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1.0 INTRODUCTION

In response to compliance requirements in the 2004 Municipal Solid Waste Handling Permit, King County
Solid Waste Division (KCSWD) initiated a project to investigate environmental control systems in the pre-
1986 unlined areas of the Cedar Hills Regional Landfill adjacent to the Main Hill (CHRLF; Figure Al). The
report of which is entitled Cedar Hills Regional Landfill Site-Wide Groundwater Wells and Hydrogeologic
Report (CH2M HILL and Udaloy, 2004), addressed hydrogeology to resolve questions regarding the East
Perched Zones (EPZ) among other portions of the landfill.

A Hydrogeologic Report Addendum (Aspect, 2012a) was developed to fulfill the requirements of the 2009-
2019 MSWH permit, which required an update to the Site-Wide Hydrogeologic Report (CH2M HILL and
Udaloy, 2004a) including a more detailed investigation of the EPZ.

Data from the EPZ indicate impacts on groundwater, potentially from landfill gas interactions. As a result of
the findings of the Site-Wide Hydrogeologic and Addendum projects, the Washington State Department of
Ecology (Ecology) requested that KCSWD implement corrective action for perched saturated zones
beneath the EPZ at the CHRLF. Ecology and KCSWD agreed to proceed under the Model Toxics Control
Act (MTCA) with an Independent Remedial Action in accordance with Washington Administrative Code
(WAC) 173-340-510 and WAC 173-340-515.

This Sampling and Analysis Plan (SAP) has been prepared as part of the CHRLF East Perched Zones
Remedial Investigation (RI) /Feasibility Study (FS) Work Plan to meet the requirements of the corrective
action issued by the Seattle-King County Department of Public Health (SKCDPH) and entered into by
KCSWD under the Environmental Control Systems Modifications (ECSM) Project.

The purpose of this SAP is to ensure that field sample collection, handling, and laboratory analysis
conducted during the EPZ RI/FS field activities will generate data to meet project-specific data quality
objectives in accordance with the MTCA requirements (WAC 173-340-350). This SAP consists of two major
components: a Field Sampling Plan (FSP) defining sampling locations and field protocols and a Quality
Assurance Project Plan (QAPP) defining analytical methods, field and laboratory quality assurance (QA)
protocols.

Field sampling activities not directly relating to the EPZ RI/FS are not discussed in this SAP. Instead, field
sampling activities for these data gaps, which are identified in the CHRLF ECSM Project Data Gaps
Report, shall be referenced within a separate report entitled the Field Sampling and Analysis Plan.
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2.0 FIELD SAMPLING PLAN

2.1  Sampling Locations

This section describes the monitoring well network, sampling parameters and analytical methods, sampling
protocols, and schedule for the RI/FS field activities.

2.1.1 Groundwater Level Monitoring Locations

Groundwater level monitoring will be conducted during the RI to assess the current hydrological model. The
groundwater level monitoring network for the RI consists of monitoring wells, groundwater extraction wells,
gas probes, and gas extraction wells within the general EPZ area. Table A-1 lists the locations where
groundwater level monitoring is required, and Figure A-2 depicts the locations in relation to the EPZ project
area.

2.1.2 Groundwater Sampling Network

The RI/FS groundwater monitoring network for the RI consists of EPZ perched and regional aquifer
monitoring wells, groundwater extraction wells, and select piezometers. Table A-2 lists the locations where
groundwater samples will be collected, and Figure A-3 depicts the locations in relation to the EPZ project
area. Well construction logs are presented in the Site-Wide Hydrogeologic Report, Volume Il (CH2M HILL
and Udaloy, 2004) and the East Main Hill Perched Zones Technical Memorandum, Attachment A (Aspect,
2010). RI well and probe boring logs proposed for sampling are presented in Attachment B of this SAP.
The geological cross-sections of the site are presented in the main body of the RI/FS Work Plan.

The field sampling will be performed for the purpose of (1) defining the nature and extent of groundwater
impacts, (2) providing data to support the evaluation of monitored natural attenuation (MNA), and (3) to
support the evaluation of the extraction well system shutdown.

2.1.2.1 Passive Diffusion Sampling

Passive diffusion samples will be collected from wells depicted on Figure A-3 on a trial basis to evaluate
this technology for future sample collection as compared to conventional low-flow groundwater sampling
(see explanation in the Work Plan). Passive diffusion bags (PDBs) are suitable for collection of samples for
analysis of volatile organic compounds (VOCs), while rigid porous polyethylene (RPP) samplers are
suitable for collection of samples for metals analysis. The deployment of these passive samplers will be 2
weeks prior to the sample collection date to allow for equilibration.

2.1.2.2 Low-Flow Groundwater Sampling

Low-flow groundwater samples will be collected from the sampling points summarized in Table A-2. Low-
flow groundwater samples will only be collected from EW-9 through EW-13 if there is sufficient water
present in these wells at the time of sampling. Historically, these wells have been dry or have not
contained sufficient water. There will be some overlap between the low-flow sampling and the passive
diffusion sampling because the intent of the conventional, low-flow sample collection is to allow comparison

to the passive diffusion sample results.
2
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2.1.3  Stream Sampling

Stream samples will be collected from SW-E1, at the downstream end of Stream 3 (Figure A-3). The intent
of the stream sampling is to evaluate the concentrations of analytical parameters to evaluate if contaminant
plumes within the EPZ are affecting stream conditions.

2.1.4 Leachate Sampling

Leachate will be collected from MH-17N (a conveyance manhole) and FS-3 (flow meter vault), if both
locations have sufficient flow (Figure A-3). The intent of the leachate sampling is to evaluate the raw
leachate from the unlined portion of the Main Hill for comparison to groundwater quality to evaluate if
leachate is affecting groundwater conditions.

2.1.5 Soil Gas Sampling

Soil gas samples will be collected from existing gas probes, a piezometer, and existing monitoring wells
located throughout the project area (Figure A-3). The intent of the soil gas sampling is to determine VOC
concentrations in soil gas for evaluation of the vapor intrusion pathway. The data will also be used to
evaluate the relative contribution of volatilization from impacted groundwater versus fugitive landfill gas.

2.2 Monitoring Parameters

Analytical methods for the laboratory-analyzed parameters for each sample medium are listed in Table A-4
and are discussed from a QA standpoint in Section 3. Table A-5 presents the specific parameters that are
the target of this investigation. It is important to follow these tables because there are some variations in the
analyte list for the different sample media. Prior to beginning the sampling and analysis program, Tables A-
4 and A-5 will be provided to the KCEL (laboratory for groundwater, surface water, and leachate samples),
and Table A-5 will be provided to Fremont Analytical (laboratory selected for soil gas samples) so that the
laboratories can document these project-specific analyte lists.

2.2.1  Groundwater Monitoring Parameters

The monitoring parameters required for groundwater samples per WAC 173-351-990, Criteria for Municipal
Solid Waste Landfills, are as follows:

e Appendix | — Constituents for Detection Monitoring

e Appendix Il - Groundwater Quality Parameters

These are collectively referred to as the RI project-specific analytes. Appendix | parameters include metals
and select organic constituents from the VOCs list. Table A-5 contains a complete list of the RI project-
specific organic and inorganic analytes. Mercury is not listed as an Appendix | parameter, but has been
added to Table A-5 as it is a routine parameter monitored at the Landfill.
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Field parameters, geochemical indicator constituents, and leachate indicator parameters, as defined in
WAC 173-351-990, Criteria for Municipal Solid Waste Landfills, Appendix Il (Groundwater Quality
Parameters), will also be monitored during the RI groundwater monitoring events. These parameters will be
analyzed for the following purposes:

e To support source assessment (e.g., use of chloride as an indicator of leachate sources); and

e To evaluate MNA.

The Appendix Il list omits several key field parameters and geochemical indicator constituents that are
necessary for the evaluation of MNA, and those have been added to Table A-3 in italics. The MNA
evaluation will be performed in general accordance with the U.S. Environmental Protection Agency’s
(USEPA'’s) Monitored Natural Attenuation of Inorganic Contaminants in Ground Water, Volume 1, Technical
Basis for Assessment (2007) and USEPA'’s Technical Protocol for Evaluating Natural Attenuation of
Chlorinated Solvents in Ground Water (1998).

MNA is an approach to remediation that relies on natural processes to attenuate the mass, toxicity,
mobility, volume, or concentration of constituents of concern to achieve remediation objectives within an
acceptable timeframe. MNA can take place through naturally occurring physical, chemical, and biological
processes. However, MNA can be used only at sites with conditions that are favorable. Some MNA
parameters are already included as geochemical indicator parameters from Appendix Il of WAC 173-351,
such as conductivity, pH, alkalinity, chloride, arsenic, dissolved manganese, sulfate, total organic carbon,
and dissolved iron.

To evaluate whether the groundwater conditions within the CHRLF EPZ are suitable for MNA and to
evaluate if MNA is occurring, a select number of additional field and geochemical parameters have been
added to the RI project-specific analyte list including oxidation-reduction potential, dissolved oxygen, nitrate
plus nitrite, dissolved ferrous iron, methane, ethene, and ethane. These parameters, coupled with those
already included on the project-specific analyte list, will help to assess the following:

e Whether the aquifer is aerobic or anaerobic;

e The presence of anaerobic biological/microbial activity and whether this activity is dissolving metals
from the aquifer matrix material;

e The stages of anaerobic degradation process; whether samples are collected from the same
groundwater system;

e Whether chlorinated solvent reduction is occurring;
e Whether chlorinated solvents are undergoing biological transformation; and

e Whether organic carbon is available in the aquifer (excluding anthropogenic carbon) for reductive
dechlorination.
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2.2.2  Surface Water Monitoring Parameters

Surface water samples will be analyzed for the same WAC 173-351-990 Appendix | and Il analytes as
groundwater.

2.2.3 Leachate Monitoring Parameters

Leachate samples will be analyzed for select WAC 173-351-990 Appendix | and Il analytes as listed in
Table A-5. Leachate samples will not be analyzed for the additional MNA parameters.

2.2.4  Soil Gas Monitoring Parameters

Soil gas samples will be analyzed for the standard list of VOCs under EPA Method TO-15. Table A-5
presents the EPA Method TO-15 analyte list.

2.3  Schedule

The RI field activities will commence within 30 days of Ecology’s approval of the RI/FS Work Plan. .
Sampling will occur during sequential field activities. Each of the field activities is expected to take
approximately 5 to 7 days of field work. Field work will be followed by period of approximately 45 days
during which analytical results would be generated; the standard turn-around-time for the KCEL to provide
analytical results is 30 calendar days in addition to time for data validation by KCSWD. The total time that
the RI data collection period will take is approximately 70 days.

The following table summarizes the main RI activities and the locations where those activities will take
place:

RI Activity Location
Groundwater level monitoring; stream Table A-1 locations; SG-4 and SG-5
gaging
Deployment of PDB and RPP samplers | MW-102 through MW-104; EW-18 and
EW-20; MW-62, MW-30A, MW-47, and
EB-6
Collection of PDB and RPP samplers; Table A-2 locations
collection of low-flow groundwater

samples

Stream sampling and gaging SW-E1; SG-4 and SG-5

Leachate sampling MH-17N and FS-3

Soil vapor sampling EB-6; MW-102 and MW-104; GP-ATC-

5 and GP-ATC-7; GP-8, GP-56, GP-58,
GP-60, GP-62; GP-15 through 20

The RI activities will be generally sequenced in the logical order of the intended tasks. For example,
groundwater and surface water level measurements will be collected prior to installation of the PDB and
RPP samplers in order to obtain the water levels before disturbing the wells during passive sampler
installation. The passive diffusion samplers must be allowed to equilibrate for a minimum of 2 weeks. The
sample collection activities will begin after the 2-week equilibration period has lapsed and will include the

5
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collection of the passive diffusion samplers, the collection of comparison samples using conventional low-
flow sample methodology, the stream sampling and gaging, and the leachate sampling. The soil vapor
sampling will be conducted approximately 2 weeks after the groundwater sampling mobilization to allow
gas-collection-specific wellhead configurations to be fitted to MW-102, MW-104, and EB-6 and allow
enough time for gas equilibration to occur within the closed-off well. However, the exact timing of the soil
gas sampling will be weather dependent. The following sections describe the protocols necessary for
completing the RI field work.

2.4 Groundwater Sampling Procedures

This section summarizes the procedures and protocols that will be followed for the field data collection
phase of the RI. Sampling protocols are documented in the Environmental Monitoring Sampling and
Analysis Plan for Cedar Hills Regional Landfill (Aspect, 2013; henceforth referred to as the CHRLF
Environmental Monitoring SAP). Specific methods to be used in the RI are presented below for the
convenience of field crews. Work will be performed under the project-specific Health and Safety Plan.

The field sampling procedures and sample handling protocols for samples collected during the RI will be in
accordance with the following:

e CHRLF Environmental Monitoring SAP (Aspect, 2013);
e USEPA low-flow sampling procedures (Puls and Barcelona, 1996, revised 2010);
e U.S. Geological Survey (USGS) passive diffusion sampling protocols (2001); and

e Aspect sampling protocols.

Pertinent portions of these reference documents are summarized in this section of the SAP. Field sampling
data will be documented on field report forms (Attachment A) as described in Section 2.11, Field
Documentation and Reporting.

2.4.1 Instrument Calibration

Prior to initiating any groundwater or surface water sampling, the field instruments for measuring water
quality parameters (pH, conductivity, dissolved oxygen, oxygen-reduction potential, and turbidity) will be
checked and calibrated to make sure that all parts are present, working, and clean and that the batteries
are fully charged. The instruments will be calibrated per the manufacturers’ specifications. Calibration
activities will be documented in the field notebook. Instrument calibration should take place each day prior
to sampling.

2.4.2  Well Inspection

Monitoring wells are protected by secure stick-up monuments that are locked. Expansion well caps are
installed in the 2-inch-diameter well casings and provide a watertight seal. Each monitoring well included in

the Rl field program will be inspected during the first mobilization. Field personnel will take note of the
condition of the monument, well cap, well casing, and pump (if present); identify required maintenance

6
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activities; and report the information to the KCSWD lead engineer in accordance with the CHRLF
Environmental Monitoring SAP. No groundwater samples will be collected and no passive diffusion
samplers will be deployed if the security or integrity of a well or pump equipment is severely compromised.
During sample collection, the condition and response of the well to sample purging will be noted for
evaluation during the RI and corrective action (if necessary) will be implemented before future sampling
events.

243 Groundwater Level Monitoring

Depth-to-groundwater will be measured in the wells and probes listed in Table A-1 and depicted on Figure
A-2 using an electric well sounder, graduated to 0.01 foot, according to the following procedure. In some of
the gas probes (in particular GP-17, -18, and -19), dedicated tubing inside the probe will need to be
temporarily removed in order to collect the water level measurement. Any tubing that is removed will be
reinstalled after the reading is collected.

1. Lower the probe through the top of the polyvinyl chloride (PVC) well casing or probe opening
until the level alarm sounds.

2. Read the depth-to-water measurement at the top of the PVC casing at the designated mark.
If there is no marked reading location, then the depth-to-water measurement will be collected
from the north side of the casing.

3. Raise the probe line until the alarm goes silent and lower the line again to collect duplicate
and triplicate static water level readings. The depth to the bottom of the monitoring well will
also be measured to evaluate siltation of the monitoring well. This measurement can be
performed with the level alarm turned off after the static water level has been collected.

4. Record the static water level, date, and time of collection on the field report forms.

5. Decontaminate the water level indicator between wells.

If access to the gas extraction wells is inadequate to obtain a groundwater level reading due to the
wellhead configuration, then that well will be skipped and its condition noted on the field report forms.

2.4.4  Well Redevelopment

Three of the wells that have been included in the RI sampling program (EB-1, EB-2, and MW-50) have not
been sampled in the past. These three wells will need to be redeveloped prior to sampling. Each of these
monitoring wells will be developed to remove fine-grained material from inside the well casing and filter
pack that may have accumulated overtime and to improve hydraulic communication between the well
screen and the surrounding water-bearing formation. The field representative will document well
development activities in the field documentation for that well. Well development will be performed by
means of a surge block and a 12-volt submersible pump. During development, the surge block will be
surged along the entire length of the well screen. Each well will be developed until visual turbidity is
reduced to minimal levels or until a minimum of three well casing volumes of water have been removed.

During RI groundwater sample collection from the EW series wells, the condition and response of the well

to sample purging will be evaluated. If during sample collection significant drawdown is encountered and
7
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the determinations in the RI include additional sampling of EW series wells, then rehabilitation will be
considered.

2.4.5 Passive Sampler Deployment and Sample Collection

PDB and RPP samplers and noncorrosive stainless steel hanging assemblies will be obtained from ALS
Environmental. The numbers and types of samplers are presented in the table below and depicted on
Figure A-3. VOC samples will be collected using PDBs for monitoring wells MW-102, MW-103, and MW-
104; detection monitoring wells MW-30A, MW-62, MW-47, and EB-6; and groundwater extraction wells
EW-18 and EW-20. Samples collected for metals analysis using an RPP sampler will be collected from
detection monitoring wells MW-30A, MW-62, MW-47, and EB-6 and extraction wells EW-20 and EW-25.
Therefore, MW-30A, MW-62, MW-47, EB-6, EW-18, and EW-20 will have both a PDB and an RPP sampler
installed.

Wells Installation of | Installation of | Collection of Comments
PDB RPP Samplers Low-Flow
Samplers Samples
MW-102, MW- 3 No No
103, and MW-104
EW-20 and EW- 2 2 No
25
MW-62, MW-30A, 4 4 No
MW-47, and EB-6
Table A-2 Wells No No Yes Retrieve PDB and
RPP samplers;
collect low-flow
samples; SW-E1
sampled
Total samples 9 6 28

Passive sampler deployment

1. Record the static water level in the well at the time of deployment. Collect this reading prior
to removing any dedicated pumps (if applicable).

2. Remove dedicated sampling pumps in small diameter monitoring wells that cannot also
accommodate the passive sampler. Dedicated pumps that are removed from wells will be
kept clean and segregated while out of the wells to prevent contamination. Upon completion
of sampling, the removed sample pumps will be decontaminated and reinstalled in the same
well from which they were removed.

3. Install the passive samplers in the extraction wells with great care. Pump wiring and
electrical submersible pumps are present within the extraction wells. The wiring will have to
be adjusted to set the PDB and RPP samplers. If the pump is set too high, the PDB and RPP
samplers will not be deployed.
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8.

Measure the depth to the bottom of the well and compare the measured depth with well
construction records to see if sediment has accumulated in the bottom of the well and if the
elevation of the passive samplers requires adjusting.

Use the plug at the bottom of the sampler, a funnel, and deionized water to fill the passive
sampler with laboratory provided deionized water until the water rises and stands at least
halfway into the funnel. Remove the funnel and replace the plug. The samplers will then be
ready for installation. If the passive samplers were delivered prefilled, they can be installed
directly into the wells.

The mid-point of the PDB will be placed at the mid-point of the saturated well screen interval
using the hanging assemblies. The screen interval depths for the wells receiving passive
samplers are provided in Table A-3. The mid-point of the saturated well screen will be
determined in the field based on the current water levels. The approximate elevation will be
provided to ALS Environmental in order for the samplers to be strung from the hanging
assemblies at the appropriate locations. The hanging assembly will hook to the well cap or
wellhead assembly.

Lower the passive sampler and hanging assembly into the well until the desired depth is
reached and attach the hanging assembly to the well cap or wellhead assembly.

Allow the passive samplers to equilibrate, undisturbed in the wells for 14 days.

Removal of passive samplers and sample collection

9.

10.

11.

12.

Record the static water level in the well.

Carefully lift the passive sampler out of the well, minimizing the amount of agitation to the
sample. Be careful not to tear or damage the sample bag. Make sure the PDB does not
come into contact with potentially contaminated surfaces once it is removed from the well.
Detach the sample bag from the hanging assembly and inspect the bag for bio-film buildup
that could affect sample results. Note the presence of bio-film on the field report form.
Collect the sample by cutting off the corner of the bag and pouring it directly into laboratory-
supplied pre-cleaned containers. Samples from the PDBs for VOC analysis are poured into
40-milliliter (mL) vials. Once filled and capped, the vials should have no headspace (i.e., no
visible air bubbles). Samples from the RPP bags are for metals analysis are poured into
preserved poly-bottles.

24.6 Low-Flow Groundwater Sample Collection

Conventional, low-flow groundwater samples will be collected from the monitoring wells listed in Table A-2
in accordance with the procedures described below, USEPA'’s low-flow groundwater sampling procedures
(Puls and Barcelona, 1996), and the CHRLF Environmental Monitoring SAP (Aspect, 2013). Low-flow
sampling will occur after the passive samplers have been removed.

1.

Record the static water level in the well. Keep the water level tape suspended in the well so
that static water level measurements can be collected during the purge process.

9
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2. Use a QED portable bladder pump with disposable tubing and bladders or the dedicated
pump deployed in the well to collect low-flow groundwater samples. Compressed nitrogen
will be used for the bladder compression gas, per the CHRLF Environmental Monitoring SAP
(Aspect, 2013). New tubing will be used for each well sampled by means of the portable
bladder pump.

a. Install any dedicated pumps that were removed for the passive sampler deployment.

b. Install portable or dedicated pumps slowly so that agitation of the well bottom sediment
does not occur.

3. Place the pump intake for the portable pump at the center of the saturated section of well
screen. Dedicated pumps will be reinstalled at their designated elevations.

4. Purge each well at a low-flow rate 0.1 to 0.5 liter per minute (Puls and Barcelona, 1996). The
flow rate should be adjusted to ensure that the water level drawdown during purging is not
greater than 4 inches (Puls and Barcelona, 1996).

5. Monitor field parameters (temperature, pH, specific conductivity, dissolved oxygen, oxidation-
reduction potential, and turbidity) using a YSI meter, flow-through cell, and Hach 2100Q
turbidimeter during well purging. These field parameters in addition to the static water level
will be recorded at 3- to 5-minute intervals throughout well purge until they stabilize. Turbidity
is not listed in the ASTM method and will be measured prior to the collection of the
groundwater sample. Water temperature will also be monitored but can be affected by air
temperature and solar radiation. During well evacuation, the flow rate will be monitored and
the total volume of water evacuated will be calculated. Groundwater field parameters will be
measured and confirmed as stable before the well is sampled.

Stabilization is defined as three successive readings with the following variations in the
parameter values:

e Conductivity +3% microsiemens per centimeter (uS/cm, specific conductance)

e Dissolved oxygen £10% milligrams per liter (mg/L) (or 0.5 mg/L if readings are
less than 1 mg/L)

e pH#0.1
e Oxidation-reduction potential 10 millivolts (mV)
e Turbidity £10% nephelometric turbidity units (NTU)

e Turbidity will also be measured directly from the pump discharge point (not from
the flow-through cell) immediately the groundwater sample is collected and the
reading is recorded.
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6.  Purge slow-recovery wells and dry and collect the sample within 24 hours after the well has
sufficiently recovered if dewatering is the likely outcome of the well purge. At the end of the
day, take a second depth-to-water measurement and record it on the field report form.

a.  Measure the static water level the following day to confirm the well has sufficiently
recovered. Till a cup with enough water to perform field parameter measurements one
time, and immediately begin filling the laboratory bottles in the following order:

1. Volatile organics analysis (VOA) bottles (VOCs, methane, ethane, ethene)
TOC

Chloride and sulfate

Bicarbonate and alkalinity

Ammonia, nitrate, nitrate + nitrite

Metals, total and dissolved

Dissolved ferrous iron

Total dissolved solids (TDS)

9. Total suspended solids (TSS)

© N o g~ W N

b. Collect only the minimum volume the laboratory requires for each of the above
analytes if the well will not produce an adequate volume of water to fill the normal
bottle set. Below are the normal and minimum volumes the laboratory typically asks

for:
ANALYTE NORMAL VOLUME MINIMUM VOLUME
VOCs 4,40 mL 1,40 mL
Metals (dissolved) 500 mL 150 mL
Metals (total) 500 mL 200 mL
Ammonia/nitrate/nitrite 250 mL 50 mL
TSS 1,000 mL 1,000 mL
TDS 500 mL 150 mL
TOC 125 mL 1,40 mL
Chloride/sulfate 125 mL 50 mL
Bicarbonate/Alkalinity 500 mL 120 mL
methanzl/sé?r?glr?g/ethane 2,40 mL 1,40 mL
Dissolved ferrous iron 500 mL 50 mL
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7.  Collect groundwater samples at the same low-flow rate after parameter stabilization is
reached by directly filling the laboratory-supplied sample containers from the dedicated pump
tubing. When the sample bottle is full, replace the lid and fill the next bottle, if required. For
dissolved metals samples, an inline 0.1-micrometer (um) filter will be attached to the purge
tubing and the dissolved metals bottle will be filled with filtered groundwater. Add an
additional label to the dissolved metal sample container that reads, “Field Filtered,” indicating
to the laboratory which of the two identical sample containers is to be tested for dissolved
metals. Additional notes on groundwater sample collection are presented in Table D.4 of the
CHRLF Environmental Monitoring SAP (Aspect, 2013).

8. Collect groundwater quality control (QC) samples (e.g., field duplicates, rinsate blanks, and
trip blanks) as per Section 3 and Table A-6 of this SAP.
9. Replace the well cap and monument cap securely. Any damaged or defective well caps or

monuments will be noted and reported to KCSWD.
2.5  Stream Sampling Procedures and Protocols
25.1 Staff Gage Reading

Surface water elevations will be monitored by reading the stage height on the staff gages installed at the
upstream (SG-4) and downstream (SG-5) ends of Stream 3 (Figure A-2). The measurements in Stream 3
will be taken at the same time as the initial groundwater level measurements so that the stream levels can
be compared to the EPZ monitoring well water levels.

Surface water stage readings are recorded at the level of the water on the staff gage to the nearest 0.01
foot. If Stream 3 is dry or the water level is below the staff gage, the water level will be collected from the
adjacent piezometer using a water level meter, referencing the survey point at the top of the piezometer.
The stage reading is converted to a surface water elevation by adding the stage reading to the surveyed
0.00-foot mark on the staff gage.

2.5.2 Stream Sampling

Stream samples will be collected from SW-E1 (Figure A-3) and handled in accordance with the procedures
described below:

1. Measure pH, temperature, conductivity, dissolved oxygen, and turbidity directly within the
surface water flow.

2. Collect a water sample of Stream 3 at SW-E1 from approximately mid-depth at mid-channel
either using a peristaltic pump and new, dedicated tubing (polyethylene tubing with a short
length of silicon tubing through the pump head) or using a laboratory-provided clean,
unpreserved vessel to transfer the water into the appropriate sample containers.

a.  Minimize the disturbance of sediments in the areas surrounding the surface water
monitoring station during sample collection. Dam or block the downstream flow to pool
the water so that a clean container or peristaltic pump can be used to fill the sample
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containers provided by the laboratory. Materials used to dam or block the flow should
be decontaminated prior to use by means of the decontamination procedures specified
in this SAP. Damming the stream is only necessary when the flow is low.

b.  Wade into the stream, face upstream, and collect the sample from the upstream water
to avoid disturbing the sediments. Allow any sediment to pass the collection point prior
to collecting a sample. Avoid allowing sediment, algae, weeds, etc., from entering the
sample container. Rinse the plastic container twice with the sample water prior to
collection of the sample.

3. Pump or pour stream water directly into laboratory-supplied sample containers. Avoid
overfilling preserved containers and as this will result in loss of the preservative. Replace the
lid securely when the sample bottle is full and fill the next bottle, if required. Filter dissolved
metals samples using an inline 0.1-um filter attached to the peristaltic pump tubing. Fill the
dissolved metals bottle directly with filtered surface water. Add an additional label to the
dissolved metal sample container that reads, “Field Filtered,” indicating to the laboratory
which of the two identical sample containers is to be tested for dissolved metals.

4. Label and transport stream samples to the laboratory under chain-of-custody per Sections
2.8,2.9,and 2.11.

2.6 Soil Gas Sampling

Soil gas samples will be collected in 6-liter Summa canisters for laboratory analysis of VOCs. The samples
will be analyzed according to EPA method TO-15.

2.6.1 Ideal Sampling Conditions

The ideal condition for sampling is low and decreasing barometric pressure. Sampling will ideally occur
following at least 12 hours of falling barometric pressure, with a drop from peak of at least 0.25 inches
mercury.

2.6.2 Soil Gas Sampling Procedures

Soil gas sampling will be attempted at the 16 locations indicated on Figure A-4. Two screen intervals will be
sampled at locations GP-15 through GP-20. Therefore, up to 22 Summa canister samples will be collected
for laboratory analysis. However, GP-ATC-7 could not be located during previous field efforts (Aspect,
2007). Another attempt will be made to locate GP-ATC-7, including the use of a metal detector. If it is not
found, that location will not be included in the soil gas sampling program. (Nearby well MW-103 cannot be
used for soil gas sampling because its screen is fully submerged.)

The gas probe wellheads are equipped with a suitable port for gas sampling. MW-102, MW-104, and EB-6
will be prepared for gas sampling by removing the downhole pumps (assuming pumps are installed) and
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replacing the caps with caps that have a suitable port for LFG sampling. This will be done immediately after
groundwater samples have been collected from these wells.

The manifold that is used for soil gas sampling is shown below. The Teflon tube from the wellhead
assembly connects to the manifold’s left side. The manifold branches to a purge tube that connects to the
GEM-2000 and a sample tube that connects to the Summa canister’s flow controller.

(From
Wellhead) /’\
- 4 4= ':“’. = 3
T T Flow T
Filter Gauge Restrictor Gauge €— Manifold Valve

(To GEM 2000) (To Summa
Canister
Flow
Controller)

The following procedure will be used to collect soil gas samples for VOC analysis:

1. Calculate the volume of air in the probe/well/piezometer casing.

2. Calibrate the GEM-2000 multi-gas meter.

3. Check the vacuum in the 6-liter Summa canister. Vacuum should ideally be between 28 and
29 inches, and not less than 25 inches. If vacuum is less than 25 inches, the canister should
be replaced with a canister meeting this specification. Remove the brass cap from the
canister valve and connect the canister to the 1-hour flow controller. Then connect the
sampling manifold (shown above) to the flow controller. Proceed to Step 5 for sampling gas
probes with relatively small casing volumes.

4. Pre-purge the monitoring wells, piezometer EB-6, and the gas probes that have relatively
large casing volumes by connecting in series a low-flow vacuum pump, a rotameter, and a
GEM-2000 to the wellhead tubing. The vacuum pump and rotameter will be sized for a purge
rate of one casing volume every 5 to 10 minutes. Start the pump and purge until two casing
volumes have been removed. During purging, record methane, carbon dioxide, and oxygen
concentrations, LEL, and barometric pressure measured by the GEM-2000 at minimum 1-
minute intervals. Stop the pump after two casing volumes have been removed, disconnect
the wellhead tubing from the pump, and immediately connect the tubing to the sampling
manifold.

5. Connect the GEM-2000 and the wellhead tubing to the sampling manifold shown in the
diagram above. Open the manifold valve and begin purging with the GEM-2000. The purge
rate will be regulated by the flow restrictor in the manifold to approximately 170 ml/min.
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During purging, record methane, carbon dioxide, and oxygen concentrations, LEL, and
barometric pressure at minimum 20-second intervals until parameters have stabilized or until
a total of three casing volumes have been purged (i.e., one additional casing volume for
locations where pre-purging was conducted in Step 4 above, since two casing volumes were
previously removed). Stabilization is defined as three readings over a 1-minute period that
are within 10 percent of one another.

6.  Turn off the GEM-2000 and close the manifold valve.

7. Open the valve on the Summa canister to start sample collection. The sampling rate will be
regulated by the flow controller at approximately 100 ml/min.

8. Stop sample collection and close the canister valve when the Summa canister vacuum
reaches 5 inches mercury (after approximately one hour).

9.  Record the final canister vacuum on the chain of custody and on the Summa canister tag.

10.  Disconnect the canister from the manifold and replace the brass cap on the canister valve.

2.7  Leachate Sampling

Leachate samples will be collected from MH-17N and FS-3 to characterize raw leachate in the East Main
Hill (Figure A-3). Sample collection at each of these stations will be dependent on flow observations at the
time of sampling. For manhole MH-17N, the sample location is the leachate line from the north Main Hill
that enters the southwest corner of the manhole. At manhole FS-3, the sample location is the influent pipe
discharge. The following steps will be taken for the leachate sampling:

1. Measure the static water level in MH-17N and FS-3 using a water level tape.

2. Monitor the pH and conductivity (measured in specific conductance units) in the manhole
and flow meter vault and record the reading(s) on the field report form. Measurement may
also be made at the surface prior to sampling (Step 3, below), if downhole measurements
are not feasible.

3. Using a peristaltic pump and dedicated tubing or a grab sampler (whichever is most
appropriate for the volume of flow and the access point at each leachate sampling location),
directly fill the laboratory-supplied sample containers from the dedicated pump tubing. If
leachate depths exceed the lift of the peristaltic pump (about 22 ft), collect the sample using
a dedicated Teflon bailer and string. When the sample bottle is full, replace the lid and fill the
next bottle, if required. No field filtering of the sample is required because dissolved metals
are not a targeted analyte.

2.8  Sample Labeling

A label will be placed on each sample container with the following information: name of client (KCSWD),
location, date, time, database sample ID, and sampler’s initials. PDB, RPP, and low-flow samples collected
from the same well will each be considered unique samples and, as such, require unique sample IDs.
Sample IDs will be in accordance with KCSWD standards, which consist of an 11- to 13-digit labeling
convention:
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Examples: W62-151001 = Low-flow groundwater sample from MW-62 on October 1, 2015; GG62151001 =
Soil gas sample from GP-62 on October 1, 2015; LE17N151001 = Leachate sample from MH-17N on
October 1, 2015.

Digits 1-4: Consist of the medium type and sampling location.

Medium type is typically the first digit and includes groundwater (W), surface water (S), leachate
(L), or gas (G).

The sampling location is typically a three-digit number (digits 2-4); however, shallow or deep
sampling locations are distinguished by “S” or “D,” respectively. If the sampling location is only a
two-digit number, the symbol “-” is used for the third digit.

For example, monitoring wells will use just their two- or three-digit number (omitting the MW),
whereas extraction wells and piezometers will include an EW or WB before their two-digit number
to differentiate the different types of sampling points.

Examples: WB6-151001 = Low-flow groundwater sample from EB-6 on October 1, 2015; EW6-
151001 = Low-flow groundwater from EW-6 collected on October 1, 2015.

“VTRP” is used as the media type and sampling location designation for VOC trip blanks.

Example: VTRP151001 = Trip blank collected October 1, 2015

Digits 5-10: Consist of the sampling date.

Digits 5-6 are the two-digit year.
Digits 7-8 are the two-digit month.
Digits 9-10 are the two-digit day.

Digits 11-13: Indicate field QC or other unique samples.

The symbol “-" is used if the sample is not a field duplicate or a trip blank.
“D"is used if the sample is a field duplicate.

“E” is used if the sample is an equipment/rinsate blank.

“F"is used if the sample is a field blank.

“PDB” is used for samples collected using PDB samplers.

“RPP” is used for samples collected using RPP samplers.

Examples: W62-151001RPP = RPP groundwater sample from MW-62 on October 1, 2015;
EW20151001PDB = PDB groundwater sample from EW-20 on October 1, 2015.
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Field Filtering: Sample bottles for dissolved metals analysis where the sample was field filtered will need
to be identified. “Field Filtered” will be written on all bottles that received field filtration in preparation for
dissolved metals analysis.

2.9  Sample Custody

Upon collection and labeling, groundwater, surface water, and leachate samples will be placed upright in a
cooler. Ice or blue ice will be placed in each cooler to cool samples down to meet sample preservation
temperature requirements. Inert cushioning material will be placed in the remaining space of the cooler, as
needed, to limit movement and breakage of the sample containers. If the sample coolers are being
shipped, not hand carried to the laboratory, the chain-of-custody form will be placed in a waterproof bag
taped to the inside lid of the cooler for shipment. Soil gas samples will be shipped back to the laboratory in
the same shipping container they were received in. Soil gas samples do not require temperature
preservation.

After collection, samples will be maintained in the sampling personnel’s custody until formally transferred to
the analytical laboratory. For the purposes of this work, custody of the samples will be defined as one of the
following:

e In plain view of the field representatives;
e Inside a cooler that is in plain view of the field representative; or

e Inside any locked space such as a cooler, locker, car, or truck to which the field representative has
the only immediately available key(s).

A chain-of-custody record provided by the laboratory will be initiated at the time of sampling for all samples
collected. The record will be signed by the field representative and others who subsequently take custody
of the sample. Couriers or other professional shipping representatives are not required to sign the chain-of-
custody form; however, shipping receipts will be collected and maintained as a part of custody
documentation in project files. This procedure tracks the sample status from the point of sample collection
to completion of the laboratory analyses. Most importantly, responsibility for sample integrity is placed on a
single individual at all times. A copy of the chain-of-custody form with appropriate signatures will be kept by
the project manager. This procedure becomes particularly important if the sampling protocol and analytical
determination are ever challenged in litigation.

Proper chain-of-custody procedures play a crucial role in enforcement cases. The following are some basic
guidelines of legal significance:

e As few people as possible should handle the sample.

e Chain-of-custody records should accompany the sample. The chain-of-custody record should
contain the sample number, the date and time the sample was collected, the sample location,
analysis required, the name of the person(s) who collected the sample, and the time of sample
collection.

17



CHRLF Environmental Control Systems Modifications Project King County Solid Waste Division
East Perched Zones Sampling and Analysis Plan April 2015

e The field team is responsible for the care and custody of the samples collected until custody has
been relieved and documented by laboratory personnel. A four-part chain-of-custody document is
used. The laboratory keeps the original chain-of-custody documents.

Upon sample receipt, the laboratory will fill out a cooler receipt form to document the sample delivery
conditions. A designated sample custodian will accept custody of the shipped samples and will verify that
the chain-of-custody form matches the samples received. The laboratory will notify the project manager, as
soon as possible, of any issues noted with the sample shipment or custody.

2.10 Decontamination and Investigation-Derived Waste Management

Nondisposable sampling equipment (e.g., portable bladder pumps) will be decontaminated between each
well. The decontamination sequence consists of a scrub with a nonphosphate (Alconox or Liquinox)
solution, followed by a tap water (potable) rinse, and finished with thorough spraying with deionized or
distilled water.

Investigation-derived waste water generated during equipment decontamination and monitoring well
sampling will be disposed of in the on-site leachate treatment lagoons. Disposable equipment and used
personal protective equipment will be placed in plastic trash bags and disposed of at CHRLF.

2.11 Field Documentation and Reporting

Inspection and monitoring results will be documented in the field report forms (Attachment A) and in field
notebooks. Adequate records will be maintained for each sample collected. The field representative will
document pertinent observations and events specific to each activity and specific to each sample collected
on field forms (e.g., groundwater sampling form) and in a field notebook, and, when warranted, provide
photographic documentation of specific sampling efforts. Field notes will include the following:

e Date, time, weather conditions, project location, and sampler's name
e Sample location, sample type, and sample number

e Description of the field activity

e Sample descriptions and sampling method

e Size, type, and quantity of sample containers

e Field equipment used

e Field parameters

Pertinent observations of the sample condition that are worthy of noting in the field documentation include
the following:

e Sample color

e Sedimentation or turbidity
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e Oil or sheen

e Separate phase liquids

e Odor

o Effervescence

e Beginning canister vacuum (soil gas samples only)

e Ending canister vacuum (soil gas samples only)

Other information to be included in the field notebook includes the following:
e Reason for sampling
e Problems encountered due to unusual conditions

e Communications with KCSWD, laboratory, or field staff
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3.0 QUALITY ASSURANCE/QUALITY CONTROL PLAN

A sound quality QA/QC program is essential to obtaining high-quality and well-documented analytical data.
The objectives of the QA program include the following:

e Collect, process, and analyze with consistent and appropriate techniques;

e Minimize the number of lost, damaged, or uncollected samples;

e Maintain and document the integrity of the data from sample collection to entry into the data record,;
e Obtain comparable data; and

e Obtain reproducible results.

3.1  Analytical Methods

As discussed in Section 2.2, “Monitoring Parameters,” the RI project-specific analytes for the groundwater
and surface water samples are the WAC 173-351-990 Appendix | and Il constituents and the additional
project-specific MNA parameters methane, nitrate/nitrite, ethane, and ethene. Table A-4 lists the laboratory
analytical methods for groundwater, surface water, leachate, and soil gas analyses to be performed during
the RI/FS, along with the sample containers, preservation, and analytical holding times for each analysis. It
is important to follow this table because there are some variations in the analyte list for the different sample
media. This QAPP, including Tables A-4 and A-5, will be provided to the laboratory for its review prior to
sample analysis so that the laboratory personnel are aware of the desired analytical methods and project-
specific analyte lists ahead of time.

3.2 Quality Assurance

QA is a system of documented checks that validate the reliability of the data set. QA procedures are used
to verify that field and laboratory analytical data are within acceptable limits and that the data are accurate,
precise, representative, comparable, and complete.
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Sampling activities will be traceable to the person collecting the sample and to the specific piece of
sampling equipment used to collect that sample. Records (field records, calibration logs, and chain-of-
custody forms) shall be kept so that they are traceable. The following procedures will be used:

e Proper calibration of sampling and field equipment;

e Use of field records to record field measurements and other pertinent information necessary to
document what was done;

e Review of field records by the lead engineer to ensure that the procedures are being followed;
e Strict adherence to established field sampling protocols;

e Proper preservation of samples immediately upon collection in the field (pH to be checked by
laboratory);

e Recording of canister vacuum at time of canister closure in field and a subsequent recheck in the
laboratory to ensure that no leaks occurred during transport;

e Minimal sample handling after collection; and

e Adherence to chain-of-custody procedures.

Field documents (notebooks, reports, chain-of-custody forms) will be reviewed by the lead scientist or
geologist to ensure that the documents are accurate, precise, representative, comparable, and complete.

The laboratory will follow its own standard QA/QC procedures to ensure that the data it provides are
accurate, precise, representative, comparable, and complete. Laboratory QA/QC procedures are discussed
in the Section 3.4.

3.3 Field Quality Control

QC is the system of technical actions that measure the attributes and performance of field activities to
control the quality of the data that are collected. The aim is to provide quality data that are adequate,
dependable, and economical.

QA/QC samples collected in the field include VOA trip blanks, field blanks, field duplicates, and
equipment/rinsate blanks. Table A-6 provides a summary of the type of QC samples and the frequency of
collection. QA/QC samples make up roughly 10 percent of all samples collected (with some variation based
on the type of QA/QC sample collected, as noted below). The following subsections describe the various
field QC samples to be collected and their frequency of collection.

Trip blanks, field blanks, field duplicates, and equipment/rinsate blanks will be collected and submitted to
the analytical laboratory to provide a method for assessing the quality of data collected from the monitoring
program. The blanks and duplicates will be submitted to the laboratory as blinds, with sample labels that
are indistinguishable from the primary samples. Specific QA/QC sample descriptions and collection
frequencies are discussed in the following subsections.
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3.3.1 Trip Blanks

Trip blank samples will be used to monitor possible VOC cross-contamination during sample handling,
transport, and storage. Trip blank samples are prepared and supplied by the laboratory using organic-free
reagent-grade water in a VOC vial prior to the collection of field samples. The trip blank sample vials are
placed with and accompany the VOC samples through the entire transport process. One trip blank will be
collected for each sample cooler that contains a VOC sample container. VOA trip blanks will be given a
sample ID, in accordance with the labeling protocols, for identification of the primary samples it
accompanies. The sample ID will be recorded in the field records and on the chain-of-custody form. Trip
blanks will be transported to the laboratory in the same cooler as the VOC samples. VOA trip blanks will be
analyzed for the same VOC parameters as the primary samples for the respective media.

In case a target compound is present in a trip blank, results for samples shipped with this trip blank will be
evaluated and data qualified accordingly if determined that the results are affected.

3.3.2 Field Blanks

Field blanks are analyzed to check for contamination resulting from the sample collection, handling, and
transport and from the bottles themselves. At the end of the sampling event, field blanks are prepared in
the field by directly filling the sample bottles with deionized water provided by the laboratory and handling
the field blank samples in accordance with the primary samples. Field blanks are analyzed for the same
sample parameters as the groundwater samples. One field blank per 10 samples will be collected and
analyzed. Each field blank will be given a sample ID in accordance with the labeling protocols in order to
identify which primary samples it accompanies. The sample ID will be recorded in the field records and on
the chain-of-custody form. Field blanks will be analyzed for the same parameters as the primary samples
for the respective media.

3.3.3 Field Duplicates

During the RI field program, field duplicate samples will be collected at a frequency of 10 percent of the
primary samples and will be analyzed for the monitoring well Rl project-specific analytes. Field duplicates
are collected from the same sample source and device by alternately filling like sample containers for two
sample sets until all containers are full. Samples are preserved, stored, and analyzed under identical
conditions. The intent of field duplicates is to indicate field and laboratory precision and reproducibility (the
degree of contaminant variability within the sample matrix for nonhomogeneous sample matrices).
However, the field duplicate sample results include variability introduced during both field sampling and
laboratory preparation and analysis, and USEPA data validation guidance provides no specific evaluation
criteria for field duplicate samples.

3.3.4 Equipment Rinsate Blanks

Equipment rinsate blanks are collected to determine the potential of cross-contamination introduced by
non-dedicated equipment (e.g., bladder pump and YSI meter) that is used at multiple sample locations.
Deionized water (obtained from the laboratory) is rinsed through the decontaminated sampling equipment
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and collected into adequate sample containers for analysis of VOCs. The equipment rinsate blank is then
handled in a manner identical to the primary samples collected with that piece of equipment. The blank is
then processed, analyzed, and reported as a regular field sample. The rinsate blank collection frequency
will be 1 per 20 samples that are collected. When dedicated equipment is used, these blanks are not
needed.

3.4  Laboratory QA/QC

The laboratories’ analytical procedures will meet the requirements specified in the respective analytical
methods or approved laboratory standard operating procedures (SOPS), e.g., instrument performance
check, initial calibration, calibration check, blanks, surrogate spikes, internal standards, and/or labeled
compound spikes. Additional laboratory QA/QC that is related only to Fremont Analytical includes 100
percent laboratory certification of the Summa canister, manifold, and flow controller. Noncertified
components will be the new Teflon tubing and the wellhead quick-connect fitting.

Specific laboratory QC analyses required for this project will consist of the following at a minimum:

e Instrument tuning, instrument initial calibration, and calibration verification analyses as required in
the analytical methods and the laboratory SOPS;

e Laboratory and/or instrument method blank measurements at a minimum frequency of 5 percent (1
per 20 samples) or in accordance with method requirements, whichever is more frequent; and

e Accuracy and precision measurements will be collected at a minimum frequency of 5 percent (1
per 20 samples) or in accordance with method requirements, whichever is more frequent. In cases
where a pair of matrix spike/matrix spike duplicate or matrix spike/laboratory duplicate analyses are
not performed on a project sample, a set of laboratory control spike and laboratory control spike
duplicate analyses will be performed to provide sufficient measures for analytical precision and
accuracy evaluation.

KCEL's data quality objectives are presented in Table E.1 of the CHRLF Environmental Monitoring SAP
(Aspect, 2013). The laboratory’s QA officers are responsible for ensuring that the laboratory implements the
internal QC and QA procedures detailed in the laboratory’s Quality Assurance Manual. The Fremont
Analytical methods manual is available on request.

3.5 Data Management and Validation

The groundwater and surface water quality data will be validated by KCSWD and managed in KCSWD'’s
project EQUIS database in addition to Aspect’s project-specific ACCESS database. The data will be
uploaded to Ecology’s Environmental Information Management database system only if requested by
Ecology. Field and laboratory QC will be validated by KCSWD in accordance with the USEPA National
Functional Guidelines for organic and inorganic analyses (USEPA 2008 and 2010, respectively), the
laboratory-defined QC limits, and the data validation guidelines detailed in the CHRLF Environmental
Monitoring SAP (Aspect, 2013). Data validation is conducted as the data is received for accuracy,
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precision, representativeness, completeness, and comparability with regard to the following: sample
documentation/custody, holding times, reporting limits, blank/rinsate samples, and surrogate percent
recoveries, laboratory duplicates, field duplicates, comparability, and completeness. Section 14.5 of the
CHRLF Environmental Monitoring SAP details how the data validation process will be conducted.
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Table A-1 - List of RI/FS Water Level Monitoring Locations King County Solid Waste Division
East Perched Zones RI/FS Work Plan - CHRLF, King County, WA April 2015

Surface Water
Groundwater Gas Extraction  Level Gauge
Monitoring Wells Gas Probes Extraction Wells ELS Station

MW-29 GP-1A GP-13A EW-1 E-29D SG-4
MW-30A GP-1B GP-13B EW-2 E-29C SG-5
MW-47 GP-2A GP-13C EW-3 E-29B
MW-48 GP-2B GP-13D EW-4 E-29A
MW-50 GP-3 GP-14A EW-5 E-61S
MW-62 GP-4A GP-14B EW-6 E-61D
MW-63 GP-4B GP-15A EW-7 E-62
MW-102 GP-5A GP-15C EW-8 E-63
MW-103 GP-5Ba GP-15D EW-9 E-64
MW-104 GP-5Bb GP-16A EW-10 E-65
EB-1 GP-5Bc GP-16B EW-11
EB-2 GP-5Bd GP-16C EW-12
EB-3 GP-6A GP-17 EW-13
EB-4 GP-6B GP-18 EW-14
EB-5 GP-6C GP-19 EW-15
EB-5s GP-6D GP-45S EW-16
EB-6 GP-6E GP-45L EW-17
EB-7 GP-6F GP45d EW-18
GP-6G |GP-ATC-1S EW-19
GP-6H [GP-ATC-1D EW-20
GP-7 GP-ATC-2 EW-21
GP-8 [GP-ATC-3S EW-22
GP-9 |GP-ATC-3D EW-23
GP-11A | GP-ATC-4 EW-24
GP-11B [ GP-ATC-5S EW-25
GP-11C |GP-ATC-5D EW-26
GP-11D | GP-ATC-6S EW-27
GP-12A | GP-ATC-6D EW-28
GP-12B | GP-ATC-7 EW-29
GP-12C | GP-ATC-8S
GP-12D | GP-ATC-8D

Bold italics inidicates secondary water level location.

Table A-1
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Table A-2 - List of RI/FS Sampling Locations
East Perched Zones RI/FS Work Plan - CHRLF, King County, WA

FINAL

Location ID

Conventional Low Flow or

PDB Sample RPP Sample
Groundwater

Grab Sample

King County Solid Waste Division

Soil Gas
Samples

MW-62

MW-30A

MW-47

XXX

XXX

MW-50

MW-102

MW-103

MW-104

XXX

EB-1

EB-2

EB-6

EW-2

EW-6

EW-7

EW-8

EW-9

EW-10

EW-11

EW-12

EW-13

EW-14

EW-15

EW-16

EW-17

EW-18

EW-19

EW-20

EW-21

EW-23

EW-24

EW-25

EW-26

EW-27

EW-29

I X XXX XXX XXX XXX =+ =+ =] = = XXX X XXX X X XX XXX X

Surface Water

SW-E1 |

X

Leachate

MH-17N & FS-3 |

Soil Gas

GP-8

X

GP-15

S & M1, M2, or D

GP-16

S&MorD

GP-17

S&MorD

GP-18

S&MorD

GP-19

S&MorD

GP-20

S&MorD

GP-56

GP-58

GP-60

GP-62

GP-ATC-5

GP-ATC-7

g(O|ninin|n

Analytes:

Appendix |
VOCs

Appendix Il | Appendix | & Il Constituents;

Metals

*MNA parameters

TO-15 VOCs

Notes:

PDB = Passive diffusion bag sampler

RPP = Rigid Porous Polyethylene sampler
Appendix | & 1l constituents are defined in WAC 173-351-990
MNA parameters = ethane and ethene; methane; nitrate/nitrite

* MNA parameters will only be analyzed in groundwater samples.

t Low-flow groundwater samples will only be collected if sufficient water is present.

X = Sample to be collected. Sample point has only one screened interval.
S = Sample to be collected from the shallow screened interval.

M or D = Sample to be collected from either the middle or the deep screened interval, whichever exhibits the

highest methane. If no methane is detected, select the deep screened interval for sample collection.

M1, M2, or D = Sample to be collected from either one of the two middle or the deep screened interval,
whichever exhibits the highest methane concentration. If no methane is detected, select the M2 intermediate

screen interval (GP-15C).
D = Sample to be collected from the deep screened interval.

April 2015
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Table A-3 - RI/FS Well Screened Intervals King County Solid Waste Division

East Perched Zones RI/FS Work Plan - CHRLF, King County, WA
Total Well

Top of PVC Depth (ft  Top of Screen  Bottom of Screen
Well ID  Elevation (ft) bgs) Depth (ft bgs) Depth (ft bgs)

Groundwater
MW-29 532.92 27 18 27
MW-30A 568.43 35 25 35
MW-47 634.6 44 23.5 43.5
MW-48 594.49 47 37 47
MW-50 637.02 38 27.5 37.5
MW-62 556.21 54 44 54
MW-63 515.88 17 11.5 16.5
MW-102 552.48 49.5 345 49.5
MW-103 639.08 35 25 35
MW-104 629.68 32 22 32
EB-1 532.3 22 17 22
EB-2 530.12 24 13.5 23.5
EB-6 589.61 30 20 30
EW-2 561.56 34.8 19.3 28.6
EW-6 582.87 59.9 45.54 54.89
EW-7 593.47 45.8 304 39.73
EW-8 600.38 54.5 39.2 48.4
EW-9 602.92 46.2 31.2 40.5
EW-10 609.03 43.8 28.28 37.6
EW-11 617.6 43.5 28 37.4
EW-12 623.25 39.8 22.5 31.8
EW-13 633.77 39.9 24.4 33.7
EW-14 633.66 47.9 32.6 42
EW-15 635.3 47.8 29.6 39
EW-16 636.88 43.7 29.5 38.81
EW-17 637.27 43.5 29.5 38.9
EW-18 639.88 43.1 27.4 36.7
EW-19 640 44 29 38.4
EW-20 639.03 43.2 28.7 38
EW-21 641.04 39.5 24 334
EW-22 639.71 44.1 30.5 39.8
EW-23 640.65 44.5 30.7 40.1
EW-24 643.11 39 24.1 334

April 2015

Table A-3
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Table A-3 - RI/FS Well Screened Intervals

King County Solid Waste Division

East Perched Zones RIIFS Work Plan - CHRLF, King County, WA April 2015
EW-25 643.61 38.3 22.8 32
EW-26 642.16 36 21.1 30.5
EW-27 640.63 36.9 21.7 31
EW-28 640.86 22.8 7.7 17
EW-29 638.93 23.6 8.2 17.5
Notes:
bgs = below ground surface
ft = feet
Table A-3
FINAL Page 2 of 4



Table A-3 - RI/FS Well Screened Intervals
East Perched Zones RI/FS Work Plan - CHRLF, King County, WA

King County Solid Waste Division

Topof Bottomof Topof Bottomof Topof Bottom of
Shallow Shallow Mid Mid Deep Deep
Total Screen  Screen  Screen  Screen  Screen  Screen
Surface Depth (ft Depth (ft Depth (ft Depth (ft Depth (ft Depth (ft Depth (ft
Well ID Elevation  bgs) bgs) bgs) bgs) bgs) bgs)
Gas Extraction Wells
E-29D Boring log has not been located
E-29C Boring log has not been located
E-29B Boring log has not been located
E-29A Boring log has not been located
E-61S Boring log has not been located
E-61D Boring log has not been located
E-62 Boring log has not been located
E-63 607.64 151 22 60 83 103 130 150
E-64 615.91 146 31 60 80 100 125 145
E-65 625.35 103 83 102
FINAL

April 2015
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Table A-3 - RI/FS Well Screened Intervals
East Perched Zones RI/FS Work Plan - CHRLF, King County, WA

Topof Bottomof Topof Bottomof Topof Bottom of
Top of Shallow Shallow Mid Mid Deep
PVC Total Screen  Screen  Screen  Screen Screen
Elevation Depth (ft Depth (ft Depth (ft Depth (ft Depth (ft Depth (ft Depth (ft
Well ID (ft) bgs) bgs) bgs) bgs) bgs) bgs)
Soil Gas

GP-1A 639.93 22.5 8 12 - -

GP-1B 639.82 22.5 18.5 22.5 - -

GP-2A 627.03 22.5 6 10 - -

GP-2B 627.03 22.5 18 20 - -

GP-3 594.21 63 5 9 16 20 - Colocated with MW-48
GP-4A 605.72 24 4.5 8.5 - -

GP-4B 605.85 24 15.5 19.5 - -

GP-5A 617.47 75 6 7 - -
GP-5Ba 619.33 75 6 7 - -
GP-5Bb 619.3 75 22 23 - -
GP-5Bc 619.31 75 51 52 - -
GP-5Bd 619.31 75 63 64 - -

GP-6A 634.81 203 54 55 - -

GP-6B 634.53 203 84 85 - -

GP-6C 634.75 203 94 95 - -

GP-6D 634.69 203 113 114 - -

GP-6E 634.62 203 134 135 - -

GP-6F 634.81 203 148 149 - -

GP-6G 634.68 203 163 164 - -

GP-6H 634.71 203 178 179 - -

GP-7 640.24 58 48 50 - -

GP-8 642.23 60 44 45 - -

GP-9 644.99 70 58 59 - -
GP-11A 566.69 100 6.5 7.5 - -
GP-11B 566.71 100 23.5 24.5 - -
GP-11C 566.74 100 54.5 55.5 - -
GP-11D 566.72 100 91.5 92.5 - -

FINAL

King County Solid Waste Division

April 2015
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Table A-4 - RI/FS Analytical Methods
East Perched Zones RI/FS Work Plan - CHRLF, King County, WA

King County Solid Waste Division
April 2015

Sample Sample No. Min. Sample ~ Min. No. Preservation
Matrix  Analytical Parameter Analytical Method  Container Containers Volume, mL Containers Requirements Holding Time
4°C +2°C,
VOCs EPA 8260C 40-mL VOA Vials 4 40, 1 full vial 1 HCIpH <2 14 days for analysis
4°C £2°C; HNO3
pH<2 inlab, 28 days for Hg, 180
Dissolved Metals EPA 6020A and EPA| 500-mL acid- after filtration 0.1- days for other
(freshwater)* 7470 washed HDPE 1 150 1 micron elements
28 days for Hg, 180
Total Metals EPA 6020A and EPA| 500-mL acid- 4°C +2°C; HNO3 days for other
(freshwater)* 7470 washed HDPE 1 200 1 pH<2inlab elements
Kerouel & Aminot
1997 or SM4500-
NH3-G (ammonia); filter within one
Ammonia, Nitrate-N, SM4500-NO3-F 250-mL WM day of collection
Nitrite-N (nitrate, nitrite) HDPE 1 50 1 then freeze 14 days @ -20°C
Water
TSS SM2540D 1-L WM HDPE 1 1000 1 4°C +2° 7 days
500-mL WM
TDS SM2540C HDPE 1 150 1 4°C +2° 7 days
125-mL amber 4°C +2°C, H3PO4
TOC SM5310-B glass 1 40 1 pH<2 28 days
125-mL NM
Chloride, Sulfate SM4110B HDPE 1 50 1 4°C +2° 28 days
Bicarbonate (HCO3);and| SM2320-B or EPA 500-mL WM
Alkalinity (as CaCO3) 310.1 HDPE 1 120 1 4°C +2° 14 days
Dissolved methane; RSK 175 4°C +2°C;
ethene; ethane (subcontract) 40-mL VOA Vials 2 40, 1 full vial 1 Na3PO4 or BAK 14 days
500-mL HDPE 4°C +2°C, after
Hach kit Method (same bottle as filtration 0.1-
Dissolved Ferrous Iron | 8146 or subcontract | dissolved metals) 1 50 1 micron ASAP
4°C +2°C,
VOCs EPA 8260C 40-mL VOA Vials 4 40, 1 full vial 1 HCIpH <2 14 days for analysis
28 days for Hg, 180
Total Metals EPA 6020A and EPA 4°C +2°C; HNO3 days for other
(freshwater)* 7471 500-mL HDPE 1 200 1 pH<2inlab elements
Kerouel & Aminot
1997 or SM4500-
NH3-G (ammonia); filter within one
Ammonia, Nitrate-N, SM4500-NO3-F 250-mL WM day of collection
Leachate Nitrite-N (nitrate, nitrite) HDPE 1 50 1 then freeze 14 days @ -20°C
TSS SM2540D 1-L WM HDPE 1 1000 1 4°C +2° 7 days
500-mL WM
TDS SM2540C HDPE 1 150 1 4°C +2° 7 days
125-mL amber 4°C +2°C, H3PO4
TOC SM5310-B glass 1 40 1 pH<?2 28 days
125-mL NM
Chloride, Sulfate SM4110B HDPE 1 50 1 4°C +2° 28 days
Bicarbonate (HCO3);and| SM2320-B or EPA 500-mL WM
Alkalinity (as CaCO3) 310.1 HDPE 1 120 1 4°C +2° 14 days
i EPA TO-15 6-L Summa
Soil Gas VOCs (subcontract) Canister 1 NA 1 - 30 days
Notes:

* = WAC 173-351 Appendix | metals list includes antimony, arsenic, barium, beryllium, cadmium, chlomium, cobalt, copper, lead, nickel, selenium, silver, thallium, vanadium,
zinc, and nitrate. Also includes select WAC 173-351 Appendix Il geochemical parameters including calcium, magnesium, sodium, chloride, potassium, iron, manganese.
ASAP = as soon as possible

BAK = Benzyl ammonium chloride
EPA = U.S. Environmental Protection Agency
HDPE = high-density polyethylene
TDS = total dissolved solids

TOC = total organic carbon

TSS = total suspended solids
VOA = volatile organic analysis
VOC = volatile organic compound

FINAL
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Table A-5 - RI/FS Analytical List
East Perched Zones RI/FS Work Plan - CHRLF, King County, WA

King County Solid Waste Division

April 2015
Inorganics - Water & Leachate Samples

Volatile Organic Compounds -
Water & Leachate Samples

CAS Common Analytical Name |Synonym CAS Metals
67-64-1 Acetone 7440-36-0 |Antimony
107-13-1 Acrylonitrile 7440-38-2 [Arsenic
71-43-2 Benzene 7440-39-3 |Barium
74-97-5 Bromochloromethane 7440-41-7 |[Beryllium
75-27-4 Bromodichloromethane 7440-43-9 |Cadmium
75-25-2 Bromoform Tribromomethane 7440-47-3 _[Chromium (Total)
75-15-0 Carbon disulfide 7440-48-4 |Cobalt
56-23-5 Carbon tetrachloride 7440-50-8 |Copper
108-90-7 Chlorobenzene 7439-92-1 |Lead
75-00-3 Chloroethane Ethyl chloride 7439-97-6 |Mercury
67-66-3 Chloroform Trichloromethane 7440-02-0 |Nickel
124-48-1 Dibromochloromethane Chlorodibromomethane 7782-49-2 [Selenium
96-12-8 1,2-Dibromo-3-chloropropane | DBCP 7440-22-4 |Silver
106-93-4 1,2-Dibromoethane Ethylene dibromide; EDB 7440-28-0 [Thallium
95-50-1 1,2-Dichlorobenzene o-Dichlorobenzene; 7440-62-2 |Vanadium
106-46-7 1,4-Dichlorobenzene p-Dichlorobenzene 7440-66-6 |Zinc
110-57-6 trans-1,4-Dichloro-2-butene 14797-55-8 [Nitrate
75-34-3 1,1-Dichloroethane Ethylidene chloride
107-06-2 1,2-Dichloroethane Ethylene dichloride; EDC Field Parameters
75-35-4 1,1-Dichloroethylene 1,1-Dichloroethene; Vinylidene chloride pH
156-59-2 cis-1,2-Dichloroethene cis-1,2-Dichloroethylene Conductivity (measured in specific conductance units)
156-60-5 trans-1,2-Dichloroethene trans-1,2-Dichloroethylene Temperature
78-87-5 1,2-Dichloropropane Propylene dichloride Static Water Level
10061-01-5 [cis-1,3-Dichloropropene
10061-02-6 |trans-1,3-Dichloropropene Geochemical Indicator Parameters
100-41-4 Ethylbenzene 7440-70-2 [Calcium
591-78-6 2-Hexanone Methyl butyl ketone 71-52-3 Bicarbonate
74-83-9 Bromomethane Methyl bromide 7439-95-4 [Magnesium
74-87-3 Methyl chloride Chloromethane 14808-79-8 [Sulfate
74-95-3 Dibromomethane Methylene bromide TSS Total suspended solids
75-09-2 Dichloromethane Methylene chloride 7440-23-5 [Sodium
78-93-3 2-Butanone Methyl ethyl ketone; MEK 16887-00-6 |Chloride
74-88-4 Methyl iodide lodomethane 7440-09-7 |Potassium
108-10-1 4-Methyl-2-pentanone Methyl isobutyl ketone Alkalinity
100-42-5 Styrene 7439-89-6 _|Iron (Dissolved)
630-20-6 1,1,1,2-Tetrachloroethane 7439-96-5 |Manganese (Dissolved)
79-34-5 1,1,2,2-Tetrachloroethane
127-18-4 Tetrachloroethylene Tetrachloroethene; Perchloroethylene Leachate Indicators
108-88-3 Toluene 7664-41-7 |Ammonia
71-55-6 1,1,1-Trichloroethane Methyl chloroform Total Organic Carbon
79-00-5 1,1,2-Trichloroethane Total Dissolved Solids
79-01-6 Trichloroethylene Trichloroethene
75-69-4 Trichlorofluoromethane CFC-11 Additional MNA Parameters (GW Only)
96-18-4 1,2,3-Trichloropropane Oxidation Reduction Potential
108-05-4 Vinyl acetate Dissolved Oxygen
75-01-4 vinyl chloride 74-82-8 Methane
1330-20-7  [Xylenes Nitrate + nitrite

Ethene and Ethane
Notes:

Parameters in italics are those for groundwater sample analysis only. They are for monitored natural attenuation evaluation and are not listed in Appendix
1 or Il of WAC 173-351.
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Table A-5 - RI/FS Analytical List King County Solid Waste inision
East Perched Zones RI/FS Work Plan - CHRLF, King County, WA April 2015

| Volatile Organic Compounds - Soil Gas Samples Volatile Organic Compounds - Soil Gas Samples

CAS Common Analytical Name |Synonym CAS Common Analytical Name Synonym
71-55-6 1,1,1-Trichloroethane TCA 156-60-5 trans-1,2-Dichloroethene
79-34-5 1,1,2,2-Tetrachloroethane 10061-02-6 [trans-1,3-Dichloropropene
79-00-5 1,1,2-Trichloroethane 526-73-8 1,2,3-Trimethylbenzene
76-13-1 1,1,2-Trichlorotrifluoroethane 120-82-1 1,2,4-Trichlorobenzene
75-34-3 1,1-Dichloroethane 1,1-DCA 96-12-8 1,2-Dibromo-3-chloropropane DBCP
75-35-4 1,1-Dichloroethene 1,1-DCE 17060-07-0 [1,2-Dichloroethane-d4
95-63-6 1,2,4-Trimethylbenzene 123-91-1 1,4-Dioxane
106-93-4 1,2-Dibromoethane Ethylene dibromide; EDB 71-36-3 1-Butanol
76-14-2 1,2-Dichloro-1,1,2,2- CFC 114 540-84-1  |2,2,4-Trimethylpentane Isooctane

tetrafluoroethane
95-50-1 1,2-Dichlorobenzene 611-14-3 2-Ethyltoluene
107-06-2 1,2-Dichloroethane 75-65-0 2-Methyl-2-propanol
78-87-5 1,2-Dichloropropane 67-63-0 2-Propanol
108-67-8 1,3,5-Trimethylbenzene 107-05-1 3-Chloro-1-propene
106-99-0 1,3-Butadiene 620-14-4 3-Ethyltoluene
541-73-1 1,3-Dichlorobenzene 99-87-6 4-1sopropyltoluene
106-46-7 1,4-Dichlorobenzene 75-05-8 Acetonitrile
540-36-3 1,4-Difluorobenzene 107-02-8 Acrolein
78-93-3 2-Butanone MEK 107-13-1 Acrylonitrile
591-78-6 2-Hexanone 100-44-7 Benzyl Chloride
460-00-4 4-Bromofluorobenzene 108-20-3 Diisopropyl Ether
622-96-8 4-Ethyltoluene 64-17-5 Ethanol
108-10-1 4-Methyl-2-pentanone 637-92-3 Ethyl tert-Butyl Ether
67-64-1 Acetone 87-68-3 Hexachlorobutadiene
71-43-2 Benzene 108-21-4 Isopropyl Acetate
74-97-5 Bromochloromethane 98-82-8 Isopropylbenzene Cumene
75-27-4 Bromodichloromethane 80-62-6 Methyl Methacrylate
75-25-2 Bromoform 91-20-3 Naphthalene
74-83-9 Bromomethane 115-07-1 Propene
75-15-0 Carbon Disulfide 2037-26-5 |Toluene-d8
56-23-5 Carbon Tetrachloride 98-83-9 alpha-Methylstyrene
108-90-7 Chlorobenzene 80-56-8 alpha-Pinene
3114-55-4  [Chlorobenzene-d5 5989-27-5 |d-Limonene
75-00-3 Chloroethane 123-86-4 n-Butyl Acetate
67-66-3 Chloroform 124-18-5 n-Decane
74-87-3 Chloromethane 111-84-2 n-Nonane
110-82-7 Cyclohexane 111-65-9 n-Octane
124-48-1 Dibromochloromethane 103-65-1 n-Propylbenzene
75-71-8 Dichlorodifluoromethane CFC 12 1120-21-4 |n-Undecane
74-95-3 Dichloromethane 135-98-8 sec-Butylbenzene
141-78-6 Ethyl Acetate 994-05-8 tert-Amyl Methyl Ether
100-41-4 Ethylbenzene 95-47-6 0-Xylene
1634-04-4  [Methyl tert-Butyl Ether
100-42-5 Styrene
127-18-4 Tetrachloroethene PCE
109-99-9 Tetrahydrofuran THF
108-88-3 Toluene
79-01-6 Trichloroethene TCE
75-69-4 Trichlorofluoromethane CFC 11
108-05-4 Vinyl Acetate
75-01-4 Vinyl Chloride
540-59-0 cis-1,2-Dichloroethene
10061-01-5 [cis-1,3-Dichloropropene
179601-23-1 [m,p-Xylenes
142-82-5 n-Heptane
110-54-3 n-Hexane

Table A-5
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Table A-6 - RI/FS Field QC Sampling Matrix King County Solid Waste Division
East Perched Zones RI/FS Work Plan - CHRLF, King County, WA April 2015

Approximate

QC Sample Quantity Analysis

Water Samples
Field Duplicates 3 All groundwater
parameters
Field Blanks 3
Trip Blanks ~10 VOCs
Rinsate Blanks 2 VOCs
Table A-6
FINAL
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CHRLF Environmental Control Systems Modifications Project King County Solid Waste Division
East Perched Zones Sampling and Analysis Plan April 2015
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Gas Extraction/Dual-Phase/Leachate Well
Staff Gage

Staff Gage with Piezometer

Nr~= Streams
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Sampling Proposed for RI/FS

O Low-Flow Groundwater Sample or Grab Sample Low-Flow Groundwater Sample, PDB, & RPP

O Low-Flow Groundwater Sample & PDB O Leachate Sample Collection Point
Notes:

-Refer to Table A-3 in Appendix A for screen elevation data for each well included in Rl

-Groundwater samples will be collected from EW-9 through EW-13 only if sufficient water is present

PROJECT NO.

RI/FS Water Sampling Locations 130088

Cedar Hills Regional Landfill
King County, Washington
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Perched Zone Monitoring Well East Shallow Perched Zone

Perched Zone Piezometer Northeast Shallow Perched Zone
Groundwater Extraction Well

Seasonally Saturated Till/Lacustrine Unit
Regional Aquifer Monitoring Well y /
Gas Probe n"?" Indicates Less Certainty in Zone Boundary
Gas Extraction/Dual-Phase/Leachate Well

Staff Gage

N~ Streams

N i
Staff Gage with Piezometer &t& Approximate Extent of Wetland Areas

Surface Water Monitoring Station Project Location

D Landfill Cover Limits

Leachate Sampling Point
Borehole/Geoprobe (Decommissioned)

Non-Potable Water Well = Property Boundary

RI/FS Soil Gas Sample Locations
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Note: Soil gas sample locations GP-ATC-5, GP-ATC-7, and GP-15 through GP-20 include multiple gas probles completed at different depth
intervals. One sample per location will be collected at GP-ATC-5 and GP-ATC-7, and two per locations at GP-15 through GP-20. Refer to
Section 8.2.1.4 for sampling strategy.
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CHRLF Environmental Control Systems Modifications Project King County Solid Waste Division
East Perched Zones Sampling and Analysis Plan April 2015

ATTACHMENT A

Field Documentation Records



Stream Record

\Aspecnl- Stream Sampling Record

CONSULTING Cedar Hills Regional Landfill 130088

350 Madison Avenue North 401 Second Avenue S, Suite 201
Bainbridge Island, Washington 98110 Seattle, Washington 98104
(206) 780-9370 (206) 328-7443
STREAM SAMPLING RECORD LOCATION ID: Page: of

Project Name: Project Number: Date:

Sampler: Sample ID; Sample Time:

Sample Method: Sample Collection Point In Stream:

Pump Intake Depth:

Sample |Field Bottle
Sample Observations/Comments: Analysis |Filtered? |Type Quantity [Preservative

Staff Gauge Readings:

Page 1



NAspect

CONSULTING

PDB Record

Passive Diffusion Sampling Record
Cedar Hills Regional Landfill 130088

Well Screen Deployme Total Depth to 3%2 tgf lasztlz tc())f Collection [ Collection Depth to Temp DO Sp. Cond. ORP Ooisse;\r/]zti

Number Interval nt Date Depth Water PDB RPP Date Time Water °c) (mg/L) | (uS/cm) PH (mV) | Comment
(ft BGS) (ft BTOC) | (ft BTOC) (#t BTOC) | (ft BTOC) (ft BTOC) s

MW-102| 34.5-495
MW-103 25-35
MW-104 22-32

EW-18 55-65?

EW-19| 30.5-39.8

MW-62 44 -54
MW-30A 25-35

MW-47{ 23.50 - 43.50

EB-6| 20.45 - 30.45

Sampling Event:

Sampler Initials:

Sampling Equipment with IDs:

Decon Equipment:

Disposal of Decon/Purge Water:

Page 1




GW Record

\Aspecl' Groundwater Sampling Record

Cedar Hills Regional Landfill 130088

CONSULTING
GROUNDWATER SAMPLING RECORD |WELL NUMBER: Page:__of
Project Name: Project Number:
Date: Starting Water Level (ft TOC):
Developed by: Casing Stickup (ft):
Measuring Point of Well: Total Depth (ft TOC):
Screened Interval (ft. TOC) Casing Diameter (inches):

Filter Pack Interval (ft. TOC)

Disposal of Discharged Water:

Observations/Comments:

Casing Volume (ft Water) x (Lpfv)(gpf) = (L)(gal)
Casing volumes: 2" =0.16 gpf 4" =0.65 gpf 6" =1.47 gpf Sample Intake Depth (ft TOC):
2" =0.62 Lpf 4" = 2.46 Lpf 6" = 5.56 Lpf
PURGING MEASUREMENTS
Typical Stable and
Criteria: P minimal and na +3% +10% +0.1 +10mVv +10%
0.1-0.5 Lpm
stable
. Cumul. Specific Dissolved Eh .
Time Volume Purge Rate | Water Level [ Temp. Conductivity Oxygen pH ORP Turbidity Comments
(galorL) | (gpm or Lpm) (ft) (CorF) (US/cm) (mg/L) (mv) (NTU)
Total Gallons Purged: Total Casing Volumes Removed:
Ending Water Level (ft TOC): Ending Total Depth (ft TOC):
SAMPLE INVENTORY
Time Volume | Bottle Type Quantity Filtration Preservation Appearance Remarks
Turbidity &
Color Sediment
METHODS
Sampling Equipment with IDs:
Purging Equipment: Decon Equipment:

Page 1




Soil Gas

\A _I_ Cedar Falls Landfill
Spec Gas Probe Data Sheet - Cedar Hills Regional Landfill 130088
CONSULTING

Gas Well ID: Canister ID:
Sample ID: Initial Canister Pressure:
Date & Time: Final Canister Pressure:
Total Casing Volume (cc): Field Personnel:
Casing Volume Purged Volume Purged | Purge Rate | Purge Time Purge Time CH, CO, O; H2s
(cc) (ml/min) (% volume)(% volume)(% volume)  (ppm)
0 0 0 min 0 sec
min sec
min sec
min sec
min sec
min sec
min sec
min sec
min sec
min sec
min sec
min sec
min sec
Comments:
Barometric Pressure: Northing/Easting:
Well Head Pressure: Well diameter:

Water Level/Well Bottom: Screen:

Equipment Used: Gem 2000, Water Level Meter

Page 1
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Boring Logs for Rl Sample Locations



LOG OF EXPLORATORY BORING Re numbgf‘;(%qc;-s muw-42)
aAe o .
' PROJECT NAME  Cedar Hills Landfill BORING NO. —MWEEs—
== LOCATION Adjacent to MW-30A PAGE 10F
;  DRILLED BY Hott Drilling, Inc, REFERENCE ELEV., 554.41°' MSL
¢ DRILLMETHOD Cable Tool TOTAL DEPTH 65.50°
LOGGED BY - Mike Nolt DATE COMPLETED 2/1/90
SAMPLING | " BLOW | SPECIFIC] oo or [ o1 - @l vl LITHOLOGIC
METKOD | counts | cowouc- | £ 'u_{d E{: ] tosIc] oETAILS DESCRIPTION
AND TAMCE Eg a W | Z{ coLumn
NUMBER (uvhos) | O | Ok (&
B ] 0 -4 feet: SANDY SILT with gravel, light olive
i ] brown, non-plastic, fine to coarse sand, trace
B | fine to coarse subrounded gravel, trace
i . cobbles (to 4-inches diameter), moist.
N I (GLACIAL TILL) (ML)
i g 4-6.5 fect: SANDY GRAVEL, olive, fine to
B s e F333: coarse, subangular to subrounded, fine to
G1 150 | d Iy coarse sand, trace non-plastic fines, moist,
i g 5t Boulders at 4.5 to 5 fect. (GLACIAL TILL)
- — ’=:F i pE (GP) -
" —T] 331 6.5 19 feet: SANDY SILT with gravel, olive,
G2 145 | i 353 non-plastic, fine to coarse sard, trace to
] | .’5555:; _ some fine to coarse subrounded gravel, moist,
i ] 332 (GLACIAL TILL) (ML)
- | {] |
G3 “150 | il i I i1
- s ||| B
G4 =50 I -3 sisi a4
| T ind £33ttt
i _ e ggg' 233 19 - 40 feet: See description on the following
20 N ] ] :::: b 5404 pagc. .
REMARKS

: 1) Conductivity of water used during drilling = 165 to 185 umhos. 2) G = grab samples, collected over a 0.5 to 1 foot
B intcrval from bailed drilt cuttings; SB = split bargel samples collected using a 25-inch O.D. Sprigs- Hendley core
barrcl driven using a 3008 hammer. 3) * = Muddy water samples, diluted with drilling water. 4) Reference clevation
l = ground surface,

SUEET”EWARﬁSIEHCON 512-02.18. HONES . 16/me:2.06/22/90
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LOG OF EXPLORATORY BORING ‘Renu:cm;e;rfd o MW-62
_ . as o q1. -
PROJECT NAME  Cedar Hills Landfil] BORING NO, —-Mw-ﬁ&ﬁf
LOCATION Adjacent to MW-30A PAGE 20F4: A
DRILLEDBY  Holt Drilling, Inc, . REFERENCE ELEYV., 554.41' M
DRILL METHOD  Cable Tool TOTAL DEPTH 65.50
LOGGED BY Mike Noll _ ' DATE COMPLETED 2/1/90
SAMPLING | BLOM | SPECIFIC Q0 i |Blumo| wew ) LITHOLOGIC
HETHOO | couNTs | cowouc- §Ed X Ff tocic| oevaies DESCRIPTION
AND TANCE g g § HE £ | coLumy :
HUMBER C(urhos) ®
GS 245 T 333 19 - 40 feet: SILTY SAND, olive gray, fine to
. F =11 +$4 .
| I HRHEE 331 Coarse, non-plastic fines, trace fine to
i N HERER fi38 coarse subrounded gravel, moist. (GLACIAL
i —F 338 TILL/STRATIFIED DRIFT) (SM)
[ —F 1313 Jhss
: M ::04:«
= —_— Nile
M T
- —HH
: el
[~ - : Ly
: Tl eeed
- —t : :::H‘
M N -2
— 25— 1:1:1;3
. - - r < -4
Gé6 5 I R HEHES o‘,:’i
HERED 333
- — .0 4. o4 4
N T [ eeed
| _r 1:ieesd
- 1 [Feseq
. bl $4oe -
N | g
. ) i
B ] ,: <m::: cols
-4 4 >4 o4
= - 4] 4 2
G7 %250 [ s0—J[F S
[ — 44
sbd:: i b5 -4 4
[~ 444
— —— 444
": : o4
. P i 1;:}5 e
— 1 ‘: »1:
L. -1 $44
G8 215 1] 353
FHER 2
$332 [ 333
i ] 333
s T P IEE B
it
A3 i eeed oo
[~ %1111 :1»:: 32221
. - =] 3 B
G 9 175 b by b
= ——] :::: 22221
- — T
. _ 319 +
33 p
— — E Egii paS
’ - Hese I 3
G 10 4900 [ il 533 2133
40 = 133 gt
REMARKS 7
1) Conductivity of water used during drilling = 165 to 185 umhos, 2) G = grab samples, collected over 2 0.5 to 1 foot \
interval from bailed drill cuttings; SB = sglit barrel samples collected using a 2.5-inch O.D. Sprigs- Hendley core o
barrel driven using a 300-1b hammer. 3) * = Muddy water samples, diluted with drilfing water. 4) Reference clevation
= ground surface, ’
| SWEET-EDUARDS/EMCON §12-02.18.HOWES . 16/me: 2. 06/22/90
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LOG OF EXPLORATORY BORING Renuv;‘oé;;;! as muw-4a).
: ag o .
“ . PROJECT NAME Cedar Hills Landfill BORING NO. —MW-66-
LOCATION Adjacent to MW-30A PAGE 30F4
, DRILLED BY Holt Drilling, Inc. REFERENCE ELEV. 554.41' MSL
( DRILL METHOD  Cable Tool : TOTAL DEPTH 65.50"
LOGGED BY Mike Noll DATE COMPLETED 2/1/90
SAMPLING |  BLOW SPECIFIC 209 |y ﬂ LITHO- WELL - LITHOLOGIC
METHOD | COUNTS | Ccowouc- §gﬁ,‘ Ei | wostc| oerarLs : DESCRIPTION
AND TANCE | Og2 W2 i =] coLumn
NUMBER Cuhas) | O30 | O & _ o
' _ - i 40 - 42.5 feet: SILTY GRAVEL with sand, light
SB11 § 50/6" 3 Z olive brown, fine to coarse, subrounded, fine
i 333 to coarse sand, noa-plastic fines, moist,
i 1 Bl (STRATIFIED DRIFT)-(GM)
R T 1 425 0 feet: SICTY SAND with gravel, tight
G12 525 | el SEHEH: KU B A olive brown, fine to coarse, fine to coarse
i SFHEEE L subrounded gravel, low plasticity fines,
i I AEARE A= moist. (DRIFT?) (SM)
G13 I 1 E 1 E
- el 2EAEE
-2 i
[y i
G 14 310 | X i VB 30 - 51.5 feet: SILTY GRAVEL with sand, olive
i ik L to yellowish brown, fine to coarse, '
SB15 |75/12 B 7; - subrounded, some oxidized gravel, some fine
B ZJ 71¥F R to coarse sand, low plasticity fines, moist to
B ] HEHE wet. (GM)
G16 25 [ Hi 7| 515 - 56 feet: SILTY SAND with gravel, light
3 S =:-] - olive brown, fine to coarse, some fine to
K B SR RS coarse subrounded gravel, low plasticity
N ss— T fines, moist to wet. (SM)
G17 40 | il 56 - 65.5 feet: SILTY GRAVEL with sand, olive
3 i 1R to yellowish brown, some yellowish brown
SB18 | 50/6 u 1Lk staining and blueish gray to olive mottling,
' B ] fine to coarse, subrounded, fine to coarse
G18 510 | - sand, moist to wet. (GM)
| j --- Color change to light olive brown between 58
R . and 61 feet,
60
REMARKS
1) Conductivity of water used during drilling = 165 to 185 umbos, 2) G = grab samples, collected overa 05 to 1 foot
interval from bailed drill cuttings; SB = split barrel samples collected using a 2.5-inch O.D. Sprigs- Hendicy core
barrel driven using a 300-Ib hammer. 3) * ="Muddy water samples, dituted with drilling water. 4) Reference clevation
= ground surface, :
SWEET -EOWARDS /EMCON 5$12-02.18.HOWES . 16/me=2.06/22/90




LOG OF EXPLORATORY BORING Re “:F\?zeﬁid as muw-63 ]
PROJECT NAME  Cedar Hills Landfill BORING NO, ~MVAL60-
LOCATION Adjacent to MW-30A , PAGE 40F4 4.7
DRILLED BY Holt Drilling, Inc, ' . REFERENCE ELEV. 554.41° MSL
DRILL METHOD  Cable Tool - TOTAL DEPTH 65.50
LOGGED BY Mike Noll DATE COMPLETED 2/1/%0
SAMPLING| BLOM §SPECIFIC| ) o | o . |@fLiTHo-]  weLL LITHOLOGIC
METHOD | COUNTS | cowpuc- §§d au—_{; g'| Losic| oeraiLs DESCRIPTION
AND ' TANCE | Bap iz | £ coLumy
NUMBER (urhos) { @I [OH L
7T wk | 61-65.5 feet: See previous page for
) el descriptio
L R Tk, plion,
gt
B 1 1S
G19 | a0 | =
=
SB20 |50/12* B 65 7 -
' N L Bottom of boring at 65.5 feet.
B ] WELL CONSTRUCTION DETAILS: -
i ] 0 - 44 feet: 2-inch schedule 40 PVC casing ;
i o 44 - 54 feet: 2-inch schedule 40 PVC screen
i ] with 0.010-inch slots
| ] 0-2fect: Concrete =
= 70 2- 415 feet: Bentonite chips
i ] 4L5 - 54.5 feet: Colorado silica sand (8x10)
i ] 345 - 565 fect: Bentonite chips
B ] 36.5 - 615 feet: Native caved material
B ] 615 - 65.5 feet: Bentonite chips
80 : y
REMARKS _ oo
1) Conductivity of water used during drilting = 165 to 185 umbos. 2) G = grab samples, collected over a 0.5 to 1 foot =
interval from baited drill cuttings; SB = split barrel samples collected vsing a 2.5-inch O.D. Speigs- Hendley core
barrel driven using a 300-1b hammer. 3} * = Muddy water samples, diluted with drilling water. 4} Refercnce elevation
= ground surface. :
\SWEET~EDUARDS/EHCON 512-02.18.HOMES, 16/me=2._06/22/90




LOG OF EXPLORATORY BORING

%

PROJECT NAME  King County Solid Waste Division 'BORING NO. MW-30A -~
LOCATION Cedar Hills Regional Landfill' PAGE ' 10F2
-DRILLED BY Holt Drilling ' REFERENCE ELEV. 567 °
DRILL METHOD  Cable Tool TOTAL DEPTH 40 °
.LOGGED BY M.D. Noll DATE COMPLETED 9/6/89
Sample [Sampling @0 . g}l.mno- VELL LITHOLOGIC
Mumber | Method %iﬂ = 1| werc | oevats OESCRIPTION
£ - b
&= b g [rourw
» - b 0 -4 feet: SILTY SAND, mediuvm brown,
B o 25 1 < fine;trace fine gravel; moist, organic-rich.
- —E e [< |
‘  [111) 23 :3 (FILL) (SM)
. — A 4 |&
= aved L 94 |4
R . 41 |44
15 LLL 9 01
i HITTIESY 184 -
. 5—7 1#] [8] 4-7fect: SILT, dark grayish brown, |
1 - —_— >4 ¢ non-plastic, abundant fine 1o coarse sand,
9 0} .
B ] :z : some fine gravel; moist. (ML)
i Lo 03 :
- — :zj - : $] 714 feee GRAVEL, olive gray; abundant silt
- — &4 |64 and coarse sand; moist. (GP)- '
- j— »ir 4 &€
5 ] @1 o4
R — ] |4
~ 10— he] 84
2 s — »94 04| —~ @ 10- 11 feet: Olive gray siity sand lense.
- _— o (4 <
04 194 (SM)
3 ] 94 |04
B - >4 4
- —_ ] o<
A —] 94 |04
s ] 91 (o<
94 |64
- — o{ o4 -
: — o] 184 - - -
- 15— 294 |¢4¢ ] 14-195feet: SILT, olive gray, non-plastic to
3 S — s B low plasticity; abundant fine to coarse sand
- — Y IR ‘and fine subrounded gravel, moist, some
3 - 7] Fi:|  cobbles with oxidized surfaces. (TILL?) (ML)
- J— 23 :;:'-3
- A ;._'. :.'8-
- — o] B .
- 20...: ' ' 19.5- 21 feet: GRAVEL, olive brown, fine,
4 - — ) I N subangular to subrounded, some fine to coarse
i ] el I R sand, trace silt, moist. (GP) : JI
» — sl [:53] 21 - 26 feet: SILTY SAND, Olive gray to olive
- — - " brown, fine to coarse, abundant fine
5 - - . subrounded gravel, some cobbles; moist to
B = A fE] et oM
25 - '

REMARKS

1) Reference elevation is ground surface, based on topography. 2) C = sample of cuttings.

$21-02 A1 CHItT B12/chs1.10/0%




LOG OF EXPLORATORY BORING

1

MW-30A |

1) Reference elevation is ground surface, based on topography. 2) C = sample of cuttings.

PROJECT NAME  King County Solid Waste Division BORING NO.
LOCATION Cedar Hills Regional Landfill PAGE 20F2
DRILLED BY Holt Drilling o REFERENCE ELEV. 567 *'
DRILL METHOD Cable Tool TOTAL DEPTH 49 °
LOGGED BY M.D. Noll DATE COMPLETED 9/6/89
sample |sampting | Bt0 | ﬁ}nm— 1 wvene LITHOLOGIC
tmber | Method | SUW E{: g LOGIC § CETAILS DESCRIPTION
=i mi"""‘
6 c } — ol
" pa— , ;,'li
N mn DORE KX 26 - 31 feet: SAND, ofive gray to gray brown,
_ I SR F fine to coarse, abundant fine to coarse
5 I e E) subangular to subrounded gravel, some
% -0 cobbles, granitic boulder at 31 feet, wet.
- QiiEEEl @
7 c } Sl PO b
. = —_— .-"lﬁ 5'-’
C ] 1} iy 31 - 38 feet: SILTY SAND, gray brown, fine
. — e - becoming fine to coarse at 37 feet, some fine
- = to coarse subrounded gravel, trace cobbles,
8 c } — 8% moist. (SM)
9 c 37 BT
n —_ 2 &8¢
- — o g
B ~t i i=2:
S P : g_-? . .
L. —1 1 L ;5,:,:- .
8 ] = 48 - 40 feet: SILT, gray brown, non-plastic,
[ 1 ‘é__’-‘- ~ abundant fine sand, trace gravel, moist. (ML)
5 — : Bottom of boring at 40 feet
B - NOTES:
[ - Monitoring well completion details: 25 -35
. J— feet, 2-inch diameter, Schedule 40 PVC
- — screen with 0.010-inch slots; 0-25feet,
B 2-inch, Schedule 40 PVC riser; 0~ +3feet,
3 8-inch steel security casing. Backfill
| 45 materials: 36.5 - 40 feet, native caved
- material; 35.5 - 36.5 feet, bentonite chips;
B 15 - 35.5 feet, Colorado Silica Sand; 1 - 15
i ] feet, bentonite chip seal; 0-1 foot,
- — concrete.
-} - —
REMARKS

212 N3 CHILL a12 fen-1.10/03/
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X Ewest, Edwards & Associates, Inc. BORING LOG

PROJECT CEDAR HILLS SITE DEVELOPMENT PLAN ) Page 1 of _2
Location NE corper of Landfill Boundary Boring No. _Mi-47
Surface Elevation 23,56 Drilting Method GDEX-and:Air Rotary
Total Depth 50.0 Feet : Drilied By . Kring Drilling Co.
PENE- .| sampLe | PeERME- . _ .
WELL DETAILS | TRATION | DEPTH ABILITY | symsoL LITHOLOGIC DESCRIPTION WATER
TiME/ | (FEET) TESTING : QUALITY
RATE _ No.| TyPE | T
Y 4 0-6.0' SANDY SILT and
£} GRAVELLY SANDY SILT, mottled
4 brown and gray, moist,
f loose. Gravel to 1.5"
. Sl)]| ss 4 diameter rounded to
b | ¢ subangular. (FILL AND
by 3% DISTURBED TILL)
15K 6.0-11.0' SANDY SILT and
el GRAVELLY SANDY SILT, vari-
@ R3S able ratios of silt, sand,
_“é %o 521 ss d and gravel, light brown,
*foss 5 10 dry, very clense. Gravel tq
Y oo B2 1.5" djameter, rounded.
S d Cobbles at 8-11.
K01 5 | (WEATHERED TILL)
P .
g8 11.0-13.0' SILTY GRAVEL,
::::0 o~ light brown, dry, very
Eﬁs - 15 dense. (WEATHERED TILL)
[ . ' .
K o 13.0-23.0' SILTY GRAVELLY |
::. SAND and SANDY GRAVEL,
2% ’..3 gray to brown-gray below
1 ;.:.' 19.5', dry, very dense.
331 _2‘ ;e Gravel to 1.0" diameter
S IS 0 P4 rounded, cobbles
ol . STk ‘s encountered at 17.5-18"'
j"-. U= : and 21-23'. (TILL)
glevl Ltk - :
A RU=K}F s3| ss 23.0-29.5' SILTY SAND and
Bl oE e SANDY SILY, gray, satur-
bet K == DR & - 25 Ated very
1gls v = o ated, very dense. Trace
8'. S O b gravel to (.5" diameter,
[+ N == . Sig 1
3 X = R ¥ rounded at 23 to 23.3
! = e Sand primarily fine to
o :".-U s4| ss medium. {(TILL)
-y == . It :
EO === . s
r ‘.0 go.fh 30 29.5-44.5' Description on
= ’t
‘".'ﬂ .‘N following page
b %ﬁ:r]
I A =R
T o ==
I =M
'[:: "0 o ¥ -
RIXC=ME 35
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ﬁ \\ Sweet, Edwards & Associates, Inc. )

PROJECT _ CEDAR HILLS SITE DEVELOPMENT PLAN

BORING LOG

£
m -

,..
C
i
2 I
™~
']

PENE -
TRATION
TIME/
RATE

DEPTH -
{FEET)

Boring No.

MW-47

AT,

Page._.2_ of..*_

SAMPLE

NO.1 TYPE

PERME -
ABILITY

TESTING

SYMBOL

LITHOLOGIC DESCRIPTION

—_—ﬁ

WATER
QUALITY

— Fine Gravel—

2 i

&

-
2% Oo

-
D

-
F 3

LA

o v,

LOLS et

s -
a2 p
"

Bentonite Pellets

35

Fao

- 45

- 50

85| ssg

~ SILT to CLAYEY SILT and

(TILL}

29.5-44.5' CLAYEY SANDY

SILTY SANDY CLAY, gray,
light brown below 42.5
saturated, very stiff..
Trace fine gravel, round-
ed at 31-33' and 38-39.5"

44.5-50.0' SILTY SANDY
GRAVEL, brown, dry, very
dense. Gravel 0.75-3"
diameter, rounded; cobblesd
at 44.5-46°'. (ADVANCE
OUTWASH)

NOTES: -

1. ss=sSplit Spoon Sample

2. Boring advanced by ODEY
method to 43.0 ft. Air
rotary with tricone bit
used 43.0 to 50.0 ft.

!

SEA-300-02&



R\SweetEdwards&Assocsatesinc) | BORI‘NG, LOG

PROJECT _ CEDAR HILLS SITE DEVELOPMENT PLAN Page_l of2_

L ocation _East side of landfill _ Bo'-lng N-o' MW-50
Surface Elevation 637.3 feet a.s.1. Drilling Method _obEx
. Total Depth 39.5 feet Dl‘“led By Kring Drilling Co.
PENE- - | -sampLE | PERME- : ‘ '
WELL DETAILS T!;?;lg/ﬂ ?:-gg,g ABILITY | SymBoL LITHOLOGIC DESCRIPTION B (:m{f?f
RATE , no.| Type | TESTING
0 0-7.0' CLAYEY SANDY SILT, -
light brown, moist,
medium density. Cobble
at 3'. (WEATHERED TILL)
51 &8
[ 5

7.0-20.0' SANDY SILT

and GRAVELLY SANDY SILT,
variable ratios of silt,
sand, and gravel, gray,
moist, very dense. Gravel
chiefly to 0.5" diameter
rounded, some to 0.75"
diameter. Sand primarily
fine. (TILL)

Bentonite Slurry

PVC Riser

2“

20.0-26.5"' SILTY SAND to
SILTY GRAVELLY SAND and
GRAVELLY SANDY SILT,
variable ratios of silt,
sand, and gravel, gray,
L og moist at 20-22', dry
below 22', very dense.
Gravel to 1.0" diameter,
rounded. Gravel content
increases at 25.5'. {TILL)
) 26.5-27.5'" SANDY CLAYEY
L 39 |s4| ss SILT, gray., saturated,

. - very dense. (TILL)

I——Bentonite Pellets

L 5% pyc screen with 0.01" slots

" : 27.5-38.5" pescription
' on following page.

Fine Grévﬁa;nl
‘0'

Ty

=, 35




P \éweet. Edwards & Associates, Inc.) _ BOR'NG LOG

WL‘

Page_2 _of.2_:

CEDAR HILLS SITE DEVELOPMENT PLAN 4
PROJECT ‘ N

Boring No. __MW-50

[ e

——
: PENE - ‘SAMPLE | PERME-~
1 wett oeTAILS ":-ﬂalgzu :’fggg ABILITY | Symsol LITHOLOGIC DESCRIPTION g{,ﬁf?y
. e no.] Tyee | TESTING

27.5-38.5"' SANDY GRAVELLY
SILT to GRAVELLY SANDY
SILT, SANDY CLAYEY SILT,
and SYLTY GRAVELLY CLAY,
gray to 37', tan below
37', moist, very dense.
Clay at ‘38 to 38.5".
Gravel to 1.5" diameter, T
rounded.to subrounded.
{TILL)

_le.nl

Fine Grave)

38.5-39.5' SANDY GRAVEL,
brown, dry, very dense.
Gravel to 1.5" diameter,
rounded to subrounded.
Sand medium to coarse.
(ADVANCE OUTWASH)

2" PYC screen with 0.010" slots

B NOTES:
‘ 1. $S=Split Spoon Sample.

SEA-300-02b



MONITORING WELL CEDAR HILLS PERCHING INVESTIGATION -REVISED DENSITY.GPJ Aprit 13, 2010

Aspectconsutting

Monitoring Well Construction Log

et Project Number Well Number Sheet
earth + water
040122 MW-102 10f2
Project Name: Groundwater Monitoring Well System Enhancement Ground Surface Elev 549.73
Location: 172313.75 N,1701858.76 £ / Cedar Hills Landfill, Maple Valley, Wa Tap of Casing Elev. 552.48
Driller/Method: Boart Longyear / Rotary Sonic Depth to Water (ft BGS) 42.96 - 3/3/2009
Sampling Methed:  Continuous Core Start/Finish Date 1/26/2009-1/27/2009
Depth ¢ N i
El(efg:’i]on Borahole Completion ?:;naﬁg Tests 0 pPplg) Ella;s.' M?;ggal Description D(ef%m
g o StesT TFE] Very moistiwet, red-brown, silty GRAVEL (GM); fine to
549 monument Pl coarse gravel, subrounded; organics (roots); charred layer
1 - Concrete (0-2) G at45ft T 1
b
548 . I3 o
2+ ¢} Bentonite chips E - W >
Pt (2-17.6) J0=
547 p b
37 B -3
)C": <
545
4 - ] cl a = 4
O D1
545 pd TIE]AY wet, red-brown, silty GRAVEL (GM); fine gravel o
5 P 2|0 schedule 4D g PIFLER cobbles, subangular/rounded. N
Pl PVC casing (0-34.5) 218
544 ;‘ p &
6 ;SC 4] Moist, fight gray w/ red-brown staining, slightly silty
543 b9 PI¥H GRAVEL (GP-GM); predominantly coarse gravel.
74 358 -7
a0
2 o83 8
8 0334} 18-inch boulders and powdered rock (8-9.5).
541 :Qgéi
9 - o - 9
b & b o
540 b } ! « 3|49] Moist, yellow-brownflight gray wf red-brown staining,
10 ] Gentralizer (10° 1 P PIH slightly sitty GRAVEL (GW-GM); fine to coarse gravel, 110
O 9 5_, subrounded.
114% > <t +11
g
1297 b Pl L2
3418
537 * 3 1
134 e o] +13
o
536 b <p|
14 3; 14 More gray in color; some coarse sand (14-15'). 14
835 2o l2 ] 15
15 B o311 Less sand (15-17),
534 b T 4
16+ 313 - 16
523  <b|
17+ 3% , 17
s 01 1] Some yellow-red, clay (17-18).
532 b <P
g [P
18+ ' O' éi -18
Bentonite grout » Vid 7]
531 (17.5-19) o Teb ]
o1 29131] Red and purple diasts 19
L bl & and purple clasts.
0 %0 L Bentorite chi 321 2
- S antonite cnips R -
2 o e %3:,: U increase in yellow clay (20-22.59.
529 - q} o p
21+ Xt 121
D Tb| ]
e |
J QoY 22
22 !:)C!)E:: 2
527 O 013 H Less yellow clay (22.5-25.5).
=7 Al ess yelow clay (25255) 23
Y14 [
526 §0 §’
24 b bl T-24
b ol
526 b § 0 é)
Sampler Type: PID - Photoicnization Detector (Headspace Measurement} Logged by: SJR
No Recovery ¥ Static Water Level
@ Approved by:  EVWM

[I] Continuous Core

¥ water Level (ATD)

FigureNo. A-2




_MONITORING WELL CEDAR HILLS PERCHING INVESTIGATION -REVISED DENSITY GEJ April 13, 2010

ASDECtoomutll Monitoring Well Construction Log
" "tﬂ Project Number Well Number Sheet
earth + water
040122 MW-102 20f2
Project Name: Groundwater Monitoring Wel! System Enhancement Ground Surface Elev 54973
Location: 172313.75 N.1701858.76 E / Cedar Hills Landfill. Maple Valley, Wa Top of Casing Elev. 552.48
Driller/Method: Boart Longyear f Rotary Sonic Depth to Water (ft BGS) 42 .96 - 3/3/2009
Sampling Method:  Continuous Core Start/Finish Date 1/26/2009-1/27/2009
Depth / i
Elgevget:i)on Barehole Complation ??;ﬁig Tests {pPvara) BIO;SI M?;::a' Description D(efsﬂ’\
- n -
264 524 %‘.:%;“ All fine gravel (25.5-28", Log
523 :'8‘:%-"'
277 o) 127
Rsekg
522 *
28 St -28
b <l
521 Centralizer (29" A 29
29 entralizer (29 - 13| Maist, red-brown, slightly silty SAND (SP-SM); fine to
520 o197} \medium sand.
30T : it P CHIE Moist, light gray/red-brown, slightly silty GRAVEL 30
510 " H Bentonite pellets o; 131§ (GW-GM); fine to coarse gravel, subrounded.
31+ {29-32') b ::a \; 31
8:[3
518 b <b|
324 ASNS -32
(J° 4]
517 b b
33+ 10-20 silica sand o] -33
20 Sift
516 :
34 il Aot 34
O E|
5 27103, schadute 40, e al] 35
T BVG soreen. 0,070 O 1} Increasing sitt to sand ralio, {35-407).
514 slot-size (34.5-48.5 b <Pl
361 ' 83 36
>'c:>: \:
G313 - 37
p o]+
31 38
) b bl \:
= Bafd -39
. LB | b <b{
‘. O 2
o iR ] e - 40
N 1111 Very moist, light gray/red-brown, silty, gravelly SAND
= TLEH] (SM); predominantly fine to medium sand; coarse gravel,
e 1 141 subrounded. T4
:E 17272009 iy Lao
:: ¥ 3/3/2000 mAdx 43
) « §]4 9] Moist, light gray/red-brown, slightly silty GRAVEL
- ] >8C3€,‘= (GW-GM); fine to coarse gravel, subrounded.
- . 144
.. o ' -
' © 2212 | Higher sand to silt ratio (44.5-48
::: | | 8; E, igher sand to silt ratio (44.5-48"). L45
O 3 ":a"::
-.: 8' E) 465
: AN
: )¢ 47
b <bl
5, é.’ o Las
2 <P ¥ Dark gray, mostly silt matrix,
0 %
° l o b
b i 49
X2 W' B313}] Bottom of boring (50
Sampier Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  SJR
@ No Recovery ¥ static Water Level
, Approved by: EVWM
[I] Continuous Core ¥ water Level (ATD)
Figure No.  A-2




MONITORING WELL CEDAR HILLS PERCHING INVESTIGATION -REVISED DENSITY.GPJ April 13, 2010

Aspectconsutting

Monitoring Well Construction Log

s wat Project Number Weil Number Sheet
aa + water
040122 MW-103 10f2
Project Name: Groundwater Monitoring Well System Enhancement Ground Surface Elev 636.8
Location: 170473.99 N, 1702210.55 E / Cedar Hills Landfill, Maple Valley, Wa Top of Casing Elev. 639.08
Driller/Method: Boart Longyear / Rotary Sonic Depth to Water (ft BGS) 8.76 - 3/3/2009
Sampling Method:  Continuous Core Start/Finish Date 1/28/2009
Gepth / i
X i 5 PID Blows/ | Material - Depth
Elgg;fn Bf)rehote Cornpletion T;;zﬁg Tests (o) o 1egyc;rel.a Descriptian : '%
g o I SR Wet, dark red-brown, SILT (ML); numeraus organics
a36 marument (roats), decreasing organics to 2.5,
1 Concrata {0-21) -1
2=+ 835 i £t Bentonite chips (2-14') - 2
5 634 Change in color to yellow-red (2.5-3.5"). 4
633 JIE10T Very moist, yellow-red, slightly sandy, siity GRAVEL (GM),
47 PIs I fine to medium sand; fine gravel to cobbles, rounded. T4
! vy q
632 b O 11k
+ bf] 2'ID, schedule 40 54 A - -
5 b F'VIC c:singl;:-%‘) Hard, slightly moist, brownvlight olive gray, slightly gravelly 5
631 SILT (ML); trace fine sand.
6T - 6
740%0 -
g 4% 11| "
=n 31312009
g+ 628 P O - 9
104 T 10
11145 11
12+ 625 +12
13+ 6524 13
4468 B Lig
O Hard, slightly moist, olive gray/gray, SILT; trace fine gravel,
622 rounded; trace fine sand.
15+ Bentenite grout by {15
(14-18Y)
161 16
1745 t17
619 [ Bentonite chips
18 B (16-19.5) 118
194" t1o
204°" H t20
21+ 616 i _: Bentenite pallets -21
b7 (19.5-22.5)
224 815 l-22
234511 10-20 silica sand .23
X (22.5-37)
24+ [ 24
812 |-
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Loggedby: SJR
No Recovery ¥  Static Water Lewel
Q . Approved by: EVWM
]II Continuous Core ¥ Water Level (ATD)
FigureNo,  A-3
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CEDAR HILLS PERCHING INVESTIGATION -REVISED CENSITY.GPJ April 43, 2010

MOMNTORING WELL

ASDECtmu Monitoring Well Construction Log
nat Hgg Project Number Well Nurnber Sheet
040122 MW-103 2of2
Project Name: Groundwater Monitoring Wel! System Enhancement Ground Surface Elev 636.8
Location:; 170473.99 N, 1702210.55 E / Cedar Hills Landfill. Maple Valley, Wa Top of Casing Eiev. 639.08
Driller/Method: Boart Longyear / Rotary Sonic Depth to Water (ft BGS) 8.76 - 3/3/2009
Sampling Method:  Conlinuous Core Start/Finish Date 1/28/2009
Depth / | .
Elé:iiti?n Borehole Campletion _Sr;pmaﬁig Tests ( ;fplz) Blgs-’ M‘I?;:nea‘ Description D(efg!h
L, 7] Cenwanzer (25]
RN =
26+ el +28
2715 g 27
RN R
&09 c'o-:o
ol I = 28
20+ [ t29
30+ " st 241D schectle 40, @, - 30
oseEd 2ol PVC screen, 0.020"
erbers] slotsize (25-35%
31 "606 o:.o:o : +131
N ==
2__505 I = | 35
3 R Change in color to grayfbrown (32-357.
09 = N
a3+ " [ +33
IO = IO —
603 [o3 e el B
ol I R == < O 3
P R = X -
354 KR ,:. Centratizer (35') g s it - n i . i 35
e ML) oy ond cap (35) 4 1E1ll§ Moist, brown/alive gray, silty GRAVEL (GM); fine to coarse
R B PLFLER gravel, rounded,
3BT [ 71t T3
3 It
3715 ) 31 fa7
P{ 9]
599 "
38T 1] 38
Bentonite chips PLT
] 598 (37-20) p L
39 1 4] 3%
| se7 O ¥ 40
40 Bottom of boring (407)
94> T4
421" 42
431> T43
4445 44
451> 45
ot - 46
a7+% +47
ag1 " 48
a9+%% 149
587
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Loggedby:  SJR
[ to Recovery ¥ Static Water Levet
. Approved by:  EVWVIV
] continuous Core ¥ Water Level (ATD)
Figure No. A-3




MONITQRING WELL CEDAR HILLS PERCHING INVESTIGATION -REVISED DENSITY.GPJ Aprit 13, 2010

Aspect iting Monitoring Well Construction Log
Consu Project Number Well Number Sheet
earth + water o um Y
040122 MW-104 10f 2

Project Name: Groundwater Monitoring Well System Enhancement Ground Surface Elev 626.92

Location: 171153.34 N,1702169.14 E / Cedar Hills Landfill, Maple Valley. Wa Top of Casing Elev. 629.68

Drilter/Methaod: Boart Longyear / Rotary Sonic Depth to Water (ft BGS) 29.59 - 3/3/2009

Sampling Method:  Continuous Core Start/Finish Date 1/28/2009-1/28/2009

Depth / )

E|(efev';efg;3ﬂ Borehicle Completion g;pn;zig Tests {ppxlll?n) Bloev:s.' M;.;;l;al Description D(eé})th
YOI SteeT Medilim stiff, very moist, yeliow-redired-brown, SILT (ML);
afument trace fine sand; trace fine gravel; trace organics (roots).

4628 .

! Conerete {02} FIPAY Very mowst, yellow-red, silty GRAVEL (GM): tace fine to | |
PI$T D medium send, trace organics (roots); fine gravel to cobbles

2 4925 Bentonite chips (2-10% K (6-inch), rounded. - 2
A=

p o]

3 624 1 5
b
i 4

4 4562 (.’ X - 4

1 Pl{
5 4622 21D, schedule 40 |5 2 E. , i i i ] 5
PVC casing (0-22') Pl Slightly moist, yellow-redflight gray, silty GRAVEL (GM);
3 trace fine sand; fine gravel to cobbles, rounded.
g < 821 i1k - 6
by
> ]
620 E 7

? - L -I =

sthe

8+ 619 ; ‘_‘I L 8

CIgoN
D
o+ 618 LA E‘ ‘:' -9
O K .
10+ 517 1 LT - 10
L4 ]

11+ 616 %": ) +11
Bentonite grout Ik

124815 {10-13) E": E L2

13 614 E3) +13

atsy

14613 L 5 21 Bl 14
Bentonite chips O ; <_' ul

154 612 (13-16) . {2 15

4 4§ Hard, moist, yellow-red/light gray, siity GRAVEL (GM) and
:; A gravelly SILT (ML), trace fine sand; fine gravel to cobbles,
164811 <.: rounded. 16
A
17 810 E =17
s
Bentonite pelists 3
18- 808 (16-19.5) 14 -18
% H
1g-p 808 41| T19
204897 o2l |2+ 10-20 silica sand L1 q4] }20
::: :I: {19.5-35Y :e:,“
21506 o} [ : —— 21
PR N Hard, slightly moist/meist, gray, SILT (ML); trace fine to
vl e coarse gravel, rounded; trace fine sand.
221805 [Leh—el} Contralizer (22) - 22
23604 ::: ::: 2" ID schedute 40, 23
::: ::: PVC sergan, 0.020"
244 603 :E: :E: slot-size (22-32% Lo
I = O
Sampler Type PID} - Photoionization Detector (Headspace Measurement) Loggedby:  SJR
& No Recovery ¥ static Water Level poproved by: EWM
[{I Continuous Core ¥ Water Level (ATD) ’
: Figoe No.  A-4




_MONITORING WELL CEDAR HILLS PERCHING INVESTIGATION -REVISED DENSITY.GPJ April 13, 2010

AspeCtoonsulll Monitoring Well Construction Log
naul "!9 Project Number Well Nurmber Sheet
water

040122 MW-104 20f2
Project Name: Groundwater Monitoring Wel! System Enhancement Ground Surface Elev 626.92
Location: 171153.34 N.1702169.14 E / Cedar Hills Landfill, Maple Valley, Wa Top of Casing Elev. 620.68
Drilker/Method: Boarl Longyear / Rotary Sonic Depth to Water (ft BGS) 29.59 - 3/3/2009
Sampling Method:  Continucus Core Start/Finish Date 1/28/2009-1/29/2009

Depth / )

; i Sampl PID | Blows/ | matenal it Depth
Elg;aett;;an Barehele Completion T;;;.EI S Tests (o) p _lq y:r;a Description p ’%
26+ 901 Lol - 26
274800 [Fe: 27
28 5% Lol 28
2g-} 598 [t 20

v W arsizo0s

4. 5587 1*.0 * o am -

T e Occasional organics (wood?) (30-31) 30
31 5% [ a1
32+ 595 ::: ::: Centralizer (32) +32

i73,9.4.] PVC end cap (32)
33 594 il -33
R ES] Behs il 134

RIS Ol

1502 lata®s"e®s -
35 Bottom of boring (359 35
36 591 Lag
371 %% -37
384 589 +38
3g-p 588 -39
40+ 587 +40
41+ 588 41
42 588 142
431 584 -43
44 583 +44
451 %82 -45
46+ 581 +46
474 580 ~47
48+ 579 +48
49~} 578 -49
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Loggedby: SJR
[0 No Recovery ¥  Sstatic Water Level
M) conti o Approved by:  EVWM
ontinuous Core ¥ Water Level (ATD)
Figure No. A-4




LOG OF EXPLORATORY BORING

L. PROJECTNAME Cedar Hills Landfill BORING NO. EB-1
* LOCATION See below PAGE : 10F2
DRILLEDBY =~ Tacoma Pump & Drill REFERENCE ELEV,  530.89° MSL
DRILL METHOD  Cable Tool ' " TOTAL DEPTH 30.00°
LOGGED BY Mike Noll DATE COMPLETED  6/26/90

SAMPLING JSPECIFIC| BLOW
METHOD | COHDUC- | COUNTS
AND VANCE
NUMBER | (umhes)

LITHO- WELL LITHOLOGIC
LOGIC | DETAILS DESCRIPTION

COLUMN

GROUND
WATER
LEVELS
DEPTH
IN FT.

0 - 3.5 feet: SILTY GRAVEL (GM), dark
brown, fine to coarse, subrounded, to 3
inches, fine to coarse sand, trace cobbles and
i boulders (subrounded, to 1-1/2 feet), loose to

b 444

iy medium dense, dry to moist. (ALLUVIUM)

35-6 feet: GRAVELLY SILT with sand (ML),
olive, low plasticity, fine to coarse gravel
(subrounded, to 2 inches), fine to coarse
sand, firm, moist. (STRATIFIED DRIFT)

FEPEEPEP0LIPEL S0 04

6 - 13 feet: SILT with gravel (ML), olive to
olive brown, low plasticity, fine to coarse
gravel (subrounded, to 2-1/2 inches), few to
some fine to coarse sand, firm to stiff,
moist. (STRATIFIED DRIFT)

PSSRSO SRS S00 000000400000 9994

994
‘. lasassssdsasssdassadadl ol ot r b addb s annsaaadd il R i adad

PRSPPIy
909045494
P o494

11k

94
;4

' — increasing sand content at 10 feet

gAAAX

[PPPEHESPSPP S
-
-

13 - 15 feet: SILTY SAND with gravel (SM),
grayish brown to olive, fine to coarse, low
plasticity fines, fine to medivm gravel

S (subangular to subrounded, to 1-1/4 inch),

<\ stiff, moist to wet. (STRATIFIED DRIFT) J

G2 347 ;

15 - 19 feet: SANDY SILT with gravel (ML),
olive, low plasticity, fine to coarse sand,
fine to medium gravel (subrounded, to 1
inch), stiff, moist to wet. (STRATIFIED
DRIFET)

155 ‘19 - 20 feet: Description on following page.

REMARKS
1) G=grab sample, collccted from bailed drill cuttings; SB =split barrel sample. 2) Conductance of drill rig water is 170

to 180 umhos/cm. 3} Blevation measurement point (T.0.C)=532.39 feet. 4) REFERENCE ELEVATION represcats
ground surface. 5) LOCATION: Nocth of MW-30A.

SVEET-EDWARDS/EMCON i $12-02.19_HLAEB. 16/ca] :4.02/21/9Y




PROJECT NAME  Cedar Hills Landfill
LOCATION See below

DRILLED BY Tacoma Pump & Drill
DRILL METHOD Cable Tool

LOGGED BY Mike Noll

LOG OF EXPLORATORY BORING

BORING NO.

PAGE
REFERENCE ELEY.
TOTAL DEPTH
DATE COMPLETED

EB-1
20F2

§30.89' MSL |

30.00°
6/26/90

f-f

SAMPLING
METHOD
AND
NUMBER

SPECIFIC
CORDUC-
TANCE
(urhos}

BLOW
COUNTS

QROUND |
WATER

LEVELS
DEPTH
IN FT.

LITHO-
LOGIC

COLUMN

WELL
DETAILS

LITHOLOGIC
DPESCRIPTION

G3 : }_

| | d ¢ [samrLes

317

|
|

19 - 22 feet: SAND and SILTY SAND with
gravel (SP-SM), light olive gray, finc to
coarse, low plasticity fines, fine to medium
gravel (subrounded, to 1 inch), firm, wet.

£\ (STRATIFIED DRIFT)

22 - 26 feet: GRAVELLY SILT with sand

8
AN

at 24 feet, low plasticity, fine to medium

sand, stiff, moist. (STRATIFIED DRIFT)

(ML), olive to pale olive, becoming light gray

gravel (subrounded, to 1 inch), fine to coarse

G4 100/3"

SBS 100/6*

y  gravel, dense, moist. Sand becoming finer

' with depth. (ADVANCE OUTWASH)

grey with grey silty sand beds, non-plastic,

SB6 100/6"

fine to coarse gravel, very stff, dry to

moist. Interbedded with silty sand.
(ADVANCE QUTWASH)

26 - 27.5 feet: SILTY SAND (SM), grey to olive
grey, fine to medium, trace fine to medium

27.5 - 30 feet: GRAVELLY SILT (ML), dark

Bottom of borehole at 30 feet.
WELL COMPLETION DETAILS -- EB-1:

0 - 17 feet: 2-inch-diameter schedule 40 PVC
riser pipe; stick up 1.5 feet above ground
surface

screen with 0.010-inch slots
0 - 1.5 feet: concrete
1.5 - 13 feet: bentonite chips
13 - 23 feet: 10 x 20 Colorado silica sand
23 - 30 feet: bentonite chips

17 - 22 feet: 2-inch-diameter schedule 40 PVC

40

REMARKS

1} G=grab sample, collected from bailed drill cuttings; SB =split barrel sample. 2) Conductance of drill rig water is 170
to 180 umhos/cm. 3) Elevation measuremcnt point (T 0.C.)=532.39 feet. 4) REFERENCE ELEVATION represents
ground surface. 5) LOCATION: North of MW-30A

SHEET - EDWARDS /EMCON

$12-02_19.HLAEB.16/caj:4.02/21/91

iy



TOG OF EXPLORATORY BORING

- y PROIECT NAME  Cedar Hills Landfill BORING NO. EB- 2
| LOCATION See below : PAGE 10F2
. DRILLED BY Tacoma Pump & Drill ‘ REFERENCE ELEV. 52821’ MSL
DRILL METHOD  Cable Tool TOTAL DEPTH 33.000
LOGGED BY Mike Noll DATE COMPLETED 6/28/90
SAMPLING |SPECIFIC| BLOW | o o | .| @ftITho-| wew LITKOLOGIC
METHOD | CONDUC- | COUNTS :23'19_ o H"E | Lostc] oerans ' DESCRIPTION
NUMBER | (umhos) a2 951§ .
) ] 0-3 fect GRAVELLY SILT (ML), dark
i N yellowish brown, noa-plastic, fine to coarse -
B ] gravel (subrounded, to 3 inches), some fine to
| | coarse sand, trace cobbles and boulders (to 10
R | inches), firm, dry te moist. (ALLUVIUM)
i | "3.31 fect: GRAVELLY SILT with sand (ML), ~ ~~  ~
R o olive brown olive, non-plastic to low
i ] plasticity, fine to coarse gravel (subrounded,
Gi 290 [ 5___‘:_ to 2-1/2 inches), fine to coarse sand, stiff,
i il moist. (STRATIFIED DRIFT)
-
,G2 | 248 . =
: o
_ 10—
G3 | 226 - =
: B =
L 15—}
vy :
| T ] -- color change to light grey to grey; gravel
| ] becoming coarse (to 3 inches)
4 4 i Ed
G 243 20—

REMARKS ‘

1) G=grab sample, collected from bailed dnll cuttings. 2) Rig water conductivity =175 to 185 umhos/cm. 3) Elevation
measurement point (T.0.C) =530.32 feet (USC&GD). 4) REFERENCE ELEVATION represents ground surface
clevation. 5y LOCATION: NW of MW-30A. .

SWEET-EDWARDS/EMCON S12-02.19.HLAEB.16/¢caj:4.62/21/91)




1.OG OF EXPLORATORY BORING

SWEET -EDWARDS /EMCON

PROJECT NAME  Cedar Hills Landfiil BORING NO. EB-2 ;
‘LOCATION Seebelow PAGE ' 20F2 :
DRILLED BY . Tacoma Pump & Drill REFERENCE E1 EV. 52821 MSL
DRILI.METHOD  Cable Tool TOTAL DEFTH 3300
LOGGED BY Mike Noll DATE COMPLETED 6/28/90
SAMPLING |SPECIFIC| - BLOW Qo ® |5 ofcitio-]  vew LITHOLOGIC
METHoo | cowouc- | counts | Zuigl | £ 1 J] woarcy oeralLs DESCRIPTION
AND 1. VANCE 2ag | Wz { ] cocumy
NUMBER | (umhos) c31|94)&
i ] "I See previous page for description.
i | -~ color chaoge to olive brown, with dark
B ] yellowish brown oxidation
G5 i ad
G6 | 33 B 25— 1 S
3 o] ] WELL COMPLETION DETAILS -- EB-2;
1 ] :4 0-13.5 feet: 2-inch-diameter schedule 40 PVC
i ] : riser pipe, stick up 2.0 feet above ground
B i surface
[ ] 13.5 - 23.5 feet: 2-inch-diameter schedule 40
B ] PVC screen with 0.010-inch slots
i ] Y 0- 15 feet: concrete ‘ X
B R 1.5 - 11 fect: bentonite chips
K ] 11 - 23.5 feet: 10 x 20 Colorado silica sand
n 30— 23.5 - 29 feet: native caved material
3 ] 29 - 31 fect: bentonite pellets
i 31 - 33 feet: native caved material,
G7 i Nl EEEEEE 1731 33 feet: GRAVELLY SAND (SP), very
i nd B = : dark gray with some grayish brown, fine to
| 1 coarse, fine to medium gravel (subrounded, to
| i = 1-1/4 inch), trace non-plastic fines, loose to
B ] medium dense, moist. (ADVANCE
| ] OUTWASH)
N 35 ] Bottom of borehole at 33 feet.
-~ -——
40
REMARKS

1) G=grab sample, collected from bailed drill cuttings. 2) Rig water conductivity = 175 to 185 umhos/cm. 3) Elevation
measurement paint (T.0.C.)=530.32 fect (USC&GD). 4) REFERENCE ELEVATION represents ground surface
clevation. 5) LOCATION: NW of MW-30A.

$12-02.19.HLAER. 16/caj:4.02/21/9
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" PROJECT NAME
LOCATION

- DRILLED BY
DRILL METHOD
LOGGED BY

Harper Owes

Tacoma Pump & Drill
Air Rotary
Mike Noll

LOG OF EXPLORATORY BORING

BORING NO.

PAGE

REFERENCE ELEV.
TOTAL DEPTH
DATE COMPLETED

EB- 6
10F3
587.41’ MSL
50.00*
11/28/90

Sampl ing BLOWS/6"

Method
and
Nurber

L1THO- WELL
LOGIC} DETAILS

COLUMM

| GROUND
WATER
LLEVELS
DEPTH
IN FT.
SAMPLES

LITHOLOGIC
DESCRIPTION

2

N

TRV IY EY AT &

0- 60 feet: SILTY GRAVEL with sand (GM);

olive brown, fine to coarse (subangular to

subrounded), non-plastic fines, fine to coarse

sand, dense, moist. Boulder at 5 feet.
(WEATHERED GLACIAL TILL)

L

6050 foct: GRAVELLY SILT with sand

(ML); olive to olive brown, non-plastic, fine
to coarse gravel (subangular to subrounded),
stiff, dry. (WEATHERED GLACIAL TILL)

1P0SEE4E 0000000009004
$43405444454090880442

b 4
P4
-

— 10

RN

IR IR R NN

9.0-23.0 feet: SILTY GRAVEL with sand
(GM); olive brown to olive gray, fine to

coarse (subangular to subrounded), non-plastic
fines, fine to coarse sand, dense, dry. Some
cobbles and boulders at 16 feet and 23 feet.

(GLACIAL TILL)

2:

REMARKS

e

eg® LOCATION: Northeast of MW-47.

SWEET-EDWARDS/EMCON

1) Elevation measurement point (T.0.C.) = 589.23 feet. 2) REFERENCE ELEVATION represents ground surface. 3)

5$12-02.20.HARPE . 20A/sd:4.2/21/91




YOG OF EXPLORATORY BORING

PROJECT NAME  Harper Owes BORING NO. EB- 6
LOCATION : PAGE 20F3 :
DRILLED BY Tacoma Pump & Drill REFERENCE ELEV. 587.41' MSL
DRILL METHOD  Air Rotary TOTAL DEPTH 50.00"
LOGGED BY Mike Noli DATE COMPLETED  11/28/90

Sampling BLoussé* | o a® | .o | BfLiTHO- WELL LITHOLOGIC

Method §E§ EL | 5] toste| oeTaiLs DESCRIPTION
Hl:r:;r & S i ga g COLUMN
103 B Tk _
i 23.0 - 260 feet: SILTY GRA VEL with sand
i (GM); olive to olive gray, fine to coarse
3 _ il (subangular to subrounded), low plasticity
= 25 fines, fine to coarse sand, dense, moist.
- L] (STRATIFIED DRIFT)
i == 260 - 30.0 fect: SANDY GRAVEL (GP); olive
i | :-é-"" : to olive gray, fine to coarse (subangular to
-y | subrounded), fine to coarse sand, trace fines,
— i g | .
i N | some cobbles, dense, moist to wet.
[ v = (STRATIFIED DRIFT)
B
i ==
115 - 30 30.0- 340 feet: SILTY GRAVEL with sand
B | i (GM); olive brown, fine to coarse (subangular
B | t to subrounded), low plasticity fines, fine to
| coarse sand, dense, wet. Some possible water
B production at 30 feet. (STRATIFIED DRIFT)
i T FH1H: 34.0 - 36.0 feet: SILTY SAND with gravel (SM);
R AERES olive, fine to coarse, low plasticity fines,
— 35—t fin .
B HES ¢ to coarse gravel, dense, moist.
FHIE (ADVANCE OUTWASH)
= 36,0 - 50.0 feet: SANDY GRAVEL with silt
= (GP); olive, fine to coarse (subangular to
i =
N e subrounded), fine to coarse sand, low
i b= : plasticity fines, medium dense, dry to moist.
o= (ADVANCE OUTWASH)
E-B.
N
= e PO
40 Fagll) $322282
REMARKS

1) Elevation measurcment point (T.0.C) = 589.23 fect. 2) REFERENCE ELEVATION represents ground surface. 3)
LOCATTON: Northeast of MW47.

" SWEET-EDWARDS/EMCON §12-02.20 . HARPE .20A/sd:4.2/21/91




.. .. P T —— -ﬁ. g
“LOG OF EXPLORATORY BORING

\ PROJECT NAME  Harper Owes - BORING NO. EB-6
LOCATION AR . PAGE 30F3
DRILLED BY Tacoma Pump & Drill REFERENCE ELEV. 58741’ MSL

DRILLMETHOD  AirRotary TOTAL DEFTH 50.00°
LOGGEDBY MikeNoll DATE COMPLETED  11/28/90

LITHOLOGIC

LiTHo-} WELL DESCRIPTION

Sampling | BLows/6 |
' i tocIc | DETAILS

0o 0
Method | | g;ﬁ_d E
coed | e ¢§§ Ez
Numbet : a

SAMPLES

|

| €

i

SRR

i

o

]

1 i L _

Wof boring at 50.0 feet.

= .:::. Well Completion Details - EB-6:

0 - 20.0 feet: 2-inch diameter schedule 40 PVC
. fiser pipe with 1.5 foot stick up.
's'.'m 0 - 30.0 feet: 2-inch diameter schedule 40
. PVC screen with 0.010-inch machined slots.
| 30.0 - 30.5 feet: 2-inch diameter schedule 40
% PVCend cap.
. 1 0-20feet: concrete.

1 2.0- 160 feet: bentonite chips.
160 - 30.5 feet: 10x20 Colorado silica sand.
1305 - 46.0 feet: bentonite chips.
46.0- 50.0 feet: native caved materials.

. 1) Elevation mcasurcment pomt (T 0 (l) 589 23 fcct. 2) REFERENCE ELEVATION represents ground surface. 3)

DOCATION Nonheast of MW-47

PR

suea-eouméléﬁcék"_-"-.'_:ﬁ_--_' A IR SRR §12-02.20. HARPE .20A/5d 4. 2/21/91




pritl Method _Air Rotary
Boring No. EW:,LZ’A/ Z—
70C Etevation 961.56 ft pate 7/21/92

dw 2.20 ft

< Depth £
Sampie

Gravel Borrow Import (FILL)

Gravel Backfill
0 to 4.8 feet

SILTY SAND with gravel and sandy silt with gravel
(SM/ML); dark yellowish brown, fine to coarse
sand, fine to medium gravel; trace organics-roots,
wood, slight damp (FILL)

\EE

g
SILT with gravel (ML); brownish black; little fine to
medium gravel; trace organics-wood, damp
Bentonite Surface Seal {(WEATHERED TILL)
from 4.8 to 8.0 feet .

"
&

SANDY SILT with gravel (ML); grayish brown;
some medium to coarse sand; little to fine medium
gravel; damp (WEATHERED TILL)

12-inch-diameter

Borehole

. 0 to 71.0 feet

ol

10 L] SAND with silt, grave!, and cobbles (SW-SM); olive

gray; little fine to coarse gravel; slightly damp
{TILL})

|l

6-inch-diameter
PVC Blank Casing
+2.2 to 19.3 feet

el

Sand Pack 10 x 20
Silica Sand
8.0 to 29.5 feet

SILTY SAND with gravel (SM); moderate brown,
fine to coarse; some fine to coarse gravel; little
fines; coated clasts; damp {TILL)

Stainless Stes!
Centralizer
18.1 feet

20—[§ ik

‘Harding Lawson Associates Log of Boring and Well Co mpletion PLATE
o =% “Engjineering and Environmental Sarvices ) '
}“{Eéé ke : EW-12A ' (sheet 1 of 4)
————— B . . ‘
L Cedar Hilis Landfiil ‘
= DRAWN - OB RUMBER APPROVED DATE REVISED oate ¢

11101-042 11/92




stickup 2.20 ft

111910

6-inch-diameter
0.020 Slot PVC Screen
19.3 to 28.6 feet

* G-inch-diameter
Schedule 40 PVC Blank
Casing

28.6 to 32.9 feet

o

Stainless Steel
Centralizer
29.3 feet

Bentonite Pellet Seal
20.5 to 71.0 {eet

NS SSNNONN Y

NN S S SN AN NN N

N

A T

End Cap.

>,

S Depth ft
Sample

prill Method _Alr Rotary

Boring No. EW-}I{%

7oC Elevation _61.56 ft pate _7/21/92

) | L -

| 2

B, WA

| o]

30

E

Ml S |

40~

SILTY SAND with gravel {SM}; moderate brown,
fine to medium; few fine gravel; moist (TILL)

start adding water @ 30 feet

SILTY GRAVEL with sand (GM); olive gray, fine to
coarse; some to little fine to coarse sand; some
fines; water added to remove cuttings
(STRATIFIED DRIFT)

cobbles @ 35 feet

Harding Lawson Associates
Engineering and Environmental Services

I

R
) -
|

I

Log of Boring and Well Completion

EW-12A

(sheet 2 of 4)

Cedar Hills Landfill

IR NHARFR

APPROVED

DATE REVISED DATE

PLATE




e i

prill Hethod _Air Rotary

Boring No. EW-},}A/ Z

Joc Elevation 961.56 ft " pate 7/21/92

S Depth ft
Sample

cuttings discharged.

y Driller tried drilling without adding water - no

ot

¥ al

increase in medium to coarse sand to
approximately 40 percent

¥

P

B SAND with silt and gravel and SILTY SAND with
’ gravel {SW-SM/SM}; light brownish gray, fine to
coarse; some fine to medium gravel; few to little
fines; water added {STRATIFIED DRIFT)

" GRAVEL with silt (GP-GM); light brawnish gray,
fine to medium; trace sand; water added
(STRATIFIED DRIFT)

SAND with silt and gravel {SW-SM); light brown;
some to little fine to coarse gravel; water added

(ADVANCE OUTWASH)

60-
Log of Boring and Well Completion
EW f_z_A (sheet 3 of 4)

3 ﬂa:t'd!n'g Lawson Assol PLATE

Engineering and Enviro

DATE REVISED DATE




=
- . \
S ¥ o Oritl Method _Air Rotary Y
- .
g Stickup 2.20 f¢ -'Eé'. Boring No. EW'ML’
- . —_— -
! ' 3 (g TOC Etevation _561.56 ft pate _ 7/21/92
/// 60
% GRAVEL with silt and sand (GP-GM); light brown,
fine to mediumy; little fine to coarse gand; water -
% added (ADVANCE OUTWASH)
% SAND with siit and gravel {SW-SM); light blrown;
/ little fine to medium gravel; water added
/ (ADVANCE OUTWASH)
Total Depth JZ
Total depth drilléed = 71 feet
80- | )
=== Hordino Lawson Associates Log of Boring and Well Co mpletion A
E-:?-ﬁ Engineering and Environmental Services
1=§5-% EW-12A (sheet 4 of 4)
Cedar Hills Landfill e
DRAWN JOB NUMBER APPRAVEN -

Wit



111010

Stickup

0.90 1t

Gravel Backfill .
0 to 3.3 feet

Bentonite Surface Seal
from 3.8 to 8.5 feet

ZINAAALLLA LA RS
72 ANANINLA AR RN

12-inch-diameter
Borehole
0 to 70.0 feet

6-inch-diameter
PYC Blank Casing
+0.9 to 45.64 feet

53
15
e

S

o Depth ¢+
Sample

Dritl Hethod _Alr Rotary
EW-104" (,

TOC Etevation S82.87 ft Date

Boring No.,

7/15/92

| A |

10+

20 *

SILT (ML); reddish brown, little fine tg medium

sand; trace organics {roots); damp (WEATHERED
TILL)

SILTY SAND with gravel {5M}; reddish brown, fine
to coarse; trace coarse rounded gravel; moist

(WEATHERED TILL)

SANDY GRAVEL with cobbles {GW); gray brown
to olive gray; trace rounded cobbles; moist (TILL)

o]

|

42l 90
]

A
t

Harding Lawson Assoclates
Engineering and Environmental Sarvices

Log of Boring and Well Completion PLATE

EW-10A

(sheet 1 of 4)

Cedar Hills Land{ill .

DRAWN

=
~

JOB RUMBER

Addms e

APPROVED

NATS -




oritl Method _Air Rotary

Boring No. EW'JD‘A/Q
TOC Elevation 582.87 ft Date 7/15/92

iekup 0.90 ft

2 Depth ft
Sample

-

ol D |

Sand Pack 10 x 20
- Silica Sand
. 8.5 to 65.5 feet

GRAVELLY SILTY SAND (8M}; brown; moist
(TILL)

started adding water @ 23 feet

Pl | . .

SANDY GRAVEL with cobbles {GW); brown; with
rounded cobbles; adding water (STRATIFIED
DRIFT)

SANDY GRAVEL (GW); brown; little silt; adding
water (STRATIFIED DRIFT) .

SILTY GRAVEL (GM); olive gray (STRATIFIED
DRIFT)

40~
 Harding Lawson Assoclates Log of Boring and Well Completion PLATE
; Eng!rtgggprlg ‘and Environmental Services
G ' EW-10A - (sheet 2 of 4)
. Cedar Hills Landfil}
- JOB NUMBER APPROVED DATE REVISED DATE

11101-042 11/92




Stickup 0.90 ft

111e1-D:

Stainless Steel
Centralizer
44.9 feet

6;inch-diameter
0.020 Slot PVC Screen
45.54 to 54.89 feel

" 8-inch-diameter
Schedule 40 PYC Blank
Casing

54.89 to 59.2 feet

Stainless Steel
Centralizer
65.5 feet

" Bentonite Peliet Seal
65.5 to 70.0 feet

SANNNIISSRSST
SONTRNSESSRSYNT

amounts of fines (STRATIFIED DRIFT)

SILTY GRAVEL with sand (GW-GM); little
medium to coarse sand; little fines; water added
{ADVANCE OUTWASH)

¥ Orilt Method _Air Rotary

W ad . -

E“% Boring No. EW}D{b

3 t TOC Elevation 582.87 ft bate __7/15/92
4075 .| SANDY GRAVEL [GW); olive gray: varishis

End Cap ﬂ; ‘
7 6o 1=
e re—— . - ATE
=== Harding Lawson Associates Log of Boring and Well Completion ™
f=1 .3 Engineering and Environmenta Services
== EW-10A (sheet 3 of 4)
Cegdar Hills Landfill

DRAWN JOB NUMBER APPROVED : e

L



brill Method - Air Rotary

Boring No. EW—}D'}( (/

JoC Etevation 582.87 ft pate 1/15/92

__,.:ckup (.90 ft

D Depth ft
Sampie

P e
o8
] nT ‘T tT ¥

:
K|

| !

S A
1 ﬂT 1 B

A

GRAVEL with sand {GW); moderate yellowish
brown; some fine to coarae sand; trace fines; water
added (ADVANCE QUTWASH)

5‘.’1.]’ Ti?

2
4535

F

)l
¥

Y

N

| L]

Total Depth 70
Total depth drilled = 70.0 feet
80-
Harding Lawson Associates Log of Boring and Well Completion PLATE
Tl Lngineering and Environmental Services :
: Lo EW-10A (sheet 4 of 4)
Cedar Hiils Land(ill
JOB NUMBER APPROVED DATE REVISED DATE

.11101-042 11/92




11191-0:

Bentonite Surface Seal

Stickup ~.2.10 ft

Gravel Backfilt
0 to 4.5 feet

from 4.5 to 7.8 feet

SRS NASONNSNNNSY
AAOSNOANSNENNSY

Dritl Method _Air Rotary

Boring No. EW'M ?/

T0C Elevation _593.47 ft o 7/17/92

< Depth 1
Sample

dry {FILL)

s |

| 1 GRAVELLY SILT (ML); moderate to grayish
154 brown; some fine to medium gravel; trace sand;
slightly damp (WEATHERED TILL)

e

SILTY GRAVEL with sand and cobbles (GM); dark
yellowish brown, fine to coarse; some medium to
coarse sand; little fines; damp {TILL)

SILT with cobbles (MLY; moderate to reddish brown;

; 10
12-inch-diameter ]
Borehole _
0 to 60.0 feet J
e
.
"\; : becoming olive brown
\
1
6-inch-diameter
PVC Blank Casing L e
+2.1 to 30.4 feet \E
\l
\
e moist below 18 feet
'\q '

20-* _
=== MHerding Lawson Associates Log of Boring and Well Completion PR
§2T=,: Engineering and Environmental Services :
St EW-11A (sheet 1 of 3)

Cedar Hills Land{ill o
DRAWN JOB NUMBER APPROVED DATE REVISED DATE
KX 11101-042 11/92

* s

——y




VisH

- '-";-;"“‘._\ Stickm 2- 10 ft

Sand Pack 10 x 20
Silica Sand
7.8 to 40.7 feet

Stainless Steel
Centraliser
29.7 feet

oritt Method _Air Rotary
Boring ko.  EW-LLA™ T}

TOC Elevation 593.47 ft pate 1/17/92

S Depth f+
Sample

SILTY SAND with gravel and SILTY GRAVEL
with sand (SM and GM]}; olive brown, fine to

; y coarse gravel, fine to coarse sand; some fines; moist
‘ iR (TILL)
h1-|- =
- '_ i
Nk
LT e
- '_ L -7
) " iy
N
L2
N
AW .
Noifel .
_L__ -
it g =7 .
1 SILTY GRAVEL with sand and cobbles (GM);
medium gray, fine to medium; with trace coarse
E gravel; some medium to coarse sand; little fines;

30

moist; becoming fine to coarse gravels
(STRATIFIED DRIFT)

P o]

\
few coated clasts

 6-inch-diameter E :
0.020 Slot PVC Screen i
30.4 to 39.73 feet A
g
‘_\
\

6-inch-diameter 40-
- - r
Harding Lawson Associates Log of Boring and Well Completion PLATE

Engineering and Environmental Services

EW-11A (sheet 2 of 3)
Cedar Hills Landfill

RN
K

JOB NUMBER
11101-042

APPROVED DATE HEVISED DATE
11,92




Stickup .19 ft

111010

Schedule 40 FYC Foank
Casing
3995 te 440U leer
Stairless Steal
Ceonaralizar
o feat

it
—_—
>

T

-

UMY

B

CATNNONDS

Bentonite Pelist Sexl
40.7 Lo S0 e -

End Cs-

oy
' g

) -\.\\\'\ ‘_ " “ \"‘

o

NN .
N A

_r__._.
o

Totz! Dapth

Prill visnes AL Fat oy

Boring Ko,

m};v-y/ 7»

TGC Eievaticn _D72.50 i, r

e T/17/9

2

Bhalh Lty Wisiiueg, mabel {n 3 -0 Loub

i T T,

clive gra

<=2 (GM); light
; ittle fine to

RN S T medium;
v.u aies, water

added (STRATIFIED DRIFT)

.} dark
A T U Crund: few
fines (ADVANCE OUTY  ©1)

fewer finne (QW)

Harding Lawean fiscocixtes
Engineering ang Environriental Sarvices

oo of

[ 2s4 LI SR oY
L“\.’\C —Lasx

Roring and Well

M
L
2
v
3

>

=
-

ORAWN JOB HUnEER
HK 11101042

Cedar Hills Landfill

AFPRZED

GATE RE- 5:z0

1192

DATE




oritl Method _Ait Rotary

Boring Ho. Ew;l?’fg
TOC Elevation 600.38 ft Date 7/24/92 \

o r.,_\
Q. o

o Depth ft
Sample

— SILT with gravel (ML); dark grayish brown; little
fine to coarse gravel; trace plastic; dry to damp
(FILL)
Gravel Backfill
0 to 4.2 feet
\
9 &
Z L/ SANDY SILT with gravel {ML}; dark grayish brown;
4 | some medium to coarse sand; little fine to medium
; ?’ gravel; damp (WEATHERED TILL)
Bentonite Surface Seal [/ 1] .
from 4.2 to 8.1 feet /] / | Lt SILT with cobbles and gravel (ML}; moderate
L/ /] L] yellowish brown; few medium to coarse sand and
é '; few fine to medium gravel; (WEATHERED TILL)
A V]
4 V) d
(4 14 \
o \
- 10N
12-inch-diameter k]
Borehole
0 to 60.0 feet
\
- trace cobbles
6-inch-diameter
PVC Blank Casing
+2.4 0 59,2 feet SILTY GRAVEL with cobbles and boulder (GM);

|

| i v

moderate yetllowish brown, fine to coarse; few
medium to coarse sand; trace cobbles, boulders at
21 feet; some fines; adding water below 21 feet to
remove cuttings (STRATIFIED DRIFT)

.

20-E

="Harding Lawson Assoclates Log of Boring and Well Completion PLATE

Engineering and Environmental Services _
gneetng end = EW-13A (sheet 1 of 3)
Cedar Hills Langdfill
JOB NUMBER APPRCVED DATE REVISED DATE

11101-042 o tee




S P o Drill Method _AIr Rotary ﬁﬁl
— R i ‘.
S stickup 2.40 ft £ a Boring No. EW-134" g/ _ o 7
- o o
5 .
\a 5o TOC Elevation _600.38 ft pate __7/24/92
Sand Pack 10 x 20 20
Silica Sand
8.1 to 48.7 feet
a SILTY GRAVEL with sand, cobbles, and boulder
(GM); moderate yellowish brown becoming
brownish olive gray, fine to coarse gravel; little
N\ fine to coarse sand; little fines; adding water
) (STRATIFIED DRIFT)
a
A
\
J
301 1
e
y
A
: large cobbles/boulders
E ‘ .
e GRAVEL with cobble (GW); olive gray with slight
brownish color; trace fines; varied lithologies; water
4 added (STRATIFIED DRIFT}
g: . ‘
A8
\ '
A
Stainless Steel 1
Centralizer sl
38.3 feet 5 4
%. -.:
40~ " . , .
====== Harding Lawson Associales Log of Boriﬂg and WE" CompletiOn ‘ r-\‘w,
fsie=.2 Engineering and Environmental Services
iss Fa2 ' EW-13A (sheet 2 of 3)
Cedar Hills Landfifl
DRAWN 08 NUMBER APPAQVED DATE REVISED DATE
HK 11101-042 192 .




" “ickup

2.40 ft

6-inch-diameter
0.020 Slot PYC Screen
30.2 to 48.4 feet

6-inch-diameter
Schedule 40 PVC Blank
Casing

48.4 to 52.5 feet

. Stainless Steel
Centralizer
49.2 feet

Bentonite Pellet Seal
48.7 to 60.0 {eet

End Cap

Total Depth

O —"

a Depth ft
Sample

Drill Method _Air Rotary

EW-138 5

goring No.

TOC Elevation 600.38 ft  pate  7/24/92

50

NN

(MNNN

\

60

tricone button bit and no downhole hammer used
below 43 feet

GRAVEL with silt and sand (GW-GM]}; slight
brownish olive gray; little very fine sand; water
added (STRATIFIED DRIFT})

SILTY GRAVEL with sand and GRAVEL with siit
and sand {GM/GP-GM); moderate yellowish
brown, fine to coarse; little to few fine to coarse
sand; bedded; few to little fines; water added
(ADVANCE OUTWASH)

Total depth drilled = 60 feet

Harding Lawson Asscclates

Log of Boring and Well Completion

S ,~TE,= Engineering and Environmental Services
=I5 13 EW-13A (sheet 3 of 3)
Cedar Hills Landfill
DRAWN o JOB NUMBER APPROVED DATE REVISED DATE
HK 11101-042 11792

PLATE



stickup 2.20 ft
§ -8 _ _2.20 ft

Gravel Backfill
0 to 3.5 feet

Bentonite Surface Seal
from 3.5 to 8.2 feet

T oS SN S NSNS N AN
NN \\_\_\\__\\\\\_\_\_\ 1

‘12-inch-diameter
' Borehole
0 to 47.0 feet

6-inch-diameter
PVC Blank Casing
+2.2 to 32.6 feet

3
:
2

4

o Depth ft
Sample

prill Methed Air Rotary

Boring No. EW-}»A/ )L{

10C Elevation 633.66 ft pate ©0/25/92

| Tl

|

SILT with organics and gravel (ML); moderate
brown; abundant roots; trace fine to medium sand;
medium to coarse gravel; damp (DISTURBED
TILL FILL)

SILT with gravel {(ML); moderate brown,
non-~plastic; little to fine to medium gravel; few
fine to coarse sand; damp (TILL)

f_g GRAVEL with silt (GW-GM); moderate brown; few

|l

J

|

]
N R O

fine to coarse sand; damp (TILL)

SAND (SP); moderate yellowish brown, fine grained;
dry {GLACIAL TILL)

GRAVELLY SILT {ML); moderate yellowish brown;
some medium to coarse grvel; few fine to medium
sand; dry (GLACIAL TILL)

CLAYEY SILT with gravel (ML/CL); medium dark
gray; little to few fine fo medium gravel; trace
sand, dry (LACUSTRINE)

———1 Ha'rding Lawson Associates
Engineering and Environmental Services

Log of Boring and Well Completion
EW- 4A

(sheet 1 of 3)

Jos NUN;BEH
11101-042

Cedar Hills Landfill

PLATE

REVISED DATE
11/92




1118t-0;

stickup 2,20 ft

Drilt Method _Alr Rotary

Boring No. EW-}X /L’/

ToC Elevation 033.66 ft pate 6/25/92

s Depth ft
Sample

Sand Pack 10 x 20 f/ trace fine gravel
Silica Sand /
8.2 to 42.5 feet /
/
/]
9
/]
/
7
/ increase in moisture content
% {moist) below 23 feet
N|
%
| ]
v
4
/]
Z
//; few fine grained gravels
N} [
i
]
/]
/]
[/
g
4
Stainless Steel 30+ ]
Centralizer /
31.5 feet ;
7
%2
N
o / cobbles at 32.5 feet
]
L)
|
2
%
/]
%
6-inch-diameter 5 2
0.020 Slot PVC Screen / trace fine gravel and fine sand, moist from 35 to
32.6 to 42 feet 9‘ 40.5 feet
Mz
%
/]
/]
Rz
il
\§Z
7
/
%
a0 V- ,
Harding Lawson Associates Log of Boring and Well Completion P
Engineering and Environmental Services
EW- 4A (sheet 2 of 3)
Cedar Hills Landf{ill
DRAWN JO8 NUMBER APPRAOVED DATE REVISED DATE
. 11101-042 : 11/92

M
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ctickep  _2:20ft

Drill Hethod _Alr Rotary
Boring No. E“"‘/( [Lf
Toc Elevation 633.66 ft  pace  6/25/92

S Depth ft
Sample

[~
7
/ 40.5 to 42.5 feet, few fine to medium gravel, few
7 medium to coarse sand
ill%
6-inch-diameter '; _ 7 \ GRAVEL with silt and sand (GM); moderate
Schedule 40 PVC Blank -}/ /] = yellowish brown, fine to medium; some fine to
Cesing V] V) coarse sand; some fines (ADVANCE OUTWASH)
42.0 to 46.0 feet | ,; '
Stainleas Steel ;, % [\
Centralizer (A /]
44.0 feet [ 1/ N
Bentonite Pellet Seal ] /] A
425 to 47.0 feet |7 /
yu
End Cap |1 E/ [\
7
7 \
Total Depth A
Total depth drilled = 47.0 feet
b \" 50_‘ A
s
60~ ‘
Harding Lawson Assoclates Log of Boring and Well Completion PoatE
% [Engineering and Enviconmental Services
e EW- 4A ' (sheet 3 of 3)
= Cedar Hills Landfill
JOB NUMBER APPROVED OATE REVISED DATE
11101-042 11/92




11191708

o Drill Method - _Air Rotary
Stickup 2.1¢ fi £ -é' Boring No. E“"'ISX
’ o
m =
3o T0C Elevation _035.30 ft bate __1/29/92
0 SILT with gravel (ML}); reddish brown; trace fine to
coarse sand; trace fine gravel; few organica - roots;
dry (FILL) :
Gravel Backfill ‘
0 to 4.6 feet P
\
.
P N
“n% h]
“N%
L1V
v s
Bentonite Surface Seal [4 /] SILT with gravel (ML); reddish brown; few fine to
from 4.6 to 8.2 feet 5 /// ‘ medium gravels; moist (WEATHERED TILL)
40% 3
1 Vi L
“a% v SILTY GRAVEL with sand (GM); moderate
2% h yellowish brown, fine to medium; little fine to
4: 4 coarse sand; some fines; moist (WEATHERED
ot I N TILL)
A
12-inch-diameter 10
Borehole B
0 to 45.5 feet =
ﬁ = etart adding water at 11.5 feet
k!, SILT (ML); moderate yellowish brown; few to trace
fine to medium gravel; few medium to coarse sand;
water added (WEATHERED TILL)
¥
A
\
]
\
A
6-inch~diameter
PVC Blank Casing
+2.1 to 29.6 feet
\
A
\
SILT (ML); medium gray; trace fine grave! and
medium to coarse sand; water added
(LACUSTRINE)
A
20— o
[E— - - . VP ..
E====HMarding Lawson Associates Log of Boring and Well Completion L\u)
E"T‘-—":TE- Engineering and Environmental Services
izi=.% EW-15A (sheet 1 of 3)
Cedar Hills Landfill
ORAWN JOB NUMBER APPROVED DATE REVISED OATE
HK 11101-042 11/92
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2.10 ft

Drill Method _Air Rotary

Boring No. EW'IS}(
10C Elevation 635.30 ft Date . 7/29/92

S Depth ft
Sample

Sand Pack 10 x 20 =
Silica Sand
4.6 to 39.4 feet
h )
\
A
2
b |
\
A
\
A
\
h |
B - . E
. 28.8" Stainless Steel 307
i Centralizer \
28.8 feet .kl
N
A
6-inch-diameter
0.620 Slot PVC Screen \
29.6 to 89.0 feet A
'\
A
\ few fine to medium gravel and few medium to
& coarse sand
\
A
. 6-inch-diameter | |l SILTY GRAVEL with sand {GM); medium gray,
" Schedule 40 PVC Blank AP fine to medium; little medium to coarse sand; some
e Casing fines; water added (STR_AT[FIED DRIFT)
30.0 to 43.1 feet \
40>
| - N ) .- PLATE
Harding Lawson Assoclates Log of Boring and Well Completion
= Epglnegsnng and Environmental Services
diain : EW-15A (sheet 2 of 3)
Cedar Hills Landfill
JOB NUMBER APPROVED DATE REVISED DATE
11101-042 11/92 -




111e1-D:

Stickup 2.10 ft

Stainless Steel
Centralizer

39.8 feet

Bentonite Pellet Seal
39.4 to 45.5 feet

NOANSSONSSY

[

ASOONSSEANIN

End Cap

Total Depth

& Dritl Method _Alr Rotary T
o £
£ a Boring No. EW'IS}’{ -

S &
a0 T0C Elevation 635.30 fi paze 7/29/92
40“r
Y ;
AN
E :
:
\as
I_
Total depth drilled = 45.5 fees
50

Harding Lawson Assoclates

. 60~ ' iw')
- Log of Boring and Well Compdetion Y

f=: =, Engineering and Environmental Services
= EW-15A (shest 3 of 3)
Cedar Hills Landfill
DRAWN JOB NUMBER APPROVED DATE REV IS v
HK ) 11101-042 11792




g _ E, Dritl Method _Alr Rotary
H stickup —1.40 ft -'EE Boring Mo. EW- 74~ I‘?
— m »
— 3 W TOC Elevation 636.88 ft ‘bate __7/2/92
—_— ~Aiefre
0 SILT (ML); reddish brown; non-plastic; little
organics - roots and wood; dry (FILL}
Gravel Backfill [\
0 to 5.0 feet h
SILT (ML); dark reddish brown; non-plastic; little
4 organics - roots and wood; dry (WEATHERED |,
TiLL)
[ 7]
1 V]
1 Vi
_ 204
Bentonite Surface Seal {4 [/]
from 5.0 to B.0 feet || 1/ Y
L1 V] )
“nY
1 V1
L] V] 14 SILT {ML); grayish brown: few fine to medium
4 ﬁ ! gravel; trace coarse sand; non-plastic; wet
#H {WEATHERED TILL)
12-inch-diameter 10 SANDY SILT- with gravel (ML); olive gray; some
Borehole N fine sand; trace fine gravel; non-plastic; wet
0 to 53.0 feet ) {TILL) :
SILT with gravel {ML); olive gray; damp; with a
\1 mottled dark yellowish brown to light brown SILT
§ and a trace of fine gravel at base (TILL)
6-inch-diameter
PVC Plank Cazing | CLAYEY SILT with gravel (ML/CL}); dark bluish
: [/ gray; trace to few fine to medium gravel; damp
/] (LACUSTRINE); grading to a SILT with a trace
‘ [ of clay ’
%
[/
s
/]
il
/
]
]
Ak 20 ¢
E=== Mardino Lawson Associates Log of Boring and Well Completion
fTr=.t Engineering and Environmental Services
igi= 3 EW- 7A {(sheet 1 of 3)
- . Cedar Hills Landfill
DRAWN 108 NUMBER APPROVED DATE REVISED DATE
HK 11101-042 11792




britl Method _AIr Rotary

goring No. EW-}A/ “ﬂ

To¢ Elevation _636.88 ft  pate __7/2/92

ckup 1.40 ft

S Depth ft
Sample

S8and Pack 10 x 20 7
Silica Sand ‘ /
8.0 to 38.65 feet ) | ///
[/ .
17 -
% slight to non-plasticity silt
% !
7
/]
4
N| [
W
| //4‘ SILT {ML); medium dark gray; non-plastic; moist
] (LACUSTRINE) :
\
Stainless Steel h]
T Centralizer
' . - 28.9 feet =
i 6-inch-diameter é:r': 30
0.020 Slot PVC Screen i
29.50 to 38.81 feet -
\
wet to moist
0
|
\
ﬁ little fine to medium gravel
]
: e 6-inch-diameter
Schedule 40 PVC Blank
Casing
38.81 to 43.09 feet
/1 ¥ | 40-
H : . T
Harding Lawson Associates Log of Boring and Well Completion PLATE
=t Engineering and Environmental Services : EW 7A ‘ (sheet 2 of 3)
= ’ - shee (¢]
Cedar Hills Landfill A
JOB NUMBER APPROVED : DATE AEVISED DATE

11101-042 1i/92




11161-0:

e Dritt Method _Air Rotary R
£ -
Stickup 1-40_“ * %. Boring No. E ;’K’ { (]0
&S TOC Elevation _636.88 ft vate _7/2/92
Stainlesa Steel f, 40 SILTY GRAVEL with gand (GM); medium dark
Centralizer [ -‘ gray; some medium to coarse sand; little fines;
39.5 feet [ L water added to remove cuttings {STRATIFIED
A i DRIFT)
7
/
/]
Bentonite Pellet Seal |/
38.65 to 53.0 feet //’
End Cap [/
. :
%2 g,
/ \uky
/ gy
" B GRAVEL with silt and sand (GW-GM); moderate
b L yellowish brown; séme medium to coarse sand;
e water added to remove cuttings (ADVANCE
/ %™ OUTWASH)
0t
/ T
/ e
u,
Z i
o
. Y ol
% B
- i
/ e
2 iy
/ st
[\
Total Depth A % S ad
Total depth drilled = 53.0 feet
%
60- i
g . . N
E===—Marding Lawson Assoclates Log of Boring and Well Completion Pt
frf=.% Engineering and Environmental Services
igf=iy EW- 7A (sheet 3 of 3)
Cedar Hills Landfill- S
DRAWN JOB NUMBER APPROVED DATE . REVISED DATE
HK 11101-042 11/92




111010z

stickup _0.90 fe

Grave] Backfili
0 to 4.0 feet

Bentonite Surface Seal
from 4.0 to 8.5 feet

SOSOSSASANSAANNANNY

TSN NSNSNNNINASSINY

Dritl Method _AIr Rotary

Bering Ko.
TOC Elevation 637.27 ft Date 6/25/92

Drilled with 12-inch button drag bit and downhole
percussion hammer

3

o Uepth ft
Sample

SILT with gravel (ML); moderate reddish brown;
few organica (roots and woed); trace fine to.
medium gravel; dry (ALLUVIUM)

SILT with gravel (ML); moderate brown: little fine
to medium gravel; trace fine to medium sand;
damp (ALLUVIUM)

| e

471 SILTY SAND with gravel (SM); pale yellowish

brown, fine to coarse-well graded sand; some
non-plastic fines; little fine to medium subrounded
gravel; damp (ALLUVIUM)

.

|

EW-55 |7} .

L

SANDY SILT (ML); pale brown; some very
‘ fine-grained sand
A
12-inch-diameter 10 -
Borehole
0 to 56.5 feet
GRAVELLY SILT with sand (ML); moderate
yellowish brown; non-plastic; some fine to coarse
gravel; little fine to medium sand; dry (GLACIAL
TILL}
Y
N
A
6-inch-diameter
PVYC Blank Casing
+0.9 to 29.5 feet
h|
\ [#] CLAYEY SILT with gravel {(ML/CL); dark gray;
\ / slight plasticity; trace fine to medium gravel; damp
: [#]  to moist (LACUSTRINE)
&3 20... Py
Harding Lawson Assoclates Log of Boring and Well Completion -
Engineering and Envirorwnental Services .
EW- 5A (sheet 1 of 3)
: Cedar Hills Landfill
JOB NUMBER APPROVED DATE REVISED DATE
11101-042 . 11792




“up 0.90 ft

Dritl Method _Air Rotary

Boring No. EW-—__SA/ l?’

J0C Elevation ©637.27 ft  pate _ 6/25/92

it Depth ft
Sample

Sand Pack 10 x 20 .
Silica Sand /
8.5 to 89.8 feet (]
)
/]
/)
[/
\|
7
%
]
7
/] _
SILT (ML); dark gray; non-plastic; moist; becoming
'\l wet below 27 feet (LACUSTRINE)
i
\
\
Stainless Steel ]
Centralizer
28.1 feel
\
\
30“;\ Formation water blew out up outside of casing
] SILT {ML); dark gray; .non-plastic; wet, damp below
37 feet (LACUSTRINE)
\
'\
9
o
v
. P |
6-inch-diameter
0.020 Slot PVC Screen
29.6 to 38.9 feet
Q
H damp
\
Bentonite Pellet Seal § :
- 398 t_° 56.5 feet trace fine to medium gravel; no samplea available
40-
" . . PLATE
. ‘Harding Lawson Associates Log of Boring and Well Completion )
‘: Bt Engineering and Environmental Services EW 5 A
- (sheet 2 qf 3)
Cedar Hills Landfill
TDRAWN JOB NUMBER APPRQVED DATE REVISED DATE
RX 11101-042 11/92




11110

. Drifl Method _Air Rotary
0. £ . - L
Stickup - 0.90 ft _ € %. Boring Mo. EwW y ,}
8 v TOC Elevation 637.27 ft pate _ 6/25/92
G—inch-dianl:etekr ; ;.‘ 40 between 39.5 and 42.6 feet - atarted adding water
Schedule 40 PVYC Blan (A [ : .
Casing 1 L1
38.9 to 44.1 feet ] | 4] SILTY GRAVEL with sand (GP-GM); olive gray,
. “u% el fine to medium; some medium to coarse sand:
Stainless Steel ] / 2 d
Centrali A [ j=|.m{ non-plastic fines; adding water (STRATIFIED
epimiver [ o] bR
287 Ve
/__‘/ . )
End Cap //- e
/ ‘Tlﬁ
/ E
[
==
% Lﬁ i
/ '-‘-.. A
/ ]
i |
/ Ly
o | gt
/ 125
/ [
/ 50-HeE :
e | GRAVEL with 2ilt and sand (GW-GM}; moderate
= = yellowish brown; some medium to coarse sand; few
/ Y2 T]  fines; adding water (ADVANCE OUTWASH)
-
o
% ST
iy
/ | _:éff
DNy
% \oty
/ R
/ | Sf
e
Total Depth / g;..":-
Tatal depth drilled = 56.5 feet
60- )
: 4
E===== Harding Lawson Associates Log of Boring and Well Completion P
ﬁ_s#i% Engineering and Environmental Services EW- 5A
i t=o = (sheet 3 of 3)
Cedar Hills Landf{ill
ORAWN JOB NUMBER APPAOVED DATE REVISED DATE
HX 11101-042 11792
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Stickup 2.60 ft

Gravel Backfiil

Q to 4.2 feet
A ]
s
17
A V]
Oy
Bentonite Surface Seat | |/
from 4.2 to 5.8 feet ; ,}’
V)
‘s
“
‘hY
1V
; a4

12-inch-diameter
Borehole
0 to 43.5.0 feet

6-inch-diameter
PVC Blank Casing
+2.6 to 27.4 feet

o Depth 4
Sample

Drill Method _Alr Rotary

Boring Ko. EW-:;S'A/ [5’

T0C Elevation 639.88 ft Date 9/4/92

ol

) P

|

Pl

Pl

| |

10

| V|

SILT (ML); reddish brown,; few fery fine sand; trace
roots - organics; dry {FILL) '

|| SILT (ML); dark brown; few very fine sand; trace
roots - organics; dry (FILL)

) SILT with gfavel (ML); dark brown; trace to few
fine gravel and coarse sand; few wood; roots -
organics; trace plastic; moiat (FILL)

L_ SAND with silt and gravel (SP-8M); light olive
| . gray; fine to medinm; little fine to coarse gravel;
damp (WEATHERED TILL)

SAND with silt and gravel {SW-SM); light olive
gray; little fine to coarse gravel; dry
(WEATHERED TILL)

SILTY GRAVEL with sand and cobbles {GM);

20-E —. "':'j

moderate yellowish brown, fine to coarse; little fine
to medium little fines; trace cobbles; dry
(WEATHERED TILL)

SILTY SAND with gravel {SM); olive brown, fine
grained; few to little fine to medium gravel; little
fines; wet to moist (WEATHERED TILL)

Harding Lawson Assoclates
Enginesring and Environmental Services

Log of Boring and Well Completion-

EW-23A (sheet 1 of 3)
Cedar Hills Land{itl

JOB NUMBER
11101-042

APPROVED

DATE. AEVISED DATE
11/92

gt



DRANN

144NnA_Nr)

\ o Drill Method _Alr Rotary
LT EW-
avickup _g_ﬂL < %- Boring No. % /g
S T0¢ Elevation _639.88 ft pate _ 9/4/92
Sand Pack 10 x 20 20 ? SILT with gravel (ML); olive brown; trace fine
‘Silica Sand b1 gravel and coarse sand; nonplastic; wet (TILL)
8.8 to 37.5 feet
\
]
\
A
N LK SANDY SILT (ML); medium gray; some very fine
k,/ sand; moist to wet (LACUSTRINE
A
v
2
Stainless Steel
Centralizer B N
26.5 feet EE A
£ A
\ = M
: |
=] 30
= z
6-inch-diameter _:':r
0.020 Slot PVC Screen 0
27.4 to 36.7 feet \
v
L1
moist to wet
\
b |
\
6-inch-diameter ) |
Schedule 40.PVC Bilank : :
Casing 4 [ N gé SILTY GRAVEL with sand (GM); medium gray,
36.7 to 40.8 feet [ 4 1/] APS= fine to coarse; little medium to coarse sand; some
L1 L fines; damp (WEATHERED DRIFT)
Stainless Steel [ /] i
Centralizer ] 1/ \
37.5 feet /// :ﬁ P
Bentonite Pellet Seal /]
© 37.5 to 43.5 feet ? P
k 4 b 40~ ——d
ol , . . PLATE
S==== MWarding Lawson Associates Log of Boring and Well Completion
e = ¢ Enginsering and Environmental Services ‘
paizi-t EW-23A (sheet 2 of 3)
' Cedar Hills Landfill
JOB NUMBER APPAQVED OATE RAEVISED DATE

11792

I

i‘r’"

-

LR

1)

|
i
W B B R




g co Drill Method _AIr Rotary
g stickup 2.60 ft ..‘c&-n;. Borin;j Ko. Ew}m /g
! ;'5‘ (.'IriB TOC Elevation _639.88 ft pate _ 9/4/92
174 40 -
End Cap % l E
? 5
% ‘
/ |
Total Depth y
Total depth drilled = 43.5 feet
50
= Harding Lawson Asaoclates : : PLATE
é_“"‘-ri_gi‘e_"Engineering and Environmental Services Log of Bormg and Welt Completion_ ;
'—""“—"ﬁ : EW-23A {sheet 3 of 3)
M Cedar Hills Land{fill
ORAwN - JOB NUMBER APPROVED andil DATE REVISED DATE
HK 11101-042 1i/92




. -""gkup

Bentonite Surface Seal
from 5.0 to 8.5 feet

Gravel! Backfill
0 to 5.0 feet

12-inch-diameter
Barehole

0 to 55.0 feet

2.35 ft

S S S US NSNSAN
N SN NS SN

brilt Method _Air Rotary

EW- 54 |9

Boring No.

T0C Elevation 640.00 ft Date 7/8/92

o Depth ft
Sample

| Cald |

| e |

SILT with gravel (ML); reddish brown; non-plaatic;
few organics - roots; trace fine to medium gravel;
dry (WEATHERED TILL)

SILT with gravel (ML); dark brownish black; few
fine to medium gravel; trace coarse gravel; trace
organics - Toots; moist (WEATHERED TILL)

SILT with gravel {ML); medium light gray; little
fine to medium gravel; little medium to coarse
sand; trace roots; non-plastic; damp (TILL)

s
SILT with gravel (ML); light brownish gray; slight
6-inch-diameter 4 plasticity; some fine to coarse sand; little fine to
PVC Blank Casing medium gravel; damp (TIFL)
+2.3 to 29.04 feet
SILT with gravel {ML); yellowish brown; slight
% plasticity; trace medium to coarse sand; trace fine
\ to medium gravel; dry (STRATIFIED DRIFT)
M
Sand Pack 10 x 20
Silica Sand z
8.5 to 38.95 feet "ﬁ
|
Y medium gray {bluish} SILT lense
\
2 20-—-

I

Harding Lawson Assoclates
Engineering and Environmental Services

Log of Boring and Well Completion

EW- 6A

PLATE

(sheet 1 of 3) -
' Cedar Hills Land{ill
DRAWN 108 NUMBER APPROVED DATE REVISED DATE
HK 11101-042 11/92




J11101-0:

£, Drill Hethod _Air Rotary
stickup _2.35 ft = é Boring No. EW-/GX{ 0]
B :
S t:ou TOC Elevation 640.00 ft Date 7/8/92
] 20 ? CLAYEY SILT (ML/CL); dark bluish gray;
% moderate plasticity; damp (LACUSTRINE)
/
“
2
/]
/]
2
/]
2
2
)
\ s
/]
11z
Z
%
/]
/]
/]
%
4
/]
/]
SILT (ML); medium dark gray; non-plastic; wet
Stainless Steel (LACUSTRINE)
Centralizer
28.1 feet
= 30}
6-inch-diameter
0.020 Slot PVC Screen
29.0 to 38.4 feet
v
h |
}
\
\
rg trace coarse gravel; trace coarse sand
6~inch-diameter A
Schedule 40 PVC Blank §
Casing ¥} |
88.4 to 42.5 feet 1) V]
A ; //’ ”
|
¥ 40~ "
e———— . » PLA %
E====Harding Lawson Asaoclates Log of Boring and Well Completion é\v
HER Engineering and Environmental Services N
= EW- 6A {sheet 2 of 3)
' Cedar Hills Land{ill
DRAWN JOB NUMBER APPROVED DATE REVISED DATE
HK 11101-042 11/92 .




N
N

Stainless Steel
Centralizer
39.5 feet

End Cap

Bentonite Pellet Seal
38.9 to 55.0 feet

N

Total Depth

t
I

Dritl Hethod _Air Rotary
Boring No. EW- 6K \0]
Joc Elevation 040.00 ft  pate 7/8/92

S Depth 4
Sample

50

SILTY GRAVEL with sand (GM); medium gray,
medium to coarse; some fine to coarse sand; some
medium gray fines; adding water to remove

N cuttings {STRATIFIED DRIFT)
|
\
|
[\
h ]
\
Y
LW
I
y
h ]

GRAVEL with sand (GW); moderate yellowish
brown; little medium to coarse sand; few fines;
water added (ADVANCE QUTWASH)

Total depth drilled = 55.0 feet

60— .
:Har‘dlng‘ Lawson A‘saocialos Log of Boring and Well Completion PLATE
L FE s Enginearing and Environmental Services :
=3 EW- 6A : (sheet 3 of 3)
Cedar Hills Landfill
JOB NUMBER APPROVED DATE AEVISED DATE
11101-042 11/92




7 \".:ickup l -50 ft

Gravel Backfill
0 to 5.0 feet

Bentonite Surface Seal
from 5.0 to 11.0 feet

oy S S SS N RSNSOI SANNNN
FRSOMNINNN N NN AN ANANNANNNNNN

Drilt Methos _AIr Rotary
Boring No. EW-,H{R 0
TOC Elevation 639-03_ ft Date 9/2/92

o Depth ft
Sample

SILT with gravel (ML); reddish brown; few fine to
medium gravel; dry (FILL)

SILT (ML); dark brown; trace roots and wood
organics; moist (FILL)

kT, M | [

|11 SANDY SILT with gravel (ML); medium gray; some
1] fine to coarse aand; little fine to medium gravel;
with plastic, egg cartona; and wood {roots}); moist
(FILL)

SANDY SILT with gravel {ML); medium gray; some
L1 fine to coarse sand; little fine to medium gravel;

moist (FILL)

| L, s, B P P |
5
N

{ SANDY SILT with gravel (ML); moderate yellowish
10- L1 brown; some very fine sand; little medium to

12-inch-diameter ‘ coarse sand; few to little fine to medium gravel;
Borehole 5 moist to wet (WEATHERED TiLL)
0 to 44.0 feet
3
\
\
A
\
\
G-inch-diameter vigny SILT with clay {ML/CL}); dark gray; moderate
PVC Blank Casing | L,/:/ plasticity; slightly moist (LACUSTRINE)
+1.5 to 28.7 feet [/
NI
\ g%
[/
%
N ]
SANDY SILT (ML); medium gray; some very fine
11 sand; occasional trace fine gravel; wet
{LACUSTRINE)
\
i ey ‘
. ‘ 51 I ntd 20__5_
. E=="Harding Lawson Associates Log of Boring and Well Completion PLATE
iz =i Engineering and Environmental Services .
g=E T EW"22A (sheet 1of 3)
Cedar Hills Landfill
DRAWN 408 RUMBER APPROVED DATE REVISED DATE
11/92
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9 ol Drill Method _Air Rotary
H —
?1; Stickup _1.50 £t :Ft;. a .Boring No. EW-}})( A0 e
- 3 tg TOC Elevation _‘SM___ pate 9/2/92 ’
Sand Pack 10 x 20 20
Silica Sand
11.0 to 38.3 feet
\
\
A
| \
. A
Stainless Steel
Centralizer
27.9 feet
\
|
30 !
\
\
A
\
h |
5
A
' $-inch-diameter
0 020 8lot PVC Screen L
1" 28,7 to 38.0 feet \
\
\
§
h|
6-inch-diameter AT SILTY GRAVEL with sand (GM); medium gray,
40 PVC Blank fine to medium; some fine to coarse sand; little
” Casing fines; water added at 40 feet to remove cuttings
38.0 to 39.2 feet 40- )

: mﬁnrdlng-uwson Assoclate . * C PR
Bragesat: y Log of Boring and Well Completion
,;Engmeeﬂng and Environmental Services L

. EW-22A : (sheet 2 of 3) i
Cedar Hills Landfill
408 NUMBER APPROVED DATE REVISED DATE

11101-042 11/92




kup 1.50 ft

r

Stainlesa Steel
Centralirer
39.2 feet

End Cap

Bentonite Peliet Seal
38.3 to 44.0 feet

NN s

~Total Depth

S Depth ft
o | Sampie

Py P,

Dritl Method _Air Rotary

Boring No. ) EwW=224" 20

YOC Elevation 039.03 ft

Date

9/2/92

{STRATIFIED DRIFT)

50

60~

Total depth drilled = 44.0 feet

1]
£ Harding Lawson Assoclates .
B 5 Engineering and Environmental Services

gE;%

G|

Log of Boring and Well Completion
| (sheet 3 of 3)
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11191-0:

Stickup

2.40 ft

Gravel Backfill
0 to 4.5 feet

Bentonite Surface Seal
from 4.5 to 7.5 feet

IO SOANSNNSONY
AN NNNNNNN YN

< Depth ft
Sample

Dritl Method _Alr Rotary

EW-14%5" A |

Boring Mo.

T0C Elevation ©041.04 ft Date

9/15/92

|

Ll |

|1

=

[l |

SANDY SILT with gravel (ML}; light to dark
brown; little fine to medium sand; little fine to
coarse gravel; dry; trace plywood chips; plastic
(FILL)

GRAVELLY SILT with sand (ML); pale brown;
some fine to medium gravel; little fine to coarse
sand; dry (WEATHERED TILL)

SANDY SILT with gravel (ML); pale brown; little
tnedium to coarse sand; little fine gravel; dry
(WEATHERED TILL)

SILTY GRAVEL with sand (GM); moderate brown,
fine to medium; little fine to coarse sand; little
fines; damp (WEATHERED TILL)

12-inch-diameter 10+ ="
Borehole
0 to 65.0 feet ]
s_‘ =
i trace olive gray silt
\N
N SILT with gravel and cobbles (ML}); moderate yellow
b brown; little fine to coarse gravel; few coarse sand;
nonplastic; moist (TILL)
\
\
6-inch-diameter \
PVC Blank Casing hi
+2.4 to 24.0 feet
\ SILT AND SILT with gravel {(ML); medium gray;
4 few to little {fine to coarse gravel; nonplastic; damp
(LACUSTRINE)
X
A
\
b
£ !
20~ : N
| . . . PLATE
‘Harding Lawson Associates Log of Boring and Well Completion
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{sheet 1 of 4)
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p 2.40 ft

pritl Method _Air Rotary
Boring No. EW'}‘“’( 9* \
TOC Elevation 641.04 ft pate 9/15/92

S Depth ft
Sample

Sand Pack 10 x 20
Silica Sand
7.5 to 35.0 feet k
;L \
\
A
Stainless Steel
Centralizer [\
23.1 feet = moiat at 24 feet
N LA SILT with gravel! and sand (ML); medium gray;
Al nonplastic; some very fine sand; trace fine gravel;
. wet (LACUSTRINE}
6-inch-diameter
0.020 Slot PV C Screen L]
24.0 to 33.4 feet \
\
30“‘
h
\
\
‘6-inch-diameter i
Schedule 40 PVC Blank -‘
) Casing 3
35.4 to 37.5 feet ™
i ‘g GRAVELLY SILT to SILTY GRAVEL with sand
o h | ] (ML/GM); medium dark gray; denser gilt; fine to
Stainless Steel [ coarse gravel; little medium to coarse sand; damp
Centralizer [ A4 /] (STRATIFIED DRIFT)
234.2 feet 17 V]
Bentonite Pellet Seal ] / N
35.0 to 65.0 feet % [ A
- %%
g
End Cap ,// s N
7 \
’ / \ (GM) below 38 feet
. / b}
/ \li
: “ 40~
, A= Harding Lawson Associates Log of Boring and Well Completion Pt
fT: =.; Engineering and Environmental Services
=1 EW-14A (sheet 2 of 4)
e Cedar Hills Landfill ;
DRANN - ;o o JOB NUMBER APPROVED ' DATE REVISED DATE
- HK 11101-042 11/92




9 <, Drill Method _Air Rotary
J  stickwp ~2.40 fr_ £3 Boring No.  EW-14A 2 [
. é‘.’ t.‘nu TOC Elevation 041.04 ft Date 9/15/92
40
7 N
pll .
% \ B | Total depth of replacement well = 41 feet
/ \ 3
7 :
///// y . . .
/ i m_| Original well drilled using water below 84 feet
7 s
7 I
L
/ ) e
7 Y
/ y
7 x
E—
% Y/ &
/ > |
7 Y
/ N £l
. il &
/ - |
- | .
;;;;j ciges . ‘1g
% 50-M| [l
E—,
/ §| =
/ - |
7 3
/ ** light brown silt marker bed at 53 feet
/ -]
g
/ ‘}"' SILTY GRAVEL with sand and cobbles (GM); olive
- to light olive gray; mainly fine to medium gravel;
some fine to coarse sand; with Jittle fines; water
/ X added {ADVANCE OUTWASH)
. h |
ééééz é
% \
5
/ \
| 1
% itg becoming (GP-GM) below 59 feet
/A 6o P! | .
=== Harding Lawson Associates LOg Of Boring and We" Completion Pl o’
HER Engineering and Environmental Services ) : :
SR EW-14A (sheet 3 of 4)
Cedar Hills Landfil]
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HK ~ 11101-042
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Drill Method _Alr Rotary

Boring No. EWM H. |
70C Elevation 041.04 ft pate 9/15/92

‘ -\\‘.lckup 2.40 ft

S Depth ft
Sample

I
| |

| |

¥

Total Depth

Total depth drilled = 65 feet

70+
R | | 80-
" ”ﬂng}dlng Ln{\-qv.son Assoclates i i PLATE
. 15 o imoung e B ices Log of Boring and Well Completion .
e . 7 - ' EW-14A (sheet 4 of 4)
Cedar Hills Landf{ill
JOB NUMBER APPROVED DAYE REVISED DATE

11101-042 11/92




Bentonite Surface Seal

Hickup 0.70 ft

Gravel Backfill
0 to 4.6 feet

from 4.6 to 8.0 feet

TESSSSOSSNENNIAN
NSNS

12-inch-diameter
Borehole
0 to 48.0 feet

6-inch-diameter
PVYC Blank Casing
+0.7 to 30.7 feet

< Depth ft
Sampile

britl Method _Air Rotary

Boring Mo. EWMg 3

10C Elevation _040.65 ft pate 8/28/92

Ll

P |

ol

Y e

10+

A

| Ll

| Sl | o

|

N
20—

SILT with gravel (ML); moderate brown; few to
little fine to coarse gravel; trace organics; dry
(FILL)

GRAVELLY SILT with sand (ML); moderate brown;
some fine to coarse gravel; little fine to medium
sand; dry (WEATHERED TILL)

SILTY GRAVEL with sand {GM); moderate to pale
yellowish brown, fine to coarse; some fines; little
fine to coarse sand; dry (WEATHERED TILL)

SILT with gravel (ML); pale yellowish brown; little
fine to medium gravel; few coarse sand; damp to
moist (WEATHERED TILL)

SANDY SILT (ML); medium dark gray; some very
fine sand; moist to wet (LACUSTRINE)

Harding Lawson Associates
Engineering and Environmental Services

' Log of Boring and Well Completion

PLATE

ITies.s
HER A= EW-20A {sheet 1 of 3)
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stickup _0.70 ft

2 Depth ft
Sample

prilt Method _Alr Rotary

Boring No. EW-}D‘}( 23

Joc Elevation _0640.65 ft pate 8/28/92

Sand Pack 10 x 20
Silica Sand |14 SILT with gravel (ML); medium brownish gray;
8.0 to 40.7 feet 11 nonplastic; trace fine gravel and coarse sand; moist
(LACUSTRINE)
\
h
N
hl
\
M | |{ SILT with gravel (ML}); medium gray,; dense; alight
L7 plasticity; few clay; trace fine gravel and coarse
E sand; damp {LACUSTRINE}
\
\
)
: \
: )
|
| z
: Stainless Steel 30~
Centralizer
29.8 feet
\
increase in percent clay content; moderate
plasticity
//‘ SANDY SILT (ML); medium gray; some very fine
£ sand; wet (LACUSTRINE)
K
A
( \
. @¢-inch-diameter i
0.020 Slot PVC Screen
- 30.7 to 40.1 feet
N
i b
' a accumulated formation water in borehole avernight
- samples below 38.5 feet wet
46~

;‘.Hatdlgg Lawson Associates
{Engineering and Environmental Services

Log of Boring and Well Completion

PLATE

EW-20A (sheet 2 of 3) , \K

Cedar Hills Landfill
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11101-042 11/92




a121/0:

stickup ~0.70 fe
6-inch-diameter |1 |
Schedule 40 PVC Blank 7 ;’
Casing (A [
40.1 to 44.2 feet [ [
v
Stainless Steel 5 /]
Centralizer {4 [/]
40.9 feet L] 1]
2

End Cap %

Bentonite Pellet Seal
40.7 to 48.0 feet

AN

Total Depth

Drill Hethod
Boring Mo.

TOC Elevation

< Depth £t
Sample

FN

Air Rotary

EW=204"22 3

640.65 ft  pare

8/28/92

J il |

I o]

ailtier

| A7) |

SILTY GRAVEL (GM); medium
some fines; few medium to coa
added below 44 feet

gray, fine to Coarae;
rae sand; water

Total depth drilled = 48 feet

50-
60~
Harding Lawson Assoclates Log of Boring and Well Completion PaTe
% Enginearing and Environmental Services
L] EW-20A (sheet 3 of 3)
' Cedar Hills Landfill :
ORAWN JOB NUMBER APPROVED DATE REVISED BATE
HK 11101-042 11/52
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pritl Method _Air Rotary

goring No. EW'}”“KE‘ [/

70C Elevation 643.11 ft  pate 9/16/92

SILT with gravel {ML); brown; few fine to coarse

gravel; few fine to medium sand; dry to damp
{FILL)

_stickup _.?_.ﬂﬁ___

o Depth f1
Sample

Gravel Backfill
0 to 5.0 feet

bl

] GRAVELLY SILT with sand (ML); brown; little fine
|11 to coarse gravel; little fine to coarse sand; dry
{(WEATHERED TILL)

\
A
o7
1 Vi
AV
/0%
Bentonite Surface Seal {14 /] [\
from 5.0 to 8.0 feet |} |/ 5 |
28’
4 1 \
i
=RE Y| L4 SILTY GRAVEL with sand and cobbles (GM);
i Lo medium to light brown; firie to coarge with little
x fine to coarse sand; some fines; dry
h 1= (WEATHERED TILL)
..
12-inch-diameter 10-
Borehole GRAVELLY SILT with sand (ML); brown; little fine
+2.4 to 41.0 feet 8 to coarse gravel and aand; moist {TILL)
A
\
A
|4 SANDY SILT {ML); medium gray to mottled
- orange; some very fine sand; soft; moist
6-inch-diameter \| (LACUSTRINE) '
PVC Blank Casing \‘
0 to 24.1 feet b
\
N LM SILT with gravel (ML); little fine to medium gravel;
Al denser
/’/ SILT {ML); medium gray; nonplastic; dense; damp
{ (LACUSTRINE)
\
A
o e 20...
e ' . s PLATY
'EE=E= Warding Lawson Assoclates Log of Boring and Well Completion - ™
Engineering and Environmental Services : R
: EW-27A (sheet 1 of 3) a

Cedar Hills Landfill

JOB NUMBER ‘ APPROVED DATE REVISED DATE
11101-042 11792




tickup 2.40 ft oo

Sand Pack 10 x 20
Silica Sand
8.0 to 34.3 feet

Stainless Steel
Centralizer
23.2 feet

6-inch-diameter
0.020 Slot PVC Screen
24.1 to 33.4 feet

T AV

',l

AN

6-inch-diameter
Schedule 40 PYC Blank
Casing

33.4 to 37.6 feet

Stainless Steel
Centralizer
34.2 feet

Bentonite Pellet Seal
34.3 to 41.0 feet

|

OSSOSO

SONSOVNS A SN NSNS NE

NN

End Cap

S Depth i
Sample

Britt Method _Air Rotary

Boring No. EWLZ}A/Q’Z ‘%

T0C Elevation 043.11 1t - p.e. 9/16/92

Ll |

P | Pt

L, |

il Vo,

|l |

|

304

Foa] ey

Ll LS |

el S L B ol |

\
40~

kY

few fine to medium gravel

trace coarse sand and fine gravel

SANDY SILT (ML); some very fine sand; soft; damp
to wet (LACUSTR]NE)

molst

wet

SILT with gravel (ML); medium gray; very dense;
trace fine gravels; nonplastic; damp
(LACUSTRINE)

Harding Lawson Assoclates

1

Log of Boring and Well C'ompletion

PLATE

e gineering and Environmental Services
P ' EW-27A (sheet 2 of 3)
: Cedar Hills Landfill
DRAWN JOB NUMBER APPROVED DATE REVISED DATE
HK . 11101-042 11792
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t'w Drill Method Air Rotary
stickp _2.40 ft_ £3  soring ko, EW-225" 2 ¢
, 33 toc Elevation 643.11 ft  pace _9/16/92
/ 40
7 \
Total Depth h
Total depth drilled = 41.0 feet
50
— 60
Harding Lawson Assoclates Log of Boring and Well Completion PLATE
\ginearing and Environmental Services ; "a
L. - i i
S e EW-27A (sheet 3 of 3) N
Cedar Hills Landfiit
JOB NUMBER APPROVED DATE REVISED DATE
11101-042 11/92
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srickup _2.40 ft

Gravel Backfiil
0 to 4.7 feet

. Bentonite Surface Seal
from 4.7 to 7.8 feet

‘_\\\\\\\\\\ N

:v:-:-:-:}\\\\\\\\\\\\!

12-inch-diameter
Borehole
0 to 39.5 feet

§-inch-diameter
PVC Blank Casing
+2.4 to 22.8 feet

orill Method _Alr Rotary

Boring No. EW-/ZQ’A/ ﬂ g

TOC Elevation 643.61 ft Date 10/6/92

o Depth ft
Sample

SANDY SILT with gravel (ML); medium Brown;
gome fine to coarse sand; little fine to coarse
gravel; trace plastic; dry to damp (FILL)

2
A
| GRAVEL with silt and sand (GW-GM); moderate
- yellowizh brown, fine to coarse; little fine to coarse
A sand; damp (WEATHERED TILL)
b i |
o o
e |
it SANDY SILT with gravel {ML); moderate yellowish

brown; some fine to coarse sand; little fine to
medium gravel; damp (WEATHERED TILL)

|
G
A}
Y

P

GRAVELLY SILT (ML); moderate yellowish brown;
A littie fine to coarse gravel; few to little fine to
coarse sand; damp (WEATHERED TILL)

o

P

AN

L4 SILT (ML); moderate yellowish brow;\; nonplastic;
104 K moist (WEATHERED TILL)

SANDY SILT (ML}; olive brown; some very fine
o sand; moist to wet (WEATHERED TILL)

Pl ] l\‘"p‘l
A
AY

=

SILT with gravel (ML}); olive brown; few fine gravel;
Sd nonplastic; trace coarse sand and laminated gray
silt; moist to damp (WEATHERED TILL)

|
AY
AY

P

\

- !

Vil % SILT {ML); medium dark gray; slight to nonplastic;

% damp (LACUSTRINE)

20~
_Harding Lawson Associates Log of Boring and Well Completion PLATE
TIE % Engineering and Environmental Services . )
2y EW-29A (sheet 1 of 2) \% ;
Cedar Hills Landfill ,
JOB HUMBER APPROVED DATE REVISED DATE
11101-042 11/92
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“wDs

isticp  _2.40 ft

Sand Pack 10 x 20 [

Silica Sand
7.8 to 33.0 feet

Stainless Steel
Centralicer
© 21.9 feet

6-inch-diameter
0.020 Slot PVC Screen
'22.8 to 32.0 feet

Drill Method _Air Rotary
Boring No.  EW=20A 25

ToC Elevation 043.61 ft pate 10/6/92

S Depth ft
Sample

[ alP? |

1 SANDY SILT with gravel (ML); medium dark gray;
L} some very fine sand; trace fine gravel and coarse
sand; wet (LACUSTRINE)

| | o)

|

Ll |

304
t 1 st with gravel (ML}); medI-um dark gray; trace to
6-inch-diameter k1T few fine gravel; non to slight plasticity; dense
Schedule 40 PVC Blank E: \ (LACUSTRINE)
Casing 7 &
32.2 to 36.2 feet /] %
/]
Stainless Steel L/] 2
Centralizer |/] |
" 33.0 feet //’ K
Bentonite Pellet Seal ; 3
33.0 to 39.5 feet |- .S
4 A
End Cap ;
% E
% )
/ X
Z \
Total Depth ¥ h Total depth drilled = 39.5 feet
;o ‘ 40~ _
\E g“"’“ﬂ Lﬂ‘""g Associates Log of Boring and Well Completion PLATE
{7 =.c Engineering and Environmental Services .
22 T N EW-20A (sheet 2 of 2)
Cedar Hills Landfil] :
CRAWN JOB NUMBER APPROVED DATE REVISED DATE
HK 11101-042 11792
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ickup _2.40 ft

o Depth 4
Sample

brill Method _Air Rotary

EW-244" R &

Boring No.

T0C Elevation 642.16 ft 'Date 9/9/92

SILT with gravel and cobbles / GRAVELLY SILT
(ML); moderate to dark brown; few to little fine to
coarse gravel; trace plaatic; dry (FILL)
\
A
Gravel Back{ill
0 to 4.4 feet
g
h |
/W
Bentonite Surface Seal /] V] ¢! | SILT (ML}; mottled orange brown; nonplastic; moiat
from 4.4 to 7.8 feet ; ; g (WEATHERED TILL)
: L ]
AV \
1% \
Ll V]
2Z0%
o
L \
12-inch-diameter §i i
Borehole |11 SANDY SILT (ML}); mottled orange brown; some
. 0 to 59.0 feet e very fine sand; trace coarse sand; moist to wet
v (WEATHERED TILL)
|
10+
.,i
h |
§| [} SILT TO GRAVELLY SILT (ML); medium gray;
Al trace to some fine to medium gravel; nonplastic to
6-inch-diameter alight plasticity at base; damp (TILL /
PVC Blank Casing 3; LACUSTRINE)
+2.4 to 21.) feet ‘ :
A
\
A
Sand Pack 10 x 20 '\
Silica Sand P
7.8 to 32.2 feet
\
N| LH SANDY SILT (ML); medi;zm gray; some very fine
Al sand; damp; moist below 22 feet (LACUSTRINE)
\
,,,,,, i 20-
E====Marding Lawson Associates Log of Boring and Well Completion
Tie. ¢ Engineering and Environmental Services
pEi=at EW-24A (sheet 1 of 3)
Cedar Hills Land{ill -
DRAWN 0B NUMBER APPROVED DATE REVISED DATE
[TV 11101042

11/92
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£, prill Method _Alr Rotary
stickup _2.40 ft EE- Boring No. EW'M% b
:h 1o Elevation 642.16 ft  pate _9/9/92
Stainless Steel 20
Centralizer =
20.1 feet
\
h |
\
A
N
A
\
A
6-inch-diameter
0.020 Slot PVC Screen ‘
' 21.1 to 30.5 feet A
\
|
g
b |
G-inch-diameter
Schedule 40 PVC Bla.nk 30 | 3 SILT with gravel (ML); medium gray, denser; moist
Casing LT to damps; slight plasticity; trace fines gravel and
30.5 to 34.6 feet coarse sand at base {LACUSTRINE)
Stainless Steel Y
Centralizer pl
30.5 feet
1 V] Y
Bentonite Pellet Seal ] 4 )
32.2 to 59.0 feet //’ //’
1 V]
“R%
1.1 \ .
End Cap j 9 b | L SiLTY GRAVEL with sand (GM); medium gray,
1= fine to coarse; little fine to coarse sand; some fines;
/ water added below 35 feet (STRATIFIED DRIFT)
% N
% o
/ \n
/ \
g =
- 40—
Z==—== Harding Lawson Assoclates Log of Boring and Well Completion P
;".-i'i—'g":‘.-; Enginearing and Environmental Services . . el
ieiS -3 EW-24A (sheet 2 of 3}
Cedar Hills Landfill
DAAWN 108 NUMBER APPROVED DATE REVISED DATE
HK 11101-042 11792




' _ &, orill Methed _Air Rotary
. ciep 2401t £3  soriewe. EWUE 2p
! 3 & T0C Elevation _642.16 ft pate 9/9/92
7 40 '
% §
% L
% @
% ’“
/ \
/ "1 GRAVELLY SILT with sand {ML); medium gray;
> some fine to coarse gravel; little fine to coarse
/ sand; water added (STRATIFIED DRIFT)
i E
% ‘
7 |
% ‘
/ L
/ 50'-‘
% |
% \
% ‘
7 L
_ 5
7% \
R[] [ld GRAVEL with sitt, sand, and cobbles (G W-GM);
;_4'- olive to brownish gray; little fine to coarse sand;
V5™ few cobbles; water added (ADVANCE
/ ] OUTWASH)
/ ik
% St
- \a
/ .i [
/ A=
% Ny
Tatal Depth // AR D
Total depth drilled = 59.0 feet
y 60- _
-e====MHarding Lawson Associates l_og of Boriﬂg and Well Completion PLATE -
fTr=.3 Engineering and Environmental Services
el ol EW-24A - (sheet 3 of 3)
Cedar Hills Landfill
DRAWN JOB NUMBER APPROVED - DATE REVISED DATE
HK 11101-042 11/92




~ickup __2.;2;0_.&-——

Gravel Backfill
0 to 4.5 feet

'7'
%
/|
s
4
Bentonite Surface Seal 1/
from 4.5 to B.1 feet //’
/1

%

/

s

w.‘rc.-‘[\\\"\\\\\\'\\\\\i_w

12-incﬁ-d'mmet.er
Borehole
0 to 37.5 feet

6-inch-diameter
PVC Blank Casing
+2.2 to 21.7 feet

mpan

!

to moist

P

| "1

il

P

- medium sand; damp (TILL)

s I S

|~ trace fine to medium gravel; damp
(LACUSTRINE)

LY

P |

ol

o

L brill Methoa Al Rotary
-o'caé Boring No. EW-30X 51'4]’
3 t‘g 70C Elevation 640.63 ft pate 10/6/92
0—1 STLT with gravel (ML); moderate brown with
mottied orange; elight plasticity; trace fine gravel
and medium to coarse sand; moist (FILL)
‘
A
b
]
\
h |
SILTY SAND with gravel (SM); moderate brown,
fine to medium; some fines; trace fine gravel; wet

SILT with gravel (ML); iottied moderate brown to
gray; little fine to medium gravel; trace fine to

| sILT (ML); medium dark gray; dense; nonplastic;

Ha_rdlng Lawson Assoclales
gineering and Environmental Services

.-

JOB NUMBER
11101-042

Log of Boring and Well Completion
EW-30A

(sheet 1 of 2)

Cedar Hills Landfill
ATE

APPROVED D REVISED
11/92

DATE
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/D3

‘Stickup __2...2._Q_f_t_

Sand Pack 10 x 20
Silica Sand

B.1 to 31.6 feet
Stainless Steel
Ceniralizer

20.9 feet

6-inch-diameter
0.020 Slot PVC Screen
21.7 to 31.0 feet

6~-inch-diameter

Dritl Method _Air Rotary
Boring No. EW-304" 2 /-
TOC Elevation 040.63 ft pate 10/6/92

S Depth f+
Sample

\
| |1 SANDY SILT (ML); medium dark gray; some very
L1 fine sand; wet to moiat (LACUSTR.INE)
\
\
\
A
\
30+

SILT with gravel (ML}; medium dark gray; few to

|
AY
AY

L little fine to coarse gravel; dense; damp
Schedule 40 PVC Blank {LACUSTRINE/STRATIFIED DRIFT)
Casing ] B | {
31.0 to 35.1 feet § ’{/ ' \
Stainless Steel }// ?
Centralizer ZRY%
31.8 feet 2% 1“
/R4 N
Bentonite Pellet Seal |1} |/ 2
31.6 to 37.5 feet |/} V] \
1 V] A
gug
End Cap ? % i
7 ’“
\
% \
Total Depth A E
’ Total depth drilled = 37.5 feet
| 40- - |
- EE= Warding Lawson Associates Log of Boring and Well Completion - ™
t=i=. s Engineering and Environmental Services
i=fval EW-30A (sheet 2 of 2)
Cedar Hills Landfill
ORAWN JOB NUMBER APPROVED QATE AEVISED CATE
BK 11101-042
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117Us

* stiekup _2.30 1t

Gravel Backfill
0 t5 3.2 feel

Bentonite Surface Seal
from 3.2 to 6.2 feet

12-inch-diameter
Borehole

0 to 53.5 feet
6-inch-diameter
PV(C Blank Casing
+2.3 to 8.2 feet
Sand Pack 10 x 20
Silica Sand

6.2 to 19.0 feet

Stainless Steel
Centralizer
7.3 feet

6-inch-diameter
0.020 Slot PVC Screen
8.2 to 17.5 feet

6-inch-diameter
Schedute 40 PVC Blank
Casing

17.5 to 21.6 feet

Stainleas Steel
Centralizer
18.3 feet

EESIANNNNANNY
S ASSONNANNY

o Depth ft
Sample

Dritl Method _Alr Rotary

EW-284 < G

Boring No.

TOC Elevation 638.93 ft Date 9/21'/92

|l | 2ol

| A |
-

Vo
AY

L, IR |

10

Pt P

hY

[l |

| Pt

el

20—

SILT with gravel (ML}; brown; trace fine gravel; dry
(FILL)

SILT with gravel {ML); brown; few fine to medium
gravel; damp (WEATHERED TILL})

SILT (ML); medium gray and mottled orange; trace
fine gravel; nonplastic; damp; moderately dense
(WEATHERED TILL)

SILT (ML); mottled orangish gray; few fine to
medium gravels; soft; damp (WEATHERED TILL)

SILTY SAND (SM); medium gray, fine to medium
-with few coarse sand; few fine gravel; some fines;
wet (WEATHERED TILL}

SILT (ML}); medium gray; few fine to mediumn
gravel; denser; damp (TILL)

= Harding Lawson Assoclates
Engineering and Environmental Sesvices

Log of Boring and Well Completion
"EW-28A

(sheet 1 of 3)

Cedar_Hills Landfill
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prilt Method _Air Rotary

Boring No. EW-28K" Q q h"}
10C Etevation ©038.93 ft  pate 9/21/92

Stickup 2.30 ft

S Depth £t
Sample

<

Bentonite Pellet Seal
19.0 to §3.5 faet

AY

14 SILT (ML); medium gray; slight plasticity; trace
1 clay; damp (LACUSTRINE)

End Cap

o o A s o7 PV

) |

few fine gravel

| ol |

b

30

ol

few fine gi‘avel; trace coarse sand; damp

7 oac] L el | P

2l

| L |

P

SILT (ML); medium gray; moderate plasticity; few
L+ clay; damp to moist (LACUSTRINE) '

AN

\

Y

40

l:-iafdlng Lawson Assoclates . . - - ] ) pmgg!:_' ) ;
FETe s Ercineatng and Environmonta Senes Log of Boring and Wel_l Completion ]
e EW-28A (sheet 2 of 3) '
Cedar Hills_ Landfill
JOB NUMBER "APPROVED DATE REVISED DATE

11101-042 : 11/92




A e Dritl Method _Alr Rotary
A Stickup 230 ft f&.é Boring No. Ew}zﬂfﬁ? q
38 T0C Elevation _638.93 ft . 9/21/92

/// 4077
/ ‘
_ L
% 5
% ‘
/ L
7 ‘
/ |
% 'ﬁ | [{ light brown silt
/ ﬁ,/
/ u| SILTY GRAVEL with sand / GRAVEL with silt,

)= sand, and cobbles {(GM/GW-GM); olive to light

i olive gray, fine to coarse; some fine to coarse sand;

little to few fines; water added to clean hole
/ (STRATIFIED DRIFT)
/ s] d GRAVEL with sand (GW); grayish brown, fine to
b coarse sand; trace fines; water added (ADVANCE
/ V2  OUTWASH)
RfTrt
Total Depth A "“4 K -
Total depth drilled = 53.5 feet
60— .
Harding Lawson Assoclates Log of Boring and Well Completion PLATE
fTig,s Engineering and Environmental Services
S S EW‘—28A (sheet 3 of 3)
Cedar Hills Landfill
DRAWN JOB NUMBER APPROVED DATE REVISED DATE
HY 11101-042 11792
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PROJECT: King County - Cedar Hills Regional Landfill
16645 228th Avenua SE, Maple Vailey, WA

Log of Boring No. E-68

BORING LOCATION: Northing: 169738.56, Easting: 1701596.42

ELEVATION AND DATUM:
656.5 ft above MSL (NGVD29)

DRILLING CONTRACTCR:  Terra Engineering & Construction

DATE STARTED: DATE FINISHED:
8/6/10 8/6/10

DRILLING METHOD:

Bucket auger

TOTAL DEPTH (f): MEASURING POINT:
33.0 Ground surface

DRILLING EQUIPMENT:  Lynx AF-120

VFIRST ; COMPL.

SAMPLING METHOD: Bucket auger [36"

DEPTH TO WATER (R} :
1

LOGGED BY:
H. Shanmugam

HAMMER WEIGHT: NA

DROP: NA

RESPONSIBLE PROFESSIONAL: ;
H. Shanmugam )

REG. NO.
PE 45890

SAMPLES

[]
z

DESCRIPTION

NAME (USCS): color, moist, % by wt., plast. density, structure,

cementation, react. w/HCI, geo. inter,

REMARKS

Sample

Sample

6 inches
OVM

READING
(ppm}

Blows/

Surface Elevation:

13 Landfill cover material consisting of vegetation overtying brown silty

27] sand and grave)
3 Geotextile fabric
4 HDPE cover

TETTTTITTTTT I 0]

103 - Refuse (dry)

Refuse (moist)

PP T TR T T T i T T U TV ET TR I TR T eI T T RR a1

Bottom of boring at 33.0 fest.

FTTETTITTTTITI I T E 3 TAT I T T IIT T T e

OANBOREV {REV. N2007)

AMEC Geomatrix

| Project No. 10031.00006 Page 1 of 1




PROJECT:

King County - Cedar Hills Regional Landfill
16645 228th Avenue SE, Maple Valley, WA

Log of Boring No. E-69

BORING LOCATION: -Northing: 170118,01, Easting: 1701297.77

ELEVATION AND DATUM:
697.3 ft above MSL (NGVD22)

DRILLING GONTRACTOR:  Terra Engineering & Construction

DATE STARTED: DATE FIMISHED:
8/9/10 8/9/10

DRILLING METHOD:

Bucket auger

TOTAL DEPTH {ft,): MEASURING POINT:
51.0 Ground surface

DRILLING EQUIPMENT:. Lynx AF-120

T T
DEPTH TOWATER (1) | FIRST | COMPL.

SAMPLING METHOD: Bucket auger [36"]

1
LOGGED BY:
H. Shanmugam

HAMMER WEIGHT:

NA DROP: NA

RESPONSIBLE PROFESSIONAL: ;
H. Shanmugam ] ]

REG. NO.
PE 45890

SAMPLES

DESCRIPTION

o
z

Sample

1]
cementation, react. w/HC), geo. inter.

ovM
{ppm)

NAME (USCS): color, moist, % by wi., plast. densily, structure,

REMARKS

Blows/
B inches
READING

Sampl

Surface Elevation:

sand and gravel
Geolextile-fabric
HDPE cover

Landfill cover matedal consisting of vegetation overlying brown sifty

Refuse (dry)

Refuse (molst)

Refuse {moist}

TTTEI TP R e TR T TR T T T e T T e T P TR T TR TR T T R I T I T T A T T TR e T T T I TR e e e Ty ATt

DARBOREY (REV. W2007)

I Project No. 10031.00006 | Page 1012

AMEC Geomatrix




PROJECT: King County - Cedar Hills Reglonal Landfill

16645 228th Avenue SE, Maple Valley, WA Log of Boring No. E-69 (cont'd)

SAMPLES

DESCRIPTION

Blows/
6 inches

, react. wiHCI, geo. inter.

OvM
READING
(ppm)

NAME (USCS): color, molst, % by wi,, plast. density, structure,
cementation

REMARKS

I— Sample

1

- Bottom of boring at 51.0 feel.

TR TR T T T T T T T T T T e v a T T T YR T e R P T T A T T LR VT R R T T T T P T TN T TR T RE T T A T T E e J T TR T TP ITERT AT TREEY

OANBOREV (REY. 82007)

[ Project No. t0031.00006

Page 2of 2




LOG OF EXPLORATORY BORING

PR%JECSPI;IAME Cedar Hills Landfill: Gas Probe Installations II?ORING NO. GP-8
LOCATT AGE 10F2
DRILLED BY Tacoma Pump & Drill REFERENCE ELEV. 640.00°
DRILL METHOD  Air Rotary TOTAL DEPTH 60.00".
LOGGED BY P. J. Rowland DATE COMPLETED  4/30/88
Ap® |y ] Bjritho-l  wELL LITHOLOGIC
Ge® | xo{w
8 E':‘,‘ E"- E_' LOGIC | DETAILS OESCRIPTION
el |Uz|E
el 3 u o5 % COLUMN
. —] 23333 B3840 0.0- 8.0 feet: FILL (FILL)
l R Re-worked soil and wood fragments (not
E p— SR : garbage)
- e
E Nt 8.0-13.0 feet: GRAVELLY SAND AND SILT
- , 1 { I {GM)
= —] L] Brown, fine to coarse sand; medium to coarse ]
= — gravel; up to 30% silt. Moderately graded, :
— 15— [ moderately dense, well rounded grains. ‘
[~ =1k WEATHERED GLACIAL TILL !
- =il 130 - 400 feett GRAVELLY SANDY SILT
2= (GM) :
- — Lk Gray, fine to coarse sand and gravel; 50% very
— —.Lr fine sand/siit matrix; 10% cobbles/boulders.
- b P 2 Poorly graded, dense, rounded gravels,
— 25—k increase in gravels below 30 feet.
- s B = GLACIAL TILL
9 E
— 30—
3 =gl
SRR S
e i
- s MR SN st s
- 40— pi3ass
- — 3333l 40.0 - 53.0 feet: SAND AND GRAVEL (SW)
[ — Gray to brown, fine to coarse sand and gravel;
- —] occasional cobble\boulder, Stratified, well
= 45 —_] graded, moderately dense.
- 50 ——
REMARKS ,

\ SYEEL-EOMARDS /EMCON

Boring back filled with a mixture of drill cuttings and bentonite chips

<21-02. 03, S22 L IE NS /11/A%




LOG OF EXPLORATORY BORING

—

PROJECT NAME  Cedar Hills Landfill: Gas Probe Installations BORING NO. GP-8
LOCATION . PAGE 20F2
DRILLED BY Tacoma Pump & Drill REFERENCE ELEV. 640.00°
DRILL METHOD  Air Rotary TOTAL DEPTH 60,00
LOGGED BY P, J. Rowland DATE COMPLETED 4/30/88
Q¥ | .l BrrTHo-|  vew LITHOLOGIC
ggﬁ Elo | 4| wosie | verans CESCRIPTION
g5u | 87 | &|com
- 400 - 530 feet: continued from previous page.
- o = 1§30 60.0 feet: SILTY SAND AND GRAVEL
- — Brown, fine to coarse sands and gravels; 25%
- — “very fine-sand/silt; occasional cobble /
C oo boulder. Poorly graded, stratified, moderately
S — dense, dry.
- = GLACIAL ADVANCE OUTWASH
- — Total depth 60.0 feet.
- 65—
P *
- 70— .
- 75—
- 80—
SRR
=
- 95—
- 100—
= 7

Boring back filled with a mixture of dritl cuttings and bentonite chips

CUCET —CTMIADNC JAWCNN




AL " LOG OF EXPLORATORY BORING

PROJECTNAME  Cedar Hills Landfill: Gas Probe Installations BORING NO. GP-15
LOCATION _ : PAGE 10F2
DRILLED BY Tacoma Pump & Drill REFERENCE ELEV. 618.00°
DRILL METHOD  Air Rotary " ' TOTAL DEPTH 89.00°
LOGGED BY P. J. Rowiand : DATE COMPLETED  4/11/88
Qa9 |z, pluimio-]  veL LITHOLOGIC
8}""—? E{ Al Locrc | oerares DESCRIPTION
eSu OF ?& coLuMN
- =N ] 0.0- 160 fect: GRAVELLY SAND AND SILT
- Ry R (GM) '
- = Ll 1 i Brown, fine to coarse sand; medium to coarse
- s Fatt 1 gravel; up to 30% silt. Moderately graded,
- e L moderately dense, well rounded grains.
— — Saturated at 14 feet.
- — WEATHERED GLACIAL TTLL
- 10 —{T3. -
= SnE
= is——TLETE
= e o 160 - 320 feet: GRAVELLY SANDY SILT
- 20— Gray, fine to coarse sand and gravel in a very
- st i o ll fine sand/silt matrix (50%); 10%
— e i cobbles/boulders. Poorly graded, dense,
o =T rounded gravels, saturated at 32 feet.
. 25 —Ft.E° GLACIAL TILL
:.:— pp— _‘=l:a= b1 4
S e
- s | P8 0 e ———— e =
= e SEAEAIH 4-925 = 780 Feet "SICTY SAND AND GRAVEL
E = (5M) _
- I[5—F| ¥ Gray to brown, fine to coarse sand and gravel;
- i silt interbeds; occasional cobble\boulder.
- gpensn HE . Stratified, well graded, moderately dense,
E s HE saturated in sand and gravel horizons ?
- 40— GLACIAL DRIFT
— 45—
50—
REMARKS

L SWEET-EDMARDS /FHCOH S21-02,03,52123.CIF. 05/11/82




LOG OF EXPLORATORY BORING

PROJECT NAME  Cedar Hills Land§ll: Gas Probe Installations BORING NO. GP-15
LOCATION PAGE 20F2
DRILLEDBY . TacomaPump & Drill -REFERENCE ELEV. 618.00’
DRILL METHOD  Air Rotary : “TOTAL DEPTH T 89.00°
LOGGED BY P. J. Rowland DATE COMPLETED  4/11/88
0p® | x| Bjrivio-| e LITHOLOGIC
%Ed EE & | Losic | oerans DESCRIPTICN
gg% az g COLUMK
- =3 32.0-78.0 feet: continued from previous page.
- s
= e}
=
5_ 70 '“_E . :tna'case m silt below 68 feet
= s
3 soé = 780 89.0 feett GRAVELLY SAND (GW)
o = Brown fo gray, fine to codrse gravel sand; trace
- B et " of silt. Bedded, well graded, well-rounded
- T -grains, moderately loose, dry.
SR S ~ _GLACIAL ADVANCE OUTWASH
E—. % _é Total depth 89 feet.
| SRS
100 — ,
.
REMARKS

s mem mew smmeaw e e f1e /00




LOG OF EXPLLORATORY BORING

P%&ET%SAME Cedar Hills Landfill: Gas Probé Installations BORING NO, GP-16
L PAGE 10F2
gRﬁED BY oD I?rwl?;a Pump & Drill RgFERl;:)NCE ELEV. 627.00"
.. DRILL METHOD  Air Rotary : TOTAL DEPTH 70.00°
L.OGGED BY‘ P.J. Rowland . . DATE COMPLETED 4/13/88
O | ¢} fLimo-| L LITHOLOGIC
c%)}gg’; i | ) wostc | oevans DESCRIPTION
&30 | o7 | §| oo |
- o B S I8 0.0- 140 feet: SILTY SAND AND GRAVEL
S oW *
: —1 {13 Brown, fine to coarse sand and gravel; up to 30%
- s—{F1E silt; 10% cobbles. Moderately graded,
- 1§ ¥ moderately dense, well rounded grains.
= e EHE -~ WEATHERED GLACIAL TILL
= 10— ¥
- = 140 d0teer GRAVELLYSILT (GB)
o s : ’fm' Gray, fine to coarse sand and gravel; 50% very
— = 1 fine sand/silt matrix; 10% cobbles/boulders.
- — Poorly graded, dense, rounded gravels.
— 20w, | . GLACIAL TILL
g === '
=
SR e
3 ==
- 30— ™=
- e
- eV
E s
- =
: =t
S
- |
- s
50 —] 53 400 - 500 feerr DESCRIPTION on next page
REMARKS |
LﬂEE[—MARD‘F/EHCOH

S21-02, 0%, 52123 e, 05/ /me. s
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LOG OF EXPLORATORY BORING

PROJECT NAME  Cedar Hills Landfill: Gas Probe Installations

LOCATION
DRILLED BY
DRILL METHOD  Air Rotary
LOGGED BY .P. J. RoMand

‘Tacoma Pump & Drill

BORING NO. GP-16
PAGE 20F2
REFERENCE ELEV. 627.00°
TOTALDEPTH = 70.00°

&

. DATE COMPLETED  4/13/88

‘ 000 | x.o ] BLrmHo-]  weet LITHOLOGIC
§E§ EiC | ] wostc | ocerans OESCRIPTION
Z3U | &7 | g| coum
- = § 49.0 - 550 feet: SILTY SAND AND GRAVEL
= = (@M
- Ll Gray, fine to coarse sand and gravel; sift
E S THTE “interbeds; occasional cobble\boulder.
- aven Badeontti 5 Stratified, well graded, moderately dense,
- T -~ saturated in sand and grave! horizons.
TN GLACIAL DRIFT
- = pr 550-70.0 fect GRAVELLY SAND (GW)
3 e = Brown, fine to coarse gravel and sand. Bedded,
= =T well graded, well-rounded grains, moderately
ER e et loose, dry. '
- = 2o e GLACIAL ADVANCE OUTWASH
Y e Total depth 70 feet. -
- 75— :
B s
- 85—
- 90—
- 95—
- 100— oy
= = .}
v
REMARKS a7



GP-17
10F1
43,00°
3/30/88

REFERENCE ELEV. 622,00

TOTALDEPTH .
"DATE COMPLETED"

'BORING NO.
PAGE

LOG OF EXPLORATORY BORING

I
1
L} .
! L
s 3 : . 4
. ¢ .
A7 B 1.1, 24345
e 3yd% 5L 1%
.n |0 f wd -] d..w cm
$EHS 58 S
= BTO | B e = 2 >4
B > v 3 E3 23
o g v dem HSm.an Mﬂo‘.mmm
g |i» 8E§BP P o 8o m o 23
- o t m'dﬂ m ! mw_
mm_ m mmwm m mmmwm mmmmc
. QO -.W tn.SV m- !C mb.
R FIERE FET RS 55185 |
88%, - g 52 9
g mmm "mmmm¢. &Gy 3 W
2SN T ' Re B2 g285 &
78gEE B4R 1§23 3
=] . - n T
jo m "1.6 ‘ m 0 =
...... NN
W__._ m T T %W/////%///M//%/M/%%//ﬂ A.h 4
vy <1hll 11.l‘///‘lftrf.",7‘f/”/ﬁkﬁ.’l’lfdﬂﬁ”’k’“F’/lwflklnllﬂ/llﬁ F 4. '..- .-... .... -n- - .. -.. ._... ..
TRl e e e e s
szwas | [TTTTTTTT T T T T T T
Wiuad n = K ] Q ] 3 = 2 8
s30T
g3 LYM |
anomc _~._—_____.___.__gg_m___.__n____b_.q___H___q___P___n__m_*—q_a__—__—___mﬂ_.__________u__-q_____—_u__u__

Air Rotary
P. J. Rowland

TRP.EAD

DRILL METHOD
LOGGED BY

DRILLED BY

LOCATION

PROJECT NAME  Cedar Hills Landfill: Gas Probe Installations

217 0%, 52125, CIE, 05 /A7

REMARKS

| sureT—ETvARDS ZEMCON



LOG OF EXPLORATORY BORING

PROJECTNAME  Cedar Hills Landfill: Gas Probe Installations BORING NO. GPr-18
LOCATION PAGE ’ 10F2
DRILLED BY Tacoma Pump & Dnll REFERENCE ELEV, 585.00°
DRILL METHOD  Air Rotary TOTAL DEPTH =% - 58.00°
LOGGED BY . _.l' Roviand . DATE COMPLETED 3/28188
Qp W0 ] Blorio-]  weELL . LITHOLOGIC
A S R
:ODE g 'n_."- d LOGIC | DETAILS DESCRIPTION
&34 | o5 I COoLLN
- =1k 0.0 - 22.0 feet GRAVELLY SILT (GM)
= — Brown, fine to coarse gravel; up to 20% sand;
- {4 : 50% silt; 10% cobbles. Moderately graded,
. §5—] 5 ‘ moderatclydense, well rounded grains, dry.
- s’ WEATHERED GLACIAL TILL
t o ¥ % .
o 10— 2
- :‘g_-cn- 7
? | $e ;
- pa— L 7
— 15— [t 7
- =il R -
= =T
- 20— e | | a
E el B B o e — -
s g?ﬁ: 22.0- 410 feett. GRAVELLY SILT (GM)
— 25— 11 Gray, fine to coarse sand and gravel in a very
- T, fine to fine sand matrix; 10%
— "':4:: cobbles/boulders. Poorly graded, dense,
- e rounded gravels, dry.
— 30—k  GLACIALTILL
- s ) ‘Increase in cobbles and boulders below 33 feet.
=~ 35—k
— 40— 44
- e Rt 41.0- 580 feet: GRAVEL AND SAND (GW)
- T Brown to gray, fine to coarse gravel and sand;
o 45" 10% silt; 10% cobbles, Bedded, well graded,
- —] 5= well-rounded grains, moderately dense, dry.
= e E_--'r- GLACIAL ADVANCE OUTWASH
E soTE .
REMARKS .SI

mm i mm mm e = am e fas OO




LOG OF EXPLORATORY BORING

BORING NO. GP-18

PROJECTNAME  Cedar Hills Landfill: Gas Probe Installations
LOCATION PAGE 20F2
DRILLED BY Tacoma Pump & Drill REFERENCE ELEV, 585.00°
DRILL METHOD  Air Rotary TOTAL DEPTH 58.00°
LOGGED BY P. J. Rowland DATE COMPLETED-  3/28/88
oo Sl ] ER ALl B LITHOLOGIC
zE 1 i T
3 W | hw | gl{ LooIC | DETAILS DESCRIPTION
gSu | U= % | cours
- =iz 41.0 - 58.0 feet: ' continued from previous page.
-~ -z
: ==
— S5z
E = e
- — Total depth 58 feet.
o 60—
- 65—
— 70—
Y
- 80—
- 85—
=
- 95—
- 100 —
REMARKS

Y ST 1A NS ATWON

S21-012.0%.52123.% lf‘ﬂ‘i{ﬂ/ﬂ‘? y

,



LOG OF EXPLORATORY BORING

PROJECT NAME  Cedar Hills Landfil: Gas Probe Installations BORING NO. GP-19
LOCATION ‘ PAGE . ‘10F1
 DRILLEDBY .  TacomaPump & Drill REFERENCE ELEV., 525.00°
DRILL METHOD  Air Rotary TOTALDEPTH 7075 40.00" &
LOGGED BY P. J. Rowland DATE COMPLETED = 3/26/88
Qe 9 |z - @lurmo-| vl LITHOLOGIC
agg b | g'| wosIC | pETAILS DESCRIPTION
gSu | 8z E coLuMy
- E | 0.0-11.0feet: SILT, SAND AND GRAVEL
= =i I oM
- |1 1 Brown, up to 50% fine to coarse sand and gravel;
= s—F 1t up to 50% silt; trace of clay. Moderately
- —I% graded, moderately dense, well rounded
o e 4 = grains, saturated at 8.0 feet.
- e EE WEATHERED GLACIAL TILL
| S e A £
o s 1N 110 - 270 feet: SANDY, GRAVELLY SILT
T e
— 15 —*t Gray, fine to coarse sand and gravel; up to 50%
- =T silt; 10% cobbles/boulders. Poorly graded,
— — 7L dense, rounded grains, dry ?, increase in
- e o Wl iy gravel toward base,
= 20— L5 GLACIAL TILL : ’-
= =
- —EN
- 25— ese-] |1 B3
: —'F=5Y 77| 270400 feet GRAVEL AND SAND (GW)
- 30— o= Brown, fine to coarse gravel and sand; 10%silt;
C = 'E";- Bedded, well graded, well-rounded grains,
oy p— __:'7-'* moderately dense, dry. o
N P GLACIAL ADVANCE OUTWASH
= 35— 5=
- ==
- — Total depth 40 feet.
- 45—
REMARKS

M



r | LOG OF EXPLORATORY BORING

'PROJECT NAME  Cedar Hills Landfill: Gas Probe Installations BORING NO. GP-20
LOCATION PAGE 10F2
DRILLED BY Tacoma Pm:np & Dnll REFERENCE ELEV. 493.00°
DRILL METHOD  Air Rotary- TOTAL DEPTH 95.00°
LLOGGED BY P. J. Rowland DATE COMPLETED 3/29788
- On 0 ] @®lurmo-]  wvew LITHOLOGIC

§§m’ BI-_E § rocic | oerais DESCRIPTION

559 | 8z | &|coumm
3 = 1 0.0-280 feet. SILTY SAND AND GRAVEL
ol owwm (SM)
- — 1 Brown, fine to coarse sand; medium to coarse
ol s—F:H: | gravel; up to 50% silt; 10% cobbles.
~ —F¥ 13 Moderately graded, moderately dense,
»l M 3 8 H E 5 sub-rounded.
- = EAEH WEATHERED GLACIAL TILL
- 10— §i§ .
E—- -:E Slightly damp at 12 feet.
e
- 20—
— s—|§l§ H o
- == 3y Saturated at 26 feet
- —{ 470807 4s0fect GRAVELLYSIT (GM)
- 30— L=k Gray, fine to coarse gravels in a very fine
- —J ik sand/silt matrix; 10% cobbles/boulders. Poorly
il pp— graded, dense, rounded gravels saturated in
- st places ?
[ 35 —1df GLACIAL TILL
S i
- 40 —Jad
= s/ | | m s m e T
- —¥ 450 - 85.0 feett DESCRIPTION on next page.
— 50 ==

REMARKS
\SHEET-EDMARDS /EMCOH $21-02.03%,52123.CIF. 05/11/82




T OG OF EXPLORATORY BORING

PROJECT NAME  Cedar Hills Landfill: Gas Probe Installations BORING NO., GP-20
LOCATION ' _ PAGE 20F2
DRILLED BY ‘Tacoma Pump & Drill REFERENCE ELEV. 493.00
DRILL METHOD  Air Rotary =~~~ TOTAL DEPTH 95.00
LOGGEDBY - P. J. Rowiand DATE COMPLETED 3729188

Y .
w, o
e

Qe | x - Slurso-j el LITHOLOGIC
3}5{%1 tijgl| wosic | oETAILS DESCRIPTION
ESW | OF | g [ co |
- =it 450 - 850 feet: SILTY SAND AND GRAVEL
3 = EAE: (M)
- posem A B & Gray, fine to coarse sand and gravel; up to 30%
- ST silt in interbeds; 10% cobbles/boulders.
- pos o B 8 M " Stratified, well graded, moderately dense,
- e K EE saturated in sand and gravel horizons below 70
o —Ht feet.
- e HEdE GLACIAL DRIFT
= e
=
Y e A EH E
=
- S TS I 850~ 950 fect SANDY GRAVEL (GW)
- == Brown, fine to coarse sand and gravel. Bedded,
o e L well graded, sub-angular to sub-rounded
- — Sz grains, moderately oose, dry.
- —Hx= GLACIAL ADVANCE OUTWASH
? % — Total depth 95 feet.
= 100—
REMARKS




Aspectconsutting

Monitoring Well Construction Log

MONITORING WELL CEDAR HILLS PERCHING INVESTIGATION -REVISED DENSITY.GPJ April 18, 2010

ph ; Project Number Well Number Sheet
.
s 040122 GP-56 10f 1
Project Name: East Perched Zone Memorandum Ground Surface Elev 641.07
Location: Cedar Hills Regional Landfiil, King County, Washington Top of Casing Elev. £43.57
Driller/Method: Boart Longyear / Rotary Sanic Depth to Water (ft BGS)
Sampling Method:  Continuous Core Start/Finish Date 10/21/2009
Depth / ] pID | Blows! | Material iof Depth
El(egi?)on Borehoie Comatetion ??pmaﬁlg Tests {pom) & ?y:g Description [l‘%l
Above ground k‘ﬁ Y/ Topsoit
completion, &" dia Weathered Till
1640 steal monument Medium stiff, slightly molst, red-brown, slightly gravelly, T 1
Concrete (0-2) sandy SILT (ML}; iron oxide staining.
2 Jeme Hard, sightly moist, light brown, siighly sandy, gravelly |
Bertanite grout {2'-3'} SILT (ML)
3 te3s - 3
Bantonite ¢hips (3'-5)
4 T 637 1" schadule 40 PVC -4
casing {0-6) Bec sandy
5 1636 15 -5
1 [F-1 1020 silica sang
6 +e3s |- . €% K] T e e T T T T o e ] - 6
o =R d Dry, brown, siity, sandy GRAVEL (GM); fine to coarse
<. PLYL)] sand, fine to coarse gravel.
- &
7T 634 |t L. 7
o b 4
. [ o
8-Tsas | £4%4 - 8
- Jks
9 tea | é.' 9 - 9
. Z::
104 e3¢ [ E5] 1" senso pve il ¢} Fla] Becomes light brown. Lo
3.} sereen, 0.020" slot Pl B e e ]
- {6169 Moist, brown SILT (ML); with iron oxdde staining, trace
630t sand, trace fine gravel. TN
S {i Oy, light brown, silty, gravelly SAND (SM). |
12t 629 - 12
BER Sy ot iawn, Sy ravely,sandy ST |
13762 |- H- - {SM-ML); some dark brown and iron oxide staining. 13
144627 [ - 14
154 626 [:- - Till 18
Hard, skightly moist to moist, dark gray SILT (ML).
PVC end cap {167 +18
T17
T18
Bentonite chips 3 19
(1820 ‘ Becomes very moist.
- 20
Bottom of boring (20°).
21Te20 +21
22T 619 122
23t 618 -23
24Te17 24
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Loggedby: JTL
No Recovery Y static water Level
g ) cyveter Approved by: EVVIM
[]] Continuous Core ¥ water Level (ATD)
Figure No.  A- 21




MONITORING WELL CEDAR HILLS PERCHING INVESTIGATION -REVISED DENSITY.GPJ April 19, 2010

Aspectconsulting

Monitoring Well Construction Log

oA Project Number Well Number Sheet
+ 1t
s 040122 GP-58 1 of 1
Project Name: East Perched Zone Memorandum Ground Surface Elev 637.56
Location: Cedar Hills Regional Landfifl, King County, Washingten Top of Casing Elev. 539.81
Driller/Methaod: Boart Longyear / Rotary Sonic Depth to Water (f# BG3)
Sampling Method:  Continuous Core Start/Finish Date 10/20/2008
Depth f : .
] Sampl PIC | Blows! [ Material inti Depth
Elff;ae‘tl)m Borehole Completion T\?:;ﬁ S Tests (ppre) o Tupe Cescription i
Above ground ALY Topsoil
837 completion, B" dia I Fil
stesl monument Slightly moist, dark brown to brown, slightly sandy, very T 1
Concrets {0°2) gravelly SILT (ML); mostly fine gravel, fine to coarse sand. ,
Bentonite grout 2-3
-3
Bentonite chips (3'-5'
1" Sch 48 PVG casing PIY3 P Stightly moist to moist, gray to dark gray, sandy, silty
R o] GRAVEL (GM); fine to coarse sand, fine to coarse gravel. 1+ 5
-1 10-20 silica sand DI
-} (5209 3180, .
S
i -7
M1
8 .
b k] Becomes moist and dark gray (8.
i- 3
C
] aereon 0,020 511 bl K| Dark brown silt, scattered roots and organics (8-10). °
(&-167) i E.> : 1o
PI Il Boulder (10-11).
e
TITI4] Siaftly moist, olive gray to browm, sity, sandy GRAVEL to | @
1B very gravelly SAND (GM-SM); fine to coarse sand, fine
1311 gravel to cobbles. T12
- P
As +13
33k
.18
1l i1 Boulder (14-15). 14
3
T Til 15
- | 1] Moist, olive gray, silty, gravelly SAND (SM).
':. PVC end sap (16.2) 16
T Wioist to we, ciive gray 1o brown, sightly sify. gravelly 1 '/
Fi| SAND (SP-SM) mostly fine sand, some coarse sand.
wetandsity. _________________] -
Maist, brown, slightly sandy SILT {ML); trace gravel,
mostly fine sand. - 19
= 20
Bottom of boring (207).
21
616
22T 22
615
231 23
614
241 24
613
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  JTL
No Recove ¥  Static Water Level
@ . ry tatic Water Leve Approved by: EVVM
[l] Continuous Core hYA Water Level (ATD)
Figere No.  A-23




Aspectconsutting

Monitoring Well Construction Log

MONITORING WELL CEDAR HILLS PERCHING INVESTIGATION -REVISED DENSITY.GP.! April 19, 2010

e wat Project Number Well Number Sheet
.
serh e 040122 GP-60 1 0f 1
Project Name: East Perched Zone Memorandum Ground Surface Elev £33.68
Location: Cedar Hills Regional Landfill, King County, Washington Top of Casing Elev. 635.84
Driller/Method: Boart Longyear / Rotary Sonic Depth to Water (ft BGS)
Sampling Method:  Continuous Core Start/Finish Date 10/23/2009
Depth / .
E!;E:;%lti)on Borehole Gompletion ?3911;;’:'!3 Tests (;;E\) Elﬂgsf M_?;;r;al Deseription D?ﬂ%m
Above ground LA Tepsoil
633 completion, 8" dia Fill
17 steel monument Stiff, brown, moist, gravelly, sandy SILT (ML), scattered 1
roots and organics, iron oxide staining.
63z Concrate (02,5
24 - 2
631
3T Bertanite grout 3
620 (2.5-5)
44 - 4
"Sch40PVCcasing [T | 1 | MHHHH e e e e e s s e i e o — ]
629 (0-8) Loose, slightly maist, dark brown, slightly gravelly, sandy
1 T 1SILT (MLY; abundant organics, gravel mostly fine_ _ __1T"®
I Hard, moist, dark gray, slightly gravelly, slightly sandy SILT
626
6T Bentonite chips (ML); abundant roots L 6
(56 5
627 B
™ | 10-20 silica sand Weathered till 7
626 | {6.5'207 Hard, slightly moist, olive gray, gravelly, sandy SILT (ML),
8+ fine to coarse gravel, fine to coarse sand. -8
625
9 -9
824
10 11 -10
623 »
11+ -1 1" Sch 40 PVC e e e i i s e
"} sereen, 0.020" slot 41 Slightly moist, olive gray, sandy, very silty GRAVEL (GM);
22 | R e fine to coarse gravel.
12+ ¥ Gray. T12
biY
621 ¥y Plal¢ Olive gray.
13+ é.’ ey 713
% >¢i‘ Bri
620 | - " Brown.
141 ¥ t14
o19 |- %;‘ 5
15+ HH q ~15
. o 9
18 |7, S 1 &
T | i»‘ | Becomes silty, very sandy. 16
817 | I l
171 - b+ =17
b 4
618 {7, 7. q q
18+ ., 1 PVC end cap M Tl 18
815 : Hard, slightly moist, dark gray, sandy, gravelly sitt (ML);
191 : fine gravel to cobbles. T19
gta
207 | Battom of boring (20, 20
613
211 T21
512+
22 122
611
23+ +23
810
24+ T24
600
Sampler Type: PID - Photoionization Detector {(Headspace Measurement) Logged by: JTL
Q Mo Recovery ¥  Sstatic Water Level

[[I Continuous Core

Y water Leve! (ATD)

Approved by: EVWM

FigureNo.  A-25




MONITORING WELL CEDAR HILLS PERCHING INVESTIGATION -REVISED DENSITY GP.J Agril 19, 2010

Aspectconsuting

Monitoring Well Construction Log

i 5 Preoject Number Well Number Sheet
aarh + water
040122 GP-62 1 of 1
Project Name: East Perched Zone Memorandum Ground Surface Elev 563.35
Location; Cedar Hills Regional Landfill. King County, Washington Top of Casing Elev. 565.28
Driller/Methad: Boart Longyear / Retary Senic Depth to Water (ft BGS)
Sampling Method:  Continuous Core Start/Finish Date 10/21/2009
Depth / ] )
h Sampl PID | Blows! |Material i Depth
El(e;;aettl)on Barehole Campletion T::‘eﬁg Tests {ppm) Y Typea Description: p ff)
563 Above-ground By ’ﬂ' Topsoil
completion, 3" dia 4 Fill
14 stest monument b1 Very moist, dark brown, very silty, very sandy GRAVEL T !
s62 341 (GM); abundant roots, fine to coarse sand
Concrete (0'-2.5% a1
24 2 L 2
ssthN RN ikt b WwBY e
Bentanite chips Dry, brown, very gravelly, very sandy SILT {SM-ML); fine
37 560 253 [ 1] ] to coarse sand. -3
Bentenite grout " Dl-i_l] _(;.hﬁtgr E E’)_ _________________ 4
T ss0 St T4 0] Dry, light brown GRAVEL (GW): trace sit, trace cobbles,
50‘.30‘3 trace sand, fine o coarse gravel,
5T 558 Bentanite chips {1k Woeathered Till 5
(4.5-7) P ?3 ['H Dry, light gray, silty, very sandy GRAVEL (GW-GM); fine
6+ 1" Sch 40 PVC casing 85 311 to coarse sand, fine gravel to cobbles. -6
857 (©-8) xeats
i 8:18 L -
7 Tssal-] [-] 10-20silicasand  0]d
A I o ' b bt
-1 (7-19.6) ool
8T B - ] i, - 8
585 I X=3kE
B
9- L -9
554 P ST} Trace wood, trace organics; slight iron cxide staining;
104 11 8,, @} mottled texture. L 10
553 aikf) Till
P oPb Dry, light gray, trace to slightly silty, sandy GRAVEL
11+ 59 é. (GW-GM); fine to coarse sand, fine to coarse gravel. ™11
582 - 98‘.:%,‘2 Abundant coarse sand.
12+ ] 1" senanpve 1 Lo
551 "] sereen, 0.020" siot b é,’ ] Iron oxide staining; trace roots.
ol | (618) 118 L3
850 | % c:%' \i Cobbles.
1
+ 2 14
" 548  pi]
y34] Becomes sier; cnushed rock sightyy motted sit. ___ L -
15 548 [ >8000 Slightly moist, olive gray to brown, sandy GRAVEL (GP);
. 4 gggg trace silt, fine to coarse sand, mostly coarse, fine to coarse
16+ = ;gggg gravel, moestly fine. _ 186
547 |- pPA O A0
- b2026
¢%o ; ; ini
174 - Eg§8§ Yellow-red iron oxide staining 17
546 | o206
. )OO [+ Bec br i .

1 ' 2020 Becomes brown and slightly sity | B
18T, [ I | PYO e e Mol oak brown ST ML I
SN bad{ 4 Very moist, brown to olive gray, silty to very silty, sandy
187 s4a 263 2 [ GRAVEL (GP-GMY); some reddish iron mdde staining. T19

N o]

" 1l Eg;; 4| Becomes very silty 20
543 Bottom of boring (20°).

21+ T21
542

22 $-22
541

23T T23
540

241 124
539
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Loggedby:  JTL

@ No Recovery X Static Water Levl

Approved by:  EVWM

m Continuous Core

¥ Water Level (ATD)

Figure No,  A-27




< woet, Edwarde & Assodetes, 1ne.) BORING LOG

PROJECT Cedar Hills - A.T.C. Gas Probes - Page.l of 1
{ ocation South of South dormitory : Boring No. _SP-ATC-5 '
Surface Elevation - Drilling Method 2ir Rotary
Tota! Depth 21 feet . Drilled By Hayes Well Drilling
Date Completed 10/7/86 lLogged By D.E. Mills
' PENE~- | sampe | Perme- ' -
WELL DETAILS | TRATION | DEPTH ABILITY | symaot LITHOLOGIC DESCRIPTION WATER
X TIME/ (FEET)- TESTING QUALITY
RATE NO.| TYPE : )
~—-~4 0'-8" Fine sandy SILT (ML) ,
brown, moist. Variable
X ‘contents of fine .sand;
,‘ = trace coarse sand. Trace
£ X . fine gravel {to 0.75 in.),
c o - = subangular.
] =
o ou =
noe -5 1l | Grab =
L€ E
o :_.
31 -
g5 ' ' ‘
- 8'-15"'" Gravelly silty fine
§ SAND {SM), brown, moist. _
E 10 | 2 |Grab Gravel to.0.75in., rounded]
el§ ' Trace medium to coarse
% sand.
L3
b
|
]
£ ‘ ‘
R aF s 3 |Grab 15'-21' Silty fine SAND
NERRE Y (SM) , brown to grey-brown
T § 5 E at 21', moist. Trace fine,
. < E rounded gravel. Trace
[- =0} & coarse sand.
et} el {WEATHERED TILL)
g ’: q° 4o
5"..::_&“. 20 4 | Grab
E * l- ' Bottom at 21 feet
: i
FY RN Y RF -
‘_: E aw
< CRR
} Sew L.
R e 25
o T
g NLE
A s8d
s
[ gﬂ";
L
S8 L -
%
; RS
. c L¥




BORING LOG

| F’ X Sweet, Edwerds & Associates, Inc. )

Locationterth of Administration Building

Surface Elevation

PROJECT Cedar Hills - A.T.C. Gas Probes . Page_1 of__1

Boring No. _GP-ATC-7

Drilling Method 2ir Rotary

Drilled By Hayes Well Drilling
Logged By D.E. Milis

o — —— ————

WATER
SYMBOL LITHOLOGIC DESCRIPTION QUALITY

Total Depth 22 feet
Date Completed _10/7/86
S q
PENE -~ ‘SAMPLE | PERME-
WELL DETAILS T‘.‘r‘:‘;’sof" ?fgg;; ' ABILITY
. RATE No.| Tvpe | TESTING
ﬂ
ﬁB
F
2'a
o5
) 5
-g
&3
~f
ol
38
¢
1 2
B H
1 9
1 10
i &g
3 =218
4] 1o 5
Z fg &
[ 7] “. e
2 +1 8
'E': [
-4 2 15
470
R B
% I
| 7
1is
By
sjol
r‘.?':° of
5.‘::,',' 1 20
hetes 4o
Ed 'a
ol ° =l
Ypros,
3 | .
e uon
5 £k
& L
b, =88 1%
s C e
¥ 5Ty
s Lo
o N
o o=
8 o
LR+
L]
: &3
n 58%
nek
~ um
c LS

{1 0-10' Silty fine to medium
SAND (SM), orange-brown, .
moist. Trace fine gravel
{(to 0.5 in. diameter),

1 subrounded.

10-13* Slightly silty
gravelly Iine EKND {SpP-SM) "
grey~biown, moist. Gravel
{ fine to medium rounded.:
| _(WEATHERED TILL). ___|
13-19* Slightly silty
gravelly fine SAND (SP-SM)
grey, moist. Gravel fine
q to medium {to 1-in.),
? rounded.

19-22' Fine sandy SILT (ML)

blue-grey, wet. Trace fine
gravel. (UNWEATHERED TILL)

Bottom at 22 feet.

SEA-300-02a



CHRLF Environmental Control Systems Modifications Project King County Solid Waste Division
East Perched Zones Remedial Investigation and Feasblity Study Work Plan April 2015

APPENDIX B

Site Analytical Data (as CD)



CHRLF Environmental Control Systems Modifications Project King County Solid Waste Division
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APPENDIX C

Individual Constituent Extent Maps
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Maximum Concentration in Groundwater for Most Recent Sampling Year: :<] Approximate Extent of Wetland Areas

. Detected Above Screening Level

\_-

@

Not Detected

Exploration Type

SAMPLE LOCATIONS WITH PRELIMINARY
SCREENING LEVEL EXCEEDANCE (0.058 ug/L):

MW-47 (6.46)-14°

Exploration Location

Project Location

D Landfill Cover Limits

-

L_? Property Boundary

300

600

1 Groundwater Extraction Well
Dissolved Arsenic East Shallow Perched Zone EE
®  Perched Zone Monitoring Well Concentration in (ug/L) Py
Two-Digit Sample Year- Northeast Shallow Perched Zone
©  Perched Zone Piezometer
SAMPLE LOCATIONS WITHOUT PRELIMINARY Seasonally Saturated Till/Lacustrine Unit
® Regional Aquifer Monitoring Well SCREENING LEVEL EXCEEDANCE: Extent of Dissolved Arsenic in Shallow bec.2014 PROJECT NO.
Exploration Location—MW-75* ?" Indicates Less Certainty in Zone Boundary N 130088
Asterisk denotes a non-detect with reporting éﬁ,&?g: Perc h ed ZO n e G ro u n dwater FIGURE NO.
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King County, Washington B
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Maximum Concentration in Groundwater for Most Recent Sampling Year:

. Detected Above Screening Level
SAMPLE LOCATIONS WITH PRELIMINARY

SCREENING LEVEL EXCEEDANCE (0.058 ug/L):

MW-47 (6.46)-14°

Dissolved Arsenic
Concentration in (ug/L)

O Not Detected

Exploration Type

. Exploration Location
1 Groundwater Extraction Well P

Perched Zone Monitoring Well
Two-Digit Sample Year-

SAMPLE LOCATIONS WITHOUT PRELIMINARY
SCREENING LEVEL EXCEEDANCE:

Exploration Location—»MW-75F

&)
©  Perched Zone Piezometer
®

Regional Aquifer Monitoring Well

Asterisk denotes a non-detect with reporting
limit above Preliminary Screening Level (0.058 ug/L)

e
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Project Location
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Maximum Concentration in Groundwater for Most Recent Sampling Year:

. Detected Above Screening Level
SAMPLE LOCATIONS WITH PRELIMINARY

SCREENING LEVEL EXCEEDANCE (300 pg/L):

MW-47 (6.46)-14°

Dissolved Iron
Concentration in (ug/L)

O Detected at or Below Screening Level

O Not Detected

Exploration Location
Exploration Type

1 Groundwater Extraction Well
Two-Digit Sample Year-
Perched Zone Monitoring Well
SAMPLE LOCATIONS WITHOUT PRELIMINARY
SCREENING LEVEL EXCEEDANCE:

Exploration Location—»MW-75F

&)
©  Perched Zone Piezometer
®

Regional Aquifer Monitoring Well
Asterisk denotes a non-detect with reporting
limit above Preliminary Screening Level (300 ug/L)

EW-14(30000007 . @MWE8 _ - " o L e
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Project Location
C) Landfill Cover Limits (—e—
L j Property Boundary
- 0 300 600
East Shallow Perched Zone —— e ——

Northeast Shallow Perched Zone Feet

Seasonally Saturated Till/Lacustrine Unit - -
Extent of Dissolved Iron in Shallow
Perched Zone Groundwater

Cedar Hills Regional Landfill
King County, Washington

"?" Indicates Less Certainty in Zone Boundary
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CONSULTING

DATE
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PROJECT NO.
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FIGURE NO.
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Maximum Concentration in Groundwater for Most Recent Sampling Year:

. Detected Above Screening Level
SAMPLE LOCATIONS WITH PRELIMINARY

SCREENING LEVEL EXCEEDANCE (300 pg/L):

MW-47 (6.46)-14°

Exploration Location

O Detected at or Below Screening Level

O Not Detected

Exploration Type Dissolved Iron

B Groundwater Extraction Well Concentration in (ug/L)

Two-Digit Sample Year-
Perched Zone Monitoring Well
SAMPLE LOCATIONS WITHOUT PRELIMINARY
SCREENING LEVEL EXCEEDANCE:

Exploration Location—»MW-75F

Asterisk denotes a non-detect with reporting
limit above Preliminary Screening Level (300 ug/L)

&)
©  Perched Zone Piezometer
@

Regional Aquifer Monitoring Well

/S~

\‘:] Approximate Extent of Wetland Areas

s~

Project Location

D Landfill Cover Limits

-

[__j Property Boundary

East Shallow Perched Zone

Northeast Shallow Perched Zone
Seasonally Saturated Till/Lacustrine Unit

"?" Indicates Less Certainty in Zone Boundary
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Maximum Concentration in Groundwater for Most Recent Sampling Year:

. Detected Above Screening Level
SAMPLE LOCATIONS WITH PRELIMINARY

SCREENING LEVEL EXCEEDANCE (15 pg/L):

MW-47 (6.46)-14°

Exploration Location

O Detected at or Below Screening Level

O Not Detected

Exploration Type Dissolved Lead

B Groundwater Extraction Well Concentration in (ug/L)

Two-Digit Sample Year-
Perched Zone Monitoring Well
SAMPLE LOCATIONS WITHOUT PRELIMINARY
SCREENING LEVEL EXCEEDANCE:

Exploration Location—»MW-75F

&)
©  Perched Zone Piezometer
®

Regional Aquifer Monitoring Well
Asterisk denotes a non-detect with reporting
limit above Preliminary Screening Level (15 ug/L)

e

\ >

\f] Approximate Extent of Wetland Areas

Project Location

D Landfill Cover Limits

-

L_? Property Boundary
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Northeast Shallow Perched Zone
Seasonally Saturated Till/Lacustrine Unit

"?" Indicates Less Certainty in Zone Boundary
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APPENDIXD

Time Series Concentration Plots for Select Monitoring Wells
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APPENDIX E

Existing Infrastructure

This Appendix provides subsurface utility maps developed by Aspect ( Aspect, 2010) for
subsurface utility lines. The user of these maps is referred to Aspect, 2010 for discussion on
data sources and compilation methods for these drawings.
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