut/excavation, based on our current
understanding of site geology, it is likely that the cut will be in bedrock, which
could be hard basalt or weathered to varying degrees. The target depth is to
drill at least 20 feet below the estimated liner base and penetrate deep enough to
encounter competent soil or rock.

e For boreholes in areas of fill, drill through the thickness of alluvium into
underlying bedrock until competent soils are encountered or refusal at bedrock,
this is estimated at approximately 25 feet. This will allow estimating the
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thickness of the underlying hydrogeologic unit (alluvium) below the fill and
liner, as well as note groundwater conditions within the underlying unit.

e For the borings along the access road or deepest cut, drill to the elevation of the
proposed road or cut, which is estimated at a depth of 140 feet (e.g., BH-5).

5.3 Field Activities

Preliminary locations for test pits and borings may be moved as field conditions dictate
on the basis of access or the presence of overhead obstructions. In addition, the depth of
the borings may be adjusted depending on the formation and soil moisture content noted
during drilling.

5.3.1 Geologic Mapping

The purpose of geologic mapping will be to better understand the lateral continuity of
lithologic units, the transition laterally between units, and how geologic material and
structural fabric could affect the flow of groundwater in the subsurface. In the
development area, exposures of weathered basalt pillow structures are present along
southwest embankment of the West Leachate Pond. Mapping of the East Leachate Pond
subgrade in 2004 found basalt weathered to varying degrees: from extremely weathered
zones consisting of plastic clay with abundant secondary minerals, to less weathered
zones that contained fine- to coarse-grained sand with cobbles. The weathered zones
transition from clay above sandy and friable soil, which is underlain by fresh basalt that is
hard.

A geologist will map the surface geology of the northern side of Poison Oak Hill to
identify any features of geologic interest and to help optimize placement of geotechnical
borings or test pits. The mapping will extend from existing surface mapping that was
completed in 2004. Ultimately, the goal of surface mapping will be integrate this
information with subsurface exploration that includes the test pits and borings.

5.3.2 Test Pits

The primary purpose of test pits is to acquire information on the engineering properties of
shallow soils in a rapid fashion to assess the distribution, character, and geotechnical
properties of shallow soil. For the development project, the test pits will be excavated
with three goals: (1) define the upper limit of alluvium against Poison Oak Hill, (2)
explore the geotechnical properties of the alluvium in landfill areas that will be founded
on alluvium, and (3) explore the area where the new leachate ponds will be constructed.
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Up to ten test pits will be excavated with a backhoe within the proposed landfill and
leachate pond areas. Total exploration depth(s) are estimated at 10 to 12 feet bgs. The
geologist will log the soil and collect bulk samples for geotechnical evaluation and lab
testing. Soil and rock conditions logged during excavation will be recorded in the field
on test pit logs. If groundwater is encountered during excavation, the level at which the
water was first encountered and the water level at the end of excavation activities will be
recorded. We will also perform Dynamic Cone Penetrometer (DCP) tests to evaluate
relative density or strength of near-surface alluvial soils. An example of a test pit log can
be found in Appendix C.

5.3.3 Borehole Drilling and Soil Sampling

Borings will be drilled within the proposed landfill development and proposed leachate
pond areas using a track-mounted drilling rig equipped with mud-rotary drilling/rock
coring equipment. The field geologist will collect soil samples during drilling using
Shelby tube, modified California, and standard penetration testing (SPT). Sampling and
SPT testing will be performed at approximate 2.0-foot intervals until auger refusal is
encountered.

Boreholes will be abandoned consistent with applicable rules and guidelines described in
"Construction, Maintenance and Abandonment of Monitoring Wells and Other Holes in
Oregon” (OAR 690-240; 1995) and the DEQ guidelines for Groundwater monitoring
well drilling, construction, and decommissioning (DEQ, 1992).

The borings will be drilled with 6-inch-outside diameter solid-flight auger or using rotary
wash methods to a minimum depth of 25 feet. This depth should adequately penetrate the
alluvium in all areas of proposed exploration. The borings will be sampled at an
approximately 2.0-foot interval using one of four sampling techniques, depending on the
depth interval, soil type, and requirements of the geotechnical testing program. These
include:

e Standard penetration test (SPT) split spoon samples with autohammer: test
every 2 feet as conditions allow or until refusal.

e 2.5-inch-diameter modified California sampler: test every 2 feet as conditions
allow or until refusal.

e Undisturbed 3-inch-diameter Shelby Tube samples: test as needed where soft
to medium stiff silt and clay are encountered.

e HQ-wireline rock coring: advance after auger refusal is encountered to the
proposed boring refusal depth.
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A geologist or professional engineer, registered in Oregon, will log the soil samples or
cores consistent with the procedures of the American Society for Testing and Materials.
The logging will describe texture, color, mineralogy, moisture content, degree of
weathering, or other relevant characteristics of the sampled material. Field procedures
will follow Wallace quality assurance and quality control standards. Drilling and soils
information will be recorded in the field on boring-log forms (example of the form can be
found in Appendix C). The borehole will be backfilled with bentonite chips and hydrated
with clean water.

5.3.4 Laboratory Testing

Table 4 outlines the proposed geotechnical laboratory testing program for test pit soil and
borehole core samples. The testing will used to evaluate and confirm the engineering and
index properties of the soil and rock materials encountered. We anticipate laboratory
testing will include grain-size analysis, moisture content, Atterberg limits, hydraulic
conductivity, consolidation, unconsolidated undrained triaxial testing (TxUU), and
consolidated undrained triaxial testing (TxICU).

Test Pits. Tests will be assigned by the engineer based on a review of the test pit logs.
A typical suite of tests could include grain size (ASTM D422), Atterberg limits (ASTM
D4318), and moisture content (ASTM D2216). If the material will be used for fills, then
it is possible that moisture-density relations testing will be performed (“proctor” curve,
ASTM D1557). If a local deposit of soft soil is encountered, it is possible that the
engineer may assign additional testing from test pit samples.

Soil Borings. At a minimum, samples from each lithologic unit from each boring will
be tested for the following:

e Particle size distribution by both sieve and hydrometer following ASTM
methods D422 and D1140

e Atterberg limits following ASTM method D4318

e Classification by unified soil classification system following ASTM standard
D2487.

In the event that soft soils are encountered that may affect foundation settlement and
strength, additional sampling may be performed so that samples can be tested for
consolidation and shear strength, as deemed appropriate by the geotechnical engineer.
This may require deepening borings beyond the prescribed depths.
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5.3.5 Surveying

Locations for borings and test pits will initially be laid out as described above on
Figure 5. The northing and easting coordinates referenced to the Oregon State Plane
Coordinate System will be estimated from the base map and then the locations surveyed
and staked in the field for the drilling and test pit exploration. These locations can then

be used to create site-specific cross sections that depict the geology of the development
area.
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6 REPORTING

A report documenting the investigation’s findings will be submitted after completing site
characterization activities and data interpretation. Hydrogeologic aspects, geotechnical
findings, and laboratory testing results of the study will be reported in the following
general format:

e [ntroduction

Site background

Investigation methods and procedures

Discussion of findings

Summary and conclusion

The report will be supported by necessary tables, figures, and appendices to provide
detailed information. This will include boring logs and test pit logs, a geologic map and
cross sections, piezometric map of the site as estimated from existing wells, hydrographs
for site wells in the area of interest. The Wallace Group will prepare a separate report
documenting the field and laboratory testing and providing geotechnical analyses or
conclusions. The Wallace report will be an appendix to the site characterization report.

The geotechnical exploration report will include the following elements:

e Report text that characterizes and describes subsurface conditions and
engineering properties of overburden deposits and on-site soils.

e Discussion of regional geology and seismicity.

e Vicinity and site maps illustrating development plans and exploration locations.
e Test pit and boring logs.

e Results of the laboratory testing program.

e Seismic site class, and discussion of seismic-induced hazards per 2019 OSSC
Section 1803.7.
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e Slope stability and settlement analysis.
e Retaining wall and lateral load design criteria.

e Guidelines for earthwork construction including recommendations for
engineered excavations, site preparation, fill placement, and compaction.

e Site drainage recommendations.

e Supplemental Phase Il Geotechnical Investigation scope recommendations, if
warranted.

One bound copy of the report and a PDF version will be submitted to the DEQ.
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7 SCHEDULE

The field activities are staged depending on the type of activity. In general, drilling
activities are scheduled for drier summer months to avoid saturated surface soil.
Tentative schedule is as follows, but will depend on the availability of the driller and
constructing road access to the locations on the northern slope of Poison Oak Hill.

e Excavate test pits: mid August 2021
e Drill geotechnical borings: late August — early September 2021
e Laboratory testing: fall and winter of 2021

A report will be submitted to the DEQ within 180 days of completing the 2021 field
activities.
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LIMITATIONS

The services described in this report were performed consistent with generally accepted
professional consulting principles and practices. No other warranty, express or implied, is
made. These services were performed consistent with our agreement with our client. This
report is solely for the use and information of our client unless otherwise noted. Any
reliance on this report by a third party is at such party's sole risk.

Opinions and recommendations contained in this report apply to conditions existing when
services were performed and are intended only for the client, purposes, locations, time
frames, and project parameters indicated. We are not responsible for the impacts of any
changes in environmental standards, practices, or regulations subsequent to performance of
services. We do not warrant the accuracy of information supplied by others, nor the use of
segregated portions of this report.

The purpose of a geologic/hydrogeologic study is to reasonably characterize existing site
conditions based on the geology/hydrogeology of the area. In performing such a study, it
is understood that a balance must be struck between a reasonable inquiry into the site
conditions and an exhaustive analysis of each conceivable environmental characteristic.
The following paragraphs discuss the assumptions and parameters under which such an
opinion is rendered.

No investigation is thorough enough to describe all geologic/ hydrogeologic conditions of
interest at a given site. If conditions have not been identified during the study, such a
finding should not therefore be construed as a guarantee of the absence of such conditions
at the site, but rather as the result of the services performed within the scope, limitations,
and cost of the work performed.

We are unable to report on or accurately predict events that may change the site conditions
after the described services are performed, whether occurring naturally or caused by
external forces. We assume no responsibility for conditions we were not authorized to
evaluate, or conditions not generally recognized as predictable when services were
performed.

Geologic/hydrogeologic conditions may exist at the site that cannot be identified solely by
visual observation. Where subsurface exploratory work was performed, our professional
opinions are based in part on interpretation of data from discrete sampling locations that
may not represent actual conditions at unsampled locations.
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Table 1

Description of Monitoring Network
Hydrogeologic and Geotechnical Characterization Workplan
Coffin Butte Landfill

Monitoring Program

Monitored Area

Position

Landfill Water Quality Monitoring Program
Compliance Wells
MW-1D, MW-3D, MW-12S, MW-12D
MW-10S, MW-10D, MW-11S, MW-11D
MW-20, MW-21
MW-26, MW-27
Detection Wells
MW-8S, MW-15
MW-17, MW-18, MW-19
MW-23
MW-24
P-8
Phillips
Other Monitoring Well Sites
MW-9S
Observation Wells/Piezometers
MW-1S, MW-3S, MW-8D, MW-14S, MW-14D,
PW-2, P-8, P-9, P-10, P-19, P-22, P-23
Duplex, Merril, Berkland
Wetland Piezometers
WP-1, WP-3, WP-5, WP-6, WP-8, WP-9
Quarry Piezometers
QP-3S, QP-4S, QP-5N, QP-6N, QP-7N
Secondary Leachate Collection System
LDS-2B
LDS-3
LDS-4
LDS-5
LDS-WLP (formerly LDS-SP)
LDS-ELP
Leachate
L-1
L-2B
L-3
L-4
L-5
L-Pond
Surface Water
S-1
S-2,S-4
Underdrains
S-U2 (end of pipe not accessible for sampling)
S-U3
S-uU4
S-U5
S-U6 (typically dry-disharges to ditch)
S-U7 (Manhole east of cell-not accessible)
Stormwater Monitoring Program (1200Z Permit)
Outfall (monitored by rock quarry operator)
Outfall 001 (west end of western bioswale)
Outfall 002 (northeast end of eastern bioswale)

Cell 1
Cell 1A
Closed Landfill
Cells 2/3/4/5

Former Leachate Irrigation Fields A/B
Cells 1/1A
Cell 2
Cells 2/3
Cell 1
Domestic Water Quality

East boundary of property

Various

Fields South of Coffin Butte Road
Knife River Quarry and Coffin Butte

Cells 2B, 2C
Cell 3
Cell 4
Cell 5
West Leachate Pond
East Leachate Pond

Cell 1
Cells 2A, 2B, 2C, 2D
Cell 3
Cell 4
Cell 5
Active Leachate Pond (composite of cells)

Background (Soap Creek)
Cell 1, 1A, Closed Landfill

Cell 2C/D & Cell 4 (north half)
Cell 3
East Leachate Pond
West Leachate Pond
Cell 4 (south half)
Cell 5A

Quarry/part of Cell 1A & Closed Landfill
Cell 1
Cells 2/3/4/5

Downgradient
Downgradient
Downgradient
Downgradient

Downgradient
Downgradient
Crossgradient
Crossgradient

Various
Various

Underneath
Underneath
Underneath
Underneath
Underneath
Underneath

Upstream
Downstream

Underneath
Underneath
Underneath
Underneath
Underneath
Underneath

Downstream
Downstream
Downstream
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Well Construction Summary

Table 2

Hydrogeologic and Geotechnical Characterization Workplan
Coffin Butte Landfill

Ground | Surveyed | Casing Filter Well
Surface | Reference| Total Screened Pack Casing Date
Elevation | Elevation | Depth Interval Interval Seal |Diameter| Drilling Well Lithology
Location Status Northing Easting (ft msl) (ft msl) | (ft bgs) (ft bgs) (ft bgs) (ft bgs) | (Inches) | Method Installed Screened
MONITORING/OBSERVATION WELLS
MW-18? 387,416.66 | 7,491,201.90 | 288.50 289.87 23.0 18-23 16-23 0-16 2 Air Rotary 1977 Weathered basalt
MW-1D? 387,416.66 | 7,491,201.90 | 288.50 | 289.89° 40.0 35-40 34-40 23-34 2 Air Rotary 1977 Weathered/fresh basalt
MW-3S? 387,396.95 | 7,490,459.59 | 284.70 285.86 26.0 21-26 20-26 0-20 2 Air Rotary 1977 Weathered basalt
MW-3D? 387,396.95 | 7,490,459.59 | 284.70 | 285.94° 54.3 49-54 47-54 26-47 2 Air Rotary 1977 Weathered/fresh basalt
MW-8S 388,038.13 | 7,493,295.09 | 240.63 | 244.01° 30.8 21-31 16-31 0-16 2 Air Rotary | 07/30/85 Weathered basalt
MW-8D 388,052.73 | 7,493,306.08 | 240.50 244.04 75.0 65-75 60-75 0-60 2 Air Rotary | 07/30/85 Fresh basalt
MW-9S 388,845.65 | 7,494,648.37 | 221.50 223.27 35.0 25-35 20-35 0-20 2 Air Rotary | 08/02/85 Clay
MW-10S° 387,660.77 | 7,489,746.08 | 289.03 | 291.42° 41.1 30.1-40.1 25.8-41.1 0-25.8 2 Air Rotary | 08/02/85 Weathered basalt
MW-10D° 387,643.53 | 7,489,746.11 | 289.02 291.38° 82.2 73.0-82.2 60.1-82.2 0-60.1 2 Air Rotary | 08/02/85 Fresh basalt
MW-11S 387,680.08 | 7,489,428.44 | 274.80 | 274.71° 31.8 22-32 20-32 0-20 2 Air Rotary | 08/05/85 Weathered basalt
MW-11D 387,686.42 | 7,489,409.28 | 274.80 | 274.96° 75.0 65-75 55-75 0-55 2 Air Rotary | 08/05/85 Fresh basalt
MW-12S 387,336.24 | 7,490,830.96 | 283.80 | 285.59° 26.1 21-26 18.9-26.2 2-18.9 2 Air Rotary | 09/19/91 | Weathered/fresh basalt
MW-12D 387,334.96 | 7,490,848.71 | 283.80 | 285.43° 60.3 55-60 52.6-61.3 | 1.5-52.6 2 Air Rotary | 09/19/91 Fresh basalt
MW-14S 387,482.52 | 7,491,484.81 | 287.50 289.58 301 19.5-29.5 16.5-30 1.5-16.5 4 Air Rotary | 07/27/92 Weathered basalt
MW-14D 387,479.36 | 7,491,474.42 | 287.80 290.27 70.6 60-70 57.5-71 1-57.5 2 Air Rotary | 07/24/92 Fresh basalt
MW-15 387,833.16 | 7,493,923.82 | 233.45 | 235.66° 28.9 19.0-28.0 16.5-29.0 | 0-16.5 2 HSA 07/14/93 Silt and gravel
MW-16 Decom. 5/24/04 113.19 2,052.21 281.70 | 284.03 27.3 17.2-26.6 15.6-27.3 | 0-15.6 2 HSA 07/19/93 Fresh basalt
MW-17 387,070.74 | 7,490,136.83 | 277.45 | 279.67° 26.9 16.7-26.2 15.0-27.0 | 0-15.0 2 HSA 07/15/93 | Weathered basalt and silt
MW-18 387,375.30 | 7,489,529.13 | 267.70 | 269.90° 20.9 11.2-20.8 9.0-21.4 0-9.0 2 HSA 07/15/93 Weathered basalt
MW-19 387,488.50 | 7,489,035.48 | 261.00 | 263.29° 23.0 13.5-23.0 11.7-24.1 0-11.7 2 HSA 07/16/93 Weathered basalt
MW-20 388,119.00 | 7,488,673.03 | 256.81 259.22° 214 11.3-20.7 9.5-22.5 0-9.5 2 HSA 07/15/93 Clay and gravel
MW-21 388,628.80 | 7,488,408.71 | 254.25 | 256.67° 16.9 11.0-16.7 9.0-17.0 0-9.0 2 HSA 07/15/93 Fresh basalt
MW-22 Decom. 5/24/11 1,275.42 2,857.32 232.73 | 235.30° 24.2 14.0-23.6 11.0-24.2 0-11.0 2 HSA 07/22/94 Silt
MW-23 388,063.30 | 7,493,044.16 | 242.81 244.76° 22.7 12.4-22.1 9.6-22.7 0-9.6 2 HSA 08/02/94 Silt, clay, and gravel
MW-24 387,649.83 | 7,492,104.33 | 273.94 | 276.76° 34.9 19.5-34.5 18.0-35.0 | 0-18.0 2 HSA 08/31/98 Weathered basalt
MW-25 Decom. 5/24/11 1,181.50 2,626.80 240.39 | 242.79° 325 13.5-23.5 11.0-24.0 | 0-11.0 2 HSA 06/04/99 Silt and clayey silt
MW-26 388,531.15 | 7,493,967.51 | 235.18 | 237.91 27.2 17.1-26.9 15.5-28.0 | 0-15.5 2 Sonic 10/17/11 Silt
MW-27 388,887.59 | 7,493,881.47 | 252.12 254.76 35.1 25.0-34.8 23.5-35.,5 | 0-23.5 2 Sonic 10/17/11 Clay with organics
LANDFILL WATER SUPPLY
PW-2 390,336.45 | 7,494,030.76 | 248.90 | 250.27 199.0 | 95-199 OH none 0-95 8 Air Rotary | 07/30/92 Fresh basalt
PRIVATE WATER SUPPLY
Duplex 387,387.70 | 7,491,474.23 | 289.01 289.01 74.0 26-74 OH none 0-20 6 Rotary | 07/17/72 Basalt (?)
Berkland 386,460.23 | 7,491,290.65 | 327.63 327.63 220.0 | 20-220 OH none 0-20 6 Rotary | 05/01/78 Basalt and sandstone
Phillips 386,788.95 | 7,490,951.64 | 291.00 | 291.00 — — — — — — — (?)
PIEZOMETERS
P-8 387,080.97 | 7,490,932.94 | 282.40 | 284.02 28.4 18.7-27.6 16.4-29.0 | 0-16.4 2 HSA 07/13/93 Weathered basalt
P-9 388,471.86 | 7,488,728.28 | 273.66 | 276.01 23.3 17.2-23.0 15.0-23.3 | 0-15.0 2 HSA 07/15/93 Fresh basalt
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Table 2
Well Construction Summary

Hydrogeologic and Geotechnical Characterization Workplan
Coffin Butte Landfill

Ground | Surveyed | Casing Filter Well
Surface | Reference| Total Screened Pack Casing Date
Elevation | Elevation | Depth Interval Interval Seal |Diameter| Drilling Well Lithology
Location Status Northing Easting (ft msl) (ft msl) | (ft bgs) (ft bgs) (ft bgs) (ft bgs) | (Inches) | Method Installed Screened
P-10 388,460.45 | 7,488,223.46 | 243.00 | 245.12 18.0 7.7-17.2 5.7-18.5 0-5.7 2 HSA 07/20/93 | Weath. basalt, gravel, silt
P-19 389,840.33 | 7,492,921.45 | 383.15 | 385.65 106.5 | 96.3-106.1 | 94.2-106.5 | 0-94.2 2 Air Rotary | 08/17/12 Fresh basalt
P-22 389,903.79 | 7,492,050.39 | 636.87 | 638.60 77.5 57.5-77.1 53.9-77.5 | 0-53.9 2 Air Rotary | 09/10/15 Fresh basalt
P-23 389,618.74 | 7,491,365.81 | 690.96 | 693.11 183.5 | 163.5-183.2 | 160.0-183.5| 0-160.0 2 Air Rotary | 09/10/15 Fresh basalt
QP-3S 389,271.51 | 7,489,751.98 | 601.70 | 502.02 354.4 | 333.4-353.8 | 330.5-354.4 | 0-330.5 2 Air Rotary | 09/09/98 Fresh basalt
QP-4S  Domestic supply | 389,331.43 | 7,490,639.37 | 717.15 718.95 403.1 | 363.1-403.1 NA 0-28.4 5 Air Rotary | 09/15/98 Fresh basalt
QP-5N 389,743.36 | 7,490,857.39 | 601.48 | 601.53 230.9 | 200.3-230.3 | 197.7-230.9 | 0-197.7 2 Air Rotary | 09/16/98 Fresh basalt
QP-6N 390,259.59 | 7,490,886.35 | 445.39 | 445.82 150.0 | 119.4-149.4 | 117.3-150.0 | 0-117.3 2 Air Rotary | 09/18/98 Fresh basalt
QP-7N 390,199.84 | 7,490,195.48 | 374.43 | 374.80 119.6 | 89.0-119.0 | 85.2-119.6 | 0-85.2 2 Air Rotary | 09/09/98 Fresh basalt
WP-1 387,199.43 | 7,488,891.35 | 257.33 | 259.83 13.8 8.6-13.1 Prepack 0-1 2 Push probe| 01/18/08 Clay
WP-3 386,661.80 | 7,489,643.80 | 271.01 273.39 9.8 4.6-9.2 Prepack 0-1 2 Push probe| 01/18/08 Clay-sandy silt
WP-5 386,542.49 | 7,488,194.58 | 258.94 | 261.55 12.0 6.8-11.3 Prepack 0-2 2 Push probe| 01/18/08 Sandy clay - clay
WP-6 385,925.20 | 7,487,996.18 | 262.17 264.85 13.0 7.8-12.3 Prepack 0-1 2 Push probe| 01/19/08 Silty clay - clay
WP-8 387,861.89 | 7,487,856.57 | 253.15 255.80 10.3 5.1-9.7 Prepack 0-1 2 Push probe| 01/19/08 Silty clay
WP-9 387,470.03 | 7,486,845.01 | 255.21 257.90 10.1 4.9-94 Prepack 0-1 2 Push probe| 01/19/08 Clay

Notes: msl = mean sea level; bgs = below ground surface; OH= open hole; na = not available.
Drilling methods: HSA = hollow stem auger; SSA = solid stem auger
@ Multiple well completion in single borehole.
b Measuring point is 0.02" higher than surveyed reference elevation shown due to installation of bladder pump enclosure. Groundwater elevations calculated from corrected elevation.
¢ Ground level and casing elevation were raised in June 1996 as part of regrading for truck scale. Wells and ground level elevation were resurveyed by Darryl Harms of Corvallis, OR.
¢ Estimated 20 feet higher than original elevation (added two 10-foot long pieces of 2-inch PVC pipe in 8/12/99 and 10/12/99). Well completion depths relative to original ground surface.
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Table 3

Proposed Soil Boring and Test Pit Program
Hydrogeologic and Geotechnical Characterization Workplan

Coffin Butte Landfill

Current Below/ Depthto  Boring
Ground Above GL Boring Bottom of Bottom
Level Design toDesign inCut Boring Depth-

Elevation Elevation Ele.? orFill (BGL) Elevation Northing Easting
Boring ID
BH-1 291.7 314.3 -22.6 Fill 50.0 241.7 386,993.30 7,491,228.00
BH-2 244.0 2446 -0.6 Fill 50.0 194.0 387,994.86 7,493,125.12
BH-3 510.0 502.3 7.7 Cut 110.0 400.0 386,177.39 7,491,884.63
BH-4 343.9 362.5 -18.6 Fill 50.0 293.9 386,458.65 7,492 ,451.61
BH-5 443.4 324.0 119.4 Cut 140.0 3034 386,726.13 7,491,792.60
BH-6 291.2 307.4 -16.2 Fill 25.0 266.2 386,966.17 7,492,565.95
BH-7 338.9 321.6 17.3 Cut 25.0 313.9 367,015.13 7,493,175.46
BH-8 309.3 292.6 16.7 Cut 25.0 284.3 387,329.59 7,491,740.75
BH-9 359.1 301.9 57.1 Cut 100.0 259.1 387,151.79 7,491,742.28
BH-10 263.1 279.9 -16.8 Fill 25.0 238.1 387,441.49 7,492,703.58
BH-11 274.8 265.0 9.8 Cut 50.0 224.8 387,429.86 7,493,839.53
BH-12 270.7 278.5 -7.8 Fill 25.0 245.7 387,429.88 7,493,839.53
BH-13 390.2 376.9 13.2 Cut 50.0 340.2 388,760.08 7,493,861.25
BH-14 239.0 253.0 -14.0 Fill 25.0 214.0 387,972.34 7,493,517.97
Total Footage 750.0
Test Pit ID
TP-1 323.7 331.6 -7.9 Fill 12.0 311.7 386,961.84 7,491,410.53
TP-2 302.0 297.8 4.1 Cut 12.0 290.0 387,254.49 7,491,572.23
TP-3 306.3 311.0 -4.7 Fill 12.0 294.3 386,912.70 7,492,395.46
TP-4 334.2 3455 -11.4 Fill 12.0 322.2 386,643.02 7,492,745.75
TP-5 297.8 298.6 -0.8 Fill 12.0 285.8 387,100.73 7,492,831.97
TP-6 274.2 289.5 -15.3 Fill 12.0 262.2 387,296.90 7,492,529.39
TP-7 260.0 266.4 -6.4 Fill 12.0 248.0 387,678.75 7,492,637.64
TP-8 247.7 248.6 -0.9 Fill 12.0 235.7 387,926.99 7,492,978.07
TP-9 253.2 265.4 -12.2 Fill 12.0 241.2 387,697.22 7,493,843.05
TP-10 256.3 265.0 -8.7 Fill 12.0 244.3 387,516.53 7,494,061.62
Total Footage 120.0

Notes:

@ negative number indicates liner above current ground level, boring in area of fill.
All measurements in feet
BGL: below ground level
GL: current ground level

Borings in fill, assume boring depth of 25 ft.

Borings in cut, depth is 20 feet below base of liner

WP 2021 Tables.xIsx

Rev.1., 7/15/2021



Table 4
Geotechnical Testing Program
Hydrogeologic and Geotechnical Characterization Workplan
Coffin Butte Landfill

Ring Triaxial Rock Core
Atterburg Particle Size Standard Moisture  Shear Shear Consolidation Compressive
Sample Limits  Distribution Classification Content Testing Testing (CU) Testing Strength

ASTM Test Number Type D4318 D422 D2487 D2216 D6467 D2664 D2435 D7012
Geotechnical Boreholes
Landfill Footprint: BH-4, BH-5, BH-6, BH-7,

BH-8, BH-9, BH-10 Core/bulk X X X X X X X X
Leachate Ponds: BH-11, BH-12, BH-13 X X X X X X X X
Access Road: BH-1, BH-2, BH-3, BH-14 X X X X X X X X
Test Pits
Landfill Footprint: TP-2 to TP-8 Bulk/ X X X X — — — —
Leachate Pond: TP-9, TP-10 composite X X X X — — — —
Access Road: TP-1, TP-9 X X X X — — — —

Typical suite of tests; actual testing to be determined by engineer based on review of test pit log.
ED: engineer to determine based on review of log.
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APPENDIX B
BORNG LOGS - DEVELOPMENT AND ADJACENT AREAS



Appendix B
Boring Logs, Test Pit Logs, and Well Construction Diagrams
Coffin Butte Landfill
Development and Adjacent Areas

MW-8S, MW-8D
MW-9S, MW-9D
MW-14S, MW-14D
MW-15
MW-16
MW-22
MW-23
MW-24
MW-25
Berkland Domestic Well (2 wells)
Duplex Well
West Leachate Pond Borings and Test Pits
BH-1
BH-2
BH-3
TP-1
TP-2
TP-3
TP-4
TP-5
TP-6
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BORING LOG
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p: Sweet, Edwards & Associates, Inc.) BORING LOG

PROJECT COFFIN BUTTE LANDFILL Page_2_ of__2

Boring No, __M“-8D _

m =_l
PENE - SAMPLE | PERME-
WATER
WELL DETAILS Tf‘r‘l‘:é’/" ?'fé’g,;‘) ABILITY | sYmBoL LITHOLOGIC DESCRIPTION QUALITY
RATE No.| Type [ TESTING
p— " ST AF
« O © g
F o o % el 70 -1 'q 62.0-75.0' See previous
¢ =9 - ‘l I;\,\ E .
sle b >4 page for lithology
. e = ® ~/- -3 description.
° A < ;\l;'\ J -
: LS00
conduc—
® o
- - tivity
% % ﬁ ‘3 L micro=-
& 8 ; [ mohs/cm
: ]
o D oo«
o
- -
> B oc
M U @
v v E
[
- O B
(=T ]
o
~ o
-

SEA-300-02b



p X Sweet, Edwards & Associatas, Inc.)

PROJECT COFFIN BUTTE LANDFILL

BORING LOG

Location __East of Landfill

Surface Elevation

Total Depth _35 feet

Date Compieted __&2/85

Boring No. MW-9S
Drilling Method &J_f. Rotary

Dritied By

Page.i _of. 1_

Jones Drilling Co.

Logged By _S:R- Henshaw

s Al Y ————is e —

et
PENE-
SAMPLE PERME-
TRATION | DEPTH WATER
w
ELL DETAILS TIME/ (FEET) .?:Sn%:"r‘g SYMBOL LITHOLOGIC DESCRIPTION QUALITY
RATE NO.} TYPE
| w O .
- See boring log MW-5D
E for lithologic details.
s B
£ o
¢ U
a o
N _I s 10
Lis}
e 5
4 o
[=
g e, @
fy feenans =
o EEE'::‘J. ~
Paay - 20
-] ﬂoc
&
a0
ﬂfo g‘
G. I
o '*
o :—l
—A r s
—1 - -
AR 30
o o a g:
N ® —— F oan m
o - et O -
M= =0
44
- 45 - 40
B~
W
X
o
i =]
o A
o o
U
U aq
w E
D= 3
> O
[a VI
=
& o
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ﬁ < weet, Edwards & Associates, Inc. )

PROJECT _COFFIN BUTTE LANDFILL

BORING LOG

Location __East of Landfill

Surface Elevation
Total Depth 125 Feet

Pagel _ of 2 __

Boring No. MW~9D
Drilling Method Air Rotary
Drilled By _Jones Drilling Co.

Date Completed __ 8/1/85 Logged By _S-R. Henshaw
PENE- SAMPLE | PERME-
TRATION | DEPTH N WATER
WELL DETAILS TIME / (FEET) _.TAEBSI#II':‘\C’; SYMBOL LITHOLOGIC D_ESCRIPT]O QUALITY
RATE NO.| TYPE
v 0-5.0' FILL, brown, soil
and gravel.
" K BOr BE 5.0-19.0' CLAYEY SILT to
L £ :—_:_:- CLAY, light brown,
g L 16 ;E:E_:::E; cohesive, hard, very
" - ::_:%_:- plastic, sticky, some
2 -t gravel.
0 =
5 "i::—: ._-:_-
. L 4o == 19.0-36.0' CLAY, blue
o E{::*E_‘_f gray, haré, very plastic,
B it sticky.
" EE ==
v E g ot — 1000
ol o= Sl ol conduc-
s w g L 30 _’_E-:::E—_ tivity
al 1t == micro-
g '_:.: 2 mohs/cm
|OF x5
0 vg 36.0-110.0' CLAYEY-SILT
= A to SILTY-CLAY, light gray 1000
g- ™o - 40 to light brown and red, -énd o
@ i firm, exhibits shale imit
: iy =] properties as observed . * E
o 2 Fof-oiff from cuttings, moderately $1E23 "
g o Fy—r| plastic, some small rock ons/d
E T -4~ fragments 1-2 mm. Little | 1075
O - 50 o e sample recovered due to
Iy conduc-
:f_-: {_ mixing. tivity
By micro=~
E:: mohs/cm
- 60 ::_*E{
(= 1050
:_:iz_ eh [~ conduc—
4 micro-
[ 70 e mohs /cm

SEA-300-02a



s‘ Sweet, Edwards & Associates, Inc.) B ORl N G L 0 G

PROJECT _ COFFIN BUTIE LATDFILE Page 2 _ofZ

Boring No, M2 )

“M

PENE - SAMPLE | PERME-
WATER
WELL DETAILS | TRATION | DEPTH ABILITY | SYMBOL LITHOLOGIC DESCRIPTION QUALITY
TIME/ | (FEET) TESTING |
RATE No.| TYPE

T
Il
1
t

i—:E 36.0-110.0"' CLAYEY-SILT
to SILTY CLAY. See
previous page for

lithology detail.

11||ill‘ :
il:ll"
| |
]
W

T, 1,0
I
i
'
IH
1
Il:'»'lll
[ Bl R R

Q
&
-—
=
- O
o % :
0w o iy =T
! o a N RLE L
& |3
o ERE BT B
o 1 A R oty £
m [ et b
=l Sees
a 2 b o ors oY
w 0 i gra o
= b SN D
N 3 — - —
o T oM Ry BN
a &% 190 o e
= ~ gEEEsd
< v ]
9] Lo = gy Sy &
< o S Ss
! - e B
> ’ ek
. - 100 X e o
20 -y
—~ el gl
7] iy gl
i ¥ s e
FER- TR =
g4 u o ek
L+ o — "—'—-E
g + -d R
3w L ,15___ Ay
Cw o oy By

- 110 v — 2500
’ 1 Lo 110.0-125.0"' WEATHERED conduc-
L, 4 . 4 COLLUVIAL MATERIAL, tivity
:'-h <-1 +| characterized by angular |micro-
\ 1:.r »| rock fragments (l-4mm} mohs/cm
a A t? and clay matrix. Some
N . < ¢ sand and clay stringers
5 8 L T < L o
o 120 A‘,Vr"d"’ good water yield, 500
v b L . 5 | Artesian flow. — 6000
55 ST conduc-
v C S Conductivity on 8/6/85 = | i .4
5 g 11,000 micro-mohs/cm. o
Lo mohs/cm.
50 u
[+ TRy
-
~o

SEA-300-02b



\ EMCON Northwast, inc.

LOG OF EXPLORATORY BORING )
PROJECT NAME COFFIN BUTTE LANDFILL BORING NO. MW- 145 ‘
LOCATION Benton County, Oregon PAGE 10F3
DRILLED BY Staco Well Services REFERENCE ELEV. 287.50' l
DRILL METHOD  Air Rotary TOTAL DEPTH 35.50’
LOGGED BY Creig Fanshier DATE COMPLETED 7/27/92
SAMPLE | REGOVERY BLOW 0 0z @ . oo z LITHOLOGIC }
MUMAER PERCENT COUNMTS S BglEElg -“_,-: § gz § DESCRIPTION
SAMPLE (NCoMR) | & 3 E gz 3| = L £S5 3
TYPE ®
B — 0-10 fest: SILTY CLAY (CL), ysliowish brown, soft,
i —_ damp, trace (<5%) 3/8-inch angular gravel.
i — / (COLLUVIUM)
. — 5E—— - é
- o [ A////f\ . .
S-1 B =]t BPATATT 10-27 feet: BASALT, brown to orange brown, slightly
GRAB s S i B O AAA‘A fractured, strongly weathared on fractures, carbona..
- —Ful bPAMA] veinlets. (Siletz River Voleanics)
__ — 3. ...\ AN
- — ] [oATA
5 — ] [ ANA
| . » }\AA‘A
- el e :\Aih
o o.c b A A
S-2 [ 15 = - \ir‘\i/\
eRae i g S 22 O
- — SRANA
- —_— AN
B - e \AJ"\AK\
: _ s “A A
i R WA
59 R B = 1 (M
GRAB | 222 = SAANA
L 7127792 AN
- Y - ] AAMA
2379 T APRAN
. 8/5 — 1ANA
- g‘? — 'IhAJ‘\Az‘\ l
- — LA A .1-
25 FANEAY r
REMARKS
Exploratory boring B-14 drilled by 8-inch dia. bolipw stem auger lrom 0-8.7 leet; continuously diamond cored from 8.7-70 feal.
Boring backfilled with cement-benlonile groul. Monitoring well bering MW-145 drilied approx. 20 [eat eas! of B-14 by air rotary |
with B-inch downhale hammer Irom surfaca o 35,5 feel, i

0139001.10.13901,VT/2.11/1682 _/
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q LOG OF EXPLORATORY BORING )
PROJECT NAME COFFIN BUTTE LANDFILL BORING NO. MW- 145
LOCATION Benton County, Oragon PAGE 20F3
DRILLED BY Staco Well Services REFERENCE ELEV, 287,50
DRILL METHOD  Air Rotary TOTAL DEPTH 35.50'
LOGGED BY Craig Fanshier DATE COMPLETED 7/27/92

SAMPLE | RECOVERY aLow o " - z LITHOLOQIC
NuMper | peacent | couwts | ZE 3 E iy 32 (¢83 DESCRIPTION
SAMPLE (N COMP) % $8|u= E £ |58 §
TYRE
S-4 | = FA7AT] 1027 feet: BASALT, brown to orange brown, slightly
GRAB N = i AA,\’\ fractured, strongly weathered on fracturas, carborate
i - .'&x‘\i\f\: veinlets, (Silelz River Volcanics)
" T TA AT} 27-85.5 feet: BASALT, greenish gray to dark green,
- —_ P highly fracture, propylitic aiteration, line carbonates,
- — ; 'A;\A:: (quartz) veinlels, trace pyrite.
| — ' i/\iﬂ
55 A ] LA
GRAB n S RS AAA/\]
i TR AARA
N [ ATA
i B DRSS AP
5 B OO YN
- e LA
! AN
56 - 35_-"3—"‘::_:_:::::\’1\/\?/\
GRAB B — Bottom of boring at 35.5 feal below ground surfacs.
N - WELL COMPLETION DETAILS:
B — +2.08-19.5 feet: 4-inch dia. schedule 40 PVC flush
[~ - threaded blank casing with “O” rings.
[ . 19.6-29.5 feet: 4-inch dia. schedule 40 PVC screen with
3 — 0.020-inch machine siots.
- — 29,5-30.1 feet: 4-inch dia. schedule 40 PVYC end cap. _
~ 40— 0-1.5 feet: Concrate. ‘
) - 1.5-16.5 fest: 4.5 - 50 pound bags of 3/4-inch bentonite
i . chips.
5 —_ 16.5-30.5 feet; 4.5 - 100 bags of 8x12 graded silica
— ——— sand. (FILTER PACK)
i - 30.5-35.5 fest: 2.25 - 50 pound bags of 3/4-inch
i : bentonie chips.
N _— SURFACE COMPLETION DETAILS:
- 45 ~r 6-inch steel iocking protective casing, surounded by 3 -
- - 5-foot long, 3-inch dia, protactive posts.
3 - Ground surlace elevation: 287.5 feet MSL.
! — Top of casing elevation: 289.58 feet MSL.
- - Coffin Butle base map coordinates:
- —_— Eastings: 674.78 fest.
- N Northings: 251.74 feet.
50
REMARKS
Expioratory boring B-14 drilled by 8-inch dia. hollow slem auger [rom 0-8.7 fesl; continuousty diamond cored from 9.7-70 fesl.
Boring back(illed with cement-bantonila grout. Monitoring well boring MW-145 drilled approx. 20 fest aasl of B-14 by alr rolary
with 8-inch downhole hammer tfrom surface 1o 35.5 leat.

1
!

kEMCON Northwest, Inc.

|
0130001.16.13901. VT2.1118/82 J.J




( LOG OF EXPLLORATORY BORING h
PROJECT NAME COFFIN BUTTE LANDFILL BORING NO, MW- 148
LOCATION Benten County, Cragon PAGE 30F3
DRILLED BY Staco Well Services REFERENCE ELEV. 287.50'
DRILL METHOD Air Rotary : TOTAL DEPTH a5.50'
LOGGED BY Craig Fanshier DATE COMPLETED 7/27/92

by 4 i
EAMPLE | RECOVERY BLOW o " " z LITHOLOQIC
HUMBER | PERCENT | counts | % i a3 ‘ FEIE| 2% gg2 DESCRIPTION
SAMPLE {H COMP) E $518= (2 = E kg é
TYPE ‘ ¢
| — Sampie depth indicates whare a discrete interval sample
5 — was collected and archived. Air rotary cuttings were
- — sami-continuously monitorad at the discharge during
j i - the drilling process.
- - — 55—
\
- 70 —-
— 75
REMARKS
Expioratory boring B-14 drilled by 8-inch dia. holiow slem auger Irom ¢-8.7 feet; mntinuousi'y diamond cored from 8.7-70 fee
Boring backfilied with cement-penlonite grout. Meniloring well toring MW-145 arilisd approx. 20 fee! sast of B-14 by air rotary
with B-inch downhala hammar from surlace to 35.5 leel.

\_LEMCON Norlhwast, Inc. 0139001,19.13001.VT2.11/16/582
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( LOG OF EXPLORATORY BORING
PROJECT NAME COFFIN BUTTE LANDFILL BORING NO. MW- 14D
LOCATICN Benton County, Qregon PAGE 10F4
DRILLED BY Staco Well Services REFERENCE ELEV. 287.80"
DRILL METHOD  Air Rotary TOTAL DEPTH 75.00'
LOGGED BY Cralg Fenshier DATE COMPLETED 7/24/92
BAMPLE RECOVERY SL.OowW R m 9 o r LITHOLOGIC
NUMBER | PERCENT COUNTS S uwg FE|# E 3 ga z DESCRIPTION
YAMPLE (N COMP] % a8z 3 S g £EQ §
TYPE
" —— 0-10feet: SILTY CLAY (CL), brown, soft, damp, trace
R — {5%) 3/8-inch angular gravel. (COLLUVIUM)
S-1 - T i 5 JL :::%
GRAB - E :: :.:%
- 0 // : .
s-2 [ Sl L fAT AT 10-27 feet: BASALT, brown to orange brown, slightly
GRAB - =l AN fractured, strongly weathered on fractures, carbonate
- —bu| L[ARAT] veintets. (Siletz River Volcanics)
- S VA
= LA
S e .:. A;\A/\
- ol A
. — L A AANA
- — Sl A A
X AT
5-3 a i 8 R G
GHAB — Ii ", O:Q \A.I"\AA
s — L OATA
- — o e L A A
[~ L L ATA
- M " o:o AAAA
i T A
i 2 :::\:f\ih
- F S ATA
sS4 i 20 il S S VAV
GRAB [ I O . AAAA
n —_— H AN
- S % VA
- - :a - Fale
| ; S : AAA
- 2327 [ EORANA
- 7/29/92 — SAAANA
o5 A A
; REMARKS
i Exploratory boring B-14 dritied by 8-inch dia. holiow stem auger from 0-8.7 feel; continuously diamond cored from 8.7-70 feat.
Boring backfiited with cement-bentonite proul. Manltoring well boring MW-14D drilled approx, 10 feat sast of B-14 by air rotary
with &-inch downhola hammer from surlace 1o 75 feet.

\_EMCON Northwest, Inc.

0139001.19.13901 VT/1.11/1082 )/




( LOG OF EXPLORATORY BORING
PROJECT NAME COFFIN BUTTE LANDFILL | BORING NO, MW- 14D
LOCATION Bentan County, Oregon PAGE 20F4
DRILLED BY Staco Well Services REFERENCE ELEV. 287.80'
DRILL METHOD Air Rotary TOTALDEPTH 75.00
LOGGED BY Craig Fanshier DATE COMPLETED 7/24/82
SAMPLE RECOVERY BLOW o “ - z LITHOLOAIC
NUMBER | PERCENT | COUNTS § & % Zgla| 22 g EE CESCRIPTION
SAMPLE iveowry | & FEEE % £ & 15973
TYPE |
S5 i =17 EFATAT] 10-27 fest: BASALT, brown to orange brown, slightly
GRAB n L :Z* AAA‘N fracturad, strongly weathersd on fractures, carbonaie
- —frd ok A:A: veiniets. (Siletz River Volcanics)
S-6 B = [P A 2771 feet: BASALT, greenish gray to dark green,
GRAB - =200 PA A intensely fractured, propyiitic alteration, fine-grained
B —f-: :.:"Ai;\: carbonatss, (quartz) veinlets, trace pyrite.
i : . .:.\AAA{\
[ S N
s7 | T b TR L
GRAB = Zhl A AAA
= —- L Wran
B . e AAA/\
B T AAAA
l gl AANA
- ke AN
- — N CAPRAP
5.8 - T AN
GRAB R S O I K U 8
Tl el MANA @ 36 feet: 5% gray ash, tufl.
t'. - ¥ A A
5 I L O \f\i!\: @ 37 feet: 5% gray ash, tuff.
N N SO0 I KON VAW
S-8 | Bl I A:A:
GRAB 2 S o I VA
| — .- o.o A A
e —r—— .p' .t‘ NN
S10 A RN W 3%
GRAB - L CANANA
o —[- :'. \AAAA .
- ——— ﬂ:' 0.. AAA)«
B L. : : AAA/\.
- _— 4:0 o.' AAAA
i =Eell AN
I E A AA
SN RN
s-11 I % S
GRAB s L A AN
- — st [k AN
i B R B S
B R S B CAVRAN
) i CRAANA
A R 0 I N ARV
N =< % A
REMARKS
Exploralory baring B-14 driited by 8-inch dia. holiow stem auger from 0-2.7 teat; confinuously diamond cored from 8.7-70 leet.
Boring backfilled with cement-benionite grout. Montioring well bering MW-140 drilled approx. 10 tent east of 814 by alrrolary
with 6-inch downhole hammer from surace to 75 feel. ]

&MCON Northwast, inc, 0139001.19.13901.VT/1. momJ




1 LOG OF EXPLORATORY BORING W
PROJECT NAME COFFIN BUTTE LANOFILL BORING NO, MW- 14D |
LOCATION Benton County, Oregon PAGE A0F4
DRILLED 8Y Staco Well Sarvices REFERENCE ELEV. 287.80"
DRILL METHOD  Air Rotary TOTAL DEPTH 75.00'
LOGGED BY Creig Fanshier DATE COMPLETED 7/24/92

SAMFLE AECOVERY BLOW ® @ z LiTHOLOAIC
NUMBER | PERCENT | COUNT® £ EaiEels] 22 1883 DESCRIPTION
BAMPLE wcown + EFE|8Z|Z *i |E%p
o * J o o
TYRE J
512 5 il o [ERAT AT 27-THeet: BASALT, gresnish gray 1o dark graen, |
GRAB - = .'.. “ ;\AA‘“ intansely fractured, propylitic altaration, fine-grained "
- SN A‘:A: carbonates, (quartz) veinlets, trace pyrite.
B : ., AN @ 51-80 fest: Harder driliing.
i B o5 IO COR
l B -_— :.: ‘..: "\;\A;\
* ) R
Lt b A A
513 i S 5% % WA
.ﬁ. o L
| =1 S A . . . s
GRAB i I St f\Af\ﬁ @ 56-71 feet: Trace (5%) white calcits filing small
R — j:. ::: | AN fractures.
- —t . AN
: : ' _;\AAA/\
i | FoANA
n _¥f ’;\\f\
s5-14 ~ 0=} Al @ 80-64 feet: Easier dirilling.
GRAB - = A
L N A»
u L "
I | Qn
L ¥ — A ;
B ?54 o I A @ 64 feet: Minor water produced at surface cuttings |
o1 - 2ais £5 = .: ‘:n discharge pipse. ,|
GRAB = = A - = !
f= ———- A
| | 2/~
| . _ A
- — A/\
B - Ar\ l
5 T A @ 69-71 feet: Easier drilling, produces approx. 0.2 gpm.
S-16 - 0=
GRAB L = i _ i
| e 71-75 feet: TUFFACEQUS BASALT, fine grain, greenish
- — gray, 20% light gray ash-tuff, discharge water fums
— R gray.
] 75— -
REMARKS
Exploralory boring B-14 drilled by 8§-inch dia, hollow stem auger from 0-6.7 laet; conlinuousty diamond cored [rom 8.7-70 leet.
Boring backfllled with cement-benionita groul. Monitoring well boring MW-1 4D drilled approx. 10 feat sast of B-14 by air rolary
with 6-inch downhole hammaer from suriace fo 75 leet.

\_EMCON Northwest, Inc,

0139001.19,13001 VT/1. 1171082/




[ LOG OF EXPLORATORY BORING | T

PROJECT NAME COFFIN BUTTE LANDFILL BORING NO. MW- 14D
LOCATICN Benton County, Oregon PAGE 4 0F 4 i
DRILLED BY Staco Woeil Services REFERENCE ELEV. 287.80'
DRILL METHOD  Alr Rotary TOTAL DEPTH 75.00°
LOGGED BY Craig Fanshier DATE COMPLETED 7/24/92
|
eawpLe |mecovear | mow | } - " - LITHOLOG C
MUMBER | PERCENT | cousts | ZH 3 Ep | 42 logZ DESCRIPTION
SAMPLE (N COMM) g h|y= ; T & E q §
TYPE i
817 B - Bottom of boring at 75.0 feet balow ground surface.
GRAB = — WELL COMPLETION DETAILS:
- — +2.47-60 feat: 2-inch dia. schedule 40 PVC flush
" - threaded blank casing with “O" rings.
N _ 60-70 feet: 2-inch dia. schedule 40 PVC screen with
[ — 0.020-inch machine slots.
- — 70-70.6 feat: 2-inch dia. scheduie 40 PVC end cap.
i — 0-3 feat; Concrate.
B 80 — 3-57.5 feet: 13.5 - 50 pound bags of 3/4-inch bentoniie
i - chips.
s — 57.5-71 feet: 2.6 - 100 bags of 8x12 graded silica sand.
- — (FILTER PACK)
- - 71-75 feet: 0.8 50 pound bag of 3/4-inch bentonita
i _ chips.
R _ SURFACE COMPLETION DETAILS:
- _— 6-inch steel locking protective casing, surounded by 3-
— 85— 5-foot long, 3-inch dia. protective posts.
i - Ground surface elevation; 287.8 feet MSL.
i : Top of casing elevation: 290.27 feet MSL.
B — Coffin Butte base map coordinates:
— _— Eastings: 664.50 {eet.
i "“ Northings: 248.23 feet.
i - Notes:
| - Sample depth indicates where a discrete intarval samptle
= a0 was coliecled and archived. Air rotary cultings wers
- —_ semi-continucusly menitored at the discharge during
i — the drilling pracess. -
i — I
b ! ) - ’
i f - — -
| 100 ]
REMARKS
Expleratory boring B-14 drilied by 8-inch dia, hollow stam auger from ©-9.7 feal; conlinuously diamond cored from 9.7-70 leal,
Baring backfilled with cemant-banlonite grout, Moniloting wall boring MW-14D drilied approx. 10 leet eas! of B- 14 by air fotary
with 6-inch downhola hammar from surface 1o 75 lsat, ’ ‘
|

\EMCON Northwast, inc.

0139001.19. 13801 VT/L.11/10802 ) .




[ LOG OF EXPLORATORY BORING h

PROJECT NAME Coffin Butte Landfill BORING NO. MW-15
LOCATION Coffin Butte, Banton County, Oregon PAGE 10F 2
DRILLED BY GeoTech Explorations GROUND ELEV,
DRILL METHCOD H.S.A. with C.C.B. TOTAL DEPTH 29.00°
LOGGED BY Mike Free DATE COMPLETED 07/14/93
SAMPLE RECOVERY POCKET o LITHOLOGIC
TYPE | PERCENT | PENE- § €3¢ E ﬁ g E 4 E OESCRIPTION
momeer { 5422 |2| €3 £ L
Tzl £ g b1 a
{1200 5
CcCB 100 | O ta 13.0 feet: CLAYEY SILT IMH), very dark gray
| to black {0 to 1.5 feet}, dark grayish brown (1.5
1 to 2.6 feet), mottled brown and orange {2.6 to
i | 13.0 feetl, 75 percent silt, 25 percent clay, trace
o8 | | fine sand, soft to firm, moist, roots to 3.0 feet,
B micaceous, pore wetness at 13.0 feet,
2 B 33 o4 {ALLUVIUM}
cce | 102 | Se3i3sss
1.3 K E?’ $e
15 [ > i
2 [ i
1.3 | S sees
1.2 | sty B
cce | 102 X R B
0.8 | ES 23
e [ ol E
re | i
L ¥ : 33
15 | ° 3 3333
1.8 [ 3 33447 13.0 10 20.4 feet: CLAYEY SILT (MH), dark grayish
CCB ag i 2 brown {13.0 to 15.9 feet}, gray to dark reddish
S brown {15.9 to 18.0 feetl, strong brown {18,0 to
[~ 3 20.4 feet}, 75 percent silt, 20 percent clay, 5
B 15 b e percent fine to coarse gravel, soft to firm (overall
i somewhat crumbly), moist to wet. (ALLUVIUM)
2 | 1
25 [
38 |
cCcs 102 2
3 —
20
REMARKS

&

W EMCON Northwest, Ine.

0133-001,20 COFF.L48/00:3.10/07/83., SEELSWW? J




LOCATION
DRILLED BY

LOG OF EXPLORATORY BORING

Mike Free

PROJECT NAME Coffin Butte Landfilt
Coffin Butte, Benton County, Oregon
GeoTech Explorations

DRILL METHOD H.S.A. with C.C.B.

LOGGED BY

BORING NO. MW-15

PAGE 20F 2
GROUND ELEV. '
TOTAL DEPTH 29.00°
DATE COMPLETED 07/14/93

SLMPLE

PERCENT

RECOVERY

POCKET
PENE-
TROMETER
[Tieg

ARDUND

WATER

LEVELA

DEFTH

4 FEET

SAMPLES

LTHOLOGW

CALUMM

LTHOLDAIC
DESCAPTION

CCB

94

o1 13.01w 20.4 feet: CLAYEY SILT (MH), continued. |

20.4 10 21.8 feet: SANDY GRAVEL {GP), strong
brown, 60 percent fine to coarse decomposed
well-rounded gravel, occasional cobbles, 30
percent fine to coarse sand, 10 percent clay and
sitt. {ALLUVIUM]

71.8 to 28.0 feet: SANDY GRAVELLY SILT (ML),
reddish brown to brown, 50 percent silt, 30
percent decomposed fine to medium gravel, 20
percent fine to coarse sand, mostly crumbly, soft
to firm, moist. {ALLUVIUM)

Total depth drilled = 29.0 feet.
Total depth sampled = 29.0 feet.

 WELL COMPLETION DETAILS:

0 to 19.0 feet: 2-inch-diameter, fiush-threaded,
schedule 40 PVC blank riser pipe.

19.0 to 28.0 feet: 2-nch-diameter, flush-threaded,
schedule 40 PVC well screen with 0.010-inch
machined slots.

28.0 to 29.0 feet: 2-inch-diameter, flush-threaded,
schedule 40 PVC blank sump pipe.

0 to 3.0 feet: Concrete.

4.0 to 16.5 feet: Bentonite chips hydrated with
potable water.

16.5 to 29.0 feet; 20 - 40 Colorado Silica Sand.

40

&

| EMCON Northwest, Inc.

REMARKS

©198-001,20.COFF L 48/aa:2.10/07/53. . SEELEWW?




[ LOG OF EXPLORATORY BORING

PROJECT NAME Coffin Butte Landfill BCRING NO. MW-16
LOCATION Coffin Butte, Benton County, Qregon PAGE 10F 2
DRILLED BY GeoTech Explorations GROUND ELEV.
DRILL METHOD H.S.A. with C.C.B. TOTAL DEPTH 27.30'
LOGGED BY Mike Free DATE COMPLETED 07/19/93
SAMPLE | RECOVERY | POCKET wl & LTHOLGGIC
wre | vercent | pewe. | 2 Ed|E E df 8 E d g DESCRIFTION
: momerer | E X2 | Ez| 3] 8 5 2L
j {THiL: e v 5
CcCB 98 | | 0 to 3.0 feet: CLAYEY SILT {MH), very dark grayish
| brown, 70 percent silt, 30 percent clay, trace
i fine sand, stiff to very stiff, dry to damp, crumbly
i dry from O to 1.0 foot. (ALLUVIUM)
) bsss &z 3.0 10 9.0 feet: CLAYEY SILT (ML), dark vellowish
3 Eiif et brown, 60 percent silt, 25 percent clay, 10
i 2 percent fine ta medium gravel, 5 percent fine to
CCB 104 B 5 pisy 1 coarse sand, stiff (crumbly from 7.0 to 9.0 feet},
g I Eeis moist. {COLLUVIUM}
~ =
E " E13d *
bt et
i 3% 9.0 10 15.2 feet: CLAYEY GRAVELLY SILT (ML},
CCB 50 | 10 o5 dark yellowish brown, 50 percent silt, 30 percent
i 3 + fine to coarse, fresh to slightly weathered,
B Bogt EE subangular basalt gravel, 20 percent clay, stiff,
i :j HiH moist, (COLLUVIUM)
i s
" 3
ccB | 100 i 3
— 156 3
5 i o ° 03_.': 15.2 to 16.2 feet: SANDY SILTY GRAVEL (GP),
- - 3',;' orangy brown, GO percent fine to coarse angular
CCB 68 - ,\2,\2 K weathered basalt gravel, 20 percent basalt sand,
B AN = 20 percent silt and clay. (COLLUVIUM)
s AANA 16.2 to 27.3 feet: BASALT, black to very dark
[~ AAAAE'_: bluish gray, aphanitic, equigranular, crushed to
B \AAAA{_: intensely fractured, hard, fresh. {(EEDROCK)
- \2!\2/\
ces | 100 i oo AZAL
REMARKS

m! : : Augared with centar hit from 20.8 to 27.3 feat; hard drilling,

W EMCON Northwest, Inc, 0135-001.20. COFF.LAG/ae: 3 10/07/93. . BEELSWW?




LOCATION
DRILLED BY

LOG OF EIXPLORATORY BORING

PROJECT NAME Coffin Butte Landfill

BORING NO. MW-16

Coffin Butte, Benton County, Oregon PAGE 20F 2

GegTech Explomations
DRILL METHOD H.S.A. with C.C.B,

GROUND ELEV.
TOTAL DEPTH 27.30°

&

\EMCON Northwest, Inc.

LOGGED BY Mike Free DATE COMPLETED 07/12/93
SAMPLE | RECOVERY | POCKET wl 2 LTHOLOGK
TYPE | PEACENT |  PENE § EgiE E il 8 g . % oESCRETION
momeeR | 256 5z 5] 23 55
Q n 5 o =]
[TH
% AN 16.7 to 27.3 feet: BASALT, continued.

B ALY
i A AAA
] _Anand
B AN
- _IAARA
| _.AAA/\
B _ AAAA f-.

AAA/\
i TTANA
B 25— A0
- — AAA}"\
5 RV VAR
| ] AAAI\
- — TATAE'_
— — Total depth drilled = 27.3 feet.
B — Total depth sampl_ed = 27.3 feet.
i T WELL COMPLETION DETAILS: )
B 30— Oto 17.2 feet: 2-inch-diameter, fiush-threaded,
i "“ schedule 40 PVC blank riser pipe.
i 1 17.2 to 26.6 feet: 2-inch-diameter, flush-threaded,
[~ ] schedule 40 PVC well screen with 0.020-inch
3 ] machined slots. )
— — 26.6 to 27.3 feet: 2-inch-diameter, flush-threaded,
- — schedule 40 PYC blank sump pipe.
i ] 0 to 3.0 feet: Concrete.
3 ] 3.0 to 15.6 feet: Bentonite chips hydrated with
™ 35— potable water.
B ] 15.6 to 27.3 feet: 10 - 20 Colorado Sitica Sand.
r 40

REMARKS

Augerad with ceater bit from 20.8 to 27.3 fest; hard drilling.

0133001, 20.COFF, L 43/94:3.10/07/93.. . SEELSWW2
il M —




g LOG OF EXPLORATORY BORING

PROJECT NAME Coffin Butte Landfill BORING NO. MW.-22
LOCATION Benton County, Oregon PAGE 10F 2
DRILLED BY Geo-Tech Explorations, Inc. GROUND ELEV, 232.73'
DRILL METHOD Holiow Stem Auger ' TOTAL DEPTH 29.00'
LOGGED BY Eric Tuppan DATE COMPLETED 07/22/94
I !
BAMPLE | RECOVERY | POCKET . ! . i
. | n LITHOLOGIC
TYPE | PERCENT | PENETRO- EEEEE|§ g.:_:' gi DES CRIPTION
METER 3;5 “g:{% g Ea
i | ' -
CcCB 75% | o~ .,<1 0to 1.0 foot: GRAVEL FILL, grass at surface.
i 1.0 to 9.3 feet: SILTY CLAY (CL), very dark grayish
3.3 | / brown {30YR 3/2}, some mottiing with dark gray
B 334 :ﬁ;:/ brown {10YR 2/6); medium plasticity fines; siity,
sty Biis minor fine to medium sand; root hairs; very stiff
v s3] B / to stiff; damp. (ALLUVIUM)
1.75 y 253 £exd
CCB | 100% [ 7294 e %
B o EEE 55&:/ @ 5.5 feet: dark brown {10YR 3/3} with oxidized
. B iy EE / medium sand grains.
5 3 % @ 6.0 feet: root holes; moist to wet.
cCB ' 100% - kese /A @ 9 to 9.3 feet: basal layer of sandy clay. P
2.5 | oL s 9.3 10 14.0 feet: CLAYEY SILT (ML), dark clive
— 1 s sl gray (5Y 3/2); very clayey: medium plasticity;
i 2338 Reve trace fine to medium sand; very stiff; root hairs
i LT and root holes are wet to moist; crumbly texture.
i SRR (i (ALLUVIUM)
CCB { 100% i e — N 14.0 to 24.7 feet: SILT (MH), dark olive gray-
0.75 | 15 B {5Y 3/2}; minor clay; high plasticity; roots and
. i o E ; organic matter common; root holes are wet.
: i "” _ {ALLUVIUM]
" 7/22/94 B @ 17.0 feet: zones of very dark grayish brown
— . % {2.6Y 3/2): twigs horizontal to core axis; roots
- 1 = and root holes abundant; firm to very stiff; wet in
3.25 [ % . root holes.
cCB | 100% i %
20 M=
REMARKS

Boring drilled with 3.75-inch .D. hollow-stem augers to 29 feet and samplad with continuous core barmel, Backfilied hale
fram 24 to 29 feat with bentenite chips and pulled augers. Reasmed out hole with .28-inch holiow-stem auger to 24.2 fest
and Installed wall,

©

\ EMCON - 0195-081.47.COFB.L58/sa:3.02/60/95...COFB



i LOG OF EXPLORATORY BORING

PROJECT NAME Coffin Butte Landfill BORING NO. Mw.22
LOCATION Benton County, Oregon PAGE 2 0F 2
DRILLED BY Geo-Tech Explorations, Inc. GROUND ELEV. 232.73'
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 29.00"
LOGGED B8Y Eric Tuppan DATE COMPLETED 07/22/94
EAMPLE RECOVERY POCKET g zw - E @a P u ! LITHOLOGIC
TYPE | PERCENT | PENETRO- E E‘ Edle g g § ] DESCAIPTION
METER g z gz 5 u z E
' -
=50 14.0 to 24.7 feet: SILT (MH], continued.
™ = @ 20.0 feet: dark gray (5Y 4/1}; uniform silt with
i e abundant roots; very stiff; damp to moist.
3.0 | 1%
CCB | 100% i

- 28 7 24.7 to 29.0 feet: CLAY {CL), dark olive gray

N {8Y 3/2); low plasticity clay with minor silt; trace

R / fine to medium sand; relict intergranuiar basalt

| / texture; few roots; crumbly and breaks apart

N / along what appear to be relict fractures(?); very

2.0 | stiff; moist. (WEATHERED BEDROCK)
i - /
[ 7,
} 3 ] Boring terminated at 29.0 feet; sufficient data.
— 30 — '
40
REMARKS

Boring drilied with 3.756-inch 1.D. hollow-stem augers to 29 feet and sampled with continuous core barrel, Backfilied hole
from 24 to 28 feat with bantonite chips and pulled sugers. Rearmed out hole with 8,2%5-inch hollow-stem auger 1o 24.2 feet
and instalied wefl.

©

L EMCON £139-001 47 COFB.LEE/sa:3.02/09/85. . COFE




WELL DETAILS

PROJECT NUMBER _0139-001.47 BORING / WELL NO. __MH-22
PROJECT NAME Coffin Butte Landfill TOP OF CASING ELEV. 235.30
LocaTion _Benton County , Or CROUND SURFACE ELEV. _232.73

WELL PERMIT NO. _ #7305 DATUM __Mean Sea level
INSTALLATION DATE _/722-94

/—TOC {Top of casing)

____ﬂ_..i Ste‘el protective _
casing (Std.) EXPLORATORY BORING

~
-ﬂ-——-l - I a. Total depth 29.0 _ fr.
Al l b. Diameter 10 1/4 in.
k r‘ i Drilling method Hollow-stem auger
g
e b
‘ WELL CONSTRUCTION
c. Total casing length 8.l fu
Material __Sch. 40 PVC
d. Diameter 4 in.
I I o |n e. Depth to top perforations  _14.0 ¢,
f. Perforated length 9.6 ¢
Perforated interval from 14.Go 23.6

’ Perforation type Machine Slotted

Perforation size_ 0.010 1inch

g. Surface seal {0-2.0) 2.0 ¢
Seal material __Concrete

h. Backfil N
Backfilt material__ NA

i Seat (2.0 -11.0) 3.0 ¢

Seal material Bentonite Chips

j. Gravel pack { 11.0-24.2) 13.2 ¢
20X40 Silica Sand
24.2 - 29.0) 4.8 4
Bentonite Chips

Pack matenal

k. Bottom seal (

Seal material

2.46 ¢

l. Casing stickup

in.

m. Protective casing diameter 6.5
Note: SS Centraiizers at 8.7° and 24.0°

Eric Tuppan

. 7 '
Reviewed by ‘?yg{/ Date: f?}' 31/‘?75[ Form F-11  Rev 12/%0




[ LOG OF EXPLORATORY BORING )

PROJECT NAME Coffin Butte Landfill BORING NO. Mw-23
LOCATION Coffin Butte, Benton County, Oregon PAGE 10F 2
DRILLED BY Geo-Tech Explorations, Inc. GROUND ELEV. 242.81°
DRILL METHOD Hollow Stem Auger TOTAL DEPTH 24.30'
LOGGED BY Mike Free DATE COMPLETED 08/02/94
SAMPLE | RECOVERY - ( e o LITHOLOGIE
TYPE | PERCENT g E E j E & g é g § § DESCRIPTION
xh:.0% % 3 z 3
cce 45 He 0 to 3.0 feet: CLAYEY ST (ML), very dark grayish
i i brown, some black; medium plasticity fines;
I 10 percent fine to coarse sand; 10 percent
[ < | medium gravel; firm, moist, few roots. (FILL)
.? | 8/2/94 3331 BiS3 @ 1.0 foot: soft.
E B 133 Riss @ 2.0 feet: wet.
| I rees Rt 3.0to 10.5 feet: SANDY CLAYEY SILT (ML), very
i s381 RISy dark grayish brown; medium plasticity fines;
CCB | 100 | 38 B 15 percent fine to coarse sand, mostly medium;
s3sd  pasdi|! few roots; firm, wet {root holes wat).
B R EH (ALLUVIUM)
: 3231 %g , : @ 4.8 feet: grayish brown and orange mottling.
cce | 90 i 5&5'555 L7833 | : @ 7.0 to 8.0 feet: crumbly, low plasticity.
: s
ccs | 100 ) s i
o M o ;
: i [ T'70.5 t0 16.2 feet: CLAYEY SIUT (ML), dark gray to
S | dark greenish gray; breaks with massive, fine
| R A (R grained texture; trace fine rootiets; micaceaus;
- S stiff to firm; wet. (ALLUVIUM)
B - % il @ 12.0 feet: core barrel wet on outside.
- =
CCB 100 | % ‘ J
S i
i E | | @ 15.5 to 16.5 feet: few fine rootlets.
- = JHHI
5 B 16.2 to 20.4 feet: SANDY SILTY CLAY {CL)}, very
- = dark greenish gray; medium plasticity fines;
- o / 20 percent fine to coarse sand; trace fine grave!;
N 3 = breaks with massive, textured surface; trace fine
N E / rootlets; stiff; wet., (ALLUVIUM)
: i == @ 17.0 feet: low plasticity.
CCB | 100 i J% / plastielty
20 o /

REMARKS

DOrilled ta 24.3 feet with 3 3/4-inch 1.0, augers and sampled with continuous core barrel. Backfilled with bentonite chips
from 21.0 to 24.3 feet. Reamed with 6 1/4-inch [0, auger with FVC plug to 22.8 faet and installed well. Added 30 galions
of potable water during well instaliation. '

©

, EMCON 0139-001.47 BENT.LEB/sa:2.02/09/98 . BENT y




DRILL MET

v —————— el S e
LOG OF EXPLORATORY BORING B
PROJECT NAME Coffin Butte Landfill BORING NO. MWw.23
LOCATION Coffin Butte, Benton County, Oregon PAGE 20F2

DRILLED BY Geo-Tech Explorations, inc.

HOD Hollow Stem Auger

LOGGED BY Mike Free

GROUND ELEV. 242.81'
TOTAL DEPTH 2430
DATE COMPLETED 08/02/34

TYPE | PERCENT

SAMPLE ' RECOVERY

GROAUND
WATER
LEVELS
DEPTH
W FEET

SAMPLES
WELL
DETALG
LITHOLOGIC
COLUNMN

LITHOLOGIC
DESCRIPTION

RN 7727

16.2 to 20.4 feet: SANDY SILTY CLAY {CL),

¢

=

continued.

20.4 to 23.2 feet: CLAYEY SANDY GRAVEL {GC),
dark greenish gray; 30 percent fines; 10 parcent
fine to coarse sand; 60 percent we!l graded fine
to coarse gravel; sand and gravel subangular to

'
> > F

RSN

s >
> >
> 2>

well rounded; loose; wet. (ALLUVIUM) Ya
23.2 to 24.3 feet: BASALT, light to very dark

: |

40

\ hrown, some yeliow; crushed; 50 percent friable,
50 percent low 1o moderate hardness; weakly to
\ deeply weathered; wet. {BEDROCK)

Boring terminated at 24.3 feet; sufficient data.

WELL COMPLETION DETAILS: _

0 to 12.4 feet: 2-inch-diameter, flush-threaded,
Schedule 40 PVC blank riser pipe.

12.4 to 22.1 feet: 2-inch-diameter, flush-threaded,
Schedule 40 PVC well screen with 0.010-inch
machined slots.

22.1to 22.7 feet: 2-inch-diameter flush-threaded
end cap.

0 to 2.0 feet: Concrete.

2.0 to 9.6 feet: Bentonite chips hydrated with
potabie water,

9.6 to 22.7 feet: 20 - 40 Colorado Silica Sand.

22.7 to 22.8 feet: Slough

22.8 to 24.2 feet: Bentonite chips.

24.2 to 243 fest: Slough.

€|

| EMCON

REMARKS

Drilied to 24.3 feet with 3 3/4-inch |.D. augers and sarrpled with continuous sore barrel. Backfilled with bentonite chips
from 21.0 to 24.3 feet. Reamed with § 1/4-inch |.D. auger with PVC piug 10 22.8 feat and instailed well. Added 30 gallons

of potable water during well installation,

0139-00%.47. BENT.LE8/8a: 2.02/08/95 . BENT J




- ™Y
m PROJECT NUMpER _0139-001.47 BORING 7 WELL NO. MKW 23
@ pROJECT nNave _COFfin Butte Landfill TOP OF CASING ELEV. 244.71
emcon | “OCATION Benton County, Or GROUND SURFACE ELEV. 242.81
eCCIATOY WELL PERMIT NO. 67396 DATUM Mean Sea Level

INSTALLATION DATE 8-2-94
/7TOC {Top of casing)
._._—.m——] Steel protective
casing (StdJ :
5 <8 EXPLORATORY BORING
R - a. Total depth 24.3 ¢
A ! I b. Diameter Min.
b Lt I ST 1 Drilling method_Ho1low Stem Auger
Ty 8
Lwt b bo-a ___1_
‘ WELL CONSTRUCTION
c. Total casing length 28.7 g
Material Sch 40 PVC
d. Diameter 2 in.
g R S e |h e. Depth to top perforations 12.4 ¢
f. Perforated length 8.7 .
perforated interval from 12:4¢622.1 ¢
Perforation size 9-010 inch
g. Surface seal {0-2.0) 2.0 ¢
Seal material Concrete
h. Backfili ft.
Backfili material NA
L Seal (2.0~ 9.6) 7.6 fr
Seal material __bentonite Chips
j. Gravel pack (9.6-22.7)  _13.1 f
Pack material_ 20-40 Silica Sand
k. Bottorn seal 1.9 fe.
Seal material __Bentonite Chips
[. Casing stickup 2.0 f
m. Protective casing diameter 6.5 in.
Note: SS Centralizers at 7.2' and 21.2"'
Prepared by, Mike Free ]
Reviewed by {%’j Dae: E/*Lf/‘r‘j Form F-11  Rev 12/%)




LOG OF EXPLORATORY BORING
PROJECT NAME  Coffin Butte/Vailey Landfills

LOCATION Benton County, Oregon PAGE ' 10F2
DRILLED BY GeoTech Explorations, Inc. BORING NO. MW-24
DRUL METHOD  Hollow Stem Auger TOTAL DEPTH 35
LOGGED BY John Renda DATE COMPLETED 8/31/98
SAMPLE [RECOVERY |BLOWS/G" o i 9 LITHO- LITHOLOGIC
N%%ER (%) 213 ; E{: = EE LOGIC DESCRIPTION
TYPE E %;E BZ % '—E COLUMN
]
| i H 11 [ 0.0 to 13.5 feet: SILTY CLAY (CL); yeliowish-brown
i _ ! (10 YR, 6/6); 95% medium to high plasticity fines,
i _ trace coarse sand; 3% organics (roots); very stiff; dry.
| (ALLUVIUM)
1 67 6-11-16 |
SS i
2 33 1075 |
SS i
3 | 100 |368 [ 3
SS i
4 20 336 {
SS N
5 100|358 [
SS i
6 100 1337 [ ]
3S i 10 |
g sil
7 1 100 |3811 ] i
ss i '3
i | : @ 12.0feet: sand content increases to 5%.
8 100 3924 | 3 ]
sS ] 3
& 13.5 t0 35.0 feet: BASALT WEATHERED TO SILTY
9 100 P4-23-17¢ % CLAY (CL) WITH SAND (SW) AND GRAVEL
SS | 5 3 (GC); brown (7.5 YR, 4/6); 50% medium to high
| e plasticity fines, 40% deeply weathered basaltic gravel;
10 33 16-24- | $ friable; 10% fine to medium sand; dense.
§S 50/04' 1 bs (WEATHERED BASALT)
11 | 100 |8-25-36§ $
S8 i $
| . @ 18.0 feet: moist.
12 100 39-2244] 8/31/98
S 4
20
REMARKS

&
Lg"‘con 40139-D01, 065 \p-mw24dir.gp]. ..




LOG OF EXPLORATORY BORING

4G139-0C1,065\p-mw245x.gpg. ..

PROJECT NAME  Coffin Butte/Valley Landfilis
LOCATION Benton County, Oregon PAGE 20F2
DRILLED BY GeoTech Explorations, Inc. BORING NO. MW.24
DRILLMETHOD  Hollow Stem Auger TOTAL DEPTH s
LOGGEDBY John Renda DATE COMPLETED 8/31/98
SAMFLE |RECOVERY |BLOWS/S" a ‘ LITHO LITHOLOGIC
MR 28| B & é% e cescron
TYPE %;H &% % E COLUMN
13 100 12- | =0
8§ 50/04 | I=¢
14 67 21-24- | =
SS 50/04' § =)
15 | w0 | o1e [ =
S8 5004 | o =
16 40 50004 | H. @ 24.0 feet: wet.
SS B 25
17 40 50004 | @ 25.0 feet: split spoon refusal.
SS |
— 30—. :E:i
B 35 s @ 35.0 feet: fractured basalt; auger refusal.
18 100 {5004 [ ] @ 35.0 feet: boring terminated,
SS
— 40
REMARKS

o




@ WELL DETAILS

Project Number: 40139-001.065 Boring/Welt No.: MW-24
Ciient Name: Valley Landfills, Inc Top of Casing Elev.: 276.76
Project Name: Coffin Butte Landfill Ground Surface Elev.: 273,94
Location: Benton County, Oregon installation Date: 8/31/98
Drilter: Geo-Tech Explorations, Inc. - Permit/Start Card No.: 112462
EXPLORATORY BORING
S 4B A. Total depth: 350 _ft.
0 o o E
2L W B. Diameter 10 in.
- Drilling method: Hollow Stem Auger
3.0 27654 WELL CONSTRUCTION
2.8 276.76 G. Well casing length: 37.7 ft.
t 0.0 273.94 Well casing materiat: Sched 40 PVC
t D. Well casing diameter: 2.0 in.
1.0 272.94 E. Well screen length: 15.0 ft.
Well screen type: Machine Slotted
~ Weliscreen slot size: 0.020  in.
F. Well sumpfend cap length: 0.5 ft.
J D B G. Well casing height (stickup): 2.7 ft.
H. Surface seal thickness: 1.0 ft.
I. Surface seal materiai Concrete
| I} 1.0 277.94 | J Annular seal thicknfess: NA ft.
C LI // T 255.94 K. A_nnular seal matetrlal. | NA
A = nEr 95 354.44 L. F!Iter pack seal thlckn.ess. 18.0 . ft. .
SO N OO : M. Filter pack seal material: Bentonite Chips
t = N. Sand pack thickness: 7.0 ft.
: O. Sand pack material: 8X12 Silica Sand
| O P. Bottom material thickness: NA ___ft.
N E R Q. Bottom material: NA
= R. Protective casing material:  Steel
. ==L Well centralizer depths: 20 and 34 ft.
1] :_:,::.;_..._ _-.'-'_.': .| 345 239.44 | S. Protective casing diameter: 6.5 in.
v | eb [T i 38 238.94
+ TR T 238.94 | NOTES:
L RIS |
|+ B >
Instalied by: John J. Renda
Reviewed by; %{7
Date: 2/fo/s2

PUAGEOLOGY\COFFIN-BUM W24-P | WM W24DET.DOC.98\renda: |




LLOG OF EXPLORATORY BORING

PROJECT NAME  Coffin Butie Landfill BORING NO. MW.25
LOCATION Benton County, Oregon PAGE 10F 2
DRILLED BY Geo-Tech Expiorations, Inc. REFERENCE ELEV. 242,79
DRILLMETHOD  Holiow Stem Auger TOTAL DEPTH 32.5 feet
LOGGED BY John Renda DATE COMPLETED 6/4/99
SAMPLE | BLOWS oo |E v | mio LITHOLOGIC
NUMBER | PER %:E : EE | g 3% | wooc DESCRIPTION
T fEEE B3 BE e
! M
I ‘g "2 [ 0.0t07.0 feet: GRAVEL FILL.
— b‘é zé ’o .‘n
:r _% . o.‘. L]
H B . - ’.. ...‘L
— & %
= b
_ Iy
— % #Eb.
[ - %
5 [ ] a
& Bive
- . [}
— S g,
—# e
8§-1 346 | : 7 7.0 to 11.0 feet: SILTY CLAY (CL); very dark gravish
(10) 3 brown (2.5YR 3/2); medium plasticity fines; siltv; race
3 / fine to mediurn sand; root hairs; firm 1o sGif; damp.
5S8-2 2.34 v : (ALLUVIUM)
T ke
_ - 10 g | &
$8-3 1-2-3 : /
s PR
S 1.0 to 14.5 feet: CLAYEY SILT (ML); dark sray
SS-4 4-6-10 SR I (2.5YR 4/1}; medium plasticity fines; trace fine to
(16} i _ medium sand; root hairs; stiff, crumbly texture,
7 A ] aoviom
§8-5 4-6-8 ) vk @ 15.0 feet: wet.
04 =
55-6 4710 | s =3 14.5 to 24.0 feet: SILT (MH): dark greemish gray (10GY
(17 T 4/1); medium to high plasticity fines; root hatrs; moist.
,‘ i Té (ALLUVIUM)
§8-7 i 3-5-5 EpE ety
(10) =Ip
55-8 51111 [ SE
(22} B
55-5 34.6 l =
20 I L
REMARKS
@ §5 = samples collected with a split-spoon stinless siee! sampler,

Emcon

40125-001 .07 vch_mw=-28,ged . ..




B8 TOG OF EXPLORATORY BORING

PROJECT NAME  Coffin Butte Landfill BORING NO. MW.25
LOCATION Benton County, Oregon PAGE 20F2
DRILLED BY Geo-Tech Explorations, Inc. REFERENCE ELEV. 242.79
DRILL METHOD  Hollow Stem Auger TOTAL DEFTH 32.5 feet
LOGGED BY John Renda DATE COMPLETED 6/4/99
| B |
SAMPLE ! BLOWS Co |z’ £ .| umo LITHOLOGIC
NUMBER | PER ZHE Bz Z i ZZ | oo DESCRIFTION
| FOOT %é: EE ! i ‘ ‘;; COLUMR
:! |3 |
(10) I 72510 34.0 feet: SILT (MH); continued.

$5.10 . 368

—~
[y
>
—r

dawL T

$5-11 | 487

§§8-12 2-3-5

34.0 to 32.5 feet; CLAY (CL); dark greemsh gray (10Y
3/1); medium to high plasticity clay: trace fine to
coarse, subrounded to well-rounded sand; relict basalt
texture visible; root hairs; stiff; moist. (WEATHERED
BASALT)

85-13 3-4-6

s o i

.

5S-14 4-8-12

5§8-15 5-10-13

85-16 | §-13-15

.

$5-17 ;467

Borng terminated at 28.5 feet.
Split-spoon sampler advanced to 32.5 feet.

1
L)
Ln

|_|11|!_1||l1|1“l_ﬁg—_

'
L]

REMARKS
@ S = samples collesied with a split-spoan suitless stee] sampler.
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WELL DETAILS

Project Number: 40139-001.071 Boring/Well No.: MW.25
Client Name: Valley Landfills, Inc. Top of Casing Elev.. 242.79
Project Name: Coffin Butte Landfill Ground Surface Elev.: 240.39
Location: Benton County, Oregon Installation Date: 6/4/199
Drifler: Geo-Tech Explorations Permit/Start Card No.: 122965
EXPLORATORY BORING
S 4B A. Total depth: 325 ft.
£ 2E | B Dameter 10 in
(= e : s
| &§ —p] > 243.0 Drilling method: Hollow Stem Auger
R— WELL CONSTRUCTION
[ I () 2.4 2428 | ¢ well casing length: 267 ft
T el 0.0 2404 Well casing material: Schedule 40 PVC
1 H“{*U“_ :@ h 50 238.4 D. Well casing diameter: 2 in.
> f.l d E. Well screen fength: 10 ft.
( Well screen type: Machine Slotted
™ Well screen slot size: 0.020 _ in,
F. Well sump/end cap length: 0.5 ft.
J D H G. Well casing height {stickup): 1.5 ft.
H. Surface seal thickness: 2.0 ft.
I. Surface seal material: Cement
il J. Annular seal thickness: 9 ft.
C LI // /@/ 1.0 239.4 K. A.nnuiar seal matetrial: B’entomte Chips
A Y T ot 135 5269 L. Filter pack seal thmkness: \A ft.
. S M. Filter pack seal material: NA
1 X ,:-_I N. Sand pack thickness: 13 ft.
..—-.-::: 0. Sand pack material: 10 x 20 Silica Sand
@ P. Bottom material thickness: 8.5 ft.
N E Q. Bottom material: Bentonite Chips
R. Protective casing material:  Steel
wWell centralizer depths: 13.0 ft.
- 235 216.9 23.5 ft.
v | F} O X 216.4 S. Protective casing diameter; 6.3 in.
+ D : 24.0 216.4
+ PI /7//// ) 3.5 207.9 NOTES:
|[¢——B—>I Well coordinates: Northing: 1181.5 Easting: 2626.8
Instalied by: J. Renda
Reviewed by: &7
Date: 7 jro/55

P GeologyWCOFFIN-B\MW 24-P1 B\MW 25DET. DOC-59'jrenda: |




| | NUMBER OF WELLS NOT
REFERENCED TO FIELD LOCATIONS
TOWNSHIP 10S
N RANGE 4w
SECTION 7 = 6 WELLS
SECTION 8 = O WELLS
SECTION 17 = 3 WELLS
SECTION 18 = 13 WELLS
SECTION 19 = 16 WELLS
SECTION 20 = 2 WELLS
RANGE 5W
SECTION 11 = O WELLS
SECTION 12 = 3 WELLS
SECTION 13 = 16 WELLS
SECTION 14 = 19 WELLS
SECTION 23 = 0 WELLS
N B ‘ SECTION 24 = 11 WELLS
255 [ 164,160
7a__
v ES 176
$Eo ») ©33
3t 3% |
" g w025
o - e ™ ) Coare5/15/0 Y Figure 2-3b h
~ oW JAC VALLEY LANDFILLS, INC.
L] - PP LT Sl COFFIN BUTTE LANDFILL
S 0 2000 4000 eV BENTON COUNTY, OREGON
— FEET PROJECT NO.
S I | 4 ) AN BENEFICIAL USE MAP ),




- NOTICE TO WATER WELL CONTRACTOR

The original and first copy- i E @ E l v

of this report are to be*
STATE ENGINEER, SALEM, ORBGON o0 T 4 - 1972

filed thh the

SALEM. OREGON

WELL REPORT

’W
- Efare OF OREGON "

. (Please type or print)

) thhi;; ::ﬁ:;;:ﬂirge P ATE ENG ! N BEE'wrlﬁej above this line) )

State Permit No.

(1) OWNER: | (10) LOCATION OF WEL.L:
ﬁ ot V"% éL/5S / -[/79 LL County /? c#l M Driller's well number o
Address K~ [ wsc :a’gfg/ — S 1St useton /8 /0 Sx Fu) v

(2) TYPE OF WORK (check): )

New Well Deepening [ Reéonditioning [J
If abandonment, describe inaterial and procedure in Item 12, ~
(3). TYPE OF WELL: | (4) PROPOSED USE (check):

Rotary . Driven [J

Abandon E]

Cable [] Jetted [J Domestie [ Indystrial O Municipal [
Dug ‘00 Bored O _ Irrigation [0 'Test Well T) Other . [].
‘ CASING INSTALLED:  mpeagea  Welded y _
~.” Diam. from .. O ..... ft. to _gé_._ 1. Gage [4 5@.
e Digm. £XOM oo £t 40 o - tt. Gage .i_.r ...
cworeresee” Diam, from i £t to ft. Gage e

Dearing and distance from section or subdivision,cogngr e
P e o7

48

1t. below land surface. Date ?/ /. .5

—Ape -

_.1bs. per square inch. Date . —

Depth at which water was first’ 1nund

Static lével / 7

Artesian pressure

(12) WELL LOG: _. I-)ia'm.‘gter of ‘well below casing ...... é .
Depth drilled 74— £t. Depth of completed well 74-

Formation: Describe color, textu.re, grain size and structu.re of' mafed
and show thickness and nature-of ‘each stratum and” aquifer penetra’
with at least one entry for each change of formation. Report each chang

Q PERFORATIONS: Perforated? [J Yes E’ﬁ; ' position of Static Water Level and “indicate > principal water-bearing str
pe of perforator used ] - .. MATERIAL - From To sw
Size of perforations _in. by _ in. N Yol L _. o . fo) 2‘

e et pei:forations‘trom . to £t. / ALt , it LL b{.&) - 2 |/ é
[ per.toratlbns from 2. to’ . £f. gVD/&I? g/‘?ﬂ d ¥ ‘9&/< / é g&
eoeeeeceorereecanssrcecnemn PECfOTAtiONS from £t. to i | 222 CJ/ Ay e tloe)

- | QAnd e, finvd | ploe (20 |95

(7) SCREENS: Well screen installed? [} Yes. Erﬂ X ] A A A
Manufacturer’s Name OSSN RN~ S s " .

Type . i LD — _~_ 56 | 7%

‘Diam. ... Slot size ........... Set from ft to . f’c N e

Diam. ... STot siZe .. Set from it. to T gt =

(8 WELL TESTS:  Drawioh js amount yter v s

Was a pump test made? [J Yes [¥No _If yes, by whom? o .

Yield: gal./min. with 1t. drawdown after hrs. | ' - - _’ ’: z

v - z " L po
A {Z. - - P s T e e o —— e e =R N
%test AL gal/mn. witht 7 st arawaown attes 2 nrs. - _,; )

Arteslan flow g.p.m.

Depth artesian flow encountered ... 1t

perature of water

Work startew /4 1 Z{ Completed S.De,mé /<L 1

9) CONSTRUCTION:

¢
Well seal—Material used ... (7MZ§

Well sealed from land surface to, 0 B £,
Diameter of well bore to bottom of seal i__...._... in.

& )

Diameter of well bore below seal ... in.

Number of sacks of cement used in well seal sacks
Number of sacks of bentonite used in well seal — sacks
Brand name of bentonite — -
Number of pounds of bentonite per 100 gallons

of water “1bs./100 gals.'
Was a drive shoe used? [] Yes [Zg Plugs ... Slze: location ......... - £t
Did any strata contain unusable water? [J Yes (o]

Type of water? depth of strata

Method of sealing strata off L ..
Was well gravel packed? DAYesL{Zﬁ Size of gravel: ...

. 3 T 7+ RS, ; X

Gravel placed from

Date well drilling’ machme moved off of well g e ;Q# S5 1y

| Drilling Machine Operator’s Certxﬂcation.

This well was constructed under my direct supervisic
Materials used. and information repgrted above are true to 1
best knowle and behef

Signed] 4 L vy A2 22
[ 1gne ] ) achine perator)

Drilling Machine Operator’s License No.

Water Well Confractor’s’ Certlgmaﬁon' ’

This well was drilled under my Jurisd1ct10n and this report
true to the best of owledge and helief, .

Nemerlilid DAY gttt docl] &.}:4//1/45/

(Perso: irm or corporat

t)
Add.ress Z’i?ff’ 1?/ 0/4/6 ;Z‘&OIZ ‘DI'" mlfg&'gz;m )
[Signed] o "(Water Well G trct) T et
ater On actor,
Contractor’s License No cg 37 Date ~ JTCZL LA I97




NOTICE TO WATER ‘WELL CO:
The original and first cop¥
of this report are to be

tiled with the

STATE ENGINEER, SALEM,
within 30 days from thi
of well completion.

MEGEIY

R Au628 197 e REPOR?

STATE' OF OB.EGON

élEl_ TAYE ENGIN E &R type or print)
e
SALEM OR. J050' Dt write above this line)

| e 9 e
% n% State Well No 0 A ‘ I:HA_:LZ
Z ’77; State Permit No. .

(1) OWNER: (10) LOCATION OF WELL:

Name K &f"’ yz' W [y 7%:4’[‘. County #9222 Driller’s well number

Address % y sestton /8§ 1. /OS n L) w.
1 S 7 MAA . Bearing and distance from sectioh or subdivision corner ]

(2) TYPE OF WORK (check): ,

New Well B~ Deepening [1  _Reconditioning [] _ Abandon '

If abandonment, describe material and procedure in Item 12.

(3) TYPE_OF WELL: | (4) PROPOSED USE (check):

(11) WATER LEVEL: Completed well.

Depth at which water was first found

132
ft. below land surface. Datqg// Z/}

Rotary Driven [] . )
Cable [ Jetted O Domestic [#Tndustrial [ Munteipal [, | Statie level /5
Dug 0 _Bored O Irrigation [J Test Well []_Other Tl | Artesian pressure Ibs. per square inch. Date
SING INSTALLED: v i - A
'éc ASING IN o mea ed O welde‘ig 5O (12) WELL LOG: piaméter of well below casing ... &2.....
2.7 Diam. from ....SfZ ... ft. to ... )...... It. Gages. Depth drilled £ Depth of completed well 7
eesseennne” Diam. from ft. to £t Gage cwrrerrrens
. Formation: Describe color, tex‘hu'e. grain size and structure of materi
weeereeere—.” Diam. from t. to #t. Gage w.—weww | and show thickness and nature of each stratum and aquifer penetrat
with at least one entry for each change of formation. Report each change
Q PERFORATIONS; Perforated? [] Yes [A’.- position of Static Water Level and indicate principal water-bearing stra
e of perforator used MATERIAL T _ From To SWI
Size of perforations i ~ “in. by in.
eeeeresarresemereneremeeee. PECTOTations from . to %,
rerecsmsrmmmresresseners. PEYLOTations £rom oo #t. to ft.
eereeeseeeesemansssenmennrr. DEIfOTAtiONS £XOM e e 40 e £ b/ Z/e bfﬂl&ﬂ 43 |74
(LAteR StrAYLM
(7) SCREENS: Well screen installed? [] Yes No ’
Manufacturer’s Name
~ Type Model NO. —eeeeurerrarsisssosssemsernn e e e o
Diam. ... ... Slot size ... .. Set from . to £t — -
Diam. ............ Slot size . Set from 1t. to £t
. Drawdown is amount water level is =
(8) WELL TESTS: lowered below static level
‘Was a pump test made? [J Yes [J No If yes, by whom?
Yield: gal./min. with ft. drawdown after hrs..
” ” . ”
: ” - ” L4 =
P A L J B
Eutterdest 2 2] gal/min. witdt L[ s drawdown atter | hrs.
Artesian flow g.p.m. . - te
perature of water Depth arteslan flow encountered ... . | Work started&ﬂ . / 7 1974, Completed /4}{4 V4 7
4 -
4 D : 20
) CONSTRUCTION: nﬂz ate wel asming shenine moved ot ot wet Sgep /7 13
Well seal—Material used (7. » Drilling Maclllxine Opera;o:st (;erﬁf;cation- direat
This well was cons cted under my 1Tec superv1s1(
Well sealed from land surface to - ft. | Materials used and informatjon eported above are true to 1
Diameter of well bore to bottom of seal ... ? ......... in. best knowle and belief, ?
Diameter of well bore below seal ... .. in. [Signed /% ﬁ /'L,/_ Date . / g - _.
Number of sacks of cement_used in well seal / sacks rilling Machine Operator) Q
Number of sacks of bentonite used in well seal sacks Drilling Machine Operator’s Llcense No.

Brand name of bentonite

Number of pounds of bentonite per 100 gallons
- 1bs./100 gals.
: location ...........-tt.

of water

‘Was a drive shoe used? [J Yes [} No Plugs ......S
Did any strata contain unusable water? [J Yes [f No .

Type of water?
Method of sealing strata off

depth of strata

‘Was well gravel packed? [] Yes No  Size of gravel:

Gravel placed from ... it t0 e £

‘Water Well Contractor’s Certification:

This well was drilled under my Jurisdlctxon and this report
owledge and

/-&K Loa/’/}l DZ/////M
é?}“/

true to the best ofymy

Nam&dl M
Addresst‘ . /&

[Signed] ..

(Water We.ll Con ctor)
Contractor s License No. <52 g /. Date %[f ....... ;19




NOTICE TO WATER v | —’ | ' a;\\) N
SR m&ﬁéﬁ‘:ﬁﬂy Bz v o ﬂ\/l “ofsw-a4

S flled wlth the STATE OF OREGON 1774 7\ State Well No.
 STATE ENGINZZR. sag.‘@,'!bm‘é‘ﬁ FENCINEER (plesse tySe or print) qu " ,
thin 30 daya from e - State Permit No.
of well completi %Aﬂf‘EM ORITON (Do not write above this line) Q °

(1) OWNER: (10) LOCATION OF WETL:

Name Don Helm ) _ county _Benton Driller's well number
Address 66 K. W 1 1is, Oregon ‘__.___3. 1% Section 24; . 1055“1 w.
= . Beaﬂng and distance from sec'don or subd!v!sion corner
(2) TYPE OF WORK (check): . = :
New WellX] Deepening [J . Reconditloning [J,. Abandop [J CE -::, e - -.rrh - 4.‘.‘ - .
If abandonment, :descrlbe material and proced'ure. in Item 13. i A (11) w. ATER LEVEL Comple te d Well -~
(3) TYPE OF WELL: (4) PROPOSED USE (ChOCk)' Depth at which water was ‘tirst tou.nd o 76
g:;:’ g ?:t‘::;‘ g | Domestte - F Industrjal [0 Munteipal [J | Static tevel . . 43 £t. below land sur.tace Data9..]_3..7"
Dug O Bored [0 . | Irrigation [ Test Well [T Other . [ Artesian pressure \ 1'I.;:s per square inch. Date *
. CASING INSTALLED: Threaded [] Welded [X 50 (12) WELL LOG: Diam-.eier of well below casing .8 ____
__.....,......”‘,Diam from - *t #. Gage .Sl Depth drilled 400 ﬂ:. Depth of completed well JA_QO
¥ .Diam. from £t. to ft. Gage -
" Formation: Dacribe color, texture, grain gize and structure of materle
- Diam. from .. ft to ft. G2ge ..o | and show thickness and nature of each stratum and aquifer penetrab
’ . with at least one entry for each change of formation. ‘Report each changs
PERFORATIONS: Perforated? [] XYes [JXNo. position of Static Watcr Level and | indicate ?pﬂnctpal watcr—bc_aﬂng 3tra
e of perforator used v - ... ... MATERIAL :;; e From T | swi
" Bize of perforations 1il, by, in. TQ'Q Soil ' ; Q z
perforations from . to 2. | - Yellow Clay 13 i 1l
ORI perforations from 1. to W R _01_33 & Bouidm*g — 131 QL
... perforations from Z_ft to 2. | _Brown Sandstone soff 24 |33 s
' -| ~Blue Sandatone 33 137 o
(7) SCREENS: Well screen nstalled? [J Yes ¥ No _Black Basalk 27 lana )

4

Manufacturer's Name - “im2ew- | Rlye Rlack Cong. 109 |163%
Type Model No. —.————-2v | _Black Basalt (Broken) 163 1171

Dism. ........... Slot size . .'Set from 1. to # | _Black Bagalt 171 1296
Dism. ... Slot size ... Set from £t to % | _Bleu Black Sandstone Cong 296 1400

. (8) WELL TESTS: Drawdown is amourit water level is - : — —t +_- -

lowered below static level

Was a pump test made? [] Yes ] No If yes, by whom? -

1d: "~ gal/min. with ft. drawdown after . . hrs, |- — 4 _ — _ =
¢ 1nGPH *could fluctugte ; o . o
Pateciete gal./min. with £t drawdown after . hrs, ) — T

esian flow £p-m. 2 . . - . .
perature of water Depth artesian flow encountered .. ft. | Work started . 9=16=T1 10°  completed 9=18=T1 19
CONSTRUCTION: - Date well drilling machine moved off of well 9-18~71 19
Well seal—-Material used Cement Grout Drilling Ma:lllune Opera:::’ste%erﬂtémﬂon' sirect N
This w was cons () under my rec superv1s 3
Well sealed from land surface to 32 . | Materials used and information reported above are true to r

Diameter of well bore to bottom of seal .__....]..:_o. ..... in. best knowledg belief.

Diameter of well bore below seal ...._6_.......;. in. [S1gned] ,ﬁw M Date . 9-}9.:71-19
Number of sacks of cement-used in well seal 6 sacks e Onerator) 1
Number of sacks of bentonite used in well seal ' sacks Drilling Machine Operator’s License’ No
Brand name of bentonite e
Number of pounds of bentonite per 100 gall::ns

Water Well Contractor’s 'Cerﬁffcaﬁon. _

‘ This well was drilled under my jurisdiction and this report
of water 1b3./100 gals. | true to the best of my knowledge and belief.

Was a drive shoe used? Yes [XNo P e S12€ 2 lOCAL

, ed? [ Yes [xNo Flugs e+ locatlon % | Nagie Caaey_lonea..uelﬂl)..illmg Co_TIna )
Did any strata contain unusable .water? [l Yes X] No L . (Person, 2lrm or corporation) = (Type ar print)

Type of water? depth of strata {kdd_l:eqs - ' 959.9.,..-

Method of sealing strata off [Signed] . '_’!// 5
Was well gravel packed? [] Yes [No Szeofgravel: — ... | _ . s %ﬁﬂ Contractor) .
Gravel placed from ft. to . Contractor’s License No. ...+ Date 9'50-71 , 18..




. NOTICE TO WATER WELIL CONTRACTOR
%, The orlginal and first copy of this report

are to be filed with the WATER WELL REPORT

Y/W | —

SALEM, OREGON $7310 ’ (Please type or print)

within 30 days from the date

- 'WATER RESOURCES DEPARTMENT.,. "STATE OF OREGOh E c E l v Eﬁ Well NJQSlw»-;

 of well cgmplgtion- . i &[ ‘eq (Do not write above this lin MAY 9 é‘]Q?Q

Permit No.

(1) OWNER: , .
veme JOhn W1/ Ktrson

Address ) .

2 22N
(2) TYPE OF WORK (check):
New Well Deepening [ Reconditioning ] Abandon [
If abandonment, describe material and procedure in Item 12.

(3) TYPE OF WELL: | (4) PROPOSED USE (check):

OFCPEIgepT,

County @R—E%!“e" well number !
Section T, /Qé R., 5' 129 W

Bearing and distance from section or subdivision corner

1) WATER LEVEL: Completé& well.
Depth at which water was first fiund .ZA

3

Rotary Driven O )
Coble Jetted D) Domestic Eﬁ Industrial [ Municipal [J | Static level ,_3/ . £, below land surtace. Dateﬁ/]
Dug O Bored [ Irrigation [J Test Well [J Othey D | Artesian pressure 1bs per square inch. Date
. 4
.é)CA':EING INST 0 D: '{'Ahroeaded O Welde a?g) (12) WELL LOG: Diameter of well below casing .......é.-..
S~ Dian_L from 1. to ft. Gage ...22Y = | Depth’ drilled , . Depth of completed well
cmmrsssrmy. Diam. from ft. to ft. Gage e >
Formation: Describe color, textuxe xrain ‘slze and structure of materi
e’ Diam. from it. to ft. Gage v | and show thickness and nature of each stratum and aquifer penetra
with at least one entry for each change of formation. Report each chang
PERFORATIONS: Perforated? [J Yes ng.NO- position of Static Water Level and indicate prlncipal water-bearing str
Typ’e of perforator used .. MATERIAL . - From To sSw.
. Size of perforations " in. by * in. "ﬁ;gs,o// . ) « K
rsssserreessmmeemean peTforations from It. to 1. t" g IL I /f
s s PETfOrations from ft. to 2t . /Z ) _//‘71
wrererreeerene. pETfoTations from - 4. to 1. n/ﬁﬁ@/zz, 224/ | /38
h LT (38| 4=
) SCREENS: Well screen installed? [] Yes uNo A I’JM/ID . yors A
Manufacturer's Name ' - R
Type i Model NO. v o
Diam. ... Slot size . Set from ¢t to . -
Diam. ... Blot size ........... . Set from 1. to 1. B
. Drawdown is amourtt water level is =
(8) WELL TESTS: lowered below static level
Was a pump test made? 3 Yes\dNo If yes, by whom? -
L
Yield: . gal./min. with #t. drawdown atter hrs. — -
. " »
Toatedd LU/ ALy /‘{/ﬂam ” > 5 - - 5
Bailer test gal./min. with /X‘?n drawdown atter / hrs. N -
Artesian flow g.p.m. .
. 3
.perature of water Depth artesian flow encountered .. ... ft. | Work started %7 / 178 19 Completed 3 // / 7X
(9) CONSTRUCTION 7"% Date well drilling maénne moved off of well j;//,/ 73 19
Well seal—Material used (p 0/7’!/ Drilling Machine Operator’s Cerﬁﬂoaﬂon.
This well was constructed under my direct supervuu«
W
ell sealed from land surface to ft | Materials used and information reparted above are true to :
Diameter of well bore to bottom of sea. ....... Za...... ........ in. best knowl and belief. .
Diameter of well bore below seal ...._$ SRR | - [Signed] Date ‘5/—/ y )19 :
. A . L. . Date L /L2 ... , 19,
Number of sacks of cement used in well seal /. ‘2 sacks (Drilling Machine ?p exqer) // é 5
How was cement grout pladed? Wﬂd Drilling Machine Operator’s License NO._ M =
' l Water Well Contractor’s Cerﬂﬁc&ﬁon. i
o o " This well was drilled undgr my Jurlsdictlon and thix; repo—r1
true to est f my owledge and belief.
Was a drive shoe used? Yes [ No Plugs ........ Size: location ... ft. N Vi
ame

Did any strata contain unusable water? [] Yes ‘N No

.. Type of water? _depth of strata
Method of sealing strata off

Was well gravel packed? (] Yes. [ﬂNo " Size of gravel: ..

Gravel placed from I ft. to b+ A

Address (ﬂxtqr er.’ °f' f ézﬁ;};‘ m.,)._... . @4(/? (mzaéﬁ ;
2t~ Qong, )

St -
[Signed] ./ {/ (Water Well Contractor)

Contractor’s License No. &S— ... Date \5/ / OC? , 19,

LYTAT AMMNINMYNRTAT OIFDDMO YIR RITAYPOO A Y

------
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o Prafe:'sfonal-' .
- Geotechnical
Services .

.. A1'1-e]n diEA

'F lgures

o FoundatlonEngmeermg, Inc..



ORA

o
DRAIN 3=0.01

-

KEY

; B FE! Test Pit Location (9/2/97)
. ® FE! Boring Lecation (a/4/91 $9/5/97)

M

DATE 10/2/97
H Notee: DOWN, HLN_
. L Site Plan Frovided by Thie! Engineering APPR.
2. Test Pit and Boring Locations are Approximate REVIS.,

PROJECT NC.
Scale: I' = 12 97100184
L 4 h
* [y, FOUNDATION ENGINEERING INC, SITE PLAN FIGURE NO.
., 154 FROFESSIONAL GEOTETHNICAL SERVICES COFFIN BUTTE LEACHATE POND
- Y FEILDMATH ELVD.
- CORVALLIS, OR {7S89-1044 1

B {641) o740 1T (64r) 70770 BENTON COUNTY, OREGON
J

L MAME POET N e




'Ionng & E Test it Logs




Depth Soit and Rock Description Elev. A SPT, ® Moisture, % Instaliations/
- F and Log Samples N-Value
. eet Comments Depth ' ] Racovery Water Table
B 293.0 100
i Soft to medium stiff, fat CLAY; brown, dry 1o 0.¢ : T8-nch
S 1 {damp (Topsoii}. 4N stick-up
2 b o e e 291,0] i1 1/ withno
Very stiff, silty CLAY: brown motiled orange, L 20 i monument.
g 3 | maist (Residual sail). 88 1404
B S 289.0] 4 VZ
4 Stiff, clayey SILT; brown mottied orange, moist, 4.0
; 5 4 relict jointing (Residual soil). ; 4
§3-1-2 R 1-inch PVC
i_“ & pipe.
vosl 284,5] 5173 2dNd
. i g |Dense, silty SAND; grey mottled brown, 8.5 L1 ]
e iron-stained relict jointing, moist, zones of highly
10— waeathered rock (Decomposed to highly 8814 / L B
z, 11 | weathered submarine basalt. / [~ BEcTig;‘fte
T 4 4 19-22.9%
13 R4
{4 _ \ v
I L ik 2782 g1t |
i 19 {Extremely weak to strong SUBMARINE BASALT: N¥Y. | 14.8] g 1.5 ey g
18 |@rey-brown mottled orange, moderately to highly ““., I L1 |
: weathered, very close to close jointed, sand and \{; ~]
. 17 |silt-filled joints (Siletz River Voleanice). e SR 4NY
Lo 3 A 1
19 \.{\ -~ b Sand,
: M =1 5-foot field
M 20- \.{}‘\I\. 85.1.6 !"' siot,
21 ™
- NN
: - :
o 4 ;
: T :
- . YN :
24 Rock becomes slightly weathered and blue-black \{&‘;\ : : Sand.
a5 J below 24 feer, > | 267.7] o L,< ASTOO TS SO0 0 .0 0
B8OTTOM OF BORING : 25,3 ) 55
 Praject No.: 87100184 Boring Log: BH-1
T Surface Efevation: 293 feet (Approx.) Coffin Butte Leachate Pond
Date of Boring:  September 4, 1997 Corva!!is, Oregon
b Foundation Engineering, Inc.
= Page § of 1




i IDepth Soil and Rock Description Elev. A SPT. ® Moisture, % installations/
Aot and Log 1 Samples N-Value .
Feet Comments : Depth E] Recovery E2 RaD., % Water Table
L 292.0 : _ 50 100
: Very stiff CLAY; some silt, brown, mottied, - 0.0 IR I : 18-inch
b moist, high plasticity (Residual soil. dud stick-up
. : H - with no
) / 4 monument.
2.5 | 5521 vy :
- 4 -quy_dgngej s_il?y_S)_ﬁ.ﬁD'} trace gnau_la? Era_vt_ai, “““““ 2.5 : ] |
grey-brown mottied orange, iron-stained, damp to . \EQA;: Y
. 5 1 moist, moderately cemented, refict jointing §5.2.2 i 1-inch PVC
; g [ {Decomposed to high weathered basalz}. 1 L "npt:pe’
ot okt
. g | Trace silt encountered below 7.5 feet. §5-2.3 1 1/
g L |1
et O 282.2] ; {50 {z! A 19-22.97)
7| Extremely weak to strong SUBMARINE BASALT: v © 9.8} gg.0.4 Y ;i :
;11 lgrey-brown mottled arenge, moderately to highty "ltf\ : O : ; I Vg Biﬁ;?na
Co weatherad, very close to close jointed, sand and  [¥) ' Rt I ¥
i 12 |silr-fitled joints {Siletz River Voicanics]. ;T : 1V
o 3 1 1
13 \i}t‘l\
14 Yt / /
Loasd e %V
e T Y, §5-2-5
S
. o 'I1 | %%
17 V.5 2R
-y 18 by ™ /:t /
MR 1 Sand.
19 . _ AN ] 5-foot fiald
; 20 Rock becomes slightly weathered and blue-bfack \fabi\ 55-2-8 slot.
S 21 below 20 fest. : L
o =1~
. 2 g
;o2 AN
24 \{.\vr@ i { P Sand.
25 4 . N 255.?_ SS;ZJ v 2 H brorbvig oo
BOTTOM OF BORING 25.3 0 50
I Project No.: 971 00184 Boring Lug: BH-2
Surface Elevation: 292 feet {Approx.] . Coffin Butte Leachate Pond
Dats of Boring:  September 4, 1997 ~Corvaliis, Oregon
A B Foundation Engineering, Inc.
] = Page 1 of 3




Depth Soit and Rock Description Elev, A SPT. . ® Moisture, % Installations/
e and Log Samples N-Vaiue
Feet Comments Depth [] Recovery B2 RaD., % - Water Table
i L 284.0 o) 50 100
; Soft to medium stiff, fat CLAY; browr, dry 1o 0.0 H L LA 18-inch
[ 1 | damp {Topsaill. stick-up
with no
. 2 / / monumeant.
R I i Uy U e
Drense SAND; some sit, brown-grey motiied .
- 4 {orange, iron-stained relict jointing, damp, weakly UV
5 cemented, fine-grained (Decomposed basalt), $5.3.2 _’ |/ \
5 : 1-inch PVC
% B 4N pipe.
L 7 / /
. g | Soit becomes very dense with trace silt below 7.5 $H.3-3 SQQﬁ o d
9 feet. ' §5-3-4 ‘/ 1%
- 10 : AT 4 1922.97)
' Bentonite
! 11 T ] chips,
Ly 12 _ N
@y - _ i 2g0.7f 5538 1 V]
i 44 |Exsremely weak to strong SUBMARINE BASALT; N[ 183 ' 4%
: ' @rey-brown mottied orange, moderately to highly ™ ’ Eal
., 15 4 weathered, very close 1o close jointad, sand and \f; ™ . .‘.'._.‘(3) /'
stit-filled joints (Siletz River Valcanies). - T S5-3-6
16 N Hdd
La7 LN NdNd
-y 18 NS 40" _
i9 N ‘?‘r_' ] |- Sand.
" ] 5-foot field
} 20+ Rock becomes slightly weathered and biue-black ‘J‘;\ 55-3-7 slot.
“1 g7 {below 20 feet. N
T
.1 22 N
v, T :
i 23 ' SIS
S YAy
] 24 jt_'-‘* _ Sand. -
; 95 N T 28870 o b d [ Ak i ’
BOTTOM OF BORING 25375538 0% 5G
[ Project No.: 87100184 Boring Log: 'BH-3
]_ Surface Elevation: 2394 feet {Approx.) Cnf_t;in Butte Leachate Pond
! Data of Boring: September 5, 1887 Corvaliis, Oregon
1 Foundation Engineering, Inc.
_— . Page 1 of 1




:

£ 2| e
o E -g
=l oz |g]2]| 5| s
Comments s E g8 £ F : Soil and Rock Description
[=) [ Slo| = 3] {
6 inches of ground water infiltration Very stiff CLAY; some silt, dark brown, dry to damp, high
after 4 hours. 1- plasticity, numerous roots, fissured (Residual soil).
;‘ S-1-1 [
Small to medium-sized roots extend | © [WC=19.4 | Dense SAND; some cobbles, trace silt and bouiders, ight |
to 3 feet. 4 §.1.2 [ orange-brown, iron-stained, dry to damp, weakly cemented,
5- 5] seams of high plasticity clay. Soil is composed of
L 6- -3 spheroidally weathered corestones in matrix of il

Hard digging encountered below 6 - ] \decomposed basalt. !
feet. 2'“"’; d'ag’gt?r boulder 5 €73 Very dense COBBLES and BOULDERS; some sand and
encountered at 6.5 feet. 7] gravel, orange-brown, dry to damp, relict volcanic texture,

9- 2t] rock is rounded to angular (Slight to highly weathered
10— =yl basalt in a decomposed matrix).
iy Weak o strong SUBMARINE BASALT; dark gréy mottled |
12- orange, slightly to highly weathered, very close to close
- T I — ical 13- jointed, stained and sand filled joints {Siletz River
est pit sidewalls remained vertical. 14- Volcanics).
Encountered digging refusal at 15 |15~ BOTTOM OF TEST PIT
feet. 16-
17-
18-
19-
Project No.: 97100184 Test Pit Log: TP-1
Surface Elevation: 293 feet (Approx.) Coffin Butte Leachate Pond
Date of Test Pit: September 2, 1997 Corvallis, Oregon
! £ 2| s
=2 |8l2|5 ] s
Comments g E g 2l s Lol Soil and Rock Description

1 a 0 a|6] = [3)

"12 inches of ground water Very stiff CLAY; some silt, dark brown, damp, fissured,
infiltration after 4 hours. 1- B slickensides, high plasticity (Residual soil).

Fine roots encountered to 2 feet. 2= WC =26.9 11] Dense SAND; some cobbles, trace silt, orange brown, |
3 <] iron-stained, damp, weakly cemented, seams of high
4- S.2.p | > plasticity clay to 4.5 feet. Soil is composed of spheroidally
5- - weathered corestones in a matrix of decomposed basalt.
E-
7-
8-
9_

l ) N N £
Hard digging encountered at 10.5 [11- Weak to strong SUBMARINE BASALT; dark grey mottled
feet. 12- o orange, slightly to highly weathered, very close to close

13 jointed, stained and sand-filled joints (Siletz River
1Test pit sidewalls remained vertical. |’ ©~ Volcanics).
Encountered digging refusal at 14 4 BOTTOM OF TEST PIT
feet. 15-
16-
17-
18-
19-

97100184

Project No.:

I Surface Elevation: 285 feet (Approx.)

Date of Test Pit:

September 2, 1997

Test Pit Log: TP-2
Coffin Butte Leachate Pond

Corvallis, Oregon




] 5
3 1E
& - 3 aE- =
B 2 2w = ™ °
£ o | = H] 12 2 1 PR
Comments 2 E s8] = e E Soil and Rock Description
[=] (7] 3]0 = [+] [7]
No ground water infiltration 7 Very stiff CLAY; some silt, dark brown, damp, fissured,
encountered. 1- slickensides, high plasticity (Residual soil).
2= | ggq +1-1.6 /A
3- [wec=25.1 R12553E] Dense SAND; some cobbles, trace silt, orange-brown, ~ |
4- ¢ iron-stained, damp, weakly cemented, seams of high
5- 7] plasticity clay. Soil is. composed of spheroidally weathered
6- AEald __‘ corestones in a matrix of decomposed basalt.
7= | gan + e o e o
M, < Weak to strong SUBMARINE BASALT; dark grey mottled
2 8- - L orange, slightly to highly weathered, close to very close
- Ny ' . jointed, stained and sand-filled joints {Siletz River
: . 10~ v © g Volcanics).
Test pit sidewalls remained vertical. 11 NE A
= v T g
12- ‘-Jrr‘ L
<
13- Y L
- T g
14 '
Encountered digging refusal at 15 |15~ BOTTOM OF TEST PIT
| feet. 16-
17-
18-
19
Project No.: 97100184 Test Pit Log: TP-3
Surface Elevation: 291 feet (Approx.) Coffin Butte Leachate Pond
Date of Test Pit: ~September 2, 1997 Corvallis, Oregon
;‘: 5| e
2 = c(El 8
1 - 2 gla| = w 5
5 [ . w ] w0 3 = P F
Comments 2 E s|8| = L E Soil and Rock Description
a n S|lo) = 3] [
No ground water infiltration Soft to medium stiff SILT; brown, dry to damp (Topsoil).
encountered. 1-
i 2- g e G RN N 1111 1 1 | e
Fine roots encountered to 2 feet. 3. |[WC=183 7 Very stiff CLAY; some silt, brown, damp, high plasticity,
S-4-2 +/-1.3 7/ fissured, slickensides (Residual soil).
4- |wc=33.5 ; /
: 5- Wy
& ]
Medium stiff SILT; orange-brown, moist, relict jointing,
7- blocky {Residual soil).
g- | s43
9_
l 10-
11-
12-
' - : : 13-
Test pit sidewalls remained vertical. 14
15- L
= 16= | 44 v,V S Extremely weak to very weak SUBMARINE BASALT; |
Digging terminated at 17 feet due |17- brown, highly weathered, close to very close jointed, joints
to excavator limitations. 18- re wet and stained (Siletz River Volcanics). [
19- BOTTOM OF TEST PIT
Project No.: 97100184 Test Pit Log: TP-4

.T Surface Elevation: 292 feet (Approx.)

Date of Test Pit:

September 2, 1997

Coffin Butte Leachate Pond

Corvallis, Oregon




Comments

Depth, Inches

Sample #

Location

Class Symbol

Water Table

C. TSF

Symbol

Soil and Rock Description

No ground water infiltration
encountered.

Fine roots encountered to 3 feet.

Test pit sidewalls remained vertical.

Encountered digging refusal at 11
feet on rock shelf.

S-5-1
WC=19.7

$-5-2

=

0.48

-| (Decomposed basalt).

“hweathered corestones in a matrix of decomposed basalt. 1

Medium stiff to stiff SILT; brown, dry to damp (Topsoil}.

Dense, silty SAND; orange-brown, damp, fine-grained

Very dense, sandy COBBLES and GRAVEL; brown, moist,
angular to rounded clasts. Soil is composed of spheroidally

BOTTOM OF TEST PIT

Project No.: 97100184

|
Date of Test Pit:

Surface Elevation: 289 feet (Approx.)

September 2, 1997

Test

Coffin Butte Leachate Pond

Corvallis, Oregon

Pit Log: TP-5

Comments

Depth, Inches

Sample #

Location

Class Symbal

Water Table

C. TSF

Symbol

Soil and Rock Description

No ground water infiltration
___encountered.

Fine roots encountered to 3 feet.

Test pit sidewalls remained vertical.

Digging terminated at 17 feet due
to excavator limitations.

16-
17-
18-
19-

S-6-1
WC=36.1

wWC=27.7
S-6-2

1.3

LY
LY

LY
Y

Soft to medium stiff SILT; brown, dry to damp (Topsoil).

Hard SILT; grey-brown, damp, relict jointing {Decomposed
basalt). Soil breaks into angular, gravel-sized chunks.

BOTTOM OF TEST PIT

Project No.: 97100184

Date of Test Pit:

 Surface Elevation: 282 feet (Approx.)

September 2, 1997

Test Pit Log:. TP-6
Coffin Butte Leachate Pond

Corvallis, Oregon




Comments

Depth, Inches

Sample #

Location

Class Symbol

Water Table

C. TSF

Symbol

Soil and Rock Description

No ground water infiltration

Soft to medium stiff SILT; brown, dry to damp (Topsoil and
residual soil).

encountered.
Lo 2-
3_
4 | Medium dense to dense SAND; some cobbles, ™~~~ =~ ~ ]
ko 5- J orange-brown, damp. Soil is composed of spheroidally
6- o5 e n_\.v:eather_ec_i co[es_.tones_ig a n_'na_trix of_decog'lposed basait. E
7- w4 Dense to very dense, sandy COBBLES and GRAVEL;
_ 8- {43 orange-brown, moist (Moderately to highly weathered
Hard digging encountered below 8 9 \isrr\ f ibasalt in a decomposed matrix). !
] feet. 3 Medium strona 16 strane SURMARINE SAR I Tr s T === o
e : : T < Medium strong to strong SUBMARINE BASALT; dark brown
Test pit sidewalls remained vertical. |10~ N mottled orange, moderately to highly weathered, close to
11- Vv,V < very close jointed (Siletz River Volcanics).
12- BOTTOM OF TEST PIT
13-
14-
15-
L 16-
I 17-
18-
19-
Project No.: 97100184 Test Pit Log: TP-7
| surface Elevation: 291 feet (Approx.) Coffin Butte Leachate Pond

Date of Test Pit: September 2, 1997

Corvallis, Oregon




APPENDIX C
FIELD FORMS



TWG-BORING LOGS - WALLACE GROUP DATA TEMPLATE.GDT - 6/24/21 11:22 - W:\GINT PRO - FILES\BENTLEY\GINT\PROJECTS\21129-1 COFFIN BUTTE LANDFILL.GPJ

CLIENT _CEC, Inc.

The Wallace Group

62915 NE 18th Street, Suite 1
Bend, OR 97701

(541) 382-4707

BORING NUMBER B-01

PAGE 1 OF 1

PROJECT NAME _Coffin Butte Landfill

PROJECT NUMBER _21129-1

PROJECT LOCATION _Corvallis, OR

DATE STARTED COMPLETED GROUND ELEVATION
DRILLING CONTRACTOR GROUND WATER LEVELS:
DRILLING METHOD AT TIME OF DRILLING _---
LOGGED BY CHECKED BY 24HRS AFTER DRILLING _---
NOTES
B
0
T_|ELE o
ag| W 2o MATERIAL DESCRIPTION
u L3 |x-
z< |©
@
0
5
10
15
20

Figure: A - 1




TWG-TEST PITS - WALLACE GROUP DATA TEMPLATE.GDT - 6/24/21 11:24 - W:\GINT PRO - FILES\BENTLEY\GINT\PROJECTS\21129-1 COFFIN BUTTE LANDFILL.GPJ

CLIENT _CEC, Inc.
PROJECT NUMBER _21129-1

The Wallace Group

62915 NE 18th Street, Suite 1
Bend, OR 97701

(541) 382-4707

TEST PIT NUMBER TP-01

PAGE 1 OF 1

PROJECT NAME _Coffin Butte Landfill

PROJECT LOCATION _Corvallis, OR

DATE STARTED COMPLETED GROUND ELEVATION
EXCAVATION CONTRACTOR GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY CHECKED BY 24HRS AFTER EXCAVATION _---
NOTES
B
0
T_|ELE o
ag| W 2o MATERIAL DESCRIPTION
u L3 |x-
z< |©
@
0
5
10
15
20

Figure: A - 1
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