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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: 

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

• Evaluate the site geology and hydrogeology, including stratigraphic units and 
the water-bearing zones as part of Phase II 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.  

• Acquire geotechnical information about the site to satisfy both a Phase I and II 
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. 

• 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 I Site Characterization 

The main objectives of the Phase I 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: 

• 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.  

• 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. 

• 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. 

• 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. 

• 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. 

• 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: 

• Average annual precipitation and monthly distribution of precipitation. 
• Average annual evaporation and monthly distribution of evaporation. 
• Average annual prevailing wind direction and monthly variation in wind 

direction. 
• Average and maximum wind velocities and monthly variations in wind 

velocity. 
• 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:  

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

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

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

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

• 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 II Characterization 

The main objective of the Phase II 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: 

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

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

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

• 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: 

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

• Identify geotechnical considerations, such as settlement and slope stability as 
listed in Phase I geotechnical investigation guidance. 

• Perform additional geotechnical investigations as required by a Phase II 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, Vh 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.1  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.  

 
1 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 I 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: 

• 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.  

• 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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• 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.  

• 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.  

• 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: 

• 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.   

• 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: 

• 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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• Evaluate 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 II Characterization Goals and Tasks 

The Phase II 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:  

• Review lithologic data from test pits, boreholes, and surface mapping. 

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

• Log lithology of cores or cuttings from the proposed borings and test pits and 
test samples as described below. 
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• 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: 

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

• 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).  

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

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

• 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). 

• Conduct a design-level geotechnical engineering analyses focused on providing 
site-specific design criteria based on the project design documents. 
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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.g., 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: 

• 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. 

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

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

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

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

• 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 

Objectives 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:   

• 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.  

• 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. 

• 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. 

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

• 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: 

• 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. 

• 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.   

• 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: 

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

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

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

• 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: 

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

• Atterberg limits following ASTM method D4318 

• 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: 

• Introduction 

• 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: 

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

• Discussion of regional geology and seismicity. 

• Vicinity and site maps illustrating development plans and exploration locations. 

• Test pit and boring logs. 

• Results of the laboratory testing program. 

• Seismic site class, and discussion of seismic-induced hazards per 2019 OSSC 
Section 1803.7. 
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• Slope stability and settlement analysis. 

• Retaining wall and lateral load design criteria. 

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

• Site drainage recommendations. 

• Supplemental Phase II 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. 

• Excavate test pits:  mid August 2021 

• Drill geotechnical borings:  late August – early September 2021 

• Laboratory testing:  fall and winter of 2021 

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



 

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

REFERENCES 

Ausenco Vector.  2011.  Valley Landfills, Inc., Year 2011 Site Development Plan.  
Prepared for Valley Landfills, Inc., by Ausenco Vector, Grass Valley, California.  
Draft, November. 

DEQ.  1992.  Groundwater Monitoring Well Drilling, Construction, and 
Decommissioning.  State of Oregon, Department of Environmental Quality.  
August 24. 

DEQ.  1996.  Solid Waste Guidance, Municipal Solid Waste Landfills.  State of Oregon, 
Department of Environmental Quality.  September 1. 

DEQ.  2020.  Solid Waste Disposal Site Permit No. 306.  Issued by the Oregon 
Department of Environmental Quality, Western Region.  Signed by Brian Fuller, 
July 28. 

EMCON.  1992.  Cell 2 Site Characterization Report.  Prepared for Valley Landfills, Inc., 
by EMCON Northwest, Inc., Portland, Oregon. August. 

EMCON.  1993.  Letter (re:  Response to Review of Cell 2 Site Characterization Report 
for the Coffin Butte Landfill) to A. Eldridge, Oregon Department of 
Environmental Quality, Portland, from E. Tuppan and D. Atwood, EMCON 
Northwest, Inc., Portland, Oregon.  May 21. 

EMCON. 1994. Remedial Investigation and Additional Hydrogeologic Investigation 
Report, Coffin Butte Landfill, Benton County, Oregon. Prepared for Valley 
Landfills, Inc., by EMCON Northwest, Inc., Portland, Oregon. February 4. 

EMCON. 1996a. Preliminary Assessment, Coffin Butte Landfill, Benton County, 
Oregon. Prepared for Valley Landfills, Inc., by EMCON, Portland, Oregon.  
February 28. 

EMCON. 1996b. Remedial Investigation Addendum, Coffin Butte Landfill, Benton 
County, Oregon. Prepared for Valley Landfills, Inc., by EMCON, Portland, 
Oregon. February 28. 



 

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

EMCON.  1997.  Environmental Monitoring Plan, Coffin Butte Landfill, Benton County, 
Oregon.  Prepared for Valley Landfills, Inc., by EMCON, Portland, Oregon.  
February 25. 

EMCON.  1999.  Site Characterization – Cell 3, Coffin Butte Landfill, Benton County, 
Oregon.  Prepared for Valley Landfills, Inc., by EMCON, Portland, Oregon.  June 
11. 

EPA.  1975.  Use of the Water Balance Method for Predicting Leachate Generation from 
Solid Waste Disposal Sites.  U.S. Environmental Protection Agency, Office of 
Solid Waste Management Programs.  Report SW-168. 

EPA.  1984.  The Hydrologic Evaluation of Landfill Performance (HELP) Model.  U.S. 
Environmental Protection Agency, Office of Solid Waste & Emergency 
Response.  EPA/530-SW-84-009.  June. 

OWRD.  1995.  Administrative Rules for Construction, Maintenance and Abandonment 
of Monitoring Wells and Other Holes in Oregon, Chapter 690, Division 240.  
July. 

SEA.  1986.  Coffin Butte Landfill, Geotechnical Investigation. Prepared for Valley 
Landfills, Inc., by Sweet, Edwards & Associates, Inc., Kelso, Washington.  
May 19. 

Thiel.  1998.  Design Report, Leachate Surge Pond, Coffin Butte Landfill, Benton 
County, Oregon.  Prepared for Valley Landfills, Inc., by Thiel Engineering, 
Oregon House, California.  March 16. 

Thiel.  1999.  Design Report, Cell 3A, Coffin Butte Landfill, Benton County, Oregon.  
Prepared for Valley Landfills, Inc., by Thiel Engineering, Oregon House, 
California.  March 25. 

Thiel.  2000.  Year 2000 Site Development Plan, Coffin Butte Landfill, Benton County, 
Oregon.  Prepared for Valley Landfills, Inc., by Thiel Engineering, Oregon 
House, California.  February 29. 

Thiel.  2012.  Coffin Butte Landfill Cell 5A Expansion Construction Drawings 
(Earthworks Only).  Prepared for Valley Landfills, Inc., by Thiel Engineering, 
Oregon House, California.  May 10. 

Thiel.  2013.  Year 2011 Site Development Plan Amendment 1, Coffin Butte Landfill, 
Benton County, Oregon.  Prepared for Valley Landfills, Inc., by Thiel 
Engineering, Oregon House, California.  November. 



 

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

Tuppan.  2003.  Focused risk assessment and feasibility study, Coffin Butte Landfill, 
Benton County, Oregon.  Prepared for Valley Landfills, Inc. Corvallis, by Tuppan 
Consultants LLC, Lake Oswego, Oregon.  September 23. 

Tuppan.  2005.  Environmental Monitoring Plan, Coffin Butte Landfill, Benton County, 
Oregon.  Prepared for Valley Landfills, Inc., by Tuppan Consultants LLC, Lake 
Oswego, Oregon.  December 16. 

Tuppan.  2011a.  Letter (re:  Site Characterization, Cell 4, Coffin Butte Landfill) to H. 
Gao, Oregon Department of Environmental Quality, Salem, from E. Tuppan, 
Tuppan Consultants LLC, Lake Oswego, Oregon.  March 22. 

Tuppan.  2011b.  Environmental Monitoring Plan, Coffin Butte Landfill, Benton County, 
Oregon.  Prepared for Valley Landfills, Inc., by Tuppan Consultants LLC, Lake 
Oswego, Oregon.  March 23. 

Tuppan.  2012.  Environmental Monitoring Plan, Coffin Butte Landfill, Benton County, 
Oregon.  Prepared for Valley Landfills, Inc., by Tuppan Consultants LLC, Lake 
Oswego, Oregon.  October 26 (Rev. 2). 

Tuppan.  2014.  Environmental Monitoring Plan, Coffin Butte Landfill, Benton County, 
Oregon, Revision 3.  Prepared for Valley Landfills, Inc., by Tuppan Consultants 
LLC, Lake Oswego, Oregon.  June 27. 

Tuppan.  2021.  2020 Annual Environmental Monitoring Report, Coffin Butte Landfill, 
Benton County, Oregon.  Prepared for Valley Landfills, Inc., by Tuppan 
Consultants LLC, Lake Oswego, Oregon.  March 4. 

Thornwaite, C. W., and J. R. Mather.  1957.  The Water Balance.  Centerton, N.J.:  
Laboratory of Climatology Publication 8. 

Vector.  2010.  Year 2010 site development plan, Coffin Butte Landfill, Benton County, 
Oregon.  Prepared for Valley Landfills, Inc., by Vector Engineering, Inc., Grass 
Valley, California.  Draft, January. 

 
 



 

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

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 Cell 1 Downgradient
MW-10S, MW-10D, MW-11S, MW-11D Cell 1A Downgradient
MW-20, MW-21 Closed Landfill Downgradient
MW-26, MW-27 Cells 2/3/4/5 Downgradient

Detection Wells
MW-8S, MW-15 Former Leachate Irrigation Fields A/B Downgradient
MW-17, MW-18, MW-19 Cells 1/1A Downgradient
MW-23 Cell 2 Crossgradient
MW-24 Cells 2/3 Crossgradient
P-8 Cell 1
Phillips Domestic Water Quality —

Other Monitoring Well Sites
MW-9S East boundary of property —

Observation Wells/Piezometers
MW-1S, MW-3S, MW-8D, MW-14S, MW-14D, Various —
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 Fields South of Coffin Butte Road Various

Quarry Piezometers
QP-3S, QP-4S, QP-5N, QP-6N, QP-7N Knife River Quarry and Coffin Butte Various

Secondary Leachate Collection System
LDS-2B Cells 2B, 2C Underneath
LDS-3 Cell 3 Underneath
LDS-4 Cell 4 Underneath
LDS-5 Cell 5 Underneath
LDS-WLP (formerly LDS-SP) West Leachate Pond Underneath
LDS-ELP East Leachate Pond Underneath

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

Surface Water
S-1 Background (Soap Creek) Upstream
S-2, S-4 Cell 1, 1A, Closed Landfill Downstream

Underdrains
S-U2 (end of pipe not accessible for sampling) Cell 2C/D & Cell 4 (north half) Underneath
S-U3 Cell 3 Underneath
S-U4 East Leachate Pond Underneath
S-U5 West Leachate Pond Underneath
S-U6 (typically dry-disharges to ditch) Cell 4 (south half) Underneath
S-U7 (Manhole east of cell-not accessible) Cell 5A Underneath

Stormwater Monitoring Program (1200Z Permit)
Outfall (monitored by rock quarry operator) Quarry/part of Cell 1A & Closed Landfill Downstream
Outfall 001 (west end of western bioswale) Cell 1 Downstream
Outfall 002 (northeast end of eastern bioswale) Cells 2/3/4/5 Downstream
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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

MONITORING/OBSERVATION WELLS
MW-1Sa 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-1Da 387,416.66 7,491,201.90 288.50 289.89b 40.0 35-40 34-40 23-34 2 Air Rotary 1977 Weathered/fresh basalt
MW-3Sa 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-3Da 387,396.95 7,490,459.59 284.70 285.94b 54.3 49-54 47-54 26-47 2 Air Rotary 1977 Weathered/fresh basalt
MW-8S 388,038.13 7,493,295.09 240.63 244.01b 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-10Sc 387,660.77 7,489,746.08 289.03 291.42b 41.1 30.1-40.1 25.8-41.1 0-25.8 2 Air Rotary 08/02/85 Weathered basalt
MW-10Dc 387,643.53 7,489,746.11 289.02 291.38b 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 7,489,428.44 274.80 274.71b 31.8 22-32 20-32 0-20 2 Air Rotary 08/05/85 Weathered basalt
MW-11D 387,686.42 7,489,409.28 274.80 274.96b 75.0 65-75 55-75 0-55 2 Air Rotary 08/05/85 Fresh basalt
MW-12S 387,336.24 7,490,830.96 283.80 285.59b 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 7,490,848.71 283.80 285.43b 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 30.1 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 7,493,923.82 233.45 235.66b 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 2,052.21 281.70 284.03b 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 7,490,136.83 277.45 279.67b 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 7,489,529.13 267.70 269.90b 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 7,489,035.48 261.00 263.29b 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 7,488,673.03 256.81 259.22b 21.4 11.3-20.7 9.5-22.5 0-9.5 2 HSA 07/15/93 Clay and gravel
MW-21 388,628.80 7,488,408.71 254.25 256.67b 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 2,857.32 232.73 235.30b 24.2 14.0-23.6 11.0-24.2 0-11.0 2 HSA 07/22/94 Silt
MW-23 388,063.30 7,493,044.16 242.81 244.76b 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 7,492,104.33 273.94 276.76b 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 2,626.80 240.39 242.79b 32.5 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 4.9-9.4 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

   a  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.
   c  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.
  d  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 
Ground 
Level

Elevation
Design

Elevation

 
Below/

Above GL 
to Design 

Ele.a

Boring 
in Cut 
or Fill

Depth to 
Bottom of 

Boring 
(BGL)

Boring 
Bottom 
Depth-

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-2 244.0 244.6 -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 140.0 303.4 386,726.13 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-4 334.2 345.5 -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:
a 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
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Table 4
Geotechnical Testing Program

Hydrogeologic and Geotechnical Characterization Workplan
Coffin Butte Landfill

Sample
Atterburg 

Limits
Particle Size 
Distribution

Standard 
Classification

Moisture 
Content

Ring 
Shear 

Testing

Triaxial 
Shear 

Testing (CU)
Consolidation

Testing

Rock Core 
Compressive 

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 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 X X X X — — — —
 Leachate Pond:  TP-9, TP-10 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.

Core/bulk

Bulk/
composite
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Figure 4
Hydrographs for Development Area Wells
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INFORMATION FROM OTHER REPORTS 















 

 

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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FIELD FORMS 
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TEST PIT NUMBER TP-01

CLIENT CEC, Inc.
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PROJECT NAME Coffin Butte Landfill
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