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1.0 INTRODUCTION

1.1 SITE BACKGROUND

The Hidden Valley Landfill is a closed municipal solid waste (MSW) landfill that began
operations in the mid-1960s and accepted waste until December 31, 1998. The landfill is located
in central Pierce County at 17925 South Meridian Avenue, Puyallup, Washington (Figure 1). The
landfill includes approximately 56 acres of unlined fill and a 30-acre lined cell. The unlined
portion of the landfill was closed in phases under WAC 173-304 (Minimum Functional
Standards for Solid Waste Handling [MFS]) between 1989 and 1993. The lined portion of the
landfill was closed in phases under WAC 173-351 (Criteria for MSW Landfills) between 1998
and 2000. Post-closure activities are performed consistent with Consent Decree No. 032146876
(January 2004) between the Washington Department of Ecology (Ecology), Pierce County and
LRI, and a Post-Closure Care Permit No. 27 016 issued annually by the Tacoma-Pierce County
Health Department (TPCHD). The Consent Decree and associated Cleanup Action Plan,
Groundwater Monitoring Plan, Post-Closure Plan and Landfill Gas Management Plan address
long-term maintenance and monitoring activities at the landfill, establish groundwater points of
compliance and cleanup levels, and tie together the cleanup requirements of WAC 173-340
(Model Toxics Control Act [MTCA]) with the closed landfill requirements of WAC 173-304 and
WAC 173-351.

1.2 HYDROGEOLOGY

Three aquifers underlie the Hidden Valley Landfill. The aquifers are referred to as the Shallow
Perched Aquifer, the Upper Regional Aquifer, and the Lower Regional Aquifer. The Shallow
Perched Aquifer is an unconfined (water table) aquifer that occurs within the Vashon recessional
outwash deposit. The Shallow Perched Aquifer is the uppermost-saturated unit at the site.
Groundwater flow in the Shallow Perched Aquifer at the site is to the northwest with local
components to the north and west. The downgradient extent of the Shallow Perched Aquifer
appears to be limited. The Upper Regional Aquifer is present within Vashon advance outwash
deposits. An intermittent aquitard, referred to as the Vashon till aquitard, is present between the
Shallow Perched Aquifer and the Upper Regional Aquifer. Groundwater flow, water level
gradients, and seasonal water level fluctuations in the Upper Regional Aquifer are similar to the
Shallow Perched Aquifer. The Lower Regional Aquifer is present within the Salmon Springs
advance outwash deposits. The Lower Regional Aquifer is confined and is separated from the
Upper Regional Aquifer by a thick section of low permeability deposits referred to as the Salmon
Springs aquitard.

1.3 REGULATORY BACKGROUND AND SITE
CHARACTERIZATION

Groundwater quality investigations at the Hidden Valley Landfill began in 1982. Subsequently,
the Hidden Valley Landfill became a USEPA Superfund site in April 1989 due to groundwater
detections of nitrate, manganese and volatile organic compounds that occurred due to a release of
leachate. Listing on the federal National Priorities List and later on the state Hazardous Sites List
required LRI to perform an extensive, multi-phase, Remedial Investigation (RI), Feasibility
Study (FS) and Risk Assessment (RA) of the unlined portion of the landfill. Most of the work
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was performed under Consent Order DE 86-S173 which was executed in 1987 and amended by
agreement of the parties in 1988. The RI/FS and RA were finalized in 1992. In preparation for
the 2004 Consent Decree, LRI, Pierce County, the TPCHD and Ecology met over a period of
years to discuss remedial action alternatives, groundwater monitoring results, and data gaps.
These discussions led Ecology to require an additional hydrogeologic evaluation to further
confirm the RI and consider off-site groundwater quality, time trends, and results for both wet
and dry seasons. The results of this study were presented in the Hidden Valley Landfill
Hydrogeologic Report Addendum (December 1998), which provides extensive discussion of the
hydrogeologic features and geochemistry of the Hidden Valley Landfill site.

1.4 CURRENT GROUNDWATER MONITORING PROGRAM

After completion of the RI/FS and the subsequent Hydrogeologic Report Addendum, a
Groundwater Compliance Monitoring Plan (GWMP) was submitted to and approved by the
TPCHD and Ecology in February 2001 in conjunction with the Consent Decree and Cleanup
Action Plan. The GWMP was prepared for the Hidden Valley Landfill in accordance with WAC
173-304 Section 490, WAC 173-351 Sections 400 through 450 and 730(1)(b)(iii), and

WAC 173-340 Sections 410 and 820.

Consistent with the GWMP, certain modifications were approved by the TPCHD and Ecology in
2003 (see TPCHD letter dated April 21, 2003). Since 2003, the groundwater monitoring program
has not changed and has consisted of the following:

e January Wet Season Annual Event; 13 wells in the Shallow Perched Aquifer, 7 wells in
the Upper regional Aquifer, and 3 wells in the Lower regional Aquifer (23 wells total)

e July Dry Season Semi-Annual Event; 13 wells in the Shallow Perched Aquifer and 7
wells in the Upper regional Aquifer (20 wells total)

e April and October Quarterly Events; 8 wells in the Shallow Perched Aquifer and 4 wells
in the Upper Regional Aquifer (12 wells total)

1.5 REVISED GROUNDWATER MONITORING PROGRAM

Ecology has asked that the WAC 173-351-430 Detection Monitoring requirement for Appendix |
total and dissolved metals be included for groundwater monitoring. This requirement includes 15
metals for eight sampling events. The sampling events will occur on a quarterly schedule for four
quarters beginning in July 2014. After completing the first four sampling events, LRI, TPCHD,
and Ecology will meet to review the total and dissolved metals results. If the results do not
indicate groundwater contamination by Appendix I metals has occurred, then four additional
sampling events will be conducted on a semi-annual basis. The semi-annual sampling events
will be scheduled to document seasonal water quality variations including high water table
conditions during the wet season (January) when groundwater can contact waste within the
unlined portion of the landfill. If groundwater contamination by Appendix I metals is indicated,
then monitoring will continue on a quarterly schedule while LRI, TPCHD, and Ecology
determine whether the situation warrants any additional remedial actions or changes in the
monitoring program. For each of the eight sampling events, all 23 monitoring wells listed for the
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current wet season annual event will be included. In addition, all Appendix II parameters will be
included for testing as recommended in Ecology’s draft Periodic Review Report.

1.6 MONITORING NETWORK OPTIMIZATION

At the conclusion of eight sampling events, a parameter and monitoring well optimization
evaluation per the requirements of WAC 173-351-450, Alternate Groundwater Monitoring
Programs, will be completed. This evaluation will consider the cleanup performance monitoring
requirements of WAC 173-340-410(1)(b) and the conformational performance monitoring
requirements of WAC 173-340-410(1)(c), as appropriate. Dependent on the sampling results,
proposed optimization of the monitoring program may include elimination of monitoring wells
that either do not display indications of water quality impacts or provide redundant information,
and elimination of parameters that were not present in groundwater or have a low degree of
contrast between concentrations in leachate and groundwater and therefore are not considered to
be reliable indicators for tracking groundwater cleanup trends at the Hidden Valley Landfill.
Following the parameter and monitoring well optimization evaluation, the GWMP will be
updated as appropriate.

1.7 MONITORING PROGRAM UPDATES

The Hidden Valley Landfill GWMP is being updated to include the addition of Appendix I and
Appendix II parameters for a minimum of eight sampling events. These changes include:

e The addition of constituents to complete the suite of Appendix I and Appendix II
(WAC 173-351-990) parameters measured in the groundwater monitoring wells
sampled for a minimum of eight sampling events

e The addition of constituents to complete the suite of Appendix I and Appendix II
(WAC 173-351-990) parameters measured in leachate and leak detection locations
sampled for a minimum of two annual sampling events

e The inclusion of 23 monitoring wells in the monitoring well network for the next
eight sampling events

e The inclusion of a procedure to reduce the routine compliance monitoring (solid
waste permit detection monitoring and cleanup performance monitoring) in terms of
frequency (from quarterly to semi-annual commencing July 2015), monitored
parameters, and wells included pending data review and final regulatory approval,
such that agreed changes to the GWMP adopted in accordance with the procedure set
forth can be implemented without further amendments to the Consent Decree

e The addition of routine and annual reporting requirements as described in
WAC 173-351-415

1.8 PURPOSE
The purposes and objectives of the revised GWMP are to:

e Specify procedures that will provide an accurate representation of groundwater
quality at background and downgradient wells
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e Identify quality control (QC) procedures to be implemented during sampling
activities and laboratory testing

e Specify data analysis and reporting requirements

e Maintain a database of accurate groundwater information in order to evaluate water
quality trends, regulatory compliance, and the effectiveness of remedial actions at the
landfill

e Satisfy the provisions of Detection Monitoring (WAC 173-351-430) and Cleanup
Monitoring. (WAC 173-340-410)

1.9 SCOPE OF WORK
The work to be performed under the GWMP includes:

e Groundwater monitoring well sampling and water level measurements
e  Water supply well sampling

e Leak detection and leachate sampling

e Data validation, evaluation, and reporting

e Project database maintenance

1.10 PROJECT ORGANIZATION

The TPCHD is responsible for implementing County ordinances and state law governing solid
waste handling. The TPCHD regulated the operation and closure of the Hidden Valley Landfill
and issues a post-closure permit for the landfill which requires groundwater monitoring. Ecology
is the lead agency designated to oversee cleanup of the site under MTCA. LRI is responsible for
ensuring that the required monitoring program is implemented. Pierce County is responsible for
ensuring access to sampling locations over which it has control. Pierce County also serves as the
Trustee of the HVL post-closure fund.

1.11 DOCUMENT ORGANIZATION

The document is divided into the following sections:
Section 1. Introduction
Section 2.  Background and Site Setting
Section 3.  Compliance Monitoring Program
Section 4.  Project Quality Assurance
Section 5.  Data Evaluation and Reporting
Section 6.  Monitoring Program Optimization

Section 7.  References
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2.0 BACKGROUND AND SITE SETTING

The Hidden Valley Landfill contains a lined cell, referred to as the East Development Area,
and an unlined area. The footprint of the unlined area of the landfill is approximately 56
acres. The unlined portion of the landfill was closed in phases during the summer
construction seasons of 1989 (approximately 13 acres), 1992 (approximately 26 acres), and
1993 (approximately 17 acres). The East Development Area was constructed in 1991 and
began accepting refuse in April 1992. The East Development Area includes a 13-acre bottom
composite liner, an 18-acre side slope composite liner, and a leachate collection system.
Leachate collected from the East Development Area is pretreated on-site and discharged to
the Pierce County sewer system. The East Development Area was closed during the summer
construction seasons of 1998 (approximately 11.4 acres), 1999 (approximately 20.4 acres),
and early-2000 (approximately 1.5 acres).

2.1 SITE HISTORY

Hidden Valley Landfill accepted over 8 million cubic yards of solid waste from private and
municipal collection and transfer vehicles. Prior to 1985, small quantities of bulk liquids,
sludges, and larger volumes of industrial waste were reportedly accepted at the landfill.

The results of environmental studies conducted from 1981 through 1985 were used by the US
Environmental Protection Agency (USEPA) to prepare a preliminary assessment and a
hazard ranking score (HRS) of the site. As a result of the HRS, Hidden Valley Landfill was
placed on the National Priority List in April 1989.

A Remedial Investigation/Feasibility Study and Risk Assessment were conducted under the
Ecology Consent Order DE 86-S173. The remedial investigation substantiated findings of
previous studies that showed the landfill had impacted groundwater downgradient of the site.
Contaminants include iron, manganese, chloride, ammonia, nitrate, sulfate, dissolved solids,
and low intermittent levels of volatile organic compounds (VOCs), including benzene,
chlorobenzene, 1,1-dichloroethane, and 1,4-dichlorobenzene.

Groundwater monitoring has been conducted at the landfill on at least a quarterly schedule
since mid-1985. Groundwater data generated from the quarterly monitoring is validated and
input into a Microsoft Office Access (2007) database and into the Ecology EIM database.

Detailed discussions of groundwater quality are included in the Final Remedial Investigation
Report, Hidden Valley Landfill Site (EMCON 1992), and the Hydrogeologic Addendum,
Hidden Valley Landfill (EMCON 1998). For the most recent discussion of groundwater
quality refer to the Hidden Valley Landfill Annual Report for 2013 (SCS Engineers 2014).

2.2 REGIONAL GEOLOGY AND HYDROGEOLOGY

The geology of central Pierce County consists of Pleistocene glacial and glaciofluvial
deposits that include ground moraine, till, and outwash, and interglacial deposits of clay, silt,
sand, and gravel. Deposits from the most recent period of glaciation are designated as the
Vashon Drift. A thin cover of recent alluvial clay, silt, sand, and gravel locally overlie the
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Pleistocene glacial deposits. The Pleistocene deposits are locally underlain by Miocene
fluvial and lacustrine deposits.

The occurrence and movement of groundwater in Central Pierce County is largely controlled
by the local and regional stratigraphy. Permeable glacial outwash (sand and gravel) generally
forms excellent aquifers. Low permeability glacial till and interglacial silt generally restrict
groundwater flow. Groundwater recharge is generally from the infiltration of precipitation.
Groundwater flow directions generally follow surface topography with groundwater
discharge to lakes, rivers, and to Puget Sound.

2.3 LOCAL GEOLOGY

Hidden Valley Landfill is underlain by recessional glacial outwash (sand and gravel) of
Vashon age. The site lies within a former glacial melt-water channel that trends in an east-
west direction. The northern boundary of the channel appears to lie just north of the landfill.
The southern boundary of the channel appears to lie several hundred feet south of the landfill.
Northwest of the landfill (and the outwash channel), the recessional outwash is overlain by
an upper unit of Vashon till. The recessional outwash is underlain by successive layers of
Vashon till (lower till unit) and advance glacial outwash. The Vashon deposits are underlain
by successive layers of Salmon Springs till and interglacial deposits, and Salmon Springs
advance outwash. Summary descriptions of the geologic units are presented below.

Upper Vashon Till

The upper Vashon till forms the uppermost deposit in the northwest corner of the site. The
till is a compacted mixture of gravel, sand, and silt up to 75 feet thick. This unit is
unsaturated, has low permeability, and appears to restrict the vertical and horizontal
movement of water.

Vashon Recessional Outwash

Recessional outwash deposits consist primarily of silty fine to gravelly sand encountered at
elevations ranging from 480 to 425 feet above mean sea level (AMSL). These deposits
average approximately 70 feet in thickness with a maximum thickness of 120 feet in the
northwestern portion of the site.

Lower Vashon Till

The lower Vashon till is composed of dense, silty sand, gravelly sandy silt, and silty sandy
gravel. It underlies the Vashon recessional outwash deposits and ranges in thickness from 9
to 32 feet with an average thickness of 18 feet at the site.

Vashon Advance Outwash

The Vashon advance outwash is an 11- to 50-foot-thick deposit of well-graded, medium
dense to dense, fine-grained sand and gravel present at elevations ranging from 400 to 350
feet AMSL.

Salmon Springs Till

The Salmon Springs till is typically dense to very dense, gravelly silty sand to silty sandy
gravel. It averages 25 feet in thickness and was encountered at elevations ranging from 360
to 340 feet AMSL.
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Salmon Springs Interglacial

Loose to dense interbedded sandy gravels, gravelly sands, and silty sands make up the
Salmon Springs interglacial unit. The interglacial unit ranges from 48 to 65 feet in thickness
and includes wood debris and other organic material. It was encountered at elevations
between 340 and 265 feet AMSL.

Lower Salmon Springs Till

The Lower Salmon Springs till consists of dense, silty sandy gravel and silty gravelly sand
approximately 45 feet thick. The unit was encountered at 280 feet AMSL in the southern
portion of the site.

Salmon Springs Advance Outwash

The Salmon Springs advance outwash consists of loose, permeable fine to medium-fine
gravelly sands to silty sands that make up the lower regional aquifer. The top of this unit was
encountered at an elevation of 225 feet AMSL. The base of the outwash has not been
encountered at this site.

2.4 LOCAL HYDROGEOLOGY

The landfill site is located in the Clover/Chambers Creek (CCC) sub-basin within which
local and intermediate groundwater flow systems dominate. Regional recharge occurs east of
the CCC sub-basin and regional discharge occurs to Puget Sound and the Puyallup and
Nisqually River valleys. Local and intermediate systems occur in smaller basins within the
CCC area.

Three aquifers underlie the landfill: the shallow perched aquifer, the upper regional aquifer,
and the lower regional aquifer. The aquifers are separated by aquitards, which are referred to
as the lower Vashon Till aquitard and the Salmon Springs aquitard.

Primary recharge to all three aquifers occurs off site from infiltration of precipitation, surface
runoff, and snowmelt. Recharge also occurs to the shallow perched and upper regional
aquifers on-site via precipitation and infiltration of runoff. Minimal, if any, recharge to the
lower regional aquifer occurs at the landfill site.

Shallow Perched Aquifer

The shallow perched aquifer is present within the Recessional Outwash deposits of
permeable sands and gravel in the vicinity of the landfill and is not known to be used as a
source of drinking water. The shallow perched aquifer appears to be of limited extent.
Groundwater flow in this unconfined aquifer is generally to the northwest at a gradient of
0.008 to 0.01 ft/ft, with local components to the north and west. The shallow perched aquifer
is not present within about 800 feet northwest of the landfill. The aquifer is recharged from
infiltration of precipitation both on-site and off-site. Seasonal water level fluctuations are as
much as 15 to 20 feet.

Permeability data obtained from single-well hydraulic tests performed in 10 wells screened in
the shallow perched aquifer indicate that the horizontal hydraulic conductivity is typically
about 1 x 10™ cm/sec. The porosity of the aquifer is assumed to be 35 percent, based on
values documented in the scientific literature (Freeze and Cherry, 1979; Fetter, 1988).

9
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Vashon Till Aquitard

The shallow perched and upper regional aquifers are separated by a poorly defined, and
possibly intermittent, layer of Vashon till between 10 to 30 feet thick. The vertical hydraulic
conductivity of the till is estimated to range from approximately 1 x 10~ to 1 x 10 cm/sec
(based on aquifer test data). Vertical hydraulic gradients between the lower Vashon till and
the upper regional aquifer are downward with a gradient of 0.001 to 0.18 ft/ft in the area of
the landfill. Northwest of the landfill, vertical hydraulic gradients between the lower Vashon
till and the upper regional aquifer are upward, possible reflecting the confining nature of the
aquitard and a lack of direct recharge from precipitation.

Upper Regional Aquifer

The upper regional aquifer is present within the Vashon advance outwash deposits of sand
and gravel. This aquifer is confined beneath the lower Vashon till aquitard and is continuous
across the site. Groundwater flow is generally to the northwest at gradients ranging from 0.04
to 0.003 ft/ft, with local components both to the north and the west. The aquifer is recharged
primarily from infiltration of precipitation off-site. On-site recharge to the upper regional
aquifer is from the leakage of the shallow perched through till and/or through areas where the
till is not present. Seasonal fluctuations in the potentiometric surface elevation have, at times,
exceeded 12 feet.

Permeability data obtained from an aquifer test conducted at a pumping well on site and from
single-well hydraulic tests performed in 11 wells screened in the upper regional aquifer
indicate that the horizontal hydraulic conductivity ranges from 5.4 x 107 cm/sec to 1.9 x 10
cm/sec. The porosity of the aquifer is assumed to be 35 percent, based on values documented
in the scientific literature (Freeze and Cherry, 1979; Fetter, 1988).

Salmon Springs Aquitard
The upper and lower regional aquifers are hydraulically separated by a sequence of glacial
till and interglacial deposits (Salmon Springs Aquitard) between 55 and 138 feet thick.

Lower Regional Aquifer

The lower regional aquifer is located in Salmon Springs advance outwash deposits. The
aquifer is confined and appears to be continuous beneath the site. Water level data obtained
from wells MW-14R, MW-20R and BC-4D indicate that the groundwater flow direction in
the lower regional aquifer is to the northeast. The porosity of the lower regional aquifer is
estimated to be approximately 35 percent. The horizontal hydraulic conductivity of the lower
regional aquifer has not been directly tested, but is estimated to be approximately 1 x10

tol x 10~ cm/sec. These estimates are based on data obtained from installing monitoring
wells in the lower regional aquifer and on values documented in the scientific literature for
silty sand to sandy gravel deposits (Freeze and Cheery 1979, Fetter 1998). The recharge area
for the lower regional aquifer is primarily off-site. Little to no recharge occurs to the lower
regional aquifer from on-site sources.
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3.0 COMPLIANCE MONITORING PROGRAM

3.1 MONITORING NETWORK

The groundwater monitoring network includes groundwater sampling at 23 monitoring wells
(13 completed within the shallow perched aquifer, seven completed in the upper regional
aquifer, and three completed in the lower regional aquifer) for eight sampling events, two
drinking water supply wells, and water level measurements at 11 additional monitoring wells.
Monitoring wells MW-10S and 10D are upgradient from the landfill and represent
background water quality conditions. The locations of the monitoring wells are shown on
Figure 2. Water supply wells are shown on Figure 3. Leachate and leak detection samples are
also collected annually.

3.1.1 Groundwater Monitoring

The groundwater monitoring network is summarized below on Table 1. Copies of the well
completion details for wells in the monitoring network are included in Appendix B.

Table 1. Groundwater Monitoring Program Design

Groundwater Monitoring Network (23 wells)

Shallow Perched Aquifer Upper Regional Aquifer Lower Regional Aquifer
MW-10S* MW-18S MW-10D* MW-14R
MW-118§ MW-23$ MW-11D(2) MW-20R
MW-12§ MW-258§ MW-12D MW-26R
MW-13§ MW-28S MW-13D
MW-14S FMMW-01 MW-14D
MW-15§ FMMW-02 MW-15D
MW-17§ MW-18D

* Background well location

3.1.2 Water Supply Wells

Two water supply wells located in the vicinity of Hidden Valley Landfill will be sampled at
the same frequency as the monitoring wells. The wells are located at Corliss Sand and Gravel
(designated WS-Corliss) south of the landfill and at the Paul Bunyan Rifle Range (designated
WS-Paul Bunyan) west of the landfill (see Figure 3). The contact person at Corliss Sand and
Gravel is Denny Long, 253-845-7584. The contact person at the Paul Bunyan Rifle Range is
Robert, 253-988-1825.

Samples will be collected from the outside faucet located closest the well head. Each well
will be pumped until approximately three pore volumes have been removed and/or until pH,
conductivity, and temperature have stabilized. Samples will be collected directly from the tap
with water flowing at a slow rate to avoid sample aeration.

3.1.3 Leachate and Leak Detection Monitoring

The East Development Area includes a leachate collection system. Collected leachate is pre-
treated on site and discharged to the Pierce County sewer system. An untreated leachate
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sample will be collected from a sampling port located at the leachate influent tank such that
only leachate from Hidden Valley Landfill is collected.

The East Lined Area at Hidden Valley Landfill includes a leak detection system between the
primary geosynthetic liner and the secondary composite liner in that portion of the cell which
was constructed over refuse (side-slope liner area). In addition, a groundwater separation
layer is present beneath the main sump for the East Lined Area. Pursuant to Section IIC of
the Stipulation and Agreed Order of Dismissal (Order), LRI is required to implement the
Leak Detection Response Action Plan (RAP, EMCON 1994) once refuse was placed onto the
side slope liner. Major components of the plan include routine monitoring of leachate
quantities and any fluid in the leak detection system, data analysis, record keeping,
delineation of acceptable liner performance levels, response actions, and an outline of how
groundwater impacts would be evaluated in the event that excessive leakage is observed in
the leak detection system.

Liquids in the leak detection system for the side-slope liner and in the groundwater
separation layer beneath the main leachate sump will be sampled at the same frequency as
the monitoring wells, if liquids are present. Samples will be collected from sampling ports
located near the sump riser pipes.

3.2 PARAMETERS AND FREQUENCY

3.2.1 Monitoring Parameters

Analytical methods, recommended sample containers, sample preservatives, and method
hold-times are shown on Table 2. All sample containers will be prepared and provided by
TestAmerica of Denver, Colorado or other Washington State accredited laboratory. For a
summary of specified WAC 173-351-990 Appendix I and Appendix II parameters, refer to
Appendix A.

3.2.1.1 Groundwater

Groundwater samples collected from the monitoring well network will be analyzed for
Appendix I and Appendix II constituents of WAC 173-351-990 which includes field
parameters (pH, conductivity, and temperature), inorganic parameters (alkalinity, ammonia,
nitrate, chloride, sulfate, total dissolved solids, total organic carbon, and total suspended
solids), Appendix I and Appendix II metals (antimony, arsenic, barium, beryllium, cadmium,
calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium,
silver, sodium, thallium, vanadium, and zinc), and VOC:s as listed in Appendix I of

WAC 173-351. These parameters will be included for eight sampling events, after which, the
groundwater program will be re-evaluated (see Section 5.2 Data Evaluation).

12



Table 2. Analytical Methods, Containers, Preservatives, and Hold Times
Groundwater Monitring Plan
Hidden Valley Landfill, Pierce County, Washington

Parameter Units Method* Container Sample Preservation r;):_r;‘::;
Appendix | Monitoring Constituents
Antimony (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Arsenic (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO, 6 Months
Barium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Beryllium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Cadmium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Chromium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO, 6 Months
Cobalt (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO, 6 Months
Copper (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Lead (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Nickel (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO, 6 Months
Selenium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO, 6 Months
Silver (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Thallium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Vanadium (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO;, 6 Months
Zinc (Total & Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Nitrate (NO,”, as Nitrogen) mg/L | EPA352.1/EPA300.0 Plastic/Glass Unpreserved, <6°C 48 Hours
VOCs (list in Appendix A) Ug/L SW8260B/C 3-40mL glass vials pH<2, HCl; <6°C 14 Days
Appendix Il Groundwater Quality Parameters
Calcium (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO;, 6 Months
Alkalinity (as CaCO35) mg/L SM23208B Plastic/Glass Unpreserved, <6°C 14 Days
Ammonia (NH;-N) mg/L EPA350.1 Plastic/Glass pH<2, H,SO,; <6°C 28 Days
Bicarbonate (HCO; as CaCOs5) mg/L SM23208B Plastic/Glass Unpreserved, <6°C 14 Days
Chloride (CI) mg/L EPA300.0 Plastic/Glass Unpreserved, <6°C 28 Days
Iron (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO, 6 Months
Magnesium (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Manganese (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO;, 6 Months
Potassium (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Sodium (Dissolved) mg/L SW6010/SW6020 Acid-washed Plastic pH<2, HNO; 6 Months
Sulfate (SOAQ') mg/L EPA300.0 Plastic/Glass Unpreserved, <6°C 28 Days
Total Dissolved Solids (TDS) mg/L SM2540C Plastic/Glass Unpreserved, <6°C 7 Days
Total Organic Carbon (TOC) mg/L SM5310 Glass pH<2, H,SO, or HCI; <6°C 28 Days
Total Suspended Solids (TSS) mg/L SM2540D Plastic/Glass Unpreserved, <6°C 7 Days
Other Analyses
Cyanide, Total mg/L EPA335.4 Plastic/Glass pH>12, NaOH; <6°C 14 Days
Nitrite (NO,’, as Nitrogen) mg/L EPA300.0 Plastic/Glass Unpreserved, <6°C 48 Hours
Biological Oxygen Demand (BOD) mg/L SM52108B Plastic/Glass Unpreserved, <6°C 48 Hours
Chemical Oxygen Demand (COD) mg/L SM5220C Plastic/Glass pH<2, H,SO,; <6°C 28 Days
Coliform, Total MPN SM9221 Plastic Unpreserved, <6°C 6-24 Hours
Color PCU SM21208B Plastic/Glass Unpreserved, <6°C 48 Hours
Notes:

mg/L = milligrams per liter
Mg/L = microgram per liter
MPN = most probably number
PCU = platinum-cobalt units




Hidden Valley Landfill GWMP

3.2.1.2 Drinking Water Supply Wells

Groundwater samples collected from water supply wells will be analyzed for field parameters
(pH, conductivity, and temperature), inorganic parameters (chloride, ammonia, nitrite,
nitrate, sulfate, chemical oxygen demand, and total organic carbon), color, total metals
(arsenic, iron, manganese, and zinc), and VOCs as listed in Appendix I of WAC 173-351.

3.2.1.3 Leachate and Leak Detection

Leachate and leak detection samples will be analyzed for the same parameters as the
groundwater monitoring wells.

3.2.2 Monitoring Frequency
3.2.2.1 Groundwater

Groundwater sampling will occur on a quarterly schedule for four quarters beginning in July
2014 followed by semi-annual monitoring for an additional four sampling events. This
approach will document seasonal water quality variations including high water table
conditions during the wet season (January) when groundwater can contact waste within the
unlined portion of the landfill. After completing the first four sampling events, LRI will
meet with the TPCHD and Ecology to review the total and dissolved metals results. Semi-
annual monitoring will be implemented as long as no new (unexpected) indications of
groundwater contamination are indicated. Table 3 provides a summary of the proposed
sampling schedule.

Semi-annual events will occur during January (wet season) and July (dry season) of each
year beginning the third quarter of 2015. If sampling activities fall outside the planned
sampling schedule, Ecology and the TPCHD will be notified in advance.

3.2.2.2 Leachate and Leak Detection Systems

Leachate and leak detection monitoring was conducted on a quarterly basis since 2001 and
through part of 2009. Routine leachate and leak detection monitoring was then moved to an
annual schedule and typically has been performed in January of each year.

Leachate and leak detection monitoring will continue with an annual monitoring schedule in
January.

3.3 WATER LEVEL MEASUREMENT LOCATIONS

Groundwater elevations will be measured in monitoring wells within the monitoring network
(all wells listed in Table 3 plus BC-4S, BC-4D, MW-12D, MW-19S, MW-19D, MW-22U,
MW-22C, MW-23D, MW-25D, MW-27S, and MW-27D) during the routine monitoring
events (see Figure 2 for well locations). Efforts will be made to collect each round of water
level measurements within an 8-hour period. Depth-to-water measurements will be obtained
with an electric water level tape. Water levels will be measured to the nearest 0.01 foot. All
measurements will be taken from a marked surveyed point on the top of the PVC well casing.
Measurements will be recorded on a water level form and will include the date, time, and the
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SCS ENGINEERS

sampler’s name. The water level probe will be rinsed with distilled water prior to use in each

well.

Table 3.

Summary of Groundwater Sampling Frequency

Monitoring Well

Quarterly Monitoring

Semi-Annual Monitoring

Q3 2014 - Q2 2015

Q3 2015 - Forward

Shallow Perched Aquifer

MW-10S

MW-118§

MW-12S

MW-13S

MW-14S

MW-15S

MW-178§

MW-18S

MW-23S

MW-25S

MW-28S

FMMW-01

FMMW-02

DU XX XXX X|X]|X|X|[X|X

DU XXX X|[X|[X|X]|X|X|[X|X

Upper Regional Aqu

ifer

MW-10D

MW-11D(2)

MW-12D

MW-13D

MW-14D

MW-15D

MW-18D

XXX | X|X|X]|X

X s | > |>|>x]>x]|x

Lower Regional Aqu

ifer

MW-14R

MW-20R

x| X

x| X

MW-26R

Totals

23

23
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HIDDEN VALLEY LANDFILL

4

PAUL BUNYAN
RIFLE RANGE

LEGEND

€ WATER SUPPLY WELL LOCATION
0 400 800
APPROX SCALE IN FEET
SOURCE: KLEINFELDER
SCSENGINEERS 021400208 | LEL e
o e g — - WATER SUPPLY WELL LOCATION MARCH 2014
2405 140th Averwe NE. St 107 f:m w““ HIDDEN VALLEY LANDFILL FIouRe
P S I - PIERCE COUNTY, WASHINGTON 3

Figure 3. Water Supply Well Location
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4.0 PROJECT QUALITY ASSURANCE

4.1 SAMPLE COLLECTION AND HANDLING

4.1.1 Water Level Measurements

Groundwater elevations will be measured in each well prior to purging. Depth-to-water will be
measured to the nearest 0.01 foot from a surveyed notch in the well casing and recorded on a
dedicated water level summary sheet or FSDS. Water level measurements will include date,
time, and sampler’s name.

4.1.2 Well Purging

Monitoring wells that are not sampled by low-flow sampling techniques because they do not
have a dedicated submersible pump or cannot accommodate deployed pump will be purged to
remove stagnant water from the well casing before sampling. For these wells, three well casing
volumes will be purged using a new, disposable bailer with a nylon cord before collecting
groundwater samples for chemical testing. The three-well casing volume purging method will be
based on depth-to-water and volume of water in the well.

Wells using low-flow sampling techniques because they have dedicated or are appropriate for
deployable pneumatic pumps will follow low-flow sampling techniques until monitored
parameters are within the criteria identified and conditions appear stable. At the time of
sampling, the rate at which the well is sampled will be equal to or less than the purging rate.

A current summary of wells with dedicated pumps can be found in Table 4.

Table 4. Well Location and Equipment Type

Location and Equipment Allocation

Dedicated Pump Pump Deployable Other (Type)

MW-10S MW-14R MW-11S MW19D WS-Corliss (Grab)
MW-10D MW-18S MW-11D(2) | MW-23S WS-Paul Bunyan (Grab)
MW-12S MW-18D MW-13S MW-25S

MW-12D MW-20R MW-15S MW-26R

MW-13D MW-26R MW-15D MW-28S

MW-14S MW-17S FMMW-01

MW-14D MW-18S FMMW-02

Grab = Location is sampled from port; pump not accessible.

4.1.3 Field Measurements

Accurate documentation of field activities and measurements will be maintained using field log
books and field data forms. Entries will be made in sufficient detail to provide an accurate record
of field activities without reliance on memory. Field log entries will include a description of task
activities, names of individuals present, names of visitors, weather conditions, etc. All entries
will be legibly entered in ink, dated, and initialed.
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Sampling data will be recorded on a FSDS. Recorded data will include field measurements (pH,
conductivity, and temperature); the type, number, size of container, and preservative (if any)
used for sample collection.

Field meters will be calibrated before measurements are taken. Calibration dates, times, and
procedures, and results will be recorded in a field logbook or equivalent field sheet.

4.1.4 Sample Collection
Groundwater samples will be collected using the following procedures:

Equipment Calibration

Field meters will be calibrated daily before measurements are taken and re-calibrated during the
course of sampling as necessary. Calibration dates, times, procedures, and results will be
recorded calibration-specific field sheets.

Water Level Measurements

Groundwater elevations will be measured in each well prior to purging. Water depths will be
measured to the nearest 0.01 foot from a surveyed notch in the well casing and recorded on a
FSDS or water level summary form. Each round of water level measurements will be obtained
within a short period, not to exceed more than several days. Water level measurements will
include date, time, and sampler's name and be included on either the sampling FSDS or a water-
level measurement summary form.

Well Purging and Field Parameters.

Field parameter measurements will be collected from a portable multiparameter meter and in-line
flow through cell (if using low flow sampling techniques) to determine if water quality
parameters have stabilized as appropriate for each sampling method (discussed below). Field
parameter measurements will be recorded to the following standards:

e pH to +0.01 units
e Temperature to 0.1 C
e Conductivity to =1 uS/cm (measured specific conductance <1,000 uS/cm).

Purging will continue until field parameters have stabilized. Field parameters will be considered
stable when three consecutive readings for each stabilization parameter fall within +10 percent.
Rigid numerical criteria for stabilization (as opposed to evaluating the slope of the graphs of the
parameters vs. time) can be problematic as the ability of numerical criteria to identify stability is
influenced by the accuracy and repeatability of field instruments, flow rate, and duration between
measurements. The frequency of readings will therefore be based on the time required to purge
one volume of the flow cell. For example, a 500-ml flow cell purged at a rate of 250 ml/minute
will be purged in two minutes, so readings should be at least two minutes apart. If the flow rate is
100 ml/min, the readings should be at least five minutes apart, etc. USEPA Guidance suggests
that readings be obtained between three and five minutes apart. Therefore, the minimum time
allowed between readings will be three minutes. As noted above, stabilization is achieved after
three consecutive readings fall within 10 percent.

22



Hidden Valley Landfill GWMP

Well Purging and Sampling
Monitoring wells will be purged and sampled as appropriate to the sampling method being used.
Each well will be purged with one of the following methods:

e A “low flow” dedicated electric submersible pump or pneumatic positive
displacement pump with dedicated polyethylene tubing (QED Well-Wizard™)

e A disposable bailer or a decontaminated Teflon bailer secured with nylon cord
e A peristaltic pump fitted with silicon and polyethylene tubing

Low flow purging and sampling is the preferred method used for the Hidden Valley Landfill
monitoring program. Each dedicated or deployed bladder pump is positioned with its inlet
located within the screened interval of the well. Each well’s optimal pumping rate (between 100
mL/min and 500 mL/min) results in minimal drawdown of the initial static water level.

If groundwater monitoring wells are sampled using a disposable bailer due to access restrictions,
pump failures, or insufficient water for pump operation, three well casing volumes will be
purged before collecting groundwater samples for chemical testing. During purging, field
measurements of pH, temperature, and conductivity will be measured and recorded on a FSDS.
Field measurements will, at a minimum, be obtained after the removal of each well casing
volume. The parameters will be measured with either a flow cell or from a sample collected in a
clean container from the bailer. The parameters will be required to stabilize as discussed to
within £10 percent between consecutive pore volume removals before obtaining a sample.

The use of a peristaltic pump is acceptable as an alternative sampling technique. This pump will
be fitted with disposable silicon and polyethylene tubing. The discharge end of the tubing should
be fitted to an in-line flow-through cell and should be used to monitor field parameters of pH,
temperature, and conductivity. Purging will continue until field parameters have stabilized. Field
parameters will be considered stable when three consecutive readings fall within £10 percent.

Water purged from the monitoring wells at the Hidden Valley Landfill will be collected and
disposed of at the Hidden Valley Landfill leachate pre-treatment plant, or other approved
disposal facility.

Sampling equipment that is not dedicated to a given well will be replaced or decontaminated
prior to each use by using the decontamination procedures outlined in Section 4.1.6. Samplers
will wear new nitrile or chemical resistant-type gloves at each sampling location.

Sample Collection Order

Groundwater samples will be collected in the following order:
e Field parameters (pH, conductivity, temperature)
e Inorganic parameters (as listed in Appendix I)
e VOC:s (as listed in Appendix I)

e Geochemical and leachate indicator parameters (as listed in Appendix II)
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e Metals (as listed in Appendix I and II)
All samples will be transferred in the field from the sampling equipment into containers prepared
by the laboratory for the given parameters.

Field Filtration

Groundwater samples collected for dissolved parameters will be filtered at the time of sample
collection. A disposable 0.45-micron, in-line filter will be attached directly to the discharge tube
of the pump and allowed to flush (approximately 3 filter volumes). Each in-line filter will be
used only once. If a well is purged and sampled with a bailer, an in-line filter will be directly
attached to the bailer and allowed to flush before filling the appropriate laboratory prepared
container.

4.1.5 Sample Labeling, Shipping, and Chain-of-Custody Protocol
4.1.5.1 Sample Labeling

Each sample will be assigned an alphanumeric identification code that will be used to identify
the site and location, date, and sample collection. The prefix “HVL” will be used to identify the
site. A six-digit date identifier for the sample collection date will follow the site prefix. The final
two digits are a sequential number designating the sample collection order. For example, “HVL-
012004-01” would indicate the first sample was collected on January 20, 2004 at the Hidden
Valley Landfill site.

A FSDS will be kept for each sample, except trip blanks. The FSDS will identify the source of
the sample, the sample code, and field measurements and observations.

Sample container labels will be completed before or immediately after sample collection.
Container labels will include the following information:

¢ Project name and number
e Sample identification code
e Name of collector

e Date and time of collection
e Analyses requested

e Preservative (if any)

4.1.5.2 Sample Preservation and Shipment
Water samples will be shipped to the laboratory within 24 hours of collection as follows:

e Sample containers will be transported in a sealed, iced cooler or other suitable
shipping container

e Glass bottles will be separated by absorbent, shock-absorbing material to prevent
breakage and leakage
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e Ice or blue ice, sealed in separate bags, will be placed into each shipping container
with the samples

e A Chain-of-Custody/Laboratory Analysis Request Form will accompany each sample
shipment in a sealed plastic bag taped to the inside lid of the shipping container

e The laboratory’s name and address and sampler’s return address will be placed on
each container before shipping

4.1.5.3 Chain-of-Custody Protocol

Sample handling will follow formal chain-of-custody procedures. Once a sample is collected, it
will remain in the custody (possession, under control, or in a secure area) of the sampler or other
qualified personnel until shipment to the laboratory. Upon transfer of sample container(s) to
subsequent custodian, a Chain-of-Custody/Laboratory Analysis Request Form will be signed by
the persons transferring custody of the sample container(s). A signed and dated custody seal will
be placed on each shipping container prior to shipping. Upon receipt of samples at the
laboratory, the shipping container seal will be broken, and the condition of the samples will be
recorded by the receiver. Chain-of-custody records will be included in the final analytical report
prepared by the laboratory.

4.1.6 Additional Procedures
4.1.6.1 Equipment Decontamination

Non-dedicated/non-disposable groundwater sampling equipment will be decontaminated before
each use with the following procedure:

e Non-phosphate detergent (Liquinox or Alconox) and tap water wash
e Tap water rinse
e Distilled water rinse

The electric groundwater level tape will be rinsed with distilled water between each well use. For
locations where a peristaltic pump or bailer is used, new polyethylene tubing and new bailer cord
(monofilament nylon) will be used at each well. For locations where a dedicated pump is used,
no decontamination of the pump or tubing is required. Drilling and down hole sampling
equipment will be hot-water pressure washed before arriving at the site, before departing the site,
and between drilling locations.

4.1.6.2 Residuals Management

Residual water and other liquids generated from purging and sampling of monitoring wells,
pressure washing of drilling equipment, and the decontamination of non-dedicated sampling
equipment will be collected and be taken to the pre-treatment plant for disposal.

Used disposable clothing and equipment will be handled as solid waste. Disposable items will be
placed in plastic bags and disposed of at the landfill.
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4.1.6.3 Surveying

Monitoring wells will be surveyed by a registered surveyor. Each location will be surveyed for
ground surface elevation (to the nearest 0.1 foot), horizontal position (to the nearest 1.0 foot),
and well casing rim (to the nearest 0.01 foot). A small notch will be filed into the well casing rim
indicating the surveyed point. Vertical surveys will be of third-order accuracy. The horizontal
datum will be the Washington State Plane Coordinate System, and the vertical datum will be the
North American vertical datum of 1988 (NAVDS&S). Existing groundwater monitoring well
elevation data will be converted to NAVDS88 for continued use.

4.1.6.4 Well Operation and Maintenance

Monitoring wells will be maintained to meet well integrity, security, and design performance
standards throughout the duration of the monitoring program. Monitoring wells will be regularly
monitored for maintenance issues. Sounding of total well depths will be conducted on an annual
basis. Well conditions will be inspected for security or vandalism issues and noted during each
monitoring event.

4.1.6.5 Employee Health and Safety

A site specific health and safety plan will be followed during sample collection activities to
protect workers from potential site hazards WAC 173-351-410(1)(g). This plan will be updated
periodically as site conditions may change.

4.2 ANALYTICAL PROCEDURES AND DATA HANDLING
4.2.1 Analytical Procedures

Samples collected for chemical analysis will be collected in containers prepared and provided by
a State of Washington accredited laboratory. Sample containers will be selected and preserved as
shown below. Routine analysis of environmental samples will be performed using the following
methods:

Appendix | Parameters:

e Volatile organic compounds by SW8260 VOCs by Gas Chromatography/Mass
Spectrometry (GC/MS)

e Metals by SW6010 and SW6020 Inductively Coupled Plasma-Atomic Emission
Spectrometry (ICP-AES) for Metals and Trace Elements and Inductively Coupled
Plasma-Mass Spectrometry (ICP-MS)

e Nitrogen (as nitrate) by EPA Method 300.0, Inorganic Anions, lon Chromatography
Appendix Il Parameters:

e Metals by SW6010 and SW6020 Inductively Coupled Plasma-Atomic Emission
Spectrometry (ICP-AES) for Metals and Trace Elements and Inductively Coupled
Plasma-Mass Spectrometry (ICP-MS)
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e Nitrogen (as ammonia) by EPA Method 350.1, Colorimetric, Automated Phenate

e Alkalinity (Total and Bicarbonate) by SM 2320B, Alkalinity, Total (Hydroxide,
Carbonate and Bicarbonate) by Titrimetry, pH 4.5

e Chloride and sulfate by EPA Method 300.0, Inorganic Anions, Ion Chromatography

e Total dissolved solids by SM2540C gravimetric analysis of total dissolved solids
dried at 180°C.

e Total Suspended Solids by SM 2540D, gravimetric analysis total suspended solids
dried at 103 - 105°C.

e Total organic carbon by method SM 5310B, High Temperature Combustion Method

Analytical methods and method reporting limits are summarized in Appendix A relative to site-
specific water quality criteria and groundwater protection standards (WAC 173-200).

4.2.2 Data Validation

Laboratory reports will be reviewed in a manner consistent with the USEPA 2010 Functional
Guidelines for Inorganic Data Review and the USEPA 2008 Functional Guidelines for Organic
Data Review. Data that do not meet quality metrics will either be assigned qualifiers to restrict or
modify use, or will be rejected. Modification of use and rejection of data will be documented in
data validation summary reports. A validation summary will be included with each report
submitted to the TPCHD and Ecology.

4.3 QUALITY ASSURANCE AND QUALITY CONTROL

4.3.1 Documentation of Field Activities

Accurate documentation of field activities (e.g., measurements of pH, conductivity, and
temperature) will be maintained using field logbooks, field data forms, correspondence records,
and photographs. Entries will be made in sufficient detail to provide an accurate record of field
activities without reliance on memory. Entries will be legibly entered in ink, dated, and initialed.
When photographs are taken, the project number, date, picture number, and description of the
photograph will be entered in the field logbook.

4.3.2 Field Quality Control
4.3.2.1 Quality Control Samples

Field quality control samples consisting of field blanks, trip blanks, and duplicate samples will
be included in each sampling event. Quality control samples, except trip blanks, will be labeled
such that they are "blind" to the laboratory. Duplicate groundwater samples will be obtained by
alternately filling like sample bottles for two sample sets until the containers are full.
Approximately 10 percent of groundwater samples will be collected as duplicates. Duplicate
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sample collection locations will be chosen at random before each sampling event to represent the
anticipated range of groundwater chemistry likely to be found.

Trip blanks will be collected when VOC analyses are requested. Pre-filled sample bottles
containing VOC-free water will be provided by the laboratory, will accompany the shipment of
sample bottles to the site, and will return to the laboratory for analysis with the sample shipment.
Trip blanks will be included at a frequency of about 10 percent of groundwater samples to be
analyzed for VOCs.

If non-dedicated sampling equipment is used, field equipment rinsate blanks will be collected at
a frequency of approximately 10 percent of the samples collected with non-dedicated equipment.
An equipment rinsate sample will be collected by rinsing distilled water over decontaminated
reusable or disposable sampling equipment.

4.3.2.2 Field Activity Review

Field documentation will be reviewed upon completion of the event to insure completion of the
event and that documentation was collected as specified in the plan. If any issues are noted, a
corrective action may be initiated.

4.3.3 Analytical Quality Control
4.3.3.1 Laboratory Quality Control Samples

Laboratory quality control samples consisting of method blanks, matrix spikes/matrix spike
duplicates, surrogate spikes, and duplicate samples will be analyzed during each sampling event
at the following frequencies as defined in Test Methods for Evaluation Solid Waste,
Physical/Chemical (SW 846)Methods (USEPA 1996).

e Duplicate analyses will be analyzed at a rate of approximately five percent of the
samples per event. Organic compounds will be analyzed as matrix spike duplicates.
Metals and inorganic parameters will be analyzed as laboratory duplicates.

e Approximately five percent of the samples will be spiked with selected target analytes
and analyzed to assess potential matrix effects.

¢ One method blank will be analyzed for every 20 samples (at a minimum), and for
each sample batch.

e A laboratory control sample will be included with each sample batch.
4.3.3.2 Laboratory Reporting Requirements
The laboratory will be required to submit the following summary data and QC information:

e Cover letter for each sample batch that includes a summary of any quality control,
sample, shipment, analytical problems, and documentation of internal decisions
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regarding data quality (if made). Data concerns will be outlined and final solutions
documented

e A copy of the signed chain-of-custody form for each batch of samples

e Sample concentrations reported consistently using appropriate units and to the
appropriate number of significant figures

e For samples were concentrations were not detected based on the method, both the
lower (method detection limit) and upper limit (method reporting limit, practical
quantification level) of detection for each compound will be reported for each sample

e Dates of sample receipt, preparation, and analysis

e Results of all laboratory quality control samples
4.3.3.3 Laboratory Accreditation

Laboratory analyses will be performed by an accredited laboratory in accordance with WAC
Chapter 173-35, accreditation of environmental laboratories.

4.3.4 Corrective Action

Corrective actions consist of handling nonconformance or noncompliance issues with either the
laboratory or field activities with the established quality assurance requirements, and alterations
to sampling procedures or locations due to uncontrollable circumstances. Deviations from the
sampling plan will be documented in a field logbook and in the project file. These deviations will
be noted as part of the routine and annual report program.

Laboratories must adhere to standard operating procedure guidelines and specifications. When
instrument response, quality control sample results, or blank analyses indicate exceedances of
control limits, the cause of the exceedance must be determined and documented as part of the
laboratory reporting process.
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Table 5. Analytical Program and Water Quality Criteria

Groundwater Monitring Plan
Hidden Valley Landfill, Pierce County, Washington

Water Quality Criteria

Parameter Units Method Typical MRL
WAC 173-200 | Site Specific Primary MCL

Appendix | Monitoring Constituents
Antimony (Total & Dissolved) mg/L SW6010/SW6020 0.002-0.05 -- -- 0.006
Arsenic (Total & Dissolved) mg/L SW6010/SW6020 0.005 0.00005 -- 0.01
Barium (Total & Dissolved) mg/L SW6010/SW6020 0.001-0.005 -- -- 2
Beryllium (Total & Dissolved) mg/L | SW6010/SW6020 | 0.001-0.005 - - 0.004
Cadmium (Total & Dissolved) mg/L SW6010/SW6020 0.005 0.01 -- 0.005
Chromium (Total & Dissolved) mg/L SW6010/SW6020 0.002-0.005 0.05 -- 0.1
Cobalt (Total & Dissolved) mg/L | SW6010/SW6020 0.01 - - .
Copper (Total & Dissolved) mg/L SW6010/SW6020 0.002-0.01 1 -- 1.3
Lead (Total & Dissolved) mg/L SW6010/SW6020 0.001-0.002 -- -- 0.015
Nickel (Total & Dissolved) mg/L SW6010/SW6020 0.002-0.02 0.05 - .
Selenium (Total & Dissolved) mg/L SW6010/SW6020 0.005 0.01 -- 0.05
Silver (Total & Dissolved) mg/L | SW6010/SW6020 0.01 -- - -
Thallium (Total & Dissolved) mg/L | SW6010/SW6020 | 0.001-0.005 0.05 - 0.0005
Vanadium (Total & Dissolved) mg/L SW6010/SW6020 0.01 -- -- -
Zinc (Total & Dissolved) mg/L | SW6010/SW6020 0.01 5 - .
Nitrate (NO32', as Nitrogen) mg/L EPA352.1/EPA300.0 0.2 10 10 10
1,1,1,2-Tetrachloroethane Mg/L SW8260B/C 0.5 -- - B
1,1,1-Trichloroethane Hg/L SW82608/C 0.5 0.2 - 200
1,1,2,2-Tetrachloroethane Mg/L SW82608B/C 0.5 - - _
1,1,2-Trichloroethane Hg/L SW82608/C 0.5 - - 3
1,1-Dichloroethane bg/L SW82608/C 0.5 1 . .
1,1-Dichloroethene Mg/L SW8260B/C 0.5 -- - 7
1,2,3-Trichloropropane Mg/L SW82608/C 1 - - -
1,2-Dibromo-3-Chloropropane hg/L SW8260B/C 2 - - 9
1,2-Dichlorobenzene Mg/L SW8260B/C 0.5 -- - B
1,2-Dichloroethane Hg/L SW82608/C 0.5 0.5 - 5
1,2-Dichloropropane Hg/L SW82608B/C 0.5 0.6 - 5
1,4-Dichlorobenzene Mg/L SW82608/C 0.5 4 1.82 0.75
2-Butanone (MEK) ug/L SW82608/C 6 - - .
2-Hexanone pg/L SW8260B/C 5 -- - _
4-Methyl-2-pentanone (MIBK) Mg/L SW82608B/C 5 -- - B
Acetone ug/L SW82608/C 10 - - _
Acrylonitrile hg/L SW8260B/C 20 0.07 N _
Benzene pg/L SW8260B/C 0.5 1 B 5
Bromochloromethane Hg/L SW82608/C 0.5 - - -
Bromodichloromethane Hg/L SW82608/C 0.5 0.3 -- -
Bromoform hg/L SW8260B/C 0.5 5 N __
Bromomethane Mg/L SW8260B/C 0.5 . B _




Table 5. Analytical Program and Water Quality Criteria

Groundwater Monitring Plan

Hidden Valley Landfill, Pierce County, Washington

Water Quality Criteria

Parameter Units Method Typical MRL
WAC 173-200 | Site Specific Primary MCL

Carbon disulfide Mg/L SW82608B/C 0.5 -- -- --
Carbon tetrachloride Mg/L SW82608/C 0.5 0.3 -- 5
Chlorobenzene Mg/L SW82608B/C 0.5 -- - --
Chloroethane Mg/L SW82608/C 0.5 - -- -
Chloroform Mg/L SW82608/C 0.5 7 - --
Chloromethane Mg/L SW82608/C 0.5 - - --
cis-1,2-Dichloroethene Mg/L SW82608B/C 0.5 -- - 70
cis-1,3-Dichloropropene Mg/L SW82608/C 0.5 -- - --
cis-1,4-Dichloro-2-butene Mg/L SW82608/C 3 -- - --
Dibromochloromethane Mg/L SW82608/C 0.5 0.5 -- --
Dibromomethane Mg/L SW82608/C 0.5 -- - --
Dichlorodifluoromethane Hg/L SW82608/C 2 -- -- --
Ethylbenzene Mg/L SW82608B/C 1 -- - --
lodomethane Mg/L SW82608/C 1 - - --
Methylene Chloride Mg/L SW82608/C 2 5 - --
m-Xylene & p-Xylene Mg/L SW82608/C 0.5 -- - 10,000
o-Xylene Hg/L SW82608B/C 0.5 - - 10,000
Styrene Hg/L SW82608/C 0.5 - - 100
Tetrachloroethene Mg/L SW82608/C 0.5 0.8 - 5
Toluene Mg/L SW82608/C 0.5 - -- 1000
trans-1,2-Dichloroethene Hg/L SW82608/C 0.5 - - 100
trans-1,3-Dichloropropene Mg/L SW82608/C 0.5 -- -- --
trans-1,4-Dichloro-2-butene Mg/L SW82608/C 3 -- - --
Trichloroethene Mg/L SW82608/C 0.5 3 -- 5
Trichlorofluoromethane Mg/L SW82608B/C 0.5 -- -- --
Vinyl acetate Mg/L SW82608/C 3 -- - --
Vinyl chloride g/L SW82608B/C 0.5 0.02 - 2
Appendix Il Groundwater Quality Parameters
pH SuU Multimeter Probe -- 6.5-8.5 -- --
Conductivity mS/cm Multimeter Probe -- - 700 --
Temperature deg-C Multimeter Probe -- -- -- --
Calcium (Dissolved) mg/L SW6010/SW6020 0.2 -- -- --
Alkalinity (as CaCOs) mg/L SM2320B 5 -- -- -
Ammonia (NH;-N) mg/L EPA350.1 0.1 - - -
Bicarbonate (HCO; as CaCOs,) mg/L SM2320B -- -- --
Chloride (CI) mg/L EPA300.0 4 - 250 -
Iron (Dissolved) mg/L SW6010/SW6020 0.1 0.3 0.3 -
Magnesium (Dissolved) mg/L SW6010/SW6020 0.1-0.2 -- -- -
Manganese (Dissolved) mg/L SW6010/SW6020 0.001-0.005 0.05 0.05 -




Table 5. Analytical Program and Water Quality Criteria

Groundwater Monitring Plan

Hidden Valley Landfill, Pierce County, Washington

Water Quality Criteria

Parameter Units Method Typical MRL
WAC 173-200 | Site Specific Primary MCL

Potassium (Dissolved) mg/L SW6010/SW6020 2-3 - - _
Sodium (Dissolved) mg/L SW6010/SW6020 1 - - -
Sulfate (SO,%) mg/L EPA300.0 0.2 250 250 -
Total Dissolved Solids (TDS) mg/L SM2540C 10 500 500 .
Total Organic Carbon (TOC) mg/L SM5310 1 - - _
Total Suspended Solids (TSS) mg/L SM2540D 4 - . _
Other Analyses

Cyanide, Total mg/L EPA335.4 0.01-1 -- -- 0.2
Nitrite (NO,’, as Nitrogen) mg/L EPA300.0 0.2-0.5 -- -- -
Biological Oxygen Demand (BOD) mg/L SM52108B 1-4 -- -- -
Chemical Oxygen Demand (COD) mg/L SM5220C 10 -- - .
Coliform, Total MPN SM9221 <2 . . __
Color PCU SM21208B 5 15 - -
Notes:

mg/L = milligrams per liter
Mg/L = microgram per liter
MPN = most probably number
PCU = platinum-cobalt units
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5.0 DATA EVALUATION AND REPORTING

5.1 DATA MANAGEMENT

Field measurements and laboratory data will be validated, entered into an MS Access
database, and verified for consistency and correctness. Copies of analytical laboratory reports
are printed and distributed to the TPCHD upon completion of the report for the monitoring
period. Electronic and/or hardcopy printouts of the database will be available to TPCHD and
Ecology upon request. Groundwater monitoring data will also be uploaded to Ecology’s
Environmental Information Management Database (EIM) within 60 days of receiving
analytical data.

5.2 DATA EVALUATION

5.2.1 Statistical Evaluation

A statistical evaluation of groundwater quality data will be performed annually. Groundwater
quality data for the previous five-year period will be evaluated for all monitoring wells in the
groundwater-monitoring network. A compound specific evaluation will be used to determine
the data distribution type for each compound as normal, lognormal, or non-parametric. The
Consent Decree established a cleanup level for 1,4-dichlorobenzene at 1.82 micrograms per
liter (ug/L). No other VOCs have Consent Decree defined cleanup levels for the Hidden
Valley Landfill. However, the distributions of data will also be determined for chlorobenzene
and tetrachloroethene for tracking purposes. If the distribution is either normal or lognormal,
the upper 95 percent confidence limits of the mean (UCL 95) will be calculated for each data
set using MTCAStat, version 3.0 obtained from Ecology. The MTCAStat program will be
used to evaluate data distributions (i.e., normal, lognormal, or neither) for constituents that
were detected in at least 50 percent of the sampling events. One-half the MRL will be used
when a parameter was not detected at a concentration above the MRL. If the distribution is
neither normal nor lognormal, the UCL 95 will be determined using the method of Van der
Parren (1970) as described in the Statistical Analysis of Groundwater Monitoring Data at
RCRA Facilities-Unified Guidance (Unified Guidance, USEPA 2009). For the data
evaluated, this procedure defaults to the highest reported value. In addition, the highest
reported value will be used if either lognormal or normal distributions had the UCL 95 value
outside of the data sample range. The UCL 95 was not calculated (NC) when the evaluated
parameter were not detected for 50 percent of the sampling events.

After eight sampling events are completed, summary statistics consisting of average (mean),
maximum, minimum, standard deviation, coefficient of variance, standard error will be
calculated for Appendix I total metals. Downgradient water quality data will be compared to
background water quality data as well as water quality criteria listed in WAC 173-200. The
statistical method will account for censored data, data below the limit of detection, by using a
simple substitution. Censored data will be evaluated at one-half the reported limit. This
method is consistent with EPA risk analysis calculations (USEPA, 1989).
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5.2.2 Geochemical Evaluation

A geochemical evaluation of Appendix II parameters will be conducted at each well
following each compliance event to monitor general groundwater chemistry. The
geochemical evaluation will include a cation-anion balance expressed in milliequivalents per
liter (meq/L), and a plot of cations and anions for each well on a Trilinear diagram. In
accordance with WAC 173-351-430(5)(a), if a greater than 5 to 10 percent difference occurs
a summary explanation will be provided. A ten percent difference threshold will be used if
the total cation-anion sums are less than 5.0 meq/L, and a five percent difference threshold
will be used if the total cation-anion sums are greater than or equal to 5.0 meq/L. Ifa
summary explanation is necessary it will be included as part of the routine groundwater
monitoring report.

5.3 REPORTING
5.3.1 Quarterly and Semi-Annual Reporting

A quarterly or semi-annual groundwater report (WAC 173-351-415(2)) will be submitted to
the TPCHD and Ecology no later than sixty days after receipt of final analytical data. The
report will include the following:

e Groundwater monitoring data from the sampling period

e A brief summary of statistical results and/or statistical trends and statistical
calculations

e Identification of statistical increases and concentrations above the WAC 173-200
water quality criteria

e Static water level readings for each monitoring well for each sampling event

e Potentiometric surface elevation maps depicting estimated groundwater flow rate
and direction

e (ation-anion balances and Trilinear diagrams
e Leachate analysis results if sampled and tested
5.3.2 Annual Reporting

An annual groundwater report will be included with the facility annual report as required in
WAC 173-351-200(11) and due by April 1 of each year. The following information (as
outlined in WAC 173-351-415) will be included in the annual reporting effort:

e A brief summary of statistical results and/or statistical trends including findings of
statistical increases for the year
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e A brief summary of estimated groundwater flow rates and directions for the year,
noting any trends or changes

e A copy of the potentiometric surface maps developed for each monitoring period

e A summary geochemical evaluation noting changes or trends in the cation-anion
balances, Trilinear diagrams, and general water chemistry for each well
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6.0 MONITORING PROGRAM OPTIMIZATION

At the conclusion of eight sampling events of Appendix I and Appendix II parameters, a
parameter and monitoring well optimization evaluation will be completed. Dependent on the
sampling results, optimization of the monitoring program may include elimination of
monitoring wells. The process will demonstrate, as appropriate, that select monitoring
locations can be removed from the monitoring network because they do not display
indications of water quality impacts, or do not provide sample independence and therefore
duplicate spatial coverage. The optimization process will also evaluate the elimination of
parameters that are not reasonably expected to be contained in or derived from wastes within
the landfill, are present at low levels within the leachate, have a low degree of contrast
between concentrations in leachate and background groundwater quality, are redundant,
and/or have low mobility. A Monitoring Program Optimization report will be prepared and
submitted to the TPCHD and Ecology. Any changes to the groundwater monitoring program
will be implemented with approval of Ecology, or the court, under the consent decree and the
TPCHD under the post-closure permit.

Per WAC 173-351-450(3), the optimization evaluation will include an assessment of the
following:

e The geospatial distribution and screened interval of monitoring wells within the
well network

e The types, quantities, and concentrations of constituents in waste managed at the
municipal solid waste (MSW) landfill unit

e The mobility, stability, and persistence of waste constituents, and reaction
products in groundwater

e The detectability of indicator parameters, waste constituents, and reaction
products in groundwater

e The concentration and coefficients of variation of monitoring parameters or
constituents in the groundwater background

e The concentration and frequency of detection of parameters in the leachate and
leak detection systems
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Appendix | — Constituents for Detection Monitoring

Inorganic Constituents

©CoNoouA~wWNE

Antimony (Sb)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Lead (Pb)
Nickel (Ni)
Selenium (Se)
Silver (AQ)
Thallium (TI)
Vanadium (V)
Zinc (Zn)
Nitrate (NOs)

Organic Constituents

Common Name

17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

ACBIONE. ..ot
Acrylonitrile.............cooiiii,
Benzene......cooiiiii
Bromochloromethane.........ccooviiii i
Bromodichloromethane...........ooovvii i e
......................................... 75-25-2
.............................. 75-15-0
...................................................... 56-23-5
.............................. 108-90-7
............................................ 75-00-3
......................................... 67-66-3
................... 124-48-1

Bromoform; Tribromomethane

Carbon disulfide

Carbon tetrachloride
Chlorobenzene..........ccoovii i
Chloroethane; Ethyl chloride
Chloroform; Trichloromethane
Dibromochloromethane; Chlorodibromomethane
1,2-Dibromo-3-chloropropane; DBCP..........cccvviiiiiiiiiinennn.
1,2-Dibromoethane; Ethylene dibromide; EDB
o-Dichlorobenzene; 1,2 Dichlorobenzene
p-Dichlorobenzene; 1,4-Dichlorobenzene
trans-1,4-Dichloro-2-butene
1,1-Dichloroethane; Ethylidene chloride
1,2-Dichloroethane; Ethylene dichloride
1,1-Dichloroethylene; 1,1-Dichloroeth; Vinylidene chloride
cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene

CAS RN

............................... 67-64-1
.............................. 107-13-1
............................... 71-43-2

74-97-5
75-27-4

96-12-8

..................... 106-93-4
............................ 95-50-1
............................ 106-46-7
............................................ 110-57-6
.............................. 75-34-3
.............................. 107-06-2
...... 75-35-4
................... 156-59-2



38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57,
58.
59.
60.
61.
62.
63.

trans-1,2-Dichloroethylene; trans-1,2-Dichloroethene...............
1,2-Dichloropropane; Propylene dichloride...........................
CiS-1,3-Dichloropropent. .. ....ovveeiee i e
trans-1,3-Dichloropropene..........ccccvvviv e,
Ethylbenzene... .
2-Hexanone; Methyl butyl ketone .......................................
Methyl bromide; Bromomethane............cccooiiiiii i iiiennns
Methyl chloride; Chloromethane...............ccccooiviii e enn .
Methylene bromide; Dibromomethane...................ccoieinn .
Methylene chloride; Dichloromethane..............ccooveevii i iin s
Methyl ethyl ketone; MEK; 2-Butanone.............cccoevevuneennen.
Methyl iodide; Lodomethane...............ccooeiiiiiiiiiiiii e e
4- Methyl-2-pentanone; Methyl isobutyl ketone......................

Styrene.

1,1,1,2-Tetrachloroethane. .. ... .o oee oo e e e e e e
1,1,2,2-Tetrachloroethane. .. ... ....ov v e,

1,1,1-Trichloroethane; Methyl chloroform............................
1,1,2-Trichloroethane.. :
Trichloroethylene; Trlchloroethene .....................................
Trichlorofluoromethane; CFC-11..
1,2,3 Trichloropropane. .. ......ocieeiieeee et
ViINYl @Cetate. ... vt e e e e e
ViINYl Chloride. ...

Xylenes

156-60-5
78-87-5
10061-01-5
10061-02-6
100-41-4
591-73-6
74-83-9
74-87-3
74-95-3
75-09-2
78-93-3
74-88-4
108-10-1
100-42-5
630-20-6
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-69-4
96-18-4
108-05-4
75-01-4
1330-20-7



Appendix Il — Groundwater Quality Parameters

Field Parameters

APwnhE

pH

Specific Conductance
Temperature

Static Water Level

Geochemical Indicator Parameters

Iron (Fe)

Manganese (Mn)
Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Potassium (K)
Alkalinity (as CaCOs)
Bicarbonate (HCO3)
Sulfate (SOy)
Chloride (CI)

Total Suspended Solids (TSS)

Leachate Indicators

16.
17.
18.

Ammonia (NH3-N)
Total Organic Carbon (TOC)
Total Dissolved Solids (TDS)






ATTACHMENT B

MONITORING WELL BORING LOGS






\Sm, EJWBTS & ASSOCHLES, INC. )

TH
PROJECT UN FIELD LANDFILL P&g@ of 3
.ocation _[Eastern Gate of Landfield Boring No. TF-10
Surface Elevation __454.56' a.m.s.1. Drilling Method _2ix Retary
Total Depth 98 feet Drilled By Johnsen Drilling Co-
Date Completed _8/26/83 Logged By E.G.Rattue K
PENE- SAMPLE | PERME- |
WELL DETAILS | TRATION | DEPTH ABILITY |SymBoL UITHOLOGIC DESCRIPTION WATER
o TIME/ | (FEET) TESTING QUALITY
£ RATE no.| TYPE
E =
3]
& J J
1B OE 0 o] 0-5' SANT and GRAVEL,
Qiq ’-_a,;,-,:.; light zrecw-n, illscrred,
N L 2 ee 8o K
i K : by 3m/Ec. it loose, very droy with few
> Jd Avr -gw .ol boulders.
2 A1 5ol
2 ol 5 s7nef 5-10' SAND and GRAVEL,
": h% R b l. .‘:....";:.- yellowish brown, medium to
et ¢ 1 o ::—E‘f'.'.'.".'-« coarse, sand loose, very 51 .
= 8% 1 3,7 B [<olovz’] dry with occasiczalpebbles
SRR oM Rz e SR
Slo.0le ) Bl. o = 10 Lhert 07 10-15" SAND anz GRAVZL, .
MR -2 37 .05’ as above becoming slightly
2 O ‘E ’ o et e moist.
r’r’ : @ . g 4] ;:"',."a.;u.- -
xloeo juI? = £ = he DA
Ulo o f2le |75 g O
'S O B I KPS AL 29 8 felowenF15-20' SAMND and GRAVEL,
N L P =T £z e [ light brown, mei:um to
g .°°° ,.Zi}; . o : " coarse sand, weakly
- "’;j < “i" l e B cchesive, few pettles,
Ols-f Jg" . -9 C slighzly mcist.
| D 20 g = '” ;
- L' il E (4] - o [] - - -
] ﬁ 5w = 20-25' SAND and GRAVEL,
: i Q,: 5 zg akcve bezsming ccarser
= 3 and very mois:.
& 3 b &3
E-; F et < é
%) : ° - [o R .. .
9o lES |~foo 25 271 25-30' SAND andé GPAVEL, -~ 59t
- | == q e ® " Rw. 27
AR =R o4 ;| light brown to gray, -
® 2 N §=' °=:° 3m/ft - ;% illsorted, very pebbly,
‘© ':'.:Ea L R saturated.
D) e S %4 PN <
e b=, F %e = . . R,
S E] 2 30 .F 30-35' SAND and GRAVEL, EC=150
Sl Fo as avove.
N = o d .
g = .2 4 R
<5 °, e e o] A A
BIE| Y 235
NEYEY R gl 33 Sa T 357407 SAND and GRAVEL.  |pc=12s
s EE4 |7 -ov:s] as above with increasing .
e =1 |5 { medium sand ccntent,
S E] LTS saturated.
=3 p e
vt ) : - - 40
L = ‘:m' ° q .
SEA-300-022




BORING L¢ .

" 3} \ SWESL. E0wards § Associstes. lnc.)

PROJECT __ Ty FIrip Page2 of
Borlng No. _Tr-10
PENE - )
BAMPLE | PEAME-
WELL DETAILS | TRATION | DEPTH ABILITY |SymsoL "UTHOLOGIC DESCRIPTION WATER
. TIME/ | (FEET) TESTING -QuauT
RATE NO.| TYPE .
o6 H : "o ) - -
G %o o .;Da: 40 40-45" w; llght gray, EC=177
r%ﬁc L3 I Y f' - mediwn €0 coarse,
o " AN IEMET VT occasicnal pehbles,
§ o I R . saturated.
-9 .A 0 o; L .
Y G VL 45 45-50' SAND, as above EC=152
g é%ﬁ Z , medium, mcderately well
s 4m/fr. sorted, subrounded,
© saturated.
Aﬁ 50 30-55' SAND, light brown [EC=95
to gray, medium well

Sorted with numerous
subrounded pekbles,
saturated.

S5-60' SAND, as above, - EC=130
becoring less well sorted.)™
and fewer pekkles,
Saturated.

80-65" SILTY sAND, lighe EC=110
to meciwm brow= to gray,
illsorzed, few pebkles, ‘

slighily siiey, sazuratves.

-

riser

.....

. 10

Nat Undretaken o Date

63-70' SILTY SAMD, as EC=133 !
above. Saturatec.
70-75' SILTY SAND, as EC=115
‘above. Saturated.
[ 0“‘:‘ .
&l ,3.: 75-80" GRAVELLY SILTY SAND| Ec=116
c A\Fﬂ% v=-<=<- (TILL/DRIFT), brownish,
< . % gray, medium to coarse
ot ® G -.—.- o4 g y'
£ "3& -5.:-: sand, well sorted,
-4 S Tgi:iii increasing gravel content
K L -2 e0: ang silty, saturated.
1 T2 80-85 (TIri/pRiFT), EC=121
f::g;;; rownish gray wvith a tinge
L~ = =] ©f reddish brown, illsort~ (
;_}¢3%5 ed gravel, sand and silt, :
[ “~] very vet with irreqular
+{1¥f; ~ flows.
° e .:ﬁ :-
’ SEA-300-02b




\ Sweet, Edwards & Associatés. lncD B QR,B NG LOG

Nentonite geal ——§~

]

PROJECT THUN FIFLD , Page 2 of_3
Borlng No. IT-10
o PENE - s
of BAMPLE PERME « :
= | wELL DETAILS | TRATION [ DEPTH ABILITY |syusoL LITHOLOGIC DESCAIPTION WATER
8 g TIME/ | (FEET) TESTI QuALITY
= RATE NO.| TYPE NG
[~
b =0y e . g '
2 e 8S Smrwl il 85-90" SILTY SANDY GRAVEL |ec=143
3 oo <%+ light brown, illsorted
y O . .
co o - sand, slighely sii Yy
14 Py ‘,5 E.Fn/ftc ®© l 'g ¥ ty"ve y
g AN g gravelly,’ saturated wieh
. b :.‘,’ = good flows.
~ o° ﬂ. 90 . £C=163
L‘ ‘o g 90-3:" SANDT and GRAVE:L,
[-- ,on‘ - lightish brown =0 gcay,
. €0 o o ilt with inecreas:
-‘.,a [} °°.‘ -°°C 3M/ft- fg leis > l - 'fnc s ng
s o0 3 : g mediu- sanc, saturaced.
@ C o e [} : Q :- ..;. .2
}:3 ::;”Ege ’ 95 ‘g ®.vTene - 95-9E' SAND and GRAVEL,
° N P » . .
gbe .. v 2 L ils| as akove with increasing
X ”y///// am/ft. I :.Q._'_“f,-,.-_:-:_: sand content, saturated.
p %z Sl SR '
> Total Depth SE° b.g.l.
L; 100 -




P \ Sweet. Edwards & Associstas, Inc. )

BORING

LOG

PROJECT __THUN FIELD Page_l_of &
Location _corliss Property Boring No. TF-11
Surface Elevation 500-16' a.m.s.1. Drilling Method 2:- poeary
Total Depth __138 feet Drilled By Johnson Drilling Co.
Date Completed _7/10/85 Logged By _X.G. Raztye
PENE -
SAMPLE | PERME-
WELL DETAILSs | TRATION | DEPTH ABILITY |SsvmBOL LITHOLOGIC DESCRIPTION WATER
TIME/ (FEET) TESTING QuaLITy
RATE NO.| TYPE

e g 0 0-5' SANDY GRAVEL, brown-

NS TS > ish gray, illszrted,

& § loose, slighty silty, dry.

9SS

PN K

=t o P l.5n/ftr 5 5-10' SANDY GRAVEL, as

g.;g E above with few pebbles,

e p dr .

A Y

SES F

BB . :
ot B 10 10-15' SAND and GRAVEL,

. >
S - & light brownish to yellow-
3 & o ."\.:' .

3 ‘; ub 2 i ish, illsorted, cohesive,
Aalls “bz — few pebtbles slighty moist.
;““t.-‘} Ola -‘V‘ g I

ol S Kl e £ -
e ol ,:,;,3 = 13 g5 15-20"' SAMNZ an2 GRAVEL,
N “";;i :—;‘2,‘,::*2’ g ;: as adbcve, slighty moist.

ELE S o ee. FE

ekt :.

m":’ﬁut:: "\:,‘/'ﬁ‘: : 8 et DR R = ] b

el St NN A ~ 20 o < 20-25" SANCT ani GFAVEL,

o S A t'.*::f . as adbsve, cry.

ERNE P %

ot » e A ." A n <

AESH S ~

g:. :ﬁ >.1 '>'i 6

L:} & ’ 25 25-30' SAND and GRAVEL,

P Ol a5 as above, dry.
< :

%S o A 3m/ft.

N RIS

= Y

o \;,?j: RN 30 30-35" SAND and GRAVEL,

v NS¢ B & I dese as abcve with increasang

by '& ¢ :Q'\ 2m/ft. medium to coarse sand,

e ":"r‘ :’ .% - .

g.-;. 3 M §,‘§ slighty moist.

b » i

- L b

Bk 3s 35-40' SAND and GRAVEL,
E o as above, dry.

::\ P4 2.5m/ft

: 1 b

7 % 4

AaAN_NDa



r\" \ Sweet, Eowards & Associates, Inc.)

BURING LOC(C

— e
PROJECT THUN FIELD Page_z_ of ¢
Borlng No. _TF-11 —_— N\
—— oy
PENE -
SAMPLE | PERME-
WELL DETAILS | TRATION | DEPTH ABILITY |SsvymBOL LITHOLOGIC DESCRIPTION Nk
RATE " [No| Tvre | TESTING
o B2 ! 'L 40-45' SAND and GRA
S I 54 O 40 Ve e n VEL,
PR N ) B WA i as above, dry.
u---..-° 2 b..q
g N " .0 =y
E:..-. D—? --.l°¢
of 34 14 ko
.E .°..-,.‘ _O: ..‘.'0. 3:"-./ft- L 45 45-50' SAND and, GRA" ==,
sl B [..° as abcve, dry.
ol B[S
. <21 5] ke
o '. ;‘n :::' 4 :o",';.
Sl o I % 50 50-55' SAND and GRAVEL,
- - °t . ’ I. - v
3 < 2; * 4 as abcve, dry.
oY e Yot
Sl [ e
.. . . ] .:
ol S I A R S
R Y 55 55-60' GRAVELLY SAND, i
< ;';.5.7 o E; brownish gray, medium - '
E:?'a Byl sand, sub-angular gravel,
L | el e weakly cohesive, few
" oy CHELT
i;ﬁ.é.q = g pebbles, dry.
;] Clalufee L 60 . .
] E|2)S] o 60-65' GRAVELLY SAND,
wloedold ] i as absve, dry.
R B :
-c.“ '.. .“{ -* - = o
Cle =82 [=) I~ * o o 2
h MR J R epetas
—|'%s = =P . et o=, = . .-
grb: . 5-.-.- in/fc. L es _'.‘--:'.__“,_r- 67 \:u' fmv-_-ﬁ SAND,
rARar (I S B >4 . “eott | lightish gray, posczly
I E;.f: :i s Y ;§ '.T;-ﬂt‘ szrtei, cchesive, slignz-
Eieliel po) e ol a0 f.lentead 1y silty, mcist.
- - - . e \ e ap.Y
il v v R )
h - - - . -
o . B OS] :
S g A P70 e 0-75' SILTY GRAVELLY
i | ) S TTT¥| SAND, as above with
el’.%¢ bd Le= v o f.c 'l increasing silt, msist.
clc . . . o |TeI
ok =9 H 9 © P
: Y } . e AR
"ol B P 75 & | 75-80" SILTY GRAVELLY 1
ap.® i A e |—»==| SAND, as above, cohesive
ol =%] 1| b g |2ne] and wet.
| o - 'S [.]
.'.'_. enldm/ft. : t:
.:_.' ==X .2 - Q
A= &(\’0 e 80-85' SAND and GRAVEL, RWL 82'
‘.: . N 80 %SSOU = light gray, medium to
E .l -1 1. g - coarse sand, cohesive,
N = * {3m/f¢. & saturated.
EiE]
L T EBE= b,
£ 8 85 ’
. - = .n-‘

SEA-300-02b
J10aan



,\* \ Sweet, tawaras & Associates, lnc.)

DUHING LOG

PROJECT THUN FIFIn Pagel of ¢
Boring No. Tr-11
m— — |
PENE -
x SAMPLE | PERME-
2| wELL DETAILS | TRATION :’FEE”E‘;“) ABILITY |symBoL UTHOLOGIC DESCRIPTION S
“ RATE no.| Type | TESTING
o=l
(Y
G K light gray, well sorted,
L 3 medium sand, less gravel,
2 saturated.
- 90 90-95' SAND and GRAVEL, EC=1240
] R as above, saturated.
E o e
o 2m/fr.
" .
= L o5 95-100' GRAVILLY SAND,  [EC=1110
2 i lightisk gray, illscrtes,
pe]| IS s loose, few pebbles,
z - % saturated.
£ "
L d -l @
318 100 100-105' GRAVELLY SA¥D, |EC=1i50
-l 'L Rl as above, saturated.
2
o1 . 4 v
. 9] 5 .
gl o il 3m/ft. + 105 a 105-110' SAND, light EC=1410
?_;.-_' - ‘5’ e brownish gray, medius to
-] - R ; N coarse, loose, few 1
o R iiq" : ¢ pettles, szturztes.
oy N .:‘c
g 7 Lo 110 E 110-115" SAND, as above, |EC=1310
—. s = reraces.
s % g saturate
...]-;% ] =]
SL 2 P 2
&7 P g
L;.///// % 4a/ft. b 115 1 115-120' TILL/DRIFT, EC=6€2
//% % 77| brownish gray, illsorted,
et ;1;2 7 f{?ﬁ%}. few pebbles, loose, silty
le-co [« - =i saturated.
1™ ° L4 .. - L] 1 ‘.h'_..ﬂ-"J
oF. < = ®,. Wy Tl S
NERSEI I 120 < waf 120-125' TILL/DRIFT, ES=440
a g .: b* . _"._ brownish gray, illsorte2z,
alll ..: D. .. —‘T:.::‘:?‘ increaSing pebbleso Silty!
o= P .| In/fe. “eio-| saturated, decreasing
= . T.30°T] flows.
3 N o v—'_":-r-: ;
. 125 i 125-130" SAND and GRAVEL, |EC=230
’ 2" light gray, illsorted,
v f less pebbles, decreasing.
~le s | e/t silt, ‘saturated,
L MR (boulders?)
L CRN 130

SEA-300-02b



F \ Sweet, Edwards & Associates, Inc. )

BORING LOG

% I
PROJECT _ THU® FIELD Page 4 ofs
= Boring No, TE-11 (
g e — — —————
- PENE
_ - SAMPLE | PERME-
v | wewL pETAILS | TRATION | DEPTH ABILITY | symeoL LITHOLOGIC DESCRIPTION WATER
> TIME/ | (FEET) . iy el QUALITY
& RATE No.| TYPE
UL =
{. 130 130-138' SAND, light to |EC=270
g e °; mediygn gray, medium to
g:.: ° o coarse, few pebbles,
M- o, o Sm/ft. little silt, loose,
n/7//% saturated.
AL ,‘]| : 135 EC=390
Ofcisipss Sagniwarnty B
= RS LI
g - ¥ .19
= 1 %5
v Q
v. - 5
3 ‘ = L 140 Total Depth 13’
> — [o]
[ - o
- -t c
~ o £
(8
4
=

|

SEA-300-02Db

IR N AR B R R RPN



'NOILYDII'dIIS V ST AAINASTYd V.LYA “FIWLL HLIA

NOILYDOT SIHL LY AONVHD AVIA ANV SNOILLVDOT YAH.LO LY

(309)) 11.LdTQ

:AOULAV :Ad
YI491d AVIA SNOLLIANOD "DNIDDOT 40 TWLL AHL LV ANV NOLLYDOT STH.L LV A'INO SAT'IddV AMVININAS SIHLL
1 T T T T T T T T T T T ¥ T T T T ¥ T T T T T T T T T T T T T T T T ¥
g
>
o
il S g M =
T o< [CR=) =
3 a3 e | g g%
] Q .r «
= [ [t P g
O 2 |28 82 |AZ =¥
A T e S G - 2 5
= G =0 Eg.| =2 =0
£ K E ~ = g = - O VC
z |m3% g5 ©
= B [5F% o5 S = o83
5) 4 [REE g o Z, T35
4 0 W Iy 2 - Z o BE
¢ Bk Tk =l
& 580 < =
. [ 1 Ve " a e T a T T q W T g W, " YD) DY DY D) D PL Y DY DL D LN INPY DN
v | TOGWAS D 0D 00 00 0® 0@ 08 0B 9D 9h 0D 09D 09 08 08 00 0D 0@
C. cB@ 6 a a.?@ B 2 o e.ﬁ@ 2 2 mY o nDa L3 o?@ [ uﬂ. o u@@ B 2eF o u@o 2 %@ 0.°%2a° o2 o 2 o 2m¥ g &0
w)
: 2
fo=} HWVN 5
o o )
AN = = = s =
ATINVS w w W E=2
» AT TdAVS B [£D] 5] z - m
(parda.10oun) =i &
+U1 9/SMOTH SR @
(=] I R =
= (mdd) giq O =
R Ay &
m ............................................................................................................ R R <]
wl SISAL YAHLO Q 3 E m Zo
................................................................................................ s Z
ol | FATIS 00z ON 2E3 A ZE
OfZ| ONISsVd % hEA mw £a
L1 P et R =
) m (%)LINI'T QINDI'T M Mw
T 5
mmﬁﬁEEE JLISVId &= mm
[ g
L O | St et o
= (%NmINOD % g G 4
AANLSION 2 Bp B
¥ T T ¥ _ T H T H — T T 1 T . T T ¥ T _ T T T H — H H H T _ T T T 0 h = 3
TIAZT ALY M I v : M 2
~ 23 v
o8 PR | o5 &
NE Sl £ @2
™ C =) O ] o uW.
] o 3 B
- = = = Z
=5 a2z o kE
23]
z 5 m O & BoO
Q =0 > O -
Q < O i Q
Q m




‘NOLLVOII'TdIIS V ST QLINASHAd VLVJ “JALL HLIM NOLLVDOT SIHL LY 3ONVHD AVIA ANY SNOLLVDOT HAHLO LV

AOUddV :Ad
UIJIIA AV SNOLLIANOD "ONIDDOT J0 AWLL FHL LV ANV NOLLVDOT SIHL LV A'INO SAI'TddY AYVININNS SIHL
T 1 T T T T 1 T 4 T T 1 ¥ i ¥ T T T T T T T T Y 7 T 1 ¥ ¥ T T 1 Y Y
o
&
2
Z 2 =
) xo ==
ot ’ A
2 =
~ w = W
By ~ ]
@ &) a Rl
2] = =i = o
= 2 e . =e
a Bk O 50
23 =¥
E & .W.e | @ M.LA
e) 88 =] Z SO
£ B 71 =
2% el = =
v | TOGWAS TR R R a& & @ a & 0D @& & e& e& es g ©3
O e 2md g 0870 0,870 0,070 o 850 o 00 uD EPAL a o0l o 2 o2 o 50l o 50 m,.{hw.
7] =
5| @WvN 3 e
[75175]
I w °
WAGNAN = = ™~ X
ATdNVS W w W
i
» HITANYS (5] [£D] [e5] Ry
{pajrati0oun) w.pm
21 9/SMO'TE ch 2
a Y et =
| (mdd) qig = =
: /siswwamio | o 2
wl e g a5 Em
Ol | FATIS 00z ON 9y =p-{=
Ofz| ONISSVd % 5.5 m £d
1= 2 T ettt el 8= [
m E (%) LINIT AINDI'T = s
2 EE = 53
2k (%)LINIT D1LSV'1d = mx
= o~
T llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
= (%MNIINOD e 63 4
FUNLSION : m a
T T T T T T T T T T T T T T T T T T T T T T T T T T & o
TIATT UALVM _ _ “ _ . _ _ o Lm g
=3
z S 'BEN
N = AP Zth M
=o SW m -
=2 ,. £z
=S5 o
R4 w O
25 o H
0 5
(199)) H.LdAq &

(CONT.)



'NOILYDIAI'TdINIS V S1 GALNIASIUd V.LVA “AILL HLIM NOLLVDOT SIHL LV AONVHI AVIAL ANV SNOLLYDOT YAHLO LV

(139)) 1 L4710

setaeaninray

! [ e
S 3 E- 8 2 i

:AOUddY :Ag
YAAA1d AVIA SNOLLIGNOD "ONIDDO’T 40 ANILL AH.L LV ANV NOLLVDOT SIHL LV A7INO SAI'1ddY AYVININAS STHL
L B e e e B Eanm e e AR LR LR AL LR | N
H T
~ I .= £
-~ -
leg 155 2
_ m w | Wc‘m © m
Z 155 IS8 i =
m _WW , ~W"m KX = = <
= |85 I B W §= =
= IS =8 <) ]
5t > o ) ~
=~ 23 52 2 O 2
O . 5 8 o REZ &=
25| <73 | " = e = o
[7] W jaa) [ ] ] C
=) 122 =) 2 O »
E I3 2 de 2 == g
2 i g |z |5E 53
7 wm a I W,U Z o TBTA
Gk & gE i = =
v | TOGWAS o8
% I = b
= ANVYN 5 mm.
YTGAON = o = 0 =
TIIAVS W W. W
: |
+ HTTIAVS B (5] B ] | !,
{parda1r0oun) %p.m
=11 9/SAAO1 Y Wn mb
a - =
| (mdd) qi4 = M
B :
|/ SLS3L ¥AHLO @ Mz
.............................................................................................. S = 3E
Q HATIS 002 "ON 5 =
O|E| ONISSVd % mm ﬂ =34
o P e e T RIS St =
O[5 (%) LINIT aIndIT =& B 8 @
2 U = & 53
alg (%).LINI'T D1LSV1d 23] mE
=
L 5 | it 1=
" (iNainoD M g3 2
TINISION : m 8 3
JEMNWH zmrr<3 T _ H 1 H T — H H T T ” H T H T ~ H T _z T m T T H 1 — T T T ¥ — T R . A w
. = =
Z g BER:
o9 S 120 w
N &= B Zon @
H O BE 5 =
m = * Q o
Bz
- B [
w2 m &
28 o o
© 0
[+ 4
2]

(CONT.)



‘NOLLVOMI'TdIIS ¥ ST AALNISTUd V.LVA “AWLL HLIM NOLLYDO'T STHL LV ADONVHD AVIA ANV SNOLLYDOT HIILLO LY

(39)) HLAAq

:AQUddY ‘Adl
HIJA1d AVIN SNOLLIANOD "DONIDDOT 40 AWLL AH.L LV ANV NOLLYDOT SIHL LV A'INO SAI'IddV AMVINANS SIHLL
T T 4 T Y T Y T T Y T Y T T T T T T 1 T T T 4 T T T T T T T Y T T T
¥ T H T
- lg . [ I'S o
I5.e & = 5 lo =
= 5 Ze
£ T8 32 FER: =
= LY - e I o] =
= = | 3@ == S =
ay = o =2 29 i ~ = W
IGR 2 E I3 2 _m A o CAa
m _ t .m _ ] _ = _ ~ ez’ G L WV
@) 5 s 2 & 2 5 QZ &
S 10 2 159 12 4 e - = 95
Z e 28 o & 5 N =~
gy = B Eg = ; &)
a [ 1= = I 8 = C >
158 122 IS 2 IS5 H =3
E 4=} a ) Y 2 nM 2o bt m e
) o) m.) _W Wcm 10 & 2 T2 Z = =
: s e I A
_ - o e Rt
H¥E REE K %3 = s E
m TOGNAS ; G- mum.
4 o -\ W.\S
[7,] ~ =~
3 M ] -
S| awwN 3 25 5 53 G B
[§] ) ~
Yy : : =
2 2 | .
+» A'1AAVS (5] B [£>] ]
(pa1da.1100un) w.p.m
xsU1 9/SMO'TH 3= 2
— =
8 (udd) qia = g
3 \ ............................................................................................................ <]
ml SLSAL YAHLO o m Zw
................................................................................................ < Z.
0 FAJIS 007 "ON Sy A 3E
O ONISSVd % 5E ..Eu &
o T R IR Az HE
m m (%)LIAIT aIndI1 = M WS
BIE| .. = om
mmex.ﬁ_s_: JLLSVId ] mm
L L e T T F s
= (%)INLINOD m 83 2
TUNISION oz &
T H — T T T H m T H H T — H T ¥ T _ T T T T — T H T T — T T Li T _ m M
TIATT HALVM o <% 8
=
5 = 52 &
~N e =a [0~ ]
a5 b m =
& D pa U5
m & oz
- =
=) m m ©
29 T i)
i
o S
[«
B

(CONT.)



TESTING PROGRAM
LABORATORY | FIELD

/|

PID (ppm)
BLOWS/6 in**

WELL/PIEZO
CONSTRUCTION

DEPTH (feet)
WATER LEVEL
MOISTURE
CONTENT(%)
PLASTIC LIMIT(%)
LIQUID LIMIT(%)
% PASSING
No. 200 SIEVE
OTHER TESTS
(uncorrected)
SAMPLER *
SAMPLE
NUMBER

SOIL DESCRIPTION

<

I

1l

|<E]

MW11-15

MW11-16

cw/l

M

SM 7

SILTY GRAVEL (GW-GM), gray, wet,
fine- to coarse-grained (TILL)

Boring terminated at 147' bgs on 5/24/00.
Boring was converted into monitoring well
on 5/24/00. Groundwater was encountered
at 88.5' bgs during drilling.

WELL COMPLETION DETAILS:

0 to 136.5 feet: 2-inch diameter,
flush-threaded schedule 40 PVC blank rises

pipe.

136.5 to 146.5 feet: 2-inch diameter,
flush-threaded schedule 40 PVC well
screen with 0.020-inch machine-cut slots.

146.5 to 147.0 feet: 2-inch diameter,
flush-threaded schedule 40 PVC end cap.

Flush-grade well monument.
0 to 1.0 feet: concrete.

1.0 to 133.0 feet: coarse bentonite chips
(Hole plug).

147.0 to 133.0 feet: 8 x 12 Colorado Silica
Sand.

* SAMPLER Macro-Core Large Bore @
TYPE 2" liner 1" lmer

SPT (2" OD)
Split Spoon

Shelb No
Tubey m Grab Recovery

i

I

THIS SUMMARY APPLIES ONLY AT THIS LOCATIOI“J AND AT THE TI

ME OF LOGGING.

i KLEINFELDER

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS
SOILS AND MATERIALS TESTING

PROJECT NUMBER: 60-3050-07

MW-11D (2)
MONITORING WELL

Hidden Valley Landfill
Pierce County, WA

(CONT.)

CONDITIONS MAY DIFFER
E AT THIS LOCATION WITH TIME. DATA PRESENTED IS A SIMPLIFICATION.

AT OTHER LOCATIONS AND MAY CHANG

APPROV:

BY:




—————DRentonite Seal

\smaw. Inc. G LOG
PROJECT _THUN FIELD LANDFILL SITE Page_l__ of _4
Location West of Offices. Borlng No. __TE-12(S) (D)
Surface Elevation Drilling Method _Air Rotary .
Total Depth _124 feet Drilied By _Johnson Drilling
Date Completed ___4/86 Logged By _K.G- Rattue
PENE- SAMPLE | PERME-
WELL DETAILS | TRATION | DEPTH ABILITY |SvMBOL LITHOLOGIC DESCRIPTION WATER
TIME/ | (FEET) TESTING QUALITY
— RATE NO.| TYPE
K K 0-7' SILTY SAND, (Recess-
f ional Outwash)., light
o brown, fine to medium
< 2m/ft.
% 2 m/ sM sand, trace coarse sand,
285. damp.
Q..—J_C
%C‘(‘ 5 1 |Grab
S
108 :
'Qé am/ft.
o m/ 7-21' SILTY GRAVELLY SAND,
1< (Till?), dark brown, fine -
..a: - 10 2 lerab to coarse, damp.
[0} e lSa
Sk a
e (]
% S u
S . 2 ~increasing sand, decreas-
< g e SW ing silt, damp.
Y K Kqam/ee. 15 |3 |Grab
4 ;4 ,;}
PO S ]
Cl:'"a - N
SR e
B0 B B —increasing fine sand,
s R | ciie, damp.
:‘%gc .;":‘::f: 20 4 |Grab
sasal g
mﬁ'mé: B g 5 21-37' SANDY GRAVELS,
Soa“-cc Ez:_:;d'o?if' o (c?utwash), light gray,
o 490 Pl 8 - fine to coarse sand,
2ol 1 foled ) angular gravels, dry
SR ';a"?;'.'_- 4m/ft. | 25 5 |Grab gu £l » OXY-
U_:_E °~'. ;"_‘D.’;.}
20d o [
go] Pl priee: GW
CEORS RS
A G R R
wre by et
2] E o.;] 30 6 |Grab .-becoming medium to dark
g;'o" IR gray, damp.
s K] [ sm/ge .
A B S A
L-;'. °1 B .9.0.9
J b4 Jolee.
:'.21 ;' a:aa
> B DR 35 |7 |Grab

SEA-300-02a
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Sweet, Edwards & Associates, lnc.)

PROJECT

THUN FIELD LANDFILI SITE

Bori

ORING LOG-

Page_2 of_4

IE-12(S1(D)

ng No. .

PENE - SAMPLE | PERME-
WELL DETAILS | TRATION | DEPTH ABILITY |SyMBOL LITHOLOGIC DESCRIPTION WATER .
TIME/ | (FEET) TESTING QUALITY
RATE NO.] TYPE
= B bie 35 GRAVELLY SAND, medium
okt I 7 I A 7 | Grab GW | brown, slightly silty,
vl 1] LD fine to coarse, dry.
Sl R Por @
%) o] precd 31-53' SILTY GRAVELLY
Lalole] B F: SAND, medium dark grayish
Gi5Ts) fPo brown, fine to coarse
3é'mf58ff=3 40 s | crab sand, moist.
PSS E¥T Rt T A =
;%3’:thn 4m/ft. ra
ey L% B - X
ARl ©
b i A L
D4R A &
R 2 e B - same .
o b Iop e ” cM
SRR
v Bl 45 |9 |Grab :
3 olel ol e 2
KA 1519 B PO
iqap 1 i =
o-d bt -
sk hlolds
sl O;J
5% B LA A 4 ~game.
0y PR b
o B 4 g
31 fel BT
arl Ll B - 50 [0 {Grab
;9 vl B .
Sl e e
e ESE R
c.o [ Fie
S L ko |4-5m/ft
ctal o] BT 53-60' GRAVELLY SILTY
=P ; o , éL SAND, (Till), dark brown,
4 % Lo '%ﬁkk 55 01 |Grab oM fine to medium sand, co-
\ \ Wi hesive silt, very moist.
VAN | K '
d N \ —
NN
NN R 2
r& S §§ 60 {2 |Grab
coldy] £5 8 = 60-74' SILTY GRAVELLY
A= SAND, (Outwash), light SWL 62'
'j;;;;Er: '.f;fg - gray, fine to coarse sand,|While
E = N ‘ angular gravel, saturated.|drilling
YN = o B 8 - conduct-
O’ =l = —same = saturated. tivity
= -9 -
TrE9 By || 3m/fE. 65 13 |Grab = 1100.
el RS
o %eq GH
o oe Q..
T hac =
w?, Pre, N
L4 .0
— 29
o2 N -same.
3;0.-_5.. 5 70 |4 jGrab
3ie
=2 IR L. VE
=5 2!
ihg; j{

SEA-300-02b




PROJECT

\ Sweet, Edwards & Associates, Inc.) #

THUN FIELD LANDFILL SITE

Boring No.

BORING LOG

Page_3 of 4 _
TE-12(5) (D)

PENE - SAMPLE | peRME- B
WELL DETAILS | TRATION | DEPTH ABILITY |SYMBOL LITHOLOGIC DESCRIPTION WATER
TIME/ | (FEET) QUALITY
TESTING
- RATE No.| TYPE
:§< ;;ﬂ_ 70 |14 |Grab GM 60-74°' See page 2 for
ZA.;i %ﬁ - description.
3 07 ° 'S.
AN
seialn) (53
2575 b 74-83.5' GRAVELLY SAND,
Bth;h el 2m/£e. --75 |15 |Grab (Advance Outwash), gray,
ROl I medium coarse sand,
Agxzi? Ficle) SP angular gravels ( 1 cm),
Sﬁifi b trace silt, saturated,
m:i”;I é&ﬁ (increased flows).
el ata
-°°'e;-i' '-:‘f'm 80 16 {Grab ~-same - saturated. .
O )
xv-.._:f:'. o :C>
'.‘_::.QOQ Q4T E
= b b.o0 .
ERA M AL
’MM: e 83.5-107' SILTY GRAVELLY
Lo b | 5 e 85 (17 fGrab sanp, (rill), light
:';:e';i ’-"‘;‘f-a: m/ £t ' brown, buff, fine to
'a".' :55 O;.j-'?.(m medium sand, gravel ( 2cm)
'Z'ZQ;FQE;.:”S wet. Minor flows,
°«°"5 "‘ug sparadic.
.‘1.'?_"'“ a f’f' P
;;f{zz Sz 90 |18 iGrab L. —(no flows), samples wet.
e q.:' [ 3 I
Sl Bl
A ,;_‘\
\é§§ SS 2m/ft. o
\ \ | _SANDY GRAVELLY SILT, (Till)
§§§\ SS tan, slight brown, wet,
;§§§§ SS 95. |19 Grab (no flows).
% § | -same.
- 100 {20 IGrab
0 \
;§ § 3m/£ft.
§ § | _same.
§ § | 105 {21 [Grab
N N
oy P
R I

SEA-300-0:5>




\ Sweet, Edwards & ASStciates, lnc.) BORING LOG

PROJECT __ THUN FIELD LANDFILL SITE ' Paged _of 4

Boring No. : TF-12(S) (D)
e i T e |
PENE =
SAMPLE | PERME-
WELL DETAILS | TRATION | DEPTH ABILITY |sSymsoL LITHOLOGIC DESCRIPTION WATER ¢
TIME/ (FEET) TESTING QUALITY
RATE NO.| TYPE '
7
< % [ 105 |30{Grab
2 / GM
27 |
QO 4/2
T [ 3m/Ee 107-124' GRAVELLY SAND, | -, o
o ;}i :f ’ (outwash), light gray, While
’U L33 . . »
AR = fine to medium sand, same AR
G 0 T - 110 |31jGrab silt, saturated. Scatterecldrllllng
=1 . conduct-
TP B coarse sand, trace silt. | .
© .,,d;?. “a. ivity
R = A0 = 550.
el e — R
Z @ e=peor |
W OESY H SW |-—same - saturated. with
> B, 11 . . :
S g 3 |32 fGrab increasing coarse sand
= and gravel.
& 2m/ft. -
(\
120 ——same . Good
flows.

Bottom of hole at 124 ft.

- 125

2" sch. 80 SL0O10 screen

"1

SEA~-300-02b




\ Sweet, Edwards & Associates, Inc. ) : BORING LOG—_

PROJECT Thun Field Landfill Site Page_-1l_of_s
Location _See figure Boring No. TE-13
Surface Elevation_446 ft. (MSL) Drilling Method 2ix Rotary
Total Depth 120 feet Drilled By Hayes Well prilling Co.
Date Completed 6/6/86 Logged By _X. G. Rattue
PENE - SAMPLE | PERME- '
WELL DETAILS | TRATION | DEPTH ABILITY | symBoL LITHOLOGIC DESCRIPTION WATER
TIME/ (FEET) TESTING QUALITY
RATE no.| TyPE

- 5 l jGrab - SP GRAVELLY SAND, light brown,
fine to medium, angular
gravels ( 1/2") moist.

il——= Concrete seal

- 10 2 |Grab GP SANDY GRAVELS, medium to
dark gray, medium—-coarse

1/2" PVC Sch. 80 Riser Pipa

RS G
QJK% ><A % ¢
ﬁ?w o] o sand, sub-rounded to sub-
57_‘_'?/?’ angular gravels ( 1")
or g 4 | ) moist.
S :qE’,’c Dq.q ;d
o |1 [ 15 |3 |crab
a=°a ° -l ra
ao a o p o9
o " ~

| CaRaTaN |
1/2" PVC Sch. 80 SLO10 Screen\—~

"
RN EES
\’\
KK
Ml COANO'ETOTOINS LN

p—y
8 ) :
ZRY ",‘
n K& 3:/._ .
<X, « b
S;{ T o é‘ P 20 4 Grab
jurt BLE Y .®
Co°°av°' -]
S: °d o
ol o -oa -] :
1)) o
ma':a;a .: v4/1
L Qe P .
ee @ o /D ] -
-3 -] o v
[J\°o o ry & - 25 5 |Grab —
o 0. 0 -~ ] -
ﬁ-\ao ol 7+ %l & SP | GRAVELLY SAND, medium to |SWL 26'
E;oe::‘ ;o" R ] dark gray, medium with Specific
e 0’1 Pol LI & trace coarse sand, rounded|Conduct-
21%%.% 'o.‘ : gravels ( 1"), saturated.|ing(3.CJ
af g0, 5 ° ‘1= 307
G 0.0 e Oa 4 ® -
%°] |, . 30 6 {Grab
1% o0 o e
L 0 3 o % é—’] _
20,°4 | d S.C.=342
2, 4 ° &)

wle Peq bPa || >

ol ®o°d [o, .

—la ®g0 L 4[]

: :°°°.a b O i (-\J

U ] 3

= MOEAR) - 35 7 |Grab |

A ‘ - SEA-300-02a




NG LOG

\ \ Sweet, Edwards & Associates, lnc.)

4

Pége.%... of

Thun Field Landfill Site

PROJECT

Boring No.

¥
[20] ~ gt
x " [N o & o S £
1) - n ) o0 oy © 3 =l
F) " ] . ] ., X 0 0
A x ] s
>3 £ < v 83 v 8] 0 O
. s ° . ~
ol 2 v by " o o
o 1
L I g
Moo K . m o
z Nao o) .~
2 LR £ K
o4 —t o 30~
~ w [/] el A N
o )
& oo . T w ™
g . » g 5 85
w o g~ P Ks) - O~
o 2 &5 9 8% o v
2 [ ol Y 1] ZlE U~
o O N A
o o . .
m 5 S ERER & .. w.u wm
I 0 Wnn wo 0 AR - b
d o - ] iy o ™
3 9 |n - §F ] b, o ouy
] . H Mo oD
o [Bl>aw H 2 43
¢ 1KY a ] Maoﬁu
SR = &ls & %
o T ¢
Q
g =
o
>
n o n
'ty 0
Ewn ..N-
25k
om0
wm w
o<« b~
wi
w o] Kol
g |E| @ m B (0 3 C 3 f
= 0 [t el 4 It I b v
w |g
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Eh
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. ‘ \ Sweet, Edwards & Associates; Inc. ) BORING LOG

PROJECT Thun Fiald Tandfill Site . Page_3_of_4__

Boring No.

PENE « p
SAMPLE PERME -
WELL DETAILS | TRATION | DEPTH ABILITY |svmBoL LITHOLOGIC DESCRIPTION WATER
TIME/ (FEET) TEST QuallTY
RATE NO.| TYPE ING-
r - 75 15 |Grab
A ~-~decreasing gravels with [|S.C.=780
a increasing well graded '
2 sands.
o
X
Focoill Foo 80 |16 |Grab S.C.=756
e’ 80 ., °
v o A ©
g::oo °: e.‘.°c
=y,"d e ’,'a.<
LA [
e ,'o .d ,'O:
o 2 e’
'§:::°°u 00’ L 85 17 |Grab --—-increasing coarse sand [Flows
5 SN I becoming very close. 230+ gpm
AN — "
>0 [ pﬂo OED o D/‘ -
Tl g0 s 0 =4, ©
' 0 -] =1
P o .
o .
3 90 18 [Grab GM SILTY SANDY GRAVEL,
“ brown, medium to coarse
S sand, "dirty", saturated [S.C.=687
. Q sub-angular gravels.
. 7
b ;O o
~p 7 g @
ml @ %9 °d o . -95 19 Grab
Cp e ,°u'oc *o 0 Fey
Mo o obg0e & L -~decreasing silt becoming {S.C.=747
=1 RO 0o ? o lea
Ol oo "Jeoo .oy (&) clean.
ﬁa'oe.o°,;e( g
Shesre ol
L 3 (-\‘ ”
100 20 GP SANDY GRAVEL, light to
medium gray, medium c.=716

coarse sand, sub-rounded—s
sub-angula gravels ( 1"),
saturated.

a1

~105 |21 brab

---increasing fine sands,
very clean.

5.C.=595

~110 (22 Grab

SEA-300-02b




= Sweet, Edwards & Associates, Inc.)

-BORING LOG

Page_ % of_4 -

PROJECT Thun Field Landfill Site
Boring No. TE-13
PENE -
SAMPLE | PERME- . :

WELL DETAILS | TRATION | DEPTH ABILITY |SymBoL LTHOLOGIC DESCRIPTION WATER
TIME/ | (FEET) TESTING ouauTy |
RATE no.| Tyre :

~115 |23|Grab .-~ increasing very fine S.C.=714
sand and some silt.
light b -
R iy
120 |24 |Grab gray very ’

Backfilled with Bentonite Slurry —,;

1

\ “sticky", very wet.

Terminals at 120 feet

SEA-300-02b




\ Sweet, Edwards & Associstes, lnc.)

~BORING LOG

PROJECT _Thun Field Landfill Site Page_1__ of
Location Northern Property Line Boring No. TF-14
Surface Elevation 475 £~ (me1) Drilling Method __air Rorary
Total Depth 98 feet Drilled By _Haves Well brilling Co.
Date Completed 6/6/86 Logged By. _¥.G. Rattue
PENE - SAMPLE | PERME-
WELL DETAILS | TRATION | DEPTH ABILITY |symsoL LITHOLOGIC DESCRIPTION WATER
TIME/ | (FEET) TESTING QUALITY
RATE NO.| TYPE
B
"‘é}“ % %
[ Vel 5% b
of1 = =
U]o‘ L o 0
EIERE |
e o =5 1 |Grab 5P GRAVELLY SAND, (Recession-
S AN al outwash), light brown
cCol b medium sand, scattered
@l o o . cobbles, angular gravels
P ( 1/2”), moist.
E -
v? = 10 2 |(Grab Gaseous
: odor at
°. & approx.
. & 10 feet
0 1o}
; )
)]
! ¥ J e - 15 3 [Grab ---increasing gravels
~ *P e ] ( 1"), sub-anqular to
S §5 : 3 sub~rounded, moist.
Skt Bl 18
O B 1A -~~-trace silt.
Qe ks » o
gL E %
. o . ~ - 20 4 Grab
o o ™M
§§//if?§ ° - 25 5 Grab -~-increasing medium and
,4{1 9 M medium fine sand.
Rt
3 I SEEE T
o rxx [¢4)
e« soed 1}
.. tesd A
o] i ® -
- a3 S - 30 6 brab --~grading to brownish gray
. 2y 2 some fine sands, very
S moist.
o
0 N S0 -
3% B S By
[ pas o

SEA-~-300-02a




PROJECT

Thun Field Landfill Site"

N X Sweet, Edwards & Associates, !n@

— TG T

Boring No.

TF-14

BORING LOG

Page 2 _of 3/~

WELL DETAILS

PENE -
TRATION
TIME/
RATE

DEPTH
(FEET)

SAMPLE

NO.| TYPE

PERME -~
ABILITY
TESTING

SYMBOL

LITHOLOGIC DESCRIPTION

WATER
QUALITY

Nz

Gtfoeed b4 ceee
ces - ceen

(=% i I de ceen
oy S N ¢ B S
mheeed b ceuan
eoed B venso
Ol L. oo
sevd b ceee
wfes: . evoe
hoo vesw

2R Py b o R
-t b o . cese
ebeed b cenas
-0 e p o esse
Opeveanef. ceon
Obeeed 3. cees
vond - o
Cheend .\\..-.
Whessod §o cosa
m :::: p = .o e
. neee

P I P
veod . enes
.o - coos
P . oo
oo . rees
PR . cves
.oe . cees
s N cosa
oo . ceee
PP . P
.o . PP
e d o feeea
PP . ceos
P . cose
esen . caen
coen . oo
ceen . vooo
sese . P
soee cese

< Bentonite Seal

NI % %% %% B

2" pVC Sch. B0 Riser Pipe — 7

bt &
a® s ]
OB IR — NN
o @ =PI
a o 4 m', 9
1 e " @
l\“," 'é:".h.
] === d
M RI=
1 .
g aq?.“ = e 2
e L)
o, N ’ LI
. -]
';:O °" Ly a'a.
. 4
> - ° ’0 L]
Qi g0 LA
h'a o 4
Q - -
-4 ° Q)
o e
o ° o
o o® 0
- '° m
b ¢ ¢ o
[ -
N S
nNeel 0]
P i
e o
Lleate bbbl i}
S 44 B 340544 B
glisi] [iiniiiic
Brois] i o
Hleeoe csssvnacd U1
Q
>
o,
~

sesssssed
essssnecd
ssssvacsd
essesnsed
ssensesnd
escsnvend
srescened.
sevasens g
weesemsedg.
erscsvacd.
evessvmadg.
sreenronod-
ssensvenend
cssvenned
sssrcitonq
sscevrend
sessrenag
srssanned
seesecesasd
“asesseney
essvenend

- 40

- 45

= 60

~ 65

- 70

8 |Grab

9 IGrab

10

Grab

11 |Grab

12 iGrab

Grab

13

14 Grab

GP

SANDY GRAVELS, (Recession-
al outwash), medium to
dark gray, medium coarse,
moist.

-~-—-increasing fine sand.

~~~less fine sand increas-
ing medium sand, moist
to wet.

GM

SLLTY SAND GAVEL, (Recess-
1onal outwasn), brrwnish

gray, fine to coarse sand,
"'sticky", very wet.

SWL
while
drilling
S.C.=

2700

GM

SILTY SANDY GRAVEL, (till),
light brownish gray, fine
to coarse sand, "sticky”,
very wet.

---increasing silt.

No flaw

Backl'illed vith Benton

SEA-300-02a




’ \Sweet:. Edwards & Associates, Inc. ) BORING LOG

PROJECT - Thun Field Landfill Site ' Page_3 of 3
Boring No. TF-14
= PENE
e - _SAMPLE | PERME- : N
Y weLL peTaiLs | TRATION | DEPTH ABILITY |svmBoL LITHOLOGIC DESCRIPTION WATER
a TIME/ (FEET) TESTING QUALITY
] RATE NO.| TYPE
g
4
=
d
o
4
o
gz} - 75 15iGrab SANDY SILTY GRAVELS, (till),
o brownish gray, fine to med-
4 0 ium sand, angular gravels
§ é? ( 2"), very silty, wet. —
. SWL
o) o | while
1 e 2 80 16 {Grab GP  |SANDY GRAVEL , (outwash), |drilling
p g e dark gray, coarse sand, S.C. =
o 28 gravels, ( 3/4"), some 1769
g . silt, saturated.
) °,° o £
o 3 © -
] ° s 0 ° o 4 d “
‘:aaiio’a‘ g 85 17 |Grab
v B 249 &
= ooaﬂz ol @
»°° ’ago" S0 &
: 03.0 %" 0. 5
. "7:0 E o’ 0 : ]
e s o B, 00 Q
o a— »
ool 5G] B " 90 18[Grab | [T o7 et canmveroaome e T T
a0 L B N 3 = GM [SILTY SANDY GRAVELS, (out-
ol %, ." =°-°\d wash), brown, medium to
RN = sard, su ded
of 0 S 4 coarse sand, sub-rcunde
S0 =5 gravels ( 1"), saturated.
= ML= M I
_8°°:°°a :‘:’ao g . S.C.=
: - 95 |
:z v ’ good
5 flow
O
. 5.C.=
Terminals at 98 feet—
268

—- 100 20 |Grab

SEA-300-02b
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Sweat-Edwards/EMCON, Inc.

BORING LOC

PROJECT Thun Field Landfill Site 'Fage 2 o -
Boring No. MW-13R
ova SAMPLE ’
WELL OETAILS TIp | S€PTH MBOL LITHOLOGIC DESCRIPTION WATER
reapings| FEET) S QuiuTY
KQ.] TYPE
y 7 J 2o , o
/ / > 40 | 5| Gray QGP >| saAnDY GRAVELS (continued). '
/ / e
/ °°o°° °a
Q
/ / i 2 %3
Trace 45 6 ] Grad oo 2 o
-] ° -] ° -] °
/ / 200
/ / o 0%
b 2 0o ©
_
[- - ] -] . .
/ / - 50 |7 | Grab § oo 3 @ 50': scattered cobbles to
%o 0% 5 inches diameter. !
/ / °0,0°%0,
] ° - -4 °
- - °° .
) ,
// "ﬂ"oo °o°
7 Trace [ 55 |8 | GraH oo 3: @ 55-70': well graded gravels
° b 2 0o J and sand; trace silt;
2 = % e 2% increasing fine to medium ’
E/‘t °°°°°°°° sand; rounded gravel to
O/ g‘;/ ,o°o°o° 2 inches; loose.
@ ——
%‘/ o / | TN . |
15 (>3 2 ppm 60 |9 Grah=°°°°°°°° 8 60': wet, 1/25/88
g a °° Oo P oo
L
- -] (-]
- 2 - J e @
/ / 10 ppaf 65 |10| Gray °e o °
/ / Fadend
°° Oo ° Q.
/ / Lr S of
(-1 o2
/ / o oer]
o % e .
/ / Trace b 70 |11| Grabgfo:37%| SILTY SAND GRAVEL to SITLY SAND
GM/ SM { (70-84°); gray to brownish gray;
en,8ns coarse grained; gravels to
/ / X 2 inches, rounded; trace to
/ / 15% silt; trace cobbles to 4
/ / R inches; loose then dense.
/ / Trace } _75 12| Grab Sens (TILL)
/ p @ 75-80': finer grained; fine
/ to medium; very dense; some
/ % water.




Sweet-Edwards/EMCON, Inc.

.-.._. BORING LOG

Bentonlte Chips

ROJECT Thun Field Landfill Sice Pagel3 of 1
Borlng No. MW-143
Qva/ - SAMPLE
welL oeTans | TP | OERTE SYusaL LITHOLOGIC DESCAIPTION Jiares
READINGS wo.| Tree o
9 PN
V // Trace |} 80 |13 | Grab}g)y/ sm {SILTY SANDY GRAVEL to SILTY SAND Conduceiv)c
/ / F2o.0s.e e (continued) . 2200
/ / e unhos/cx
N -{SILTY GRAVELLY SAND (84-21°);
% % r;'. aHEERE brown, medium grained; 10-25%
/ | SM gravel; to 3 inches; dense;
% % Trace [ 85 14 | Grab making water. (OUTWASH) Concuccivy:
JHRRNM R 1160
% % JHEHRHHE umhos/cx
% % , e
90 {15 | Grab pHesNS )
/ / i GW _§SANDY GRAVEL (91-107'); brown; Conductivi’
/ / a %{i 35-40% fine to medium sand; 1550
/ / °~'_:‘ B‘_:g- . fine gravel grained, 1 inch umhos/ca
/ / ORIy diameter; trace cobbles to 4
/ / Rastiel inches; medium dense; wet. .-
/ © / " 95 116 | Grab "’f-” (OUTWASH) (
a 0P 4
/ = / SR
. PSS
/ 2 / S
/(5) / SO
/c.. / 15 ppm | 100 [17 | Grab pgs: e Conductiv]
/ y 341
/ % umhos/cx
/ / EESNIAR
" 105 118 | Grab [adadtss Fonductivy:
. / / ¥ 580
/ / ?c GRAVELLY SAND (107-115'); medium | umhos/ca
/ / to coarse grained; 10-25% fine
/ / sand; 10-15% gravels, 3/4 inch
/ / 3 size; well rounded; trace
/ / " 110 {19 {Grab coarse gravels'. saturated.
% / (OUTWASH)
% % - 115 [20 |Grab [ : :
/ / i o TlSILTY GRAVELLY SAND (116-120');  fonducrivi
/ fine to coarse grained; 10-25% | 478
/ / gravel 1/2 inch- (TILL) umhos, ca
7/
szA-300-02=




Sweet~Edwards/,EMCON. Inc.

BORING Log

Banionlte Chi

PROJECT Thu‘n Field Landfill Site - 'Page_i_o
Borlng No. MW-14R
ova/ SAMPLE
WELL DETALS | TIp | BEPTH syusoL LITHOLOGIC DESCAIPTION WATER
peanings| (FEET) wo Trre ouAUTY
” v/ HEHEENE
% % : 120 | 21| Grak}SM/ GM | GRAVELLY SITLY SAND to SANDY
/ / JdFA| GRAVEL (120-147'); light gray:
/ / : 10-20% sile; fineé to medium
/ grained sand; gravels broken
/ / 3/4 inch in size; intact
/ MENEN N cuttings show till; saturated.
/ / Trace [ 125 | 22| Gradf|:|::l::f:1: (TILL) Conducti-:
/ / EEEEE 420
/ % umnhos/cd
% % Trace [ 130 |23] crabffff|:

% / - 135 | 24| crabfl*[F1EL Conduc
/ / onduc
- /.—a/ gml‘.os/c:r

a T
/ 5 / 1
= HERHANR
/a: / Trace [ 140 |25 Grabt:f-||:|:|:|: 8 140': large boulders,
/g V HEFEEE unable to drill open hole.
%.‘" /
/ ~ / ] HHRE
/ / HHRERRE Conductiyi:
/ " 145 | 26| Grabff-lffFEL 334
/ / RN umhos/cx]
M %‘ .
| / / | Rarees
/ / é;ﬁé% SILTY SAND GRAVEL (147-161");
/ / 9-86.%\ medium gray; intact sample
/ Trace | 150 |27 Grab;;-;} Y retrieved; saturated.
/ / L.'_ 0,% (TILL/Interglacial)
% / e
/ / L
/ / Trace p 155 |28] Grab .Cf,o.g
/ YohtXe¥ Conduc’
/ / A 301
/ / ; o R umhos/cT
AN
% A KoLk
: sza-30c-02




Bentonlte Chips

BORING LoG

Sweat-Edwards/EMCON, Inc.

PROJECT __Thur Siald randsil] cira Page_:_of -
o~

Borlng No. MW-143

oval ——— SAMPLE
WELL CETAILS | TIP ?;E”,; SYMBOL LITHOLOGIC DESCRIPTION WATER
reagings] FEET) wo | Tere cuauTY
7 j;/ 1 DAL :
;222; ::j)/ 160 |9 | Gran [SH/ SPlsTiTy SaNDY GRAVEL (continued). Forductiv)
,///// 3 N\ ‘ 225
umhos/ca
-{ SILTY GRAVELLY SAND to SILTY SANDY GRAVEL
/ / 1(161-195"); brown; 25-40% fine to
/ / | J6s bo |crab medium gr_ad:.ng in size and
amount of coarse sand and
/ / gravels to 1 inch; 10-15%
/ silt; saturated not making
/ / water.
/ /Trace - 170 Pl {Grab @ 170': trace cobbles to 4 Conductivy
/ inches. (TILL/Interglacial?)| 250
% / . umhos/cm
;;;zz Eiiii L 175 B2 |Grab | r’
/ a%
/a: '
/ 5 /
= - 180 pB3 |Grab [ Conductivi
/o 240
/z'/ unhos/cm
/ e /
/ /
% %Trace L 185 B4 |Grab |
///’ L 190 B5 |Grab f Sonductiv]
//// 300
/ / umhos/cm
///// 195 b6 |crab [| SM_'s1LTY SAND, GRAVELLY (195-204');
///// JfFFF|] fine to medium grained; 10-20%
/ FFEFF] coarse gravels: medium dense: L
/ / LfFFE[] sacturated. (TILL/Interglacial?|)
% % HHHARAAE R

§za-100-02%




30RING LoG

Sweat-Edwards/EMCON, Inc.

PROJECT. Thun Field Landfill Site 'Page 6 o

Boring No. MW-133

ovas SAMPLE - 1
WATER

WELL DETAILS TIP :?:—'E’E'_"r*) SYMSCOL LITHOLOGIC DESCAIPTION : !
UALIT i
READINGS mo.| Tree e

ARANHHRE
L’ 200 |37 | Grab 8™ SILTY SAMND (continued); 10-20%

.......

% b 1 14 b e M fines; hole making some water.

.......

......

/ LS,

/ e .0 o SANDY GRAVELS (204-210'); gray; ' ]

/ - 205 |38 | Grabk| o ?Puu’ gravel and cobbles; well C;??*’Ct"v‘
s°°°0°] consolidated; dense; saturated] ..
0. %%, . umhos/c..

sand; 20-30% fine to coarse
gravels, subrounded; 5-10%
cobbles; open hole drilling;
making some water. (TILL)

% 210 |39 | crab[ '@ :|SILTY SANDY GRAVELS (210-240');
/ . I =9 gray; 40-50% fine to coarse

Condu;--Vr

Bantonlte Chlps

AARHIHIHHAEIIHHH T,

/ - 215 |40 | Grab b
/ .y i 136
@/ Sfeearilis. nos/ 1t
g S
= % RO ,
: / | erin '
E/ = 220 [41 | Grab}ri- N
0% FREALNS ,
> e
@ P
N% NSO
/ = 225 [42 | Grab @ 225°: decreasiné amount of [Conductis
fines and increasing coarse | 202
/‘ gravels. umhos/cm]
? - 230 |43 | Grab el ’
/ = 235 |44 | Grab ' TN . Conduc:iv}
/ i 195
/ 4 '_-i.: e umhos.
) '

§za-306-02:




Sweet—Edwards/EMCON, Inc.

Thun Field Landfill Site

- BORING LoOG

5AND

Bentonite Chips

PROJECT Page 7 Of_‘ -
Borlng No. MW-143
QvA/ SAMPLE
WELL DETAILS | TIP f’f:;“ SYMBOL LITHOLOGIC DESCRIPTION WATER
REACINGS ik wo| Tree QuAuTY
7 // ARRARKE
/ // - 240 |45 | Grab (S -{SILTY GRAVELLY SAND (240-249'); Conduczivit
/ / SRR gray:; 25-30% £fine sand; 15-25%] 165
2/ o/ 4 medium to cearse sand; 5-15% umnos/ca
—— a 11 X "
5/5_- e fine to coarse gravels; 20-23%
_m/ 5 ot sile; trace cobbles; sample
:':_‘/33 qi retrieved whole; dense; wet.
S/C - 245 |46 | Grab H| ) (TILL)
:/o / HHE
5 4 N MM
cn/a_ / ol
/&/ RHRRE
LT |siLre savp eo sawpy stoT (249- .ot
- 250 {47 | Grab HSM/M ‘{254"); brown gray; silt files; feuctIves
. . 200
i 4 M 8 20-30% fine to medium sand; umhos/
o HRAE 15-20% coarse sand; 5-10% fine os/cm
N : gravels; trace coarse gravels;
ry : cannot drill open hole; hole
»
& \making water. (OUTWASH) (
< - 255 |48 |Crady GRAVELLY SAND to SILTY SAND; dark
@ gray; fine to medium grained;
& trace to 20% gravels; trace to
) 15% siic; medium dense; hols
z L making water; heaving sands in
le. (OUTWASH
N 260 49 | Grakt hole. (QUTWASH)
L 265 |50 | Grab Conductiv)s
125
umhos/cm
- 270 |51 | Grab Conductivi
160
umhos/cm
Boring terminated at 273.0 feet.
- 275 152 | Grab
I
STA-300-02%




Location

Sweet-Edwards/EMCON, Inc.

PROJECT

Thun Field Landfill Site

BORING LOG

Northern Property Line

Surface Elevation_487

Mw-15 S (GP~-4)

Page_1 of3 _

Boring No.
Drillfng Method

Air Rotary

Hayes Well Drilling Co.

Total Depth 80 feet Drilied By
Date Completed June 24, 1987 Logged By Kevin G. Rattue
VN | oepn | SAMPLE
WELL DETAILS TIP SYMBOL LITHOLOGIC DESCRIPTION WATER
reaDiNgs| {FEET) : QUALITY
r = nn NO.§ TYPE
=5 TiV, -
79N '
w/ j/% GW_d SANDY GRAVEL (0-80'); medium
S/ 4;% s brown; medium to coarse sand;
>~/ %ﬁ/ some fine sand; angular to
E/ ﬁj/ subangular gravels; 1/4 inch
g/ ﬁj% _— to 3/4 inch diameter; damp
3 / 215 / OUTWASH
v
ff; /4j/// Averags
/ ;,// 1 min/it
r/ e
3/ gﬁﬁ =
A R J
P4 Hh 34 = 10
2fo0, {pllc 4
=% dihe |
Spo =] o® z
el OO q D,_o q
@jo ° IR Y
m:oo o 5:00 o
00 dlo o 4™ - 15 @ 15': increasing medium coarse¢
° -1 -] o
° 4} oo sand.
P Q o] Ooo‘
goo q ’Oooc
Q d Q0
p o ] ’OOG
aoo q Qoo
°o ép aoq - 20
X b [P o4 9
0?® dio o *
< °o° 9 goo oq
-] -
= ,o ° &uc ° :‘!
Gl|%e)ald o % o
-]
us:ce ;nc,oag‘ - 25 @ 25': grading to olive brown-
Sl 21dlo%. with trace of fine sand;
obo | Toll°0, moist.
[<+] O° Q 4po o
Lo © > 0®
o o[ a. q o
d X bil°0
S| wldpe s
Rz - 30
s 1
3 / 4
o / 4
::/ 9
c 2
gﬁéfﬁ éif;fﬁ
r:/ % / X ', i
2 /41 g 14j 35 @ 35': becoming wet.

SEA-300-02¢




A\—Sweét-Edwards/ EMCON, Inc.

Thun Field Landfill Site

BORING LOG

PROJECT Page_ 2 Of,(-‘-
Borlng No. ___MW-15
ovas SAMPLE WATER
-3
WELL DETAILS | TIP gfag‘) SYMBOL LITHOLOGIC DESCRIPTION SUALY
READINGS wo.| TYPE :
- '7
2
x .
°/ 4 s @ 36': very wet.
- % ]
S/ ;/2
= 3)
1 i
N
@ /; 'Za» ke o 40
o {le° o
ooq °°° o
L I o°° o
Doot °°° 25
0® RN P
- ) olP o 4] &l
e > 1o 00""
b oo ¢ )
2% bHooo _J - 45
- B Ol‘rrﬂ-
o
pco P OOOg
°° 5 O°°
¢ d - -] °°O . -
-]
c°° Dg °°:
% 4 Doo°°°o (
° : - 50
-] o Q -]
S5 g: °.,: @ S51': scattered boulders.
-
E og: [-X-] : -4
Ofod Po °°°'.
° o ° "
g ° °O°°° o
(-]
Epg &ooooa L
Ble ATl oe 55 @ 55': increasing coarse
=p% 00 g ¢ gravels and cobbles
@b | Ble e%o
Zloqop g oo
o1 &|° 2o°|Average :
b 2l ole 2%0]2 mi S.W.L
Po |Olo,0 ©f2 min/fE
° 9>p 00
Qcﬁ. O°O°D
id . - X-) ¢ "
Q°° ™o ooo 60
o lo 2 oo
°C °°°°°
Q o0 [ .
°°°‘ 04,0 ° @ 62°': saturated; medium gray
° °o°o°°a sandy coarse gravel;
o 9 ;: %% minimum trace fine sand.
o
Lo 3 0] L 65
oo O,
Q ot 00 4
°°..._-°o°o [~
Epo[Jo 4, 0°
@ ob—4 o o°C
Dlo &P oo ,
co____ o _ o 9
fgoc e ) g [- -4
- °"'—‘:o° 249
ol2 1 °° o L 70
— e L4 -]
“’o::w 3 o 9 (
g o .._._°°oo°:
,Q ...__..0° ° [
G loof—bo 2 oa
wp-sFg.°°° I
NPTO[H0 60 ° >




Sweet-Edwards/EMCON; Inc.

...BORING LOG

‘Page-l.ﬁf_lh

Boltom Seal

Drive Shoe

80

85

PROJECT Thun Field Landfill Site
Boring No. MW-15
ova/ SAMPLE %
weLLDETas | TIP | oS8T SYMBOL LITHOLOGIC DESCRIPTION Jater
READINGS no.| TreE :
}OQHQQOOO Q 75 GW

———Same

Boring terminated at 80.0 feet.

Conductiypi
=1440
pE=7.7
T=22°C

SEA-300-02%




\ Sweet-Edwards/EMCON, Inc.

PROJECT

Thun Field Landfill Site

o BORING LOG

Page ! of 3

Locatlion (See figure)

Surface Elevation_488.5"'(MSL)

Total Depth 115 feet

Boring No. MW-15 Deep

Drliling Method __Cable Tool
Drilied By _Tacoma Pump and Drilling

Date Completed 1/12/88 Logged By K.Lakey/K.Rattue
OvA/ SAMPLE
WELL DETAILS TP DEPTH SYMBOL LITHOLOGIC DESCRIPTION WATER
READINGS (FEET) QUALITY
57{'__——] NO.{ TYPE
L= % oA
a % // GW 1] sanDY GRAVEL (0~18').; brown;
o / / subrounded; trace cobbles;
2’.‘/ / 6 inches in diameter; medium
5 / / sand; trace silt; dense;
c% 10% 5 1} Grab moist.
_ / / i @ 3': 35% LEL gas tech
§ / reading.
g / /
5/ / .03% 10 2 { Grab @ 10': increasing silt; 205 -
2 / / i LEL gas tech reading.
=
‘i/ o /
£ /5 /
o ?5/
.9*/.“3/ 15 3 | Grab
= o N
| = /
@ >
o =
'é/ g / ‘
@ A& /A 20 | 4 |Grab FTRTT.I| SILTY SAND, GRAVELLY (18-26');
i :8M I light gray brown;
M fine grained; medium dense;
EEFL- moist.
25 5 | Grab [:[:||:
SILTY SAND GRAVEL (26-35');
>
= brown; gravels to cobbles;
5?5 fine to coarse sand; dense.
® (TILL)
< 30 5 |Grab @ 27-29': boulders.
E o
23
o
4 e,
‘ 35 | 7 |Grab [-=3%"" saNDY GRAVELS (35-42.5');
o - (continued on next page)

SEA-300-02




BORING LoOG

Sweet~-Edwards/EMCON, In&. >

PROJECT Thun Field Landfill Site Page_2 of -
- -

Boring No. MW-15D

ova/ » SAMPLE
WELL DETAILS | TIP ?fggr“ SYMBOL LITHOLOGIC DESCRIPTION WATER
READINGS ' TeoT wvre QuauTy

| 40 8 |Grab |s 35 -'9 SANDY GRAVELS (continued); light
. 3

oooo

brown; poorly graded gravels;
1/4 to 1/8 inch in diameter;
fine to coarse sand; trace
silt; dense. (TILL)

GRAVELLY SAND (42.5-48'); gray;
fine to coarse sand; 15-25%
silt; 15-25% gravel, angular;
loose.

o0

Trace 45 9 |Grab

{ SANDY GRAVELS (48-62'); gray;
1 inch in diameter gravels:;

Trave S0 10|Grab

¥ -
; subrounded; poorly graded;
° medium to coarse sand.
> = (OUTWASH)
= a. . -
3 -
@ 5
e ol Trace 55 11|Grab ('
= S)
= >
TR A
[+]
@ S
c
T
y o Trace L 60 12{Grab
o @ 62': encounter water, odor.
g% Y GRAVELL? SAND (62-78'); medium 1/15/87

to coarse sand; well graded; Conductiy
1/4 inch gravels; 5-15% silt; |810

& Trace 65 13|Grab
8 saturated. umhos/cm
Trace 70 14 |Grab @ 70': increasing gravels, Conductiv
o 1/2 inch diameter. §52
(OUTWASH) umhos/cm
Trace 75 15 |Grab Conductivy
™ 710
; umhcgs[' !

(Refer to next page)

sEA-300-02=




2-Inch PVC Siot 30

Sweet-Edwards/EMCON, Inc.

. BORING

LOG

'Fage..l_ of 3 __

PROJECT Thun Field Landfill Site
Boring No. MW-15D
ovas SAMPLE i
WELL OETAILS | TIP | BEPTH SYMBOL LITHOLOGIC DESCRIPTION WATER
Reapings| (FEET) ouALTY
NO.{ TYPE
] Trace 80 LEELEEN GRAVELLY SILTY SAND (78-87');
1. SM s light brown; fine to coarse
’ b D X e sand; 5-20% silt; poorly
RERRRR graded gravels, 1/4 inch to
i I 0 M I 3 inch diameter; saturated.
= 8 RHHNAE (TILL)
'S a Trace 85 b 1 A Conductiyi
e 3 RN RN 630
—— o efeletelatsls
S = umhos/ca
c Q RN e
g:’ > GRAVELLY SAND to SANDY GRAVELS
e INTERBEDDED (87-115'); light
S Trace 90 brown. (OUTWASH) Conductiyi
/ T ---B0% GRAVELLY SAND: medium to | 1430
@ Z5 A coarse grained, gravels umhos/cx
2 AAEY I PR less than 1/2 inch diameter
€ b,o° o 9 trace silt; making water; |.
@ ho °°°°____u A subrounded.
I AR :°°°°°‘Trace 95 ---20% SANDY GRAVELS: gravels to
"3 S e 0% 3 inches, rounded; fine to
K] o °g —o e medium sand; well graded;
P o N °°°°< 15~25% silt; saturated.
)Q Q
AH= XY
» . © —— 1o q
F e 50— °° {Trace 100 Conductivl:;-
[+] o [} e -]
00 I—b o ° 1530
L% 0 s o umhos/cm
o o\ o
et o
2] Q et O -]
[ 3 -] | o q
S 0 %o o ° o
b= [ -] o Qo o -] 3 4
g lo 0% 0%, frace 105 Conductivic
S b 200 2 00 1450
£ [o°%0 0@ ®e o o]
8 00 J o0 g o umhos/cm
Q s Q -] o o -] d
D ° 00 ° [- W] 4
- 2 -] -] -] Qo
"5' [-X-] g [~ -] : o
o Q -] -} (-]
;: g so g oo z‘
3 oo oo: oo oog °o 110 Conductivpt
m:°°°oo°°°oo°‘ 960
&lo%0 _0%0 _0f umhos/cm
] - -] : - -] : -]
o o o -} Q ° -} Q d
:D ° e90 ° o0 4
:g o -] ° S -] ° o
@0 o 00 S o .
3;‘3"0 °°3°° °°4 | 115 Boring terminated at 115 feet.
S§za-300-02=




ova/ SAMPLE w
WELL DETAILS TIP DEPTH SYMBOL LITHOLOGIC DESCRIPTION ATER
e (FEET) QuALITY
ADINGS
6-——#—1 — nnn! no.{ Tyre
£ _ %
@ a// ; VE 3 GRAVELLY SAND (0-12'); light gray
O 8/ § brown, £fine to medium sand;
> 2/ p"lﬁ E angular gravels, 1/4 inch to
= _S—/ //E 1 inch diameter; slightly
3 ‘E/ 2?; 1 lcrab b moist OUTWASH.
3 CB/ ;E 7 -3 3
= 7 4
= |V ]
Z ¢
0/ [ L]
&7 ddir
../ Lana
8/ / / 2 Grab
E/ ; j - 10 @ 10': some coarse sand
L]
O/ ﬁ ]
>4 Urdn RS Trace
=2 T4l osml . Metnane
.o LllRab FFEFEFFSILTY GRAVELLY SAND (12-33');
=] o PHd P 3 lerab [JFFEEE light blue gray; fine to
Yoo /Eﬂ s |19 - 15 EEEEE medium sand; some coarse
Al I 95 I b4 1 8 1
° Blpeld sand; well sorted gravels,
T~ HERIE 1/4 inch to 2 inch diameter;
35 o L i febetzbeted: slightly moist TILL.
g pe b OOF ofs . .
b ° o o HHHEHRN
C%pooo q lec K] crab || :
Qre elloolre - 20 HHHRHRS
ab%el  Plfos RN
oQ L o g wfofofolafats
SPo oplls Jl :::::::L
olod &R’ %l bR R M
P 97 ’O" Helefeletels
@l°°) T11hedl] delff:f--~ some increasing sile.
=3 ] 36l 5 |Grab kLN '
Qe G o e 25 efefeto]ete]e
Tl el I LEEEEE
N EIIS HHHHRH
\o°=o>.'L° o HHHERH
“loo ; olP efefelefelel
5,4 5o {|o R
Q & sfofafefofefe
p°d S177 o {1° HHHRRES
solafllelf 6 |Grab [:[f)LL): ,
P09 |died| - 30 BEEFEEE e 300 : moist.
e°d TP oL HHHHNR
-l 00 p olP efefof-feie]-
Sl.d [4P°}la LR
« - = o efofufolafeate
@o"d 4k, e ' i L
oo Pl of|P GW ANDY GRAVEL (33-138'); medium
§°°‘ 4 419 7 lcrab brown; fine to coarse.
o4 [IPolL] L 35
- 3-] ] a D et

‘ A Sweet-Edwards/EMCON, Inc.

PROJECT Thun Field Landfill Site

.-BORING LOG

Page__1 o* 4
\

Locatlion _ Northern Property Line

Surface Elevatlon__548 ft. (mMsi)

Totel Depth 154 feet.

Date Completed __6/30/87

Borlng No. _M4-17S (GP-1 a, b, ¢)

Drilling Method Air Rotary - &»

Drilled By _Haves Well Drilling co.*

Logged By Kevin G. Rattue

SEA-300-02a




Poea Gravol

Bentonlta Ssal

Sweet-Edwards/EMCON, Inc.

'BORING LOC.

PROJECT Thun Field Landfill Site Page_2_of
Boring Ne. MW=175
ova SAMPLE WATER
WELL DETAILS | TIP ?f:;‘} SYMSOL LITHOLOGIC DESCRIPTION SoATER
READINGS no.| Tree
° AN ~
AR ALR I s 35 GW $2}sand, poorly graded subangular
°? of lo gravel; 1/4 inch to.l inch
%] {1% o] diameter; some silt; moist
bof o 1 ( OUTWASH. )
°°a -} q
% Lol o
P © °le | 8 | Grab
0?® "ol - 40
o -] g9
%o ol jo
Lo | ol R
oO 4 o} o
o -] 9
°o ol lo
b o o :
24
2% 1BUE 9 |Grab
°s {LolpP | 45
~N-] (=] o
°°a © L °° Oa
o 2%k
::oa &lo : .
[ — of @ ce
e 2l N Metha-
— -]
pao Eiol P 4 10| Grab |
ol ¢5lqPolk . 50 - I
2% S [
::oj e o‘ 2 ae i
=]
0?® ‘S’i °| P . .
°o] S} %|b 852': increasing gravels;
po | el B 9] ¢ subangular to angular;
=4 el | 11 Grab 1/8 inch to 2 inch diameter;
-]
% o b > | 55 wet.
° B ol i
o P
"oa1 { % )o
Q io : 4 :
o9 o‘ b °l e
R -
aoo 1 :; 12} Grab
J P 4| ol [ S L. 60
(- o : -]
- -1 ol b
Pel HLS 1
o:; ° : °a .
o
7 A AP
/ § 2 % 13{Grab
A
/ /%,4 - 65 g 65': wet.
271k
/ % % 2=
AL
A
71
5% ZE 0.3%
77 /%3 14 |Grab . )
4 HME“Ho - 70 @ 70': some scattered boulders.|Methan
% : ° 1 :-C
’o° P o bd 2
::_J ° [~4
oo =] -
o Hoe f:"w
Pog o% el — —-O——:
§zA-3050-042




Pea Qravel

Bsntonlte Seal

BORING LOG

A-Swest-Edwards/EMCON, Inc.

PROJECT Thun Field Landfill Sita . Page 3 _of (

Boring No. __MW-175

ova DEPTH SAMPLE .
WELL DETAILS TIP (FE'-‘l.’) : SYMEGL LITHOLOGIC DESCRIPTION :"JA’:E%
E ) AL
READINGS no.| Tree
o Li};o Q
s ° 4o
0° e olld -75 2 GW
od o9
F°°: p°°°c°d -
-] OQO [=
goq - -]
Oc °O° [
-] ps =] e aQp
L, © ° o9 : Trace
[ o4 oo -850 16| Grak . s . . -
20 :Qoq § g 80': increasing silt Methane
P o %0l|e
;oa o
°O ooc Of M
-] s P ° ap
o ~. " [-]
:oa : ooa{
Jo 2ol 17| Grab
a° [++] °° [~] ™ 85
: od &9 oo P 4
-] o) o
° o1 ¢
° ol o 5!
| o ol 0o
5 ©9 Bl o9 - -
°o o o g
O’a OiQ e P _
|, o IS4 ° 18| Grab (
LY © of - { .
b o 116 119 20 : @ 90': becoming wet.
o % =bo 2}}9
0| Gl 0°%{b
; oq EIS o9}
-] i Q
o: N e: 9
o O° >
F; o d S o9l 4 19| Grab
Qoo 0°° a 95
P °o° b
g: S ool
e R
>°°6d cocg »
O°° =] °c [~
bo ¢ o°° ° T
P 0°db 201 Grab 35
-] o] - »
2o B ool io0 @ 100°: becoming moist.
b:‘ o°°1 ° ' ‘
i) 0% db . . . 0.1%
>°oa gc’::m.1 ° Methane
) a: e
’°°q °°°°4|¢
>°° Do d -] R 21 Gra-b
°°° o ° = 105
s DO q4p 4 Iy
[ ] =] 00 (-}
o o~ °,4ls
-] Q
-] ° o°a g
° b
ol ° b [- -] 4
°° °°d°
a2 |28l 22| Grab
) b -
% e°]}d 110
'//74 Q
7 4 A R—

Al ]
Jo

SzaA-306-02%
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Sweet-Edwards/EMCON, Inc.

Thun Field Landfill Site

.BORING Log

PROJECT Page 4 Y
Borlng No. MA-17S
OvA/ pepn | SAMPLE E
WELL DETAILS TIP (FEET) SYMBOL LITHOLOGIC DESCARIPTION :&:5:?
READINGS -|no] Tree
f/ " L
5% - 115} 23 Gratjs GW E SANDY GRAVEL; medium brown; fine
//// //// to coarse sand; subrounded
_;_'i./ /% gravels; less than 1l inch; 0.5%
S//// ////“/ | e some silt; slightly moist. Methare
E/ /? (33 -138")
@ / 7 24 Gral !
Lo P - 120
(- -] -] t
b o ° -
o] PooEe
»] -] -]
a0 -] [s.
D 0 -]
53 PocHe 25| Gran
oo o °q - 125
ooc OO 0°
q
OOO DO °°°
- -] Q [- X~
. °°° OO °° -
) °oc ° o ooo i
Zloe 0 4 @8 26| Gr --- becoming very wet; grading to
5"3": o °, °°g . 130 gray brown; gravels well S.W.L. -
af, > °°° % d sorted, 1/2 inch to 3 inch
gooo b2 %, diameter; saturated.
no°oq 0 o 0 °
- - o o g
20 o5 o © - 27} Grakb Conductiy
-] O -] .
°co° oo aon 135 =2150
0, 0 L0 ©°, T= 23°C
ga°°c "c»° ooo » pH=7.6
TN -] a (-] s 2
o o o T ] " "
éiogaa 2 00 2 °°q°._°g sandy Gravel; (138'-B.0.B.)
o’ o°:'._'1. a°°°o- 28| GraHo Gfi od = increasing ccarse sand;
g?°°q:u°°°°°° - 140 ?°°°°o°° o becoming increasingly poorly
1 ) == 20 %" sorted gravels; 1/2 inch to
ol % —° 0, 00 5.0 1 inch diameter; saturated.
Q et O ° [4 °°° o
z,o°o: o o€ °o°°°°°
:oo"::io"o . p°°°°°
Q) ":°° °o 29 GralPe °°°q
S} o9 T, °9 o o 2 00 ¢
TIPe®—1 %o6° L. 145 5%0 o
P ° - X1 X 0 50 La
42 °..'—.:a°°°°o °o°a°0q
\&—""o o X oo
°u 1 %,° ooo °c
o P o -] -]
AR =N see 3
8°°:‘::°°0 ;o°°°q LN 9N
°°°J—q 8,0 30{ Graf ,°, o Conductiy.
20 B2% 0.2 150 LTI =1530
— LY ol 2, = o
87 noog co T=21
s // 0% o’ pH-T-
[+0] °o°°°°
| ] L. °i,°;:: Boring terminated at 154 feet. A‘~.~—“'J
9 o0 Q
§zA-3056-02%




Steel Sscurlly Caslng

Washed Psa Gravel

Bantonlie Chips

—

\ Sweet-Edwards/EMCON, Inc.

BORING LOC

PROJECT Thun Field LandZill Site Page 1 C\" _
fLocation __(See Ficure) Borlng No. _MW-18 Shallow (§2-20a,B,C)
Surface Elevation _546 £t (MSL) Drilling Method __Air Rotary - 6"
Total Depth 160 feet below ground  Drilled By __Haves Well Drillinc Cg

surface
Date Completed __3/2/88 Logged By __Patrick Dunn
ovy SAMPLE ,
WELL DETAILS TP OEPTH | - SYMBOL LITHOLOGIC DESCAIPTION WATER
ReADINGS| (FEET) ouauTY
{ no.| Type
™ nnn
2 } ANEANE
7 4 E SM itllsTity saND (0-16'); light olive
/ ﬁr,g JkE T brown (2.5Y, 5/4); fine grained
/ ;ﬁ/* 0 20-30% low plasticity fines;
/ 5%? 10-15% coarse gravel; loose;
/ / ﬁ : dry. (TILL)
/ # f Trace [5 :
Z IRV e -
/ /%fgﬁ i @ 13-13.5': color change to
/ p f 2155 Ao gray.
rarlit= 1
Nk
/ 9717 FE NHAHAE -
Ana i HHAHRRE
/] Eﬁéam 10 1 Grab... i -

( afofe Ay
2% > 4( {1 JEFfFlsziTy, SANDY GRAVEL to GRAVELLY ‘
LI Ll sTETY saxp (16-42'); 1light olive
o°: IRl LFFFE brown to grayish brown; medium
® o ol Tl Aot gravel grained; 1 inch rounded;

° 4 Plie| ™ "15 15-30% low plasticity fines;
g°° P9 g; » 15-30% fine to coarse grained
oy ®liSpe|D sand; loose; dry. (TILL)
o %y 4 of §-
1 Q
°°d O‘ io OO‘ o
oc |‘,c! ot = ;
o L h
°°° ¢ o, CD 20 2 Grab |
o 9 Pp{Plloo]
d o -—
° ¢ o ¢l =
o o b 4 e
Occ QD‘ ° =] O‘
d& Pl
a° [ a(
b °l 3l )lYle
od @ l1loll o L
° 4EP|p|[ %|Trace [25
NS {9
o >4 <
o §ab|Plro
oOq - [ © O‘
s °© o4 R
°°d U‘ [0 =] O‘
/ ; ? ™30 h Igrab { @ 30': lenticular quartz sands;
é ; % : harder.
5 /
4
) C
% 2 g 34-35.5': less fines coarser
d %Trace -3 5 grained; damp. I
SEA-300-02:2




Sweat~Edwards/ EMCON, Inc.

Thun Field Landfill Site

BORING LOG

PROJECT Page_2 o, -
Borlng No. __MW-18s
ovas SAMBLE . L
WELL DETAILS T2 ?f;;’; SYMBOL LITHOLOGIC DESCRIPTION QV:J: 'J:r
READINGS : no.[ TYPE
/ .- .
// E;V =35 {SILTY SAND GRAVEL TO GRAVELLY
/ /] 7/ SILTY SAND (continued).
/ 2% :
/ %
-
n
L]
N
3/ 9 -40
= / 9
O ] .
o:;ff 2 SAND (42-57'); olive (5Y,5/3);
-E/ s s medium graihed; trace to 5%
3/ § 2 fines; trace gravels; loose;
S / Nk dry.
QI Uydr/qo 45
) 51 2
°C o =] E
: o o Q.
aoag 5 5 a
= - -
:oo q]° 4°
o 9L olwy
o1 [MPE.:= 50 |4 |Grab
| e i
-]
-] : Dlg 20
-] [ -] ° -]
P o o g
-} < -2 - ]
- =] ; -~
2007 < °° : Qc
°J al oo =55
Q q DCJ‘ (-1 o
a - -] K
o °f hr° o 9 :|SILTY SANDY GRAVEL (57-70'); olive
o3 bo GM ; (5Y, 4/4); fine gravel
b %1 ]2 0 % % 1/2 inch in size; rounded;
"o olo’e SN, 15-20% silt fine; 15-30% fine
:o‘ 2l ’o°°°a ~60 5 | Grab[.»'siss1 to coarse sand; damp. (TILL)
ol o o . '
P o ol 6o o seTos,
o 2 3p[B 0o KT
3 -] ,2 < °° -] o %
ol ° o 9 L= b
°°° O)°,°°O° AP -,
o9 eifo o AR
o] G L] : q "55 A
° °°: N’o %00 ) el @ 66": less fines.
: | © 2, e
H ° TR i
3 o d E AL @ 68': picking up fines.
(1] b o < :.' '..-
£€g o
o . *
B[, 3 170 f6 | Grab e ®ou|SANDY GRAVEL (70-127"); olive
SP o PGP/ GM<™(5Y,74/4) ; fine to coarse gravel
2[ 9 ) °°, %45 | grained; 5-10% fines; 30-40%
o 3 °°°$ fine to medium sand; dense.
<
% %o 5a| (TILL) ]




Swest-Edwards/ EMCON, Inc. | BORING LoOG

PROJECT Thin Tiald Tamd8il] gjea Page_3 0'.;" _

Borfng No. Mw-18sS

ovA/ - SLMPLE —-—

WELL DETAILS Tip | OEPTH SYMECL LITHOLOGIC DESCRAIPTION WATZR

W WE (FEET) QuaALTY
READINGS xo.| Treg

75

o9 SANDY GRAVELS to SILTY SANDY
%4 GRAVELS (continued).

?oo o :q @ 72': change in color to gray,
S 0o due to basaltic composition
%50 o of rock.
050 ° 3 (OUTWASH)

OO RTRRTTTTRITTCEENSSS

AAMMIIIEEIEEEIOISESA

0.0 ‘; o
sg0"0
o Q

e
000 Oo
oo ©
0_ 0

85

Q
90 |8 | Grabf%e3%,

L. 95 °°° °°
-]

=100 |9 | Grabpe 2'%.| SANDY GRAVELS to SILTY SANDY

° o | GRAVELS (72-127'); olive gray
®0,,9%°d " (5Y, 4/2); fine to coarse
©%0 o gravels; 1/2 inch to 1 inch
rounded; 10-20% fines; 15-30%
fine to coarse sand; dense;
damp. (OUTWASH)

2" PVC Riser Plpe

FAEFEFYFL ALEEERAARR TR TE ST TR AR SR SRRRRARRRR R RS

- 105 °% e 8

MMM

Bentonlte Chips

[s
[+

o
[+]

110 |10 | Grabpho ¢ °°, L

Q
e 9

[
o
aQ
o
-]

o
o
oo
[+
a
o0
k1]
]
[-]
L]

[4]
[+
L]
o
L]
(]
~
L]
o

]
-]
[+]
o
v
o0

LX)
o
[+]

[+]

0
]
(]
[

[
P
[
L ©
+]
Q
0
p
D

+]

SzA-300-02%




Sweat~Edwards/EMCON, Inc.

PROJECT

Thon Field Landfill Site

__BORING LOG

Page_s o _

Borlng No. My-18¢
i
ovy SAMPLE s
wELL DETAILS | TIP | BEPTH sYmaoL LITHOLOGIC DESCRIPTION WATER
READINGS| (FEET) ouaLTY
wo.| Tree
00 ‘:cva‘q an . )
o - b GP/ GM
Lol ppee 115 ?Pc .| SANDY GRAVELS to SILTY SANDY
%6 nc'oc o) ’,,,,° :: GRAVES (continued).
[+] a0 .
°af bllos P o® 3
b°° : 9o ::oo °;:
ool Pll®e?® oo $o°
o, 4 a<:::°°°<.‘ b a°°°
aoo : o0 - )ooe'o :
o0 OC aooac 120 11 GrakXio o :°°oc
°o,4 bl e P o © °o°
I oo e %o a
e 9 bifo o ARETE
o0 dls g p ,°°°<° oo
B°°“ 3 R 0%, 20
{ oo L %o -]
oo oc °4D:‘Loaq o ::ooc
=°°q OOOOO ’125 ‘°°°)O°9'
09 o°o°°o' taa".r.r.'
O B AR FHRSYRE
Q wfefe . s
=o°Q : o0 | MER N SILTY SAND (127"150'); olive gray{-
Slee °oo°g°q§ M (5Y, 4/2); fine to coarse
5;: o °18 SR grained; 20-25% low plasticity
° s P°e.%]o - 130 12 Grabjl:f:l:dcld: fines; 5-15% fine gravels;
é’ 0,9 b %°%e13 up te 1/2 inch, rounded; drill
0 © ¢ s 90 |& Akl hole staying open; dense; damp.
. [- - efefe -
.goocc- °°°g°°’ el (TILL)
fa:: e 0,9 ° 8 b 3 5 1 I @ 133':-Brighter olive color.
§o°< Lo %, L HEEEE
2o baar M
%, // 135 RHHEEE
v I
z 4 / A HEAHE
=lo " ¢ o " RN RRE
Bl%e] Peoc LEEEEE o
a;ad ,0°0 HHRHREE @ 139': dark andesitic boulders)
=fe°dE 5 °° " 140 13| Grabf:f Ll
Sleo o> 0 % . SR
< ] O -] - efafefofefefe
P e T % |S A o BEFEFEFL e 1427 damp.
@i° %6 - b4 M 1 e
00 0 %)==
= - HHRHHAE
o © o 00 SEFEER
P °O (@] 1 alefofefeie]e
o ::Joooooi- 145 5:::::; 8 145': wet.
P : —1 %9 50 {. - :5. ':.
Y= AT X EEREE 3/2/88
°, 0% 4 A Conductivg
02 = 2, |2 i AHHR AR 980
o° e o - I T I umhos/cm
P 2 2% %0 - 150 {14 Grabfig SANDY SILTY GRAVELS to GRAVELLY
. 2 3 9,9 AR SAND {150- BOB); olive brown
/ o - (2.5Y, 5/4); coarse grained to -
L e o) fine gravel grained; 10-20% fing
% ;5] to medium sand; (continued-)




Bentonlte Pelisis

Sweet~Edwards/EMCON, Inc.

PROJECT

Thun Field Land£ill Site

. --.. - BORING LOG

‘Page__5S c%

Boring No. _¥wW-18S

WELL DETAILS

DEPTH
(FEET)

SALMPLE

.| TYPE

LITHOLOGIC DESCRIPTION

155

‘ISANDY SILTY GRAVELS to GRAVELLY

(continued); 5-10% fines;

trace to 103 cobbles, angular;
dense; wet. (TILL)

“~—~Horing terminated at 160 feet.

S£A-300-02=
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Bentonlite Slurry

Benltonite Chips 3/4°

Sweet-Edwards/EMCON, Inc.

. BORING Loc

Page-—-é..o. 2

PROJECT __ Thun Field Landfill Site
Borlng No. _uw-18D '
ovas SAMPLE _ ,
WELL BETAILS | TIP ?jz’;"f) SYMBOL LITHOLOGIC DESCARIPTION el e
READINGS no.[ TYPE '
" 120 |24 Gra W 21 SANDY GRAVELS (continued) '
gravels to 1 inch diameter; i
medium to coarse sand; clean -
1 Trace well sorted; no water.
- 125 |25 Grab
=T:: ,
JRSIRE
FI-[-[-]:]:|:|] GRAVELLY SILTY SAND (128-152');
L. AN light brown; fine to medium
.::.,::::0 130 126 GrabE : Bk grained; 10-30% coarse sand;
] K& g : gravels present to 1/2 inch
] R : [} diameter; dense; drilling 1-2
: Trace 3 Jd:fif © £t. open hole; moist. (TILL)
l SRHRHEE
] - 135 27 Grab:’ .
: :
KR . '
X L 18
S
) <x’“~ Q 140 28 Grab E .
r.-:;v(('.-: RN [
r v
V7 ;/// R 1/31/88
é % (145 {29 Grab L €145': increasing silt.
/ / {EHRERE
%g% Trace [150 {30 | Grab {REHRAR !
1B Conductiv,
/ < / ] SANDY GRAVELS and Interbedded 275 wnhol
i) ; SILTY GRAVELLY SAND (154-164'); cm
/‘:/ 4y light brown gray.
/g/ ; Z]SANDY GRAVELS (154-158'); medium
/‘,CL 155 |31 |Grab B to fine gravels; gravels up to
™ 1 1/2 inch in diameter; angular
/ to sub-angular. (continued on
/ next page)
SZA-1305-0-=

~




A\, Sweat-Edwards/EMCON, Inc.

BORING LOG

Bentonite Chips 3/4°

Washed Pea Gravael

1

PROJECT Thun Field Landfill Site Page_s of
MW~-18D )
Boring No. ___
Qva/ - SAMPLE
WELL DETAILS Tip | BEPTH SYM3OL LITHOLOGIC DESCAIPTICN :’ATER
ReADinGs| (FEED) uALITY
RO.| TYPE
A
% L 160 |32] cranl@CW/ SM|sanpy GRAVELS and SILTY SauD
q INTERSEDDED (continued); SILTY
2 SAND; fine to e¢ovarse grained;
z gravels; 1 inch, angular; able
/ 5 to drill open hole; wet. (TILL/
/_c_n_. OUTWASH)
/C:‘ . - 165 |33 Grab|EE GW
/g 0L SANDY GRAVELS (165-BOB); light
/‘L brown; fine to coarse gravel
A PN grained, up to 3 inches,
o od oo subangular to rounded; trace
°°°:§°°o°q fine sand; loose; wet.
-] -
® o =2 % 0" F170 |34 Grab | (OUTWASH)
o, 5" o, 0
-] o -] ° [=:
0® o o
O G @ O
-] T -
OO gt °Q ° -
(- -] [~ [
° -] OJ Q ° Q .
° o F=e.2%, 8174': incrasing silt, color ( )
o0 250 S e ~175 |35 | Grab change to medium dark brown;-
0% =25, 4° saturated.
Q ° o -—-::? ° o °€
[- -] P ro o
[
@ 177': ‘increasing silt intex-
L beds of SILTY SAND and
Y 180 36 | Grab SANDY Gravel; saturated.
2° Slot 20 - - : o = -
. Zcring Terminazed at 17%.3 f=2t.
crsen
L.
-




\

A R E

2° PVC Rider Pipe

0% 0 0°0 0 PN

<
3}
o0

Steel Securlty Casing

Bentonlte Chips

Sweet-—Edwards/EMCON, Inc. BORBRLNG LOG

PROJECT Thun Field Landfill Site Page‘ 1 ge7_
Localtion {S2e Ficure) Boring No. MW-29 ecicnal (GP-17)
g87-30"
Surface Elevation_464.5 fz. (4SL) Drilling Method _Cadle Tcol 6*-265"
Total Depth 265 feet Drilled By ._Taccma Pumo and Drill
Date Completed 3/3/88 chged By Patrick Dunn
Qv SAMPLE )

WELL DETAILS TIP DEPTH SYMBCL LITHOLOGIC DESCRIPTION WATER

ReaDINGs| (FEET QuALITY

! I uol TYPE

2 f'éxf“{,SANDY GRAVELS (0-7'); light olive

T s eler.] brown; coarse gravel grained;

- 5-10% fines; 15~30% fine to

o medium sand; 15-20% coarse sand

= to fine gravel; gravels sub-

QO - 5 rounded to maximum size of 8

> . . . .

a inches; medium dense; dry.

. (OUTWASH)

w ;

SILTY GRAVELLY SANDS (7-20'}):
Brown; 30-40 % silt fines; (
medium to coarse grained; 10-15%

fine gravels; trace cobbles;
medivm density; dry.

Trace [10 1 |Grab |

DK ves
Add i SA LA AL LAY AR 0 3 AN 2

15

T
o _ o
(]

[>]

25 82 AAd b

[+ ]
o [
T1/2-Inch Gas
Probs Screen

L
o_o
[+]

o

o

<
Q
[}

PR AL T LI L AL T A AL A

_ls1ity saNDy GRAVELS (20-50');

Trace [20 {__;.
light brownish gray (2.5 ¥, 6/2)

w5

Pea Gravel
o

L ©
b o AR

A PR -%| 25-35% silc fines; 10-20% £ine
be, 1872 5] to medium sand; 20-30% coarse

Lo {33{}31%5 sand to fine gravel; 15-25%

| o Wese s ] coarse gravel; trace to 5% ]

b o Trace [25 2 |Grab fyeé:v.if cobbles; medium dense; some open
= : ol hole; dry.

(2
(242
o,
0?0

o,
>,
Co

@ 25°: in-situ sample of 1/2
inch rounded gravels with
sand silt binder.

.
PP,
o,
6252

02
02
242

2492
®,

3323
o2

943
o
$232

>,
&%

30

PP @,

(242
$$

52828

9,
$Q

>,
5.2

5

o3¢
£
3632

Bentonlie Slurry

>
o

o,
9,

$.04.2
242
¢

.0
D

2k

>,
',

®,

n
r1
e
\
(W]
(@]
(&)
i
o
~)
13
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- Swegr~-Edwards/ EMCON, Inc.

BORING LOG

Bentonite Chlps

PROJECT Thun Field Landfill Site 'PaQE__}__of( '{_
Boring No. _MW-20R
AMPLE
WELL CETAILS ?’Y,:/ ?fs’g) SeHP SYM3 oL LITHOLOGIC DESCRIPTION :&1337
READINGS No.[ TYPE
Z 7 1. ous IGRAVELLY SAND (continued)
22?7 iz>/ 75 ~3?f»';stTY SANDY GRAVEL
/ / (77-83'); light
/ / olive brown (5Y, 5/4); fine
/ / gravel grained; 20-30% silt
/ / fines; 30-40% fine to medium
/ / %ol sand; 15% coarse sand; dense;
% % - 80 7 | Grab Lo N ot making water. (TILL Interbed)
% % |GRAVELLY SAND (83-20'); olive brovJa
///// ///// (2.5Y, 4/4); medium grained;
5455; ///// -85 |9 |Grab 5-10% silt fines; 15-20% fine to
/ / medium gravels; rounded composed
/ / of granitic rocks; 5-10% cobblesi
/ / .subrounded to rounded; dense;
/ / - making water. (OUTWASH)
@ . 9
% % -90 B0 |Grab [ GP ? (
LX) 5 °
/ / °,° " %o
/ / °o°o° % °
/ 7
8 pERRE e
5 0o O o Conductivyi-
@ / 95 11 [Grab |ege " oSANDY SILTY GRAVELS (90-110'); 185
/C / |'0%0 ,0° olive brown; fine gravel to umhos/cx
/g / b 2% 04" | cobble grained; 10-20% fine to
/C-}/ o © o0 medium sand; hard drilling;
%.GI /] °o°°°c°°°o saturated. (TILL)
-]
/ 100 PN
/ [~ ° [~ 20 -
-] ° - X-
/ gﬁc °°°°°
/ o ,0%
[} s [-X-] p
/ °o° °o°o°
/ o) °o°o
/ 105 12|Grab [° o 2%
/ D eo o of @ 106-110': 30-40% low plasticity
/ °°g°“° fines; color change to
/ :"o °°:°° yellowish-brown.
/ °° : °° °°
0° °°°
/ 110 rﬁ’l’n” SANDY SILT (110-115'); olive gray "
/ ML || (5Y, 5/2); low plasticity fines; 3/3/k
/ 15-20% fine to medium sand; 10-
/ ” 15% coarse sand to fine gravel;
% % (continued on next page) - ]

STA-300-02%



Swezt-Edwards/EMCON, Inc.

PROJECT

Thun Field Landfill Site

.--BORING LOG

Boring No. _¥W-20R

Page__4 ¢

WELL CETAILS
READINGS

Qvas
TIP

LITHOLOGIC DESCRIPTION

Bentonlte Chips

2° PVC Riser Pipe

Bentonlte Slurry

LllS

120

- 125

130

135

~140

=145

~150

2 SANDY SILT (continued); soft

1 SILTY SANDY GRAVELS (120-133');

drilling 5 feet of open hole;
not making water. ~ (TILL)

olive gray; 15-25% fine to
medium sand; 10-20% coarse sandj
20-30% coarse sand to fine
gravel; compesed of basalt
gravels; 20-35% low plasticity
fines; medium dense; not making
water. (TILL)

SAND (123-139'); fine to medium
grained; 5-10% fines; 15-20%
coarse sand to fine gravel;
trace cobbles. (iInterglacial?)

SILTY GRAVELLY SAND (139-144');

2088080
[ EE]

AR EEY]

'\\to fine cobbls‘gravel,

A3 98 8000e0s000s e s il

SAND (144-150°'); as described

olive (5Y, 5/4); medium to
coarse grained; 30-40% slightly
plastic fines in slurry; trace

{interglacial

above from 133-~139°,
(Interglacial?)

ISANDY SILT to SILTY SAND (150~

SLAMPLE
xo.| TYPE
14 | Grabl.™:
15 | Grab
16 { Grab
17 | Grab
18 [Grab

170'); moctled olive gray (Sy,
5/2); 40-60% low plasticity
fines; 40-60% fine sand; wood
fragments (organics) .
(Interglacial?)

by

sz

-300-02¢
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Sweet—Edwar-és/EMCON. Inc. EOR]NG LOG

PROJECT Thun Field Landfill Sice 'Page 6 p r

Borlng No. __MW-202

0‘./AI SLMPLE -
LL CET ' peA ™ iC DESCAIPTION WATER
wWELL DETAILS TIP (FEET) SYMBOL LITHOLOG! s SUALITY

"IREADINGS HO.[ —

UG HUE

= 195 | Su SILTY SAND (centinued).

b4 B e e e ({Interglacial?) l

......

52
$52
e ¥,
¥,
'+ ¥
o ®

e

S5
%2
>3
o3

.30
35
%
'
oo
o2
"
3
.
.
v
3
.

>
(2
L2

.......

-

oS
3
2
-

;é

-,
58

......

-
o,
>,

"
€2
232

anes,
e
o
R,
— e
cr$7
333
>33
oo
ode!
53929
e
"
A
'

GRAVELLY SAND (198-210°); very
dark brown (2.5Y, 3/2); medium
coarse grained; trace to 10%
fines; 10-20% gravels, sub- '
rounded; 1 inch diameter;
dense. (OUTWASH)

AT
Rt
e
i
.,{
SRR

™ 200

--..
RS
'&o
3
SR
AN,

o3
RSl
332

£33

ol

§2
$Q
O,
$2
o

.‘
.
o303
532468
=
e
(5862

n
2
-,
SRR R
25393
&5
&)
So%e;
3%
..

5338935
$IEITHL
S0P
PP,
02020
..’. >
525

~ 205

8303
oS!

33494
oSe?
oS o %
39433

k
.,
o,

5S
>3
270
5%
2,

)
o3
533

o
529

>,
®,
2

A
T3]
53388
o202
(o0
200333
308,
AataX

o,
333
233

o
>3
To!

&S

Bentonlte Slurry
I IHICRT
s
SIS

- 210 24

SILTY SANDY GRAVEL to SILTY l
] GRAVELLY SAND (210-247°); wery
dark grayish brown; 10-20%

low plasticity fines; 15-30% }
fine sand; 20-30% coarse sand; ;
15-30% fine to coarse gravel;
rounded rhyolitic in compcsition:
dense; hole staying open 15 ft. I

(TIlL

2%
..
242
42
252

"
2
ole!

$3

P,
5.2
0o
o,
2
>,
Cndh

&

2" PVC Riser Pipe

oYY
easess:
e300
o303e3:
$330S

$o5osy

4
Y 3
>33
2eded!
o2e%e2
S ®:
%!
&S

Cl
<2
33
29
&3
'
20

=215

3%
o3
5%
&5

e
o,
o30
o3
<
3%
e
'S,

v,
Yol

=
<

<2
o3
o
3
e

Ll
<2
S

>
93

32

02
A2
..- -

e e 22 0

8225-230': finer grained a lot !
more silt.

. 225

230

N

SzA-306-0°°




Swest-Edwards/EMCON, Inc.

Thun Field Landfill Site

BORING LoG

PROJECT Page_Tof 7.
Boring No. __®-20%
ova/ oEaTH SAMPLE
WELL DETAILS TI? (FE'-:T) SYMBCL LITHOLOGIC DESCAIPTION :’ATER
3 ua
- READINGS xo.| Tyee LY
(= ”
2y
= / / -
5] ° 235 SILTY SANDY GRAVEL to SILTY
o k= J GRAVELLY SAND (continted).
:/E/
= - . .
3/3/ @ 235-250': increasing amount
< = / of silty sand stringers
@ /AO //) which make good water.
C Cio 30 ~ 240 (QUTWASH)
b -] -] Oo -]
3 [-N~] .C\J Q o
OQO D° Q
O°° q s Q0
<] °°°.___.. °°o° o -
:OOO::: OQO ™
OOQOF‘—"O °° °° .5 .y o N A .
; oo o 2 | & - 245 125 Grabptliong @ 245': losing open hole.
OQO"-‘" -] Q
° 5 LX) c .
%, EH 00 @ SAND AND GRAVEL (247-255'); olive
’ooooEDa"o S ] coarse sand to fine gravel
__>°°o___< c°°°° “ grained; trace fines; 10-20%
Sh L Ed %0, 8 _ fine to medium sand; 15-20% .
Sle 3§ S - 250 |26 Grabfoe: cobbles and boulders; composed (
o -] Qb1 0 -] : : )
L oo e d lu of mafic to felsic rock;
gl o o] o o}f . . . . .
kS °°:°< - .ro rounded; \'J_D to. 4 inches J:n .s’.'ze.
3 PRl o lcose; making water. (OUTWASH)
b - o - X~ °
@ OQO °°° Q
£ -] o (-3 ] a = - ]
@who 9250 0,40 .
g:c" % %0 %%a - 255 |27 Grabif "4 (I SILTY SAND (255-265'); olive gray
°ogc° °°g°° ° (2.5Y, 4/2); fine grained;
P 00 3 0o o 25-35% low plasticity fines;
°°g°° °°g°° o M §-15% gmedium tz ccarse grelinad
o 0,070 0 HHRRR sand; trace gravels; medium
00 © oo MH NN N -
> °c°° a°o° o ‘ b 1 1 1 2 6 dense; making water ; saturatedl
%0947 % 90" % - 260 {28 Grabjf:l:lilf:|  (QUTWASH)
60 @ 00 2
8,9 o, ° 1 9 13 4 M 0 S
9 5 %9 p °° b 4 4 e M
-] °°° °O a{olefelofafe
°°°O°° ejofefafelote
0,0°0,0%0 {RRREERH
Q°0°°°O L lefa]ofefolein
670,070,090 AMM N NN
oo °° =265 29| Grab
Boring terminated at 265 feet.
SzZA-300-02%




i LOG OF EXPLORATORY BORING T
PROJECT NAME  Phase I Remedial Investigation BORING NO. MW-238

LOCATION Hidden Valley Landfiil PAGE 10F2
DRILLED BY Tacoma Pump & Drill REFERENCE ELEV.
DRILL METHOD  Air Rotary TOTAL DEPTH 32.00
LOGGED BY John North DATE COMPLETED  10/31/89
o0 . PO LITHO- WELL LITHOLOGIC
L
SAHPLE SAHMPLE %L‘ﬂ E{ EJ_ LOGIC § DETAILS DESCRIPTIOM
>
MUMBER HETHCD gzg % § COLUMN

0-8 feect SANDY GRAVEL; greys; sands fine
to coarse; gravels fine to 3°; with abundant
cobbles to approximately 87; trace silt.
(RECESSIONAL)

1
]

L 5__@

- —t

i ] 8-32 fect: GRAVELLY SAND

R ] INTERBEDDED WITH SANDY GRAVEL;

_ _ dark greys; sands fine to coarse, gravels

= 10 subrounded, fine to 1 inch. (RECESSIONAL)
S-1 | GRAB R

L =

— 15—

- ] [ - -:' . | Slight moisture.

20

8 = ion materials: 2° sch 40 ﬂush—thm&ed PVCblank, 2° sch 40

Gas probe GP-22 installed with MW-235. Well construct
.010° factory slotted PVC screen, FILTER PACK = pea gravel, SEAL MATERIAL = beatonite 3/8° pellets, medium

bentonite chips. Locking steel monument cemented in place at surface.

T02-01.02.LRI.14/¢cjf:46,09/10/90




f . LOG OF EXPLORATORY BORING j
PROJECT NAME  Phase II Remedial Investigation BORING NO. MW-235
LOCATION Hidden Valley Landfill PAGE 20F2
DRILLED BY Tacoma Pump & Drill REFERENCE ELEYV.

DRILL METHOD  Air Rotary TOTAL DEPTH 32000
LOGGED BY Jobn North DATE COMPLETED  10/31/89
» .|@ctrho- | wELL LITHOLOGIC
SAMPLE | SAMPLE ?d Q_E{: | Losic | oeTarts ) DESCRIPTION
MUMBER | METHOD > & .
gﬂ % % COLUMN
S-2 GRAB
- =
- 25 ]
- 30 —
B ' ] *T Bottom of hole at 32 feet..
- 35—
40

bentonite chipe. Locking stecl monument ccmented in place at surface.

WARDS/EHCON

REMARKS .
Gas probe GP-22 installed with MW-23S. Well construction materials: 2° sch 40 flush-threaded PYC blank, 2° sch 40
.010° factory slotted PVC screen, FILTER PACK = pea gravel, SEAL MATERIAL = beatonite 3/8° pellets, medium

102-01.02.LRI.14/cjf:6.09/10/90 y




[ LOG OF EXPLORATORY BORING A
PROJECT NAME  Phase Il Remedial Investigation BORING NO. MW-258
LOCATION Hidden Valley Landfill PAGE 10F9
DRILLED BY Hayes Drilling . REFERENCE ELEV.

DRILL METHOD  Air-Rotary TOTALDEPTH 170.00°
' LOGGED BY John North DATE COMPLETED 12/13/89
SAMPLE | SAMPLE o | oo |@ o | L LITHOLOGIC
NUMBER | METHCD ?d =1 4] woste | oetaics - DESCRIPTION
2 | iy | £ lcovums
=k

0 - 20 feet: SANDY GRAVEL,; browns; sand
fine to coarse; gravel fine to coarse;
scattered cobbles; 5-10% silt; moist.

SNANNN e A A N NP N N NP NN N NN N7 W N NP W N N N g S 7 7 W N W N T N TN N W

IARERENEN

AN

REMARKS _
Gas Probes GP-21S and GP-21D indtalled with MW-25S. Well construction materials: 2° scht 40 flush-threaded PVC
blank, 2° sch 40 0.010° factory slotted PVC screen, FILTER PACK =washed pea gravel, SEAL MATERIAL = medium
and coarse bentonite chips. Locking steel monument cemented in place at surface.

SUEE | < EDWARDS/EHCON 702-01.21.LRIG2.13a/c}:4.09/10/9




o - LOG OF EXPLORATORY BORING =

PROJECT NAME  Phase II Remedial Investigation BORING NO, MW-255
LOCATION Hidden Valley Landfill PAGE 20F)9
DRILLED BY Hayes Drilling REFERENCE ELEV., -

DRILL METHOD  Air-Rotary TOTAL DEPTH 170.00°
LOGGED BY John North DATE COMPLETED 12/13/89

L[ THO- WELL LITHOLOGIC
LOGIC | DETAILS DESCRIPTION

SAMPLE | SAMPLE ®
NUMBER | METHCO %ﬁ
COLUHN

&=

et

SAMPLES

]

rOOOOOOPS OO A A T,

2 20 - 152 feet: GRAVELLY SAND; browns;
sand fine to medium; gravel fine to 0.57,
subrounded to subangular; trace silt; slightly
moist.

Ll 11dd
]
|

|
3
L1
]
§

|
Lol
0

— @ 30 feet: moisture increasing.

|

b
q |
@
é

S-3 GRAB

L1114

[ER

—~ 35

Ll
|
)

N

NN Y X X x ¥ v Y

&
U
d

REMARKS ,
Gas Probes GP-21S and GP-21D installed with MW-255. Well construction materials: 2° sch 40 flush-threaded PVC

blank, 2° sch 40 0.010° factory slotted PVC screen, FILTER PACK swashed pea gravel, SEAL MATERIAL = medium
and coarse bentonite chips. Locking steel monument cemented in place at surface.

102-01 .21.LRIGZ.13a/cj:4.09/10/91

YARDS/EHCON




§ LOG OF EXPLORATORY BORING h
PROJECT NAME  Phase I Remedial Investigation BORING NO. MW.-258
LOCATION Hidden Valley Landfill PAGE 30F9
DRILLED BY Hayes Drilling REFERENCE ELEV.
DRILL METHOD  Air-Rotary TOTAL DEPTH © 170.00

'LOGGEDBY =~ Johm North DATE COMPLETED 12/13/89
SAMPLE SAHPLE ) . [P LITHO- WELL LITHOLOGIC
NUMBER | METHOD ?L—d R | o[ Lostc | oeTaLs DESCRIPTION

ﬁ@ i ?)cowwu
RAB =t ¥
S-4 G - “HTE e é //
5 =17 /
= 7
~ e g f /
[ /
o . Sl
=
- N
=1
- e P ey 7] /
7
T /
- p—) i
=\ /
== Z
B =17 /,///
-~ P = o 2 %
el /‘
L T e /
- =7 /
- T==17 %
e —@m % /
. — s /
e | 7 /
- —==17
- — |
b ._...mm ;‘1 /
: =" /
= PN 2
— 50 o™= 2 /
S-5 GRAB =14 /
B 'Wm»g ? /
I =1 %
=14 /
i =17 %
- PN 3
A =17 %
X =
_ =1 /
gl ]
B =17 /
=7 /
- s—=]
i —L="|7 /é
- RO o N ‘/‘
L _..WK 4 O
e e 74 [92
- 4 T == | ¢
- e f P ez ] 74 %
=21 ee
- —1 e |4 %
L. e [ e ¥4 &
- — e |4 (SO
B T wamef 24 | OD
60 Lo e | >3 ﬁﬁ

REMARKS .
Gas Probes GP-21S and GP-21D installed with MW-25S. Well construction materials: 2° sch 40 flush-threaded PVC
blank, 2° sch 40 0.010° factory slotted PVC screen, FILTER PACK=washed pea gravel, SBAL MATERIAL = medium
and coarse bentonite chips. Locking steel monument cemented in place at surface.

702-01.21.LR162.13a/cj:6.09/10/

>




PROJECT NAME  Phase II Remedial Iovestigation

- LOG OF EXPLORATORY BORING
. BORING NO. MW-255

LOCATION Hidden Valley Landfill PAGE 40F9

REFERENCE ELEV.

DRILLED BY Hayes Drilling " TOTAL DEPTH 170.00°

DRILL METHOD  Air-Rotary
LOGGED BY John North DATE COMPLETED 1z/13/g;€9

LITHO- WELL LITHOLGGIC
LOGIC | DETAILS DESCRIPTION

COLUMN

SAMPLE | SAMPLE 0
NUMBER | METHOD Eﬂ

=

G

SAMPLES

:

o
g 4

S-6 GRAB

= B
KD i § >4
- R,

amm | >4
[ ] ¥4
o= |,
(G miggin '4

(G gz ] 34
= ], g

L & 222 % 224

e | >4
D e | >4
|, 4

e | 4
(T2 iz § >4
65 <z |, 4

ammzms § *
(2P wza ] 34
—ae

k

e | >
S wizmmn § >4
e 1

[C22 w34
@ |,

L=l Re
(D witgih § »4
=

—
—
— — Lz >
—
—

oz | >4

(D gz | 24
="

s7 | GRAB =

]
-~}
S

0966000000060 00000460003006900000

[P weza § 4
e

= R
P w34
@ |, 4

o § S
[ i { ¥4
|,
D 9

I gy »4
=,
K= m 9
[T wgmzpaf 34
g
HEED comnn '
(B ppmmm § 94
P omalll k2
| | )

1606000666606 00648884222222292999909900004

0604464646666 46¢

&6

(T wgmmpa | 94
vl 1®

azmm ) >4
(EE w4
= |,

) ¥4
[ wima 34
i 1D

s § Y
(P wezzon | 34
@ |,

> 00666046600
096664660 %

(;REProbd GP-21S and GP-21D installed with MW-255. Well construction materials: 2° sch 40 md:dmlzgm
blank, 2° sch 40 0.010° factory slotted PYC screen, FILTER PAFX-washcd pes gravel, SEAL RIAL
and coarse bentonite chips. Locking steel monument cemented in place at surface.

! 702-01.21.LRIG2. 13a/c] :4.09/10/
5 LARDS /EMCON

%)




g LOG OF EXPLORATORY BORING

PROJECT NAME  Phase II Remedial Investigation BORING NO. MW-25S

LOCATION Hidden Valley Landfill PAGE 50F9
DRILLED BY Hayes Drilling REFERENCE ELEV.
TOTAL DEPTH . 170.00°

METHOD Air-Rota
Il?g(I}LéED BY John Norrt{x ’ DATE COMPLETED 12/13/89

SAMPLE SAMPLE 2 o L ITHO- WELL DLEISTCHROI:OTGIIO ti‘
KUHMBER HETHCOD %m &a: LOGIC | DETAILS

=
W&z

COLUHN

SAMPLES

S-8 GRAB

=

e >
»<
<

> | *Y
(EE aggn § »4
WG >4

e | Y
(S g § >4
> |4

AREREYY
0
)

6460006644

. § >
(P wizn | ¥4
@ |, 4

e |0
(2 wpmpa | >4
oz |,

| >4
(T e
>,

4

wzm |
(TP wegrn § 544

- w— G 9
D
g

e | 4
(T ez §
cmm |, 4

wzm | >
D wqzn ] >4
s § g

e § 4
90 (52 g d >4

— I
S-9 | GRAB T =
e
2

— @ 90 - 91 feet: cobbles and boulders,
drilling hard.

<z | *Y
P wmmad >4
), )

< | 4
(D v d 34
e ®

s | 9
D | 34
e

0606496064 06440090660660¢

@ § 9
[T wimpaf 34
wm f 4

909090086840 0805866860040806600009000000000 ¢oo

e | 7Y
e 4
@ |,

o R
T e ] 14
> |

Lo a4

g |+
(9 gy | 94
e
(T e +4

[P wpmmred >4

b

am |94
FEED wprmmnd ¥4
vl 1Y

100 .

Ll

PP OOPE OO OO

299004

g&%?mbcs}ésl’—ﬂs and GP-21D installed with MW-255. Well construction materials: 2° sch 40 flush-threaded PVC

blank, 2° sch 40 0.010° factory slotted PVC screen, FILTER PACK =washed pea gravel, SEAL MATERIAL = medium
and coarse bentonite chips. Locking steel monument cemented in place at surface.

‘I’(12-01.21.LR[GZ.‘l3a/cj:4.09/10/‘§’4|




PROJECT NAME

LOG OF EXPLORATORY BORING

Phase 11 Remedial Investigation
LOCATION Hidden Valley Landfill
DRILLED BY Hayes Drilling

DRILL METHOD  Air-Rotary
LOGGED BY John North

BORING NO.
-PAGE

REFERENCE ELEV.

TOTAL DEPTH

DATE COMPLETED

MW-258
6 OF 9

170.00°
12/13/89

SAHPLE
NUMBER

LITHO-
LOGIC

COLUMN

SAMPLE ”

. |

HETHOD o
>

=

o

LR

SAMPLES

WELL
DETAILS

LITHOLOGIC
DESCRIPTION

S-10

S-11

GRAB

Ll ade
]
§

Ll
0

||
;

Gras [ M =E==

I
B
| |
j
}

|
Lett iy

|
;

1 RS

<

¢

>4

»4

»<

»4

=

g

>q -

»4

¢4446446¢4¢

>4

*

»4

»4

»4

>4

»<

4

»4

»4

»4

b

»4

74

=

»4

>4

»

4

»4

»4

4

»4

»4

4

»4

*4

4>¢>€><><><><><><><><><>¢><>4>€><b<b4>4><>4><>4>4>€}4><>4>4>€><><?<><>

r4

’

»4

r4

»<

*g

’4

>

0 0606060608 asadl22P2POE

4

g

6094606

-

»4

4

4

»

4

4

X
&%

»

»

&

»

»4

L 34

»4

4

»4

>4

4

> 6646460

>

— @ 114 feet: moisture increasing,

— @ 116 feet: silt increasing.

120

Gas Probes GP-21S and GP-21D installed with MW-25S. Well construction materials: 2° sch 40 flush-threaded PV‘C
blank, 2° sch 40 0.010° factory slotted PVC screen, FILTER PACK =washed pea gravel, SEAL MATERIAL =medium

and coarse bentonite chips. Locking steel monument cemented in place at surface.

h‘smzs EDWARDS/EHMCON

702-01.21.LR1G2.133/¢:6.09/10/9  J




LOG OF EXPLORATORY BORING

PROJECT NAME  Phase II Remedial Investigation BORING NO. MW-255
LOCATION Hidden Valley Landfill PAGE 70F9
DRILLED BY Hayes Drilling REFERENCE ELEV,
DRILL METHOD  Air-Rotary TOTAL DEPTH - 17000
LOGGED BY Jobn North DATE COMPLETED  12/13/89
SAMPLE | SAMPLE 0 Jjejuimio- §oweELL ’ LITHOLOGIC
NUMBER | METHCO ?d c%;_ ; Logic | oerarLs DESCRIPTION
= o
i | iz g COLUMN
§1Z | GRAB =
I ="
A = e
I =
proea —-—-——Ww
e v/

!
DO

S-13 | GRAB =

(L

s14 |GraB [T P wl==
— @ 131 feet: into wet cuttings.

: ===

i = e

) ===

= | =

s15 | GraB [ 135"?3‘3‘

B B =

- ""':-.:"/

i = e

- = /

: :a":/ — @ 138 feet: water 15 to 20 gpm.

o =l

and coarse bentonite chips. Locking steel monument cemented in place at surface.

REMARKS
Gas Probes GP-215 and GP-21D installed with MW-25S. Well construction materials: 2° sch 40 flush-threaded PYC
blank, 2° sch 40 0.010° factory slotted PVC screen, FILTER PACK =washed pea gravel, SEAL MA’IERIALamedlum

102-01.21.LR1G2.13a/cj:4.09/10/

°




LOG OF EXPLORATORY BORING N

PROJECT NAME  Phase II Remedial Investigation BORING NO. Mw-258

LOCATION Hidden Valley Landifill PAGE 8 OF9
DRILLED BY Hayes Drilling REFERENCE ELEV.
‘ TOTAL DEPTH 170.00°

DRILL METHOD  Air-Rotary
LOGGED BY John North DATE COMPLETED , 12/13/89

LI THO- WELL LITHOLOGIC

NUHBER HMETHCD L—u" LOGIC | DETAILS DESCRIPTION

230 | iz

SAHPLE SAHPLE o .
A

COLUMN

SAMPLES

S-16 GRAB

i

|
$66é
644

|24

S-17 | GRAB =

~

|
[
0609

$oO
@
A

0

— @ 147 feet: sand increasing.

22222299904

> Oo o4
O & & & ¢

<

O

é
e
3

s18 |craB [T DV TE==

34844
12224
$0664
) 66664

—]¢00¢< | 152- 156 feet: SAND; brown; medium, poorly
7. 22288 - graded; saturated.

LIl 1d
]
b

156 - 170 feet: SANDY GRAVEL; brown grey;
sand fine to medium; gravel fine to 17 well

od graded.

éé%égﬁggg\gzz:::
313
333"

v v e

]
d

TRARENENE N

|
3l
TP

XMM
>SS OO O G ¢
>S4 065G ¢

4

!

160

EMARKS . .
gas Probes GP-21S and GP-21D installed with MW-255. Well construction materials: 2° sch 40 flush-threaded PVC
blank, 2° sch 40 0.010° factory slotted PVC screen, FILTER PACK =washed pea gravel, SEAL MATERIAL =medium
and coarse bentonite chipe. Locking steel monument cemented in place at surface.

T02-01.21.LRIGZ.Ba/cf:L.U?/IO/?J




LOG OF EXPLORATORY BORING

PROJECT NAME  Phase II Remedial Investigation BORING NO. MW-255
LOCATION Hidden Valley Landfill PAGE 9 OF9
DRILLED BY Hayes Drilling REFERENCE ELEYV.
DRILL METHOD  Air-Rotary TOTAL DEPTH 170.00°
LOGGED BY Jobn North DATE COMPLETED 12/13/89
SAMPLE SAMPLE ) o fﬁ L [THO- WELL LITHOLOGIC
NUMBER | METHOD ?d Q_E{: Sfroarc | oeTAILS DESCRIPTIOH
ﬁ% e g COLUMN
N — = ev50
22222
S g 15323
] =P 2222
- —= =] 0090
T s LD
- — = =13333
T ey a4
- —_ 5509
b= .__mm 56664
| TP
L — T ]+ GG
. o 3 s s D,
» - N 900
- 15— 233
L __W P ? A‘ VX
[ PP
" I gl R R
oz .
- _._..% 1109694
T i g
; =] 0094
== | 00004
= — i VY
S P
B Tlant2 1100904
L =] 00004
= |, 50094
- == 1o 0904
" —_ e 90004
(E agzma| > DOD4
— 170 — = | -a-tas :
i = 170 - 171 feet: Boulder, refusal.
N ] Boring terminated at 171 feet.
— 175 —
180

REMARKS
- Gas Probes GP-21S and GP-21D installed with MW-255. Well construction materialss 27 sch 40 flush-

blank, 2° sch 40 0.010" factory slotted PVC screen, FILTER PACK =washed pea gravel, SEAL MATERIAL =medium
and coarse bentonite chips. Locking stec! monument cemented in place at surface.

threaded PVC

102-01.21 .LRIGZ.13a/cj:4.09/10/9)




‘ﬁ .

LOG OF EXPLORATORY BORING
 PROJECT NAME  Phase Il Remedial Investigation BORINGNO.  MW-26R ~
LOCATION Hidden Valley Landfill PAGE 1 0F 10
DRILLED BY Hayes Drilling REFERENCE ELEYV.
DRILL METHOD  Alr-Rotary TOTAL DEPTH 199.00°
-LOGGED BY John North ' DATE COMPLETED  12/23/89
SAMPLE | SAMPLE P F ) RLRE T LITHOLOGIC
NUMBER | METHOD %ﬁ Bz | osic | oemarLs DESCRIPTION
= =
gg % :&; COLUMN

0-1foot: FILL GRAVEL.

— @ 5 feet: large cobbles.

10 - 57 feet GRAVELS: fine to 057
subrounded to subangular; 10-15% silts; moist.

20

REMARKS »
Well construction materiale: 2° sch 40 flush-threaded PVC blank, 2° sch 40 0.010° factory slotted PVC screen,
FILTER PACK =washed pes gravel, SEAL MATERIAL = medium and coarse bentonite chips. Locking stecl monument

cemented in place at surface.

DUARDS/EMCON 702-01.21.LRIG2.13a/¢cj:4.09/10/9




LOG OF EXPLORATORY BORING

]

PROJECT NAME  Phase II Remedial Investigation BORING NO. MW-26R
LOCATION Hidden Valley Landfill : PAGE 20F 10
DRILLED BY Hayes Drilling REFERENCE ELEV.
DRILL METHOD  Air-Rotary TOTAL DEPTH 199.00°
LOGGED BY John North DATE COMPLETED 12/22/89

SAHPLE SAMPLE o o 33 LITHO- WELL LITHOLOGIC ;

NUMBER HETHCD d &ﬁ: le.. LOGIC § DETAILS PESCRIPTION

= E
ﬁﬁ g‘_‘z g COLUMN

S-2 GRAB

S-3 GRAB

i
u
A

|
INRRERREEE

G

ITENRRRENEN

b
Ll red

40

— @ 28 feet: very rocky.
— scattered fine to coarse sand.

RE

eDUARDS/EHCON

Well construction materials: 2° sch 40 flush-threa
FILTER PACK =washed pea gravel, SEAL MATERIAL =medium and coarse bentonite chips. Locking steel monument

cemented in place at surface.

ded PVC blank, 2° sch 40 0.010° factory slotted PVC sereen,

102-01.21.LR162.13a/¢cj:4.09/10/

i,




g LOG OF EXPLORATORY BORING A

PROJECT NAME  Phase II Remedial Investigation BORING NO. MW-26F
LOCATION Hidden Valley Landfll : PAGE 30F 10
DRILLED BY Hayes Drilling REFERENCE ELEV,
DRILL METHOD  Air-Rotary - TOTAL DEPTH 199.00°
LOGGED BY John North DATE COMPLETED 12/22/89
SAMPLE | SAMPLE 0| g |@frmio- | wELL LITHOLOGIC
NUMBER | METHCO %ﬁ i || vostc | oeTans DESCRIPTION
t .
g_) % g COLUMN
S4 | GRAB | B
<
L 45 —| ' -
R | — 45 - 53 feet: very rocky, drilling hard.
_ —
s5 |GraB [ % =
_ —
— 55
i ] 6 - 90 fect: SILTY SANDY GRAVEL;
i | browns; sand fine to medium; scattered coarse;
B gravel fine to 0.5%, subrounded to subangular;
i | 10-20% silt; moist. (RECESSIONAL)
B | — @ 57 fect; gravel fining, silt increasing.
60
REMARKS o
Well construction materials: 2° sch 40 flush-threaded PYC blank, 2° sch 40 0.010° fectory slotted PYC sereen,

FILTER PACK=washed pea gravel, SEAL MATERIAL =medium and coarse bentonite chipa. Locking steel monument

cemented in place at surface.

~EDUARD S/EHCON 102-01.21.LR1G2.13a/c] :4.09/10/9J




%

LOG OF EXPLORATORY BORING

PROJECT NAME  Phase II Remedial Investigation ' BORING NO. MW-26R
LOCATION Hidden Valley Landfill PAGE ' 40OF 10
DRILLED BY Hayes Drilling - REFERENCE ELEV.
DRILL METHOD  Air-Rotary -TOTAL DEPTH 199.00°
LOGGED BY John North DATE COMPLETED  12/23/89
saMpLE | saMpLE o |z |@fio- | weL LITHOLOGIC B
NUMBER | METHOD %ﬁ B | 2] ostc | oerars DESCRIPTION
ﬁgﬂ % g COLUMN
S6 |GRAB |
= 65—
i — @ 66 feet: very moist.
i . — @ 68 feet: wet.
s7 |GraB [T o
B &
- 75—
20 _F

REMARKS

Well construction materials: 2° sch 40 flush-threaded PVC blank, 2° sch 40 0.010° factory slotted PVC screen,

FILTER PACK =washed pea gravel, SEAL MATERIAL = medium and coarse bentonite chips. Locking steel monument
cemented in place at surface.

702-01.21 .LR!GZ.L'SaIcI:L.D‘?/TO/?J

SUEEY - EDWARDS/EMCON




LOG OF EXPLORATORY BORING

PROJECT NAME  Phase Il Remedial Investigation BORING NO. MW-26R
LOCATION -Hidden Valley Landfili PAGE SOF10
DRILLED BY Hayes Drilling REFERENCE ELEV.
DRILLMETHOD  Air-Rotary TOTAL DEPTH 199.00°
LOGGED BY . John North DATE COMPLETED  12/22/89
SAMPLE | SAMPLE 0|z |@fimo- | e tITHOLOGIC
NUMBER | METHCD ?d QE_{: SfLostc | oeraiLs DESCRIPTION
o =
ﬁ"_’g’ lé#:r g COLUMN
S-8 GRABR s — @ 80 feet: water, 10-20 gpm at surface
i el increasing sand, decreasing silt.
- B
— 85
S-9 GRAB | 90— = 50 - 102 feet; GRAVELLY SAND; orange; sand
i E rAEE fine to medium; gravel fine to 0.57;
i i saturated, water 10-20 gpm at surface.
- 95 —|
_ 0 —

REMARKS
Well construction materials: 2° sch 40 flush-threaded PVC blank, 2° sch 40 0.010° factory slotted PV C sereen,

cemented in place at surface.

FILTER PACK =washed pea gravel, SEAL MATERIAL =medium and coarse bentonite chips. Locking steel monument

T02-01.21.1RIG2. 13a/c]:6.09/10/9 |




LOG OF EXPLORATORY BORING

PROJECT NAME  Phase II Remedial Investigation ' BORING NO. MW-26R

LOCATION Hiddea Valley Landiill : PAGE . 60F10
DRILLED BY Hayes Drilling REFERENCE ELEV.
| TOTAL DEPTH 199.00°

DRILL METHOD  Air-Rotary .
LOGGED BY John North DATE COMPLETED ~ 12/22/39

SAMPLE | SAMPLE o
NUMBER | METHOD ?ﬂ
ﬁb
e

Ry
-

LITHO- HELL LITHOLOGIC
LOGIC | DETAILS DESCRIPTION

COLUMN

LA
SAMPLES

S-10 GRAB

102 - 104 feet: SAND; medium; scattered fine
gravel.

104 - 112 feet: SANDY GRAVEL,; browns;
sand medium to coarse; gravel fine to
medium; 10-15% silt. .

— 105

1
ENARENNNENNY

Fhedebe-fede- e

R RN

4

s11 |GraB [T 0=z

112 - 114 feet: SILT; dark brown; very dark;
non-saturated. (TILL)

L4

114 - 121 feet. SANDY GRAVEL;
(ADVANCE) :

— @ 118 feet: water, approximately 100 gpm
at surface.

120 — b=t

REMARKS
Well construction materials: 2° sch 40 flush-threaded PVC blank, 27 sch 40 0.010° factory slotted PVC sereen,

FILTER PACK =washed pes gravel, SEAL MATERIAL = medium and coarse bentonite chips. Locking steel moaument
cemented in place at surface. .

102-01.21 .LR!GZ.13aIc;':6.O9/1O/9J

hRSMEE -eDHARDS/EHCON




LOG OF EXPLORAT ORY BORING _, )

PROJECT NAME  Phase II Remedial Investigation ' BORING NO. MW-26R
LOCATION Hidden Valley Landfill PAGE 7 OF 10
DRILLED BY Hayes Drilling REFERENCE ELEV.
DRILL METHOD  Air-Rotary TOTAL DEPTH 199.00°
LOGGED BY John North DATE COMPLETED 12 /22/89
SAMPLE | SAMPLE 0|z |@fime | wew LITHOLOGIC ;
NUMBER | METHOD %ﬁ Bz [ voste | oemaris DESCRIPTION
>
ﬁﬂ =z § COLUMN
S-13 [GRAB |
S-14 GRAB : T 121- 124 feet: SILTY CLAY; orange; trace
i coarse sand, fine gravel; non-saturated,
B medium plasticity. (TILL)
: 124 - 165 feet: GRAVEL; browns and greys;
B gravels dark grey, subangular, fine to 0.75";
i scattered fine to medium sand and silt;
B saturated; approximately 100 gpm at surface.
i (INTERGLACIAL)
§-15 | GRAB [
REMARKS

Well construction materials: 2* sch 40 flush-threaded PVC biank, 2° sch 40 0.010° factory slotted PVC sereen,
FILTER PACK =washed pea gravel, SEAL MATERIAL = medium and coarse bentonite chips. Locking steel moaument
cemented in place at surface.

T02-01 .21.I.RIGZ.13a/cI:4.09/10/9J
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LOG OF EXPLORATORY BORmé

PROJECT NAME  Phase Il Remedial Investigation BORING NO. MW-26R
LOCATION Hidden Valley Landfiil PAGE §OF 10 {
DRILLED BY H_ayes Drilling REFERENCE ELEV, ]
DRILL METHOD  Air-Rotary . TOTAL DEPTH 199.00°
LOGGEDBY ~  John North _DATE COMPLETED  12/22/89
SAMPLE | SAMPLE o | o f@fimo- | wELL LITHOLOGIC ”
NUMBER | METHOD %ﬁ BT | o | Lostc | oeTarLs DESCRIPTION l
-
2T | iz gcowm
516 | GRAB i
- =)
. 145—F l
s17 |GRaB [ D0=
L |
- 155 —
160 —L

cemeanted in place at surface.

REMARKS
Well construction materials: 2° sch 40 fush-threaded PVC blank, 2° sch 40 0.010° factory stotted PVC screen,
FILTER PACK =washed pea gravel, SEAL MATERIAL = medium and coarsz bentonite chips. Locking stee! monument

102-01 .21.&!62.133/:}:4.09/10/9_)




LOG OF EXPLORATORY BORING

PROJECT NAME  Phase II Remedial Investigation
LOCATION Hidden Valley Landfill
DRILLED BY Hayes Drilling

DRILL METHOD  Air-Rotary

LOGGED BY Jobn North

BORING NQO.

PAGE

REFERENCE ELEV.
TOTAL DEPTH
DATE COMPLETED

MW-26F
9 OF 10

199.00’
12/22/39

~

SAMPLE
NUMBER

L ITHO- WELL
LOGIC | DETAILS

SAMPLE o
HETHOD ?,ﬁ
COLUMN

=

N

SAMPLES

LITHOLOGIC
DESCRIPTION

S-18

§-19

S-20

o

GRAB

|
Tl irage

S

.
GO S S S S S N S S TTOTTC O 1]

GRAB

LA

|
3
[==]

'y

MMBEAAARR AR
LI LR R LR

GRAB

AN

165 - 174 feet: FINE SANDY SILTY CLAY;
blue-grey; sand fine to medium; moist.

(TILL)

1
Lidd ||
NS SN
N N
>

— 175

i
LIl

174 - 198 feet: GRAVEL,; dark green/black;
scattered sand; trace silt; trace red porous

rock fragments. (ADVANCE)

180

REMARKS
Well construction materials: 2° sch 40 flush-threaded PVC

biank, 2° sch 40 0.010° factory slotted FVC sereen,

FILTER PACK=washed pea gravel, SEAL MATERIAL =medium and coarse beatonite chips. Locking stec! monument

cemented in place at surface.

DHARDS/EHCOHN

102-01.21.LR162.13a/cj:4.09/10/9




LOG OF EXPLORATORY BORING ]

PROJECT NAME  Phase II Remedial Investigation BORING NO. MW-26R
LOCATION Hidden Valley Landfill PAGE 10 OF 10
DRILLED BY Hayes Drilling REFERENCE ELEV.

TOTAL DEPTH 199.00°

DRILL METHOD  Air-Rotary

LOGGED BY John North DATE COMPLETED  12/22/g9

SAMPLE SAMPLE o o L(ﬂuLITHO' WELL LITHOLOGIC
NUMBER | METHCD 2 |5 [] wosic | vetarss DESCRIPTION
{17 ol %
& g COLUMN
w
S-21 | GRAB = 7
B =
Mgy
L 185 — |
s2 |GraB [ 19—t

LILl]d

&\\\\\\.‘"“‘““”“’"""“""""""mmumuunmun

]

sz |GraB [T =]
— @ 196 feet: water, 30 to 40 gpm at surface.

L1114

S24 | GRAB [ “ Boring terminated af 198 feet.

| 14

200

REMARKS
Well construction materials: 27 sch 40 flush-threaded FVC blank, 2° sch 40 0.010° factory slotted PVC screen,
FILTER PACK =washed pea gravel, SEAL MATERIAL = medium and coarse bentonite chips. Locking steel monument

cemented in place at surface.

T02-01.21.LRIG2. 13a/c1’:6.09/10/9)
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THE TIME OF LOGGING. CONDITIONS MAY DIFFER

S AND MAY CHANGE AT THIS LOCATION WITH TIME. DATA PRESENTED IS A SIMPLIFICATION.

ES ONLY AT THIS LOCATION AND AT

THIS SUMMARY APPLI
AT OTHER LOCATION

APPROV:

TESTING PROGRAM
_ [[_LABORATORY | FIELD US.CS.
= i S g8 - |55 =
& WELLPEEZO Z| .8 £ E o8 BTS2 E 98 |22 SOIL DESCRIPTION
= construcTioN =IBE 5 S 25 21 S|SB S| B2 |2 &
gloz 5 5 Fm XI5 8 22 | 2
£ = S 2w 'a (28 5| €5 o
& El2E @ g <2 K £ Qg €| €=z
= ; gg E :O;’ e B L
Xg :
S 3 3 %2 5.
& .
. ) . . : o
‘ IR v,
T 30 [ °
' ' ' ' : 50/1" Y
T O 2
1o - »® @
o s 8
oo '@ @ Groundwater encountered at 38 feet bgs
| -8
o 1 ' ' . ' ..QJ%— _________________
. I X Z X 503" P Rie1 SILTY GRAVEL (GM), grey-brown, wet,
] ' ' ' ' ' oL i i -20% silt
, X ' ! , M D very dense, coarse grained with 15-20%
: : : : : 03 )C (RECESSIONAL OUTWASH)
N )
; X X ! X o[\
1o b
1 i r\%
1} i Ll Ll ' ) A
1 ! ! ! ! ! " (=)
A LD
] X X ﬁ i X o D°<
47 ' : : - - A h
Boring terminated at 47' bgs on 5/18/00.
Boring was converted into monitoring well
on 5/18/00. Groundwater was encountered
at 38" bgs during drilling.
WELL COMPLETION DETAILS:
0 to 34.5 feet: 2-inch diameter,
flush-threaded schedule 40 PVC blank riser
pipe. '
34.5 to 44.5 feet: 2-inch diameter,
flush-threaded schedule 40 PVC well
screen with 0.020-inch machine-cut slots.
44.5 to 45.0 feet: 2-inch diameter,
flush-threaded schedule 40 PVC end cap.
Flush-grade well monument.
0 to 1.0 feet:concrete.
1.0 to 32.0 feet: coarse bentonite chips
(Hole plug).
32.0 to 46.0 feet: 8 x 12 Colorado Silica
Sand.
* SAMPLER Macro-Core E Large Bore M SPT %" OD) | Shelby m Grab No
TYPE 2" liner 1" liner Split Spoon ~ [ ra Recovery
MW-28S
KLEINFELDER MONITORING WELL
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS s
SOILS AND MATERIALS TESTING Hidden Valley Landfill
|PROJECT NUMBER: _60-3050-07 Pierce County, WA

BY:

(CONT.)



Boring & Well Construction Log

Kennedy/Jenks Consultants

BORING LOCATION  gOUTH HILL FRED MEYER Boring/Well Name FMMW-1
DRILLING COMP.
"N CASCADE DRILLING INC. ORUER MIKE COLBERT | Project Name  FRED MEYER
DRILLING METHOD i DRILL BIT(S) SIZE: Ol
AIR ROTARY 9 5/8" 0.0.| project Number 966064.00
ISOLATION CASING FROM 10 S rrrervyeTm i
158.0
BLANK CASING 4" SCH 40 PVC e 0.0™ 1230 |oaw starmo DATE COMPLETED
PERFORATED CASING FROM 10 FT. 08/20/1996 08/20/1996
4" SCH 40 PVC, 0.010 FACTORY SLOTTED 123.0 133.0 INITIAL WATER 01€:T‘HO(FT)
SIZE AND TYPE OF FILTER PACK FROM T0 FT. -
; /S LONESTAR SAND 12007 1540 [Teeowr
SEAL FROM T0 FT. -
SAMPUNG METHOOS WELL COMPLETION
BENTONITE CHIPS 2.0 54.0 o SORFAGE HOUSING
GROUT VOLCLAY GROUT FROM 54 0T0 120.0 fT GRAB (CYCLONE) [ STAND PIPE FT.
SAMPLES
WELL uUscs
Tvre| recoverY| RESIST DEPTH| SAMPLE HO. CONSTRUCTION LITHOLOGY L0G SAMPLE DESCRIPTION AND ORILLING REMARKS
(reen) Jaowsp | (FEET
SILT with gravel; light gray, dry to
] g i damp, hard; mostly silt, 15-30% fine to
& 7. - coarse subrounded gravel, trace fine sand
%
- 7 - L dork gray, numerous rock fragments
v
5— ;/,' - ML |-
] A - 5
7
d 7 "
7
- % = - sondier (15%) w/ clay (10%); plastic fines
7
- gff - = (1/8° worm)
— ]
10 / % . Slity GRAVEL with sand; dark gray, damp
i n R ‘ L .
%’2 % N GM to moist, very dense; mostly fine to coarse
T %ﬁ :';;; i i subrounded gravel, some silt (~25%), some
s’ % - . -
7 ?/:2 % fine sand (~15%), some cloy (10%): oppears
o h ;fé % ] i grain—supported
s | 1o 15— 7= —
60 7
= g %4 - - Slity SAND with gravei; It. ollve brown
3 v
E 'f//'/ é - - damp to moist, moslly medium sand, some fine
72 4
- ‘/’ ;/74 - SM | lo medium subrounded gravel, minor plastic |
= v Z‘% -1 - fines; 0.0 ppmv PID
7
70 20 7 =
S 0.8 100/4 | % ] B
i é‘; clay fraction increases (10-15%); 0.0 ppmv
i 7 Z u
17/
| ?/f f‘é ] K [ Poorly graded GRAVEL with sliltiit. gray
o5 i " I
- % ?f? . Lt : L dense, moist; moslly fine to medium
e % * :
25 — ?///' :’;/} - #5 subrounded gravel, some fine to medium sand,
7/ R
A % //; o GP/ L some silt, trace clay; grain—supported w/
78 2 aMm . :
- % / - : - sand dominated malrix
2 %
.
- ] ﬁ - ) L
7 -l
= ,7% - i IE
v
30— = g =

increase in relotive % grains to matrix:

gravel becomes more well-graded; 0.0 ppmv



Boring & Well Construction Log Kennedy/Jenks Consultants

Project Name FRED MEYER Project Number 966064.00 Borilng/Well Name FMMW-1

SAMPLES WELL uscs

Tvee| Recoviry| ResisT | Oor SAMPLE(RO. CONSTRUCTION UTHOLOCY] o
(FeET) [mowss wy| CFEETY

72
s | o4 |3

SAMPLE DESCRIPTION AND DRILLING REMARKS

=M apr

Poorly graded SAND with gravel; dark
gray, domp, dense; mostly coarse sand (70%),

some fine gravel, some (15%) fines

SP

X
PR A RO N

5 o7 [To07T] 40

R Poorly graded GRAVEL; dark gray, molst

dense; mostly medium to coarse subangular
o gravel, some fine to medium sand, up to 15%

e cohesive fines

3%,

1
AN

. = sondier, less cohesive fines

N

AN

7

N
r
|

S o7 oo 30—

1
A
1

1
AN

. —  “tog-on” air compressor required to overcome
“J GP | air losses to formation (highly conductive)

_' - having trouble transporting cultings up casing

5 100 60—

70— ~ D - Fo. L~ mostly (90%) small rock frogs./drilling as

cobble zone




Boring & Well Construction Log Kennedy/Jenks Consultants

Project Name FRED MEYER ProJect Number 966064.00 Boring/Well Name FMMW-1
e e HEL umococy] YSCS SAMPLE OESCRIPTION AND ORILLING REMARKS
TYPE| RECOVERY mft‘ESIST DF‘PT ek CONSTRUCTION LoG
(Feen) jmowps | FEV
] 100 - N[
; Al ... aP
al & . . B
L e
i ] % Well-graded GRAVEL; buff gray, damp,
— B b . d -
\ a very dense; mostly subrounded to subangular
== i — PN e
L o b . 4 gravel, some minor sandy/silty matrix
. i b -, - .
b ':_._ PR Y
- R v L4 GW
{ a -
- L - LI 3 -
e H .4
i A - e L
'—:_ _'.- . N
— ol = — M | -
s oz wozzr]| ¥ e i
) e \ A _— Paorly graded GRAVEL; gray, damp to
T i ji .t i moist; mostly fine subangular grovel, some
] U A .. " s
[*1 }: . | fine sand & silt matrix
- s w] - . . -
SR e
851 e 2k
- :.\ :\:. = . - gravel coarsens, increase in X sand/lines
- il -
F :';\ < . cobbly zone from 85 to 87.5
- 31 - . i,
S R VA L ap &
- N [ - . - grades to possible Poarly Graded GRAVEL with
: %
- Pl - P = SAND (sand [raction increoses to ~20%)
95— A R —
N 3 .
-1 Al :\ - - - = i
- -.; C‘ 4 : : L
B e E e - possible perched water from 94.5 to 104.0
100— 2 — :
S 0.3 100/3 "’ = Poorly graded GRAVEL with sand; gray,
1 ;\: = F s il i wel, very dense; mostly fine to medium
N - B e GP subrounded gravel, sand matrix with minor
- \ e g N - clay; cobbly from 102 to 104
i ‘1 ‘~ i ¥ -Z/ Poorly graded GRAVEL with clay; gray,
105— B i r ‘% [~ wet, very dense; mostly fine lo medium
N~ S |
. /( GP/ subrounded gravel, silty/cloyey matrix
1 NE ? ac f
R
7 1 23| ] N4 2
S 0.8 ?5 110— el . GP Poorly graded GRAVEL with sand; grey,

moist, very dense; mostly fine to medium
subrounded gravel, sond matrix; cobbly from
112 lo 114; some non-plastic fines in matrix

(possibly “rock flour™)



Boring & Well Construction Log Kennedy/Jenks Consultants

Project Name FRED MEYER Project Number 966064.00 Boring/Well Name FMMW-—1
SAMPLES WELL uscs
]
TVE| RECOVERY| RESIST DEPTH| SAMPLE HO. CONSTRUCTION LITHOLOGY] LoG SAMPLE DESCRIPTION AND ORILLING REMARKS
(Feen Jmospng| FEEN
= B -
TR v
i 3 e
! < iy b T p
_ % . i
- TS »g. - 5 S
115~ "r ] = . -
;.'“ : - -
. = ':\ - ) i L
- ;\: e e . - very cobbly from 116 to 127, hommer is
g s
- E iy AL '. — grinding rock and casing is driving very
] [ L L. . . L . .
5 o3 100 120 L hard; temporarily switched to Tri—cone bit
-1 - ® i — but formalion was too hard and ruined rollers
s oz 0oz 125 =17 —
. = i g B
- < | GP
S 01| 10071 7 . 7 I i
130— =1 .1 [ - —
E - - L, - grey, damp, very dense, mostly medium to
= E - : ot o coarse subangulor gravel, coarse sand matrix
= E - R . - w/ 25% non-plastic lines
135— =1 | [ —
5 W] 00/ 140— E — -. ..‘ 2 l—  continues as cobbles with sand/gravei matrix
F N/ o - B &
N E - L L. fewer cobbles, moist at 143
143 Z T o Poorly graded GRAVEL wilth alit and sand
] E ] ST i brown, moist to wet, dense; mostly coarse
] E 7 C o0l GP/ T subrounded to subongulor gravel with coorse
. =1.1 4 2 GM | . s
s angular sand, minor cohesive fines in
i - ] N i matrix; cutlings become wel al 149
150— - : L




1l

Boring & Well Construction Log Kennedy/Jenks Consultants

ProJect Name FRED MEYER Project Number 966064.00 Boring/Well Name FMMW-1
SAMPLES WELL uscs
_— TEWI  DEPTH SANPLE KO, e eon umotocr] o SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEE) w| FEEN
S | 02 [ 10072 =
i - g - . Slity GRAVEL; brown, molst to wet,
i Tl i i moslly medium to coarse subrounded gravel w/
T ] 147" i sandy silt matrix (70% sitt, 30% sand)
155— — 141 GM
160~ - —
165— - —
- 170— — —
175— — -
180— = =
185— — =
- -1 ol
90— L L




Boring & Well Construction Log

Kennedy/Jenks Consultants

BORING LOCATION gQUTH HILL FRED MEYER

Boring/Well Name FMMW-2

DRILLING COMPANY CASCADE DRILLING INC.

DRILLER MIKE COLBERT

DRILLING METHOD

Project Name FRED MEYER

|

ORILL BIT(S) SIZE: .

AR ROTARY ) S%9 5/8° 0.0.| project Number 966064.00
ISOLATION CASING NA. FROM To FT. [oevamion ano DATUM TOTAL DEPTH

157.0

BLANK CASING  4» goH 40 PVC FRM 0.0™ 118.0 " [oaTe sTarTeD DATE COMPLETED
PERFORATED CASING _ FROM 10 FT. 08/22/1996 08/23/1996

4" SCH 40 PVC, 0.010 FACTORY SLOTIED 118.0 148.0 INITIAL WATER DEPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM T0 FT. 1310

2/12 LONESTAR SAND 115.0 149.0 LOGGED BY 1. ORI
SEAL CENTONITE CHIPS FROM 20% 11507 [Sampunc memoos WELL COMPLETION
M SURFACE HOUSING

GROUT CONCRETE FROM

0.0™ 20°Ff"

GRAB (CYCLONE)

3 STAND PIPE FT,

SAMPLES WELL uscs
TvPE| ReCOVERY| RESIST OEPTH| SAMPLE HO. CONSTRUCTION IUTHOLOGY LoG SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) Jmowsys wy| (FEET)
= et 4 SILT with gravel; It. gray, dry to
i g E i i damp, hard; mostly sitt, 30% fine to coarse
il Z Z i b ded gravel, trace fine sand
% subrounded gravel,
e % é o ML ™ ’ =
- g % - - dark gray
5= :é 78 —
| ‘AR
g % Poorly graded GRAVEL with clay;
] % ';/f//:‘: ] i bluish gray.demp, dense; mostly medium to
1 :é % i i coarse gravel, motrix consists primorily of
7 % ?j 1l B plastic fines and fine sand, minor coarse
1
iy % é‘//{; ] %IZ/ B sand/fine gravel (1/8 worm possible with
] % % ] ii matrix)
. '//' % - -
N
= % % . =
= z 7 -
15— g é -
%’. % Slity SAND wlith gravel; It. ollve brown
- 2 i - . _
% % domp, dense; moslly medium to fine sand
,///2‘, g | (~60%), some non—plastic fines (30%), minor
T %’j é ) SM fl fine to coarse gravel
. é % . a
20— é % - .,
40 7 % 1
s | o8 |48 i 7 U e
i g g i Poorly graded GRAVEL with slit; brown
] % g il i damp, dense; mostly fine to medium
] g é ] i subrounded grovel, some fine to medium sand,
255 % g ] [ GP/ B up lo 30% silt
- A VA - . L,
Ik % g ] GM B gravel fines, fines become more plastic
bod f"
.
_ % A - B
7
30— — —




Boring & Well Construction Log

Kennedy/Jenks Consultants

Project Name FRED MEYER Project Number 966064.00 Borilng/Well Name FMMwW-2
M::;L;; WIS 0T SAUPLE NO. e umiowoer| 5> SAMPLE DESCRIATION AND DRILLING REMARKS
(Feen fmows W) FEET)
S 0.4 ?30/‘ ?g %
] g//é % I decrease in % fines, moist
. 7 % - .
! n ap/ |
35 é % :
l 5// 'ﬁ - Paorly graded SAND with graval; gray,
~ % % » domp to moist, dense; mostly coarse
= %’ / L subangular sond, some fine to coarse gravel,
n
= 40— % ? sP some plastic fines
s | o7 | i g % B :
3 n a
% % Poorly graded GRAVEL with sand; gray,
2 : ;
45— n B — ) . g
i % % . GP domp to moist, mostly fine to medium gravel,
% % i i some fine to medium sand (matrix),
’ % é some/minor plastic fines
. 78 i
n g % - Poorly graded GRAVEL; gray, damp to dry
S 0.2 100/2 50— ?; Z' = very dense; 85% coarse to medium subrounded
N % é i gravel, fittle matrix
i % éﬁ [ ravel fines ot 50
i ?ﬁ ;,; L, ¢
/. //
55— . g -
|
- & % -
- 7/4 ﬁ -
n | P
5 oz 1007z %0 g[ g ="
4 % //: =
1y
= % ﬂ L minor varialions in malrix composition
65— % Z i
n
i é 7 g
- y//‘; % =
1 N .
n ot i
70— 7 |' S




Kennedy/Jenks Consultants
Project Number 966064.00

Boring & Well Construction Log

Boring/Well Name FMMW-2

FRED MEYER

ProjJect Name

SAMPLE DESCRIPTION AND ORILLING REMARKS

g . > . 2

" LI & £ §© E u

£ o ¥ g 2 AR

S - e 5 <

£ d. S g =2 € 5 m

= >N S U =z o w© 4 w

F; 5 % s 3§

> g i3 8¢ g i

= FRREN G 308

£ c 3 x v & % v 5

= v 3 3 T 3 & s 8 ¢

T ¢ ¢ S %3 3,

s B 502 oo % z 5%

1 1 ! 1 1 ! 1 1 | 1 | 1 ! 1 1 | 1 1 I 1 | 1 1 I 1 ] 1 I 1 L
0 a a.
5 5 5 & s
g BN WSS SIS %
m . L . 4% 4% 4 .4 q . -
£ < Vi r.l"'.c L3 . N
] ] 1] ] “ ] i ) — 1] — — ] 1 1] i _ 1 T ) I — ] ._ 1 T — ] ] ] T

.mm ..............

SAKPLE NO.

SAMPLES

DEPTH
(FEETY

I RESIST
0N/ W)

RITAl

50
50
100/4

100

0.3

TYPE| RECOVERY
(FEET)
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Boring & Well Construction Log Kennedy/Jenks Consultants

Project Name FRED MEYER ProJect Number 966064.00 Boring/Well Name FMMW-2
SAHPLESW WELL UsCs
rYPE| RECOVERY| RESIST (DEPT:-I SANPLE NO. CONSTRUCTION UTHOLOGY] LOG SAMPLE DESCRIPTION AND DRIULING REMARKS
(Feen) [mowsss | (FEET)
20
S 0.8 26
29 ' = | B
] i e, Well-graded GRAVEL with sand; gray,
- & ) -
H . d damp, dense; mostly subrounded gravet w/ up
. A a L
[, 8 lo 40% sand moatrix (same sand as above but
115— 2 — 4 " .4 - .
A, with 60-80% gravel)
- - . N - -
b T .4
. - L L large cobbles from 117 to 121
L 3
- —- - H . 4 -
= L =~ .
- : = PR =
= ra t.d
5 0.2 100 120— = = N A‘ - =
- = - M ", 4 -
= a,
) = - PR N - e
- b ", 4
o = - | &, - matrix material appears ta be coarse sand
— S
o =4 = 4 ", d - and very fine grovel
- a
125— = et - » b=
- o . 4
- = - |~ n
= i
. = - 4 . 4 GW L
= a
- == - PR 5
= 4 . d
- = = o -
= e N
5 oo 190 =| |- W -
_ =11 4 3 :
— H ", 4
- % - a —
= )
- - g T .4 &
. =l |=]4 4 e L
= | |= RN
135— e — &, —
- 2. &
- = . | -
o a
- : -~ R Y -
L K .4
- = - a -, -
= =
-1 - - Y | —
= a
5 o1 oogi | 140 Z| | A —
- = - a -
H - - G IR = Poorly graded GRAVEL with slit and =and
- E . s 5 gray, domp to moist, mostly fine to medium
- E . I I = subrounded to rounded gravel, some coarse
145— = - T Ak | sond and silt matrix
= s GP/
) E i . L GM [ moist to wel, occasional cobble; wet al 147
Ll L
150— - b




Boring & Well Construction Log

Kennedy/Jenks Consultant:s

Project Name FRED MEYER Project Number 966064.00 Boring/Well Name FMMwW-—2
SAMPLES
WELL uscs
vre| recovery| e ar| OEPTH SAUPLE HO. CONSTRUCTION urmxcmj Tee SAMPLE DESCRIPTION AND ORILLING REMARKS
(Feen _Jmosp | (EET)
S 0.2 100/2
T GP/
i GM brown, molrix becomes more plastic,
155— continues wet
160—
165—
170—
175—
180—
185—
190—
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